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INTRODUCTION

In the quest for food and the struggle for human
survaival, tuber crops have historically played an importanc
role. among such tuber yielding food crops sweet potato
occuples a pre-eminent position. The crop belongs to the
family Convolvulaceac under dicots {(Genera - Ipomoea,

Species - batatas).

Though sucet potato, believed to be a native of the
american contanent, 1s constidered more as a crop of the
Lropics, it comes up well ip the temperate regions also.
Its cultavation is extensavely distributed in the tropical
humad parts of Asia and Africa, Lacin america and in the
temperate Zones of Japan, China, Korea and Norch America.
In India it 1s cultivated in an area of 176.30 thousand
hecrares of which about 60 per cent a1s confined to Uttar Pradesh
and Bihar. In Kerala its cultavation is reported to cover

only 4635.00 hectares.

The crop is essenctially suited to warm weather condi-
tions. Growth 1s best at temperatures above 24°C, Below
10°C a1t 1s severely retarded. This sunshine loving <rop
performs in the best menner in areas where the lighy irten-
sity +s high. Day length affecrs both the flowering ana

tuberisation process. Tuber formation in sweet potato 18



promoted by short day conditions. Short days with low light
intensity promote tuber formation while long days tend co
favour vane development at the expense of root tubers, The
crop comes up well on well drained sandy loam soil. It
prefers a soil pH between 5.6 and €.6. In alkalaine and saline
soils the crop seldom thraves (Onwueme, 1978). The high
photosynthetic rate of this crop makes 1t a suilable subsi-
diary food ccop for a highly food deficat Stalc such as Kerala.
Together with cassava 1t can contribute much to the food

requirements of the State,

There is considerable scope for crop improvement in
sweet potato. Cytogenetically sweet potato is identified as
a hexaplord with a chromosome number 2n = 90. Most of the
swect potato cultivars are ceportea to be self-incompatible.
It 15 a proven fact that in various crops mutagenic agencs
can be beneficially utiliged for developing relatively supe-
rior vacieties, The generally high degree of heterozygosity
and freguent prevalence of polyploidy in sweet potato are
advantageous in mutation breeding. Another advantage of muta-
tion induction especially in vegetatlively propagared crops
like sweet potalo 1s the ability to change desirably one or
a few characters in an otherwise accomplished cultaivar with-
out alteraing the generalised economic desirability attraibuce

{Broertijes and Harten, 1978).



There 1s a liamitation for geneiic vaciation wilh
respect to yield per hectare in sweet potato. This limita-
tion can to some extent be overcome by adopting cercain
genetaic manipulacions e, induced mutagenesis by physical
or chemical mutagens. However, many lamiting factors for
guccessful chemical mutagenesis exists in vegetatively pro-
pagated crops. Hence a physical mutagen like gamma rays
appears to be the preferred choice for inducing variability

by mutagenesis.

In Kerala, sweet porato is cultivated in lowvlands
during the summer fallows and in uplands during the South
West and the North Last monsoon periocds. In both these
periods swaet potato is mostly cultivated as an intercrop
with coconut or other similar tcee crops in the Nocthern
regions and also with tspioca in the Southern districtis. As
a purc ccop sweet potato can survive in Kerala only af the
yield per hectare is much higner than whal 1s currently
obtained ac present in view of high lasbour and material input
cost in the cultivaiion. As a monocrop it has very low prio-
rity in land hungry Kerala. There is thus, a ceguircment of
enhancing the yield outpul from sweet potato to enable its
spraad as an intercrop., For increasing the per hectare yield
ocutput of sweet potato the use of physical mutagens especially

gamna rays appears to be the most suitable, To fulfil thas



overall requirement of developing high yielding varietaies
of the crop by mutation the following workang ob jectives
were set:

1. Radiosensitivity analysis.

2. Identification of low, medium and high radiavion tolerant

varieties.

3. Standardisation of the dose and choosing of plant organ

to be irradiated for successful mutagenesis.

4. Utilizacaon of low, medium and high radiation tolerant

genotypes for induced mutagenesas.

5. Analysis on induced variability in both qualitative and

gquantitative characters.

6. Isolation of desirable variants havang cconomic imporstance

and

7. Maintenance and propegacior of desirable mucants.
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ROVIDG AP LiTeRATLRL

The term mrtatiosn was inlroduced by De Vrieg in
1807 and provosed the idea »f inducing mutatioms ard their
utrlization ln breeding new forns {Clenand, 1962), In
104, e Vries proposed the uge of Xerays for artifiecial
production of mutatlens (Blakesiee, 19%36). Xe-irradiation
was alsd tTried in cells and chromosomes by Koermicke (190%)
and Gager (1903). Hovever, the conclusive proof that
1onizing radiations induce mutations wao presented by lMuller
{1927) in Drosophila. [ollowing this, severzl vworkers
proved experimentally thot ionizing radiation ¢ induce
mitations in plents {Sager and Blakeslee, 1927 on Datura
stramonium; Stadler, 1928 on Barley and “aize and Goodspecd,

1920 on Nicotiana)., After the hislorically important finde

ings of this period most of the observations in the follou-
ing 25 years were fron Investigotions of a purelv tneore-
tical nature. In spite of mony investigations the mavimin
effectiveness and efficlency of vadiations for inducins
chanmes in plawat charactors, esnecially thoce of economic

importance have not yot been realised Nilaa ef al., 1365).

Larly in this century cheniecal mulogenesis was tricd
by Schicmann (1912). Tre search for chemical rutagens slaried

even before the discovery of the muiagenic effects of Y-rays
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(Auerbach, 1967). Induction of mutations by means of
chemical treatments was amply demonstraved by Auerbach in
England with mustard gas (Auerbach and Robson, 1942, 1947)
and by Oehlkers (1943) in Germany by urethane. With this
daiscovery workers all over the world started surveying

different chemicals for their mutagenic aciivity.

Among the various chemical muctagens known, the
alkylating agents have been found to be the most efficient
in inducing mutations in a wide range of organisms from
bacteria to mammals (Auerbach, 1961), Vithin this group,
monofunctional agents in general, and Ethylmethane sulphonate
in particular appear to be more efficlent in producing muta-
tions in several organisms including higher plants
(Swaminathen et al., 1962). The mutagenic efficiency of
ethyl methane sulvhonate was first demonstrated in barley

by Heslot et al. (1959).

The outstanding works of Gustafsson (1965); Yamaguchi
and Mian (1964); Kawai and Sato (1906); Konzak (1966); Gaul el al
(1966); Sato and Gaul (1967); Siddiq (1967); Soriano (1968);
Kawai (1969) and Mikaelsen el al, (1971) gave a clear picture
of the research work carried out tvo study the effectiveness
and efficiency of chemical mutagens in various plantv species,
The effect of alkylating agents and their mechanism of action

in the biological test system have been reviewed by Ross



(1962); Loveless (1966); Lawley (1973) and Sun and Singer

(1975).

Nilan and Konzak (1961); Threnberg et al. (1961) and
Gustafsson (1963) reported that the spectrum of chlorophyll
deficient mutants may depend on the type of mutagens employed.
Kamra and Brunner (1970) reported that in sexually propagated
plants, seed treatment using chemical mutagens has vyielded
very high mutataon freguencies and in most cases they are
more efficient than i1onizing radiations. A dose-dependent
linear increase in frequency of chlorophyll mutations in
both physical and chemical mutagens have also been reported
by Siddig (1967); Siddig and Swaminathan (1968); Yamaguchi

and Mizh (1964); Singh (1970) and Nair (1981).

A large number of varieties developed by mutation
breeding have arisen from materaals irradiated with i1onizing
radiations (Sigurbjornsson and Micke, 1969). Both kinds of
mutagens have their value, neutcons among radiations and
ethyl methane sulphonate among chemicals are generally the

mutagens of choice.
RADIOQSENSITIVITY

Plants and animals differ in their responsiveness or
sensitivity to a particular mutagen and the sensitavily

differs even at the varietal level. The relevanc factors



that are known to alter the response of cells to mutagens
include muclear volume (including polyploidy), water content,
atmosphere (oxygen, carbondioxide, hydrogen sulphide), stage
of development and hydrogen ion concentration. Numerous
other factors, appear to be of lesser importance, have been
described in numerous reviews (Davidson, 1960; Konzak, 1957;
Konzak et al., 1961 a, by Nilan, 1956, 1964). The study of
radiosensitivity of species or strains would he more desirable
s0 that the optimum exposure of the mutagen can be used in

each variety.

Oxygen is a major modifying factor of biological,
including genetic damage caused by sparsely ionizing radia-
tions in dry biological systems, such as dormant seeds. Its
effect may be markedly influenced by various secondary factors
such as temperature, seed water content, radiation energy

and hydrogen ion concentration (Konzak et al., 1570).

The temperature of plant material before or after
irradiation has a direct effect on the total amount of
genetic damage induced by X- and gamma rays, It appears
t0 be an important secondary factor which modifies the extent
of oxygen radical or radical-radical interactions (Konzak

_e_t QJ_--, 1970)0

Very low temperature ranging from -30 to =96°C may

provide protection against radiation damage in plant seeds



(Konzak ¢$ al., 19603 Nilan, 195L; Nybm et al., 17533,
Uieal stock™ trealments applied tmmedilely after secd
irradiation has been found (0 reduce damage io torms o*
i1y seedlivg height and chromosome aberration fregu-ncies
(Gaul, 1357 a, b; Konzak 2t 2l1., 1960) vithout decreasin;
muobation frejuencies (Gaul, 1957 a, b; Khostova, 19363

Konzak ¢t al., 1041 a).

The role of puclear and chromosome volume ia deler-
miniag the radirosensitivity of plant species has roceived
a great deal of atiention franm Sparrov gt al. (1963), it
has been clearly demonstrated thar therve 15 an inverse
reletionship betveen radiosensitivity and finterpbase®
chromposome volune ana to a lesser degree between radio-
sepsitivaty and DNa content (Konzak ob al., 19703 Capelln
and Conger, 1967)
Radiogensitivity in verclatively propagated crops

oh and Alan {(1965%) briefly outlined the bohaviour
of banana plants in a ganma field, as reszards their radno-
sensitivity., At the Sugarcane Breeding Stiation, Coimbabore,
several cultivars were wirradizated around 1960 in an avlempe
to induce resistance to red rot caused by FPhysalospora

tucumenensis {(Anonymous, 1962)., Jagavnesan and Secenivasan

{1970) %treatcd single buded seis of scveral Colmbaiore cul-

tivars with X¥- and r- rays. The maverial was studied vnto vfg

pe
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Radiosensativaity in tuber crops

Tubars and geseds of sevegal varieiies and species
of Solanuwm were subjected Lo r-ray doses., Variants of
Kufri Kumars with increased resistance to Late blight have
been obtained (Kishore gt gl., 1963), Irradiation of cut
tubers of fave potato cultivars wich supcritical doses of
X=rays, rerays and fast neulrons and treatmant for LS h ulth
0.1 per cent of sthylene imine and ethyl methane sulphonate
retarded growth and development comparced with the plants
from untreated tubers. The effects on development depended
mainly on the mutagen but the {reguency of ratosis wuith
chromoscemal abarrations ware alse influenced by the cultivar,
750 = 10.47 per cent in X-ray, 2.65 -~ §,18 per ccnt in reray,
4,41 = 60,90 per cent in fast neutrons, 3,14 = 5,23 por cent
n ethylene amane and 1.85 = 4,60 par cent in ethyl methune
sulphonate, IMutants for leaf, flower and tubsyr characters
occurred an the first tuber generations (Tarasenko, 1963a),
Three varieries of potato were exposed to different rates
of re arradiataon. Unat 1 Porto Race had the largesc number
of roots with onc or more sectorial mutataons in the f£flesh
at all irradiation raotes except 50 kR, when almost no plants
developed. Hearcagold had the highest mutataion rate at 50 kR
and Goldrush had a low mutation rate wath all the irradiataon

treatments that produced plants. Most of the flesh mutations



were from orange to white (Hernandez et al., 1964). Nayar
et al. (1965) studied the M, generations of Kufri Kumar-
Kufri Kuber and Kufri Safed whaich had been exposed to gamma
arradiation, A general increase in mutation was associated
with increased dosage, except that at the low rates of

500 r. There was no significant intervarietal differences
in the mutation rates among the various characters studied.
Persutina (1965) showed that the species with higher chromo=-
some numbers proved more resistant to re-irradiation. Hybrid
seeds of the cultivated varieties were more sensitive than
seeds produced by self pollination. Solomko (1965 a)
reported thac in potato arradiation of the growing plant
with X~ and r-rays varying from 0.6 to 4 kR and of seeds wath
doses of 5-15 kR gave rise to a number of mutacions in
Rannjaya Rosa, Sedov and Epron. The proportions of undesi-
rable mutants was only 3.7 =~ 7.7 per cent while 37.9 = 40.0
per cent were classed as useful. Gamma rays and high doses
of X~rays produced the highest number of undesirable muta-
tions. Irradiation of certain hybrids produced mutants with

high yield and resaistance to late blight.

The tubers of Epron, Barly Rose and Sedov were exposed

to X=~rays at 400 to 8000 r, r-rays at 1500 to 3000 r and

10

thermal neutrons at 1.10'° and 4,10°° neutron/sq. cm, Useful

mutations aincluded hagh yield, increased starch content, well
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formed tubers with small eyes and altered tuber colour. The
widest spectrum of valuable mutants was induced by X-rays

at 2-6 kR, r-ray doses of 3 kR or more induced less valuable
forms. Gamma ray induced the greatest number of variants
but the gualitatiwve diversity of these was less than that of
X-ray induced variants (Solomko, 1965 b). Up=-to=-date, Sebago
and Sequoia were re-irradiated with 5000 r and Kennebec was
treated wath 1000 r. Sprouting was inhibited (Wills, 1965).
Dry seeds of four hybrids and tubers of the variet.es, Lorh,
Peredovik and Barba were irradiated with re-rays. Only one
type of mutation was obtained through tuber irradiation. The
mutation spectrum was wider after seed irradiation but dad
not exceed the limits of natural mutation. Economically
useful forms like early ripening with increased fertility
were obtained (Jasina and Kirsanova, 1§3% a). Jauhar and
Swaminathan (1567) induced shallow eyes and an improved tuber
skin colour in two important potato cultivars. Jauvhar
(1969 a) reported that in potato a hooded-eye and an eyeless
mutant were induced in the varieties, up=to-date and

Kufra Saindhuri by re-ray and 32P treatments. The hooded-eye
mutation was more frequently induced by r-rays and the eye=
less mutation by 32, Jauhar (1969 b) reported the effects
of rerays and radioactive isotopes on the morphological and

physiological characters of three potato varieties. The

physiological variants included plants with fused leaves,
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simple leaves, many leaflets, bunchy type plants which are
chlorophyll defacient and plants with aeraial tubers, Fused
and knobby tubers, rossetted and glossy-skinned tubers were
noticed. Stamulatory effects of radioisotopes were observed

on tuber sprouting, growth and yield.

Bancher and Washuttl (1956) studied the effect of
r-rays on plant development and leaf form in two potato
varieties, Bintje and Sieglinde, Bintje showed less reduction
1n height than Sieglinde following tuber irradiation with
500 to S000 r. The two varieties showed similar leaf defects.
overchuk and Pika (1970) reported that by the action of r-rays
the greatest frequency of mutation in the colour of tuber was
shown by Nameshaev's Jubilee (13.6 per cent), a lower fre=
guency by Tasty (2.1 per cent), Pearl (2.0 per cent) and no
effect was observed with Praekuli Early. Kulakov (1971)
reported that injections of potato tuber with dimethyl sul-
phate or soaking in different concentrations of mutagen
induced mutations. Mezentsev and Yashina (1971) reported
that irradiation of tubers of four cultivars with X-rays
displayed various abnormalaities. 1In Lorkh with white tubers
there was no change in tuber colour whereas the other three
having red tubers produced a certain number of tubers waith
reduced pigmentation. Mezentsev (1972) reported that the

tubers of Lorkh and Volga were irradiated with electrons
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{10-30 kR) and with X-rays and r-rays (3.5 kR). The fre-
quency of recessive tuber colour mutations in volga with
18~20 kR electron irradiation was equal to the frequency of
mutataons after X- and reirradiation. Raimkulov and
Chervonnyi (1972} studied the action of ethyleneimine and
dimethyl sulphate on the tubers of two potato varieties,

Lorkh and Sedov, In the M, of both varieties, a high fre-

1
quency of chlorophyll mutations was observed, As regards
yield the control plants surpassed the M1 population.
Srinivasachar and Mallk(1§72) reported that non-waxy mutants
were anduced an the variety, Pusa sweti but not in PTW Globe.

The mutants were resastant to Lapaphis pseudobrgﬁslcae.

Tuber treatment of Praekul:r Early and Joy with 0.5
per cent Ne~Nitroso-N-ethyl urea, 0,03 per cent N-nitroso=N=
methyl urea, 0.03 per cent ethyleneamine and 0.02 per cent
dimethyl sulphate led to increases in leaf area, pollen ferti-
laty and content of starch and ascorbic acid (Volkov and
Dan'ko, 1972). Irradiation of seeds of different varieties
with 10 and 20 kR of X-rays at 50, 500 and 5000 R/min esta=-
blished the greater efficacy of the high intensity in 1ncreas=
ing variability an starch content and yield (Mezentsev and
Yashina, 1593). surkova (1943) studied the effectiveness of
0.03 per cent solution of N-nitroso-N-ethyl urea on six

potato varieties. The most gensitive variety was Augusta.



Treatment of its tubers for 20 minutes in a vacuum desiccator
led co an ancrease in height of 91 per cent and in yiela of

77 per cent,

The tubers of five potato varleties werce irradiated
with 1-7 KR dose in Lhe autumn 2-3 weeks after harvesiirg.
In plants grown from these cubers, the number of tuberec per
plant rose to different extent 1 the different va-icties.
With 1 kR dose, tbhe number of tubers rose by 2«4 per plant
in Loghitse and Pcvlirka but only by 0.2-0.5 2n Tem {(Dmitrieva

and Makbailov, 1977).

Dormant tubers of two potato varietiec, Priekwli Darly
and Detskosel'skii were treated with various concertrations
of dimethyl sulphare, ethylene aimine, N-nitroso-N-methyl
urea and Neniiroso=N—ethyl urea. In the M, generataon starch
contenu in clones of Praekul'skir rannil increased by 0.8 -
3.3 per cent compared with the initial variety, bur no clones
with an ancreased starch content were found in Detskoselgkidi
(Kolesnikova and Maksimova, 1977). Tubers of twelve varie-
ties and five promising seedlings were treated wath 0.012,
0.025 and 0.05 per cent concenirations of dimethyl sulpbate
and 3000-3600 r doses of r-rays. The mutants obtaiped
exceeded the Standard, Sulev by 20-89 per cent in tuber vield
and by 28-72 per cent in starch yvield. The best results

were obtained wath 0.05 per cent daimethyl sulphate and 3000 r



r-rays (Maishchuk, 1978). Janave and Thomas {(1979) studied
the influence of post harvest storage temperature and gamma
irradiation on potato carotenoids. Among the nine Indian
varieties, total carotenoid content was positively corre-
lated with yellow colouration of tuber f£flesh., Gamma irradia-

tion reduced carotenoid levels in all varieties.

Excised eyes from haploids of Cherokee, Malakhovskii,
Krassa and Flava were treated waith N-nitroso-N-methyl urea,
Judged by the percentage survival of plants from these eyes,
haploids of Cherokee were the most resistant and those of
Krassa the most sensitive to the mutagen. Treatment markedly
increased the frequency of plants forming flower buds in many
cases, but to a greater extent in the sensitive variety
Krassa than the resastant Cherokee. Chlorophyll chimeras
occurred after treatment in Malakhovskii (9.1, 66.7 and 75
per cent at 1, 2 and 3 mM/h respectively) than in Krassa
(7.7, 9.1 and 42.9 per cent respectavely). In Cherokee,
chlorophyll chimeras occurred only at the concentrations of
3 and 5 mM, yield was always lower after treatment in Cherokee
than in the untreated control but in Malakhovskil was somee
times higher after treatment (Broksh and Serova, 1980). True
seeds and tuber eyes of 18 varieties and several Fl hybraids
were subjected to a range of X-ray doses. Immediate effects

on the mode of development and the survival of the treated
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material varied according to variety, X~-ray dose and either
tuber age or the interval between seed irradiation and sow-
ing., By the application of 3500 r dose to tubers, survival
was particularly high an Apta, Gunosa and Bantje. Selection

for yield was effective when begin in the M, generation.

2
Selection for starch content and resistance to Phytophthora
infestans occurred rarely and at random whereas it was
possible to control the anduction of field resistance thcrough
the choice of variety and dose (Groza, 1980)., Norin 1,
Tamayutaka and Okinawa 100 were treated with r-rays (20 kR -
120 R/h) and ethylene imine (0.5 per cent agueous solution)
for 1-3 clonal generatiomns., DLthylene imine produced more
delererious effects than r-rays. Irradiation was more effec-
tive for amprovang tuber yield while ethylene imine was

better for high dry matter and total sugar contents (Kukimura,

1981).

4

Vasudevan gt al. (19%7) have described the initiation
of a mutation breeding programme in cassava using a wide range
of mutagens. Morphological mutants were obtained after gamma
arradiation of stem cuttings. One mutant showed an increase
in starch content and a decrease ain hydrogen cyanide content.
A difference in the sprouting capacities of the two treated
strains was observed after irradiation and advised a dose

between 4 and 7.5 kR.
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Stem cuttings and seeds of three cultivars of cassava
were respectively exposed to 1-5 and 10-30 kR r-rays. Stem
irradiation resulted in one mutant ain each of the cultivars,
M4. H=165 and H=-2304 while seed irradiation resulted in a
mutant in H-2304. The mutants were characterised by light
green leaves, short petioles and narrow leaf lobss, speckled
leaves and yellow tuber flesh., The short-petiole mutant
from 4-165 which can be closely planted gave a 20-25 per cent

yvield increase (Nayar and Rajendran, 1987).
Induced Mutagenesis

Mutations are the ultimate source of variability in
organisms. Variability caused by induced mutations is not
essentially different from variability caused by spontaneous

mutation during evolution (Sigurbjornsson, 1970).

The direct use of mutations is a very valuable
approach when it i1s desired to improve one or two easily
identafiable characters in an othecwise well adapted variety.
The main advantages are that the basic genotype of the variety
1s usually slaghtly altered, while the improved character is
added and the time reguired to breed the improved variety
can be much shorter than when hybridization is used to achieve

the same result.

Several released mutant varieties derived from darect

utilization of induced mutants in barley, wheat, oats, rice



and soybeans have shown that short straw, earliness, resis-
tance to certain diseases and certain improvements of grain
guality can be introduced in otherwise well—adapted varie-
ties without significantly altering their other attributes
(Sigurbjornsson, 1970). There is some evidence that repeated
mutagenic treatments can result with proper selection, in

increased yield (Scholgz, 1960; Gardner, 1969).

A desired mutation can be recovered in a homozygous
stage already in M2 or M3 generacion as compared with the

F6 or F7 generation in the case of hybridization., Some
workers have used mutagenic treatment in combination with
hybridization in order to increase the variability to widen

the basis for selection (Krull and I'rey, 1963;(;n3gory 1955)

Vegelacively propagated crops are very suitable group
of plants for the applaication of mutation breeding mcthods.
The generally high degree of heterozygosity whichk causes a
complex inheratance of genatic factors as well as the fre-
queni polyploady, both serious handicaps in ¢oaventional
breeding are advantageous in mutation breeding as large
variacions can ofcen be ocbserved in the icradiaced plants.
Mutations are the only source of variability in scerile plancs

and in obligate apomicts (Nybom, 1961).

The main advantage of mutataion inducticn in vegeta=-

tively propagated crops 4s the abilaity to change one or a



few characters in an otherwise outstanding cultivar without
altering the remaining and often unique part of the geno-
type (Broertjes and Harten, 1978). 2An example of radiation
induced mutants of commercial value is that of Chrysanthemum

morafolium cv Horim (Broertjes and Harten, 1978).

The main bottlenecks in mutation breeding of vege-
tatively propagated plants, where vegetative plant parts
have to be irradiated, are chimera formation and daiplontic
selection both being complications caused by the multi-
cellular nature of the bud apex. The result is a relatavely
low mutation freguency and probably limited mutation spectrum,
while selection procedures cannot be applied before the
stable peraiclinal chimera stage has been reached. These
daffaiculties can be largely restricted or avoided by the
use of in vivo or in vitro adventitious bud technique, by
which large number of solid, non-chimeral mutants can be
produced if detached leaves or explants, respectively, are
irradiated before regeneration of the adventitious shoots

{Broertjes and Harten, 1978).

Tor inducing mutations in vegetataively propagated
plants, chemical mutagens are not usually considered, mainly
because the number of cases in whach they have been applied
successfully has been small. This lack of success is proba-

bly a consequence of poor uptake and penetration of the
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chemical compound (Bowen, 1965; Moes, 19663 Nybom, 1951).
Bulky materialsYike bulbs, scions are often difficult to

treat with chemicals in a reproducible way,

The advantage of physical mubtagens in vegetatively
propagated plants is that ionizing radiation is easily appli-
cable, clean with good penetration and reproducibility and

high mutation frequency (Broertjes and Harten, 1973).

One of the advantages of breeding vegetatively pro-
pagated plants is that once a good genotype is obtained, it
can be propagated and made use of directly (Broertjes and

Harten, 1978).
Mutagenic effects observable in the M1 generation

The three main effects of mutagens include physiolo-
gical damage (primary injury), factor mubtations (point muta-
tions or gene mutations and chromosomal mutations {(chromo-
somal aberrations) (Gaul, 1970). Primary injury is restric-
ted to the M; generation whereas the latter two are trans-
ferred to the succeeding generations. Plant injury and
lethality account for physiological damege and it can be
chromosomal or extrachromosomal In origin. As reporited by
Gaul (1970) mutagenic treatments with low physiological

effects and strong genetic effects are desirable.



Gaul (1959) reported that for a given mutagen treat-
ment there is correlation between Ml seedling height and

survival on one hand and M2 mutation fregquency on the other
hand., Hence a quantatative determination of M1 injury should

be a routine procedure in mutation breeding experiments.

Gaul (1970) lasted the following criteria to measure

plant injury in the M1 generacion,

(i) Seedling height after a particular period of growth
(1i) Root length
(ii1) Emergence under field/laboratory conditions
(1v) Survaval under field/laboratory conditions
(v) Number of spikes/inflorescence per plant
(vi) Number of seeds per spike

(vii) Frurts and/or seeds per plant

Gaul (1970) reported that with increasing dose the
values obtained for each of these biological criteria decrease.
As reported by sparrow (1961) and Gaul (1963, 1970) the plant
injury may vary depending on the genotype, type of mutagen,
doses employed and various other modifying factors. Gaul
(1959, 1964) reported a correlation petween seedling height
and survaval and this correlation permits the prediction of

the kallang rate produced by a definite dose.

Cytological changes are also met with as a result of

mutagenic treatments. A general survey of cellular changes



due to mutagen treatment has been presented by Gstcheside
(1945),, Darlington and La cour (1945)., Gustafsson and
Von Wettsteln (1958) and Sparrow (1961) and Dvans (1962)-
Swanson (1957) and Sparrow (1961) reviewed the type of
induced chromosomal mutations, thelr mitotic and melotic
behaviour and gcnetic conseguenccs, Using Xe=rays and
thermal neutrons, Caldecott gt al. (1954) reported that
the freguency of chromosomal aberrations is directly pro-

portaional to the doses.

Muller (1966) concluded that the achievements
of increased mutation £reguencies r1s limited by the
increased sterility of the M1 plants and not by the Ml
lethallty.

Gaul (1970) is of the opinion that the mutagen

induced sterility may be caused by

1) chromosome mutation
i1i) factor mutation
iiil) cytoplasmic mutation

iv) physiological effects.

Chromosome mutations are probzbly the major

origin of all mutagen induced sterility. cuid
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and Mittelstenscheid (1960) reported that ip certain instances
the radiation induced Ml sterilaity is transferred ainto later
generations. Most of the radiation induced sterilaity in M1
and further generations is probzbly haplontic according to
Muntzaing (1930) and EMS induced sterality appears to have a

diplontic nature (Sato and Gaul, 1967).

1. Germination

Germination has been reported to be lictle affected
by radiations though damage occurred shortly afterwards
(Myitensere gt al., 1965; Yamagata et al., 1965; Gaul gt al.,1967;

Gaul,1967; S1ddiq, 1967 and Ganeshan, 1970).

Sigurbjornsson and Fried (1966): Kawai and Sato (1965)
and Siddig (1967) reported that following seed irradiation
there was greater reduction in growth of shoot than of praie

mary roots.

Seed treatment of interspecific hybrids of potato with
chemical mutagens gave a reduction in germination (Izotova,
1974). It was alego reported by Budin et al. (1971) 1n potato
with Nitroso echyl Urea. Jasina and Kirsanova (1966 b)
reported that lower doses of gamma rays stimulated germina-

tion,
2. Survaval

The survival of seedlings was generally found to
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decrease vith increas.ng doscs of radiations and chemical
mutagens (Pao and Ayengar, 196%4; Yamageta gt al., 1965, Gadl 19e¢,
Siddxry, 19673 Siddig and Swaminathan, 1§58 5 Swaminavhan

«» 1970: and Gareshan, 1570).

2T &a.
——

The survival of seedlings was significantly reduced
with increasing doses of r-radiations ain hexaplold iriticale

{Sapra and Constantan, 1978).

3. Plant growth

Treacment of cubsr eycs of potato with ¥=rays caused
a greater growth depression in the {arst and second tuber
generations {(Umaerus, 1966). Reduction an height has been
more drastic in treatment wvith radiations than wath chenacals
(Siddig, 1967 and sangh, 1970)., 2s repocted by Bancher and
Waosnuctl (1970} a reduction in height was noticed with r=irrae=

daiation 2ac a dose of 500=5000 <.

Budin et al. (1971) reported that seed treatment with

Nivrcoso @€cthyl Urea will result in reduction ia growlh.

4, Tercality

2 linear dependence of decreassed pollen and sced
fertzla*y in raice on mutagen dose rec reported by Yamegucht

(1964)3 siddaq (1967) and Singh (1970).



Volkov and Da~'ko (1972) reported that in potato
tuber treatment with physical and chemical mutagens lea to
increase in fertilaty. Irradiation of cut tubers of potato
with 8- produced 5.6-~16 per cent higher proportion of fer=

tile pollen.

5. Chameras

Chlorophyll deficient secrors on the Ml plants of rice
followang irradiation were observed by Siddiqg (1967), Taneka
(1970) also obgerved diploid=like sectors on haploid plants

subjected to chronic gamma irradiation.

Gamma arradiation of potato wubers resulted in diffe-
rent aberrant types. Light green type with several kinds of

leaf deformity was obtained (Heiken, 1961).
Induced mutagenesis in vegetatively propagated crops

At the Sugarcane Breeding Institute, Coimbatore, the
cv. Co 499 was treated with 500 r of r-rays and produced a
plant wacth five stalks and a high degree of resastance to
red rot strain D. The use of X-rays, r-rays and chemical
mutagens resulted in further mutants that had no spaines and

profuse tillers (Anonymous, 1965 and Rao et al., 1966).

Several annual reports of the Sugarcane Breeding

Station, Barbados also refer to morphological mulants that
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were obtatned from irradiation or treatments with Ethyl

methane sulphonate (Anorymous, 1966; Anonymous, 1970 &)

According to Hrishi and Marimuthammal (1968) and
Hraishi et al., (1968) the treatment of buds and growing
meristems with different chemical mutagens produced morphos=
logical mutants. Mee gt al. (1969) also used various chemi=-
cals, such as 8-ethoxy caffeine, Methyl methane sulphonate
and Ethyl methane sulphonate. For stem cuttings an acuce
dose of 2=-6 kR r-rays were used (Siddigiet al., 1976).
Chronic irradiation was used by Sankaranarayan and Babu

(1970).

In the 1969 annuel report of the Hawailian Sugar
Planters Association (Anonymous, 1970blit 18 stated that
upper, middle and lower parts of young stalks were treated
with up to 10 kR of r-rays. Stalks irradiated at the top
showed great survival and variecal differences in resistance
to radiation. A dose of 6 kR produced the haghest rate of
deviations, most of whaich were morphological. Jagathesan
and Jalaja (1969) treated pollen grains with both ultra violet

and X-~rays.

Induction of the non flowering character has been
reported by Walker and Sisodia (1969) and Rao (1974). The
influence of mutagenic treatments on juice quality and grain

weight was studied by Khan and Zakair (1970). Whole "thaick-cane
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mutants wecre reported by Rao et al. (1977). Some preliminary

work has been carried out by Anderez (1971) in Cuba.

Jagathesan and Sreenivasan (1970) trealed single-
budded sets of several Coimbacore cultivars with Xe and

re=rays. The material was observed up to vM, and some potens=

3
tially useful mutants vere described. Red rot resistiart

mutants of Co 449 and Co 997 were released (Rao ¢t al., 1966).

Several other reports concerning the induction of
resistance against red rot have appeared (Singh, 1970; Naar,
19733 Bari, 1974; Haqg et al., 1970; 1974 a, b and Jagathesan

et al., 1974). Resistance to the toxin from Helminthosporaium

sacchari in reray induced mutants was reporied by Strobel
ev al. (1975). Several potentially useful mutants display-
ing disease reslistance and high yield have been reported
(Jagathesan, 1976, 1977; Darmodjo and Wirioatmodjo, 1976).
Large scale mutation breeding has been prevented by the size

of the plant and chimera problem.

Only a few arradiation experiments have been reported
in pineapple. In Kerala, irradiation of plants of the cult.i-
vars Kew and Mauritius led to growth retardation and in one
plant, to premature suckers (Anonymous, 1964). Marz (1964)
reported the induction of self fertile mutants by X-irradia-
tion of pollen during meiosis. Singh and Iyer (1974) des-

cribed a suitable technique for applying chemical mutagens
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like ethyl amine (EI), N-nitroso-N-methyl urethane (MMU) and
diethyl sulphate (DES) to detached slips of 1=1.5 months old.
In this prelaminary work, several morphological mutations
were found, one of which produced spineless plants from cv,

Queen and was economically significant.

In banana Panton and Menendez (1972) and Menendez
(1973) applied ethyl methane sulphonate to seads of a breed-

ing line of Musa acuminata to obtain plants with decreased

plant height. Soaking seeds in a 0.1 M EMS solution for
48 h at a temperature of 20°C reduced germination by 50 per

cent.

in potato tuber halves of President were subjected to
various r-ray doses. In vM2 generation a light-green leaf
type, a type with several kinds of leaf deformity includang
coalescent leaflets, two coarse-leaved dwarf forms, a plant
with small leaflets and two flower colour mutants, one with
whaite and the other with dark-purple corollas were found
(Heaken, 1961), Tarasenko (1963D Jreported that seed treatment
of Kameraz 1 with a 0.1 per cent ethylene imine solution for
24 h or exposure to 15 kR of r=rays or 1000 r of fast neutrons
resulted in increased variability of physiological characters
ancluding height, tuber weight and weight of aerial part of
the plant. Aabout 1 per cent of the radiation treated plants

were mutants with changes in leaf colour, stem pigmentation,
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locule shape and other characters. Cytological analyses on
rootlets indicated that the freguency of mitoses with chromo-~
somal aberrations in control plants was 0.21 + 0.22, while
the corresponding proportions in treated matecial was 11.23 +
0.31 an r-rays and 2.28 % 0.45 in Ethylene aimine. Rudorf

and wohrmann (1963) reported thal sprouts of pregerminaced
tubecs of Sieglinde were 1rradiated with 4000, 6000 and

8000 ¢ r-rays. 2Alterations in leaf and stem characrers and
an chlorophyll formation were observed in the sz and the

somatic segregation in the vM, provided evidence of the chime=

3
rical nature of some of these characters. Several vM3 plants
were free from leafroll symptoms under conditions of several
anfection., Tarasenko {(1964) reporied that potato seeds were
subjecled to r-rays,fast neutrons and Ethyleneimine. Varia-
tion in morphological characters was studied in the Ml' The
greatest mutagenicaty was observed with fast neutrons, All
mutagens caused mutationg in tvber colour. Fast neutrons

also gave mutations in tuber and leaf shape arnd duraticn of
the vegetative period. All mutagens gave rise to varzation

in yield and in height of seedlings. Amirov and Babacv

{(1966) reported that irradiatior of potairo seeds with c-rays
produced forms with divided leaves, paigmented stems and diffe-
rent colour and shape. Jasina and Kirsanova (1966b)repocsted

that dry seeds of four hybrid seedlings were trcated wich

15 1o 45 kR rerays. The last proved che critical dose and



the lower doses stimulated germination., 2 wide range cof

leaf abnormalataies appeared in the progenies of the treated
seads all of whaich were zbsent in the unireated controls.

In the tuber progeny of ihe mutant plants the abnormalities
were more pronounced in the leaves than those in the upper
pact of the planl. Several forms of practical value u=re
selected an the later tuber gencerat-ons. One ol then which
had vestigeal flowers witn enlarged corolla ard tubsrs of
good shape with shallou eyes matured early. It vieided

522 g of wube.s per plant where the standara Priekul? Darly
vielded 240 g and the concrol gave a mawximum of 300 g. Com=
parison of the culiiver Lorkh with various seedlings showed
early forms to be more radrosensitive ibhan late. Umacrus
(1966} reported thal treawment of tuber plugs contalning
single eye with X=rays ana Bthyl methane sulphonate resulted
in various aberrant forms. The Y=ray treatrmenc caused a
grealer grouth depsession an the first and second tuber gene-
racicns bur was €asier to handle. The changes obsecved
included Stolon length, greater tendency to tuber discolora=-
tzon and to accumulate reducing sugars. Roer (1967) obtained
best resulcs when a dose of 3200 r was applied to unsprouted
or slaghtly sprouted tubers. All the aberrants produced,
mainly colour and leaf mutants, were inferior to the criginal
clones. A mulant of Pimpernel had shorter stolors bub rthis

was correlated witn a tendency to cracking of tubers., Nayar
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and Chatuhan {1968} reported that healthy sprouts from disease
free tubers of Craig's Defiance were subjectec to serval
Cthylmetnhane sulphonate treatments and in thc second vege=
cctaive geaeralion foirlowing the creatment a sectorial chimera
was found. The parent tuber of the plant showing ithe chimera
had produced twwo shoots from different eyes, both showing
different characteraistics f£rcom the origainal variecy. In the
same populatzon a plant described as a systematic rrutaut and
five others described as macrcputants were found., As reported
by Nayar (1969) methods for overcoming intcasomatic selection
includes the use of chronic ircadiation, neutron ircadiation
and chemical mutagenesis, Cuervo and Ramos (1970) reported
that mutation experaiments were initiated to alter the dor-
mancy period and gametophytic ancompatibility characters in

Solanum phureja. Seeds and tubers of several clones were

r-irradiated. One plant was selected in whaich the cubers

did not sprout for seven months and another probable mucant
had a fairly high seed set after pollination within the clone.
Sainch (1970) reportoed that hoodedesye mutants were obtained
after irraaiaiicon of tubers with r-rays. As reporied by
Volkov and Dan'ko (1970) X=irradiation of seed tubers reduced
the osmotic préessure of the cell sap and dry macter and starch
contents of the tubers. The break down of starch caused
accumulation of sugars and an increase in the protein contenc,

In cthe following two crops there were increases in dhe coatenls



of starch, ascorbic acid and protein indicating that genetic
changes had been ainduced. Volkov and Dan'tko (1971) studaed
the effect of 0.025 and 0.05 per cent N~nitroso ethyl urea
on the growth and development of potrato plants from M1=M4.
Promising forms possessing relative resistance to Phytopbthora,
high yaield, high marketing quality and high scarch content
were selected in the M3 and M7. Budin et al. (1971) reported
the influence of N~nitroso-N-ethyl urea and r-rays on potato
species of different ploidy. There was reduCulon in germina-
tion ana growth and the frequency of chlorophyll mutations

an the M1 were areater in some speciles then others. The
frequency of chlorophyll mutants was highest in the tetrapload

species, Solanum stoloniferum. Sergiyenko aand Litovehenko

(1971) reported that when seeds of bvbrid oragin or resultaing
from self pollinacioh were treated with mutagerns, variability
in morphological and economically valaable charvaciers increased
considerably. Cherny and Vavrilova (1973) reported thac
treamnent of the variety Jiskra with r-ray doses of 4,08 r

to 1885.82 v duraing the groulng neriod tncreased the veria~
tion in ploidy as shown by the number of chloroplasts ooz
stoma ain the M? generation. 2x, 3x and 6x forms were found
an addation to the tetraploids. As reported by Hartcen and
Bouter (1973) treatment with 3 <R of X=rays ac a dose cate oOF
50 r/min proved verv effective for producing relatively high

freguencies of uniform mutations in dihaplold material of
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Desiree. Dihaploids were not more radiosansiiive than tetra-
ploids. Treatment of hybrid seeds waith 0.025 to 0.05 per cent
Nenitroso ethyl urea (NDU) had no effect on seed variability
or seedling sucvaval, but there was variations in the colour
of the flowers, staminal columnand tubers and there was a
reduction in susceptabalicy to Phytophthora in first, second
and third year seedlings. Average yield and commercial
qualities of the tubers were reduced but andividual famailies
were obtained which gave higher yield. Harwen gt gl. (1953)
reported that dominant ivy-leaf genotype was obtained on
treatment of tuber fragments each containing an eye with

2 KR r-rays.

Upadhya and Purohat (1973) reviewed the mucation
breedang studies initiated at the Central Povato Research
Institute. A genotype having a day neutral response with a
low photorespiration rate and high photosynthetic efficiency
would be suitable for warmer tropical and subtropical regions.
As reported by Amirov (1974) a study was made of mutational
changes an interspecific hybrids after treatment with Ethylene
amine and Ne-nitroso-N-ethyl urea (NEU). A large number of
changes was observed when NEU was used, but most of the mutant
forms were deleterious. As reported by Izotova (1954) seeds
of the BC, and BC

1 2
Solanum curtilobum were treated with N-nitroso=-N-ethyl urea

of hybrids between Solanum chacoense and
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(ITU), Mh-niiroso-N-methyl urea (NMU) and 1, A-cisdrazcacetyl-
butane (DAB). The lowesc numbar of germinaced seeds and the
highest yield of chlorophyll nutations were found zfters troat-
ment wath MMJ, The largest number of tubars vas Found 2iter
treatwent with DB, Afcers treatment wilh all the mutagzrs,

au wnecrease was olgerved in the nurber of high yislding forms,
Keneko (1975) reporced tnat r-irradiation of tubers or Nortin 1
producaa many mulan.s which in whe M2 and M3 had loaver yislds
and svarch content than the orig_pal varliety. Some muranis
were earlier and most mutations affected Jhe leaves., Treet-
menr of the eyes with H-aitroso-n-methyl urea cone.derably
increased variction 1711 the cCharacters gtudied in the lirst
vegetative generalion of five d haploids (Brcksh and Serova,
1976). As reported by Uzhovskaya (1976} the seeds of inter=-
specifrie potato bybrads were created wilh N-nitrogo-N-s hyl
urea (NEU) anl 1,4-brsdiazoacetyl butane. 2 positive Corree-
laticn occurred betwsen otarch content and yield which was
hign {r = 0.84) in plants obtained a=ter treawrent wath 0.06
per coent N-nitroso=N-ethvl urea buc wuch lower when Lthe con=
centration was raised to 0.09 per cent. Similarly with
1,4=018d1azoacetyl butane the coefficient of correlation
between starch content and yreld was higher aftcer {reatment
vith a lower concentration of the mutagen (0.2 pec cenc) as
against 0.3 per cenit. Tarasenko and .hacitonova (1976) inducea
warte-registant potato murancs on trestment of che potato

cubers with 3 kKR X-~ray dose. Dobiras (1977) reported thac it
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was difficult to establish morphological mutations in the

M1 following whole tuber, irradiation with 2,4 or 6 kR r-rays.
But the majority of tuber-colour mutations could be deter-
mined in the Mz. Leaf, flesh colour and eye depth altera-

tions could be detected from the M3. A dose of 4 kR was the
most effective. Groza (1977) induced mutants with increased

vield potential by X-ray treatment of tuber eyes.

Treatment of potato seeds of different origain with
ethyleneimine (EI) in concentrations of 0.01, 0.02 and 0.03
per cent, with Nenitroso-N-cthyl urea (NEU) in concentrations
of 0.01 and 0,025 per cent and with r-ray doses of 15 and
20 kR ancreased variation in both gqualitative and quantita=
tave characters and resulted in the formation of mutant seed-
langs wath better values for economically useful characters
than seedlings from untreated seeds. The best results were
obtained waith 0,01 and 0.02 per cent EI, 0.025 per cent NEU
and 20 kR r-rays (Maishchuk, 1977). Upadhya and Tiwari (1979)
induced mutations by the treatment of geed, shoots, cut and
whole tubers with physical and chemical mutagens. Tubers
from two potato clones were treated with N-nitroso-Nemethyl
urea (0.015 per cent) and/or with r-irradiation (4 kR). Com=
bined treatment with both mutagens procured the highest fre-
quency of early ripening mutants, Some chlorophyll and tuber

colour mutants were also found (Tellhelm et al., 1981).
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Saulite (1983) induced mutants resistant to Synchytrium
endobiovicum with 6000 r r-rays and 0.6 per cent ethylene
imine respectively, Tiits (1985) obtained chloroplast mutants
on treatmenc of the seeds with 0.04 per cent N-nitroso=N-

methyl urea.

Abranam (1970) reported that by treating tubers of
yvan with r-rays high yielding mutants were obtained. Koo and
Cuevas Ruiz (1974), however, irradiated the aerial tubers of
several varieties after 1-2 months storage at room tempera-
ture. The dose was 2 KR of r-rays given at a dose rate of
1 kR/min., The first shoots to appear were removed, forcing
new shoots to develop, these latter shoots were allowsad to
grow and observed. The results showed that solid mutant
shoots appeared as early as the second generation. Vasudevan
et al. (1968) reported the effects of reirradiation on

Colocasia esculenca. A number of chlorophyll mutants were

seen most of whaich were not of commercial interest,

Treatment of tubers of Coleus parviflorus with 1, 2, 3

or 4 kR rerays gave 50 morphologically different mutants. Tuo
early mutants were identified which are ready for harvesting
100 days afcer planting compared with 150=160 days normally.
The early mutants formed tubers mainly near the base of the
plant which mekes for easier harvesting (Vasudevan and Jos,

1988).
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Hernandez gt al. (1959) reported that in sweet potato
some flesh colour mutations had been induced with r-rays
(10-50 kP). In every case the colour changed fcom dark
(eg. orange) to laght (white)., In later publication the
samz2 authors compared mutation races of three different
cultavars treated with up co 50 kR of r-rays and observed
considerable differences between cultivars., Most commonly
mutated "sectors" with a colour change, again from orange

to white, were obtained.

The effect of irradiation on the yield of sweet potato

was studied by Poole (1959) and Poole and Tanaka (1963).
Marumine and Sakai (1961) reported studies on X-ray induced
mutants. Sakei (1966) studied the repeated application of

32'P to cuttaings, leaves and tubecs in order to
obtain matants with hagh starch content. Love {1969, 1972)
noced mainly skin colour and flesh colour mutations after
exposure of rooted cuttings to fast neutrons. Changes which
darkened the skin were considerably less freguent than thoso

resulting in lighter skin colours. Changes .n flesh colour

occurred more often than those xn skin colour.

High yielding mutants with a high vitamin A content
were obtained after irradiation by Miu et al. (1969).
Rukimura (1971) achieved changes in tuber skin colour after

using X-rays, r-rays and the chemical mutagen, ethylene imine



(EI). He claimed that (apparently) dominant mutations can
be obtained at high freguencies. His results could be
explained by the occurrence of chimeric structures being

uncovered by irradiration.

Soriano (19;1. 1972) treated terminal vines carrying
between eight and ten axillary buds with 800-3200 r of r-rays
and obtained a number of variants with aberrant leaf charac-
ters. He ascribed the change to chrombsome aberrations.

Miu (1973) and Miu et al. (1973) reported the induction of
improved tolerance in the importanc nacive cultivar Red Flesh
tall from Taiwan, after treacwment with 5000 r of X=-rays.

Plants with darker leaves and higher yields were also obtained.

Kukimura and Takemata (1975) reported that mutants
with increased as well as reduced sugar contents were obtained
after treatment of shoots, dormant root tubers and seeds of
sweet potato with cobalt=60 rerays (10-15 kR) or BEI at cone
centrations of 0.1 and 0.3 per cent and exposure for 3 h).
Marumine (1983) reported that treatment with Berays was
carried out on cuttings, tubers and true seed. Tubers showed
no damage at high doses. Heritabaility of tuber yield and
dry matter percentage increased. Mutants for vane lengch
and diameter and tuber colour were induced by ethyl imine
treatment of cuttings. X-irradiation also induced mutants

for wvine length and diameter,
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Thus it 1s gathered from a scanning cthrough the review
of laterature that induced mutagenesis can be beneficially

employed for varietal amprovement in a wide range of crops.



MATERIALS AND METHODS



MATERTALS AND PETHODS

PART I. RADIOSENSITIVITY ANALYSIS
A, MATERIALS
1. Plencing material

Fifteen varieties of Sweet potato (Ipomoea batatas
(L.) Lam.)}, the majority comprising of local types, were
used for the present anvestigation (Table 1), The stem
cuttings of these varieties were grown under unilorm condi-
tions, adopting the recommendations of the Package of Prac-
tices of Kerala Agricultural University, at the rate of
75 kg N, 50 kg P and 75 kg K per hectare, N was applied
in two equal split doses, the first dose at the time of
planting and the second 4-5 weeks after planting vith
whole amount of P and K given at planting time in a siugle
dose. The crop vas harvested and fully mature vines vere
selected for further studies. The vines Vere kept in shade
for 3 days for leaf-shedding. Stem cuttings of 8-10 cm
length bearing 2 nodes each of uniform maturity vere taken
from these vell developed vines and kept sealed in poly-
thene bags to maintain uniform moisture content. These
cuttings were then exposed to gamma rays.
Gamma source

The irradiation of vines vwas done using a 6000 gamma
cell unit installed at 1he Radio Tracer Laboratory, Kerala
Agricultural University, Vellanikkara, Trichur. The gamma

source is stationary and irradiation is done by movang down



a cylindracal gasket carrying the materaal.

B, METHODS

1. Gamma irradistion

One hundred and fifty cuttings of each variety were
exposed to 2, 4, 6, 8 and 10 kR at a dose rate of 0.162

MR/h. Planting was done on the next day of irradiataion.

2. Planting technique

The arradiated cuttings along with their controls
were planted in ralsed beds at a spacaing of 15 x 10 cm an
three replications of 10 vines each., The soil was red loamy
and the crop was raised in minimum fertilizer and manurial
schedules, by applying half the recommended dose at the time
of planting to check excessive vegetative growth of the

vines.

Special care was taken to provide uniform field
conditions for these plants till harvest., Irrigation was
provided uniformly as and when required. All the field
experiments relating to radiosensitivity analysis were conw-
ducted in the experaimental area attached to the Department
of Agracultural Botany, College of Agriculture, Vellayana.
The experaiment was conducted during the fairst half of 1987-

'88.
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3. Obgservations

The following observations were taken in vM; gene-

ration.

1. Days taken +o start sprouting

2, Days taken to complete sprouting

3. Sprouting percentage

4, Chlorophyll deficient variants

5. Lethality on the 30th day of planting
6. lethality at harvest

7. Length of vine

8, Number of branches per vine

9. Nuamber of tubers per vine

10. ¥eight of tubers per vine
1. Days taken to start sprouting

Number of days taken to start sprouting was calcu-
lated Zrom the date of planting to the date of first emer-

gence of sprouts on each vine,
2. Days taken to complete sprouting

Number of days taken to complete sprouting was
calculated from the date of planting to the day after which

no further sproubing was observed.

3. Sprouting percentage

v

Sprouting counts were taken at 5 day intervals from



the 5th 1o the 30th day of planting. Total sprouting per-
centage vas estimaled from the values taken on the day after

which no further sprouting was observed,
&, Chlorophyll deficient variants

The vanes were examined periodically in the early
nours of the day for the presence of chlorophyll deficient

seccors on the leaves.
5. Lethality on the 30th day of planting

Levhality of vines at seedling stage was determined
on the 30th day of planting., The vines surviving in the
field on that particular day were coumted znd the percentage
value computed from the total sprouting ozrcentage for each

treatment,
6. Lethality at harvest

The number of vines surviviang for each treatment at
the time of harvest was counted. The percentage lethality
at harvest was computed relating this wvalue with that of the

total percentage sprouting for each treatment.

7. Length of vine

The length of vine was taken from the soil level to



the tip of shoors and exprzssed in cm,

Vine length was taken at 7 stages of growth at 15
day aintervals starting from the 30th day of plantang till

harvest.
8. Numbaer of branches per vine

Number of branches produced per vine was recorded at
harvest. The branches produced per vine were counced sepa-
rately and the average value per vine per treatment was

estimated.
9. Number of tubergc pec vine

Number of tubers produced per vine wes counted at

harvest. Only fully developed tubers were considered,
10. Weight of tubers per vine

Tuber weaight was determined from fresh tubers at the
time of harvest. All the fully developed tubers per vane
from each treatment were weighed ard the mean weight calcu-

lated and recorded in g.

Radiosensativity analysis was limited to le genera=
tion and based on the data collected for all the growth
metrics and yield parameters, the varieties tested were

grouped under three categories viz., sensitive,medium Lolcrant



and tolerant varieties.
Statistical analysis

Statastical analysis was done following Snedecor
and Cochran (1975). Analysais of covariance was done taking
control as cthe concomitant variate and gamma ray exposure
at 2000 r as the study variate. Since the 'F' value for the
regression was found not sagnificant, the analysis of variance

was done for comparing the aifferent varieties,

The percentage variation of differenti attraibuteg
over the control was computed var.etywlse using the expce=

5810n.

Percentage variation = X¥§—§ % 100 vhere

Y and X correspond to mean variable value for 2000 r and

the control respectively,

PART II. INDUCLD MUTAGENLSIS
A. MATERIALS

The investigation to assess the created variabilaity
in Sweet potato due to 60Co gama rays was carried out in

continuation with the radiosensitivity analys.s.

3election of varisties

Three varieties of sweet potato, viz. Muttavella (Vl)’
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Kanhangad local (V2) and Bhadrakalichuvala (Vé) were
selected, one each from the low, medium and high mutagen
tolerant groups. The above grouping of varieties was done

by discraiminant function analysis (Singh and Chaudhry, 1979).
Multiplication of selected varieties

Fifty stem cuttings/each of these three varieties
were grown under uniform envaironmental conditions adopting
the recommendation of the Package of Practices of the Kerala
Agracultural Umaversaty. The crop was harvested at full

maturity and vines were selected for further studies,
Preparation of materaals for irradiation

The three planting materials selected for gamma ray

exposures weres

a, Fresh cuttings
b. Rooted cuttings

<. Rooted tubers
a. Fresh cuttangs

Three hundred fresh cuttings of uniform maturity
{50 each for 5 doses and control) having a length of 8-10 cm
bearing 2 nodes each were collected from the well developed

vanes of the 3 selected varaeties. These fresh cuttings



were properly labelled and packed for irradiation.
b. Rooted cuttings

The harvested vines kept in shade for three days
were allowed to root. Three hundred rooted stem cuttings
of 8~-10 cm length bearing 2 nodes each were taken, properly

labelled and packed for irradiation.
C. Rooted tubers

Three hundred insectfree tubers of uniform size were
chosen from each variety for the different treatments. The
selected tubers were planted in sand and watered regularly
for one week. The rooted tubers were uprooted, cleaned and

packed in polythene bags for irradiation.
Camma irradiation

The irradiation of planting materials was done by

using a 60Co gamma cell unit as mentioned earlier.,

The exposures were selected on the basis of the
radiosensitivity analysis as described in part 1 of this
chapter. Consequently 500, 1000, 1500, 2000 and 2500 r

were chosen with a dose rate of 0.162 MR/h.
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B. METHODS

VM, generation

Fresh cuttings and rooted cuttings

The gamma irradiated and control vines were planted
on the next day of exposure in two replications of 25 each.
Planting was done in mounds of 75 cm diameter at the rate
of 5 cuttings per mound. During planting special care was
taken to have only one node above the soil. Unaiform £ield
condrtions were provided for all the vaines till harvest.
The crop was raised by givang the minimum reguirement of
fertalazers. Irrigation was done uaniformly as and when
required. The experiment was conducted during the latter
half of 1987-'88. During growth phase periodical observa=

tions were taken. On maturity the crop was harvested.

Rooted tubers

The gamma irradiated and control tubers were planted
on the next day of exposure in 2 replications of 25 tubers
each. The tubers werc planted in mounds with 75 cm diameter
at the rate of 5 tubers per mound. The soil was red loamy
and unmaform f£ield conditions were provided for all the plants
till harvest. The crop was raised by providing the minimum
requirement of fertiligers. Irraigation was given uniformly

as and when required. The experiment was conducted during



the second half of 1987-'88. During the growth phase
periodical observations were taken. On maturity the crop

was harvested for observations.

The following cobservations were takea in le generaw

tion,
1. Days taken to start sprouting

Number of days teken to start sprouting was calcu-
lated from the date of planting to the date of {irst emer-

gence of sprouts on each vine.,
2. Days taken to complete sprouting

Number of days taken to complete sprouting was calcu-
lated from the date of planting to the day after which no

further sprouting was obsgerved.
3. Sprouting percentage

Sprouting counts were taken at 5 day intervals from
the 5th day to the 30th day of plantaing. Total sprouting
percencage was estimated from the values taken on the day
after whach no further sprouting was observed. The number

of vines sprouted was expressed in percentage.

4. Lechality on the 30th day of planting

Lethality of vines at seedling stage was determined
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on the 30th day of planting. The vines surviving in the
field on that particular day were counted and the percentage
value computed from the total sprouting percentage for each

treatment.

5. Lethalaity at harvest

The number of vines survaiving in each treatment at
the time of harvest was counted., The percentage lethality
at harvest was computed by relating this value with that of

the {otal percentage sprouting for each treatment,

6. Length of vine

Length of vine was taken at 7 stages of growch at
incervals of 15 days from the 30Lh day after planting tall
harvest. The length of vine was taken from the soil level
to the tip of shoots. The average length of vine for each

treatment was calculated and expressed in cm.

7. Number of branches per vaine

Number of branches produced per wvine was studied at
harvest. The branches produced per vine were counted sepa-
rately and the average value per vine per treatmenc was

determined.

8. Fresh weight of vane

Fresh weight of vine was observed immediately afier

harvest.



9, Number of tubers per vine

Number of fully developed tubers produced per vine

was counted at harvest.

10. weight of tuber

Tuber weight was determined from fresh tubers. 2all
the fully developed tubers per variety from each treatment
ware weighed and the mean weight calculated and recorded

in g.

11. Length of tuber

The length of tuber was measured as the distance from
a2ts point of attachment to the tip., The length of all the
tubers in each treatment was measured to calculate Lhe mean

value.

12. Girth of tuber

Three tubers randomly selected from sach vine per
treatment were used to record the girth of tuber., The girtlh
was measured uniformly from the widest part of the tubsr and

the mean value computed.

13. Volume of tuber

Volume of tuber was determined using a measuring

cylinder., The tubers were individually immersed in the
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measurang cylinder £illed with water and the guantity of
water displaced was taken as the volume of the tuber which

was expressed in cma.
14. Tuber yield per vine

Tuber yield per vine was found out by weighing all

the wubers harvested from each vine per treatment.
15. Colour of tuber

At the tame of harvesi, the tubers from each cuciing
were observed to faind out the colour variations created by

the mutagen on the cuber skin.
16. Chlorophyll deficient variants

The vaines were examined at freguenc intervals an the
garly morning hours to assess the chlorophyll defacient

variants.
17. Morphological varaiants

The vines were periodically examined to isolate

morphological variants.

VM, generation

a, Selecction of materials for VM2 generation

le plants were uprooted and kept in shade for three
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days to facilitate rootins and representative 3-4 aoded
cuttings were taken from the basal, middle and lop portioas
of each vine, These cuttings vere suitably labelled and

planting was done on the third day.

b. Raising ng generation

A1l the cuttings from each plani were planted in
mounds of 75 cm dirameter taken 30 cm apari al the rate of
5 cuttings per mound. The crop was raised during 1988-1'89,
Fertilizer application was done according to recommendation
of the Package of Practices of Kerala Agricultural Umiver-
sity. Irrigation was done uniforamly as and vhen required.
Special care was taken 10 provade uniform fiela conditions

for the entire crop taill harvest.

c, Observations in vMZ generation
1. Morphological variaats

Ihe vines were periodically examined to isolate mocr-

phological variants.
2. Length of vine

The length of vine was taken at harvest. It vas



measured from ihe sorl level to the tip of shoots and

expressed in cm,

3. Number of branches per vine

Number of branches produced per vine wvas studied at
harvest. The branches produced per vine were counted sepa-
rately and tue average valucs per vine per treatment wece

computed,

4, Fresh weight of vine

Tresh weaght of vine was observed immediately af.er

harvest.

5. Number of tubers per vine

Nunber o fully developed tupersg produced per vine

was couneaed at harvest,

6. Weight of tuber

Tuber weight was decermined from fresh tubers at the
time of harvesc. All the fully developed tubcers per val iety
from each treatment were weighed ard the nean weight calcus

laced and recorded in g.

7. Length of tuber

The lzngth of tubar was measured as the daiscance {rom
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its point of attachment to the tip. The length of all the
tubers in each treatmont was measured and the mean value

computead.
8., Girch of tuber

Three tubers randomly selected from each vine per
treatment were used vo record the girch of tubers, The
girth was measured uniformly from the widest part of the

tuber and the mean value computed.
9, Volume of tuber

Volume of tuber was determined by using a measuring
cylinder. Bach tuber was immersed in the measuring cylinder
£illed with water and the quantity of water displaced was

taken as the velume of the tuber which was expressed in cms.
10. Tuber yield per vine

Yield per vaine was found out by weighing all the

tubers harvested from each vine per treatment.
11. Colour of tuber

At the time of harvest tubers from each cutting were
observed to faind out the colour variations created by the

mutagen on the tuber skin.
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12. Classification of phenotypes and freguency analysis

VM2 phenotypes were classified under three different
classes namely positaive variants, control group and negative

variants.

The mean character expression for control population
was taken as the middle value or control group. Those
variants which exceeded these phenotypic measuremenis were
grouped under positive variants and those that showed lower
phenotypic measurements than the control group were included

under the negative variants.

The frequency of each group per treatmenc was calcu-
lated in percentage and its significance tested using proper

statistical procedures.

VM3 generation

a, Selection of materials for VM3 generation

vM, plants were harvegted and all fully mature vines

2
were selected to raise vM3 generation. The harvested vaines
were kept in ghade for leaf shedding. Stem cuttings of
uniform maturaity waith a length of 20«25 cm, each bearing

3=4 nodes were taken from these well developed vanes.

b. Raising vM, generation

3

Stem cuttings taken from vM, generation were carraed

2
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forward to raise vM3 generation. The planting and manuring

were done as described earlier. The crop was raised during

1988-'89. Special care was taken to provide uniform field

conditions for the entire crop till harvest. As the crop

was raised duraing the rainy season adeqguate drainage was

also proviaded.

5.
6.
7.
8.
9.
10.
11.

12.

e

Observations in vM, generation

3
Morphological variants
Length of vine

Number of branches per vine
Fresh weight of wvine

Number of tubers per vine
Weight of tuber

Length of tuber

Girth of tuber

Volume of tuber

Tuber yield per wvine
Colour of tuber

Classification of phenotypes and fregquency analysis

vM, generation

Selection of materials for vM4 generation

Faive plants of uniform appearance were selected f£rom

each treatment which gave hicgher yield. The selected plants



were kept in shade for 3 days for leaf shedding. Stem
cuttings of 20-25 cm length, bearing 3=4 nodes each were

taken from fully mature wvaines.
b. Raising vM, generation

The vM, generation was raised to carry out the per-
formance analysis of the yield varirants isolated out in vM3
generation. Cultural practices used for raising the crop

were the same as for sz and vM3 generations.

c. Observataions ain vM4 generation

1. Morphological variants

2. Length of vane

3. Number of branches per vine
4, Fresh weight of vane

5. Number of tubers per wvine
6, Weight of tuber

7. Length of tuber

8. Girth of tuber

9. Volume of tuber
10. Yield per vine

11. Colour of tuber

Statistacal analysis

i
Analysis of wariance of leg VM2 VM3 and vM4 data
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was done following Snedecor and Cochran (1575). Percentage
values were transformed by the angular transformation. Ana-
lysis of mean values was done as a factorial in RBD with 3
varieties, 6 exposures and two replications. The outline of
analysis of variance table showing the source of variataions

and corresponding degrees of freedom is given below.

sSource Degrees of freedom

Replication 1
Treatments 17
Between varaieties (V) 2
Between exposures (L} 5
Vx E 10
Error 17
Total 35

Analysig of vM2 and VM3 phenotypic classes was done
in the form of factorial RBD. The freguencies with respect
to negatave variants, control group and positive variants
were agnalysed by assigning values 0, 1 and 2, respectively

for negative variants, control group and positive variants.

The outlane of analysis of vardance showang the source
of varaation and correspondaing degrees of freedom is given

below.



Source

Replication
Treatments
Between varieties (V)
Between exposures (L)
VxE

Error

Total

Degrees of freedom

17

10
17

35
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Table 1. Varieties used for radiosensitivity analysis

s1.

No. Varietaies Source
1 Kavivella (Vi) Vellayani
2 Bhadrakalachuvala (V2) Vellayani
3 Kottaramchuvala (V3) Vellayani
4 H.4126 (Vé) Vellayani
5 Muttavella (VS) Vellayani
6 Kanhangad local (v6) Central Tuber Crops
Research Instaitute,
Trivandrum.
7 H.2¢68 (V.7 } "
8 Cross=4 (Vé) "
9 S=5 (V9) "
10 76-0P=219 (V, ) "
o it
11 5=30 (Vil)
12 H=42 (Vl 2 ) "
13 oP-22 (v13) "
14 76=0P=217 (Vi4) "

15 OP=23 (v15) "




RESULTS



RESULT
PART I : RADIOSENSITIVITY ANALYSIS

Fifteen varieties of sweec potato, majority of lccal
types, were exposed to 2«10 XR gamma rays and the results

emanated are presented below:

In majority of the varieties 4 kR and higher exposures
showed cent per cent lethalaty and hence comparative analysais
for radiosensaitavity was done based on 2 XR with that of

control population.
1. Days taken to start sproucing

The number of days taken to start sprouting in diffe=-
rent varieties i1s depicted in Table 2 and Fig. 5. Statisti-
cal analysis of the data showed sighificant variation in

gamma ray exposad population.

In the control populaiion days taken to start gsprout-

ing varied from 2.00 (V, V, and V..) to 2.45 (V,,). 1In
1, 4 12 1

treated population the mean values ranged fron 2.00 in Vi2
to 2.83 1in Vo and VB' Except tuo varieties (V5 and Vé), in
all the other varieties treated population showad almost
samilar values for days teken to start sprouting. The p2r=
centage variation gave positive values in most of the varie-

ties. The mean values ranged from =3.70 in Vﬁ TO 26.34 an



61

Table 2. Days taken to start sprouting

Varaieties Control 2000 r Percentage
varaiation
over control

vi 2.00 2.37 18,5
Vé 2,08 2.16 3.85
v3 2.16 2.08 -3.70
v, 2.00 2.38 19.00
V5 2.16 2.38 10.19
ve 2.31 2,58 11.69
V7 2.38 2.83 18.21
Vg 2.24 2.83 26.34
Vé 2.24 2.24 0
Vio 2.24 2.24 0
Vil 2.16 2.31 6.94
Viz 2.00 2.00 0
viB 2.30 2.31 0.43
Vi4 2.45 2.58 5.30
Vis 2.08 2.24 7.69
& % * %
F value - 9.305 4,271
CD value - 0.231 35.069

*% Signaificant at 1% level
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Vé.

Vi2'

No wvarzation in this regard was noticed in Vé ViO and
L

2. Days taken to complete sprouting

Days taken to complete sprouting in different varie-
ties 1s depacied in Table 3 and Fig. 6. Statastical analysas
of the data showed signiflcaal variation by the influence
of gamma ray exposure and also percsantage variation over

conirol.

In tne control population the days vaken Lo complece

sproutiag rangerl from 2,83 in vg and Vi2 to 3.83 in Vﬁ. in

majority of the varieties tested, the days taken to complete
sprouting was avove 3.00., The gamma ray exposure showed
variety-dependent variation for days to complere sproucing.

In treated population the mean values ranged from 3.31 (v,
4

Vi and Vi3) TO 4.24 (Vé). Higher values for days taken to

complete sprouting compared to cheir respective controls

were noted in V5 and Vé. The perceniage variatlionr gave posSi=

tive values ain all the varieties. The mean values ranged

from 6.23 an vi to 28.10 an Véa Higher values for perccnrtage
variation were noted in Vj Vé and Vis the maximum being

2 L4
in Vg (28.10).

3. Sprouting p=rceniage

The mean sproutaing percentage at 15 days after planiing



Table 3. Days taken to complete sprouting

Percentage
Varieties Control 2000 r variation

over control

v, 3.21 3.41 6.23
v, 3.16 3.56 12.66
v, 2.89 3.64 25.95
v, 3.11 3.74 20.25
Vi 3.26 4.00 22.70
v, 3.27 3.65 11.62
v, 3.83 4.20 9.66
Vg 3.31 2.24 28.10
vy 2.83 3.31 16.96
Vo 2,94 3.41 15.99
vy, 3.05 3.74 22,62
Vi, 2.83 3.31 16.96
Vs 3.11 3.31 6.43
Vi, 3.26 3.65 11.96
vy g 2.89 3.69 27.68
F value - 6.836 2.578" "
CD value - 0.331 35, 659

*% gignificant at 1% level
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in different varieties is presented in Table 4.1 and Fig, 1.
Statistical analysis of the data showed significant varia=
tion in gamma ray exposed population and also percentage

variation over control.

In control population there was wide varietal varia-
tion for sprouting percentage and it varaied from 37.21 in
Vi4 to 77.69 in V@‘ In majority of the varieties the mean
sprouting was below 50 per cent. The percentage sprouting
varied depending on the varieties. In almost all the varie-
tles a reduction in percentage sprouting was noticed compared
to their respective controls due to gamma ray exposure.
Except three varieties (VA’ vy and Vé). in all the other
varieties the treated population gave a reduced sprouting
percentage, below 50 per cent. In Vé, Viz and Vi4 the treated
population gave an increased sprouting percentage compared to
their controls and it was maximum in 5, the percentage

increase being 65,34 over the control.

The sprouting percentage at 20 days after planting
in different varieties is presented in Tsble 4.2 and Fig. 2.
Statistical analysis of the data showed significant variation
an gamma ray exposed population and also percentage vaciation

over the control.

In control population the mean values ranged from

39.22 per cent (V‘l1 and Vi4) to 83.85 per cent (VA). In



Tablie 4.1. Sprouting percentage on the 15th day of

planting
Percentage
Varieties Control 2000 v variation
over control

vi 46,90 46.90 0

v, 42.98 41.05 -4,47
Vs 48,91 41.14 -15.89
V4 77.69 70.06 -9.82
V5 61.20 41.14 -32.78
Vé 50.83 48,83 -3.95
V7 41.14 35.00 -~14,93
Vg 44,98 41.05 -8.73
V9 46,99 77.69 65.34
VlO 41.14 39,22 =-4,67
vil 41.138 39.22 -4.67
V12 50.83 51.12 0.57
ViB 51.12 46,90 -8.25
V14 37.21 39,22 5.40
Vis 57.76 41.05 -28.93

F value - 8.789" " 2.685"
CD value - 11.655 56.794

* Significant at 5% level
+% Signaficant at 1% level
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Table 4.2, Sprouting percentage on the 20th day of
planting
Percentage
Varieties Control 2000 r variation
over control
Vi 44.98 46,90 4.27
v, 43.06 41.05 =-4,66
vy 43.06 41.14 -4,46
Vé 83.85 61.20 -27.01
Vg 61.20 41.14 -32,78
Vg 50.83 48.82 -3,95
v, 41.14 39.13 -4.88
Vg 49.20 41.14 -16.39
Yy 46.99 71.54 52.24
Vio 41.14 39.22 -4,67
Vil 39.22 39.22 0
V12 46.99 46.99 0
Vi3 46.90 44.98 -4.10
V14 39.22 39.22 0
Vis 53.83 43.06 -20.01
F value - 12.339"" 4.009""
CD value - 7.574 36.922

** Signaficant at 1% level
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majority of the vacieties cthe mean sproutiang was arcund
50 per cenu. In treated population the mean values ranged
from 39.13 per cent ion Vﬁ to 71.54 per cent in Vé. Jxczpe
cwO varieties (Vé and Vé) in all the other varicties thre

treated population gave a reduced sprouting percentage. The

percencage variation over coptrol varied {from =32,78 in V,

5
to 52.24 1in Vé. Vi and Vé gave positive values for the Ler-
centage variation, the maximuwn beiag 52.24 in Vg

The sprouring percentage at 25 days after plarting an
diffecent varicties due to gamma Iay eXposure is present d
ain Table 4.3 and Tig. 3. Stacistical analysis of the faca
showed significant variation in gamma cay treated populavion

and also percentage variat.on over control,

In the control population the mean values ranged from
39,22 per cent (Vil and v;4) to 83.85 per centc (V@). In most
of the varaieties the sprouting was below 50 per cent. The
gamma ray exposure caused variety-dependent effect for per-
centage sproucing. In majority of the varictiegs a reduc.ion
in thuas regard was seen as a2gainst thear rogpective controls.
The mean values ranged {ror 35.92 per cent in JS o 71.t4
per cert in Vg. Ixeept tuo varieties (v, and Vé) 11 all the
¢lher varie..es treated population gave a reduced sprouting

percentage, below 50 per cent. Aamong Lhe different treaced

populacions, Vé and Vil gave an increased sprouting comnpared



Tavle 4.3, Sproutang percentage on the 25th day of

planting
Percencage
Varieties Control 2000 ¢ variation
over control

v, 44.98 43.06 =4.28
v, 41.05 41.05 4]

Vé 43,06 39%.13 -9,12
Vy 83.85 58.98 -29,66
Ve 61.20 36.92 -39.67
V(D 50.83 48.83 =3,95
V7 44,98 21.14 =-2.55
V8 49,20 43.06 -12.49
Vg 46,99 71.54 52.24
ViO 41.i4 39.22 =l 67
Viq 39.22 41,14 4.90
Vi2 46,99 46,99 ¥

Vi 46,90 44,98 ~4.10
V14 3%.22 39,22 o

Vs 53.83 43,06 -20,01

7 value - a.501"" 5,334
CD values - 8.652 33.771

** gSignaficant at 1% level
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to thear controls and it was maximum in Vé the percentage
increase being 52.24. No variation in gprouting was noticed

in VZ. Viz and Vi4.

The sproutaing percentage at 30 days after planting
in different varieties is presented in Table 4,4 and Fig. 4,
Statistical analysis of the data showed significant variation

in gamma ray treated population.

In control population the mean values ranged from
39,22 per cent in Vil and Vié to 74.98 per cent in Vé. In
almost all the varieties a reduction in sprouting percentage
was noticed in the treated population compared to their res-
pective controls. In gamma ray exposed population the mean
values ranged from 36.92 per cent in VS to 58.98 per cent in

Vv, and Vg« Except two varieties (v, and Vé), in all the

4
other varieties treated population gave a ceduced sprouting
percentage., The percentage variation in gamma ray exposed
population compared to their respective conirolsg gave nega—
tave values in almost all the varieties. The mean values
ranged from =~30.00 in Vs to 25,52 in Vé. No varlation an

sprouting was noticed in Vi1’ Viz and Vi4. Posaitive values

were recorded for the percentage variation in VQ and Vé the
E

maxamum being in V, (25.52).

4., Lethality on the 30th day of plantaing

The lethality on the 30th day of planting in different
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Table 4.4. Sprouting percentage on the 30th day of

planting
Percentage
Varieties Control 2000 r variation
over control

Vi 44,98 43,06 -4,27
V2 41.05 42,98 4,70
Vé 43,06 39.13 -9,13
v, 74.98 58.98 -21.33
Vg 52.75 36,92 -30.00
V6 46.90 43,06 -8,54
V7 44,98 41.14 -4.46
Vé 45.07 43,06 ~4,46
Vb 46.99 58,98 25.52
Vio 41.14 39.22 -4,67
Vil 39.22 39.22 o

Viz 46,99 46,92 0

V13 44,98 42,98 -4,45
Vi4 39.22 39.22 o]

ViS 46,99 41.14 -12,45

F value - 3.052"" 2.441"
CD value - 9,219 32.589

* Significant at 5% level
*% Significant at 1% level
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Table 5. Lethality on the 30th day of planting (per cent)

Percentage
vVarieties Control 2000 r variation
over control

V1 44,98 46.90 4.27

V2 48.91 46.99 ~3.93

Vs 46,90 50.83 8.37

Vy 14.99 30.98 106,64

V5 34.99 53.05 51.58

Ve 43,06 46.90 8.93

v, 44,98 48.83 8.55

Vé 44,90 46.90 4,47

Vé 42,98 30.98 -27.91

Vio 48,83 50.75 3.94
Vil 50,75 50.75 0
Viz 42,98 42,98 0

Vi3 44,98 46,99 4.46
Vi4 50.75 50,75 0

Vis 42,98 48,83 13.61
F value - 4.301** -
CD value - 9.315 -

*% Saignificant at 1% level
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varieties is presented in Table 5., Statistical analysis of
the data showed significanc varaiation due to the influence

of gamma ray exposure.

The mean lethality in concrol population ranged £rom
14.99 per cent in V@ to 50.75 per cent in Vil and Vi4. in
most of the varieties the percentage lethality was above
40, In gamma ray exposed population the mean values ranged
from 30.98 pec cent (V4 and Vé) to 53.05 per cent (Vé).
Cxcept two varieties (VQ and Vé) all the other varieties in
treated population gave higher values for lethality compared
to their controls. The percentage variation over control
ranged from =27.91 in Vg to 106.64 in V@. No variation in

percentage lethalaty was noticed in Vﬁl ViZ and V14.

5. Lethalaty at harvest

The lethality at harvest dus to the effect of gamma
rays an different varieties is presented in Table 6 and
Fig. 7. Statistical analysis of the data showed significant
difference by gamma ray exposure and algo percentage varia=-

tion over control by the exposure.

In control population the mean percentage lethal.ty
at harvest ranged from 26.06 in V4 to 51.12 in VQ' In most
of the varieties the mean lethality was above 40 per cenw.

The gamma ray exposure showed variety-dependent variation for
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Table 6, Lethalaty at harvest (per cent)

Percentage
Varieties Control 2000 r variation
over control

v, 46.90 50.75 8.20

v, 51.12 48.91 -4.32

vy 48.83 54,97 12.57

v, 26.06 37.13 42.48

v, 39,13 55,76 42.50

2 46.90 50.75 8.20

v, 44.98 48.83 8.56

Vg 46.90 48.83 4.12

v, 44,98 32.99 ~26.66

Vi 48.83 50.75 3.93

Vi, 50.75 52,75 3.94

Vi, 41.05 24,98 9.57

Vs 48.83 48.91 0.16

Vi, 50.75 52,75 3.94

Vg 44,98 48.83 8.56
F value - 3.120°" 2.286"
CD value - 10.097 69.621

* gignificant at 5% level
**+ Significant at 1% level
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lethality. In gamma ray exposed population the mean values
ranged from 32.99 per cent in Vg to 55.76 per cent in VS'
The percentage variation over control showed positive values
in most of the varieties, The percentage variation ranged

from ~26.66 in Vé to 42.50 ain VS'

6. Length of vane

The length of vine at 30 days after planting in daiffe-
rent varieties due to gamma rays is depicted in Table 7.1 and
Fig. 8. Statastical analysis of the data showed significant

variation by the influence of gamma ray exposure.

In control population the mean vine length ranged

from 12.00 cm an V11 to 38.57 <m in v&. The gamma ray exposed
population showed variety-dependent variation for vine length.
In most of the varieties a reduction in this expression was
noted compared to their respective controls., Among the
treated population Vi recorded the minimum value (10.00 cm)
and the maximum value (27.83 cm) in Vé' Among the different
varieties in the treated population, Vé alone gave an increased
vine length compared to its control. The percentage variation
in treated population ranged from =60.00 in Vi to 11.52 in
V2 .

The length of vaine at 45 days after planting is

presented in Table 7.2 and Fig. 9. Statistical analysis of



Table 7.1. Vine length on the 30th day of planting (cm)

Percentage
Varieties Control 2000 r variation
ovels cuhtol

v, 25,00 10.00 ~60.00
v, 22.30 24.87 11.52

v, 12.67 10.17 ~19.73

v, 29.03 19.83 ~31.69

Vs 26.70 13.67 ~52.36

v 16.00 10.33 ~35.44

v, 38.57 20,67 -41.22

v, 32.67 27.83 ~14.61

v, 22,37 14,67 ~34.42

V1o 30.67 25.00 18,49

v, 12,00 10.33 13,92

Vi, 19.00 15.55 ~18.16

Vi3 23.83 18.33 ~23.08

Vi, 31.00 22.00 =29.03

Vig 35,33 24.67 ~30.17

~ value - 4,355 0.624
¢ value - 8.762 49.007

*x gSignificant at 1% level
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the daca showed zignificant difference by the influence of
gamma ray exposure and also percentage variatlion over Cone

trol.

The mean vine lengch in control population ranged

from 17.83 cm an Vil to 66.93 cm an Vi5°

exposure showed variety=dependent variation for length of

The gamma ray

vine. In most of the varieties a decrease in this regard
was nocved compared to their controls. The mean values in
treated population ranged from 13.67 cm in Vi to 45.57 cm
in Vé. The percentage varaation in treated population com=
pared to their respective controls gave negative values in
majocity of the varieties. The range was from =65,24 in Vi
to 6,30 in V2. In the treated population, V2 alone gave an
increased vine length (33.73 cm) compared to 1ts control

(31.723 cm).

The vine length at 60 days after planting in different
varieties i1s presented in Table 7.3 and Fig. 10. Statistical
analysis of the data showed significant variation by the
influence of gamma ray exposure and also percentage varlia=

tion over control,

In control population the length of vine ranged from

24,17 cm ap vil to 116.17 cm ain Viso

population the varieties showed a decrease in the length of

In the gamma ray exposed



Table 7.2, Vine length on the 45th day of planting (cm)

Percentage
Varieties Control 2000 r variation
over conirol

v, 39.32 13,67 -65.24

v, 31.73 33.73 6.30

v, 22.57 16.07 -28.80

v, 38.27 25.93 -32,24

v, 49,83 22.50 -54.85

v, 20.57 13.90 -32.43

v, 54.80 31.10 -43.25

A 58.83 45.57 -22.54

v, 31.23 21.67 -30.61

Vio 34,22 31.17 -8.91

vy, 17.83 15.07 -15.48

Vi, 25.37 21.50 ~15.25

2 29,67 25.67 -13.48

Vi, 41.50 28.00 -32.53

Vs 66.93 35.80 -46.51
F wvalue - 6.653$* 2.746*
cD value - 10.215 32.757

* Signaficant at 5% level
** Significant at 1% level
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Table 7.3. Vaine length on the 60th day of planting (cm)

Percentage
vVarieties Concrol 2000 r variation
over control

v, 62.00 20.83 ~66.40
v, 47.50 42.70 -10.11
v, 38.60 30.17 -21.84
v, 78.93 64.77 -17.94
v, 75,93 37.50 -50.91
v, 25.40 23,83 -5.18
v, 66.03 51.00 -22.73
v, 92.73 73.33 -20.92
Vg 39.90 31.13 -21,98
Vo 50.03 41.17 “17.71
v, 24.17 20.00 ~17.25
Vi, 35.33 28.00 -20.75
Vis 39.00 34.50 ~11.54
Via 49.33 36.33 -26.35
Vs 116.17 48.67 -58.10
F value - 11.042" " 3.965 "
CD wvalue - 13.493 27.191

% Sagnificant at 1% level
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vaine compared to Lheir respective controls. The mean values
in lreated populacion ranged from 20.00 ¢m in Vil to 73.33 om
an Vé. The percentage variation over concrol gave negative
values in all the varieties, tbe range being =66.40 in V1 to
-6.18 an V6'
The mean vine length on the 75th day of planting in
drfferent varieties 1s presented in Table 7.4 and Fig. 11.
Statistical analysas of the data showed significant variation
by the influence of gamma ray exposure and also pexrcentage

variation over contreol.

In control population the mean vine length ranged from
31.67 to 137.03 cm 1n Vil and Vi% respectively., The gamma ray
exposed population showed variety dependent variation for
length of vaine. A decrease in vine length was noticed in
all the wvarieties compared to their respective controls. The

mean values ranged from 21.43 ¢m in to 96.20 cm in Vv..

Vi1 5
The percentage variation in treated population compared o
their respectilve controls gave negative values in all the
varieties and the range was from =52.00 an V1 TO =7.85 in
V6.
The mean vine length on 90th day of planting in ditffe-
rent varieties 1s presented in Table 7.5 and Fig. 12. Stati-

stical analysas of the data showed significani variation ain
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Table 7.4. Vine length on the 75th day of planting (cm)

Percentage
Varieties Control 2000 r variacion
over control

v, 82.33 40.00 -52.00

v, 65,40 58.87 -9,98

v, 55,33 39.17 -29.31

v, 98.10 £8.33 ~9,96

v, 91.33 55.67 -39.04

v, 35,27 32,50 -7.85

v, 85.43 66,67 -21.96

Vg 116.60 96.20 -17.50

Vg 48.87 39.23 -19.73

Vio 61.17 48.00 -21.53

vy, 31.67 21.43 ~32.33

Vi 41.97 33,17 ~20.97

Via 46.50 40.67 ~12.54

Via 60.00 47.33 ~21.12

Vis 137.03 69.50 -49.28
F value - 16,267 2,411"
CD value - 15.066 24,909

* Sagnaficant at 5% level

** Significant at 1% level
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gamna vay exposed population and percentage variation over

control,

The mean vane lengih in control population ranged

from 37.67 cm an Vil to 161.50 cm in ViS.

variation for vine length was noticed in gamma ray treated

Variety-~dependent

population. In all the varieties a decrease in length of
vine was noted compared to their respectaive controls. The
. 1 .
11 to 111.07 cm an Vg
The percentase variation in treacved population compared to

mean values ranged from 24.67 cm an V.

their respsctive controls gave negative values in all the

varieties, Ic ranged from =16.46 in ViS to =3.86 in Vé.

The length of vaine on the 105th day of planting in
different varieties is depicted in Table 7.6 and Fig. 13.
Statistical analysis of the data showed significani variation

by the ainfluence of gamma ray exposure.

In control populzation the mean length of vaine ranged

from 43.67 to 204.50 cm in V]l and ViS

docrease in vine length was noticed in gamma ray exposed

respectively. A

population. The mean values ranged fcom 28.67 cm in Vil to
127.73 cm in Vé. The percentage variation in treated popu-
lation compared to their respective controls gave negatlve
values an all the varieties. It raaged f{rom =50.12 in Vis

to =1.55 1n V4.
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Table 7.5. Vaine length on the 90th day of planting (cm)

Percentage
Varieties Control 2000 r variation
over control

v 94,33 53.33 -43.,46
v, 80.97 74.33 ~7.66
vy 64.33 51.83 ~19.43
v, 108.10 103.93 -3.86
A 108.77 91.90 -15.51
Vg 44,33 37.83 -14.66
v, 94,87 76.33 -19.54
A 142,17 111.07 -21.88
Vg 57.43 48.33 -15.70
Vip 72,67 57.40 -20.88
iy 37.67 24.67 ~34,51
Vi, 48.33 41.17 ~14.81
Vi 54,00 48.10 ~10.93
Vi, 72.33 55,33 ~23.50
Vs 161.50 86.47 ~46.46

F value - 25,521 2,243

D value - 14.529 22.613

* Signaficant at 5% level

** Signaficant at 1% level
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Table 7.6. Vine length on the 105th day of planting (cm)

Percentage
Varieties Control 2000 r variation
over control

v 108.67 64.67 -40.49
v, 94.86 84.33 ~11.10
v, 83.00 65.67 -20.88
v, 115.80 114.00 -1.55
A 127.17 111.00 -12.64
v, 53,67 45.80 -14.66

v, 110.10 87.33 ~20.68

Vg 165.00 127.73 -22.59

Vg 67.87 57.17 ~15.77
1o 84.83 65.00 -23.38
Vi, 43,67 28.67 -34.35
vy, 54.67 29.33 «9.77
2 60.77 53.43 -12.08
Vi, 82.33 62.33 -24,29
Vs 204.50 102.00 ~50.12

F value - 21.919™" 1.709
CD value - 17.744 25.478

*%* Signaificant at 1% level
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The vine length at harvest in dafferent varieties
is presented an Table 7.7 and Fig. 14, Statistical analysis

of the data showed significant difference by the anfluence

of gamma ray exposure and percentage variation over control.

The mean vane length in control population ranged

a
from 52.87 am in Vil to 224,17 ¢m in Vis.

exposure showed variety-dependent variation for vine length.

The gamma ray

In all the varieties a reduction in length of vine was noted
compared to their respective controls., The mean values
ranged from 35.00 cm an Vil to 141.73 ¢m in Vé. Percentage
variation over control gave negative values in all the varie~

ties and the range was from =48.62 in Vis to =7.22 in Viz'

7. Number of branches per vine

The mean number of branches per vine in different
varietles is presented in Table 8 and Fig. 17. Statistical
analysis of the data showed significanc variation by the
anfluence of gamma ray exposure and also in percentage varia-

tion over control.

In control population the mean values ranged f£rom
2.16 1in Vé to 3.31 in Vé. The gamma ray exposure showed
variety-dependent variation for number of branches. In
almost all the varieties a decrease in branch number was

noted compared to their respective controls. The m2an values
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Table 7.7. Vane longth at harvest {(om)

Pereontage
Varicties Control 2000 variaticn
over control

vy 118,67 75,33 ~36,52

v, 101.60 93,00 346

v, 94.33 77,00 “18,37

v, 139.67 126,00 ~9.79

Vg 143,17 121,00 “15,49

v, 63,00 51,00 “19.05

v, 118.17 95,00 -19.61

Vg 191.17 141,73 ~25,86

Vg 76,90 64,03 “16,74

V0 96,67 72.67 -24,83

Vi, 52,87 35,00 «33,80

Vs 60,00 55,67 -7.22

Vya 65.00 60,27 -11.37

Vg 89,00 69,33 “22,10

Vg 224,17 115.17 -48,62
P value - 25,619 2,097
QD valus - 17.675 21.666

» Significant at $% level

**% significant at 1% lavol
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Tabkle 8, Nurber of branches por vine

Parcantage
varieties Control 2000 ¢ variation
QVer Control

v, 2,31 2.31 0
v, 2.58 2,38 ~7.76
vy 2.38 2.24 ~5.88
v, 3.27 3.11 4,89
Vg 2,52 2.45 -2,39
Vi 2,89 2,71 -Ge23
v, 2,38 2.24 5,88
Vg 2,16 2.31 €.94
Vg 3.31 2.64 ~20.24
Vo 2.76 2,52 -8.70
Vag 2,31 2.24 ~3,03
Vo 2,89 2,71 -6.23
Vs 2.94 2.71 ~7.82
iy 2,71 2.38 “12.18
Vig 2,71 2.58 ~4,80

T value - 5,151 4,754"*

CD valus - 0,206 17,007

*r significant at 1% level
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ranged fcom 2,24 (v, V. and Vil) to 3,11 (Vé). In gamma ray
2

exposed population, vg alone ghowed an increase ia branch
number compared to its control. In most of the varaeties
the percentage variation over control gave negative valuss,
the range was from =20.24 in V9 to 6.94 in Vé. No variation

an branch number was noticed in K
8. Number of tubers per vine

Tne mean numbsr of tubers per vaine in different
varieties is presented in Table ¢ and Fag. 15, Statastaical
analysis of the data showed significant difference by the
influence of gamma ray exposure and also in percentage varia-

tion over concrol.

The mean values ain control population ranged from
1,41 in Vg to 2.16 an Vé, In mejoraity of the varieties the
mean number was below 2.00 and it varied depernding on the
varieties., The gamna ray exposure showed variety-dependent
variation for number of tubers, In majority of the varie=-
ties an increase ap tuber number per vine was noted compared
to their respective controls. The mean values rangad from
1.41 (V4) to 2,31 (Vil, Vi, and Vis). The percentage variaw=
tion over control gave positive values in most of the variew-
ties excepr in V. , Vv, V. and V.. The range was from =29.5

, 6 7

in V4 to 47.52 an V§¢



Table 9., Number of tubers per vine

Percentage
Varieties Control 2000 ¢ variation
over control

v, 1.63 1.82 11.66
v, 1.91 2.07 8.38
v, 2.07 1.90 -8.21
v, 2.00 1.41 ~29.50
A 1.73 2.08 20.23
Vg 2.16 1.82 -15.74
v, 1.91 1.73 -9.42
Vg 2.00 2.24 12,00
Vg 1.41 2.08 47.52
Vio 1.73 2.16 24.86
Vi, 2.00 2.31 15.50
v, 2.00 2.31 15.50
Vi, 1.90 2.16 13.68
Vg 1.63 2.08 27.61
Vg 1.91 2.31 20.94
F value - 9.60"* 8.624"
CDh value - 0.235 70.287

*% Significant at 1% level
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9. Weight of tubers per vine

The mear weight of tubers per vine in differenl verie-
ties is presented in Table 10 and Fag. 16, Statisiical analy=-
s1s of the data showed signifacant variat.on due to gamma ray

exposure and also perceniage variation over control.

In control population the mean values ranged from

63.33 g an v§ to 263.33 g 1in V5. The gamma ray exposdre

showed variety-dependent variation for weight of tuber.

Except threc varieties (V. V2 and vi4) in all the other

varietlies, gamma ray exXposure gave an increase in cuber

weight. The mean values ranged from 108.33 g in Vi to 350 g

in Vé. An increase in cuber weight compared to their ccn-

trols was noted in V, and Vé. The percentage variation over

control ranged from =2.29 in Vi o 389.50 in Vg.
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Table 10. Weight of tubers per vine

Percentage
Varieties Control 2000 r variation

over control

v, 111.67 108.33 -2.99
v, 146.67 143.33 -2.27
v, 173.33 175.00 0.96
v, 236.67 350.00 47.89
vé 263.33 333.67 27.85
Vg 248,33 288.33 16.11
v, 191.67 216.67 13.04
Vg 196,67 211.67 7.62
Vg 63.33 310.00 389.50
Vio 250,00 290.00 16.00
vy, 171,67 186.67 8.74
Vi, 256.67 290.00 12.99
Vs 240,00 280.00 16.67
Vi 170.00 165.00 -2,94
Vg 216,67 260.00 20.00
F value - 3,345 10.598""
CD value - 116.974 91.716

*%* Sagnificant at 1% level
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PART II - INDUCED MUTAGINLSIS

A, VMl generation

The effect of five exposures of gamma rays (500 to
2500 r) in three different varieties on various growth and

yvield parameters in vM, generation is presented below:

1

Exposures below 4 kR wace selected for induced mutae
genesis, as doses above 4 kR were hijhly lethal in radio-

sensitivity analysis,
1. Days taken to start sproutaing

Days taken to start sprouting in three sweet potalo
varieties as anfluenced by gamma rays is presented in Table 11
and rig. 18. Statastical analysis of the data showed signi-
ficant difference among treatments, varieries and exposures

in all the three modes of treatment.

Days taken co start sprouting in Vi control ranged

from 2.00 in rooted tubers to 2,34 in rooted cuccings. ITu
vz control the mean values ranged from 1.73 an rooted tubars
to 2.34 1n roored cuztings. In V3 the mean values in control
ranged from 1.87 ar fresh cutrtings and rooted Lubers and

2.12 in rooted cuttiags.

In fresh cuttaings days taken to start sprodting in

Vv

1 ranged {rom 2.24 to 2,55 in control and 2500 r respectively.
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In V2 the vaslues ranged from 2,00 (control and 500 r) to

2.45 (2500 r) vhile an V3 it differed from 1.87 to 2.34 in

control and 2500 r respectively.

In rooted cuttings the mean values in Vi ranged fram

2,34 (control, 500 and 1000 r) to 2.65 (2000 and 2500 r). In

V, this ranged from 2.34 (control and 500 r) to 2.65 (2500 r).

in Vé it differed from 2,12 (control, 500, 1000 and 1500 r)

to 2.45 (2500 r).

In rooted tubers the number of days taken to start
sprouting in Vi ranged from 2,00 in control to 2.34 in 2000

and 2500 r. In V, the values ranged from 1,73 to 2.34 in

2
control and 2500 r respeciively. The mean values in Vé

differed from 1.87 {control and 500 r) to 2.12 an 2500 r,

In gamma ray exposed population of Vi the days taken
to start sprouting ranged from 2,12 xin 500 £ of rooted tubers
to 2.65 ain 2000 and 2500 r of rooted cuttings, In V2 the
values ranged from 2.00 (500 r of fresh cuttings and rooted
tubers) to 2.65 (2500 r of rooted cuttings). In Vj 1t ranged
from 1.87 in 500 r of rooted tubers to 2.45 in 2500 r of

rooted cuttangs.

2. Days taken to complete sprouting

The effect of gamma rays on days taken Lo complete

sproutang in three sweet potato varieties 1s presented in



Table 11.
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Days taken to start sprouting

Varieties Treatments

Modes of treatmenc

Fresh Rooted Rooted
cuttings cuttangs tubers
Vi Control 2.24 2.34 2.00
500 r 2,34 2.34 2.12
1000 r 2,34 2.34 2.24
1500 r 2,45 2.55 2.24
2000 r 2.45 2.65 2,34
2500 r 2.55 2.65 2.34
V2 Control 2.00 2,34 1,73
500 r 2.00 2.34 2.00
1000 r 2,12 2.45 2.12
1500 r 2,24 2.45 2.12
2000 r 2,34 2.45 2.24
2500 r 2.45 2,65 2.34
Vy Control 1.87 2.12 1.87
500 r 2.00 2.12 1.87
1000 r 2.00 2.12 2,00
1500 r 2.12 2.12 2.00
2000 r 2.24 2.34 2.00
2500 r 2.34 2.45 2.12
F value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments 6.736°  4.065° 8.333°  0.227 0.264  0.182
Varieties  24.348%  16.315° 22.748" 9.285 0.108  7.435
Exposures  12.253  6.201° 16.592" 0.131 0.153  0.105
Inter- 0,455 0.546 1.321 0.227 0.264 0.182
action

*¥ Signaficant at 1% level
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Table 12 and Fig. 19. Sctatestical analysis of the data
showad significanit varicetion amorng treatments, varieties

and exposures in all the three modes of treatment.

Days taken to compleie sprouting in Vi control ranged
trom 3.329 in {fresh cuttings to 3.87 in rooted cuttings. 1In

V,, control the values ranged from 3.24 in fresh cvtiings to

2
3.74 in rooted cuttings while uin V3 control i1t ranged fror

3.08 an fresh cuttings to 3.46 1in rcooted cuccihgs.

In fresh cuttings the values in V1 ranged from 3.39
in control to 4.58 an 2500 x. In 02 it ranged from 3.24 to
4.47 1n conerol and 2500 ¢ respectively. In Vs ithe maan

values rangea from 3.08 in control vo 4.3C «n 2500 r.

In rooted cuttings the mean values in vy, ranged from
3.87 wo 5.10 in conirel and 2500 r respectively. In V? it
ranged f{rom 3.74 in control to 4.95 in 2500 r. 1In Vé tha

range was from 3,46 in conwcol to 4.89 in 2500 r.

In the case of rooted tubsrg the mean velues ranged
from 3.61 in control to 4.18 in 2500 r. In Vé it renged
from 3.61 (conirol) to 4.12 (2000 and 2500 r). In vs this

ranged from 3.24 wo 3.67 in control and 2500 - respectively.

Among the treated population days to complete sprout-

ing in vy showed the lowest valwe (3.67) .n 500 and 1000 r
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Table 12. Days taken to complete sprouting

Modes of treatment

Varieties Treatments Fresh Rooted Rooted
cuttings cuttangs tubers
Vi Control 3.39 3.87 3.61
500 r 3.81 4.30 3.67
1000 r 4,00 4,47 3.67
1500 r 4,30 4.69 3.87
2000 r 4,53 4,90 4,00
2500 r 4.58 5.10 4,18
Vé Control 3.24 3.74 3.61
500 r 3.74 4,00 3.74
1000 r 4,00 4.12 3.81
1500 r 4,12 4.42 4.06
2000 r 4,24 4.74 4.12
2500 r 4,47 4,95 4,12
Vé Control 3.08 3.46 3.24
500 r 3.74 4,00 3.46
1000 r 3.94 4,12 3.46
1500 r 4.12 4.30 3.54
2000 r 4,24 4.47 3.54
2500 r 4,36 4,69 3.67
—_— F _value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttaings cuttings tubers cuttings cuttings tubers
Treatments 28.677  25.985  21.345° 0.241  0.261  0.173
Varieties  8.584°  28.754°  91.954" 0.098  0.107  0.071
Exposures 92.765°  75.581°  32.025" 0.139  0.151  0.099
Inter= 0.652 0.634 1.888 0.241 0.261 0.173
action

*% Significant at 1% level
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of rooted tubers and the highest value (5.10) in 2500 r of
rooted cuttings. In V2 these values were 3,74 (500 r of
fresh cuttings and rooted tubers) and 4.95 (2500 r of rooted
cuttings), In V3 it was minimum {3.46) in 500 and 1000 ¢ of

rooted tubers and maxamum (4.69) in 2500 r of rooted cuttings.
3. Sprouting percentage

The effect of gamma rays on percentage sprouting in
three sweet potato varietiles, namely Muttavella, Kanhangad
local and Bhadrakalichuvala is presented in Table 13 and
Fig. 20. Statistical analysis of the data showed significant
difference among varieties and exposures in fresh and rooted

cuttings.

The mean sprouting in Vi control ranged from 60.09
per cent in rooted cuttings to 82.50 per cent in rooted
tubers, In Vé control it ranged from 67.19 to 83,68 per cent
in rooted cuttings and rooted tubers respectively, In Vg
control the mean values ranged from 71.54 per cent in rooted

cuttings to 20.00 per cent in fresh cuttings.

In fresh cuttings, sprouting percentage in VvV, ranged
from 55436 to 65,30 in 2500 r and control respectively., The
mean values in v, differed from 61.69 in 2500 r to 72.12 in
control. In Vé the values ranged from 67,19 to 90.00 in
2500 r and control raspectively,
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In rooted cuttings the mean sprouting in Vi ranged
from 44.98 to 60.09 per cent in 2500 r and control respeC-

tavely. 1In V, the values ranged from 49,30 to 67.19 per cent

2
in 2500 r and control respectavely: The percentage value in
V3 ranged from 52.23 to 71.54 in 2500 r and control respec-

tively.

In the case of rooted tubers, sprouting percentage in
Vi ranged from 62.35 to 82,50 in 2500 r and control respec-

tively while an VQ this canged from 65,88 to 83,68 an 2500 r
and control respectaively. In Vé the range was 68,58 in

2500 r to 83.17 in control.

Among the treated population the sprouting percentage
of V, showed the lowest value (44.98) in 2500 r of rooted
cuttings and the haghest value (74.74) in 500 r of rocted
tubers. In V, these values were 49,30 in 2500 r of rooted
cuttangs and 76.19 in 500 r of rooted tubers respectively.
In Vé the sprouting percentage was minimum (52.22) in 2500 r
of rooted cuttings and maxaimum (77.05) in 500 r of {resh

cuttings.,
4, Lethalaity on Lhe 30th day of planting

The effect of gamma rays on lethalaty at 30 days
after planting an three sweet potato vacieties is presented

in Table 14, Statistical analysis of the data showed



Table 13.

Sprouting percentage

Varieties Treatments

Modes of treatment

Fresh Rooted Rooted

cuttings cuttings tubers

vy Control 65.30 60.09 82,50

500 r 64,15 59.98 74.74

1000 r 61.98 53.76 66.82

1500 = 59,98 50.75 70.17

2000 r 58,37 49,35 65.88

2500 r 55.36 44,98 62.35

V2 Control 72.12 67.19 83.68

500 r 71.54 63.58 76,19

1000 r 68,51 60.09 73.53

1500 r 65.30 56.84 73.45

2000 r 62,62 55.24 68.91

2500 r 61.69 49.30 65,88

Vé Control 80,00 71.54 83.17

500 r 77.05 65,30 75.28

1000 r 72.12 59.98 69.88

1500 r 69,36 60.09 72.81

2000 r 68.51 56,84 70.84

2500 r 67.192 52.23 68,58

F _value — Ch value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttangs cuttings tubers cuttings cuttings tubers
Treatments  2.688°  8.464  3.288°  14.353 7.056 10.046
Varieties  11.285°  17.465°  1.708 5.859 2.881  4.101
Exposures 3.708  21.248° 10.07%" 8.287 4.074  5.799
Inter- 0.459 0.272 0.209 14,353 7.056 10.046

action
* Saignaificant at 5% level

** Sagnificanc at 1% level
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significant varlation among treatments, varieties and expo—
sures in rooted cuttings and rooted tubers. But fresh
cuttings showed significant difference only among varieties

and exposures,

Lethality at 30 days after planting 1a Vi concrol
ranged from 14.96 per cent in rooted tubers to 31.59 p.r cent
in roored cuttings. In VQ control it ranged from 12.60 o
22.78 per cent in rooted tubers and rooted cuctings respec-

tively. 1In V3 thas range was {rom 13.12 per cent in rooted

tubers to 20.60 per cent in fresh cuttings.

In the case of fresh cuttings the mean values in Vl
rangsd from 28.27 per ceni in control to 36.31 per cent in
2500 r. In V2 it ranged from 17.85 per cent in control to
33.20 per cent in 2500 r. In V3 thais range was from 20.60

to 29.88 per cent in control and 2500 r respectavely.

In rooted cuttaings che lethality in Vi ranged from
31.59 per cent in control and 500 r to 44,98 per cent in
2500 r. In Vé the values ranged from 22,78 per cent in con-

trol to 42.11 per cent in 2500 r. In V, the range was from

3
18.43 per cent in control to 37.74 per cent an 2500 r.

In rooted tubers the mean values in Vi ranged from

14.96 to 27.61 per cent in control and 2500 r respectively.

In V.

5 it ranged {rom 12,60 per cent in control to 24.09 per cent
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Table 14. Lethality on the 30th day of planting (per cent)

Modes of treatment

Varieties Treatments Frooh Y Rooted
cuttings cuttings tubers
Vi Control 28,27 31.59 14,96
500 r 29.88 31.59 15.98
1000 r 31.241 36.21 23.15
1500 r 33.20 40.67 21.78
2000 r 33.20 42.10 25.85
2500 r 36,31 44,98 27.61
Vé Control 17.85 22.78 12.60
500 r 20.60 26.38 14.96
1000 r 27.99 31.59 16.82
1500 r 26.38 34.73 19.12
2000 r 31.41 36.26 21.05
2500 r 33.20 42,11 24.09
Vé Control 20.60 18.43 13.12
500 r 22,48 24.67 14.68
1000 r 26.55 29.99 20.08
1500 r 28.27 29.88 17.15
2000 r 27,99 34.73 19.12
2500 r 29.88 37.74 22.96
—— F value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments  2.141 15.706°  14.376°  10.211 5.393  3.519
Varieties 6.006  35.061° 17.613"  4.169 2.202  1.437
Exposures 4.246°  37.958°  38.816°  5.895 3.113  2.032
Inter- 0.316 Q.708 1.508 10.211 5.393 3.519
action

* Significant at 5% level
** Significant at 1% level
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in 2500 r while in V3 the range was from 13.12 per <¢ent in

control wo 22,96 per cent in 2500 r.

In gamma £ay exposed population of Vi the lethalaty
ranged from 15.98 per cent in 500 r of rooted rubers to
44,98 per cent in 2500 r of roored cuttings. 1In Y, it canged
from 14.96 to 42.11 per cent in 500 r of rcooted tubers =nd
2500 r of rcoted curtings respectively., 1In V3 the range was

from 14.68 per cent in 500 r of rooted tubers to 37.74 per

cent in 2500 r of rooted cuttings.
5, Lethality at harvest

The anfluence of gamma rays on lethality at harvest
+n three sweer potrato varieties is presented in Table 15 and
Fig. 21. BStatastical analysis of tne data showed signilicant
varaation among treaunents, varieties and exposures in all

the three modes of wreatment.

The mean lethalaty in V1 control ranged from 20.08

per cent in rooted tubers to 36,26 per cent in rooted cuttings.
In V2 control the range was from 13,78 to 29.99 per cent in
rooted tubers and rooted cuctings respectively., In Vé con-
trol it ranged from 15.59 per cent 11 rooted tubers to 22,78

per cent in fresh cuttings.

in fresh cuttings the mean values in Vi ranged from

33.12 an control to 43,55 per cent in 2500 r. In Vb the
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percentage values ranged from 26.38 in control to 37.74 in
2500 r+ In Vé the percentage range was from 22.78 to 33.20

in control and 2500 r respectively.

In rooted cuttings the lethality in Vi ranged from
36.26 per cent in control and 500 r to 49.30 per cent in

2500 r. In V, the percentage values ranged from 29.99 to

2
43.55 in control and 2500 r respectively while in Vj it

ranged from 22.49 in control to 37,74 in 2500 r.

In rooted tubers the percentage lethality in Vi ranged
from 19.88 to 31.59 in 500 and 2500 r respectively. In VQ
the mean values ranged from 13.78 in control to 25.85 per cent
in 2500 r. In Vé the percentage range was from 15.59 to

25,32 in control and 2500 r respectively.

In gamma ray exposed population of A the percentage
lethalaity ranged from 19.88 in 500 r of rooted tubers to
49.30 1n 2500 r of rooted cuttings. In Vo it ranged from
16.82 to 43.55 in 500 r of rooted tubers and 2500 r of rooted
cuttings respectively. In V3 the range was from 16.77 in

500 r of rooted tubers to 37.74 ain 2500 r of rooted cuctings.

6, Length of vine

6.1. Length of vine on the 30th day of planting

The effecct of gamma rays on the length of vine at
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Modes of treatment

Varaeties Treatments Fresh Rooted Roored
cuttings cuvtangs tubers
V1 Control 33,12 36,26 20.08
500 r 34,73 36.26 19.88
1000 r 36.21 39.22 23.15
1500 r 37.74 42.11 26.73
2000 © 40,57 44,98 28,23
2500 r 43,55 49,30 31.59
V2 Control 26.38 29.99 13.78
500 r 26.55 31.59 16.82
1000 r 33.12 36.26 21.05
1500 r 33.12 37.74 22.39
2000 r 36.05 39.22 24.0%9
2500 37.74 43.55 25.85
Vé Control 22.78 22.49 15.59
500 r 24.21 28.27 16.77
1000 r 28.27 31.59 21.45
1500 r 29.88 32.89 20.08
2000 r 31.41 34.73 23.32
2500 « 33.20 37.74 25.32
F value CD value
Fresn Rooted Roovred Fresh Rooced Roowed
cuttangs cuttings tubers cuttings cuctings tubers
Treatments  3.164" 9.382"  12.153" 9.435  6.275 3.953
varieties  13.331°  34.404°  22.117  3.852  2.562 1.614
Exposures 5.236°  17.468 30.973°  5.447  3.623  2.282
Inter- 0.095 0.334 0.751 9,435 6.275 3.953
action
* Significant ac 5% level

*%* Signaficant at 1% levcl
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30 days after planting in three sweet polavo varieties s
presented in Table 16.1. Statastical analysis of the data
showed saignificant variation among treatments, varieties
and exposures in the case of rooted tubers, No significant
difference was noticed in the case of fresh cuttings. But
in cooted cutrings, significant variation wes noviced only

amonNg varleiLles.

vine length on the 30th day of plarting in V1 control

ranged from 18,10 cm in rooted cuttings to 38.95 cm in rooted
tubers., In V2 the mean values ranged from 14.79 to 28.95 cm
in fresh cuttings and rooted tubers respectively. In Vé it
ranged from 10.09 ¢m in fresh cuttings to 34.60 cm in rooted

tubers.

In fresh cuttings the mear values 1in Vi ranged fcom

9.15 cm an 2500 © to 24.78 cm in control. In V2 1. ranged
from 9.79 cm in 2500 r to 15.44 cm in 1000 r. Vine length

in Vé ranged from 10.09 cm in control to 16.34 com _n 1500 r.

In rooted cuttings the mean values in Vi canged trom
6.75 vo 18.10 ¢m an 500 ¢ and control respectively. In Vé
1t ranged from 12.80 cm an 2000 r to 22.10 cm in 1500 r
while in V3 it differed from 9.15 to 16,00 ar in 1500 and

1000 r respeciively.
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Table 16.1. Length of vine on the 30th day of planting (cm)

Modes of treatment

Varieties Treatments Frosh Rooted Rooted
cuttings cuttings tubers
Vi Control 24.78 18.10 38,95
500 r i1.67 6.75 37.20
1000 r 11.49 13.30 38.55
1500 r 12.82 16.90 41.10
2000 r 16.00 10.05 35.90
2500 r 9.15 10.05 36.65
Vé Control 14.79 192.80 28,95
500 r 12.24 20.05 27.30
1000 r 15.44 14,90 31.90
1500 r 14.03 22.10 29,00
2000 r 12.29 12.80 25.20
2500 r 9.79 16.45 24.75
V3 Caontrol 10.09 13,55 34.60
500 r 11.53 11.60 32.10
1000 r 11.77 16,00 35.85
1500 r 16.34 9.15 33.50
2000 r 10.20 10.20 33.35
2500 r 12.38 12.25 33.35
F value CD value
Fresh Rooted Rooted Fresh Rooted  Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments 1.153 1.728 7.935°  8.478  9.605  4.991
Varieties  0.586 5.564°  56,378°  3.461  3.921  2.038
Exposures  1.226 1.511 3.057°  4.895  5.546  2.881
Inter- 1.229 1.068 0.679 8.473 9.605 4,991
action

* Significant at 5% level
** Significant at 1% level



In rooted tubers the mean values in Vi ranged from

35.90 cm in 2000 r to 41.10 cm an 1500 r. 1In v, the range

was from 24,75 to 31.90 cm in 2500 and 1000 r respectively.

In Vj it daffered from 32.10 c¢m in 500 r to 35.85 cm ain

1000 r.

Among the treaced population the vine length of vi

showed the lowest value (6,75 cm) in 500 r of rooted cuttings
and the highest (41.10 cm) an 1500 r of rooted tubers. In

Vs

and 31,90 am in 1000 r of rooted tubers, In vs 1t was mini-

mum (9.15 cm) in 1500 r of rooted cuttings and maximum

these wvalues were 9.79 cm in 2500 r of fresh cuttings

(35.85 cm) an 1000 r of rooted tubers.

6.2, Length of wvine on the 45th day of planting

The influence of gamma rays on length of vine at 45
days after planting in three sweet potato varieties is
depicted an Table 16.2, Statistical analysis of the data
revealed that there was significant variation among treat-
ments and variecvies in rooted cuctings and rooted tubers,
No sagnifacant difference was noticed among treatments,
varieties, exposures and interaction in the case of fresh

cuttings.

The vaine length in Vi control ranged from 29,99 cm

in fresh cuttings to 49.00 cm in rooted tubers. In V2



control the mean values ranged from 16.91 to 35,40 cm in
fresh cuttaings and rooted tuberg respectively. The vine
length in V3 control differed from 13.87 cm ain fresh cuttings

to 41.85 cm in rooted tubers.

In fresh cuttaings the mean values in Vi ranged from

12.40 cm in 2500 r to 29.99 c¢m an control. In V, thé range

2

was from 16.55 cm in 2500 r to 19,91 cm in 1000 r. In V3
it ranged from 13.87 to 17.82 cm in control and 1500 r res-

pectively.

In the case of rooted cuttings the walues in Vi ranged
from 31.25 cm an 500 r to 47.00 cm in control. In Vé thas
ranged from 18.85 to 29.65 cm in 2000 and 1500 r respectively.
in Vé the range was from 12.45 em an 2000 r to 19.25 cm in

1000 r.

In rooted tubers vine length in Vl ranged from
45,50 cm in 1000 r to 49.00 cm an control. In V2 the mean
values ranged from 30.13 to 36.85 cm in 2500 and 1000 r res-
pectively while in v3 the range was from 41.45 cm in 1500 ¢

to 47.75 cm an 2000 r.

Among the treated population vine length of Vi showed
the lowest value (12.40 cm) in 2500 r of fresh cuttings and
the haghest value (47.00 cm) in 1500 r of rooted tubers., 1In

Vé the minimum value (16,55 cm) was seen in 2500 r of fresh
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Table 16.2. Length of vine on the 45th day of planting (cm)

Varietaies

Treatments

Modes of treatment

Fresh Rooted Rooted
cuttangs cuttings tubers
Vi Control 29,99 47.00 49.00
500 r 17.58 31.25 46.25
1000 r 14.09 40.00 45,50
1500 r 19.00 42.50 47.00
2000 r 22.50 37.00 46,00
2500 r 12.40 32,00 45.90
Vé Control 16.91 25.25 35.40
500 ¢ 19.35 27.00 35.05
1000 r 19.91 22.90 36.85
1500 r 19.29 29.65 34.50
2000 r 17.85 18.65 31.50
2500 r 16.55 20,50 30.13
Vé Control 13.87 17.20 41.85
500 r 16.30 15.50 41.95
1000 r 16.92 19.25 42,35
1500 r 17.82 12,95 41.45
2000 r 14.53 12.45 47.75
2500 r 17.34 16.95 42.25
F value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments  1.382 5.487° 10.308°  9.844 13.356  5.438
Varieties  1.420  39.045° 77.218%  4.019  5.453 2.219
Exposures 0.735 1.278 0.797 5.684 7.711 3.140
Inter- 1.698 0.880 1.682 9,844 13.356 5.438
action

** Significant at 1% level
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cuttings and the maximum (36.85 am) in 1000 r of rooted
tubers. 1In Vé the range was from 12.45 to 47.75 cm in 2000 r

of rooted cuttings and 2000 r of rooted tubers respectively.
6.3. Length of vine on cthe 60th day of planting

The effect of gamma rays on vine length at 60 days
after planting in three sweec potato varieties 15 presented
an Table 16.3. Statistical analysis of the data showed
significant variation among treatments and varieties in all
the three modes of treatment. No significant difference was

noticed among exposures and interaction.

The vine length in Vi control ranged from 74,00 cm

in rooted tubers to 86.00 ¢m in rooted cuttings. In v, con-
trol the mean values ranged from 26,50 c¢m in fresh cuttings

to 53.50 cm in rooted tubers. In Vé control the range was

from 31.50 cm in rooted cuttings to 60.00 cm in rooted tubers.

In fresh cuttings wvine length of vi ranged from

72.50 cm in 2500 r to 85.50 cm an control., In V., 2t ranged

2
from 26.50 cm (control and 2500 r) to 29.00 cm (500 r). 1In

V3

500 r.

the range was from 30.50 cm in 2000 r to 36.50 cm in

In rooted cuttings the mean values ranged from

70.50 cm to 86.00 cm an 2500 r and control respectavely. In
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Va

1500 r. In Vj 1t differed from 24.00 to 31.50 cm in 2000 r

and conirol respectively.

the range was from 26.50 cm in 2000 r to 37.00 cm in

In rooted tubers the vine length in V., ranged from

1
€7.00 cm un 2500 r to 74,00 cm in control. Tn V2 it ranged
from 42.00 cn in 2500 r to 53.50 @r an control whilc ir vs

the range was {rom 60.00 cm (2500 r and control)} to 64,00 cm

{500 r).

In gamme. ray exposad population of Vi the vaine length

ranged from 67.00 < in 2500 r of rooted tubers o 79.50 cm

-

in 1500 r of rooted cutitings. In V2 the values were minimun
(26.50 cm) 1n 2000 r of roocved cuttings and 2500 r of fresh
cutiings and maxamum (51,50 om) an 1000 r of roored tubers.,
Ir Vé the range was from 24,00 to 64,00 cm in 2000 r of

rooted curcings and 500 r of rooted tubers respectively,
6.4. Lengih of vine on the 75th day of planting

The effect of gamma rays on vine longth ac 75 days
after plantaing in three sweet potato varietlics is presented
in Taple 16,4, Statastarcal analysis of the data showed
significant variation among ilreatments and varicties in all

the three modes of treatment. No significant difference was

noticed among &Xposures.



135

Table 16.3. Length of vine on the 60th day of planting (cm)

Varaieties Treatments

Modes of treatment

Fresh Rooted Rooted
cutiings cuttangs tubers
Vi Control 85,50 86.00 74.00
500 r 79.00 71.00 71.00
1000 r 75.00 77.50 69.00
1500 r 75.50 79.50 70.00
2000 r 76.50 76.00 71.00
2500 r 72.50 70.50 67.00
Vé Control 26,50 33.50 53,50
500 r 29.00 35.50 48.00
1000 r 28.50 30.50 51.50
1500 r 28.00 37.00 46,50
2000 ¢ 27.50 26.50 45.50
2500 26.50 28.00 42,00
Vé Control 34.00 31.50 60.00
500 r 36.50 28,50 64,00
1000 r 36.00 31.00 62.00
1500 r 32.50 25.50 62.00
2000 r 30.50 24.00 63.50
2500 r 32.00 24.50 60.00
F _value - CD value
Fresh Rooted Rooted Fresh Rooted  Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments  27.707  26.545°  8.068  13.013 13.526 10.441
Varieties 231.875° 217.931° 63.338" 5.312  5.522  4.262
Exposures 0.606 1.769 1.060 7.513 7.809 6.028
Inter=- 0.423 0.664 0.518 13.013 13.526 10.441
action

** Saignificant at 1% level
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The vine length in Vi control ranged from 153.50 cm

in fresh cuttings to 220.00 cm in rooted tubers. 1In Vé con-

trol it ranged from 45,00 cm in fresh cuttings to 76.50 am

in rooted tubers while an vs control i1t was from 71.50 to

104.00 cm in rooted cuttings and rooted tubers respectively.

In fresh cuttings the mean values in V1 ranged from

127.50 e¢m an 1000 r to 153.50 cm in control. In V, the range

2

was from 42,50 ¢m an 2500 r to 48.00 ¢m in 500 r. In Vé it

ranged from 65.00 to 78,50 cm in 1500 r and control respec-

tively.

In rooted cuttings vine length an Vi ranged from

140.00 cm 1n 500 r to 180.00 em in 2500 r. 1In \Z) it ranged

from 49,00 to 58.50 cm in 1000 and 1500 r respectively. The
mean values in Vj ranged from 60.50 cm in 2500 r to 72.50 cm

in 1000 r.

In rooted tubers the mean values in Vi ranged from

200.00 cm (2500 and 1000 x) to 220.00 cm (control). 1In V2

it ranged from 56.50 cm in 2500 r to 76.50 cm in control,

In vs the range was from 90.50 cm in 1500 r to 104,00 cm in

control.,

In the treated population the vine length of V1 ranged

from 127.50 cm an 1000 r of fresh cuttings to 217.50 cm in

1500 r of rooted tubers. In V, these values were (42.50 cm)

2
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Table 16.4. Length of vane on the 75th day of planting (cm)

Modes of treatment

Varieties Treatments Fresh Rooted Rooted

cuttings cuttings tubers

Vi Control 153.50 157.50 220.00

500 r 143.00 140,00 209,00

1000 r 127.50 154.00 200.00

1500 r 140.50 162,50 217.50

2000 r 151.50 172.50 209.00

2500 r 135.00 180.00 200,00

VQ Control 45.00 51.50 76.50

500 r 48,00 55.50 67.50

1000 r 47,50 49,00 67.50

1500 r 45,50 58,50 62.50

2000 r 44,50 52.00 58,00

2500 r 42.50 56,00 56.50

Vé Control 78.50 71.50 104.00

500 ¢ 71.00 67.50 95.00

1000 ¢ 69,00 72.50 93.00

1500 ¢ 65.00 66,50 90.50

2000 r 68,00 64.00 23.00

2500 r 66,00 60.50 93.50

F value CD value
Fresh Rooted Rooted Fresh Rooted  Rooted
cuttings cuttangs tubers cuttings cuttings tubers
Treatments 17.247  18.096 42.097° 30.576 34.961  29.615
Varieties 143.628° 149.588" 354,07%° 12.483  14.273  12.090
Exposures 0.547 0.334 1,025 17.653 20.185 17.098
Inter- 0.320 0.679 0.237 30.576 34,961 29,615

action

** gignificant at 1% level
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an 2500 r of fresh cuitings and (67.50 cm) in 500 and 1000 r
of rootved tubers. Vé showad the lowesc value (60.50 cn) xn
2500 r of rooted cuitaings and ithe highest valuc (95.00 cm)

in 500 r of rooted tubers.
6,5, Length of vine on the 90th day of planting

The influence of gamma rays on the length of vine at
30 days after planting in three sweet potato varieties 1is
depicted in Table 16.5. Statisctical analysis of the data
showed significant difference among treatments and varieties

in all the three modes of treatment.

Vine length in Vi control ranged from 195.00 cm in

fresh cuttings to 260,00 cm in rooted tubers. In Vé control
the range was from 72.50 to 93.50 cm in rooted cuttings and

rooted tubers respectively. In V3 mean values ranged from

91.50 an in fresh cuttings ©o 122.00 cm in rooted tubers.

In fresh cuttings the mean values in Vi ranged f£rom

155.00 cm an 2500 r to 196.00 cm in 500 r. In V2 1t ranged

from 66.50 to 82,50 cm in 2500 and 2000 r respectively., In

V3

2500 r.

the range was from 85.00 cm in 1500 r to 94.50 cm 1n

Tn rooted cuttings vane length in Vi ranged from

182,00 am an 500 r to 242,50 cm ain 2500 r. In V, 1t ranged

2
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from 66.00 cm 1n 1000 and 1500 r to 91.00 om in 500 r. In

V. the values differed from 85.00 c¢m in 2500 r to 105.00 cm

3
in 1000 r.

In rooted tubers the vine length in Vi ranged from
221.00 cm an 2500 r to 260.00 cm in control. In Vé the range
was from 74,50 cm an 2500 r to 93,50 cm in ¢ontrol, In Va
the values ranged from 99,00 to 122.00 ¢m in 2500 r and cone-

trol respectively.

In gamma ray exposed population the vine length of
Vi ranged from 155,00 cm in 2500 r of fresh cuttings to

245,00 em in 500 r of rooted tubers, 1In V2 the range was

£rom 66.00 cm (1000 and 1500 r of rooted cuttings) to 91.00 cm
(500 r of rooted cuttings). In V3 the mean values differed
from 85.00 cm (2500 r of rooted cuttings and 1500 r of fresh

cuttings) to 114.50 cm (500 r of rooted tubers).
6.6. Length of vaine on the 105th day of planting

Data regarding the effect of gamma rays on length of
vaine at 105 days after planting in three sweet potato varie-
ties is prasented in Table 16.6. Statastical analysig of the
data showed significant variation among treatments and varie-
ties in all the three modes of treatment. No saignificant

daifference was noticed among exposures.
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vine on the 90th day of plantang (cm)

Varieties Treatments

Modes of treatment

Fresh Rooted Rooted
cuttings cuttings tubers
Vl Control 195.C0 205.00 260.00
500 r 196.00 182,00 245.00
1000 = 185.00 218.00 240.50
1500 r 183.00 216.50 244.00
2000 195.00 236.00 242.50
2500 r 155.00 242,50 221.00
V2 Control 30.50 72.50 93,50
500 ¢ 76.00 91.00 83,50
1000 r 78.00 66,00 87.50
1500 r 77.50 66.00 80.50
2000 r 82.50 75.00 77.50
2500 r 66.50 71.00 74.50
vé Control 91.50 100.00 122.00
500 r 89.00 96.50 114.50
1000 r 87.50 105,00 107.00
1500 ¢ 85,00 91,00 103.00
2000 r 90.50 94,00 107.00
2500 r 94,50 85.00 99.00
F value CD value
Fresh Rooted Rooted Fresh Rooted  Rooted

cuttings

cuttings tubers

cuttangs cuctaings cubers

Treatmencs 14.495*
d %
Varieties 119.134

Exposucres 0.722
Inter=- 0.457
acuion

>3 X3
31.618 58.549

257,729 490.022
0.494 2.574
1.958 0.235

39.509
16.129
22.811
39.509

35.112
14,334
20.272
35.112

28.230
11.525
16.299

28.230

*% Saignificant ac 1% level
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The length of vane an Vi control ranged from 223.00 cm

in fresh cuttings to 293,00 cm in rooted tubers. The mean
values in VQ control ranged from 84.50 cm in rooved cuttings

to 106.50 ¢m in rooted tubers. In Vé control the range was

from 112.50 to 132.50 cm in fresh cuttings and rooted tubers

respectively.

In the case of fresh cuttings the mean values in Vi
ranged from 176.50 c¢m an 2500 r to 239.00 em in 2000 r. In

V2 the range was from 88,50 to 101.50 em in 2500 and 1000 r

respectively., The vine length in Vé ranged from 101.50 cm

an 1500 r to 112.50 cm in control,

In rooted cuttaings the mean values in Vi ranged from

201.50 cm in 500 r to 270.00 em in 2500 r. In VQ the range

was from 76,50 to 107.00 cm in 1000 and 500 r respectively.

In V3 it differed from 97.00 cm in 2500 r to 120.00 cm in

1000 r.

In rooted tubers vine length in Vi ranged from

251.50 cm an 2500 r to 293.00 cm in control. In V2 the mean

values daffered from 90,00 to 107.00 c¢m in 2500 and 1000 r

respectavely. In Vé the range was from 112.00 cm in 2500 r

to 132.50 cm in control.

among the treated population the vine length of Vi

showed the lowest value (176.50 cm) an 2500 r of fresh
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Table 16.6. Length of vine on the 105th day of planting (cm)
Varieties Treatments Fresh ModegogiegreatmeSEOted
cuttings cuttings tubers
Vi Control 223.00 230.50 293.00
500 r 238.00 201.50 283.00
1000 r 222.50 245.50 267.50
1500 r 208,50 247.00 281.00
2000 r 239.00 263.00 274.00
2500 r 176.50 270.00 251,50
vg Control 99,00 84.50 106.50
500 r 99,00 107.00 106.50
1000 r 101.50 76,50 107.00
1500 r 95,00 79.00 97.50
2000 x 93.50 91.00 93.00
2500 r 88.50 92.50 90.00
Vé Control 112.50 115.00 132.50
500 r 111.00 118,00 123.00
1000 r 109.00 120.00 120.50
1500 r i01.50 108.00 124.00
2000 r 107.50 116,50 117.00
2500 r 111.00 97.00 112.00
F value - CD value
Fresh Rooted Rootead Fresh Rooted  Rooted
cuttings cuttaings tubers cuttings cuttings tubers
Treatments 15.343°  24.194°  45.809°  43.991  43.391  35.593
Verieties 123.764 196,154 383.860"  17.959 17.714  14.531
Exposures 1.136 0.488 1.668 25.398 25.051 20,549
Inter- 0,762 1.654 0.264 43,991 43,391 35.593
action

#% Significant at 1% level
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cuttings and the highest wvalue (283.00 cm) in 500 r of roored
tubers. In V2 these values were 76.50 cm 1n 1000 r of rooted
cuttangs and 107.00 cm 1n 1000 r of rooted tubers and 500 r

of rooted cuttings respectively. In Vé the length was minimum
(97.00 cm) an 2500 r of rooted cuttings and maximum (124,00 cm)

in 1500 r of rooted tubers.
6.7. Length of vine at harvest

The influence of gamma rays on lengch of vine at har-
vest 1s depacted in Table 16.7. Statistical analysis of the
data showed significant wvariation among treatments and varie-

ties in all the three modes of treatment.

The mean vine length in Vi control ranged from

236,00 cm in fresh cuttings to 312.00 cm in rooted cubers.

In V, control the range was from 92.75 cm in rooted cuttangs

2

to 114,00 cm in rooted tubers. In Vj control the mean values

ranged from 122,00 to 139.50 cm in fresh cuttings and rooted

tubers respectively.

In fresh cuttings vine lengih in Vi ranged from

186.50 cm an 2500 r to 261.50 cm in 2000 r. 1In V2 the values

ranged from 100.00 cm ain 2500 r to 111.00 cm in 1000 r. In

Vé the range was from 110.50 to 124,00 cm an 1500 and 500 r

respectively.
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In the case of rooted cuirtings the mean values in V&
ranged from 219.00 cm xzn 500 r to 291.00 cm in 2500 r. In
V2 the range was from 83,50 to 116.00 cm in 1000 and 500 r
respectively. 1In V3 1t ranged from 113,00 cm in 2500 r to

135.00 cm in 1000 r,

In rooted tubers the vine length ain Vi ranged from

264,00 cm ain 2500 r 1o 312.00 em in control, In V., the range

2
was from 96,50 to 118.00 cm an 2500 and 500 r respectively.
In V3 1t ranged from 120.00 cm in 2500 r to 139.50 cm i~

control,

Among the created populatiorn the vine length of Vi
showed the lowest value (186.50 cm) an 2500 r of fresh
cuttings and the highest value (308.00 cm) in S00 ¢ of rooted
tubers. In V., these values were 83.50 ¢m in 1000 r of rooted

2
cuttings and 118,00 cm in 500 r of rooted tubers., In V3 vine
length was minimum (110,50 em) in 1500 r of fresh cuctings
and mazamum (135,00 cm) in 1000 1 of rooted cuttings and

1500 r of rooted tubers.
7. Number of branches per wvans

The effecy of gamma rays on the number of brarches
per vine in three sweeir potaco vaclieties .s presented in
Table 17. Statastaical analysis of the data showed signifi-

cant varaiation among varieties in the case of rooted cu.tings.
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Length of vine at harvest (cm)
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Varaeties Treatments

Modes of treatnent

Fresh Rooted Rooted
cuttings cuttings tubecs
vy Control 2386.00 247.00 312.00
500 r 254.50 218.00 308.00
1000 r 248,25 270.00 284.50
1500 228.50 284.50 296.50
2000 r 261.50 285,00 291.50
2500 r 186,50 291.00 264.00
V2 Control 107.50 92.75 114.00
500 r 110.85 116.00 118.00
1000 r 111.00 83.50 112,00
1500 r 108,20 89.50 105.00
2000 r 100,50 99.00 101.00
2500 r 100.00 103.00 26,50
vy Control 122.00 127.00 139.50
500 r 124.00 133.00 128.50
1000 r 118.00 135.00 127.50
1500 r 110.50 120.00 135.00
2000 r 116.50 128,00 122.50
2500 r 122.50 113.00 120.00
— F value — CD wvalue
Fresh Rooted Rooted Fresh Rooted  Rooted
cuttings cuttings tubers cuttaings cuttings tubers
freatments 16.394°  20.795°  43.17%  45.615 50.885  38.968
Varieties 131.016 168.290 360.741°  18.622 20.774  15.909
Exposures 1.224 0.416 1.806 26.336 29,379 22.498
Inter- 1.055 1.481 0.348 45.615 50.885 38.968
action
%% Sagnaficant at 1% level



No significant variation was seen among treatments, exposures

and interaction in all the three modes of treatment.

The mean values in Vi control ranged from 2,58 in

rooted cuttings to 2.74 in fresh cuttings. In Vé the range
was from 2.22 in rooted cuttaings to 3,11 in fresh cuttings.

In V, control the values ranged from 2,51 (rooted cuttings)

3
to 2.78 (fresh cuttings and rooted tubers).

In fresh cutiings the mean number of branches in Vi

ranged from 2.64 in 2500 r to 2.99 in 500 r. 1In V2 the

range was from 2.4l to 3.19 ain 2500 and 1000 r respectively.

In VvV, the mean values ranged from 2.58 in 1500 r to 2.92 an

3
500 r.

In the case of rooled cuttings the mean values ain
v1 ranged from 2,53 in 500 r to 2.75 an 1500 r. In Vé the
range was from 2,20 to 2.91 in 1000 and 500 r respectively.
The mean values in V3 ranged from 2.03 in 1500 r to 2.58 in

500 r.

In rooted tubers the values in Vi ranged from 2.63
to 2.87 1n control and 1000 r respectavely. In Vé the range
was from 2,60 {(control and 1000 r) to 2.71 (500 r). In vy

it ranged from 2.74 in 500 r to 2.81 in 2500 r.

In gamma ray exposed population of v, the mean branch

number ranged from 2.53 in 500 r of rooted cuttings to 2,99
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Table 17. Number of branches pesr vaine
Varietaes Treatments Tresh Modgioigdtreatmiggted
cuttings cuttings tubers
V1 Centrol 2.74 2.58 2.63
500 r 2.99 2.53 2.66
1000 r 2.76 2.65 2,87
1300 r 2.93 2.75 2.71
2000 r 2.88 2.59 2.79
2500 r 2.64 2.69 2.7C
vy Coatrol 3.11 2.22 2.60
500 r 3.12 2.91 2,71
1000 r 3.19 2.20 2.60
1500 r 3.15 2.63 2.61
2000 r 2.73 2.59 2.68
2500 r 2.41 2.49 2.61
Vs Control 2.78 2.51 2.78
500 r 2.92 2.58 2.74
100G » 2.75 2.40 2.79
1500 « 2.58 2.03 2.75
2000 r 2.71 2.22 2.80
2500 © 2.67 2.16 2.81
F wvalue CD wvalue
Fresh Rooted rooted 'regh Rooted Rooted
cutcings cuttings tubers cuttings cuttings tubers
Treatnents 1.226 1.582 0.274 3.278 2.686 2.603
Varietizs  2.088 4.154°  1.209 1.338  1.097  1.065
Exposures 1.641 0.873 0.146 1.892 1.551 1.507
Inter- 0.846 1.422 0.152 3.278 2.686 2.609
actaon
* Saignificant at 5% level
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in 500 . of fresp cuttings. Io v2 the range was fcom 2,20
to 3.19 1n 1000 r of rooted cuttaings and 1000 r of frech

cuttings resgpectuvely. The mean values in V., ranged frow

3
2,03 in 1500 r of rooted cuctings to 2.92 in 500 r of frash

cuttings.
8. Fregh weight of vine

Deta regarding the effect of gamma rays on froesh
weight of vane ain chree sweet potato variecies 1s presented
in Taple 18 and Fig., 22. Statigtical analysis of the data
showad gigrificant variation among treatments and varieties
in fresh cuctings and rooted CQuitings. But in rcoted tuhars

sigrificaat difference was noticec among variecies only.

The mean values in Vi contrcl ranged from 442,00 g

in rooled tubers to 855.50 g 1a [resh cuttings. In V2 COon=~
trol the range was Jrom 329.00 Lo 825,50 g in rcoted cutcte-

angs and fresh cuttings respectively. The fresn weight in

Vs conerol ranged from 412.50 g ain rooted cuttings to

607.50 g .n fresh cuttangs.

In fresh cuttings the values ain Vi rangeld from

833.00 g wn 2500 r to 1485.00 g in 500 r. In V2 1t ranged

from 540,00 to 966.00 ¢g in 2500 and 1500 r respeciavely. In

V, the range was from 545,50 g aa 1500 r to 657.50 g In

3
1000 r.



In rooted cutrings the mean values an Vi ranged Efrom

538,50 g in control to 658,00 g in 1300 r. In Vé il rergec

from 282.50 to 608.50 g ain 1000 and 500 r respectaively. In
V3 this range was from 256,50 g in 1500 r to 412,50 g 17

control.,

In rooted tubecrs the fresh weight ol Vi

394.00 g in 1500 r to 442,00 g in control, 1In Vé the 1ange

was from 347.00 g in 2500 r to 462,50 g in 500 r., The fresh

ranged from

weight ain Vé ranged from 371.50 to 433.00 g in 500 r and

control regpectively.

In gamma cay exposed population of Vi the fresh weight
ranged from 394.00 g in 1500 r cf rocted tubers to 1485.00 g
in 500 r of fresh cuttings. In Vé the mean wvalues ranged
from 282.50 rvo 966.00 g in 1000 r of rooted cultings and
1500 r of fresh cuttings rcspectively. In Vé the range was
from 256.50 g 1n 1500 r of rooted cuttings to 657.50 g in

1000 r of f£resh cuttings.
9. Number of tubers per vine

The influence of gamma rays on ihe number of {ubers
per vane in cthree gweet potato varieties is presented ip
Table 19, Statastical esnalysis of vme data showed signifi-
cant difference among treatments, varie.les and exposures

an rooted tubers. Rooted cuttings gave signif{icant veriavaon
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Table 18. Fresh weight of vine (g)

Modes of t.oeawment

Vacretieg Treatments

Fresh Rooted Rooled
cutiings cutliings Lubers

v, Control 855.50 539.50 442.00

B 500 r 1485.00 572.00 432,17

1000 1158.50 565,50 412.17

1500 r 1149.00 658.00 394,00

2000 r 1222.00 574,50 415,33

2500 r £33.00 €04,00 400.67

Vs Control 625.50 329.00 401,50

500 ¢ 755.00 608.50 462.50

i10VL 911.00 282.50 393.50

1500 965.00 382.00 367.50

2000 © 633,50 477.50 395,50

2500 r 540.03 40C.00 347.00

Vs Contrel €07.50 412.50 433,00

500 = €602.00 357.00 371,50

1000 r 657,50 379.00 385,50

1500 r 545,50 256.50 385.00

2000 r 575.50 296,50 378.50

2500 r €34.00 285.50 405.00

r_valu= Ch velue
Fresh Rooted Rooted Fresn Rooted Rooted
cuttangs cutiings tubers cuttings cuttingse cubers
Treawmencs 3,453 2,732 0.841  437.528 238.329 134.511%
Varieties 19.x36k 15.83§* 4.153" 178.620 97.297 54,915
Exposures 1.510 0,615 0.494 252.607 137.599 77.662
Inter= 1.289 1.169 0.333 437.528 238.329 134.014

accion

* Saignificant at 5% level
*% Saignaficant at 1% level
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among exposures only, In the case of fresh cuttings no

significant difference was noticed.

The mean values in Vi control ranged from 0.25 in

rooted tubers to 1.50 ain rooted cuttings. In v, control

the range was from 0.38 in rooted tubers to 1.00 in fresh

cuctings and rooted curtingg. In V3 control tuber numbes

rangad from 0.25 in rooted tubers to 1.7% in fresh cuttings.

In fresh cutiings the mean values in Vl ranged from

1.10 in control to 1.75 an 2500 r. In VQ the range was from

1.00 to 2.00 ain control and 1500 r respectively, The values

in Vé T

and 2500 r).

anged fcom 1.43 (1500 r) to 1.75 (control, 500, 2000

In rootad cuttings tuber number in Vi ranged from

1.50 {(control, 1000 and 1500 r) +o 1.98 (2500 r). 1In V2 it

ranged from 1,00 in control to 1,88 in 2500 r. 1In V3 the

range was from 1438 to 2.38 in control and 2500 r respec-

tively.

In rooted tubers the mean values in Vi ranged from

0.25 in control to 1.88 an 2500 r, 1In V2 1t ranged Zrom
0.38 to 1.25 1n control and 2500 r respectively while in V3
the range was from 0.25 i1n conlrol to 1.50 in 2000 and

2500 r.



Table 19. Numbar of tubers per vine

Modes of treatment

Varieties Treatments Fresh Rooted Rooted
cuttaings cuttings tukers
Vi Control 1,10 1.50 0.25
500 r 1.38 1.75 0.76
1000 r 1.45 1.50 1.38
1500 r 1.53 1.50 1.38
2000 r 1.65 1.75 1.68
2500 r 1.75 1.98 i.88
v, Control 1.00 1.00 0.38
500 1.13 1.63 0.88
1000 1.59 1.63 1.00
1500 r 2.00 1.50 1.00
2000 r 1.50 1.63 1.00
2500 » 1.63 1.88 1.25
V3 Control 1.75 1.38 0.25
500 © 1.75 1.63 0.50
1000 r 1.68 1.63 1.25
1500 r 1.43 1.63 1.25
2000 r 1.75 1.88 1.50
2500 r 1.75 2.38 1.50
F value CD value
Presh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuctings cuttings tubers
Treatments  1.348 1.836 6.509°  0.677  0.594  0.565
Varieties  1.707 1.701 3.821°  0.276  0.242  0.231
Exposures  1.528 3.028  18.381°  0.390  0.343  0.326
Inter= 1.186 0.817 1.112 0.677 0.594 0.565
action

* Sagnificant at 5% level
*% Saignificant at 1% level



Among the treated population, the tuber number of
V, showed the lowsst value (0.76) in 500 r of rooted tubers
and the highest value (1.98) an 2500 r of rooted cuttings.
In v2 these values were 0,88 in 500 r of rooted tubers and

2.00 in 1500 r of f£resh cuttings respectively. 1In vy tuber

number was minamum (0.50) in 500 r of rooted tubers and maxi-

mum (2.38) an 2500 r of rooted cuttings.
10. weight of tuber

The effect of gamma rays on weight of tuber in three
sweet potato varieties is depacted in Table 20. Statastical
analysis of the data showed significant variation among

varieties in fresh cuttings and rooted tubers.

The mean weight of tuber in Vi control ranged from

58.00 g in rooted tuber to 185.50 g in fresh cuttings. In

V, control the mean values ranged from 27.50 g in fresh

2

cuttangs to 90.00 g in rooted cuttings. In V3 control the

range was from 75.00 g in fresh cuttings to 80.50 g an rooted

cuttings.

In the case of fresh cuttings the mean values in Vi

ranged from 77.00 g in 500 r to 185.50 g in control and
2500 r. In VQ the range was from 27.50 to 145.00 g in con-
trol and 500 r respectavely., In V3 1t ranged from 66.00 g

in 2000 r to 115.00 g in 2500 r.
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In rooted cuttings the mean tuber weight in Vi ranged

from 82.00 g in 500 r to 154.00 g an 2500 r. In Vé the mean
values ranged from 73.50 to 115.00 g ain 1500 and 2500 r res-
pectively. The tuber weight an Vé was 75.00 g in 1500 < and

100.00 g xn 2500 r.

In rooted tubers the mean values in v& ranged from

58.00 to 75.00 ¢ in control and 1500 r respectively. In V2
the range was from 77.50 g in 1500 r to 105.00 g in 500 r.
In V3 the values ranged from 77.50 g in control to 127.50 g

in 2000 r.

In gamma ray exposed population of Vi the mean tuber
weight ranged from 61.50 g an 500 r of rooted tubers to
185.50 g an 2500 r of fresh cuttings. In Vé the range was
from 68.50 to 145.00 g in 2000 r of fresh cuttings and 500 r
of fresh cuttings respectavely. In Vj the mean values ranged
from 66.00 g in 2000 r of fresh cuttings to 127.50 g in

2000 r of rooted tubers.
11. Length of tuber

The effect of gamma rays on mean length of tuber in
three sweet potato varieties is depicted in Table 21. Stati-
stical analysis of the data showed significant variation
among treatments in fresh cuttings and rooted tubers. Signie-

ficant dafference was noticed among varieties an all the
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Table 20. Weight of tuber {(g)

Varieties Treatments Frosn MOdegogfegrea§Q9ggoted

cuttings cuttings tubers

Vi Control 185.50 96.50 58.00

500 r 77.00 82.00 61.50

1000 r 127.50 87.50 72.50

1500 r 147.50 125.00 75.00

2000 r 135.00 110.00 72.50

2500 r 185.50 154.00 72.50

v, Control 27.50 90.00 80,00

500 r 145,00 104.00 105,00

1000 r 71.00 74.50 97.50

1500 r 77.50 73.50 77.50

2000 r 68,50 94.00 95.00

2500 r 97.50 115.00 92.50

vy Control 75.00 80.50 77.50

500 r 77.50 90.00 107.50

1000 r 80.00 7750 95.00

1500 r 69,50 75.00 107.50

2000 x €66.00 86,00 127.50

2500 r 115.00 100.00 115,50

F value CD value
Fresh Rooted Rooted Fresh Rooted  Rooted
cuttangs cuttings tubers cuttings cuttings tubers
Treatments  0.991 1.397 0.746 131,702 52.204 66,777
Varieties 3.968* 3.076 4.049" 53.767 21.312 27.262
Expogures 0.878 2.109 0.492 76.038 30.140 38.554
Inter= 0.702 0.705 0.212 131.702 52.204 66.777

actaon

* Signaficant at 5% level



three modes of treatment.

The mean tuber length in Vi control ranged from

18.75 cm in rooted tubers to 19,70 cm in fresh cuttings. The

mean wvalues in Vé control ranged from 14,25 to 15.25 cm ain

rooted tubers and fresh cuctings respectively. In Vé the

range was from 14.55 cm in rooted cuttings to 18.50 cm in

fresh cuttings.

In fresh cuttings the mean values in Vi ranged from

19.70 cm in control to 21.30 cm in 1000 r. 1In V, the range

2
was from 15.25 to 18.00 cm in control and 2500 r respectively.

The tuber length in v3 ranged from 16.75 cm in 1000 r to

19.35 em in 2000 r,

In the case of rooted cuttings the mean values in Vi

ranged from 19.10 cm in ¢ontrol to 23,50 cm in 1500 r, In
v, the range was from 14.65 cm (control) to 17.75 cm (2000
and 2500 r), In Vi
trol and 2000 r respectively.

it ranged from 14.55 to 17.60 cm in con-

In rooted tubers length in Vi ranged from 18.75 om in

control to 20.90 cm in 2000 r. In VQ the mean values ranged
from 14.25 to 17.00 cm in control and 2500 r respectively.
In Vé the range was from 16.00 cm in control to 18.55 cm in

2500 r.



Table 21.
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Length of tuber (om)

Varaietaes Treatments

Modes of treatment

Fresh Rooted Rooted
cuttangs cuttings tubers
vy Conurol 19.70 19.10 18.75
500 r 20.90 19.60 19.35
1000 ¢ 21.30 19.25 19.65
1500 r 21.20 23.50 20.60
2000 r 20.25 21.85 20.90
2500 r 21.05 20.60 20.75
v, Control 15.25 14.65 14.25
500 r 16.10 17.00 14.95
1000 r 16.40 16.95 15.40
1500 r 15,95 17.50 15.00
2000 r 17.75 17.75 16,75
2500 r 18.00 17.75 17.00
Vé Control i8.50 14,55 16.00
500 r 17.85 14.90 16.90
1000 r 16.75 16.65 17.30
1500 r 18,35 15.45 17.85
2000 r 19.35 17.60 18.00
2500 ¢ 18,70 14.75 18.55
F value CDh value
Fresh Rooted Rooted I'resh Rooted  Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments  4.205°  2.127 4.198"  2.823  5.223  3.029
Varieties  29.365° 13,0260  28.958°  1.153  2.132  1.236
Exposures 1.031 1.031 2,444 1.630 3.015 1.749
Inter- 0.765 0,495 0.123 2.823 5.223 3.029
action

** Signaficant at 1% level



among the treated population the tuber length ofF Vi
showed the lowest value (19.25 cm) an 1000 r of cooted
cuttings and the highest value (23.50 cm) xn 1500 r or rooted

cuttangs. In V., these values were 14,95 cm in 500 r of

2
rooted tubers and 18.00 cm in 2500 r of fresh cuttings res-
pectively. 1In V, length of tuber was minimum (14.75 cm) in
2500 r of rooted cuttings and maxamum (19.35 cm) in 2000 r

oI fresh cuttings.
12. Girth of tuber

The influence of gamma rays on girth of tuber in three
sweet potato varieties 1s presented in Table 22. Statistical
analysis of the data showed sagnificant variation among
treawments and varieties in all the three modes of treatment.
Signmificant difference among exposures was noted only in

rooted tubers.,

The mean values in Vi control ranged from 10.00 cm in
fresh cuttings vo 17.00 ¢m in rooled cuttings. In VQ cortrol
the range was from 13.50 in rooted tubers to 14.00 cm an
fresh cuttings and rooted cuttings. The tuber girth in V3
control ranged from 10.00 to 12.00 cm in fresh cuttaings and

rooted cuttings respectively.

In the case of fresh cuttings the mean values in vy

ranged from 10.00 cm in control to 12.80 cm in 1500 r. 1In
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V2 the range was from 14.00 o 15.65 cm in control and 2000 r

respectively. The tuber garth in Vé ranged from 10.00 cm

in control to 11.85 cm in 500 r.

In rooted cuttings the mean values an V, rangaed {from
17.00 to 18.70 cm in control and 2000 r regpectively. In

V2 the range was from 14.00 cm (control and 2500 r) to

15.45 cm (1500 r). 1In V3 i1t ranged from 12.20 cm in con-~

trol to 14.20 cm in 1500 r.

In rooted tubers the girth of tuber in V1 ranged

from L6.50 cm (control) to 18.00 cm (1000, 1500 and 2000 r).

In V, the values rangsd from 13.50 to 16.60 cm in conirol

2

and 2000 r respectively. 1In V3 the range was fcrom 11.75 cm

in control to 14.20 cm in 1500 r.

In gamma ray exposed population the tuber girth of
V, showed the lowest value (10.20 cm) in 500 r of fresh
cuttings and the highest value (18.70 cm) ain 2000 r of rooted

cuttings. In V, these values were 14.00 cm in 2500 r of

2
rooted cuttings and 16.60 cm in 2000 r of rooted rubers res=
pectively. In V3 girth of tuber was minimum (10.90 cm) in
2500 r of fresh cuttings and maximum (14.20 em) in 1500 r©

of rooted cuttings and rooted tubers.

13. Volume of tuber

Data regarding the effect of gamma rays on volume of
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Table 22. Garth of tuber (cm)
Varieties Treatments Frooh ModggoggdtreatmgggLed
cuctings cuttings tubers
XH Control 10.00 17.00 16.50
500 r 10.20 17.30 17.65
1000 1i.15 17.90 18,00
1500 r 12.80 18.592 18.00
2000 ¢ 12.00 18.70 18.00
2500 r 11.85 17.95 17.55
v2 Conirol 14.00 14.00 13.50
500 r 15.10 14.95 14.30
1000 ¢ 15.40 15.390 15.50
1500 r 15.60 15.45 16.25
2000 r 15.65 14.75 16.40
250C r 15.20 14,00 16.50
Vé Control 10.00 12.20 11.75
500 » 11.85 13.25 12.00
1000 r 11.65 13.75 13.15
1500 r 11.45 14.20 14.20
2000 r 11.00 13.65 12.55
2500 r 10.90 13.65 12.20
F value CD value
Fresh Rooted Rooted Fresh Roowed Rootea

cuctings

cuttings tubers

cuttings cnttings tubers

poros
Treacments 3.619

»
Varielles 26.43%
Exposures 1.133

Intes- 0.295
action

X X
4.832 9.473
Ak £
37.330°  69.924
1.194 2.817"
0.154 0.711

3.221
1.315
1.852
3.221

2.758
1.126
1.593
2,758

2.195
0.896
1.267
2.195

* Sugnifacant at 5% level

*% Significant at 1% level



tuber in three sweet potato varieties is depicted in Table 23,
Statastical analysis of the data showed significant varia=-

tion among varieties in all the three modes of treatment.

The volume of tuber in Vi control ranged from 57.50 cm3
in rooted tubersg to 177.50 cm3 an fresh cuttings, In V, con-

2
trol the range was from 27,50 to 82,50 cm3 in fresh cuttings

and rooted cuttings respectively. In vs control mean values
ranged from 67,50 cm3 in fresh cuttings to 77.50 cm3 in

rooted cuttings.

In fresh cuttings volume of tuber in Vi ranged from

76.50 cm3 in 500 r to 177.50 cm3 in control. In v2 it ranged
from 27.50 to 130.00 cm3 ain control and 500 r respectively.
In Vé mean values ranged from 60.00 cm3 in 2000 r to 107.50 cm3

in 2500 r.

In rooted cuttings the mean values in Vi ranged from
3 3

77.50 cm” in 500 r to 135.00 am™ in 2500 r. In VQ the range
was from 70.00 to 102,50 cm; in 1500 and 2500 r respectavely.

In V, it ranged from 72,50 cn® (1000 and 1500 r) to 92.50 am>

{2500 r).

In the case of rooted tubers, the tuber volume in Vi
ranged from 57,50 em® (control and 500 r) to 72.50 om

(2000 r). 1In V2 the mean values ranged from 71.00 cm3 in
control to 96.00 cm3 in 500 r. The mean values in V, ranged
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Table 23. Volume of tuber (cm3)

Varieties

Treatments

Modes of treatment

Fresh Rooted Rooted

cuttings cuttings tubers

Vi Control 177.50 89,00 57.50

500 r 76.50 77.50 57.50

1000 r 115.00 82,50 65.00

1500 r 135.00 114.00 70.00

2000 r 130.00 102.50 72.50

2500 r 170.00 135.00 65.00

v, Control 27.50 82.50 71.00

500 r 130.00 95.00 96,00

1000 r 67.50 74.00 92,50

1500 r 73.50 70.00 72,50

2000 r 62.50 88.00 86.50

2500 r 95.00 102.50 87.50

Vj Control 67.50 77.50 72.50

500 r 67.50 82,50 95.50

1000 r 75.00 72.50 90,00

1500 r 65,00 72.50 97.50

2000 r 60.00 78.50 110.00

2500 r 107.50 92.50 115.00

F _value - Ch value
Fresh Rooted Rooted Fresh Roocted  Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments 1.086 1.486 0.851 116.727 41,026 55.639
Varieties 4.574* 3.619* 4.542" 47.653 16.749 22.712
Exposures 0.429 2,104 0.587 67.392 23,686 32.120
Inter- 0.716 0.751 0,245 116.727 41.026 55.634

action
* Significant at 5% level
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from 72.50 to 115.00 cm3 in control and 2500 r respectively.

Among the treated population the volume of tuber in

V, ranged from 57.50 cm3 in 500 r of rooted tubers to

170,00 cm3 in 2500 r of fresh cuttings. In V, the mean

2
values ranged from 62.50 to 130.00 cm3 in 2000 of fresh

cuttings and 500 r of fresh cuttings respectively. In £
the range was from 60.00 cm3 in 2000 r of fresh cuttangs to

115.00 cm® in 2500 r of rooted tubecs.

14, Tuber yield per vine

The anfluence of gamma rays on tuber yield per vine
in three sweet potato varieties is presented in Table 24.
Statastical analysis of the data showed significant diffe-

rence among exposures in rooted cuttings and rooted tubers.

The mean tuber yield per vaine in Vi control ranged

from 37.50 g in rooted tubers to 195.50 g in fresh cuttings.

In V, control the range was from 42.50 g (fresh cuttings and

2
rooted tubers) to 105.00 g in rooted cuttings. In V3 control

the mean values ranged from 31.00 to 144.00 g in rooted tubers

and fresh cuttings respectively.

In fresh cuttings the mean tuber yield in Vi ranged

from 106.00 g in 500 r to 373.00 g in 2500 r. 1In Vé the

range was from 42.50 to 165.50 g in control and 500 r respec-

tively. The mean values in Vé ranged from 96,50 g in 1500 r
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to 194.00 g in 2500 r.

In the case of rooted cuttaings the mean values in Vi
ranged from 133.50 g in 1000 r to 262.50 g in 2500 r. The
mean values in V2 ranged from 98,50 to 212.50 g in 1500 and
2500 r respectively. In V3 the range was f£rom 108,00 g in

control to 238.50 g in 2500 r.

In rooted tubers the tuber yield in Vi ranged £rom
37.50 to 132.50 g in control and 2500 r respectively. In
vV, 1t ranged from 42,50 g in control to 114.00 g in 1000 and
2500 r. The mean values an Vé ranged from 31.00 to 189.50 g
in control and 2000 r respectavely.

In gamma ray exposed population the tuber yield of
vy showed the lowest value (42,50 g) in 500 r of rooted
tubers and the highest value (373.00 g) an 2500 r of fresh
cuttaings, In V2 these values were 55.00 g an 1500 r of fresh
cuttings and 212,50 g in 2500 r of rooted cuttings respec-
tively. In Vs tuber yield was minimum (54,00 g) in 500 r of

rooted tubers and maxamum {238.50 g) an 2500 r of rooted

cuttings.
B, sz generataion

In VM2 generation only the main yield attributing

characters were analysed in detail and the observations made
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Table 24, Tuber yield per vine (g)

Varieties Treatments == Modggoggdtreatmgggted

cuttings cuttings tubers

vy Control 195.50 154.00 37.50

500 r 106.00 141.50 42,50

1000 r 177.00 133.50 98,00

1500 r 247,00 193.00 107.00

2000 r 249.00 190.00 122,00

2500 r 373,00 262,50 132.50

v, Control 42.50 105.00 42,50

500 ¢ 165.50 171.50 94.50

1000 r 111.00 119.50 114.00

1500 r 55,00 98.50 89.00

2000 81.00 152.00 108.00

2500 r 144,50 212.50 114.00

V3 Control 144.00 108.00 31.00

500 r 140.00 147.50 54.00

1000 ¢ 134.50 127.00 111.50

1500 r 96.50 122.50 134.50

2000 r 115.50 163.00 189,50

2500 r 194.00 238.50 173.50

— F_value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments 0.856 1.943 1.689 242,979 99,064 103.166
Varieties 2.97 1.939 0.971 99.196 40.443 42.117
Exposures  0.731 4.983°  4.337"  140.284 57.194 59.563
Intere 0.496 0.434 0,509 242.979 99,064 103.166

action

* Sagnaficant at 5% level
** Significant at 1% level
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are detailed below.
1. Length of wvine at harvest

The effect of gamma rays on mean length of vine at
harvest in three sweet potato varieties 1s presented an
Table 25, Statistical analysis of the data showed signifi-
cant variation among treatments, varieties and exposures in
rooted cuttaings., But in fresh cuttings and rooted tubers
significant difference was noticed among treatments and

exposures only.

The mean vine length in Vi control ranged {rom

212,50 cm in rooted cuttangs to 222.50 ¢m in rooted tubers.
The mean values in V2 differed from 105.00 cm in rooted
tubers to 117.00 cm ain fresh cuttings and rooted cuttings.

in vs ithe mean values ain control ranged from 118.00 to

124.00 cm an rooted cuttings and rooted tubers respectively.

In the case of fresh cuttings the vane length in Vi
ranged from 155.50 c¢m ain 1000 r to 217.00 cm in control, The

mean values in Vé ranged from 107.50 to 126.00 cm an 23500 and

500 r respectavely. 1In Vé the range was from 117.50 cm an

2000 r to 139.50 c¢m in 500 r.

In rooted cuttings the mean values an Vi differed from

177.50 cm an 2500 r to 212.50 cm in control., The vine length

in v, ranged from 104.00 cm (2000 and 2500 r) to 117.00 cm
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Table 25. Length of vaine at harvest (cm)
Varieties Treatments ooy ModegogiegreatmeEEOted
cuttings cuttings tubers
Vi Control 217.00 212.50 222,50
500 r 176,50 202.50 210.00
1000 ¢ 155,50 195.00 204.00
1500 r 182.50 192.50 197.00
2000 r 180,00 182.50 180.00
2500 r 172,50 177.50 177.00
Vé Control 117.00 117.00 105.00
500 r 126.00 110.50 99.00
1000 r 125.50 109.50 99,50
1500 r 115,00 106.50 95.00
2000 r 114.50 104.00 95.00
2500 r 107.50 104.00 91.50
Vé Control 123.00 118.00 124.00
500 r 139.50 110.00 120.00
1000 r 121.00 106,00 116.00
1500 ¢ 122.50 107.50 109.00
2000 r 117.50 97.50 116,00
2500 r 119.00 96.50 113.00
- F _value _ CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttaings cuttings tubers cuttings cuttings tubers
Treatments 10.145°  24.548"  16.665°  31.204 25.809  33.783
Varieties  77.797 200.179° 134.708" 12.739  10.537 13.792
Exposures 1.346 2.914* 1.751 18,015 14.9201 19.504
Inter- 1.021 0.239 0.521 31.204 25.809 33.783
action

* gSagnificant at 5% level
** Sagnifacant at 1% level
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(control). 1In Vé 1t ranged from 96,50 to 118.00 cm in

2500 r and control respectively.

In rooted tubers the values in Vi dirffered from 177.00
to 222.50 cm in 2500 r and control respectavely. In Vé it
ranged from 91.50 cm an 2500 r to 105.00 cm ain control. In

V3 1t was 113.00 cm an 2500 £ and 124.00 cm in control.

among the treated population vine length of Vi showed
the lowest value (155.50 cm) in 1000 r of fresh cuttings and
the highest value (210.00 cm) in 500 r of rooted tubers. In
V2 these values were 91.50 cm in 2500 r of rooted tubers and
126,00 cm 1n 500 r of fresh cuttings. In V3 vane length was
minimum (96,50 cm) in 2500 r of rooted cuttings and maximum

(139.50 cm) in 500 r of fresh cuttings.
2. Number of branches per vine

The mean number of branches per vine as influenced
by gamma rays in three sweet potato varieties is depicted
in Table 26 and Fig. 23, Statistical analysis of the data
showed significant difference among treacwments, varietaies,
exposureg and interaction in rooted tubers. In fresh cutte
angs and rooted cuttings there was significant variation

only among varieties.

The mean number of branches an Vi control ranged

from 6,35 in fresh cuttings to 7.90 in rooted tubers. The
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mean values in Vé control ranged from 6.45 to 7.65 in rooted
cuttings and rooted tubers respectively. In Vé the mean
values in control ranged from 6.95 in rooted cuttings to

8.80 in rooted tubers.

In fresh cuttings branch number in Vi ranged from
5.40 in 500 r to 6.35 in control and 2500 r, In vy the
values ranged from 5.95 in 500 and 2500 r to 6.95 in con=-
trol, In Vé the rangc was from 7.30 to 7.75 in 1500 r and

control regpectively.

In the case of rooted cuttings mean values in Vi
differed from 5.90 in 2500 r to 6.43 in control. The mean

values in V, ranged from 5.95 (500 and 2500 r) to 6.45 (con-

2
trol). In V3 it ranged from 6.50 to 7.00 in 2500 and 500 r
respectively.

In rooted tubers the mean values in Vi ranged from

7.920 in control to 9.70 an 1500 r. In V2 it differed from
6.70 in 1500 r to 8.80 in 500 r. 1In Vi the range was from

6.48 ain 1000 r to 9.04 an 500 r.

Among the treated population, branch number of Vi
showed the lowest value (5.40) in 500 r of fresh cuttings
and the highest wvalue (9,70) in 1500 r of rooted tubers. In
v, these values were 5.95 (500 and 2000 r of fresh cuttings

and 500 and 2500 r of rcoted cuttings) and 8,80 (500 r of



171

Table 26, Number of branches per vine

Modes of treatment

Varieties Treatments Fresh Rooted Rooted
cuttings cuttings tubers
Vi Control 6.35 6.43 7.90
500 r 5.40 6.15 8.74
1000 © 5.65 6.10 8.84
1500 r 5.50 6.12 9,70
2000 r 5.60 6.05 8.05
2500 r 6.35 5.90 7.97
Vé Control 6.95 6.45 7.65
500 ¢ 5.95 5.95 8.80
1000 r 6,75 6.20 7.45
1500 r 6.40 6,15 6.70
2000 r 5.95 6.10 7.05
2500 r 6.80 5.95 7.25
V3 Control 7.75 6.95 8.80
500 r 7.35 7.00 9.04
1000 r 7.45 6.70 6.48
1500 r 7.30 6.70 6.75
2000 ¢ 7.45 6.60 6.58
2500 r 7.50 6.50 6.74
F value - CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttangs tubers cuttangs cuttings tubers
Treatments  3.149  1.605 4.914"  1.313  1.305  1.341
Varieties 21,593 12,075  11.858°  0.536  0.533  0.547
Exposures  1.541 0.478 5.431°  0.758  0.75¢  0.774
Inter=- 0.264 0.074 3.266* 1.313 1.305 1.341
action

* Significant at 5% level
*% Significant at 1% level



rooted tubers) respectively. In vs the branch number was
manimum {6.48) in 1000 r of rooted tubers and maximum (9.04)

in 500 x of rooted tubers.
3. Fresh weight of vine

The anfluence of gamma rays on mean fresh weight of
vine in three sweet potato varieties i1s presented in Table
27. Statistical analysis of the data showed significant

variation among treatments and varieties in rooted tubers,

The mean fresh weight of vine in vi control ranged
from 380.00 g in rooted cuttings to 600.00 g in rooted tubers,
The mean values in V2 control ranged from 245,00 g in rooted
tubers to 351.00 g in rooted cuttings. In v5 the mean values
in control population ranged from 270.00 g in rooted tubers

to 365.00 g in rooted cuttings.

In fresh cuttings the mean values in Vi ranged {rom

343.50 g an 500 r to 416.00 g in 1000 r while an Vé it ranged

from 295.00 to 360.50 g in 2000 and 2500 r respectively. 1In

V3

2000 r.

the range was from 343.00 g an 1500 r to 390,00 g in

In rooted cuttings the mean fresh weight in Vi ranged
from 312.50 g in 2500 r to 380.00 g an control. 1In Vé the
range was from 330.00 to 351.00 g in 2500 r and control res-

pectlively. The mean values in vé ranged from 315.00 g (2000
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and 2500 r) to 365.00 g (control).

In the case of rooted tubers the mean values in Vi

differed from 505.00 g in 2500 r to 600.00 g ain control. In
V, it ranged from 215.00 g (1500 and 2000 r) to 245.00 g

(control). 1In Vé it ranged from 212.50 to 270,00 g in 2500 r

and control respectively,

Among the treated population the mean fresh weight
of vy showed the lowest value (312.50 g) ain 2500 r of rooted
cuttings and the highest value (580.00 g) in 500 r of rooted

tubers, 1In V, these values were 215.00 g in 1500 and 2000 r

2
of rooted tubers and 360.50 g in 2500 r of fresh cuttings
respectavely. In V, it was minimum (212.50 g) in 2500 r of
rooted tubers and maxaimum (390.00 g) in 2000 r of fresh

cuttings.
4, Number of tubers per vine

The mean number of tubers per vine as influenced by
gamma rays 1S pregented in Table 28 and Fig., 24. Stataistaical
analysis of the data showed significant variation among treat=
ments, varieties and exposures in fresh cuttings and rooted
tubers. Rooted cuttings gave significant difference only

among the exposures,

The mean value an Vi control ranged from 1.43 in

rooted tubers to 2,10 in fresh cuttings. In V2 the mean
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Fresh welght of vine (g)

Varaieties Treatments

Modes of treatment

Fresh Rooted Rooted
cuttings cuttings tubers

Vi Control 405.00 380.00 600,00

500 r 343,50 370.00 580.00

1000 r 416.00 355,00 561.00

1500 r 382.50 350.00 523.50

2000 r 368,00 325.00 532,50

2500 r 372.00 312.50 505.00

V2 Control 303.50 351,00 245.00

500 r 340.00 340,00 230.00

1000 r 358,50 340.00 240,00

1500 r 335,50 337,00 215.00

2000 r 295,00 334.00 215.00

2500 r 360.50 330.00 225,00

v3 Control 360,00 365,00 270.00

500 r 387.50 353.00 249,00

1000 r 351.00 340,00 232.50

1500 r 343.00 332.00 222.50

2000 r 390.00 315.00 219.00

2500 r 361.00 315.00 212.50

F value CD value
Fresh Rooted Rooted Fresh Rooted  Rooted
cuttaings cuttings tubers cuttings cuttings tubers
Treatments 0.374 0.213 16.403* 152.563 122.977 115.391
Varieties 1.431 0,145 136.173* 62.283 50,205 47.108
Exposures 0.082 0.543 1.015 88,082 71.001 66,621
Inter- 0.304 0.061 0.140 152.563 122,977 115.391

action

** Significant at 1% level
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values in control population differed from 1.25 to 1.75 in

rooted cuttings and fresh cuttings respectavely. In Vé con=-

trol it ranged from 1.63 in rooted tubers to 2.00 an fresh

cuttings.

In fresh cuttings the mean tuber number in V1 ranged

from 2,10 (control) to 2.55 (1000, 1500 and 2000 r). In Vé

the mean values ranged from 1.75 in control to 2.50 an
2500 r while in V, the range was from 2.00 {control and

500 r) to 2,65 (2000 and 2500 r).

In rooted cuttings the mean values in Vi ranged from

2.05 to 2.30 1in control and 2500 r respectively. In V2 1t
ranged from 1.25 in control to 2.40 in 2500 r. The mean

values in Vé drffered from 1.90 in control to 2.40 in 2500 r.

In rooted tubers the mean tuber number in Vi ranged
from 1.43 to 1.82 in control and 1000 r respectively. In
V, the range was from 1.47 (control) to 1.64 (500 and 2000 r).

In V3 it differed from 1.63 in control to 1.79 zn 1500 r.

In gamma ray exposed population the mean tuber number
in Vi ranged from 1.67 (1500 and 2500 r) of rooted tubers)
to 2.55 (1000, 1500 and 2000 r of fresh cuttangs). In v,
the mean values ranged from 1.53 in 1500 r of rooted tubers
to 2.50 in 2500 r of fresh cuttangs. The mean values in Vj

ranged from 1.72 an 2500 r of rooted tubers toc 2.65 in 2000
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Table 28. Nunber of tubers per vine
Varistiss Treatments Fresh Mod:iog:dtreatmgggted
cuttings cuttings tubers
Vi Control 2.10 2.05 1.43
500 r 2.40 2.25 1.73
1000 r 2.55 2.10 1.82
1500 r 2.55 2.15 1,67
2000 r 2.55 2.20 1.7
2500 ¢ 2.45 2.30 1.67
v, Control 1.75 1.25 1.49
500 r 1.95 1.90 1.64
1000 r 2.00 2.00 1.62
1500 r 2.05 2.10 1.53
2000 r 2.30 2.30 1.64
2500 r 2.50 2,40 1.62
Vé Control 2.00 1.90 1.63
500 r 2.00 2.30 1.78
1000 r 2,40 2.15 1.56
1500 r 2.30 2.25 1.79
2000 r 2.65 2.35 1.77
2500 r 2.65 2.40 1.72
F _value - CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments  2.745  2.272 6.826°  0.491  0.531  0.131
Varieties 8,779  2.865  21.551°  0.200  0.217  0.054
Exposures  4.757  4.570° 12.225°  0.283  0.306  0.076
Intes= 0.532 1.003 1.183 0.491 0.531 0,131
action

* Signifacant at 5% level
** Significant at 1% level
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and 2500 r of fresh cuttings.

5. weight of tuber

The effect of gamma rays on mean weight of tuber in
theee sweet potato varieties is presented in Table 29 and
Fig. 25. Statistical analysas of the data showed signifi-
cant difference among treatmencs, varieties and exposures in
rooted tubers. Fresh cuttings gave significant variation

only among the varieties,

The mean tuber weaight in Vi control differed from

70,00 g 1n rooted tubers to 150.00 g in fresh cuttaings. 1In

V2 the mean values in control ranged from 90.00 g in fresh

cuttangs to 125.00 g an rooted cuttings. The mean values in

V3

and rooted cuttings respectively.

control ranged from 95.00 to 149.00 g in rooted tubers

In fresh cuttings the mean wvalues in V, ranged from

. 1
150.00 g an control to 167.00 g in 2500 r. In Vé it ranged
from 90.00 g in control to 140.00 g in 2500 r. In Vj the

range was from 105,00 to 145,00 g in control and 2500 r

respectively.

In the case of rooted cuttings the mean tuber weight

an Vi differed from 127.50 g in control to 165,00 g in

2500 r. In Vé it ranged from 125.00 g in control to 157.50 g

in 2000 r. The mean values in Vé ranged from 149.00 g
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{control) to 166.50 g (2500 r).

In rooted tubers the mean values in Vi ranged from

70.00 g in control to 104,00 g in 2000 r. In VQ 1t ranged

from 97.50 to 155.00 g in control and 2500 r respectively.

The mean values in Vé ranged from 95.00 g in controlkli41.00 g

in 2500 r.

Among the treated population the tuber weight of Vi

showed the lowest value (90.00 g) in 500 r of rooted tubers
and the highest value (167.00 g) in 2500 r of fresh cuttings.

In Vé these values were 99,50 g in 500 r of Eresh cuttangs

and 157.50 g in 2000 r of rooted cuttings respectively. In

V3

maximum (166.50 ¢g) in 2500 r of rooted cuttings.

1t was minamum (122.50 g) in 500 r of fresh cuttings and

6. Length of tuber

The influence of gamma rays on mean length of tuber
in three sweet potato varieties i1s depicted in Table 30.
Stataistical analysis of the data showed significant variation
among treatments and varieties in all the three modes of
treatment. Rooted tubers alone showed sagnificant difference

among the exposures.

The mean tuber length in Vi control ranged from

17.30 cm an rooted tubers to 20.25 in rooted cuttings. In
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Weight of tuber (g)

Varieties Treatments

Modeg of treatment

Fcesh Rooted Rooted

cuttings cuttings tubers

vi Control 150.00 127.50 70.00

500 154.00 142.50 90.00

1000 r 155.50 147.50 92,50

1500 » 162,50 150.00 95.00

2000 r 160,00 160,00 104.00

2500 r 167.00 165.00 97.00

V2 Control 90.00 125.00 97.50

500 r 99.50 140.00 132.50

1000 r 105.00 147.50 143,50

1500 r 125.00 152.50 140.00

2000 r 132.50 157.50 150.00

2500 r 140.00 155.00 155.00

Vg Control 105.00 149,00 95,00

500 r 122.50 157.00 125.00

1000 r 128.50 160.50 132.50

1500 r 135.00 166,00 140.00

2000 r 130.600 160.00 140.00

2500 r 145.00 166.50 141.00

F value Ch value
Fresh Rooted Rooted Fregh Rooted  Pooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments 1.165 1.091  16.929°  63.329 34,329 18.628
Varieties 6.47%* 2.369 88.24§* 25.854 14,015 7.605%
Exposures 1.099 2.409 20.755* 36,564 19,619 10.755
Intere 0.136 0.176 0.752 63.329 34.329 18.628
action

*+** Sagnificant at 1% level
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Vz it ranged from 13.05 cm ain rooted cuttings to 16.15 cm

in rooted tubers, The mean values in Vé ranged from 14.05

to 17.25 om an fresh cuttings and rooted cuttings respecti=-

vely.

In the case of fresh cuttings the mean values in Vi

ranged from 19,40 am an 2500 r to 20,20 <m an 1500 r, In
V2 the range was f£rom 15.70 to 18,30 cm in control and
1500 r respectaively. In Vé it ranged from 14.05 Ccm ain cone-

trol to 16.75 cm in 2500 r.

In rooted cuttings the mean tuber lengtbh in Vi ranged

from 20.25 cm in control to 22.00 cm in 1500 r. In Vé it

ranged from 13.05 to 15.40 cm in control and 2500 r respeC=-
tively. The mean values in V3 ranged from 17.25 cm in con-

trol to 18.65 om in 1500 r,

In rooted tubers the mean tuber length in Vi daffered

from 17.30 to 19,20 cm an contrel and 2500 r respectively,

In VQ 1t ranged from 16.1i5 cm in control to 18.00 cm in

2500 r. The mean values in Vé ranged from 17.10 ¢m in con-

trol to 18.60 c¢m in 2500 r.

In gamma ray exposed population the mean tuber length

in V1 ranged from 17.42 cm an 500 r of rooted ctubers to

22.00 cm in 1500 r of rooted cuttaings. In Vé 1t ranged from

14.15 ar an 500 ¢ of rooted cuttaings to 18,30 cm in 1500 r
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Table 30, Lengih of tuber (cn)

Modz2s of treatment

Varieties Treatments grs—s- Ty Footad

cuttings cuttings tubers

Vl Control 19.55 20.25 17.30

500 r 19.50 21.35 17.42

1000 r 20,00 21.50 17.67

1500 20.20 22.00 18.57

2000 r 19.55 21.35 18,80

2500 ¢ 19.40 21.25 19,20

V2 Control 15.70 3.05 16.15

500 17.50 14.15 16,25

1000 r 17.60 14.69 16.35

1500 © 18,30 14.75 17.45

2000 r 17.35 15.10 17.80

2500 ¢ 17.75 15.40 18.30

VB Control 14.05 17.25 17.10

500 ¢ 14,85 17.860 17.25

1000 r 16.00 18.09 17.50

1500 © 16.20 18.65% 18,40

2000 r 16.50 18.35 18,35

2500 ¢ 16.75 18.25 18.60

P value Ch value
Fresh Rooted Rooted Fresh Rooted Rooe>d
cuttings cuttings tupers cuttaings cuttings tuber.
Treatmenis  3.129°  14.425"  3.9186°  3.110  2.288  2.041
Varieties 21,948 117,143 22.625"  1.269  0.93¢  0.533
Lxposures 1.214 1.804  4.092° 1.796  1.321 1.179
Inter= 0.322 0.192 0.086 3,110 2.288 2.041

action

* Sagnaficant at 5% level

S
*% Significanc ac 1% level



182

of fresh cuttings., The mean values in Vé ranged from
14.85 ¢m an 500 r of fresh cuttings to 18,65 cm in 1500 r

of rooted cuttings.
7. Garth of tuber

The effect of gamma rays on mean girth of tuber in
three sweet potato varieties 1s presented in Table 31. Stati-
stical analysis of the data showed significant vaciation
among treatments, varieties and exposures in all the three

modes of treatment.

The mean values ain Vi control ranged from 10,55 cm

in rooted tubers to 16,50 cm in fresh cuttings. In v2 il

differed from 12,80 to 14,10 cm 1in rooted cuttings and fcesh

cuttings respectively while in Vé it ranged from 9,25 cm in

rooted tubers to 12.75 ¢m in f£resh cuttings,

In fresh cuttings the mean values in Vi differed from

16.50 cm (control) to 17.30 cm (1500 and 2000 r). 1In V, the
range was from 14.10 to 16,00 cm in control and 2500 r res-
pectively, The mean tuber girth an Vé ranged from 12.75 cm
in control to 14.00 ¢m ain 1500 r.

In the case of rooted cuttings the mean values in Vi
ranged from 13.50 cm an conirol to 15,10 ¢m an 1500 r. In

Vo

regpectively. The mean values in Vé ranged from 11.30 cm

it ranged from 12.80 to 14,50 cm in control and 2000 r



in contrel vo 13.20 <cm in 2000 r.

In rooted tubers the mean values in Vi ranged from
10.55 to 11.85 cm in control and 1500 r respectively. In
V2 the range was from 13.60 cm in control to 17.00 em in
1500 r while in Vy it differed from 9.25 cm i1n contreol to
10.60 cm 1n 1500 r.

Among the treated population tuber gairth of Vi showad
the lowest value (11.00 cm) in 500 r of rooted tubers and
the highest value (17.30 am) in 1500 and 2000 r of fresh
cuttings. In Vé these values were 13.50 cm in 500 r of
rooted cuttings and 17.00 cm in 1500 r of rooted tubers res-—
pectively. 1In V5 it was minimum (9.40 cm) in 2500 r of
rooted tubers and maximum (14.00 cm) in 1500 r of fresh

cuttings.
8. Volume of tuber

The mean volume of tuber as influenced by gamma rays
1s depicted in Table 32, Statastaical analysis of the data
showed saignificant variation among treatments, varieties and
exposures in rooted tubers, Fresh cuttings gave significant

difference among the varieties only.

The mean volume in Vi control population ranged from

67.50 cm3 in rooted tubers to 144.00 cm3 in fresh cuttings.

In VQ the mean values in control ranged from 84.00 to
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Table 31, Girth of tuber

(cm)

Varieties Treatments

Modes of treatment

Fresh Rooted Rooted

cuttings cuttings tubers

vy Control 16.50 13.50 10.55
500 r 16,65 14.75 11,00

1000 ¢ 16.65 15.05 11,45

1500 r 17,30 15.10 i1.85

2000 r 17.30 14.75 11.73

2500 » 17.25 14.50 11.75

Vz Control 14.10 12.80 13.60
500 ¢ 14,65 13,50 16,45

1000 r 15.25 13,75 16,88

1500 ¢ 15.35 14,20 17.00

2000 ¢ 15,95 14.50 16.65

2500 r 16.00 14.25 15.40

V3 Control 12.75 11.30 9.25
500 r 13.05 12.10 2.80

1000 r 13.05 12.20 10.40

1500 r 14.00 12.90 10,60

2000 r 13.75 13.20 9,80

2500 r 13.20 12.75 9,40

F wvalue

Ch value

Fregsh
cuttings

Rooted  Rooted
cuttings tubers

Fresh Rooted  Rooted
cuttings cuttings tubers

Treatments 18.612*
Varieties  141.88%"

Dxposures 5.085*
Intere 0.722
action

* e Wk
9.289 19.644
K % %
56,315 152.875
* % o
7.858 3.877
0,598 0.881

1l.118 1.087 1.883
0.456 0.444 0.768
0.645 0.628 1.087
1.118 1.087 1.883

* Significant at 5% lewvel
** Significant at 1% level
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119,00 cm3 in fresh cuttings and rooted cuttings respectively.

in V3 control it was 90.00 cm3 in rooted tubers and 143.00 cm3

in rooted cuttings.

In fresh cuttaings the mean values in vi differed from

144,00 to 180,00 cm3 in control and 2500 r respectively. In

3 3

V, 1t ranged from 84.00 cm™ in control and 131.50 cm™ in

2

2500 r. In V3 1t differed from 98.00 cm3 ip control to

133.50 cm® an 2500 r.

In the case of rooted cuttings the mean tuber volume

in Vi ranged from 124.00 cm3 in control to 155.00 cm3 in

2500 r while in Vé the range was from 119.00 to 145.00 cm

in control and 2500 r respectively. The mean values in Vé
3 in 2500 .

3

differed from 143.00 cm3 in control to 156.00 ¢<m

In rooted tubers the mean values in Vi ranged from
67.50 cm3 in control to 94.00 cm3 in 2000 r. In V2 the range

was from 90.00 to 138.00 cm3 in control and 2500 r respec-~

tavely. The mean values 1in Vs ranged from 90.00 cm3 in con-
troli to 133.00 cm3 in 2000 and 2500 r.

In gamma ray exposed population the mean tuber volume

in Vv, ranged from 84.00 cn® in 500 r of rooted tubers to
180.00 cm3 in 2500 r of fresh cuttings. The mean values in

V, differed from 93.50 cm3 in 500 r of fresh cuttings to

2
145.00 cm3 in 2500 r of rooted cuttaings. In Vj the range
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Tagble 32, Volume of tuber (cm3)
Varaietaies Treatments Frosh Modggoggdtreatmgggted
cuctings cuttings tubers
Vl Control 144.00 124,00 67,50
500 ¢ 148,00 134.00 84.00
1000 r 152,50 137.00 50.00
1500 r 155.00 142,50 20.00
2000 r 157.50 148.00 94.00
2500 r 180.00 155.00 88.50
Vé Control 84,00 119.00 90.00
500 93.50 129.50 120.00
1000 r 98.00 137.50 129.50
1500 r 115.00 141.50 130.00
2000 r 124.50 134.00 135.00
2500 r 131.50 145.00 138.00
vy Control 98.00 143.00 90.00
500 r 113.00 146,00 114.00
1000 r 120.50 148.50 122.50
1500 r 126.50 151.00 129.00
2000 r© 127.50 153.00 133.00
2500 r 133.50 156,00 133.00
T value CD value
Fresh Rooted Rooted Fresh Rooted  Rooted
cuttings cuttangs tubers cuttings cuttings tubars
Treatments 1.501 0,636 21.813* 56,924 39,009 14.438
Varieties 8,975 2.062  113.558° 23,239 15.925  5.894
Exposures  1.248 1.139 26.625°  32.865 22.521  8.336
Inceraction 0,132 0,098 1.056 56.924 39.009 14.438

**% Saignificant at 1% level



was from 113.00 to 156.00 cm3 in 500 r of fresh cuttings

and 2500 r of roored cuttings respectively,
9. Tuber yield per vine

The effect of gamma rays on mean tuber yield per
vine 1n three sweet potato varieties is presented in Table
33 and Fig. 26. Statistical analysis of the data showed
significant variation among treatments, varieties and expo-

sures an all the three modes of treatment.

The mean tuber yield in Vi control ranged from 74.00 g

in rooted tubers to 330,00 g in fresh cuttings. In VQ the
mean values in control population differed from 112,00 g in
rooted tubers to 180.00 ¢ in fresh cuttings. In v: control
the range was from 207.50 to 282.00 g in rooted tubers and

rooted cuttings respectively.

In fresh cuttings the mean values an Vi ranged from

330.00 g in control to 432.00 g in 1500 r. 1In v, the range

was from 180.00 to 321.50 g in control and 2500 r respec-

tively while in Vé 1t ranged from 210.00 g in control to

382.00 g an 2500 r.

In rooted cuttings the mean tuber yield in Vi ranged

from 265.00 g in 500 r to 450.00 g an 2500 r. 1In Vé 1t

ranged from 162.50 g in control to 381.00 g in 2500 r. The
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Table 33, Tuber yield per vine (g)

Modes of treatment

Varieries Treatmencs Frooh Rootod Rooced
cuttings cuttangs tubers
Vl Contxrol 330.00 267.00 74.00
500 r 371.00 265,00 180.50
1000 r 403.00 367.00 216.00
1500 r 432.00 375.50 171.00
2000 r 403,00 440,00 201.50
2500 r 410.00 450.00 177.00
V2 Control 180,00 162.50 112.00
500 = 200.00 268,00 225.00
1000 r 207.00 293.50 233.50
1500 r 254.00 320.00 187.50
2000 305.00 362,50 255,50
2500 r 321.50 381.00 255.00
Vé Control 210.00 282.00 207,50
500 r 245.00 358.00 272,50
1000 r 314,50 384,00 323.00
1500 r 325.00 378.50 306,50
2000 r 344,00 408,00 295.50
2500 r 382.00 416,50 279.00
F value CD value
Frash Rooted Rooted Fresh Rooted  Rooted
cuttings cuttings tubecs cuttings cuttings tubers

Treatments  2.382°  3.082°  11.211°  155.413 126.301 58.430
Varieties 12.094" 5.205°  48,923" 63.447 51.562 23.854

Exposures  2.745 7.547°  16.545° 89,728  72.920 33.735
Intere 0.258 0.415  11.001  155.413 126.301 58.430
action

* Signaificant at 5% level
“* signafacant at 1% level
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mean values in Vé ranged from 282,00 to 416.50 g in control

and 2500 r respectively.

In the case of rooted tubers the mean values in Vl
ranged from 74,00 g in control to 216.00 g an 1000 r, In
V, 1t ranged from 112.00 g (control) to 255.50 g (2000 r).
In V§ the range was from 207.50 Lo 323.00 g in control and

1000 r respectaively.

among the treated population the mean tuber yaeld in
vi ranged from 171,00 g an 1500 r of rooted tubers to 450.00 g

in 2500 r of rooted cuttings. In VQ the range was from
187.50 to 381.00 g an 1500 r of rooted tubers and 2500 r of
rooted cuttings respectively. Vé showad the lowest value
(245.00 ¢g) in 500 r of fresh cutiings and the highest value

(416.50 g} 1n 2500 r of rooted cuttings.

10. I'requency distribution of variants in vM, generation

2

Exposure to gamma rays induced both negative and posi-
tive variants compared to control values an all the growth
parameters in the three varieties tested irrespective of the
three types of materials used viz. fresh cuttings, rooted
cuttings and'rooted tubers. Statistical analysis of the data
showed no significant variation either in the frequency of

nagative variants or positive variants in any of the charac-

ters. (paples 34 - 42).
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1. Length of vane at harvest

The frequency of negative variants in vy for fresh
cuttings ranged from 27.50 per cent in 1500 r co 38.50 per
cent an 500 r. In rooted cuttings it ranged from 41.80 per
cent in 1500 r to 54.00 per cent in 500 r. 1In rooted tubers
the range was from 42.00 per cent in 500 r to 57.75 per cent
in 2500 r. 1In VQ’ for fresh cuttings the frequency ranged
from 33.30 per cent in 1500 r to 49.20 per cent in 2500 r.
In rooted cuttings it ranged from 32.25 per cent in 500 r to
62.50 per cent in 2500 r. 1In rooted tubers the cange was
from 39.90 per cent in 1000 r to 47.85 per cent ain 500 r.

In Vé the frequency of negative variants for fresh cuttings
ranged from 43.40 per cent an 1500 r to 54.30 per cent in
2500 r. 1In rooted cuttangs it ranged from 27.80 per cent in
2000 r to 46.75 per cent in 2500 r. The frequency of nega-
tive variants in rooted tubers ranged from 36.50 per cent in

2500 r to 46.10 per cent an 500 r.

The frequency of positive variants in Vi for fresh
cuttaings ranged from 17.95 per cent in 2500 r to 27.85 per
cent in 1000 r. In rooted cuttings the range was from 6.75
to 18,10 per cent in 2000 and 1500 r respectively. In rooted
tubers the frequency of positive variants ranged from 34,00

per cent ain 2000 r to 41.80 per cent in 1000 r. 1In Vé the

frequency of positive variants for fresh cuttings ranged



Table 34, Frequency distribution of vine length variants in vM, generation (ver cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Varieties Treatments
Negative Control Positive Negative Control Positive Negative Control Positive
variants group variants variants group variants variants group variants
vy 500 r 38.50 34,00 27.50 54,00 35,00 11,00 42,00 19,60 38,40
1000 r 37.05 35,10 27.85 47,30 41 .40 11.30 45,05 13,15 41,80
1500 r 27,50 49,15 23.35 41,80 40.10 18.10 50.00 10.00 40,00
2000 r 30.95  47.65 21.40 48,25 45,00 6.75 55.00 11.00 34.00
2500 r 36.15 45,90 17.95 47,00 37.25 15,75 57.75 5.50 36.75
v, 500 r 38,35 24,15 37.50 32.25 45,90 21.85 47,85 39.50 20,65
1000 r 34,90 30.75 34,35 37.50 40,80 21,70 39,90 29,60 30,50
1500 r 33,30 38.40 23.30 34,80 47.95 17.25 46,85 28,05 25,10
2000 r 44,10 36.70 19.20 50.25 37.75 12.00 43,95 43,95 16,10
2500 r 49,20 34,75 16,05 62.50 31,00 6.50 43,00 37.00 20.00 —
v, 500 r 51,05  33.65 15,30 33.50 35.55  30.95 46.10 34.65  19.25 =
1000 r 45,70 40,20 14,10 28.35 41,80 29.85 43,10 34,50 22,40
1500 r 43,40 38,95 17.65 35.60 47,35 17.05 41,20 34,75 24.05
2000 r 50,20 38,00 11,80 27.80 61.30 10.90 43,80 28,25 27.95
2500 r 54,30 31.05 14,65 46,75 11,65 11.60 36,50 35.75 27.75
F value
Fresh Rooted Rooted
cuttings cuttings tubers
Treatments 0.032 0,049 0,043
Varieties 0.140 0.105 0.2414
Exposures 0.028 0.062 0.022
Interaction 0,008 0,029 Q.004
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from 16.05 per cent in 2500 r to 37.50 per cent in 500 r.

In rooted cuttings the range was from 6.50 to 21.85 per cent
in 2500 and 500 r respectively. The frequency of positive
variants in rooted tubers ranged from 16,10 per cent in
2000 r to 30.50 per cent in 1000 r, The freguency of posi-
tive variants in v3 for fresh cuttings ranged from 11.80
per cent in 2000 r to 17.65 per cent an 1500 r. In rooted
cuttings 1t ranged from 10.90 to 30.95 per cent an 2000 and
500 r respectaively. In rooted tubers the range was from

19.25 per cent an 500 r to 27.95 per cent in 2000 r.
2. Number of branches per vane

The frequency of negative wvariants in Vi for fresh
cuttangs ranged from 10.00 per cent (1000 and 1500 r) o
19.00 per cent (500 r). In rooted cuttings it ranged £rom
20.50 per cent (1500 r) to 27.50 per cent (500 r}. In rooted
tubers it ranged from 17.50 per cent in 2500 r to 28.00 per
cent in 500 r. In Vé the frequency of negative variants for
fresh cuttangs ranged from 12.00 per cent in 2500 r to 15.50
per cent in 500 r. In rooced cuttings the range was from
17.00 per cent in 2000 r to 25.00 per cent in 500 r. In
rooted tubers the range wag from 15.50 to 20.00 per cent in
500 and 2500 r respectively. The frequency of negative
variants an V., for fresh cuttings ranged from 15,00 per cent

3
an 1000 r to 22,50 per cent in 2000 r. 1In rooted cuctings
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i1t ranged from 21.00 per cent an 2500 r to 31.00 per cent
in 2000 r, In rooted tubers it ranged from 16,00 per cent
in 500 r to 20.50 per cent in 2500 r.

The frequency of positive variants in Vi for fresh
cuttings ranged from 7.50 per cent (1500 and 2000 r) to
13.00 per cent (500 r). 1In rooted cutrings it ranged from
10.00 per cent in 2500 r to 17.50 per cent in 500 r. In
rooted tubers it ranged from 6,50 to 13,50 per cent in 2500
and 500 r respectaively. 1In VQ for fresh cuttings it ranged
from 10.00 per cent in 2500 r to 20,50 per cent in 500 r.
In rooted cuttings it ranged from 29.00 per cent in 2000 r
to 44,50 per cenct an 1500 r. In rooted tubers the range
was from 19.50 to 25.00 per cent ain 2000 and 500 r respec-
tively. In Vé the frequency of positive variants for fresh
cuttings ranged from 13.00 per cent in 500 r to 21.00 per cent
an 1000 r. In rooted cuttangs the range was from 30,00 per
cent in 2000 r to 35.50 per cenc in 1000 r. In rooted tubers

the freguency of positive variants ranged from 10.50 per cent

an 1500 r to 15,00 per cent in 2000 r.
3. Fresh weight of vine

The freguency of negative variants in Vi for fresh
cuttings ranged from 38.50 per cent (1500 r) to 42.50 per cent
(1000 and 2500 r). In rooted cuttings it ranged from 8.30

pexr cent in 1500 r to 16.00 per cent in 2000 r. In rooted



Table 35.

Frequency distribution of branch number variants in sz generation (per cent)

Varietaes Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negatave Control Posaitave Negative Control Positive Negative Control Positive
variants group varliants variants group variants variants grouo variants

vi 500 r 19,00 68,00 13.00 27.50 55.C0 17.50 28.00 5€,50 13.50
1000 r 10.00 84,00 6.C0 21.00 65,50 13.50 26.00 62,50 11.50
1500 r 10.00 82.50 7.50 20.50 63,50 16.00 24.50 64.00 10.50
2000 r 18.50 74.00 7.50 24.00 65.00 11.00 20.00 69,50 10.50
2500 r 15.50 74.00 10.50 22.50 67.50 10.00 17.50 76,00 €.50
V2 500 r 15.50 64.00 20.50 25,00 34.50 40.50 15.50 59.50 25.00
1000 r 14.00 69.50 16,50 20.C0 42.50 37.50 19.50 57.00 23,50
1500 r 15.00 65,00 20.00 23.00 32.50 44.50 19.50 60,00 20.50
2000 r 15.00 69.00 16.00 17.00 54,00 29.00 17.00 63,50 19.50
2500 ¢ 12.00 78.C0 10.00 22,00 45,00 33.00 20.00 57.50 22.50 f;
V3 500 r 17.00 70.00 13.00 24.50 44,50 31.00 16.00 70.50 13.50 e
1000 r 15.00 64,00 21.00 23.50 41.00 35.50 16,50 70.00 13.50
1500 r 16.50 68.50 15.00 25.00 42,50 32.50 18,50 71.00 10.50
2000 r 22.50 61.50 16,00 31.00 39.C0 30.00 17.00 68.C0 15.00
2500 r 19.50 65.C0 15.50 21.00 47.50 31,50 20.50 67.C0 12.50
F value
Fresh Rooted Rooted
cuttings cuttaings tubers
Treatments 0,007 0.039 0.018
Varieties 0.023 0.225 0.105
Exposures 0.007 0.002 0.004
Interactaion 0.003 0.011 0.003




195

tubers the range was from 14.00 to 31.00 per cent in 1000

and 2500 r respectavely. In V, for fresh cuttings it ranged

2
from 10.00 per cent in 2000 r to 19.00 per cent an 1500 r.

In rooted cuctings the frequency of negative variants ranged
from 23.50 per cent in 1500 r to 30.00 per cent in 2000 r.

In rooted tubers the range was from 28.00 to 35.00 per cent
in 500 and 2000 r respectively, The frequency of negalive
variants in Vé for fresh cuttangs ranged from 13.50 per cent
n 1500 r to 29.00 per ceni in 2500 r. In rooted curtings
the range was from 10,50 per cent in 2500 r to 18.00 per cent

in 1500 r. In rooted tubers it ranged from 30.50 per cent

in 500 r to 37,00 per cent in 1500 r,

The frequency of posaitive variants an Vi for fresh
cuttings ranged from 17.50 per cent (2000 r) to 22.00 per cent
(500 and 1000 r). In rooted cuttaings it ranged from 25.00
per cenc (2500 r) Lo 30.00 per cent (500 and 1000 r). In
rooted tubecs the frequency ranged from 13.50 per cenct in

2000 r to 21.00 per cent in 1000 x, In V, the frequency of

2
positive variants for fresh cuttings ranged from 19.00 per cent
in 1500 r to 28,50 per cent in 500 r, In rooted cuttings

it ranged from 8,50 per cent in 2500 r to 11.50 per cent in

500 r. In rooted tubers the range was from 5.50 per cent in
2500 r 1o 10.00 per cent ain 1500 r. In Vé the frequency of
positaive variants for fresh cuttaings ranged from 16.00 per cent



Table 36,

rrequency distraibution of fresh weight variants in vM2 generation (per cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Varieties Treatments
Negatave Control Posative Negative Control Posative Negative Control ©Positive
varlants group variants variants group variants variants aroup variants
Vi 500 r 39.0 39.0 22.0 12.0 58.0 30.C 18.0 66,0 16.0
1000 r 42,5 36.5 22.0 11.5 58.5 30.0 14.0 65.0 21.0
1500 r 38.5 42.5 19.C 8.5 64.5 27.0 22.0 64,0 14.0
2000 r 39.0 43.5 17.5 16.0 56.5 27.5 26,0 60.5 13.5
2500 r 42.5 39.5 18.0 10.0 65.0 25.0 31.0 51.0 18.0
V2 500 r 13.0 58.5 28.5 29.0 59.5 11.58 28,0 63.0 9.0
1000 r 10.5 64.5 25.0 25.0 66.0 9.0 30.5 60.5 9.0
1500 r 19.0 62.0 19.0 23.5 66.5 10.0 33.0 57.0 10,0
2000 r 10.0 62,5 27.5 30.0 59.5 10.5 35.0 57.0 8.0
2500 r 11.5 55.0 25.0 28.0 63.5 8.5 34.0 60.5 5.5
b=
v, 500 r 23.0 60.0 17.0 11.0 69.0 20.0 30.5 60.5 9.0 =
1000 r 18.5 62.0 24.5 13.5 68.0 18.5 33.5 56.5 10.0
1500 r 13.5 65.5 21.0 18.0 66.0 16.0 37.0 55.0 8.0
2000 r 17.0 64.0 19.0 11.0 72.0 17.0 34.0 58.5 7.5
2500 r 29.0 55.0 le6.0C 10.5 76.5 13.0 35.0 59.0 6.0
F value
Fresh Rooted Rooted
cuttings cuttings tubers
Treatments 0.050 0.060 0.031
Varietaes 0.297 0.402 0.166
Exposures 0.006 0.003 0.019
Interactaon 0.011 0.003 0.003
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in 2500 r to 24.50 per cent an 1000 r. In rooted cuttings
the range was from 13,00 to 20.00 per cent in 2500 and 500 r
respectaively. In rooted tubers it ranged from 6,00 per cent

in 2500 r to 10.00 per cent in 1000 r.
4, Number of tubers per vine

The freguency of negative variants in V1 for fresh
cuttings ranged from 8,50 per cent in 2500 r Lo 23.30 per cent
in 500 r. 1In rooted cutvings it ranged from 9,50 per cent
in 2500 r to 24.25 per cent in 1000 r. In rooted tubers it
ranged from 21.00 per cent in 2000 r to 29.50 per cent an
500 r. 1In V2 for fresh cuttings the freguency of negatave
variants ranged from 11.30 tc 24.8C per cent in 2500 and
500 r respectavely. In rooted cuttings it ranged from 12.55
per cent in 2500 r to 26,80 per cent in 1500 r. In rooted
tubers the range was from 31.25 per cent an 500 r to 37.10
per cent in 1000 r. The freguency of negatiwve variants in
V.

3
to 28.00 per cent in 500 r. In rooted cuttings at ranged

for fresh cuttings ranged from 16.60 per cent an 2000 r

from 6.50 per cent in 2000 r to 24.90 per cent in 500 r. In
rooted tubers the freguency of negative variants ranged from

30.54 to 36,20 per cent in 500 and 2500 r respectavely.

The frequency of positive variancs in Vi for fresh

cuttings ranged from 44,65 per cent in 500 r to 62,90 per cent
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in 2500 r. In rooted cutiings it ranged from 26.40 per cont
in 1000 r to 5Q.00 per cent an 2000 r. In rooted tubers the
range was from 16.70 to 23.75 per cent in 500 and 2500 r sege
pectively. In Vé the freguency of positive variantg for fresh
cuttings ranged from 27.90 per cent ain 500 r to 50.40 per cent
an 2000 r. In rooted cuttings the rang2 vag from 25.35 (-
34,90 per cent in 1000 and 2500 ¢ rospectively, Iv rootcl
tubers 1t ranged from 19.5C per cent in R00 r o 23.09 pr- oont
an 2500 v« The freguency of positive variants n vs for ‘rech
curtings ranged frem 41.30 per cent in 500 = te 48,25 ror cent
an 2000 r. In rocted cultungs it ranged from 39,90 per coat
in 1500 r to 49,90 per cent in 2002 r. In rogted tubsre o
range was from 28.00 to 37.00 per cont in 500 and 2500 r rog=-

pectively,
5. weaght of tuber

The frecuency of nogative varianls an m; for frege
cutiings ranged from 21.00 per cent an 2000 r Lo 3L.50 p2r cont
an 1000 r. In rooted cuctings 1t ranged from 20.C0 por c2nt
(2000 and 25C0 r) to 29.50 per cent (1000 v). .1 rcoted .ubacs
the range was from 25.50 poec cent a1n 500 r to 33.00 por czat
an 1500 and 2000 r. In V2 the fregquency of nogativ™ va~™ ks
for fresh cuctaings canjyed frow 7.00 per cenc ln 2800 = Lo

15.00 per cem. iu 500 and 1000 r. In rooted ~uttings “he

range wab f£rom 11.00 to 23.00 per cent in 2000 and 1010 -



Table 37. Frequency distribution of tuber number variants in sz generation (per cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Varijeties Treatments
Negative Control Posative Negative Control Positive Negative Control Positaive
varilants group variants variants group variants variants group variants
Vi 500 r 23.30 32.05 44,65 16.20 38.60 45,20 29.50 53.80 16,70
1000 r 19.25 31.85 49.10 24,25 49.35 26.40 27.30 54.55 18.15
1500 r 15.70 39.25 45.05 18.65 52.80 28,75 27.40 54,55 18.05
2000 r 10.90 35.90 53.20 13,70 36.30 50,00 21,920 57.50 21.50
2500 r 8.50 28.60 62.90 9.50 43,20 46,60 22.50 54,25 23.75
v, S00 r 24,30 47.30 27.90 16.75 56,95 26,30 31.25 49,25 19.50
1000 r 19.10 42.40 38,50 15.00 59.65 25.35 37.10 42.20 20.70
1500 r 18.65 45.50 35.85 26.80 42.25 30.95 35.40 42.25 22.35
2000 r 11.35 38.25 50,40 13.00 55.20 31.80 33.80 44,10 22.10 b
2500 r 11.30 39.80 48,90 12,55 52.55 34.90 31.40 45.50 23.00 o
0]
Vs 500 r© 28.00 30.70 41.30 24,90 32,25 42.85 30.54 41.15 28.00
1000 r 18.60 37.30 43,10 15.00 41.00 44.00 31.90 36.90 31.20
1500 r 21.85 33.75 44,40 19.15 40.95 39.90 32.00 33.00 35.00
2000 r 16.60 35.15 48.25 6.50 43.60 49.90 31.50 32.50 36.00
2500 r 19.85 32.30 47.35 7.80 46.75 45.45 36,20 26.80 37.00
F value
Fresh Rooted Rooted
cuttings cuttaings tubers
Treatments 0,028 0.035 0.008
Varieties 0.041 0.068 0.035
Cxposures 0.066 0.065 0.005
Interaction 0.005 0.012 0.002
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respectively. In rooted tubers 1t ranged from 9.00 per cent
an 2500 r to 18.00 per cernc an 500 r. In v3 the freguency
of negative variants for fresh cuttings ranged from 14.00
per cent in 2500 r to 25,00 per cent in 500 r. In rooted
cuttings it ranged from 20.00 to 31.00 per cent in 2500 and

500 r respectively. In rooted tubers the range was from

13.00 per cent an 2500 r to 24.00 per cent in 500 r.

The frequency of posicive variants in Vi for fresn
cuttings ranged from 10.00 per cent in 500 r to 14.00 per cen.
in 2500 r. 1In rooted cuttings it ranged from 16.50 per cent
in 1000 r to 20.50 per cent in 1500 r. In rooted tubers the
range was from 7.50 to 12.50 per cent in 1500 and 2500 r res-
pectively. In V2 the frequency of positive variants for fresh
cuttangs ranged from 14.00 per cent an 500 ¢ to 17.50 per cent
in 2000 r. In rooted cuttings the range was from 18.50 to
25.00 per cent in 1000 and 2500 r respectively. In rooted
itubers a1t ranged from 12,50 per cent in 500 r <o 17.00 per cent
in 2000 rs In Vé for fresh cuttings the frequency of posi~
tive variants ranged from 4.50 per cent in 500 r {o 12.00 per
cent an 2500 r. In rooted cuttings the range was from 92.00
per cent an 500 r to 14,00 per cent in 2500 r. In rooted

tubers it ranged from 7.50 per cent in 500 r to 12.50 per cent

an 2500 r.



Table 38.

Frequency distribution of tuber weight variants in vM2 generation (per cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Varieties Treatments
Negative Control Positave Negataive Control Positave Negative Control Positive
variants group variants variants group varaiants variants group variants
Vi 500 r 33.5 56.5 10.0 28,0 55.0 17.0 25.5 6€.5 8.0
1000 r 35.5 53.5 11.0 29.5 54.0 16.5 23.5 63.5 8.0
1500 r 27.0 €61.0 12,0 24.5 55.0 20.5 33,0 59.5 745
2000 r 21.0 £67.0 12.0 20.0 62.5 17.5 33.0 56.0 11.90
2500 r 21.5 64.5 14.0 20.0 60.5 19.5 27.0 60.5 12.5
V2 500 r 15.0 71.0 14.0 21.0 €0.0 19.0 18.0 69.5 12.5
1000 r 15.0 70.0 15.0 23.0 58,5 18.5 15.5 70.0 14.5
1500 r 11.0 72.5 16.5 20.0 59.0 21.0 13.0 73.0 14.0
2000 r 9.0 73.5 17.5 11.0 65.0 24,0 12.5 73.5 17.0
2500 r 7.0 76.5 16.5 13.5 61.5 25.0 9.0 75.5 15.5 o
-
V3 500 r 25.0 70.5 4.5 31.0 65.0 9.0 24.0 €8.5 7.5 L
1000 r 22,0 71.0 7.0 26,5 64.0 9.5 23.0 €8.0 9.0
1500 r 17.0 76.0 7.0 25,0 64,0 11.0 20.0 71.0 9.0
2000 r 15.0 73.5 11.5 22.0 67.0 11.0 16.0 72.0 12.0
2500 r 14.0 74.0 12.0 20.0 66.0 14.0 13.0 74.5 12.5
F value
Fresh Rooted Rooted
cuttings cuttings tubers
Treatments 0.039 0.024 0.032
Varietaies 0.171 0.096 0.172
Exposures 0.048 0.032 0.017
Interaction 0.002 0.001 0.005

7€ 0L {
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6. Length of tuber

The frequency of negative varlants an v1 for fresh
cuttaings ranged from 18,50 per cent in 1500 r to 23.50 per
cent in 1000 r, In rooted cuttings the range was from 10.00
per cent in 2500 r to 16.50 per cent in 500 r., In rooted
tubers the range was from 15,00 per cent {2000 and 2500 r)
to 25.00 per cent (1000 r). In v, the freguency of negative
variants for fresh cuttings ranged from 16.00 to 25.00 per
cent an 1000 and 2500 r respectively. In rooted cuttings
the range was from 6,50 per cent an 2500 r to 18.00 per cent
in 1000 r. 1In rooted tubers the range was from 6.00 per cent

(2000 and 2500 r) to 16.00 per cent (1000 r)., In V, for

3,
fresh cuttangs the negative variants ranged from 21.50 per
cent to 38.00 per cent in 2500 and 500 r respectively. 1In
rooted cuttangs the range was from 10.00 per cent an 1500 r
to 20.00 per cent in 500 r. In rooted tubers it ranged from

9.00 per cent an 1500 r to 19.00 per cent an 2500 r.

The frequency of positive variants in Vi for fresh
cuttaings ranged from 7.50 per cent in 1000 r to 15.00 per cent
an 2000 r., 1In rooted cuttings the range was from 12.00 per
cent in 2500 r to 21.00 per cent in 1500 r, In rooted tubers
it ranged from 12.00 per cent in 500 r to 22,00 per cent in
2000 r. In v2 for fresh cuttaings the frequency of positive

variants ranged from 10.00 per cent in 1000 r to 20.00 per cent



Table 39.

Frequency distribution of tuber length variants in VM, generation (per cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Varieties Treatments
Negatave Control Positave Negative Control Positive Negative Control Positaive
varaants group variants variants group variants variants group variants
Vi 500 r 23,00 65.00 12.00 16.50 71.50 12.50 23.00 65,00 12.00
1000 r 23.50 69.00 7.50 13.00 70.00 17.00 25.00 60,50 14.50
1500 r 18.50 72.00 9.50 15.00 64.00 21.00 21.00 60.50 18.50
2000 r 22.50 62,50 15.00 12.50 73.50 14.00 15.00 63.00 22.00
2500 r 20.50 65.50 14,00 10.00 78.00 12.00 15.00 68,00 17.90
V2 500 r 18.00 68.00 14.00 13.00 76.50 10.50 15.50 71.50 13.00
1000 r 16.00 74.00 10.00 18.00 70.50 11.50 16.00 68,00 16.00
1500 r 20,00 60.00 20.00 9.50 75.00 15.50 12.00 68,00 20,00
2000 r 21.50 63.50 15.00 13.00 70.00 17,00 6.00 73.00 23.00
2500 r 25.00 59,00 16.00 6.50 79.00 14.50 6.00 76.00 18.00
0o
V3 500 r 38,00 51.00 11.00 20.00 69.00 11.00 15.00 76.00 e.00 S
1000 r 33.00 $8,00 9.00 19.00 62.50 18.50 16.00 73.00 11.00
1500 r 30.00 56,00 14.00 10.00 70.00 20.00 9.00 80.00 11.00
2000 r 26.00 62.00 12.00 13.00 70.00 17.00 13.00 72.00 15.00
2500 r 21.50 68.50 10.00 11.00 74,00 15.00 19.00 70,00 11.00
F value

Fresh Rooted Rooted

cuttangs cuttings tubers

Treatments 0.019 0.019 0.026

Varietaies 0.100 0.092 0.043

Exposures 0.002 0.016 0.056

Interaction 0.008 0.003 0.006
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in 1500 r. 1In rooted cuttings the range was from 10.50 per
cent in 500 r to 17.00 per cent in 2000 r. In rooted tubers
1t ranged from 13,00 per cent in 500 r to 23.00 per cent in
2000 r. In Vé for fresh cuttings the frequency of positive
variants ranged from 9.00 per cent in 1000 r to 14.00 per
cent in 1500 r. In rooted cuttings the range was from 11.00
pPer cent an 500 r to 20.00 per cent ain 1500 r. In rooted
tubers the range was from 9.00 per cent in 500 r to 15,00

per cent in 2000 r.
7. Girth of tuber

The frequency of negative variants an Vi for fresh
cuttings ranged from 5.00 per cent in 1500 r to 9.50 per cent
in 1000 r. In rooted cuttings it ranged from 6,00 per cent
in 2000 r to 23.00 per cent in 500 r. In rooted tubers the
range was from 8.00 per cent (1000 and 2500 r) to 11.50 per
cent (2000 r). 1In v, the frequency of negative variants in
fresh cuttings ranged from 4.00 per cent in 1500 r to 11.50
per cent in 500 r. In rooted cuttings it ranged from 5.50
per cent in 2500 r to 14.00 per cent in 500 r. In rooted
tubers the range was from 6.00 per cent (500 and 2000 r) to
8.50 per cent (1000 r). 1In v, the frequency of negative
variants for fresh cuttings ranged from 2.50 per cent (2500 r)

to 8,50 per cent (1000 r). In rooted cuttings it ranged from

25.00 per cent an 500 r to 32.50 per cent in 2500 r. 1In
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rooted tubers the range was from 5.50 to 17.50 per cent in

1000 and 2000 r respectively.

The frequency of positive variants in Vi for fresh
cuttangs ranged from 11.00 per cent (500 and 2000 r) to
14.00 per cent (2500 r). In rooted cuttings it ranged from
23.00 per cent in 1000 r to 30.00 per cent in 2000 ¥, In
rooted tubers the range was from 12,00 per cent in 500 r to
16,00 per cent an 1000 and 2000 r. 1In VQ the frequency of
positive variants for fresh cuttings ranged from 12.00 to
16,00 per cent in 500 and 1500 r respectively. In rooted
cuttings the range was from 14.00 per cent in 1000 r to 20.00
per cent in 2000 r. In rooted tubers it ranged from 7.00 per
cent an 500 r to 15.00 per cent in 1500 r. In Vé the fre-
quency of positaive variants for fresh cuttings ranged from
8.50 per cent ain 500 r to 13.00 per cent ain 2000 r. In rooted
cuttings the range was from 12.50 per cent in 2500 r to 18.00

per cent in 1500 r. In rooted tubers it ranged from 11.00 to

18.50 per cent in 2500 and 1500 r respectively.
8. Volume of tuber

The freguency of negative variants in Vi for fresh
cuttings ranged from 18,50 per cent ain 1000 r to 24,00 per
cent in 1500 r. In rooted cuttings it ranged from 31,00 per

cent 1in 2500 r to 38.00 per cent in 500 r. In rooted tubers



Table 40. Frequency distribution of tuber girth variants in VM2 generation (per cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Varieties Treatments
Negative Control Positive Negative Control Positive Negative Control Positive
variants group variants variants group variants variants group variants
V1 500 r 6.00 83.00 11.00 23,00 52,50 24,50 10,00 78.00 12.00
1000 r 3.50 78.00 12,50 16.50 60.50 23.00 8.00 76.00 16.00
1500 r 5.00 83,00 12.00 7.00 64.00 27.00 10.00 76.00 14,00
2000 r 8.00 81.00 11.00 6.00 64.00 30.00 11.50 72.50 16.00
2500 r 8.00 78.00 14,00 10,00 63.50 26,50 8,00 76.50 15.50
V2 500 r 11,50 76.50 12.00 14,00 68.00 18.00 6.00 87.00 7.00
1000 r 10.00 75.00 15.00 13.50 72.50 14,00 8,50 82,00 9.50
1500 r 4,00 80,00 16.00 7.00 75.00 18.00 8,00 77.00 15.00
2000 r 9.00 77.50 13.50 10,00 70,00 20.00 6.00 84,00 10.00
2500 r 5.00 81,00 14,00 5.50 73.00 19,00 8.00 79.00 13.00
V3 500 r 7.50 84,00 8,50 25.00 60,00 15.00 12,00 75.00 13.00 .
1000 r 8.50 82.50 9.00 30,00 53,50 16,50 5.50 77.50 17.00 &S
1500 r 5.00 83,00 12,00 31.50 50.50 18.00 7.50 74,00 18.50
2000 r 7.50 79.50 13.00 28,00 58.00 14,00 17.50 70.50 12,00
2500 r 2,50 86.00 11,50 32.50 55.00 12,50 11,00 78.00 11,00
F value
Fresh Rooted Rooted
cuttings cuttings tubers
Treatments 0.011 0.055 0.057
Varieties 0,012 0.282 0.123
Exposures 0.021 0.024 0.112
Interaction 0.005 0.013 0.013
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the range was from 36.50 per cent (1500 and 2500 r) to
40.00 per cent (1000 r). In v, the frequency of negative
variants for fresh cuttings ranged from 18.00 per cent in
500 r to 22.50 per cent in 2000 r. In rooted cuttings it
ranged from 36.00 to 41.00 per cent in 2500 and 1000 r res-
pectively. In rooted tubers the range was from 29.00 per
cent in 1000 r to 43.50 per cert in 1500 r. In Vé the fre-
quency of negative variants for fresh cuttings ranged from
34.00 per cent an 2000 r to 39,50 per cent in 1000 r. In
rooted cuttings the range was from 32.50 per cent (500 and
2000 r) to 34.50 per cent (1500 and 2500 r). The frequency
of negative variants in rooted tubers ranged from 28.00 per

cent in 2500 r to 34.00 per cent in 500 r.

The frequency of positive variants an Vi for fresh
cuttings ranged from 34.25 per cent an 500 r to 39.00 per
cent an 1000 r. In rooted cuttings the range wasg from 20.50
per cent in 1500 r to 30.00 per cent in 2500 x. In rooted
tubers it ranged from 16.00 per cent (500 r) to 22.50 per cent
(1500, 2000 and 2500 r). 1In v, the frequency of positive
varizants for fresh cuttings ranged from 45.30 per cent in
2500 r to 50.00 per cent in 1500 r. In rooted cuttings it
ranged from 25.50 per cent in 2000 r to 32.00 per cent in
1000 r. 1In rooted tubers the range was from 17.50 to 25.50
per cent in 500 and 2000 r respectively. In Vé the frequency

of positive variants for fresh cuttings ranged from 29.50



Table 41. Frequency distribution of tuber volume variants in vM2 generation (per cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Varieties Treatments
Negative Control Positive Negative Control  Positive Negative Control Positive
variants group variants variants group variants variants group varliants
V& 500 r 21,50 44,25 34,25 38.00 41,00 21,00 39.00 45,00 16.00
1000 r 18.50 42,50 39.00 35,00 42,00 23,00 40.00 40.00 20.00
1500 r 24,00 38,50 37.50 37.50 37.00 20.50 36.50 41,00 22,50
2000 r 20,50 42,50 37.00 33.00 38450 28,50 37.50 40.00 22,50
2500 r 22,00 43,00 35.00 31.00 39.00 30,00 36.50 41,00 22,50
V2 500 r 18.00 35,00 47.00 38.00 33.25 28,75 34,00 48,50 17.50
1000 r 21,00 32,00 47,00 41,00 27.00 32.00 29,00 50.00 21.00
1500 r 21.00 29.00 50.00 38.50 32.00 29,50 43,50 34,00 22,50
2000 r 22,50 30,00 47.50 40,00 34,50 25.50 40,50 34.00 25,50
2500 r 20,50 34,00 45,50 36.00 36.50 27.50 43,00 33.00 24,00
V3 500 r 35.00 35.50 29,50 32.50 52.50 15,00 34,00 47,00 19.00
1000 r 39.50 31.00 29.50 33.00 50.50 16.50 31.00 46,00 23.00
1500 r 36.00 29,00 35.00 34,50 48,00 17.50 31.00 48.50 20,50
2000 r 34,00 36.50 29,50 32,50 47,50 20,00 30,00 45,00 25,00
2500 r 36,00 32.50 31.50 34,50 47.00 18.50 28.00 47,00 25,00
F value

Fresh Rooted Rooted

cuttings cuttings tubers

Treatments 0.027 0.005 0.006

Varieties 0.176 0,009 0,020

Exvosures 0,002 0.003 0.003

Interaction 0,003 0,004 0.004

806G
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per cent (500, 1000 and 2000 r) to 35.00 per cent (1500 r).
In cooted cuttings the range was from 15.00 per cent in
500 r to 20.00 per cent in 2000 r. In rooted tubers the
range was from 19.00 per cent in %00 r to 25.00 per cenc

in 2000 and 2500 r.
9. Tuber yield per vine

The frequency of negative variants in v5 for fresh
cuttings ranged from 5.00 per cent in 2000 r to 11.00 per cent
in 500 r. In rooted cuctings it ranged from 10,00 per cent
in 2500 r to 19.00 per cent in 500 r. In rooled tubers the
range was from 15.00 per cent (2000 and 2500 r) to 26.00 per
cent (1000 r). 1Im V, the frequency of negative variants in
fresh cuttings ranged from 8.00 per cent (2000 and 2500 r)
to 15.50 per cent (500 r). 1In rooted cuttings the range was
from 10.00 per cent in 2500 r to 20,00 per cent in 500 r.

In rooted tubers the range was from 14.00 to 22.00 per cent
in 2500 and 500 r respectively., 1In Vé the freguency of
negative variants for fresh cuttaings ranged from 8.50 per cent
in 2500 r to 16,00 per cent in 500 r. In rooted cuttings

the range was from 21.00 to 31.00 per cent in 2500 and 500 r

respectively. 1In rooted tuberg it ranged from 17.00 per cent

(2000 and 2500 r) to 29.00 per cent (500 r).

The frequency of posaitive varaiants in Vi for fresh

cuttings ranged from 12,50 per cent in 500 r to 19,00 per cent



Table 42.

Frequency distribution of tuber yield variants in VM, generation (per cent)

Fresh cuttings

Varieties Treatments Rooted cuttings Rooted tubers
Negative Control Positive Negative Control Positive Negative Control Positive
variants group variants variants group variants variants groun variants

Vi 500 r 11.00 76.50 12.50 19.00 55.00 26.00 24,00 66.50 9.50
1000 r 10.50 75.50 14.00 16.00 60,00 24.00 26,00 65,00 3.00
1500 r 10.00 73.00 17.00 14.50 58.C0 27.50 17.50 70.50 12.00
2000 r 5.00 80.00 15.00 12.50 56.50 31.00 15.00 73.00 12.00
2500 r 6.00 75.C0 19.00 10.00 57.00 33.00 15.00 72.50 12.50
V2 500 r 15.50 66,50 18.00 20.00 60.00 20.00 22.00 67.50 10.50
1000 r 12.50 68.50 19.00 17.00 63.50 19.50 20.00 €8.50 11.50
1500 r 11.50 64,50 24.00 18.50 €62.00 1e.50 17.50 69,00 13.%0
2000 r 8.00 69.00 23.00 12.00 65.00 23.00 20.00 65.00 15.00
2500 r 8.00 70.00 22.C00 10.00 70.00 20.00 14.00 72.00 14.00 ;d
O
V3 500 r 16.00 65.50 18.50 31.00 50.00 19.C0O 29.C0 5@,00 12.00
1000 r 15.00 64.00 21.00 26.00 54,00 20.00 25.00 65.00 10.00
1500 r 13.00 69.0C0 18.00 23.00 54.C0O 23.00 20.00 65.00 15.00
2000 r 12.50 65.00 22.50 25.00 45,50 29.50 17.C0 70.00 13.00
2500 r 8.50 67.50 24,00 21.00 51.C0O 28,00 17.00 €63.00 15.00
F value
Fresh Rooted Rooted
cuttings cuttaings tubers
Treatments 0.020 0.028 0.028
Varieties 0.005 0,078 0.018
Lxposures 0.057 0.052 0.082
Interaction 0.005 0.003 0.004




in 2500 r. 1In rooted cuttings it ranged from 24,00 per cent
in 1000 r to 33,00 per cent an 2500 r. In rooted tubers it
ranged from 9.00 to 12,50 per cent in 1000 and 2500 r res-
pectaively. In Vé the frequency of positive variants in fresh
cuttings ranged from 18.00 per cent in 500 r to 24.00 per cent
ain 1500 r, In rooted cuttings it ranged from 19.50 per cent
(1000 and 1500 r) to 23.00 per cent (2000 r). In rooted
tubers the range was from 10.50 per cent an 500 r ©o 15.00
per cent in 2000 r. In Vé the frequency of positive variants
for fresh cuttings ranged from 18.00 per cent in 1500 r to
24.00 per cent in 2500 r. 1In rooted cuttings it ranged from
19.00 per cent in 500 r to 29.50 per cent in 2000 r. 1In
rooted tubers the range was from 10.00 per cernt (1000 r) to

15.00 per cent {1500 and 2500 r).
c. vM3 generation

This generation represents only a repetition of the
crop performance in vM2 generation, as the crop 18 propagated
vegetatively. The main characters analysed are presented

below.
1. Length of vine at harvest

The mean length of vine at harvest as anfluenced by
gamma rays in three sweet potato varieties is presented in

Table 43, Statistical analysis of the data showed significant
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variation among treatments and varieties in all the three
modes of treatments. Among exposures significant difference

was noticed in rooted cuttings and rooted tubers.

The mean vine length in Vi control ranged from

161.00 cm in rooted cuttings to 316,00 cm in rooted tubers.
In VQ the mean values ranged from 74.00 cm in rocted cuttings
to 130.50 cm in rooted tubers. In Vé the range was from
89,00 to 117.50 cm in rooted cuttings and rooted tubers reg-

pectavely.

In fresh cuttings length of vine in Vi ranged From

166,00 cm an 2500 r to 182.50 am in control. In Vé the mean

values ranged from 75,00 cm (1000 and 2500 r) to 88,00 cm

ain control, In Vé the range was from 87.50 cm (2000 and

2500 r) to 98.00 cm in control.

In cooted cuttings the mean values in Vi ranged from

142.00 cm in 2000 r to 161.00 cm in control. The mean values
ain Vé ranged from 66,50 to 74.00 cm ain 2500 r and control
respectively. In V, 1t ranged from 81.00 cm (2000 and 2500 r)

to 89.00 am in control.

In the case of rooted tubers vine length 1n Vi ranged

from 283,50 cm in 2000 r tc 354.00 c¢m in 1500 r. In Vé the

range was from 129.00 cto 149.50 em an 2500 and 500 r respec-

tively. In Vé the mean values ranged from 117.50 cm ain
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Table 43. ILength of vine at harvest (cm)

Modes of treatment

Varieties Treatments

Fresh Rooted Rooted

cuttings cuttings tubers

Vi Control 182.50 161.00 316.00

500 r 177.00 152,50 326.00

1000 r 173.00 146,00 340.50

1500 r 169,00 147.00 354,00

2000 r 168.00 142.00 283,50

2500 r 166,00 145,00 289,00

v, Control 88.00 74,00 130.50

500 r 77.50 73.00 149,50

1000 r 75.00 72.50 143,50

1500 r 78.00 67.50 142,50

2000 r 77.50 68.50 134.50

2500 r 75.00 66,50 129,00

Vé Control 28.00 89.00 117.50

500 r 95.00 85.50 120.00

1000 r 90.00 85.50 133.50

1500 r 90.00 83.50 141.50

2000 r 87.50 81.00 135.00

2500 r 87,50 81.00 122.50

F value - Cp value
Fresh Rooted Rooced Fresh Rooted  Rooted
cuttings cuttaings tubers cuttings cuttings tubers

Treatments  97.058 69,933  56.77%°  13.138 12.670 35.438
*k
Varieties 816.765 585.195° 458.817 5.364 5,173 14.467

Exposures 2.678 2.855* 5.53%’ 7.585 7.315 20,460
Inter= 0.307 0.419 1.981 13.138 12.670 35.438
agtion

* Sagnificant at 5% level
*% Significant at 1% level
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control to 141.50 cm in 1500 r.

In gamma ray exposed population the mean vine length
in vy showed the lowest value (142.00 cm) in 2000 r of rooted
cuttings and the highest value (354,00 cm) in 1500 r of
rooted tubers. In v, these values were 66.50 cm in 2500 r
of rooted cuttings and 149.50 cm in 500 r of rooted tubers.
In Vq the length of vine was minimum (81.00 cm) in 2000 and
2500 r of rooted cuttings and maximum (141.50 cm) an 1500 r

of rooted tubers.
2. Number of branches per vine

The influence of gamma rays on mean number of bran-
ches per vine in three sweet potato varieties as depicted
in Table 44 and Fig. 23. Statastical analysis of the data
showed significant varaiation among treatments, varietaes,
exposures and interaction in the case of rooted tubers.
Significant difference among varieties and exposures was

noted in fresh cuttangs.

The mean number of branches in Vi control ranged from
4.25 in fresh cuttangs to 8.50 in rooted tubers. 1In v2 con-
trol the mean values ranged from 3.75 in f£resh cuttings to
7.75 in rooted tubers. In Vé control the range was from

4.25 to 5.50 an fresh cuttings and rooted tubers respectively.
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In fresh cuttiangs the mean values in vi ranged from

3.25 (2000 and 2500 r) to 4.25 (control). 1In V, 1t ranged
from 3.25 (2000 and 2500 r) to 3.75 (control)., In vy the

range was from 3.75 (2000 and 2500 r) to 4.25 (control and

500 r).

In the case of rooted cuttings mean branch number ain

vl ranged from 4,50 in 2000 and 2500 r to 5.50 in control.

In V, the values ranged from 4.6Q (2500 r) to 5.50 (control).

The mean values in Vé ranged from 4.60 to 5,25 in 2500 r and

control respectively.

In rooted tubers the number of branches in Vi ranged
from 7.70 to 10.20 in 2500 and 1500 r respectaively. In V2
the range was from 6.70 in 2000 r to 8.80 an 500 r, The mean

values in Vé ranged from 5.15 an 2000 r to 6.80 in 500 r.

aAmeng the treated population the mean number of bran-
ches in Vv, showed the lowest value (3.25) in 2000 and 2500 r
of fresh cuttings and the highest value (10.20) in 1500 r of
roocted tubers. In Vé these values were 3.25 in 2000 and
2500 r of fresh cuttings and 8.80 in 500 r of rooted tubers.
In V, 1t was minimum (3.75) in 2000 and 2500 r of fresh cutte

ings and maximum (6,80) an 500 r of rooted tubers.

3. Fresh weight of vine

The effect of gamma rays on mean fresh weight of vine
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Table 44. Number of branches per vine
Varaeties  Treatments g R
cuttings cuttings tubers
Vi Control 4,25 5.50 8.50
500 r 4.00 5.25 7.75
1000 r 3.75 4.85 7.80
1500 r 3.50 4,85 10.20
2000 r 3.25 4.50 7.80
2500 r 3.25 4.50 7.70
V2 Control 3.75 5.50 7.75
500 r 3.65 5.25 8,80
1000 r 3.45 5.00 7.60
1500 r 3.40 4.80 6.90
2000 r 3.25 4,70 6.70
2500 r 3.25 4,60 7.00
Vé Control 4.25 5.25 5.50
500 r 4,25 5.15 6.80
1000 r 4,10 5.00 5.30
1500 r 3.80 4,70 5.25
2000 r 3.75 4,65 5.15
2500 r 3.75 4,60 6.00
F_value - CD value
Fresh Rooted Rooted  Fresh Rooted  Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments 1.744 0.813  17.404°  0.810  1.082  0.972
Varaeties 5.697* 0.089 101-716* 0.330 0.442 0.397
Exposures  3.267° 2,607 5.570°  0.467  0.625  0.561
Inter- 0.192 0.061 6.466* 0.810 1,082 0.972
action

* Saignificant at 5% level
*% Significant at 1% level
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in three sweet potato varieties is presented in Table 45.
Statiscical analysis of the data showed significant dlife-
rence among treatments and varieties in all the three modes
of treatment. Among exposures fresh cuttings and rooted

cuttings showed significant variation.

The mean fresn weight of vine in Vi control ranged

from 131.20 g in rooted cuttings to 350.00 g in rooted tubers.
In V2 control the mean values ranged from 98.50 to 255.00 g

in rooted cuttings and rooted tubers respectively. In vg

control the range was from 20.00 g ain rooted cuttings to

212.50 g in rooted cubers.

In fresh cuttaings the mean values in Vi ranged from

125.00 g an 2500 r to 140.00 g in control., In Vé the mean

values ranged from 125.00 g (2000 and 2500 r) to 137.50 g

(control). 1In V; the fresh weight ranged from 90.00 to

112.50 g 1n 2500 £ and control respectavely.

In the case of rooted cuttings the mean values in

V1 ranged from 97.00 g an 2500 r to 131.20 g an control while

in V? 1t ranged from 85.00 to 98.50 g ain 2500 r and coptrol

respectively. In Vé it ranged from 72.50 g an 2500 r to

90.00 g an control.

In rooted tubers the fresh weight in Vi ranged from

295.00 g 1in 2500 r to 350.00 g in control., In V2 the range



Table 45.
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Fresh weight of vaine (g)

Varieties Treatments

Modes of treatment

Fresh Rooted Rooted
cuttings cuttings tubers

vy Control 140,00 131.20 350,00

500 r 134,00 120.00 330.00

1000 r 130.00 115.00 315.00

1500 r 135.00 105.00 315.00

2000 r 130.00 100.00 305.00

2500 r 125.00 97.00 295.00

Vo Control 137.50 98.50 255.00

500 r 130.00 98.00 244.50

1000 r 130.00 92,00 222,50

1500 r 128,00 87.00 215,00

2000 r 125.00 87.00 210.00

2500 r 125.00 85,00 205.00

V3 Control 112.50 90.00 212.50

500 r 107.50 88.00 200,00

1000 r 100.00 87.50 190.00

1500 r 95,00 79.50 185.00

2000 r 95.00 75.00 175.00

2500 r 20.00 72.50 175.00

F value CD value
Fresh Rooted Rooted  Fresh Rooted Rocted
cuttings cuttings tubers cuttings cuttings tubers
Treatments 9.903  18.885°  2.391° 15.206 10.516 112.707
Varieties 72.705°  108.79%7°  18.578"  6.245  4.293  46.013
Exposures  3.860°  17.88%°  0.674 8.831  6.07L  65.072
Inter= 0.364 1.401 0.011 15.296 10.516 112.707

actaion

* Significant at 5% level
*% Significant at 1% level



210

was from 205.00 to 255.00 g in 2500 r and control respecw-
tively. In vy it ranged from 175.00 g (2000 and 2500 r)

to 212.50 g (control).

Among the treated population the fresh weight of Vi
ranged from 97.00 g in 2500 r of rooted cuttings to 330.00 g

in 500 r of rooted tubers. The mean values in V., ranged

2
from 85.00 to 244.50 ¢ in 2500 r of rooted cuttings and 500 r
of rooted tubers respectively. In Vg the range was from
72.50 g in 2500 r of rooted cuttings to 200.00 g in 500 r of

rooted tubers.
4. Number of tubers per vane

The influence of gamma rays on mean number of tubers
per vine in three sweet potato varileties is depacted in
Table 46 and Fig. 24. Statistical analysis of the data showed
signafaicant variation among treatments and varieties in fresh
cuttings and rooted cuttings. Significant difference was

noticed among exposures in all the three modes of treatment.

The mean number of tubers in Vi control ranged from
1.36 in rooted tubers to 1.58 in rooted cuttings. The values

in Vé control ranged from 1.18 to 1.41 in rooted tubers and

fresh cuttings respectively. In Vs the mean values in control

population ranged from 1.32 ain rooted tubers to 1.48 in fresh

cuttings.



In fresh cuttings the mean values in V, ranged from

1
1.41 in control to 1.67 in 2500 r. 1In V2 it ranged from
1.41 (control) to 1.66 (2000 and 2500 r)., In vy the range

was from 1,48 in control to 1.73 in 2000 and 2500 r.

In rooted cuttings the mean tuber number in Vi ranged
from 1.58 in control to 1.76 in 2000 and 2500 r. In VQ the
mean values ranged from 1.34 to 1.58 ain control and 2000 r
respectively., In Vé the range was from 1.47 in control to

1.76 in 2500 r.

in the case of rooted tubers the mean tuber number in
Vi ranged from 1.36 to 1.58 in control and 2500 r respec-—
tively. In v, it was 1.18 in control and 1.50 in 2500 r.
The mean values in Vé ranged from 1.32 an control to 1,55

in 2000 and 2500 r.

In gamma ray exposed population the mean tuber number
of Vv, showed the lowest value of 1.45 {500 r of fresh cutt-
ings and 1000 r of rooted tubers) and the highest value of
1.76 (2000 and 2500 r of rooted cuttings). In v, thege
values were 1.41 (500 r of rooted cuttings and rooted tubers)
and 1.66 (2000 and 2500 r of fresh cuttings). In Vy 1t was
manimum (1.41) ain 500 and 1000 r of rooted tubers and maximum

(1.76) in 2500 r of rooted cuttings.
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Table 46. Number of tubers per wvine
Varieties Treatments Frosh ModggoggdtreatmeEEOted
cuttings cuttings tubers
Vi Control 1.41 1.58 1.36
500 r 1.45 1.61 1.46
1000 r 1.55 1.61 1.45
1500 r i.61 1.69 1.50
2000 r 1.61 1.76 1.57
2500 r 1.67 1.76 1.58
Vé Control 1.41 1.34 1.18
500 r 1.47 1.41 1.41
1000 r 1.50 1.45 1.48
1500 r 1.63 1.55 1.48
2000 r 1.66 1.58 1.46
2500 r 1.66 1.54 1.50
Vg Control 1.48 1.47 1.32
500 r 1.58 1.52 1.41
1000 ¢ 1.64 1.55 1.41
1500 r 1.70 1.57 1.48
2000 r 1.73 1.69 1.55
2500 r 1.73 1.76 1.55
_ F_value - CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttangs cultings tubers cuttings cuttings tubers
Treatments 5.807  3.358°  1.359 0.132  0.195  0.248
Varieties  8.758°  12.601°  0.939 0.053  0.079  0.101
Exposures 15.765°  5.841°  3.7317 0.076  0.113  0.143
Inter- 0.238 0.262 0.258 0.132 0.195 0.248
action

* Signifaicant at 5% level

*% Sagnificant at 1% level
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5. wWeight of tuber

The effect of gamma rays on mean weight of tuber ain
three sweet potato varieties is presented in Table 47 and
Fig, 25. Statistical analysis of the data showed signifi-
cant difference among treatments, varieties and exposures
in rooted tuberg., In fresh cuttings and rooted cuctings

significant variation was noticed among varileties only.

The mean weight of tuber an Vi control ranged from
85.00 g in rooted cuttings to 88.00 g in fresh cuttings. In
V2 control it was 72.50 g for fresh cuttings and 130.50 g
for rooted tubers. In vs the values ain control population
ranged from 66.00 to 105,00 g in fresgh cuttings and rooted

tubers respectively.

In fresh cuttings the mean values in Vi ranged from
88.00 g an control to 98,00 g in 1500 r. 1In V2 1t ranged
from 72.50 to 95.00 g in control and 2500 r respectavely.
The mean values in Vé differed from 66,00 g in control to

80.00 g in 2000 and 2500 r.

In the case of rooted cuttings mean tuber weight in

vy

pectively. In V2 the mean values ranged from 95,00 g in

ranged from 85.00 to 98,00 g in control and 2500 r res-

control and 500 r to 105,00 g in 2000 r while in V., 1t was

77,00 g 1n control and 90,00 g in 2500 r.



In rooted tubers the mean values in Vi differed from
87.50 g an control to 108,00 g an 2500 r, 1In VQ the values
ranged from 130,50 to 156,50 g in control and 2500 r res-—
pectively. The mean values in Vé ranged from 105.00 g

(control) to 137.50 g (2000 and 2500 r).

Among the treated population the mean tuber weight
of V, showed Lhe lowest value (89.00 g) in 500 r of fresh
cuttings and rooted cuttings and the highest value (108.00 g)
in 2500 r of rooted tubers. In Vé these values were 77.00 ¢
in 500 r of fresh cuttings and 156.50 g in 2500 r of rooted
tubers respectively. In Vs the weight of tuber was minimum
(71.50 g) a1n 500 r of fresh cuttings and maximum (137.50 g)

in 2000 and 2500 r of rooted tubers.
6. Length of tuber

The mean length of tuber as influenced by gamma rays
in three sweetr potato varieties i1s depicted in Table 48.
Statistical analysis of the data showed significant varia-
tion among treatments and variecies ain all the three modes
of ctreatment. Rooted cuttings and rooted tubers gave signie-

facant variation among exposures.

The mean length of tuber ain Vi control ranged from

16.10 cm in fresh cuttings to 19.23 cm in rooted ctubers. In

V, the mean values ranged from 12.05 cm in rooted cuttings

2



Table 47.
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wWeight of tuber (g)

Varieties Treatments

Modes of treatment

Fresh Rooted Rooted
cuttings cuttings tubers
vy Control 88.00 85.00 87.50
500 89.00 89.00 92.50
1000 r 94.00 90.50 98.00
1500 r 98.00 92.00 99.50
2000 r 97.00 95.00 102.00
2500 r 90.00 98.00 108.00
v, Control 72.50 95.00 130.50
500 r 77.00 95.00 143.00
1000 r 83.00 100.00 144.00
1500 r 90.00 101.00 149,50
2000 r 93.00 105.00 155.00
2500 r 95.00 100.00 156.50
Vs Control 66,00 77.00 105.00
500 r 71.50 80.00 112.50
1000 ¢ 76.00 83.00 127.00
1500 ¢ 78.00 85.00 133.50
2000 r 80.00 85.00 137.50
2500 r 80.00 90.00 137.50
F value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttangs tubers cuttings cuttings tubers
Treatments  1.647 1.074 12,1337  22.365 22.599 19.446
Varieties  8.145°  6.699°  83.605°  9.131  9.226  7.939
Exposures 1.833 0.839 7.024" 12,913  13.048 11.227
Inter= 0.254 0.067 0.392 22.365 22.599  19.446
action

*% Saignifaicant at 1% level
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to 15.65 ¢m in rooted tubers, The mean values in v§ control

ranged from 12.75 ¢m in fresh cuttings to 16.55 cm in rooted

tubers.

In fresh cucttaings the mean values in vi ranged from

16.10 cm 1n control to 17.70 em in 2500 r. In VQ the wvalues

ranged from 13.65 cm (control) to 15.30 cm (2000 and 2500 r).

in Vé the mean values ranged from 12,75 to 13.75 cm in con-

trol and 1500 r respectavely.

In rooted cuttings the mean values in Vi ranged from

17.00 to 18,50 cm in control and 2500 r respectavely. The

values in VQ ranged from 12.05 cm in control to 13.10 cm ain

2000 and 2500 r. 1In V3 the range was from 13.00 to 14.20

in control and 2500 r respectively,

In rooted tubers the mean length of tuber in Vi ranged

from 19.23 to 21.20 cm in control and 1500 r respectively.

In V2 the values ranged from 15,65 cm in control to 19.25 cm

an 2500 r. The tuber length in Vé was 16.55 cm in control

and 18.95 cm in 2000 r.

In gamma ray exposed population the tuber length of

Vi ranged from 16.30 cm in 500 r of fregh cuttings to 21.20 cm

in 1500 r of rooted tubers. In Vé the range was from 12.20 cm

in 500 r of rooted cuttings to 19.25 cm an 2500 r of rooted

tubers., The mean values in Vé ranged from 13.25 cm in 1000 r
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Table 48. Length of tuber (cm)
Variecles Trestments oo Mogggtgg trEatmgggted
cuttaings cuttings tubers
Vi Control 16.10 17.00 19,23
500 r 16.30 17,80 19.80
1000 r 16.80 17.90 20415
1500 » 17.30 18,30 21.20
2000 r 17.50 18.30 20.90
2500 r 17.70 18.50 19.25
Vé Control 13.65 12.05 15.65
500 r 14.50 12.20 16,45
1000 r 14.90 12.75 17.55
1500 r 15.10 13.00 18.25
2000 r 15.30 13.10 18.90
2500 ¢ 15.30 13.10 19.25
V3 Control 12.758 13.00 16.55
500 r 13.40 13.60 16,60
1000 « 13,25 13.80 17.50
1500 r 13.75 14.00 18,75
2000 r 13.50 14.10 18.95
2500 r 13,25 14,20 18.75%
F value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers
Preatments  9.231°  51.705°  4.637° 1.594  0.988  2.159
Varieties 70.185  423.388"° 20.74% o0.651  0.403  0.882
Exposures 2,673 6.160°  5.667° 0,920  0.570 1,247
Interw= 0.319 0.136 0.901 1.594 0.988 2.159
action

*+% Significant at 1% level
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of fresh cuttings to 18.95 cm in 2000 r of rooted tubers.
7. Girth of tuber

The anfluence of gamma rays on mean girth of wuber ain
three sweet potato varieties is presented in Table 49. Sca=-
tistaical analysis of the data showed significant variation
among treatments and varieties in all the three modes of
treatment. Rooted cuttings along gave significant difference

among the exposures.

The mean gairth of tuber an Vi control ranged from

10.75 am in rooted cuttings to 15.00 cm in fresh cuttings.

In V2 the mean values in control population ranged from

12.50 to 14.40 cm in fresh cuttings and rooted tubers res-—
pectavely while in Vé control 1t ranged {from 10.50 cm an

rooted cuttings to 11.80 cm in fresh cuttings.

In fresh cuttangs the mean values in Vi ranged f£rom

15.00 em in control to 16.75 cm ain 2000 r. In V2 the wvalues

ranged from 12.50 to 14.30 cm in control and 2000 r respeC-

tively. The mean values in Vé ranged from 11.80 cm {(control)

to 13.75 cm (2000 and 2500 r).

In the case of rooted cuttings the tuber girth in

Vi ranged from 10.75 to 12.80 cm in control and 2000 r res-

peccavely., In V2 1t ranged from 13.75 <m an control to
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15,15 em an 2000 r. 1In Vé the range was from 10.50 c¢m ain con-

trol to 12.60 cm in 2000 r.

In rooted tubers the mean values an Vi ranged from
12.90 cm in control to 15.20 cm ain 1500 r. 1In Vé it ranged
from 14.40 to 16.60 cm in control and 1500 r respectively.

In v, the range was from 11.00 cm (control) to 12.00 cm

3
(1000 ).

Aamong the treated population the cvuber girth of Vi
showed the lowest value (11.50 cm) in 500 r of rooted cutiings
and the highest value (16.75 cm} in 2000 r of fresh cuttings.
in V2 these values were 13.60 cm in 500 r of fresh cuttings
and 16.60 cm in 1500 ¢ of rooted tubers respectively. In

V3 the tuber gairth was minimum (11.40 cm) zn 500 r of rooted
tubers and maximum (13.75 cm) in 2000 and 2500 r of fresh

cuttangs.
8. Volume of tuber (cm3)

The effect of gamma rays on mean volume of tuker in
three sweet potato varieties is depicted in Table 50. Stati-
stacal analysis of the data showed saignificant difference
among varieties in all the three modes of treatment. Roored
tubers alone showed significant variation among ireatments

and exposures.
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Table 49. Girtn of tupor {(cm)

bodes of troatmoaw

Varaetd Treatments

0]
L

Tresh Rooted Rootad
cuttings cuttings cubers
Vl Control 15.00 10.75 12.90
500 r 15.35 11.50 14.00
1000 r 15,70 12.00 14.85
1500 © 16.25 12.35 15.20
2000 x 16.75 12.80 14,10
2500 © 16.25 12,75 i4.10
V, Control 12,50 13.75 14.40
“ 500 r 13.80 14.50 16,00
1Q00 ¢ 13.80 14,70 16,4
1500 x 14.20 15,20 186.60
2000 © 14.30 15.7%5 16.20
2300 x 14.25 15.30 16.05
V3 Control 11.80Q 10.50 11.89
500 r 12.75% 11.75 11.40
1200 © 12,75 12.2b% 12.00
1500 ¢ 13.50 12.50 11.80
2600 r© 13,75 12.60 11.80
2500 » 13.75 12.50 11.60
F wvalug LD wallig -
'resh rooted rozted rresh ROOECA AN
cuttaings <uttings tubsrsg cuttings cuttings cubors
Trestments 2,97/  4.975 5,961  2.423 2,088  2.379
Varieties  19.710°  33.212  45.190°  0.9¢9  0.851 971
Dxposures 24137 2.505°  1.084 1..99  1.203  1.374
Intore 0.051 0,063 0.153 2,423 2,08% 2,370
action

* Srgrifaicani ot 5% level

*& Saignafacent at 1% level
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The mean volume of tuber in vy control ranged f£rom

79.00 cm3 in rooted cuttings to 86,00 cm3 in roocted tubers.

In VQ control the mean values ranged from 70.00 cm3 in fresh

cuctings to 125.50 cm3 in rooted tubers, In vy control it

ranged from 68.00 to 100.50 cm3 an fresh cuttings and rooted

tubers respectively.

In fresh cuttings the mean tuber volume in vy ranged

from 82.00 cm3 in control to 94.00 cm3 in 1500 r. 1In VQ it
3

ranged from 70.00 cm3 in control to 85.50 cm™ in 2000 r while

in V3 i1t ranged from 64.50 cm3 ain 500 r to 73.50 cm3 in

2500 r.

In rooted cuttings the mean values in Vi ranged from
79.00 cm® in control to 88.00 cm® in 2000 and 2500 r. In

V2 the range was from 85.00 to 98,00 cm3 an control and

2000 r respectavely. In Vé 1t ranged from 68,50 cm3 in con-

trol to 82,00 cm3 in 2500 r.

In rooted tubers the mean volume in V1 differed from

86.00 cm3 in control to 101.50 cm3 in 2500 r. In V2 the
values ranged from 125.50 cm3 in control to 152.50 cm3 in

2500 r. The tuber volume in V., was 100.50 cm3 in control

3
and 134,00 cm3 in 2000 r.

In gamma ray exposed population of V, the mean values

ranged from 81.00 cm3 in 500 r of rooted cuttaings to 101.50 cm3
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Table 50. Volume of tuber (cm3)
Varieties Treatments Frooh Modggogidtreatmeg;OtEd
cuttings cuttings tubers
Vi Control 82,00 79.00 86.00
500 r 83.50 81,00 87.00
1000 r 88.00 84.00 91.00
1500 r 94.00 85.00 95,00
2000 ¢ 87.50 88.00 98.00
2500 r 87.50 88.00 101.50
V2 Control 70,00 85.00 125.50
500 r 76.00 87.50 137.50
1000 r 72.00 90.00 139.50
1500 r 84,50 94.00 144.00
2000 r 85.50 98.00 150.50
2500 r 84.50 92.50 152.50
\£ Control 68,00 68.50 100.50
500 r 64,50 75.00 108.50
1000 r 69.50 79.00 121.00
1500 r 70.00 80.00 125.50
2000 r 72.50 81.00 134.00
2500 r 73.50 82,00 132,50
F value CD value
Fresh Rooted Rooted  Fresh Rooted Rooted
cuttings cuttings  tubers cuttings cuttings tubers
Treatments  1.315 0.869 11.61%"  7.469 22.745  19.767
Varieties  8.243°  4.765°  80.818° 3.049  9.286 8.069
Exposures  0.878 0.955 6.356°  4.312 13.132  11.413
Inter— 0.149 0.046 0.399 7.469 22,745 19.767
action

* Significant at 5% level
*% Significant at 1% level
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in 2500 r of rooted tubers. 1In V2 che values differed from

76.00 cm3 in 500 r of fresh cuttings to 152.50 cm3 in 2500 r©

of rooted tubers. In Vj the values ranged from 64.50 to
134,00 cm3 in 500 r of fresh cuttings and 2000 r of rooted

tubers respectaively.
2, Tuber yield per vine

The influence of gamma rays on mean tuber yield per
vine in three sweet potato varieties 1s presented in Table
51 and Fig. 26. Statistaical analysis of the data showed
significant variation among treatments, varieties and exXpo-
sures in rooted cuttings and rooted tubers. Significant
difference among treatmencs and exposures was noted in the

case of fresh cuttings.

The mean tuber yield in Vi control ranged from 161.50 g

ain rooted tubers to 212.00 g in rooted cuttings. The mean

valves an V, control ranged from 144,50 g in fresh cuttangs

2
to 183.50 g in rooted tubers. In Vé control 1t ranged from

146.50 to 182,50 g an fresh cuttings and rooted tubers rese

pectavely.

In fresh cuttangs the mean values in Vi ranged from

176.00 g ain control to 272.00 g in 2000 r. In V., it ranged

2

from 144,50 g an control to 261.00 g in 2500 r. In Vé the

range was from 146.50 to 245,00 g an control and 2000 r
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Table 51. Tuber yield per vane (g)
Varieties Treatments Trooh Mod;ioggdtreatmeEEOted
cuttangs cuiltings tubers
Vi Control 176.00 212.00 161.50
500 r 188.00 233.50 198,00
1000 ¢ 226.50 235.00 205.00
1500 r 256.00 263,00 224.00
2000 r 272.00 294.00 252,50
2500 r 252,00 303.50 270.50
V2 Control 144,50 171.00 183.50
500 r 165.00 190.00 286.00
1000 r 187.50 209.50 317.00
1500 r 239.50 240.00 334.50
2000 r 255.00 262.50 334.50
2500 r 261.00 251.50 349,50
V3 Control 146,50 164.50 182.50
500 r 178.50 183,50 226,50
1000 r 205.00 199.00 254,00
1500 r 227.50 211.50 294,50
2000 r 245.00 244,50 330.00
2500 r 240.00 274.00 330.00
F value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments  2.486°  2.753°  3.728°  78.202  72.943  95.492
Varieties 1.230 5.524* 10.095* 31.926 29.779 38,984
Exposures  7.680°  6.872°  7.884°  45.150 42.114 55.132
Inter- 0.141 0.140 0.377 78,202 72.943 895,492
action

* Sagnaficant at 5% level
**+ sSignificant at 1% level
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respaectively.

In the case of rooted cuttaings the mean tuber yiela
in Vl ranged from 212.00 g in contrel o 303,50 g .n 2500 x,
in VQ the mean values differed from 171.00 g in concrol to
262.50 g 1n 2000 r while in Vé it ranged from 164.50 to
274.00 g 1in control and 2500 r respectively.

In rooted tubers the mean values in Vj differed from

161,50 g 2n control to 270.50 ¢ an 2500 r. In V2 it ranged
from 183.50 to 349.50 g in control and 2500 r respectively.
The mean tuber yield in VB was 182.50 g in control wo 330,00 g

an 2000 and 2500 r.

Arong the treated population the mean wuber vaald ol
vy snowed thz lowect value {(188.00 g) in 500 » of Iresh
cutiings and the haghest value (303.50 g) in 2500 £ of rociad
cuvitings. In V2 these values were 165.00 g in 500 r of fresbh
cutiings and 349,50 g in 2500 r of rooted tubers respoctivaly.
In V, the tuber vield was manamume (178.50 g) an 500 ¢ of
fregh cuttings end meximum (330.00 g) ain 2000 and 2500 r of

rooted tubsrs.

10. 7requency disctribution of variants an VM3 generation

Fregquency dastribution of variants for wvarious pol -

genice characters is presented in Tables 52 - CO.
1. Lengtn of vine at harvest

The frequency of negative variants an V1 for fresn
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cuttings ranged from 22.00 per cent in 1500 r to 29.00 per
cent in 2000 r. In rooted culttings it ranged from 41.00 per
cent in 1500 r to 48.00 per cent an 1000 r. In rooted tubers
the range was from 30.00 per cent an 500 ¥ to 44,00 per cent
in 2060 x. Ibp VQ for fresh cuttings the frequency of nega=-
tive varazants ranged from 28,00 per cent ain 1500 r to 36,00
per cent in 2500 r., In rooted cuttings it ranged from 35.00
per cent in 500 r to 40.50 per cent in 2000 r. In rooted
cubers the range was from 33.00 per cent in 2500 r to 39.00
per cenec in 500 r. In Vé for fresh cuttings it ranged from
42.50 per cent in 1000 £ to 51.00 per cent in 1500 r. In
rooted cuttings the range was f{rom 35.00 to 47.50 per cenc
an 1500 ard 2500 r respectively. In rooted tubers it ranged
from 36.50 per cent (500 and 1500 r) to 40.50 per cent in

2500 r.

The frequency of positive variants in Vi for fresh
cuttings ranged from 24.50 per cent in 2000 r to 35.50 per
cent an 1500 r. In rooted cuctings ii ranged Zrom 16.50 per
cent in 2500 r to 33.C0 per cent ain 1500 xr. In rooted tubers
1t ranged from 25.00 per cent (2000 and 2500 r) to 35.50 per
cent in 1000 r. In V2 for fresh cuc.tangs it ranged from
30.00 per cent in 2500 r to 39.00 per cent in 1500 r. In

rooted cuttings the range was from 13.00 per cent in 2000 ¢

to 24.00 per cent an 1000 r. In rooted cubers the fregueily



Table 52. Treqguency dastribution of vine length variants in vM3 generation (per cent)

S

Fresh cuttings Pooted cuttings Pooted tubers
Veraieties Trectments
Negatave Control Positive Negataive Control Posataive Negataive Control Positave
variants group variants variants group variants variants grouo variants
Vl 500 r 25.00 44.00 31,00 45.00 30.60 25.00 30.00 35.00 35.00
1000 r 27.50 38.00 34.50 48.00 32.00 20.00 39.50 25.00 35.50
1500 r 22.00 42.50 35.50 41.00 26.00 33.00 34.00 37.50 28.50
2000 r 29.00 46,50 24.50 46.50 34,00 19.50 44.00 30.50 25.00
2500 r 27.50 45.00 27.50 46,50 37.00 16.50 35.00 40.00 25.00
v, 500 ~ 30.00 35.00 35.00 35.00 44.00 21.00 39.00 41.00 20.00
1000 r 30.00 35.00 35.00 40.00 36.00 24.00 36.00 37.00 27.00
1500 r 28.00 33.00 3°©.00 37.00 45.00 18.00 35,00 42.00 23.00
2000 r 29.00 40.00 31.00 40.50 46.50 13.00 38.50 40.00 21.50
2500 r 36.00 34.00 30.00 37.50 45.00 17.50 33.00 46.00 21.00
V3 500 r 47.50 32.50 20.00 41.00 28,00 31.00 36.50 31.00 32.50
1000 r 42.50 33.50 24.00 38.50 30.50 31.00 37.00 34.00 29.00
1500 r 51.00 38.50 10.50 35.00 35.00 30.00 36.50 30.00 33.50
2000 r 44.00 36.00 20.00 38.00 31.50 30.50 37.00 33.00 30.00
2500 r 48.00 34.00 18.00 47.50 26,00 26,50 40.50 32.00 27,50
F value
Fresh Rooted Rooted
cuttings cuttings tubers
Treatments 0.046 0.013 0.007
Varieties 0.281 0.013 0.019
Exposures 0.001 0.005 0.007

Interaction 0 009 0.005 0.004




of positive variants ranged from 21.00 to 27.00 per cent an
2500 and 1000 r respectavely. In V3 for fresh cuttaings it
ranged from 10,50 per cent in 1500 r to 24.00 per cent in
1000 r. In rooted cuttings it ranged from 26.50 per cent
(2500 r) to 31.00 per cent (500 and 1000 r). 1In v, for
rooted tubers i1t ranged from 27.50 per cent in 2500 r to

33.50 per cent in 1500 r,
2. Number of branches per vine

The freguency of negative variants in Vi for fresh
cuttaings ranged from 18.00 per cent in 2000 r to 27.50 per
cent in 1000 r. 1In rooted cuttings it ranged from 25.00 per
cent in 500 r to 34.00 per cent in 2500 r. In rooted tubers
it ranged from 21.00 per cent in 2500 r to 30.00 per cent
an 2000 r. 1In Vé the frequency of negative variants for
fresh cuttings ranged from 26.00 per cent in 500 r to 41.00
per cent in 2500 r. In rooted cucttangs it ranged from 19.50
per cent in 500 r to 30.00 per cent in 1500 r. In rooted
tubers the range was from 23.00 per cent in 1000 r to 37.00
per cent in 1500 r. In Vé che frequency of negative variants
for fresh cuttings ranged from 2.00 per cent in 2500 r to
26.00 per cent an 1000 r. In rooted cuttings it ranged from
24,00 per cent (1000 and 2000 r) to 35.50 per cent (2500 r).

The frequency of negative variants in rooted tubers ranged

from 19,00 per cent in 2000 r to 25.00 per cent ain 500 r.
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The fregquency of positive varianms in V1 for fresh
cutuings canged from 7.00 per cent in 1500 r to 17.00 per cent
in 500 r. 1In rooted cuttings it ranged from 7.00 per cenc
in 2000 r to 13.00 per cenL in 500 r. In rooted ctuberg the
rarge was from 15.50 per cent in 2000 r to 23.50 per cent in
500 r. 1In vy
ranged from 12,10 per cent in 500 z to 45,00 pcr cent in

for fresh cuttings the f{reguency of positive

2500 r. 1In rooted cuttings the range was f£from 25.00 to

30.50 per cent in 500 and 2000 r respectively. In rooted
tubers it ranged fcom 50.50 per cent in 2000 £ wo 55.00 per
cent in 2500 . In Vé the frequency of positive variants

for fresh cuttings ranged from 11.00 per cent (500 and 1500 r)
to 17.00 per cent (2500 r). In rooted cuctings the range

was from 11.00 per cent an 2000 ¢ to 17.00 per cent in 500 r.
In rooted tubers it ranged from 11.00 per cenc in 1000 r to

17.00 per cent an 2000 r.
3. Fresh weaght of vine

In fresh cuttings the freqguency of negative variancs

in Vﬁ ranged from 27.5C per cent in 1000 £ to 39.00 per cent

in 500 r. In rooted cuttings it ranced from 51.80 per cent
in 2000 r 1o 60,50 per cent in 500 r. In rooted Lubers the
range was f{rom 40.50 per cent in 500 r t©o 47.50 per ceat in

2000 r. In VvV, the frequency of negative variancs for fresh

2
cuttings ranged from 31.50 per cent in 500 ¢ to 39.00 per cent



Table 53. Frequency distribution of branch number variants in vM3 generation (per cent)

Fresh cuttings Rooted cuttings Rooted tubers
Varieties Treatments

Negative Control Pasgitive Negative Control Positive Negative Control  Positive

016

variants group variants variants group variants variants group variants
V1 500 r 25.00 58.00 17.00 25,00 49,50 25.50 26.50 53.50 20.00
1000 r 27.50 63.50 9.00 30.00 46,00 24,00 26.00 60.00 14.00
1500 r 24.50 68.50 7.00 33,00 56.50 10.50 29,00 >8.50 12.50
2000 r 18.00 72.50 9.50 27.50 59.50 13,00 30.00 55.00 15.00
2500 r 21.00 71.50 7.50 34,00 53.00 13,00 21.00 65.00 14,00
V2 500 r 26.00 48,50 25.50 19.50 67.50 13.00 35.00 41,50 23.50
1000 r 31.00 55,00 19.00 27.00 62.50 10,50 23.00 56,00 21.00
1500 r 30.00 56.50 13.50 30.00 62.00 8.00 37.00 45,00 18.00
2000 r 33.00 53.00 14,00 23.50 69.50 7.00 36.00 48,50 15,50
2500 r 41.00 49.50 9.50 25.50 64.590 10.00 27.00 53.00 20.00
V3 500 r 24.00 65.00 11.00 29.00 54,00 17.00 25,00 60.00 15.00
1000 r 26.00 61.00 13.00 24,00 63.00 15.00 21.50 67.50 11.00
1500 r 18.00 71.00 11.00 31.50 56.50 12.00 21.00 66.00 15.00
2000 r 15.50 72.50 12.00 24,00 65.00 11.00 19.00 64,00 17.00
2500 r 9.00 74 .00 17.00 35.50 51.00 13.50 22,00 64,00 14.00
F value

Fresh Rooted Rooted

cuttings cuttings tubers

Treatments 0.022 0.011 0.013

Varieties 0.036 0.003 0.014

Exposures 0.007 0.029 0.004

Interaction 0.027 0.005 0.017




in 2000 c¢. In rooted cuttings it ranged {from 34,30 per cent
in 500 r co 52.70 per cent an 2500 r. In rooted tubers the
range was from 37.50 per cent in 500 r {o 56,00 per cent in
2500 r. In V3 the frequency of negative vartants for fresh
cuttings ranged from 27.00 pec cent in 2000 r to 34.00 per
cent in 2500 r. In rooted cuttings it ranged from 42,60 per
cent in 2000 r to 57.60 per cent 1in 1000 r£. In rooted tubers

it ranged from 31,50 per cent in 500 r to 50.00 per cent in

2500 c.

The frequency of positive variants in Vi for fresh
cuttings ranged from 28.50 per cent in 1500 r to 42.50 per
cent in 1000 r. In cooted cuttings it ranged from 12.70 per
cent an 2500 r to 22.30 per cent in 1000 r. In rooted tubers
the range was from 14.50 per ccnt in 2000 r to 19.50 per cent

in 500 r. In V, for fresh cuttings the frequency of positive

2
variants ranged from 25.50 per cent in 1000 r to 29.50 per
cent in 500 r. In rooted cuttings it ranged from 1i.00 per
cent in 2500 r to 23.80 per cent in 500 r, In rooted tubers
the range was from 22.00 per cent ain 2500 r to 27.00 per cent
in 1000 r. The freqguency of positive varciants in Vé for
fresh cuttings ranged from 20,00 per cent in 2500 r to 24,00
per cent i1a 1500 r. In rooted cuttings it ranged {from 14.00

per cent in 2500 r to 25.00 per cent in 500 r. In rootied

tubers the range was from 11.50 pec cent in 2500 r to



Table 54, Frequency distribution of fresh weight variants in VM3 generation (per cent)

Fresh cuttings Rooted cuttings Rooted tubers
Varietles Treatments

Negative Control Positive Negative Controsl Positive Negative Control Positive

Tbo

variants group variants variants groun variants variants groJp variants
vy 500 r 39.00 22,00 39 00 60.50 21,80 17.70 40,50 40.00 19.50
1000 r 27.50 30.00 42,50 52.00 25,70 22,30 41,00 42,50 16.50
1500 r 38.50 33.00 28.50 59.60 27.80 17.70 45,50 37.50 17.00
2000 r 37.50 31.50 31.00 51.80 31.40 16.90 47.50 38,00 14.50
2500 r 33.00 29,00 58.00 53.60 33.90 12,70 43,00 41,00 16.00
VZ 500 r 31.50 39.00 29.50 34,30 41,90 23.80 37.50 39.00 23,50
1000 r 35.50 39.00 25.50 38.90 43,00 18.10 38.00 35.00 27.00
1500 r 36.50 35.00 28.50 46,00 31.60 22,50 41.00 32.50 26.50
2000 r 39.00 35 00 26.00 42,20 40.20 17.70 48,50 28.00 23.50
2500 r 34 00 40,00 26.00 52.70 36.40 11.00 56,00 22.00 22.00
V3 500 r 32.00 45,00 23,00 44,00 31,00 25,00 31.50 39,00 29,50
1000 r 32.50 45,00 22,50 57.60 23,70 20.70 38.50 41,00 20.50
1500 r 30.50 45.50 24 00 43 50 36,20 20,30 41,00 37.00 22,00
2000 r 27.00 51,00 22 00 42,60 34,20 23.20 38.50 45,00 16.50
2500 r 34,00 46 00 20,00 56,00 30,00 14,00 50,00 38.50 11.50
F value

Fresh Rooted Rooted

cuttings cuttings tubers

Treatments 0.009 0.018 0.014

Varieties 0,022 0.039 0.034

EXposures 0.004 0.022 0.026

Interaction 0.008 0.010 0.025
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29,50 per cent ain 500 r.
4, Number of tubers per vine

The frequency of negative variants in Vi for fresh
cuttings ranged from 8.50 per cent in 2000 r to 18.00 per cent
in 500 r. In rooted cuttings the range was from 14.00 per
cent in 2000 r to 23.00 per cent ain 500 r. In rooted tubers
the range was from 15.00 per cent an 1500 r to 25.00 per cent
in 1000 r. The frequency of negative variants in V2 for
fresh cuttings ranged from 12.00 per cent in 2500 r to 18.50
per cent in 500 r. In rooted cuttings it ranged from 17.50
per cent (1500 and 2000 r) to 25.00 per cenc (500 r). In
rooted tubers the range was from 10.00 to 15.50 per cent in
2500 and 500 r respectaively. The {reguency of negative
variants in Vj for fresh cuttings ranged from 2,00 per cenc
(1500 and 2500 r) to 13.00 per cent (1000 r). In rooted
cuttings 1t ranged from 10.00 per cent in 2500 r to 17.00
per cent in 1000 r. In rooted tubers the negative variants
ranged from 12.00 per cent in 2500 r to 26,00 per cenc in

500 r.

In the case of fresh cuttings the fregquency of posi~
tive variants in vi ranged from 5.00 per ceni an 1000 r to
31.00 per cent an 2000 r. In rooted cuttings the range was

from 6.50 per cent in 500 r to 31.00 per cent in 2000 r. 1In
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rooted tubers the frequency of positive variants ranged from

13.50 per cent in 500 r to 26.50 per cent an 2000 r,

The frequency of positive variants in \Z for fresh
cuttings ranged from 16.00 per cent in 500 r to 30.00 per cent
in 2000 and 2500 r. In rooted cuttings the range was from
18.50 per cent in 500 r to 35.00 per cent ain 2000 r. The
frequency of positlve variants in rooted tubers ranged f£rom
6.50 to 15.50 per cent in 500 r and 2000 r respectively.

The frequency of positive variants in Vj for fresh cuttings
ranged from 4.50 per cent inh 500 r to 28,50 per cent in

2500 r. 1In rooted cuctings it ranged from 6,00 per cent in
500 r to 18.50 per cent in 2000 r., In rooted tubers the
range was from 13.00 per cent in 1000 r to 25.00 per cent in

2500 r.
S. Wweight of tuber

The frequency of negative variants in Vl for fresh
cuttangs ranged from 12.00 per cent an 2500 r to 23.00 per
cent 1n 500 r. In rooted cuttings 1t ranged from 21.00 per
cent in 2500 r to 32.50 per cent ain 500 r. In rooted tubers
the range was from 12.00 to 20.00 per cent in 2000 and 500 r
respectively. In V2 the frequency of negative variants for
fresh cuttings ranged from 9.00 per cent in 2500 r to 15.00

per cent ain 1000 r. In rooted cuctings it ranged from 26.00

per cent ain 2500 r to 33.00 per cent in 500 r. In rooted



Taple 55, Freguency distribution of tuber numbar variants in vM3 generation (per cent)

Fresh cuttancs Pooted cuttings Rooted tubers
varieties Treatments
Negatave Control Positive Negatave Control Positaive Neactive Control Positave
variants group varxiants variants group Vvariants variants aroup variants
Vl 500 r 18.00 76.00 6.00 23.00 70.50 6.50 21.50 €5.00 13.50
1000 r 12,50 82.50 5.00 20.50 67.50 12.00 25.00 59.00 16.00
1500 r 10.50 68.50 21.00 16.00 61.00 23.00 15.00 65.00 20.00
2000 r 8.50 60.50 31.00 14.00 55.00 31.00 18.C0O 55.50 26.50
2500 r 9.50 60.50 30.00 17.50 65.00 17.50 16.00 60.00 24.00
v2 500 r 18.50 65.50 16.00 25.00 56.50 18.50 15.50 78.00 €.50
1000 r 15.00 64.50 20.50 21.00 57.50 21.50 13.00 77.00 10.00
1500 r 17.50 56.00 26.5 17.50 54.00 26.50 13.00 75.00 12.00
2000 r 13.00 57.00 30.00 17.50 47.50 35.00 14.00 70.50 15.50
2500 r 12.00 58.00 30.00 19.00 50.00 31.00 10.00 78.00 12.00
A}
V3 500 r 10.50 85.00 4,50 16.00 78.00 6.00 26.00 60.00 14.00 -
1000 r 13.00 78.50 8.50 17.00 75.00 8.00 23,00 64.00 13.00 >
1500 r 9.00 67.50 23.50 13.00 75.00 12 00 19.00 60.00 21.00
2000 r 11.50 61.50 27.00 11.50 70.00 18.50 16.00 60.00 24,00
2500 r 9.00 62.50 28.50 10.00 72.00 18.00 12.00 €3.00 25.00
T value
Fresh Rooted Rooted
cuttings cuttings tubers
Treatments 0.044 0.032 0.032
Varaieties 0.002 0.018 0.002
Lyposures 0.136 0.093 0.099

Interaction 0.008 0.005 0.005
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tubers the range was from 16.50 per cent in 2000 r to 24.00
per cent in 500 r. In Vé the fregquency of negative variants
for fresh cuttings ranged from 15.00 per cent ain 2500 r to
26,00 per cent in 500 r. In rooted cuttings it ranged from
12.530 per cenc in 1500 r to 33.00 per cent ain 500 r. 1In
rooted tubers Lt ranged from 15.50 per cent an 500 r ©o 21.50

per cent in 1000 r,

The frequency of posative variants in Vi for fresh
cuttaings ranged from 11.00 per cent an 500 r to 33.00 per cent
in 2500 r. In rooted cuttings it ranged from 15.00 to 30.00
prer cent in 500 and 2500 r respectaively. In rooted tubers
the range was from 16,00 per cent an 500 r to 37.50 per cent
in 2000 and 2500 r. 1In Vé the frequency of positive variants
for fresh cuttings ranged from 10.00 to 22.30 per cent an 500
and 2500 r respectively. In rooted cuttings it ranged from
29.00 per cent (500 r) to 41.00 per cent (1500 and 2500 r).
In rooted tubers the range was from 15.00 per cent in 500 r
to 32.50 per cent an 2500 r. The fregquency of positive
variants in Vé for fresh cuitings ranged from 12.50 per cent
in 500 r to 28.00 per cent 1n 2500 r. In rooted cuttings
the frequency ranged from 14.00 per cent an 500 r to 25.00
per cent in 2000 r. In rooled tubers the frequency Of posi-

tive variants ranged from 13.00 per cent in 500 r to 20.00

per cent in 2500 r,



Table 56. Freguency dastribution of tuber wei ™t varients ip vM, cgeneration (per cent)

3

9va

Fresh cutt.ngs t ooted cuttings Pooted tubers
Verieties Trectmants
Negative Contrecl Positaive Negative Control Positive Haegetaive Control Positive
variants group variants variants group variants variants group varaiants
Vl 500 r 23.00 66 00 11.00 32.50 52.50 15.00 20.00 64.00 16.00
1000 r 17.00 62.00 21.00 30.00 48.00 22.00 15.50 59,00 25.50
1500 r 17.00 61.50 21.50 28.00 48.00 24.00 15.00 £2.50 22.50
2000 r 13.00 57.50 29.50 23.00 50.00 27.00 12.00 50.50 37.50
2-500 r 12.00 55,00 33.00 21.00 49.00 30.00 13.50 49.00 37.5
Vo 500 r 11.00 79.00 10.00 33.00 38.00 29.00 24.00 €1.00 15.00
1000 r 15.00 74.00 11.00 29.00 36 00 35.00 22.00 59.00 19.C0
1500 r 13.00 73.50 13.50 29.00 30.00 41.00 17.50 56.00 26,50
2000 r 11.00 71.50 17.50 27.50 38.00 34.50 16.50 55.00 23.50
2500 r 9.00 68,50 22.50 26.00 33.00 41.00 19.00 48 50 32.50
V3 500 r 26.00 61.50 12.50 33.00 53.00 14.00 15.50 71.50 13.00
1000 r 23.00 61.00 16.00 23.50 58,50 18.00 21.50 64 .00 14.50
1.00 r 21.00 60.00 19.00 12.50 64.50 23.00 18.50 65.00 16.50
2000 r 16.00 64,00 20.00 17.50 57.50 25.00 16.50 64,00 19.50
2500 r 15.00 57.00 28.00 17.00 60.00 23.00 17.00 63.00 20,00
F value
Fresh Rooted Pooted
cuttings cuttangs tubers
Treatments 0.028 0.019 0.026
Varaieties 0.021 0.024 0.052
Cvposures 0.077 0.048 0.0-1

Interaction 0.005 0.004 0.007




247

6. Length of tuber

The frequency of negative wvariants in vi for fresh
cuttings ranged from 8.50 per cent in 2500 r to 23.30 per cent
in 500 r. In rooted cuttings it ranged from 9.50 per cent
in 2500 r to 24.35 per cent in 1000 r. In rooted tubers the
range was from 21.00 per cent in 2000 r to 29,50 per cent in
500 r« In V2 the frequency of negative variants for £resh
cuttings ranged from 11.30 per cent in 2500 x to 24.80 per
cent in 500 r. 1In rooted cuttings it ranged from 12.55 per
cent in 2500 r to 26.80 per cent in 1500 r. 1In rooted tubers
the range was from 15.70 to 19,50 per cent in 1000 and 500 r
respectively. The freguency of negative variants in vs for
fresh cuttaings ranged from 16.60 per cent in 2000 r to 28.00
per cent in 500 r. In rooted cuttings the range was from
6.50 per cent an 2000 r to 24.90 per cent in 500 r. In rooted
tubers 1t ranged from 25.85 per cent in 2500 r to 32.00 per

cent ain 1500 r.

The freguency of positave variants in Vi for fresh
cuttings ranged from 44.65 per cent in 500 ¢ to 62.90 per cent
an 2500 r. 1In rooted cuttings it ranged from 26.30 per cent
in 1000 r to 50,00 per cent in 2000 r. In rooted tubers it
ranged from 16.70 per cent in 500 r to 26.25 per cent in
2500 r. 1In V, the frequency of positive variants for f£resh

2
cuttings ranged from 27.90 per cent in 500 r to 50.40 per cent



Table 57.

Frequency daistrabution of tuber lencth v.riants in VM3 generation (per cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Veraetazs Treetments
Negataive Control Positave Negative Control Positive Negative Control Positave
variants group variants variants group veriants variants grouo varients
Vl 500 r 23.30 32.05 44.65 16.20 38.60 45,20 29.50 53.80 16.70
1000 r 19.25 31.65 49,10 24.35 49,35 26,30 27.30 52.55 20.15
1500 r 15.70 39.25 45.05 18.65 52.60 28.75 27.40 55.55 17.05
2000 r 10.90 35.90 53.20 13.70 36.30 50.00 21.00 55.50 23.50
2500 r 8.50 28.60 62.20 9.50 43.90 46.60 22.50 51.25 26,25
Vo 500 r 24.80 47.30 27.90 16.75 50.95 32.30 19.50 49,25 31.25
1000 r 19.10 42.40 38.50 15.00 59.65 25.35 15.70 42.20 42.10
1500 r 18.65 45.50 35.85 26.80 42,25 30.95 19,35 42,25 38.40
2000 r 11.35 58.25 50.40 13.00 55.20 31.80 16.10 44.10 39.80
2500 r 11.30 39.80 48.90 12.55 52.55 34.90 18.30 45,60 36.10
N
Vg 500 r 28.00 30.70 41.30 24.90 32.25 42.85 26.80 41.20 32.00 &
1000 r 19.60 37.30 43,10 15.00 41.00 44.00 28.50 27.50 45.00 &0
100 r 21.85 33.75 44.40 19.15 40.95 39.90 32.00 33.00 35.00
2000 r 16,60 35.15 48.25 6.50 43,60 49,90 29.40 36.90 33.70
2500 r 17.85 32.30 49.85 7.75 41.75 50.50 25.85 41.15 33.00
P value
Fresh Rooted Rooted
cuttinecs cuttaings tubers
Treatments 0.028 0.035 0.027
Varietaes 0.039 0.067 0.132
Exposures 0.071 0.064 0.020
Interactaion 0.004 0.012 0.005




2490

in 2000 r. In rooted cuttings a1t ranged from 25,35 per cent
in 1000 r to 34.90 per cent in 2500 r. In rooted tubers the
range was from 31.25 to 42.10 per cent in 500 and 1000 r rese
pectavely. In Vé the frequency of positaive variants for
fresh cuttings ranged from 41.30 per cent in 500 r to 49.85
rer cent in 2500 r. 1In rooted cuttings it ranged from 39.90
per cent an 1500 r to 50.50 per cent in 2500 r. In rooted
tubers the range was from 32,00 per cent in 500 r to 45,00

per cent an 1000 r.
7. Girth of tuber

The freguency of negative variants in Vi for fresh
cuttaings ranged from 17.00 per cent in 2500 r to 22.00 per
cent in 500 r. In rooted cuttangs it ranged from 31,00 per
cent an 2500 r to 48.00 per cent in 500 r. In rooted tubers
the range was from 39,00 per cent in 2500 r to 41.50 per cent
in 1500 r. The frequency of negative variants in Vé for
fresh cuttings ranged from 28.00 to 34,00 per cent in 2500
and 500 r respectively. 1In rooted cuttings it ranged from
24.50 per cent in 2000 r to 39.00 per cent an 1000 r. In
rooted tubers it ranged from 29.00 per cent in 2500 r to
35.00 per cent in 500 r. In V3 the frequency of negative
variants for fresh cuttings ranged from 17.50 per cent an
2500 r to 27.50 per cent an 500 and 1000 r., In rooted cutt-

ings 1t ranged from 20.50 per cent an 1500 r to 27.00 per cent



in 1000 r. 1In rooted tubers the range was from 18.00 per cent

an 2500 r to 32.50 per cent in 500 r.

The frequency of positaive variants in v, for fresh
cuttings ranged from 39.00 per cent in 500 ¥ to 44.50 psr cent
in 1500 r. In roored curcings the range was from 27.00 per
cent ain 500 r Lo 22,50 per cent ain 1500 r. In cooted tubers
i1t rarged from 17.00 to 22.00 per cent 1in 500 and 2500 <
respectively. The frequency of positive variancts Ln Vé for
fresh cuttings ranged from 29.00 per cent in 500 r to 35.00
per cent in 2500 ¢. In rooted cuttings it ranged from 17.00
per cene (500 r) co 24.00 per cenc (2000 and 2500 r). Ip
rooted tubers the range was from 28.00 to 34.00 per cenct in
500 and 2500 r respeceively, In V3 the fregquency of posi=
tive variants for fresh cuctings ranged from 33.50 psr cent
in 500 r to 39.00 per cent in 2000 r. 1In rooted cuttings it
ranged from 24.00 per cent ain 500 r to 34,00 per cent in
2000 r. In rooted tubers the range was from 27,50 per cent

(500 and 1000 r) to 35.50 per cent (2000 r).
8. Volume of tuber

The frequency of negative variants in Vi for fresh
cuttings ranged from 15.90 per cent ain 2000 r to 42.25 per
cent in 500 r. In rooted cuttings 1t ranged from 30.00 p=ar

cent (500, 1500 and 2500 r) to 33.50 per cenc in 2000 r. 1In



Table 58 Pregquency dastribution of tuber aqirth veriants an vli, generction (p=r cen+)

3

Fresh cuttancs Rooted cuttaings Pootea tubers

verieties Treatma2nts

Negative Control Positive  Negatave Control Positive Negative Control Positive
variants group variants varaiants croup variants Vveriants crouo variants
Vl 500 r 22 00 39.00 39.00 48 00 25 00 27.00 41.00 42.00 17.00
1000 r 20.00 40 00 40 00 47.50 21 >0 31.00 3% 50 40.00 20.50
1500 r 20.50 35.00 44.50 38 50 29 00 32 50 41.50 38.00 20.50
2000 r 20.50 40.00 39 50 36.00 34.50 29 >0 40.00 40 00 20.00
2500 r 17.00 42.00 41.00 31.00 38.50 30.50 39.00 39.00 22.00
v, 500 r 34.00 37.00 29.00 35.50 47.50 17.00 35.00 37.00 28 00
1000 r 31.00 36.00 33.00 39.00 41.00 20 00 33.00 37.00 30.00
1500 r 31.00 38.50 30 50 27 00 50.50 22 50 30.50 38.50 31.00
2000 r 30.00 37.00 33.00 24,50 51 50 24.00 33.00 36.00 31.00
2500 r 28 00 37.00 35.00 29 50 46 50 24.00 29.00 37.00 34.00
A 500 - 27 50 39.00 33.50 26.00 50.00 24 00 32.50 40.00 27.50
1000 27 50 38.50 34.00 27.00 45,00 28 00 24.00 48.50 27.50
1500 r 24 00 39.00 37.00 20.50 48 50 31.00 27 50 39.00 33.50
2000 r 21 00 40.00 39.00 23.00 43.00 34.00 25,00 39.50 35 50
2500 r 17 50 48.50 34.00 23.00 47.00 30.00 18.00 48.50 33.50
F value
Fresh Rooted Rooted
cuttings cuttings tubers

Treatments 0.013 0.019 0.024

Varietaes 0 071 0.067 0.127

Exposures 0.006 0 031 0.013

Interaction 0.000 0.001 0.003

N
b....s
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rooted tubers the range was from 19,00 per c¢ent in 1000 r to
22.50 per cent in 1500 r. The fregquency of negative variants
in V2 for fresh cuttings ranged from 7.25 per cent ain 2500 r
to 20.40 per cent in 500 r, In rooted cuttings it ranged
from 27.00 per cent in 2500 r to 36,50 per cent in 1000 r.

In rooted tubers the range was from 17.00 per cent an 500 r
to 24.50 per cent in 2000 r. 1In Vé the frequency of nega=-
tave variancs for fresh cuttings ranged from 11.50 per cent
in 2000 r to 16.35 per cent in 500 r, In rooted cuttings

it ranged from 32.00 per cent in 2500 r to 38,00 per cent

in 2000 r. In roored tubers che range was from 15.00 per cent

(1000, 1500 and 2500 r) to 19.00 per cent (500 r).

The freguency of positive variants in Vi for fresh
cuttangs ranged from 20.25 per cent in 500 r to 35.90 per cent
an 2000 r. In rooted cuttings the range was from 25.00 per
cent in 500 r to 32.50 per cent in 2000 r. In rooted tubers
1t ranged from 35.50 per cent in 500 r to 44,00 per cent in
2500 r. In V2 the frequency of positive variants for fresh
cuttaings ranged from 12,10 per cent in 500 r to 45,00 per cent
in 2500 r. 1In rooted cuttings it ranged from 25,00 to 30.50
per cent in 500 and 2000 r respectavely. In rooted tubers
the range was from 50.50 per cent in 2000 r to 55,00 per cent
in 2500 r. 1In AL the frequency of positive vaciants for

fresh cuttings ranged from 15,10 per cent in 500 r to 31.35

per cent in 1500 r. 1In rooted cuttaings it ranged from



Table 59. Frequency distribution of tuber volume variants in vM3 generation (per cent)

—

Fresh cuttings Rooted cuttings Rooted tubers

Varietles Treatwments
Negative Control  Positive Negative Control  Positive Negative Control Positive

variants group variants variants group variants variants group variants
AL 500 r 42,25 37.50 20,25 30,00 45,00 25.00 22,25 42,25 35.50
1000 r 20.75 47,50 31.75 32.00 40,50 27.50 19.00 42,75 38.25
1500 r 22.50 45,50 32,00 30,00 44,00 26.00 22,50 38,50 39.00
2000 r 15.90 48.20 35.90 33.50 34,00 32.50 19.50 38,00 42,50
2500 r 21.00 45,00 34.00 30,00 40,00 30.00 21.00 35.00 44,00
V2 500 r 20.40 67.50 12.10 35.00 40,00 25.00 17.00 30.00 53.00
1000 r 12.65 59.20 28.15 36.50 38,00 25.50 21.00 27.50 51.50
1500 r 11.25 62,25 26.50 33.50 36.50 30.00 18.00 22.50 54,50
2000 r 8 90 54,30 36,20 28,50 41,00 30.50 24,50 25.00 50.50
2500 r 7.25 47.75 45,00 27.00 43,00 30.00 20.00 25.00 55.00
A\
V3 500 r 16.35 68.55 15.10 34,00 42,00 24,00 19.00 35,00 46.00 (o
1000 r 13.85 62.45  23.70 33.00 49.50 17.50 15.00 38.00  47.00 Co
1500 r 12.25 56.40 31.35 32.50 41.50 26.00 15.00 35.00 50.00
2000 r 11.50 65.50 23.00 38.00 39,00 23,00 17.50 34,00 48,50
2500 r 13,00 58.25 28.75 32,00 41,00 27.00 15.00 38,00 47.00
F value
Fresh Rooted Rooted
cuttings cuttings tubers
Treatments 0.045 0.004 0.0
Varieties 0.035 0.007 0.062
Exposures 0.113 0.004 0.002

Interaction 0.013 0.003 0,002
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17.50 per cent an 1000 r to 27.00 per cent ain 2500 r, 1In
rooted tubers the range was from 46.00 per cent in 500 r to

50.00 per cent in 1500 r.
9., Tuber yield per vine

The frequency of negative variants in Vi for fresh
cuttings ranged from 6,00 per cent in 2500 r to 12.50 per cent
ain 500 and 1000 r. In rooted cuttings it ranged from 6.00
per cent in 2500 r to 16.00 per cent in 500 r. In rooted
tubers the frequency of negative variants ranged from 4.00
per cent in 1000 r to 16,00 per cent in 500 r. The freqguency
of negative variants in Vé for fresh cuttings ranged from
5.00 per cent in 2500 r to 15.00 per cent in 500 r. In
rooted cuttings it ranged from 4.00 to 11.00 per cent in
2500 and 500 r respectively. In rooted tubers the range was
from 15.00 per cent an 2500 r to 31.50 per cent in 500 r.

In vs the frequency of negative variants for fresh cuttings
ranged from 8.00 per cent in 2500 r to 18,00 per cent in

500 r. In rooted cuttings it ranged from 11.00 per cent in
2500 r to 25.00 per cent in 500 r. The frequency of negative

variancs an rooted tubers ranged from 11.00 per cent in

2500 r to 22,00 per cent an 500 r.

The frequency of positaive variants in Vi for fresh

cuttings ranged from 6.50 per cent ln 500 r to 20.00 per cent



Table 60. Frequency distribution of tuber yield variants in vM3 generation (per cent)

Fresh cuttings

Rooted cuttings

Rooted tubers

Varieties Treatments
Negative Control Positive Negative Control Positive Negative Contrsl  Positive
variants group variants variants group variants variants group variants
vy 500 r 12.50 81,00 6.50 16.00 78.00 6.00 16,00 71.50 12,50
1000 r 12,50 76.50 11.00 14.00 78.00 8.00 4,00 73.00 13.00
1500 r 10.00 80.00 10.00 13.50 76.00 10.50 14,00 69.00 17.00
2000 r 9.00 73.00 18.00 9.00 82,00 9.00 12,00 65.00 23,00
2500 r 6.00 74,00 20.00 6.00 81.50 12,50 7.00 67 .00 26.00
V2 500 r 15.00 74,00 11.00 11,00 76,00 13.00 31.50 49,50 19,00
1000 r 13.00 73.50 13.20 8.50 77.50 14,00 26,00 51.50 22,50
1500 r 11.00 74.00 15,00 7.00 77.00 16.00 25.00 54,00 21.00
2000 r 7.00 75.00 18,00 6.00 79.00 15.00 20,00 55.00 25,00 o
2500 r 5.00 75.00 20.00 4,00 78.50 17.50 15.00 62.00 23.00 Z?i
V3 500 r 18.00 78.50 3.50 25.00 71.00 4,00 22,00 64,00 14,00
1000 r 14,00 82.00 4,00 22,00 71,50 6.50 18,00 64.50 17.50
1500 r 12 00 80.00 8.00 16,00 77 .00 7.00 18.00 64,50 17.50
2000 r 10.00 78.50 11.50 14,00 76.00 10.00 14,00 64,50 21,50
2500 r 8,00 78.50 13,50 11.00 75.50 13.50 11.00 63.00 26.00
F value
Fresh Rooted Rooted
cuttings cuttings tubers
Treatments 0.030 0.040 0.019
Varieties 0.053 0.158 0.016
Exposures 0.079 0.055 0.057
Interaction 0.000 0.003 0,000
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in 2500 r. 1In rooted cuttings the frequency of positive
variants ranged from 6.00 per cent in 500 r to 12.50 per cent
an 2500 r. In rooted tubers the range was from 12,50 per cent
in 500 r to 26.00 per cent in 2500 r. 1In VQ the frequency

of positive variants for fresh cuttings ranged from 11.00 per
cent in 500 r to 20.00 per cent in 2500 r. In rooted cuttings
1t ranged from 13.00 per cent in 500 r to 17.50 per cenc in
2500 r. In rooted tubers it ranged from 19.00 per cent in

500 r to 25.00 per cent in 2000 c. The freguency of posi-
tive variants an Vj for fresh cuttings ranged from 3.50 par
cent in 500 r to 13.50 per cent ain 2500 r. In rooted cuttings
it ranged from 4.00 to 13.50 per cent in 500 and 2500 r res=

pectaively. In rooted tubecs the range was from 14.00 per cent

an 500 ¢ to 26,00 per cent in 2500 r.

D. vM, generation

The foucth vegetatively propagated generation was
raised to rest further the performance of the selected
entries from VMB generation. The results emanated are pre-

sented below.
1. Length of vine at harvest

The mean vine length as influenced by gamna rays is
presenced in Table 61, Statistical analysis of the data

showed zignificant variation among -reatments, vacieties and
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exposures in all the three modes of treatment. Signaficant

interaction was noticed in fresh cuttings.

The mean length of wvine in Vi control ranged from

189.00 cm in rooted tubers to 214.00 cm in rooted cuttangs.

Iin V, the mean values in control differed from 90,00 cm in

2
fresh cuttaings to 106.00 ¢m an rooted tubers, The mean
values in Vé control ranged from 80.00 to 110,00 cm in fresh

cuttangs and rooted cuttings respectively.

In fresh cuttings the mean values in Vi ranged from
160,00 cm in 2500 r to 222,50 ¢m xn 500 r. In v2 it ranged
£rom 63.50 cm in 2500 r to 90.00 cm in control., In Vé the
range was from 62,00 to 80,00 cm in 2500 r and control res-

pectively.

In rooted cuttings the vine length in V., ranged from

1
157.50 cm an 2500 r to 214.00 ¢m in control. In V2 the range
was from 62,50 (2500 r) o 95.00 cm (control). In Vﬁ it

ranged from 80,00 to 110.00 cm in 2500 r and control respsec=

tavely.

In rooted tubers the mean values in Vi daffered from

152.50 cm in 2500 £ to 189.00 ¢m in control. In v, it ranged
from 75.00 to 106.00 ¢m in 2500 r and control respectively.

In V3 the range was from 67.50 cm an 2500 r wo 20.00 cm in

control.
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Table 6l. Length of vine at harvest (cm)
Varieties Treatments Frooh Mogigtgg treatm;ggted
cuttings cuttings tubers
Vi Control 210.00 214.00 189.00
500 ¢ 222450 120.00 185,00
1000 r 185.00 177.50 175.00
1500 r 175.00 168,00 171.50
2000 ¢ 170.00 166,00 158.00
2500 r 160.00 157.50 152.50
V2 Control 90.00 95,00 106,00
500 r 80,00 83.50 100.00
1000 r 71.50 82.50 87.50
1500 r 72.00 74,00 85.00
2000 r 67.00 71.00 80.00
2500 r 63.50 62.50 75,00
Vé Control 80,00 110.00 50,00
500 r 76450 100.50 87.50
1000 r 74,00 20.50 82.50
1500 r 67.00 95.00 75.00
2000 r 70,00 83,00 75.00
2500 r 62,00 80.00 67.50
F value Ch value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings <cuttaings tuberg cuttings cuttaings tubers
Treatments 94.890  56.095°  51.778"  17.566 19.035 18.287
Varieties 754.150  435.408  411.950°  7.171  7.771  7.466
Exposures  14.667  14.59%°  10.520"  10.142 10.990 10.558
Inter- 3.150°  0.985 0.370  17.566 19.035 18.287
action

* Significant ac 5% level
** Significant at 1% level
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In gamma ray exposed population the mean values in
Vi ranged from 152.50 cm 1n 2500 r of rooted tubers to
222.50 cm 1in 500 r of fresh cuttings. In v2 1t ranged from
62.50 cm in 2500 r of rooted cuttings to 100,00 cm ain 500 r
of rooted tubers. In V3 the range was from 62.00 cm in
2500 r of fresh cuttings to 100,50 cm in 500 x of rooted

cuttings.
2. Number of branches per vaine

The mean number of branches as influenced by gamma
rays is depaicted in Table 62, Statistical analysis of the
data showad significant variation among treatments, varie-

ties and exposures in all the three modes of treatment.

The mean number of branches per vine in Vi control
ranged from 7.50 in rooied cuttings to 8.70 in rooted tubers.

In Vé 1t ranged from 5.95 in fresh cuttaings to 8,10 in rooted

tubers. In Vj

rooted tubers and fresh cuttings respectively.

control the range was from 6.50 to 7.75 in

In fresh cuttangs the mean number of branches in V1
differed from 6.20 in 2500 r to 8.00 in control. 1In vV, 1t
ranged from 4.95 in 500 r to 5.95 an control. 1In Vj the
range was from 5,85 to 7.75 ain 2500 r and control respec-

tavely.
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In rooted cuttings the mean values in Vi ranged from

6,50 (2000 and 2500 r) to 7.50 (control). 1In V, it ranged
from 5.30 (2500 r) to 6.50 {control and 1000 r). The mean
values in Vé ranged from 6.25 to 7.25 in 2000 r and control

respectavely.

In rooted tubers the mean branch number in Vi differed
from 7.15 in 2500 r to 8.70 in control. In Vé the range was
from 7.00 in 2500 r to 8.10 in control. The mean values in

V3 ranged from 5.60 (1000 and 2500 £) To 6.50 (control).

Among the treated population the mean values in Vi
showed the lowest value (6.20) an 2500 r of fresh cuttings
and the highest value (8.40) in 500 r of rooted trubers. In
V2 these values were 4.95 in 500 r of fresh cutrings and
7.50 1n 500 £ of rooted tubers. In V, it was minlmum (5.60)
ain 1000 and 2500 r of rooted tubers and maximum (7.20) an

500 r of fresh cultangs and rooted cuttings.
3. Fresh weight of vine

The effect of gamma rays on mean fresh weight of vine
in three sueet potato varieties i1s presented in Table 63.
Statistical analysis of the data showed significant varia~
tion among treatments, varieties and exposures in all the

three modes of treatment.
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Table 62, Number of branches per vine

Modag of treatment

Varieties Troatments Treah

Rogte roote
cuttings cuttings tubors

V1 Control 8,00 7.50 8,70
500 r 7.80 7,00 8.40

1000 © 7.95 6.75 8.05

1500 r© 7.40 6465 7.80

2000 r 710 6450 7+40

2500 ¢ 6.20 6.50 7415

A2} Control 5.95 6450 8,10
500 r 4.35 5.75 7.50

1000 ¢ 5,49 G450 7.40

1500 ¢ 5.35 6.00 7.30

2000 ¢ He10 5.65 7.40

2500 ¢ 5,20 5430 7.00

Va Control N 7.25 6,50
500 ¢ 7.26 7,20 6,40

1000 r 6655 6,55 5.60

1500 ¢ 6460 6.80 5.90

2000 ¢ €.00 €425 86,00

2500 ¢ 5485 8030 5.60

F_value CD value

Fresn Rooted Rooted . Freshn Rootea Rooted
cuttings cuttings tubers cuttings cuttings tubers

Troatments  6.613°  3.111° 11,2017 1.217  0.967  0.841
Varioties 39.062° 12,944 75,506  0.497  0.395 0,343

Bxposures 4,695 4,141 6.53%" 0.702  0.558  0.485
Inter~ 0.911 0.623 0.675 1.217  0.967  0.841
action

*% Significant at 1% lovel
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The mean values for Vi control ranged from 270,00 g

in rooted cuttings to 308,00 g in rooted tubers. In Vé con-

trol the range was from 160.00 g in rooted cuttings to

168.00 g in fresh cuttings. In Vs the mean values in con-

trol population daiffered from 128.00 to 138.00 g in fresh

cuttings and rooted cuttings respectively.

In the case of fresh cuttings the mean values in Vi

ranged from 235.00 g an 2500 r to 287.50 g in control. 1In

V2 1t ranged from 122,50 to 168.00 g an 2500 r and control

respectaively. The mean values in v§ differed from 100.00 g

in 2500 r to 140.00 g in 500 r.

In rooted cuttings the mean fresh weight in Vi differed

from 210.00 g in 2500 r to 270.00 g in control. 1In Vé the

range was from 135.00 to 160.00 g in 2500 r and control res-

pectively. In Vé it ranged from 110.00 g in 2500 r to

138.00 g in control.

In rooted tubers the mean values in Vi ranged from

230.00 g an 2500 r to 308.00 g in control. 1In Vé it ranged
from 125.00 to 165.00 g in 2500 r and control respectively.
In Vé the range was from 94.00 g an 2500 r to 132.50 g in
control.

In gamma ray exposed population the fresh weight of

vy showed the lowest valuve (210.00 g) in 2500 r of rooted
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Table 63. Fresgh weight of vine (g)

Varieties Treatments

Modes of troatment

Fresh Rooted Rooted

cuttings cuttings tubers

v, Control 257,50 270,00 308,00

500 ¢ 260,00 260,00 300,00

1000 ¢ 275.00 235,00 290,50

1500 r 250,00 240,00 272,50

2000 ¢ 265,00 230,00 242,50

2500 r 235,00 210,00 230,00

v, control 162.00 160.00 165,00

500 r 162,50 150,00 145,50

1000 © 155,00 145.00 150,00

1500 ¢ 145.00 155.00 140,00

2000 135,00 145.00 130,00

2500 ¢ 122,50 135.00 125,00

v, Contzol 128,00 136.00 132,50

500 r 140,00 122.50 130.00

1000 r 137,50 117,50 123.00

1500 r 127.50 122,50 118.00

2000 r 110,00 115.00 102.50

2500 r 100.00 110,00 94,00

- F_valuo Ci_value
Fresh Rooted Rooted  Fresn Roota Rooted
cuttings ocuktings tubers cuttings cuttings tubers
Treatments 18,784  22.486° 64,176 44,135 34.312  27.466
Varieties 149,534 179.155° 502.576° 18.018 14.008 11.213
Exposures 3,336 3.785°  14,630° 25.481 19,810 15.857
Inter= 0,358 0.502 14272 44,135 34.312 27,466

action

% Significant at 5% level
*¥ Significant at 1% level
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cuttings and the haighest value (300.00 g) in 500 r of rooted
tubers. In V2 these values were 122.50 g in 2500 r of fresh
cuttings and 162.50 g in 500 r of fresh cuttings respectively.
In V, 1t was minimum (94.00 g) in 2500 r of rooted tubers

and maximum (140.00 g) in 500 r of fresh cuttings.

4, Number of tubers per vine

The influence of gamma rays on mean numbar of tubers
per vine in three sweet potato varieties is depicted in
Table 64. Statistical analysis of the data showed signifi-
cant variation among treatments, varieties and exposures in

all the three modes of treatment.

The mean tuber number in Vi control ranged from

1.80 (fresh cuttings) to 2.50 (rooted cuttings and rooted

tubers). In V2 the mean values in control ranged from 1.75

in rooted cubers to 2.05 in fresh cuttings. In V3 control

it ranged from 1.90 in fresh cuttings to 2.10 in rooted

cuttaings.

In fresh cuiltings the mean values in Vi ranged from

1.80 (control) to 2.25 (2000 and 2500 r)., 1In v, 1t differed

from 2.05 ain control to 3.00 an 2500 r. 1In v3 the range was

from 1.90 to 2.80 ain control and 2500 r respectively.

In rooted cuttings the mean values in Vi differed

from 2.50 {control) to 3.10 (2000 and 2500 r). In VQ the
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mean values ranged from 2.00 an control to 2.40 in 2000 r.

In V, the range was from 2.10 in control to 3.10 in 2000 r.

3
In rooted tubers the mean tuber number in Vi ranged
from 2.50 in control to 3.25 ain 2500 r, In V, it differed

2
from 1.75 ain control to 2.75 in 2500 r. The mean values in

v, ranged from 2.00 (control) to 2.60 (2000 and 2500 r).

Among the treated population the mean tuber number
showed the lowest value (2.00) in 500 r of fresh cuttings
and the highest value (3.,25) an 2500 r of rooted tubers. In
V2 these values were 2.05 in 1500 r of rooted cuttings and
3.00 in 2500 r of fresh cuttangs respectively. In Vé it was
minimum (2.10) in 500 r of fresh cucrtings and maximum (3.10)

in 2000 r of rooted cuttings.
5. Weight of tuber

The mean weight of tuber as influenced by gamma rays
is presented in Table 65, Stataistical analysis of the data
showed significant difference among treatments, varieties
and exposures in fresh cuttings and rooted cuttings. In
rooted tubers there was significant variation only among

treatments and varieties.

The mean weight of tuber in v1 control ranged from

90.00 g in rooted cuttings to 137.50 g in rooted tubers. In

V., the mean values in control differed from 112.50 g in

2
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Table 64. Number of tubers per vine
Varieties Treatments Fresh MOdegoggégfeatmengooted
cuttings cuttaings tubers
Vi Control 1.80 2.50 2.50
500 r 2.00 2.75 2,70
100C r 2.10 2.75 2.70
1500 r 2,10 2.75 2.90
2000 r 2.25 3,10 3.15
2500 r 2.25 3.10 3.25
Vb Control 2.05 2.00 1.75
500 r 2,10 2.10 2.15
1000 r 2.50 2,10 2.40
1500 r 2.50 2.05 2,65
2000 © 2.90 2.40 2.70
2500 r 3.00 2.20 2.75
Vé Control 1.90 2.10 2.00
500 r 2,10 2.70 2.20
1000 r 2.40 2.65 2.30
1500 r 2.50 3,00 2.25
2000 r 2.70 3.10 2.60
2500 r 2.80 3.05 2.60
F value CD value
Fresh Rooted Rooted  Fresh Rooted Rooted
cuttaings cuttangs tubers cuttings cuttaings tubers
Treatments  4.840°  3.058°  2.522°  0.477  0.693  0.719
Varieties 11,463  15.945°  8.898°  0.195  0.283  0.294
Exposures  10.543° 3,008  4.50%  0.275  0.400  0.415
Inter- 0.665 0.459 0.255 0.477 0.693 0.719
action

* Sagnificant at 5% level
*% Significanc at 1% level
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Table 65. Weight of tuber (g)
Varieties Treatments Frosh ModegogiegreatmenEOOted
cuttangs cuttings tubers
vy Control 135.00 90.00 137.50
500 r 147.50 100.00 145,00
1000 162.50 101.00 150.00
1500 r 166.00 110.00 154,50
2000 ¢ 158.00 117.50 157.50
2500 150.00 112.50 155.00
v, Control 133.00 113.00 112,50
500 r 140.50 115.00 112.50
1000 r 146.50 130.00 118.00
1500 r 155.00 132.00 120.00
2000 r 160.00 142.50 124,00
2500 r 167.50 150.00 127.50
vy Control 120.00 85.00 130.00
500 r 130.00 100.00 135.00
1000 r 132,50 97.50 132,00
1500 r 135.00 105.00 142.50
2000 r 140.00 110.00 150.00
2500 r 135.00 105.00 150.00
F value CD value
Fresh Rooted Rooted  Fresh Rooted Rooted
cuttaings cuttings tubers cuttings cuttaings tubers
Treatments 2.787  6.365  3.049"  24.813  20.433  25.608
Verievies 11.395°  33.273°  20.540°  10.130  8.342  10.455
Exposures  3.677  7.208°  2.021 14,326 11,797  14.785
Incer-— 0.619 0.569 0.064 24.813 20.433 25.608
action

* Significant at 5% level
*4 Saignificant at 1% level
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(1000 r of rooted cuttangs) to 150.00 g (2000 and 2500 r of

rooted tubers).
6, Length of tuber

The effect of gamma rays on mean length of tuber in
three sweet potaro varieties is depacted in Table 66, Sta-
tistical analysais of the data showed saignafiecant variation
among treatments and varieties in all the three modes of
treatment. Rooted cuttings alone showed significant diffe-

rence among the exposures.

The mean values an Vi control ranged from 19.00 cm
in rooted tubers to 19.25 am in rooted cuttings. In VQ the
mean values in control population differed feom 15.50 cm
{fresh cuttings and rooted cuttings) to 16.00 cm (rooted
tubers). In Vj control the range was from 14.00 cm in rooted

tubers to 16.00 ain fresh cuttings.

In fresh cuttangs the mean tuber lcngth in Vi ranged
from 19,05 cm ain control to 20.35 am in 2500 r. 1In v, it
ranged from 15,50 cm in control to 17.65 cm in 2500 r. The
mean values in VS differed from 16.00 cm in control to

18,55 cm in 2500 r.

In rooted cuttings the mean values in vy ranged from

19.25 ¢m in control to 20.75 cm ain 2500 r. 1In Vé the range
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was from 15,50 cm in control to 18.00 ¢m in 1500 r. In v3

it ranged from 15.20 cm in control to 16.60 cm in 2500 r.

In rooted tubers the mean values in Vi differed from
19,00 am in control to 21.50 cm in 1500 r. In VQ it ranged
from 16.00 cm an control to 17,15 cm in 2000 r, The mean
values in V, differed from 14.00 cm (control) to 15.50 cm

{1500, 2000 and 2500 r}.

among the treated populstion the mean tuber length
in Vi showed the lowest value of 19.50 cm (500 r of fresh
cuttaings, 500 r of roored tubers, 500 and 1000 r of rooted
cuttings) and the highest value of 21.50 cm (1500 r of rooted
tubers), In 2 these values were 15,75 cm in 1000 r of
rooted tubers and 18,00 cm in 1500 r of rooted cuttings rage
pectively. In V; it was mimimum (14.75 cm) an 500 and

1000 r of rootved tubers and maximum (18.55 cm) an 2500 r of

fresh cuttings.
7. Girth of tuber

The mean garth of tuber as influenced by gamma rays
is presented in Table 67. Statastical analysis of the data
showed signaficant variation among treatments, varieties and
exposures in rooted cuttings. But fresh cuttings showed

signarficant difference only among the varieties.
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Table 66, Length of tuber (cm)
Varieties Treatments Fresh ModegogiegreatmenEOOtEd
cuttings cuttings tubers
Vi Control 19.05 19.25 19.00
500 r 19.50 19.50 19.50
1000 r 20.50 19,50 20.00
1500 x 20.75 20.00 21.50
2000 r 20.10 20.25 21.00
2500 r 20.35 20.75 21.00
Vé Control 15.50 15.50 16,00
500 r 16.55 16.85 16,50
1000 r 17.25 16,75 15.75
1500 r 16.90 18.00 16.75
2000 r 17.20 17.90 17.15
2500 r 17.65 17.80 17.00
Vs Control 16.00 15.20 14.00
500 r 17.85 15.50 14.75
1000 r 15.90 15.80 14.75
1500 r 18.00 16.25 15,50
2000 r 18.00 16.50 15.50
2500 r 18,55 16.60 15.50
F value CD value
Fresh Rooted Rooted  Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers
Treatments  2.886°  9.914 6.293°  2.908  1.726  2.868
Varieties 18.536  72.288° 49.02%°  1.187  0.705  1.171
Exposures  1.581 4.1700  1.496 1.679  0.996  1.656
Inter- 0.408 0.312 0.145 2.908 1.726 2.868
action

* Significant at 5% level
#% Sagnificant at 1% level
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The mean tuber garth in Vi control ranged {rom 15.00 cu

in rooted tubers to 15.%0 om an fresh cuttings, 1In V2 the
mean values in control differed from 13.50 am in rooted
cuttaings and rooted tubers to 14,65 om 1n fresh cuttangs.

In V; at daffered from 12,85 em (fresh cuttings) to 13.00 cm

(rooted cuttangs and rooted tubers).

In £resh cuttings the mean values in Vi differea from

15,50 em an contrel to 16.70 om in 2000 r. 1In V, it ranged

from 14.65 ¢m in control to 16.00 ¢m an 2500 r. In vs the

range was fram 12.85 to 14.75 am in contreol and 2500 r ros-

pectavely.

In rooted cuttangs the mean tuber girth an vy diffored

from 15.10 cm in contrel to 16,40 cm in 1500 r. In Vé

ranged from 13.50 am (control) to 15.00 cm (1000 and 2500 ).

it

The nmean values in v3 dirffered from 13.00 an in control to

15.00 om in 2000 r.

In rooted tubers the mean values in Vi ranged from

15.00 om an control to 15.7% ¢cm an 2000 r. 1In Vé

from 13.50 to 14.30 cm in control and 2500 r respectively.

it ranged
In Vé the range was from 13.00 cm an control to 15.10 <m in
2500 r.

In gamma ray exposed population the mean values in

v, showed the lowest value (15.25 cm) in 2500 r ol rooted
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Table 67. Girth of tuber (cm)
Varieties Trestments Frosh Mode;ogﬁegreatmenEOOted
cuttaings cuttings tubers
Vi Control 15.50 15.10 15.00
500 r 15.85 15,50 15,50
1000 r 16.00 15.75 15.60
1500 r 16,25 16.40 15.50
2000 x 16.70 16.05 15.75
2500 r 16.00 15.90 15.25
Vé Control 14.65 13.50 13.50
500 r 15.50 14.05 13.60
1000 r 15.50 15,00 13.90
1500 r 15.80 14.75 13.70
2000 r 15.90 14.50 14.15
2500 r 16.00 15.00 14.30
Vé Control 12,85 13.00 13.00
500 r 13.55 14.00 14.00
1000 r 13.60 13.80 14.30
1500 r 14,00 14.860 14.30
2000 r 14.40 15.00 14.75
2500 © 14.75 14.50 15.10
F value CD value
Fresh Rooted Rcoted  Fresh Rooted Rooted
cuttangs cuttings tubers cuttings cuttings tubers
Treatments 2,268 3 .020* 2.521 2.158 1.574 1.550
Varieties 15,171  16.175°  15.009°  0.881  0.643  0.633
Exposures  1.387 3.049°  1.703 1.246  0.909  0.895
Inter- 0.129 0.375 0.433 2.158 1.574 1.550
actaion

* Saignaficant at 5% lewvel
%% Sagnificant at 1% level
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tubers and the highest value (16.70 cm) in 2000 r of fresh
cuttings., 1In vb these values were 13.60 cm in 500 r of
rooted tubers and 16.00 cm in 2500 r of fresh cuttings res-
pectively. In V, it was minimum (13.55 cm) in 500 r of
fresh cuttings and maximum (15.10 cm) an 2500 r of rooted

tubers.
8. Volume of tuber

The influence of gamma rays on mean volume of tuber
in three sweet potato varieties is presented in Table 68,
Statistical analysis of the data showed significant varia-
tion among treatments, varieties and exposures in all the

three modes of treatment.

The mean volume of tuber in Vi control ranged from
85.00 cm3 in rooted cuttings to 130.00 cm3 an rooted tubers.

In Vé the mean values in control population ranged from
100.00 cm3 in rooted tubers to 127.50 cm3 in fresh cuttings.

In V., the range was from 82.50 cm3 an rooted cuttings to

3
125.00 em® 1n rooted tubers.

In fresh cuttings the mean tuber volume in vi ranged
from 125.00 cm® in control to 158.00 am® in 1500 r. In v,
1t differed from 127.50 cm® in control to 157.50 cm® in

2500 r. The mean values in Vé ranged from 112.50 cm3 in

control to 133.00 cm3 in 2000 r.
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In rooted cuttings the mean values in Vi ranged from

85.00 cm° in control to 108.00 cm® in 2000 r. In v, it

3 3

differed from 105.00 cm™ in 500 r to 140.00 c¢m” in 2500 <.

In V3 the range was from 82.50 to 103.00 cm3 in control

and 2000 r respectively.

In rooted tubers the mean values in Vi ranged from
130.00 cm3 in control to 150,00 c:m3 in 2000 r. In Vé the

mean values differed from 100.00 cm3 in control to 116.00 cm3

in 2000 r whale in Vé 1t ranged from 125.00 cm3 in control

to 143.00 cm® in 2500 r.

Among the treated population the mean tuber volume
in Q; showed the lowest value (93.00 cm3) in 1000 r of
rooted cuttings and the highest value (158.00 cm3) an 1500 r
of fresh cuttings. 1In Vé these values were 105.00 cm3
(500 r of rooted cuttings and 500 r of rooted tubers) and
157.50 cm3 (2500 r of fresh cuttings) respectively. 1In vy
1t was minimum (90.00 cm3) in 500 r of rooted cuttings and

maximum (143.00 cm3) in 2500 r of rooted tubers.
9. Tuber yield per vine

The effect of gamma rays on mean tuber yield per vine
in three sweet potato varieties is depicted in Table 69.
Statastical analysis of the data showed significant varia-

tion among treatments, varieties and exposures in rooted
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Table 68, Volume of tuber (cm3)

Varieties Trestucnts Modes of treatment
Fresh rRooted Rooted
cuttings cuttings tubers

Vi Control 125.00 85.00 130.00
500 r 136.00 26.00 138,00
1000 v 150.00 93.00 145.00
1500 ¢ 158,00 102,50 145,00
2000 ¢ 151.00 108,00 150,00
2500 r 145.00 107.50 147.50
vé Control 127.50 106.00 100,00
500 ¢ 134.00 105.00 105.00
1000 x 141.50 122,50 108,00
1500 r 150.00 123.00 114.00
2000 © 152,00 135.00 116,00
2500 » 157.50 140.00 115.00
V3 Control 112,50 82450 125,00
500 ¢ 120.00 90,00 127.50
1000 r 123,50 92.50 130,00
1500 r 127.50 97.00 129.00
2000 r 133.00 103,00 141,00
2500 = 130.00 99,00 143,00
F value CD value
Fresn Rootad ReGoted . Fresh Rooted  Rooted

cuttings cuttings tubers outtings cuttings tubers

Treatments 3,475 9,035  5.41%° 21.917 15.957  20.088

Varieties 14.222° 46,918  37.708° 8,947 6,514  8.201
Ly

Exposures 5,282 10,155  2,982°  12.654  9.213  11.598

Intere 0.422 0.904 0,181 21,917 15.957  20.088

action

* Significant at 5% lewvel
** gignificant at 1% level
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tubers. In rooted cuttings there was significant difference
among treatments and exposures, In fresh cuttings signifi-

cant variation was noticed among the exposures only.

The mean values in Vi control ranged from 226,00 g
in rooted cuttings to 345.00 g in rooted tubers. In Vé the
mean values in control ranged from 196.50 g in rooted tubers

to 231.00 g in fresh cuttings. 1In V3 control it ranged from

178.00 g in rooted cuttings to 328,00 g in fresh cuttings.

In fresh cuttings the mean values an Vi differed from

243,00 g in control to 356.00 g in 2000 r. In Vé it ranged

from 231.00 g in control to 375.00 g in 2500 r. The mean

values in Vs ranged from 206.00 g in 500 r to 381.00 g in

2000 r.

In rooted cuttings the mean tuber yield in Vi ranged

from 226,00 g in control to 356.50 g in 2000 r while in v,

it daffered from 226,00 g to 342,00 g in control and 2000 r

respectively. In Vé it ranged from 178.00 g ain control to

344.00 g in 2000 r.

In rooted tubers the mean values in Vi ranged from

345,00 g 1n control to 503.50 g in 2500 r. 1In Vé 1t differed

from 196.5C g in control to 344,00 g in 2500 r. In V3 the

range was from 260.00 g in control to 392,00 g in 2000 r.



Table 69. Tuber yield per vaine (g)

Varieties Treatments Frosh Modenggt;geatmentROOted

cuttings cuttangs tubers

Vi Control 243.00 226.00 345,00

500 r 295,50 271.00 393.50

1000 340.50 275.00 400,00

1500 r 248,50 303.50 435,00

2000 356,00 356.50 496.00

2500 r 337.50 348,00 503.50

V2 Control 231.00 226,00 196.50

500 r 234.50 239,50 244,50

1000 r 295,00 271.00 282,50

1500 r 299,00 311.00 323.50

2000 r 359,00 342.00 333.50

2500 r 375.00 330.00 344,00

V3 Control 328.00 178.00 260.00

500 r 206,00 269,50 299,00

1000 ¢ 315.50 252,320 317.50

1500 r 337.50 314,00 320.00

2000 381.00 344,00 392.00

2500 r 374,00 320.50 390.00

F value CD value
Presh Rooted Rooted Fresh Rooted rooted
cuttings cuttings  tubers cuttings cuttings tubers
Treatments  2.081 2.981°  3.172°  114.658 87.052 136.468
Varievies 0,705 0.515 15.115* 46,809 35.53¢% 55,713
Exposures  4.897  9.2421°  4.538" 66.198  50.260  78.790
Inter= 0.948 0,254 0,101 114.658 87.052 136.468

action

* Saignificant at 5% level
** Sagnificant at 1% level
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In gamma coy exposec population the mzan tuber vi-1ld
in vy showed the lowast velue (271.30 g) in 500 ¥ of wooted
cuttings and the higiest valuce (503.50 ) in 2500 v of
rooted tuoers. In VQ those valueo were 234.50 g in SO0 o

£ frosh cuttings nd 375.00 g in 2500 ¢ of {recsh cutlings

(9]

regpectively. In V, it was minamuem (206.0C g) in SCO0 x ~7
frosh cuttings and maramum {397.00 ¢) wn 2030 r of rooted
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Plate 2. Variety Sg (Vé) -~ Control plant

Plate 3. Varaety S (Vé) - Broad leaved mutant
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Plaie 4, H=42 (VHZ) - Control plant

Plate 5. Chlorophyll deficient chimera in He42 (Viz)
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Plate 6. Chlorina type chimera in H-42 (V1 )
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Plate 7. An abnormal plant development in H=42 (Viz)
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Plate 8, S, Tubcr yield variant = vM
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Plate 10. Leaf size variants induced in le generation

(Fresh cuttings)

Plate 11. Leaf sizge variants induced in vM, generation

1
(Rooted cutiangs)
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Plate 12, T.eaf size variant ain Bhadrakalichuvala (VB) -
Rooted cuttings in vM1 generation

Place 13. Tuber yield varizant in Bhadrakalichuvala
(Vé) - Rootied cuttings in le generacion
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Plate 14. Tuber colour variant in Kanhangad local
(VZ) ~ Rooted cutuiings

Plate 15. Tuber size variant in Kanhangad local (Vé) -
Rooted cuttings
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DISCUSSION

Part I - Radiosensitaivity analysis

The study of radiocosensitivaty of species or straing
would be morc desirable so that the optimum exposure of
mutagen can be used in each variety. Accordaing to Iparcow
{1961) the nuclear and chromoscmal variables are the main

factors influencing the sensaitivity to radaation.

Information regarding the radiosensitivity of sieet
potato varieties to gamma rays is very limited. The study
was undertaken to compare the regponse of fifteen varicties
of sweet potato to gamma rays. These sweet potato varieticso
exhiblted marked differences in sensitivity as expressed by
differences an days taken to start sprouting, days taken to
complere sprouting, sprouting percentage, length of vinc,
branch numbcr, tuber number and tuber weaght per vine in the
le generation. Thus the magnitude of differences in sensi-

tivity betwueen varieties depend on the criteria adopted to

neasure the radiation effects.

The results obtained £rom the present study are dise

cussed in the followaing gections,

The vines treated with different exposures of gamma
rays took more time to start sprouting than the control. The

delay an sprout initiation may be due to the influencce of
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gamma rays on plant hormones and plant growth regulators as
reported by Casarett (1968) in higher plants. Goud (1967)
reported considerable delay in germination of seeds at high
doses of radiation. The gamma ray exposure tested showed

a variety-dependent variation for days taken to start sprout-

ing.

In the present investigation the days taken to com=-
plete sprouting also showed a variety-dependent variation.
In almost all the varieties a longer period to complete
sprouting was noted or in other words gamma ray exposure
delayed sprouting in most of the varieties. Similar results

were reported by Wills (1965) on potato,.

The sprouting percentage varied depending on the
varieties in the present study. In most of the varieties
there was no sprouting an 6, 8 and 10 kXR. So also there was
significant difference in sprouting an 2 kR exposure. The
decrease in sprouting may be mainly attributed to chromosomal
aberrataions and the related physiological disorders. Similar
reduction in sprouting percentage was reported by Izotova
(1954) in potato and also bv Budin et al. (1971) in potato.
Jasina and Xarsanova (1966 b) reported that lower doses of

gamma rays stimulated germination.

The percentage lethality was more in gamma exposed

population in most of the varieties when compared to the
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respective control. The lower survival rate may be due to
the ainactivation of auxan level in the plant with aincreasing
exposures as reported by Skoog (1935)., In addition muta-
genic treatments also caused chromosomal aberrations which
affected adversely the cell divasion (Read, 1959; Sparrow,
1961) and arhabation of DNA synthesis (Mikaslsen, 1968),
The reduction an survival is an index of post germination
mortality an the treated material as a result of radiation
effect. Sato and Gaul (1967) suggested that the reduccion
in survival may be due to physiological disturbances. The
increase in percentage lethality was maximum till the 30th

day beyond which only gradual increase was observed.

vine length was measured in seven different growth
stages. In the treated population of most of the varieties
a reduction in vine length was noted compared to their con-
trol. Samilar results were obtained by Tarasenko (1963 a)
and Umaerus (1966) in potato. The reductzon in vane length
may be due to high radiosensaitivaty of the vines. Surkova
(1973) reported height increase in potato as a result of
mutagen treatment. According to Sinha and Goward (1972)
the staimulataon ain height at low doses may be due to an
zncrease in the rate of cell division or increase in the size

of cells.



There was genotype-dependent variation in the number
of branches in the case of r-ray exposed population when
compared to control. A decrease in branch number per vine
was noted an vhe treated population, This may be due co the
retarded growth and development of the plant by r=ray expo=-
sure, Tarasenko (1963 a) and Umaerus (1966) an pocato reported
retarded growth and developwent by the action of prysical and

chemical mutagens,

Gamma ixrradiation was effective in increasing the
vield attributes like number of rubers per vine and the weight
of tubers per vine. A comparalavely higher number of {ubers
was recosded in the treated population, Dae to high lethalaty
of vines the number of vaines per unit area is less in the
treated population. So there is the chance of utilizing the
nutrients, space, water and light in an efficient manner for
getring more number of sizable tubers per vine and thereby
increasing the yield. Reduction in vine length which reduced
the excessive vegetative growth may also be a favourable
attraibucte in sweet potato to increase tuber yield per plant.
Increased tuber number as a result of gamma irradiaation was
reported by DPmitrieva and Mikhailov (1977) and Saulite (1983)
in potato. Nayar and Rajendran (1987) in tapioca reported
20~-25 per cent yield aincrease as a result of gamma irradia=
tion. Saulite (198&) obrained mutants for higher vield an

poiato by chemical mutagens. Mikhailov (1980) reported that



varietal differences were found in the optimum dose to give

the highest iacrease in yield,

Chlorophyll deficaient sectors appeared on le plants
an the radiosensitivity analysis depending on the varieties.
Gaul (19€3) reported that the type of chimerism varied with
the dose of the mutagen. Chlorophyll deficaient streaks or
spots as a resull of mutagen treatment could be related {o
gene mutations and used to estimate mutagenic effects in the
M1 generation (Kaplan, 1954; Bluxr, 1972). Chlorophyll
cnameras were reported to be associated with plastid muta-
tions (Goud, 1967). Batikyan et al. (1975) suggosted that
the formation of leaf spots or streadks in pepper by the
actlon of alkylating agents were accompanied by extensiva
structural disturbances on the grara parc of the leaf. In
the present study plants vath chlorophyll deficient palches
on the leaves have been produced by destruction of chloro=
phyll as reported by Batikyaan gt al. (1975). A vine with
one chameric branch and the rest being normal was observed
in the treated populacion of V@. This may bz due to the
fact that only a part of the tissue was affected by r-rays
resulting in chameric regions in certain branches. Similar
chlorophyll chaimeras were obscrved by Pitiramova {(1985) in
barley, Heiken {(1961) in povato and Rudo;f and 1 chrmann

e
{1963) in polato. Hernandez ec zl. {(1964) reported ibhat in

sweet potabo reircadiacion resulced ain sectorial mutation.
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In potato also a seccorial chimera was reported (Nayar and

Chauhan, 1968). Chlorcphyll deficaient sectors on the M

[y

plants of rice following irradiation were observed by Siddig
(1967) and also by Tanaka (1970). The types of morpholo-

gical variations in the M, plants depend upon the durat.ion

1
of exposure, age and condition of the plant and the envicon=
ment during and after exposuce, The morphological variations
in the present study included vines with varialion in leaf

size and shape. Morphological variations were reporied by

Chopde (1970) an Cajanus cajan and Jauhar (1969b)1n potato

after gamma ray exposures.,

Part II = Induced mutagenesis

A. Dicect effect of the mutagen (le generacion}

Fresh cuttings, roored cuttings and rooted tubers
treated with differenl evposures of gamma rays took more
tare for sprout iniliation compared to the control., Of the
three modes of treatment, rooted cuttings gave higher wvalues
for days to start sprouting when compared to fresh cuttings
and rooted tubers., Rooted tubers gave only lower values
for sprout inaviation. Whatever be the mode of treatmen
and varieties, ithere was a delay in sprout inicviataron with
increase 1n gamma ray exposures. The delay in sprout initia-
tion observed in the present study may be due to the influence

of gamma rays on plant hormones and plant growth regulators
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as reported by Casarett (1968) in higher plants.

Rooted cuttings gave higher values for days taken
to complete sprouting compared to fresh cuttings and rooted
tubersg. Whatever be the mode of treatment and varieties,
there was a dose-dependent variation in days taken to com~

plete sprouting.

In the present investigation the sprouting percentage
was found to decrease with increase in gamma ray exposures,
Among the three modes of treatment, rooted tubers gave higher
values for sprouting percentage compared to fresh cuttings
and rooted cuttings. Rooted cuttings recorded lower values
for percentage sprouting. Here also a dose~dependent varia=-
tion in sprouting percentage was noticed in all the three
varieties, Sprouting ainhibition in potato was reported by
wills (1965). Saimilar decrease in sprouting percentage was
reported by Izotova (19;4) and Budin et al. (1971) in potato.
It was also found that the lower doses of gamma rays stimu=-
lated sprouting in all the three varieties and also in three
modes of treatment, Jasina and Kirsanova (1966 b) reported

that in potato the lower doses stimulated sprouting.

The percentage lerhality was found to increase with
increase in gamma ray exposures., Eventhough the increase
in lethalicy was not linear the highest exposure (2500 r)

recorded the maximum value for lethality percencage in all
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the three varieties and also in all the three modes of treat-
ment, A reduction in survival conseguent to irradiation was
observed by Fautrier (1976) in lucerne, <Xrishnaswamy et al.
(1977) an green gram ancd Reddy et al. (1977) in groundrue,
Sapra and Constantin (1978) reported that the survival was
significantly reduced by increasing doses of r—rays in hexa-
ploid traiticale, The reduction in survival 1s an index ot
post—germination mortality in the treated material as a result
of radiacion effect. Sato and Gaul (1967) sugyested tha. the
reduction in survaval may be due to physiclogical distur=-

bances.

Mc Crory and Grun (1969) in potato reported that the
mutagen treatment was letbal at the highest rate but was
progressavely less effective at lower rates probably due o

the operation of chromosomal repair mechanisms.

The increasc in porcentage lethality was meximum till
the 30th day of plantang beyond which only graduzl increasz

was notaced.

There was a decrease in vine length with increase in
gamma ray exposucres in all the three modes of treatment ard
also in the three varieties. The maximum decrease was noticed
in the two hagher exposures (2000 and 2500 r). The reduction

in vaine length was maxamum during the seedling stage.



Tarasenko (1963 a) and Umaerus (1966) reported similar results
in potato, The decrease in vine length may be due to the
retarded growth and development of the plant by r-ray expo-
sure, In the present study the lower exposures (500 and

1000 r) showed increase in vine length in certain growth
stages., The increase in plant growth due to gamma irradia-
tion may be due to the destruction of inhibitory substances
and increase in the physiologically active substances like
auxain and gibberellin which stimulate elongation as reported

vV
by Surkova (1973) 1in potato due o mutagen treatment.

A decrease 1n branch number was noticed with increase
in gamma ray exposures in all the three modes of treatment.
This may be due to the retarded growth and development of the
plant as a result of gamme irradiation. Tarasenko (1963 a)
and Umaerus (196%) reported retarded growth and development

in potato by the action of physacal and chemical mutagens,

A decrease in fresh weight of vine was noticed in the
present investigation as e result of higher exposures (2000
and 2500 r) of gamma rays. The same trend was notaced in all
the three modes of treatmenc. The reduction in fresh weight
may be attributed to retarded growth and development due to

gamma ray exposure.

2n 1ncrease in tuber number per vine was noticed in

the le generation as a result of hagher exposures (1500,
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2000 and 2500 r) of gamma ircadiation. Dmitrieva and
Mikhailov (1977) and Ssulite (1983) reported increased tuber

number in potraco by higher exposures of gamma irradiation.

Gamma irradiation vas effective in increasing the
tuber yield per vane in all tha three modes of treatment.
Due to nigher percencage lethality in higher exposures ithe
vine numbes per dnict acea was less, Lesser numbers of vines
might have utilized the available nucriencs, water, space and
light in an effective manner by producing more number of
sizable tubers per vine and thaceby increasing the tuber
yvield, Saulite (1981) obtained mutants for higher yicld in
potato by chemacal mutagens. Nayar and Rajendran (1987)
reported 20~25 per cenc yield increase in taploca by using
gamma irrad.ation. Saimilar results in potato were obtaained
by Anikiev (1973), Izotova (1974), Danko (1975), Jasina and
Kirsanova (1966 b), Maishchuk (1978) and Mikhailov (1980).
i1 the present gtudy it was also found that the haighcr expo-~
sures {2000 and 2500 r) produced the maximum tuber yield.
Solomko (1969) reported similar result in potato. In sweet
potato Miu (1973) and Miu et a2l. (1973) cbtained higher uber

vield by using gamma irradiation at 5000 r.

B. Induced mutagenesis in polygenic characters (VM2 vM3
3

and vM, generaiions)

Cenetaic variabiliiy created in quantitatiive or
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polygenic characters using physical and chemaical agents has
become the most potent line of approach to tailor better
varieties of crop plants to suit almost all stress condi-
tions. Many dedicated research workers including Gregory
(1955) in groundnut, Oka et al. (1958) in rice and Rawlings
et al. (1§g8) in soybean have analysed the effect of mutagen
on polygenic systems. A general conclusion drawn from earlier
studies clearly demonstrates that mutagens can create genetic
variation in guantitatave characters in any darection, But
st1ll, a1t is a matter of debate whether irradiation induced
mutations in polygenes occur towards negative and positive
directions or towards either of the two. The problem is of
great iamportance from the stand point of practical utiliza-
tion of radiation energy for the improvement of economically
amportant characters of crop plants. The results emanated

during the course of study are discussed below:
1. Mean character expressions and fregquency of varlants

A comparison of vine length in the three segregating
generations showed that it was maximum for the control and
the lower exposures (500 and 1000 r) and manimum for higher
exposures of gamma irradiation {2000 and 2500 r) in all the
three modes of treatment. In sz and VM3 generations, gamma
rays induced a negatave shift in vaine length in 2ll the

three modes of treatment. But a positive shift in mean vine
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length was observed an 500, 1000, 1500 and 2000 r in rooced

tubers of vM., generation.

3

A reduction ir mean plan. height as a resulc of mute=
gen treatmenc has been reported by several workers. Mutante
showzrg/dwarfness with short stems werce ceported by Tarasenko
(1963 a) and Umeerus (1966) ia potalo and Shasthry and
Nandhachary (1965) in 1, of irradiated rice. Sakail and
Suzuki (1964) after X-irradiation in rice, reported that
mutation of polygenes responsible for guantitative characters
like plant nzight occurs in most cases unidirectionally in
minus direction. Sreerangasamy et al. (1973) observed ithat
green gram plants treated with gamma rays were shorter than
the parcnts. Nayar {(1976) found significant reductaon zn
mean values aip MZ and M3 generations for six polygenic
characters including plant height in rice following EMS and

gamma ray trestments.

An aincrease in mear vine length as a result of gamma
ray exposure, as noted in certain cases in the present study
has also been reported by several workers. A positive shift
in planc height was observed by Goud et al. (1971} in ragz.

Increased planc height in M, and later generations in compa=

2
rison to the unirradiated plants was observed by Kumar and

Das (1977) an Brassica. They suggested that this may be

related to the effect of selection applied in M2 and larer



generations. Increased plant height after mulagen treatmcnt

was also reported by Kamannavar (1985) an challi.

Whatever oe the mode of treatment and varieties tne
two higher exposures were effective in decreasing the vine
length in VMZ’ vM3 and VM& generatcions, The range in fre-
guency of variants varzed widely with respecl to Jhe geno=
Tyre anid the generations. In tne VM2 genecatiorn, Vi recorded
a hrgher range of negative plant height variants compared
LO VQ and V3 in all che 3 modes of treatment. The range of
positaive variants was higher in 500 and 1000 r in all che
three modes of treailment and in the three generations, This

mey be the reason why the mean vine length showed a negative

shift in all the three generations.

In vMZ generation a positive shife in mean numnber of
branches was noved in the lower exposures of r-rays. In

vM, generation at nigher exposures a positaive shift in 7Tean

2
branch number was observed in fresh cuttings and a negacive
shaift was observed .n roorved cuttings. A complete negative
shzft an the mean value was noted in vM4 generacion. In

vM3 generation the higher exposuras of rooted tubers showed
botn negative and positaive shaft, The negatave ghift in
bran~h number nay be due to higher frequency of negative
variants or lower frequency of positive vaciants. The posi-

tive snift in some exposures Mmay be due to hiagher Froguency
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of positive variants and lower freguency of negalive variants,

Sakai and Suzuki (1964) noted decreased number of
tillers ip raice and suggested that X-ircadiauion resulted
in a decrease in polygenic characters likce number of Lillers,
Similar result was reported oy Chremberg et al. (1964) ia
rice in the ¥, genecation. Gamme ray and £MS treawnents an
r1ce have led to a sagnificant reduction in mean number of

tillers air M, and M, generations (Nayar, 1978). Dateman

2
(1959) observed chat che mean value of tillers per plant in
rice i1ncreased after ircadaiation and suggested thav the over=
all effect of polygenic mutation in cice was unidirectional.
The mean number of branches in M2 and later generations was
found cto ba ancressed due to treatment with gamme rays and

therral nsutrons as was reported by Kumar and Das (1977) in

Brasgica.

The meat value for fresh wearght of vane exhibited
boilh regaxrive and positive shifr. In VM2 the regacvave
varrants vere at a hagher frequeancy compared to positiva

variants. In vM, and vM, genecations the wuwo nigher expo-

3
sures exhibited very low valucs for fresh welghr in all the
three varaeties and an the chree modes of treatlment. In the
fresh cuctings ol VMZ generaction che i1wo lowas exposures

axhabiteo a vosative shaift., This may be due vo the occu=

rience of a higher frequency of vositive variants., On che



contrary the higher exposucres of fresh cuttings exhibited

a positive shift in fresh weight in the VM2 generation.

The mean tuber number exhibited a positive shaft in
VM2 VM3 and de generations, The increase in positave
L]

shift was more in VM4 generation compared to VM2 and vM3
generations. This may be due to more number of positive
variants., In general, irradiatioan of rooted cuttings was
found to be more effective in increasing the tuber number

rather chan irradiation of fresh cuctings and rooted tubers.

Berezoskii et al. (1981) obtained increased fruit
number per plant in the Lhird generation by chemical mutagen
treatment in tomato. Similar result was reporred by
Kamannavar (1985) ain chilla by gamma irradaiation. Incceased
tuber number as a result of gamma irradiation was reported
by Dmitrieva and Mikhailov (1977) and Saulite (1983) in
potate. Several workers includiag Mish and Yamaguchi (19653)
are of opimwor that mutations for majority of polygenic
traits occurred symmetrically in positive and negative

darections following gamma irradiataon.

The positive shift in the mean wvalue observed in the
VMZJ vM3 and vM4 generations was due to the production of
more number of posative variants compared to negative variants.
Comparatively higher positive variants produced was respon-

sible for positive ghifc in mean value in all the exposuccs.
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The range of positive variants was wider in the vM3 genera=-
tion compared to vM2. Irrespective of modes of treatment
and varieties in all the three generations the higher expo-
sures exhibited the maximum number of positive variants come

pared to negative variants,

Gamma irradiation led to a general increase in mean
weight of tuber in all the three modes of treatment., 1In vM2
generation the pusitive variants were at a lower freguency
compared to vM3 generation. But in all the three generations,
a positive shift in mean tuber weicht was exhibited by the
5 and VM3 generae-
tions, a wider range of positive variants was ocbserved in

three modes of treatment, Compared to vM

the vM4 generation ie. the varisbility created in the vM4

is higher than that in the vM2 and vM3 generations. This

is in agreement with the result obtained by Sakai and Suzuki
(1962) in X-irradiated rice. Patel and Swaminathan (1961)
reported range of wvariability an MZ, M3 and M4 generations

of irradiated tobacco, Rao and sSiddig (1957) after analysing
anduced variation for yield and its components in rice,
suggested that the changes in the mean value and skewness

of the fregquency distribution in mutagen treated population
varied with the variety, character, mutagen and the genera=-

tion,
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The mean value for tuboer length exhibited positive
and negative shift, In the lowest dose of {resh cuttings
in vM2 a negative shift was roticed. 1In VM4 generation only
positive shift was noticed in the mean value., In general,
posative shift in tuber lengrh was exhibited in the irca-
diated population compared to control. This may be dug 1o
a higher production of gamma ray induced positive variants
in the r-ray exposced population. Significant diifercence in
the mean values on panicle length among created and becwsen
trecated and controls were observed by Matsuo et al. (1964) in
M6 generation of rice, A negative shift in mean panicle
length following Xe-irradaation has been reported in rice by
Sakai and Suzuk:i (1964)., Navar (1976) has also reported
similar reduction in mean panicle length in race, On the

concrary increased frequency of mutants in M, with respect

3
to panacle length was reported by Siddig and Swaminathan

(1968) in EMS treated raice.

The range of negative variants in Vil was lower com-
pared to that an sz. The posicave shifu in the mean value
seen an the exposed population may be due to the production
of lessers nunber of negative variants and a bagher freguency

0% positive variants. Hence selection for longer tubers

w1ll be more effective from the vM3 generation.

The mean value for tuber garth exhibited positave

shaift in sz vN3 and M, generacions. There was an increase
3



ain tuber girth with increase in gamma ray exposures in 211
the three generations and an the three modes of treatment.
The maxamum value for tuber girth was sho'm by higher expo-
sures oi gemma rays. The effects noticed in vM2 are compa-
rable to that of VMB. The positive shift in tuber girch in

the treated population may be due to a higher production of

gamma ray induced positiVE Variancs.

The mean value for tuber volums extubited positive

.

shaft in VMZ’ VM3 and VM4 generations. In vﬂz generacion
the range of positave variants was wider in frash cuttings
compared to rooted cuttings and rooted tubers. Whatever be
the mode of treatment and varieties in all the three genera-
tions the hagher exposures gave hagher values for tubes
velume compared o the control. This may bs due to the
proauction of hagher freguency of positive variorts ard
lowar frequency of negative varzants., In VM3 generation a
wider range of positive variants was exhabited in the Vé of
rooted tubers., But in VMA gencration, the range was maxje

mum an V., of rooted cuttings.

2

A positive shift for mean tuber yield per vine vas

noticed in the ihree generations and in the three modes of

treatmet, There was an increase in tuber yield with inccease

in gamma ray exposures. The maximum was recorded in the

two haigher exposures in the three gerecations. Th2 lower
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exposures also gave corparatively higher frequency of posi-

tive variants in the three generataions.

Significant positive shift in the mean tuber yield
may be due to higher frequency of posicive variants created
by the effect of gamma ravs. Higher yield is contraibuted
by increased length, girth, volume and mean numnber and
weight of tubers. In the irradiated population a wider
variabilaty s created an vv4 compared to VMZ and vM3 gene=

rations. The rarge of positive vaciants in vM, was higher

thar thac in vM, and VM3.

Increase in vield as a resgulr of irradiation vas
repocted by many workers including Saulite (1981), Mikhailov
(1930), Maisnchuk (1978), Danko (1975) and Groza (1977) in

VM, and Jasina and karsanova (1966 b) in sz of potato. In

3
sweet potalo Maiu (1973) and Miu et al. (1973) reported hugher

vield by 5000 r of garmma rays in vM, geperavion., Vvasudevan

2

et al. (1984) studied the yield performance in M, and M,

generations of Vigna unguiculata and reported the same trend,

Mutants ghowing lower yield rthan control were also

observed by scme workers; Jornston (1961) in M, and My oZ

oats, Sakal and Suzuki (19€64) in M, of rice and KotvicCs

(1981) in M, and M, of soybean,

3
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2. Frequency distraibution of variants in M, and vM, genera-

3
tions

Camma rays induced negative and positive variants

in all the three modes of treatment ain v, and vM3 genera=

2
tions. There was no significant difference in frequency

distribution in any of the characters.

In vM2 generation for vine length the positive variants
were at a higher frequency ain rooted tubers and fresh cutt-
ings when compared to rooted cuttings. In fresh cuttings,
rooted cuttings and rooted tubers the negatave variants were

at a higher frequency when compared to positive variants. In

VM3 generation, for fresh cuttings negative variants and
positave variants were almost equal in Vi and Ve But in Vg

the positive variants were at a lower frequency compared to
negative variants. But in rooted cuttings and rooted tubers
the positave variants were at a lower frequency compared to
negative variants in all the three varieties, 1In vM2 and

vM, the two higher exposures gave a lower frequency of posi-~

3
tive variants compared to negative wvaraants in all the three
modes of treatment. The reduction in vine length at the two
hagher levels may be due to higher frequency of negative

varzants and lower frequency of positive variants.

In the case of branch number per vine no general

trend in frequency distribution was noted in the three modes
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of treatment. But in fresh cuttings of vi the positive
variants were at a lower frequency compared to negative
variants. But 2500 r of fresh cuttings gave a lower fre-
quency of positive variants compared L0 negatiwve variants

in all the three varieties. In rooted cuttings for Vé and

Vj positive variants were at a haigher fregquency compared to
negative variants. The hicher branch number in the lower
exposure and also at higher exposures may be due to the
produccion of hicher freguency of positive variants compared
to negative variants in all the three modes of treatment. In
vM3 generacion the positive varrants were at a lower freguency
compared to negative variants in all the modes of treatment.
The higher exposures of gamma rays showed both positive and
negative shift. The positive shaift may be due to production
of hagher frequency of positive variants and lower freguency
of negative variants, The negative shift exhibited by the

higher exposures may be due to the haigher frequency of nega-

tave variants and lower frequency of positive variants.

In the case of fresh weight of vine no general trend
in the frequency dastribution of varianis wes notaced in

VM2. For f£resh cuttangs Vi and Vé gave higher frequency of

negative variants and a lower frequency of positive var-ants,

V2 showed higher frequency of positive variants in fresh

cuttings and lower frequency of positive variants in rooted
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cuttings and rooted tubers. But the two higher exposures
gave lower frequency of positive variants in rooted tubers.

In vM., generation a lower frequency of positive variants

3
was noted compared to negative variants in the three modes
of treatment. The maximum decrease in fresh weight was
exhabited in the two higher exposures, This negative shift
in fresh weight may be dus to the production of higher fre-
quency of negative variancs or lower frequency of positave
variants in VM2 and VMB- The positaive shaft in fresh weight
shown by the two haigher exposures may be due to the produc=

tion of higher frequency of positive variants and lower

frequency of negative variants.

In the case of tuber numbar per vaine, the ancrease
in tuber number shown by the higher exposures may be due to
the production of higher frequency of positive variants and

lower frequency of negative variants in sz and VMB.' in

2 the rooted tubers of Vé showed an exception to this

general trend, ie. the negative variants were ac a higher

vM

frequency compared to positive variants in the two higher

exposures.,

In the case of mean tuber weight the posative variants
were at a lower freguency ain Vi and Vj in the VM2 generation.
But in VQ the posaitive variants were at a higher frequency

in the higher exposures in the three modes of treatment. 1In
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VM3 also, a higher freguency of positive variants was noted
in all the higher exposures. The increase in mean tuber
weight by the higher exposures may be due to the production
of higher frequency of positive variants and lower freguency

of negative variants,

In tuber length, a haigher freguency of negative
variants was noted in the lower exposures of all modes of
treatment., The higher exposures ghowed comparatively higher
frequency of positive variants in vM2 and VM3 generations.,
The increase in tuber length at higher exposures may be due
to the production of higher frequency of positive variants
and lower frequency of negative variants. The negative
shift in the lower exposures may be due to the production

of higher frequency of negative variants compared to posie

tive variants.

Tuber girth showed positive shift in mean value in

the three modes of treatment in vM Thas positave shift

2'
may be due toc higher frequency of positive variants and
lower frequency of negative variants. But in VM, the fresh
cuttaings and rooted cucrtaings showed a haidher frequency of

negatave variants compared to positive variants.

In the case of tuber volume, the negative variants
were at a higher frequency 1in rooted cuttangs and rooted

tubers in vM2. In fresh cuttings the positive variants were
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at a higher frequency compared to negacive variants, In
vm3 for tuber volume, ro general trend was noticed. But
the positive veriants were at a higher frequency in the

higher exposures in all the three modes of creatment.

In tuber yield per vine no general trend was noticed
regarding the frequency distribution of variants. But in
the two generations, the higher exposures gave higher values
for cuber yield per vane. This may be due to the production
of higher frequency of positive variants and lower freguency
of negative variants. The lower exposures showed higher
frequency of negative variants compared to positive varaiante

in all the three modes of treaiment.
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SUMMARY

Crop improvement in sweet potato to suit the various
agroecological requirements of the State was attempted by
mutagenesis with gamma rays. Various studies including
radiosensitive analysis, standardisation of dose and plant
organ to be irradialed, identification of varietal tolerance
to irradiation etc. were conducted in an atliempt to 1isolate
desirable variants with economic importance at the Department
of Agracultural Botany, College of Agriculture, Vellayani

6OCO

during 1987-1989. The gamma i1rradiation was done by a
gamma cell unit installed at Radio Tracer Laboratory, Trichur.
Stem cuttings of fifteen varieries were exposed to 2-10 kR
wilh 2 kR intervals at a dose rate of 0.162 MR/h. The direct
effecy of the doses used was assessed based on various growth
and yield parameters, The characters selected include days
taken to start sprouting, days taken to complete sprouting,
sprouting percentage on the 15th to 30th day of plantaing
recorded at incervals of 5 days, lethality as on the 30th day
of planting and at harvest, vine length at 7 different growth
stages from the 30th day of planting till harvest ac 15 day

intervals, branch and tuber number and weight of tubers per

vine,

The exposures above 4 kR were found to cause lethality

in most of the varieties and hence comparative analysis for
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radiosensitivity againsc control was assessed at 2000 r.

The results of these studies are presented below:

1'

The gamma ray exposed population took more number of days
for sprout initaiation and for completion of sprouting in

all the genotypes.

Exposure of gamma rays reduced sprouting percentage ia

all the genotypes.

The percentage lethality varied depending on genotypes
and was more in gamma ray exposed population than in cone-

trol populataicn.

The vine length and branch number per vine also varied
depending on genotypes and found to be comparatively less

an treated population.

The tuber number and weight of tubers per vine were found
to be signaficantly increased by gamma ray exposure at

2000 r.

Based on the above observations the fifteen varieties

were grouped into three, viz. low, medium and high radiation

sensitive varietaes as indicated by discriminant function

analysas.

Induced mutagenesis was done in continuation with

radiosensitivity analysis. Three varieties, viz. Muttavella
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(Vi). Kanhangad local (Vé) and Bharakalichuvala (V3) ware
selected one each from the low, medium and high radiation
tolerant groups respectively. The three planting materials
selected for gamma irradiation were fresh cuttings, rooted
cuttaings and rooted tubers. The gamma irradiation was done
by a gamma cell unit and the exposures were 500 to 2500 r at
500 r intervals with a dose rate of 0.162 MR/h. The irra-
diated materrals along with control were planted on the next

day of exposure.

60

In vM, generation the direct effect of Co gamma rays

1
was assessed based on days taken to start sprouting, days
taken to complete sprouting, sprouting percentage, lethality
on the 30th day of planting and ac harvest, vine length,
branch number per vine, fresh weight of vine, number of tubers
prer vine, weight, length, girth and volume of tuber and tuber
yield per vine. At the time of harvest the tubers from each

cucting were observed to find out the colour variations created

by the mutagen on the tuber skan.

le plants were uprooted and kept in shade {for cthree

days and representative 3-4 noded cuttings were taken from

the basal, middle and top portions of each vine for planting.

5 vM3 and VM4 generations the yield parameters
L]

were analysed in detail. Classification of phenotypes and

In vM
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frequency analysis were also done, The salient results are

presented below:

1. The gamma ray exposed population took more number of days

for sprout initiation and for completion of sprouting.

2., A decrease in sprouting percemniage and an increase in

lethality were noticed with increase in exposures,

3. A reduction an vaine length and branch number per vine were

found in hagher oxposures of gamma rays.
4, The {resh weaght of vine was reduced by higher exposures.

5. There was an increase in tubsc number per vaine with increase

in gamma ray exposures.

6. The mean tuber weaghi, length, girth and volume were also

increased by higher exposures,

7. Gamma 1rradiation was effectaive in ancreasaing ithe tuber
yield per vine and the maximum yield was recorded in 2

higher exposures.

8. ALl the exposures and the different modes of treatment
induced phenotypic variants both an negative and positive

directions.

9., Positive variancs wece in hicher fregquency in later gene-

rations compared to early segregating gereration,



10, Irradialaon of rooted cuttings was found to be more
economical or beneficial compared to fresh cuttings and

rooted tubers.

The study enabled to 1solate out 2 dastinct types,
one each from S5 and Bhadrakalichuvala, which outyielded all
the three conlrol varieties, These variants are being multi-
plied by vaine cuttaings for farm trials in ditfecent agro-

ecclogical milieus of the State.
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An experiment was conducted at the Department of
Agricultural Botany, College of Agriculture, Vellayani
during 1987-1989 fPr genetic monipularvions in siect polato
through gamrma ray induced mutageresis £or increasec variaw-
oality and to isolate out genotyies having wider adaptabality

and better performance.

Stem cutvaings of € to 10 cm length bearing tuo nodes
each, taken from fifteen sueet potato varieties were used
£or radwosensitivity aralysis, Camma rrradiacion was donc

by a 66

Co gamma cell unit anstalled in the Radio Tracer
uwaboratory of Kerala Agricultural Universaity, Trichur. The
material was subjected to exposures of 2«10 kR at antcervals

of 2 kR, The chosen dosc race was 0.162 MR/h.

The direct effect of doses on the material was assessced
on the basis of days to start sprouting, days co complote
sprouting, sprouting percentage, vine length, branch and
cuber number and wiaght of tubers per vaine., The exposures
above 4 kP caused lethality in the majority of the varacties
and hence comparative analysis for radiosersitivity was

assessed at the 2 kR level,

The gamma ray exposed population starcia sprouting

late, The days teken for completion of sprouting were also



more in all the varieties., Gamma rays, in addition, reduced
the sprouting percentage. The percentage lethality varied
depending on variety. The vaine length and number of branches
per vine also varied from variecy to variety. They were
found to be comparatively less in treated population. The
tuber number and veaght of tubers per vine were found to be
significantly increased by gamma irradiation at 2 kR, Based
on the above observations the fifteen varieties were classi-
fied irto three, viz, low, medium and high radiation sensi-

tive categories.

Inauced mutageneslis was done in continuation with the
radiosensitivaty analysis using three varieties, each selected
from the low, medaum and high radiation tolerant groups. The
planting materials selected for gamma irradiation included
fresh cuttings, rooted cuttings and rooted tubers which were
exposed to radiation at a range of 500-2500 r, at 500 r inter-
vals. The dose rate was 0.162 MR/h, The irradiated materials

along with the control were planted on the subsequenc day.

Ir le genecracion the darect effect of gamma rays was
assessed based on days taken to start sprouling, days taken
to complete sproutang, sprouting percencage, lethality on cthe
30th day of plantaing and at harvest, vine length, branch
number per vine, fresh weighl of vine, tuber number per vine,

weight, length, gicth and volume of tuber and tuber yield



per vine. From le plantis 3-4 noded cuttings were taken from
the basal, middle and top portions for raising VMZ generation.
VM3 and vM4 generations were also raised in the same mapner.
In sz, VM3 and vM4 generations the vield pacameters were
analysed in detail. Classificacion of the phenotypes and
frequency analysis were alsc dore, The salienu fandiags of

the experiment are the Ffollowing:

There was a delay in sprout initiation and for com~
pletion of sprouting caused by gamma ray exposurs. A decrease
in sproating percentage and an aincrease in lethalzily were
noticad under higher levels of exposures, Similarly a reduc—
tion in vine length and brancr number pes vaine were found at
righer oxposures. The fresh weigbht of vine i1as ceduced and
the tuber aumber increased at higher exposures, There was
an increase in mean tuber weight, length, garth, volume ard
tuber yield per vine at higher exposures. All the exposuces
and the diffcerent modes of treatment induced phenotypilc
varlants both in negatave and positive directions. Positive
vartants were in higher frequency in later generations. Irram
diation of rooted cuttings was found to be more economical or

beneficial compared to fresh cuttaings and rooted tubers.

The study enabled to isolate out two promising types,
one each from S5 and Bhadrakalichuvala. These mutanits out=
yvielded the control and are being multiplied by vine cuttings

for farm trials in different agroecological milieus of the Scate,



