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INTRODUCTION

In the quest for food and the struggle for human 
survivals tuber crops have historically played an important: 
role. Among such tuber yielding food crops sweet potato 
occupies a pre-eminent position. The crop belongs to the 
family Convolvulaceao under dicots (Genera - Ipomoea,
Species - batatas).

Though sxrcet potato, believed to be a native of the 
American continent, is cons Laered more as a crop of the 
tropics, it comes up well m  the temperate regions also.
Its cultivation is extensively distributed m  the tropical 
humid parts of Asia and Africa, Laan America and m  the 
temperate Zones of Japan, China, Korea and North America.
In India it is cultivated m  an area of 176.30 thousand 
hectares of which about 60 per cent is confined to Uttar Pradesh 
and Bihar. In Kerala its cultivation is reported to cover 
only 4635.00 hectares.

The crop is essentially suited to warm weather condi
tions. Growth is best at temperatures above 24°C. Below 
10°C it is severely retarded. This sunshine loving crop 
performs m  the best manner m  areas where tne light lrten- 
sity xs high. Day length affects both the flowering ana 
tubensatioa process. Tuber formation m  sweet potato is
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promoted by short day conditions. Short days with low light 
intensity promote tuber formation while long days tend to 
favour vine 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 6.6. In alkaline and saline 
soils the crop seldom thrives (Onwueme, 1978). The high 
photosynthetic rate of this crop makes it a suitable subsi
diary food crop for a highly food deficit State such as Kerala. 
Together with cassava it can contribute much to the food 
requirements of tne State.

There is considerable scope for crop improvement m  
sweet potato. Cytogenetically sweet potato is identified as 
a hexaploid with a chromosome number 2n = 90. Most of the 
sweet potato cultivars are reported to be self-incompatible.
It is a proven fact that m  various crops mutagenic agents 
can be beneficially utilized for developing relatively supe
rior varieties. The generally high degree of heterozygosity 
and frequent prevalence of polyploidy in sweet potato are 
advantageous in nutation breeding. Another advantage of muta
tion induction especially m  vegetatively propagated crops 
like sweet potato is the ability to change desirably one or 
a few characters m  an otherwise accomplished cultivar with
out altering the generalised economic desirability attribute 
(Broertjes and Harten, 1978).
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There is a limitation for generic variation with 
respect to yield per hectare m  sx̂ eet potato. This limita
tion can to some extent be overcome by adopting certain 
genetic manipulations le, induced mutagenesis by physical 
or chemical mutaqens. However, many limiting factors for 
successful chemical mutagenesis exists m  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 potato is cultivated m  loxiLands 
during the summer fallows and m  uplands during the South 
West and the North East monsoon periods. In both these 
periods sweet potato is mostly cultivated as an intercrop 
with coconut or other similar tree crops m  the Northern 
regions and also with tapioca m  the Southern districts. As 
a puro crop sweet potato can survive m  Kerala only if the 
^ield per hectare is much higner than what is currently 
obtained ac present m  view of high labour and material input 
cost in the cultivation. As a monocrop it has very loxtf prio
rity in land hungry Kerala. There is thus, a requirement of 
enhancing the yield output from sweet potato to enable its 
spread as an intercrop. For increasing the per hectare yield 
output of sweet potato the use of physical mutagens especially 
gamma rays appears to be the most suitable. To fulfil this
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overall requirement of developing high yielding varieties
of the crop by mutation the following working objectives
\vere set:

1. Radiosensitivity analysis.

2. Identification ot low, medium and high radiation tolerant 
varieties.

3. Standardisation of the dose and choosing of plant organ 
to be irradiated for successful mutagenesis.

4. Utilisation of low, medium and high radiation tolerant 
genotypes for induced mutagenesis.

5. Analysis on induced variability m  both qualitative and 
quantitative characters.

6. Isolation of desirable variants having economic importance 
and

7. Maintenance and propagacion of desirable mutants.
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RDVinJ OF LlT&RAlu’lC

The terra nutation was introduced by De Vries in 
1900 and proposed the idea of inducing nutations and their 
utilization In breeding new forns (Flenond, 196?), In 
1904, Ce Vries proposed the use of X-rays for artificial 
production of mutations (Blakeslee, l936). X-irr&diatxon 
was also rried in cells and chromosomes by Koemicko (1909) 
and Gager (1908). However, the conclusive proof that 
ionizing radiations induce mutations was presented by Muller 
(1927) in Drosophila. Following this, several workers 
proved experimentally that ionizing radiation can induce 
mutations in plants (Gager and Blakesloe, 1927 on Datura 
stramonium; Stadler, 1923 on Barley and *%ize and Goodspeed, 
1929 on Nicotiana). After the historically important find
ings of this period most of the observations in the follow
ing 25 years were from investigations of a purelv theore
tical nature. In spate of many investigations the maxim 1 
effectiveness and efficiency of radiations for inducing 
changes in plant characters, especially those of economic 
importance have not yet been realised fMilan et al.. 1365)®

Early in this century chenical mutagenesis was tried 
by Schiemann (191?)* The search for chemical mutagens started 
even before vhe discovery of the muiagenic effects of X-rays
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(Auerbach, 1967). Induction of nutations by means of 
chemical treatments was amply demonstrated by Auerbach in 
England with mustard gas (Auerbach and Robson, 19̂ -2, 1947) 
and by Oehlkers (1943) in Germany by urethane, with this 
discovery workers all over the world started surveying 
different chemicals for their mutagenic activity.

Among the various chemical mutagens known, the 
alkylating agents have been found to be the most efficient 
m  inducing mutations m  a wide range of organisms from 
bacteria to mammals (Auerbach, 1961), Vithin this group, 
monofunctional agents in general, and Ebhylmethane sulphonate 
in particular appear to be more efficient m  producing muta
tions in several organisms including higher plants 
(Swaminathan et al., 1962). The mutagenic efficiency of 
ethyl methane sulohonate was first demonstrated in barley 
by Heslot et al. (1959).

The outstanding works of Gustafsson (1963); Yamaguchi 
and Mian (1964); Kawai and Sato (19b5); Konzak (1966); Gaul ef-cJ 
(1966); Sato and Gaul (1967); Siddiq (1967); Soriano (1968); 
Kawai (1969) and Mikaels an et al. (1971) gave a clear picture 
of the research work carried out to study the effectiveness 
and efficiency of chemical mutagens in various plant species. 
The effect of alkylating agents and their mechanism of action 
in the biological test system have been reviewed by Ross
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(1962); Loveless (1966); Lawley (1973) and Sun and Singer 
(1975).

Nilan and Konzak (1961); Ehrenberg 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 m  sexually propagated 
plants, seed treatment using chemical mutagens has yielded 
very high mutation frequencies and m  most cases they are 
more efficient than ionizing radiations. A dose-dependent 
linear increase m  frequency of chlorophyll mutations m  
both physical and chemical mutagens have also been reported 
by Siddiq (1967); Siddiq and Swammathan (1968); Yamaguchi 
and Miah (1964); Singh (1970) and Nair (1981).

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

RADIOSENSITIVITY

Plants and animals differ m  their responsiveness or 
sensitivity to a particular mutagen and the sensitivity 
differs even at the varietal level. The relevant factors
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that are known to alter the response of cells to mutagens 
include nuclear 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, b; Nilan, 1956, 1964). The study of 
radiosensitivity of species or strains would be more desirable 
so 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.. 1970)•

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 
to be an important secondary factor which modifies the extent 
of oxygen radical or radical-radical interactions (Konzak 
et al., 1970).

Very loiv temperature ranging from -SO to -96°C may 
provide protection against radiation damage in plant seeds
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(Konzak ch al*» 1960? Milan, 195^; Nybom et al., 1 ̂ 55).
"Meat slock” treatments applied imcpdi vlely after seed 
irradiation has been found «o reduce damage in terms oA 
rlj seedling height and chromosome aberration frequencies 
(Gaul, 1957 a, b; Konzak et ol., 1960) ”ithout decreasing 
nutation frequencies (Gaul, 1957 a, b; Khostova, 19S6j 
Konzak e_fc al.* 1°61 a).

The role of nuclear and chromosome volume ia deter
mining the radiosensitivity of plant species has received 
a great deal of attention from Sparrow et al. (1969), lb 
has been clear3 y demonstrated that there is an inverse 
relationship between rath osensitivity and ,,interphasef' 
chromosome volume ana to a lesser degree between radio- 
sensitivity and DNn content (Konzak et al«, 1970 • Caj^eJU
3-hJ Conge-r̂  lqcyj)
Rad I osensitivity in veget ativeiy propagated crops

‘roh and Alan (1965) briefly outlined the behaviour 
of banana plants in a gamma field, as regards thoir radio- 
sensitivity. At the Sugarcane Breeding Station, Coimbatore, 
several cultivirs were irradiated around 1960 m  an at tempt 
to induce resistance to red rot caused by phvsalosoora 
tucumanensis (Anonymous, 1962). Jagaonesan and Gr^enivasai 
(1970) treated single buded sets of several Coimbatore cul- 
tivars with X- and r- rays. The material was studied unto vV~
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Radiosonsxtivity in tuber crops

Tubers and seeds of several varieties and species 
of Solanum were subjected to r-ray doses# Variants of 
Kufn Kumar with increased resistance to Late blight have 
been obtained (Kishore et al., 1963), irradiation of cut 
tubers of five potato cultivars with suocritical doses of 
X-rays, r-rays and fast, neutrons and treatment for 13 b with 
Q.l per cent of ethylene imine and ethyl methane sulphonate 
retarded growth and development compared with the plants 
from untreated tubers# The effects on development depended 
mainly on the mutagen but the frequency of mitosis with 
chromosomal aberrations were also influenced by the cuXtxver, 
7.50 — 10.47 per cent in X-ray, 2.65 - 6.18 par cent in r-ray, 
4.41 - 60.90 per cent m  fast neutrons, 3.14 - 5.23 per cent 
xn ethylene xmine and 1.85 - 4.60 per cent m  ethyl methane 
sulphonate. Iiutants for leaf, flower and tuber characters 
occurred xn the first tuber generations (Tarasenko, 1963a), 
Three varieties of potato were exposed to different rates 
of r- irradiation. Unit 1 Porto Rico had the largest number 
of roots with one or more sectorial mutations in the flesh 
at all irradiation rates except 50 kR, when almost no plants 
developed. Hearcagold had the highest mutation rate at 50 kR 
and Goldrush had a low mutation rate with all the irradiation 
treatments uhat produced plants. Most of the flesh mutations
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were from orange to white (Hernandez et al.» 1964). Nayar 
et al. (1965) studied the generations of Kufn Kumar- 
Kufn Kuber and Kufri Safed which had been exposed to gamma 
irradiation. A general increase m  mutation was associated 
with increased dosage, except that at the low rates of 
500 r. There was no significant mtervarietal differences 
in the mutation rates among the various characters studied. 
Persutma (1965) showed that the species with higher chromo
some numbers proved more resistant to r-irradiation. Hybrid 
seeds of the cultivated varieties were more sensitive than 
seeds produced by self pollination. Solomko (1965 a) 
reported that in potato irradiation of the growing plant 
with X- and r-rays varying from 0.6 to 4 kR and of seeds with 
doses of 5-15 kR gave rise to a number of mutations 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 resistance to late blight.

The tubers of Epron, Early Rose and Sedov were exposed
to X-rays at 400 to 8000 rs r-rays at 1500 to 3000 r and

10 10thermal neutrons at 1.10 and 4.10 neutron/sq. cm. Useful 
mutations included high 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 qualitative diversity of these was less than that of
X-ray induced variants (Solomko, 1965 b), Up-to-date, Sebago
and Sequoia were r-irradiated with 5000 r and Kennebec was
treated with 1000 r. Sprouting was inhibited (wills, 1965).
Dry seeds of four hybrids and tubers of the varieties, Lorh,
Peredovik and Barba were irradiated with r-rays. Only one
type of mutation was obtained through tuber irradiation. The
mutation spectrum was wider after seed irradiation but did
not exceed the limits of natural mutation. Economically
useful forms like early ripening with increased fertility
were obtained (Jasma and Kirsanova, 1966 a). Jauhar and
Swammathan (1967) induced shallow eyes and an improved tuber
skin colour m  two important potato cultivars. Jauhar
(1969' a) reported that m  potato a hooded-eye and an eyeless
mutant were induced m  the varieties, up-to-date and

32Kufri Smdhuri by r-ray and P treatments. The hooded-eye
mutation was more frequently induced by r-rays and the eye- 

32less mutation by P. Jauhar (1969 b) reported the effects 
of r-rays and radioactive isotopes on the morphological and 
physiological characters of three potato varieties. The 
physiological variants included plants with fused leaves,



13

simple leaves, many leaflets, bunchy type plants which are 
chlorophyll deficient and plants with aerial tubers. Fused 
and knobby tubers, rossetted and glossy-skinned tubers were 
noticed. Stimulatory effects of radioisotopes were observed 
on tuber sprouting, growth and yield.

Bancher and Washuttl (1970) studied the effect of 
r-rays on plant development and leaf form in two potato 
varieties, Bmtje and Sieglmde, Bintje showed less reduction 
m  height than Sieglmde following tuber irradiation with 
500 to 5000 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 m  the colour of tuber was 
shown by Nameshaev*s Jubilee (13.6 per cent), a lower fre
quency by Tasty (2.1 per cent), Pearl (2.0 per cent) and no 
effect was observed with Pnekuli 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 abnormalities. In Lorkh with white tubers 
there was no change m  tuber colour whereas the other three 
having red tubers produced a certain number of tubers with 
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 m  volga with 
18-20 kR electron irradiation was equal to the frequency of 
mutations after X- and r-irradiation. Rairakulov and 
Chervonnyi (1972) studied the action of ethyleneimine and 
dimethyl sulphate on the tubers of two potato varieties,
Lorkh and Sedov. In the of both varieties, a high fre
quency of chlorophyll mutations was observed, As regards 
yield the control plants surpassed the population. 
Snnivasachar and Malik (1972) reported that non-xuaxy mutants 
were induced m  the variety, Pusa sweti but not in PTW Globe. 
The mutants were resistant to Lipaphis pseudobrassicae.

Tuber treatment of Pnekuli Early and Joy with 0.5 
per cent N-Nitroso-N-ethyl urea, 0.03 per cent N-nitroso-N- 
methyl urea, 0.03 per cent ethyleneimine and 0.02 per cent 
dimethyl sulphate led to increases m  leaf area, pollen ferti
lity 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/mm esta
blished the greater efficacy of the high intensity m  increas
ing variability m  starch content and yield (Mezentsev and

" /Yashina, 1973). Surkova (1973) studied the effectiveness of
0.05 per cent solution of N-nitroso-N-ethyl urea on six
potato varieties. The most sensitive variety was Augusta.



Treatment of its tubers for 20 minutes m  a vacuum desiccator 
led co an increase m  height of 91 per cent and m  yield of 
77 per cent.

The tubers of five potato varieties were irradiated 
with 1-7 kR dose m  the autumn 2-3 weeks after harvestirg.
In plants grown fiom these cubars* the number of tubers per 
plant rose to different e-stent m  the different va~ieties.
With 1 kn dose, t^e number of tubers rose by 2-4 per plant 
m  Loshitsa and Pc-vlmka but only by 0.2-0.5 m  Tern (Dmitrieva 
and Mikhailov* 1977).

Dormant tubers of two potaco varieties, Prxekuli Early 
and Detskosel' skn were treated with various concentrations 
of dimethyl sulphate, ethylene lmine, N-nitroso-N-methyl 
urea a^d N-nirroso-N-ethyl urea. In the generation starch 
contenc m  clones of Pnekul1 skir rannn increased by 0.8 - 
3.3 per cent compared with the initial variety* bur no clones 
with an increased starch content were found m  Detskoselskn 
(Kolesnikova and Maksimova9 1977). Tubers of twelve varie
ties and five promising seedlings \-jere treated with 0.012, 
0.025 and 0.05 per cent concentrations of dimethyl sulphate 
and 3000-3600 r doses of r-rays. The mutants obtained 
exceeded the Standard, Sulev by 20-89 per cent m  ruber yield 
and by 28-72 per cent m  starch yield. The best results 
were obtained with 0.05 per cent dimethyl sulphate and 3000 r
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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 flesh. Gamma irradia
tion reduced carotenoid levels in all varieties.

Excised eyes from haploids of Cherokee, Malakhovskn, 
Krassa and Flava were treated with 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 resistant Cherokee. Chlorophyll chimeras 
occurred after treatment m  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 respectively). In Cherokee, 
chlorophyll chimeras occurred only at the concentrations of 
3 and 5 mM, yield was always lower after treatment m  Cherokee 
than m  the untreated control but in Malakhovskii was some
times higher after treatment (Broksh and Serova, 1980). True 
seeds and tuber eyes of 18 varieties and several F^ hybrids 
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 m  Apta, Gunosa and Bintje. Selection 
for yield was effective when begin in the generation. 
Selection for starch content and resistance to Phytophthora 
mfestans occurred rarely and at random whereas it was 
possible to control the induction of field resistance through 
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 lmine (0.5 per cent aqueous solution) 
for 1-3 clonal generations. Ethylene lmine produced more 
deleuenous effects than r-rays. Irradiation was more effec
tive for improving tuber yield while ethylene lmine was 
better for high dry matter and total sugar contents (Kukimura, 
1981).

r

Vasudevan et al. (1967) have described the initiation 
of a mutation breeding programme m  cassava using a wide range 
of mutagens. Morphological mutants were obtained after gamma 
irradiation of stem cuttings. One mutant showed an increase 
m  starch content and a decrease m  hydrogen cyanide content.
A difference m  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 10-50 kR r-rays. Stem 
irradiation resulted m  one mutant m  each of the cultivars, 

H-165 and H-2304 while seed irradiation resulted in a 
mutant m  H-2304. The mutants were characterised by light 
green leaves, short petioles and narrow leaf lobes, speckled 
leaves and yellow tuber flesh. The short-petiole mutant 
from 4-165 which can be closely planted gave a 20-25 per cent 
yield 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 is desired to improve one or two easily 
identifiable characters in an otherwise well adapted variety. 
The main advantages are that the basic genotype of the variety 
is usually slightly altered, while the improved character is 
added and the time required 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 direct 
utilization of induced mutants m  barley, wheat, oats, rice
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and soybeans have shown that short straw, earliness, resis
tance to certain diseases and certain improvements of gram 
quality can be introduced m  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, m  
increased yield (Scholz, 1960j Gardner, 1969).

A desired mutation can be recovered m  a homozygous 
stage already m  M2 or generation as compared with the 
Fg or generation m  the case of hybridization. Some 
workers have used mutagenic treatment m  combination with 
hybridization m  order to increase the variability to widen 
the basis for selection (Krull and Frey, 1963 j Gnaigo^y

Vegetatively propagated crops are very suitable group 
of plants for the application of mutation breeding methods.
The generally high degree of heterozygosity which causes a 
complex inheritance of genetic factors as well as the fre
quent polyploidy, both serious handicaps m  conventional 
breeding are advantageous m  mutation breeding as large 
variations can often be observed m  the irradiaced plants. 
Mutations are the only source of variability m  sterile plants 
and m  obligate apomicts (Nybom, 1961).

The main advantage of mutation induction m  vegena
tively propagated crops is the ability to change one or a
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few characters in an otherwise outstanding cultivar without 
altering the remaining and often unique part of the geno
type (Broertjes and Harten, 1978). An example of radiation 
induced mutants of commercial value is that of Chrvsanthemum 
monfolium cv Horim (Broertjes and Harten, 1978).

The m a m  bottlenecks in mutation breeding of vege- 
tatively propagated plants, where vegetative plant parts 
have to be irradiated, are chimera formation and diplontic 
selection both being complications caused by the multi- 
cellular nature of the bud apex. The result is a relatively 
low mutation frequency and probably limited mutation spectrum, 
while selection procedures cannot be applied before the 
stable periclmal chimera stage has been reached. These 
difficulties 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 vegetatively propagated 
plants, chemical mutagens are not usually considered, mainly 
because the number of cases in which they have been applied 
successfully has been small. This lack of success is proba
bly a consequence of poor uptake and penetration of the



chemical compound (Bowen, 1965; Moes, 1966; Hybom, 1961). 
Bulky materials like bulbs, scions arre often difficult to 
treat with chemicals in a reproducible way.

The advantage of physical mutagens 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 generation

The three main effects of mutagens include physiolo
gical damage (primary Injury), factor mutations (point muta
tions or gene mutations and chromosomal mutations (chromo
somal aberrations) (Gaul, 1970). Primary injury is restric
ted to the M-j generation whereas the latter two are trans
ferred to the succeeding generations. Plant injury and 
lethality account for physiological damage and it can be 
chromosomal or extrachromosomal in origin. As reported 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 seedling height and 
survival on one hand and M2 mutation frequency on the other 
hand. Hence a quantitative determination of injury should 
be a routine procedure m  mutation breeding experiments.

Gaul (1970) listed the following criteria to measure 
plant injury m  the generation.

(i) Seedling height after a particular period of growth 
(li) Root length 
(iii) Emergence under field/laboratory conditions 
(i v ) Survival under field/laboratory conditions 
(v) Number of spikes/inflorescence per plant 

(vi) Number of seeds per spike 
(vn) Fruits 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 oetween seedling height 
and survival and this correlation permits the prediction of 
the killing rate produced by a definite dose.

Cytological changes are also met with as a result of 
mutagenic treatments. A general survey of cellular changes
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due to mutagen treatment has been presented by Gatcheside 
(1945)«, Darlington and La cour (1945)., Gustafsson and 
Von Wettstein (1958) and Sparrow (1961) and Evans (1962)’ 
Swanson (1957) and Sparrow (1961) reviewed the type of 
induced chromosomal mutations, their mitotic and meiotic 
behaviour and genetic consequences* Using x-rays and 
thermal neutrons, Caldecott et al. (1954) reported that 
the frequency of chromosomal aberrations is directly pro
portional to the doses *

Muller (1966) concluded that the achievements 
of increased mutation frequencies is limited by the 
increased sterility of the M^ plants and not by the 
lethality.

Gaul (1970) is of the opinion that the mutagen 
induced sterility may be caused by

i) chromosome mutation 
ii) factor mutation

iii) cytoplasmic mutation
iv) physiological effects.

Chromosome mutations are probably the major 
origin of all mutagen induced sterility. Gatfl.



and Mittelsienscheid (1960) reported that m  certain instances 
the radiation induced sterility is transferred into later 
generations. Most of the radiation induced sterility in M^ 
and further generations is probably haplontic according to 
Muntsmg (1930) and EMS induced sterility appears to have a 
diplontic nature (Sato and Gaul, 1967).

1. Germination

Germination has been reported to be little affected 
by radiations though damage occurred shortly afterwards 
(Myttenaere et al *, 19<35$ Yamagata et al., 1965s Gaul et al., 1 ' 
1967s Siddiq, 1967 and Ganeshan, 1970).

Sigurbjornsson and Pried (1966)• Kawai and Sato (1965) 
and Siddiq (1967) reported that following seed irradiation 
there was greater reduction m  growth of shoot than of pri- 
mary roots*

Seed treatment of interspecific hybrids of potato with 
chemical mutagens gave a reduction m  germination (Izotova* 
1974). It was also reported by Bud m  et al. (1971) m  potato 
with Nitroso ethyl Urea. Jasma and Kirsanova (1966 b) 
reported that lower doses of gamma rays stimulated germina
tion.

2. Survival

The survival of seedlings was generally found to
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decrease with increas_ng doses o f  rad iation s and chemical 

mutagens (Pao and Ayeagar, 196*-; Yamagata e t  a l .»  1965»GaLuI i966j 

S id d ig , 1967 5 Siddjq and Swaminathan, l^oQ 3 Swammathan 

e t  a l.a 1970: and Ganeshan, 197 0 ).

The survival of seedlings was significantly reduced 
with increasing doses of r-radiations m  hexaploid triticale 
(Sapra and Constantin, 1978).

3. Plant growth

Treatment of tuber eyes of potato vn irh X-rays caused 

a greater growth depression m  the first and second tuber 
generations (Umaerus, 1966), Reduction m  height has teen 
more drastic m  treatment with radiations than with c h omcals 
(Siddiq, 1967 and Singh, 1970). As reported by Bancher and 
Wasnuttl (1970) a reduction in height was noticed with r-irra- 
diation at a dose of 500-5000 r.

Budin et al, (197i) reported that seed treatment with 
Nitroso ethyl urea will result m  reduction m  growth.

4. Fertility

A linear dependence of decreased pollen and seed 
fertility m  rice on mutagen dose r e s  reported b  Yame.gj.chi 

(1964)s Siddiq. (1967) and Singh (1970).



Volkov and Dan’ko (1972) reported that xn potato 
tuber treatment with physical and chemical mutagens lea to 
increase m  fertility. Irradiation of cut tubers of potato 
with 6- produced 5.6-16 per cent higher proportion of fer
tile pollen.

5. Chimeras

Chlorophyll deficient sectors on the plants of rice 
following irradiation were observed by Siddiq (1967), Tanaka 
(1970) also observed diploid-like sectors on haploid plants 
subjected to chronic gamma irradiation.

Gamma irradiation of potato rubers resulted xn diffe
rent aberrant types. Light green type with several kinds of 
leaf deformity was obtained (Heiken, 1961).

Induced mutagenesis m  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 wirh five stalks and a high degree of resistance to 
red rot strain D. The use of X-rays, r-rays and chemical 
mutagens resulted m  further mutants that had no spines and 
profuse tillers (Anonymous, 1965 and Rao et al., 1966).

Several annual reports of the sugarcane Breeding 
Station, Barbados also refer to morphological mutants that
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were obta m e d  from irradiation or treatments with Ethyl 
rwethane sulphonate (Anonymous, 1966| Anonymous, 1970 a)

According to Hrishi and Marimuthammal (1968) and 
Hrishl et al,, (1968) the treatment of buds and growing 
menstems with different chemical mutagens produced morpho
logical mutants. Mee et al. (1969) also used various chemi
cals, such as 8-ethoxy Caffeine, Methyl methane sulphonate 
and Ethyl methane sulphonate. For stem cuttings an acute 
dose of 2-6 kR r-rays were used (Siddiqjet al., 1976).
Chronic irradiation was used by Sankaranarayan and Babu 
(1970).

In the 1969 annual report of the Hawaiian Sugar 
Planters Association (Anonymous, 1970b)ir is 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 varietal differences m  resistance 
to radiation. A dose of 6 kR produced the highest rate of 
deviations, most of which 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 g r a m  
weight was studied by Khan and Zakir (1970). Whole "thick-cane
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mutants \jere reported by Rao et al. (1977). Some preliminary 
work has been carried out by Anderez (1971) m  Cuba.

Jagathesan and Sreenivasan (1970) treated single
budded sets of several Coimbatore cultivars with X- and 
r-rays. The material was observed up to vM^ and some poten
tially useful mutants were described. Red rot resistant 
mutants of Co ^49 and Co 997 were released (Rao et al., 1966).

Several other reports concerning the induction of 
resistance against red rot have appeared (Singh, 1970; Nair, 
1973; Baris 1974; Haq et al•„ 1970; 1974 a, b and Jagathesan 
et al., 1974). Resistance to the toxin from Helminthosponum 
sacchan m  r-ray induced mutants was reported by Strobel 
et al. (1975). Several potentially useful mutants display
ing disease resistance and high yield have been reported 
(Jagathesan, 1976, 1977; Darmodjo and winoatmodjo, 197b). 
Large scale mutation breeding has been prevented by the size 
of the plant and chimera problem.

Only a few irradiation experiments have been reported 
m  pineapple. In Kerala, irradiation of plants of the culti- 
vars Kew and Mauritius led to growth retardation and m  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



like ethyl inline (El), N-nitroso-N-methyl urethane (NMU) and 
diethyl sulphate (DES) to detached slips of 1-1.5 months old. 
In this preliminary 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 seeds of a breed
ing line of Musa acuminata to obtain plants with decreased 
plant height. Soaking seeds m  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 vM^ generation a light-green leaf 
type, a type with several kinds of leaf deformity including 
coalescent leaflets, two coarse-leaved dwarf forms, a plant 
with small leaflets and two flower colour mutants, one with 
white and the other with dark-purple corollas were found 
(Heiken, 1961)# Tarasenko (1963b Reported 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 
including height, tuber weight and weight of aerial part of 
the plant. About 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 frequency of mitoses with chromo
somal aberrations m  control plants was 0.21 + 0.22, while 
the corresponding proportions m  treated material was 11.23 + 
0.31 m  r-rays and 2.28 + 0.45 m  Ethylene inane, Rudorf 
and Wohrmann (1963) reported that sprouts of pregermmaued 
tubeis of Sieglmde wexe irradiated with 4000, 6000 and 
8000 r r-rays. £Iterations m  leaf and stem characters and 
m  chlorophyll formation were observed m  the and the 
somatic segregation m  the vM^ provided evidence of the chime
rical nature of some of these characters. Several vM^ plants 
were free from leafroll symptoms under conditions of several 
infection. Tarasenko (1964) reported that potato seeds were 
subjected to r-rays^fast neutrons and E-thyleneimine. Varia
tion m  morphological characters was studied m  the . The 
greatest mutagenicity was observed with fast neutrons. All 
mutagens caused mutations m  tuber colour. Fast neutrons 
also gave mutations m  tuber and leaf shape and duration of 
the vegetative period. All mutagens gave rise to variation 
m  yield and m  height of seedlings. Amirov and Babaev 
(1966) reported that irradiation of potato seeds with r-rays 
produced forms with divided leaves, pigmented stems and diffe
rent colour and shape. Jasma and Kirsanova (1966b) reported 
that dry seeds of four hybrid seedlings were treated with 
15 to 4b kR r-rays. The last proved the critical dose and



the lower doses stimulated germination. £ wide -range of 
leaf abnormalities appeared m  the progenies of the treated1 
seeds all of which were absent m  the untreated controls.
In the tuber progeny of the mutant plants the abnormalities 
were more pronounced m  the leaves than those m  the upper 
part of the plant. Several forms of practical value w°re 
selected m  the later tuber generations. One of then xdiich 
had vestigeal flowers witn enlarged corolla and tubers of 
good shape with shallow eyes matured early. It yielded 
522 g of tubers per plant where the standard Pris^nl’’ Early 
yielded 240 g and the control guve a maximum of 300 g. Com
parison of the cultivar Lorkh with various seedlings showed 
early forms to be more radiosensitive than late, bmacrus 
(1966) reported that treatment of tuber plugs containing 
single eye with X-rays ana Ethyl methane sulphonate resulted 
m  various aberrant forms. The X-ray treatment caused a 
greater growth depression m  the first and second tuber gene
rations but was easier to handle. The changes observed 
included Stolon length, greater tendency to tuber discolora
tion and to accumulate reducing sugars. Roer (1967) obtained 
best results when a dose of 3200 r was applied to unsprouted 
or slightly sprouted tubers. All the aberrants produced, 
mainly colour and leaf mutants, were inferior to the original 
clones. A mutant of Pimpernel had shorter stolons but this 
was correlated witn a tendency to cracking of tubeis. Nayar



and Chauhan (1968) reported that, healthy sprouts from disease 
free tubers of Craig's Defiance were subjected to serval 
Ethylmetnane sulphonate treatments and m  the second vege- 
Cc-tive generation following the treatment a sectorial chimera 
was found. The parent tuber of the plant showing the chimera 
had produced two shoots from different eyes, both showing 
different characteristics from the original variety. In the 
same population a plant described as a systematic mutant and 
five others described as macromutants were found. As reported 
by Nayar (1969) methods for overcoming mtrasomatic selection 
includes the use of chronic irradiation, neutron irradiation 
and chemical mutagenesis. Cuervo and Ramos (1970) reported 
tnat mutation experiments were initiated to alter the dor
mancy period and gametophytic incompatibility characters m  
Solanum phureia. Seeds and tubers of several clones were 
r-irradiated. One plant was selected m  which the tubers 
did not sprout for seven months and another probable mutant 
had a fairly high seed set after pollination within the clone. 
Singh (1970) reported that hooded-eye mutants were obtained 
after irradiation of tubers with r-rays. As reported by 
Volkov and Dan'ko (1970) X-irradiation of seed tubers reduced 
the osmotic pressure of the cell sap and dry matter and starch 
contents of the tubers. The break down of starch caused 
accumulation of sugars and an increase in the protein content. 
In the following two crops there x̂ iere increases m  the contents
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of starch3 ascorbic acid and protean indicating that genetic 
changes had been induced, Volkov and Dan'ko (1971) studied 
the effect of 0.025 and 0.05 per cent N-nitroso ethyl urea 
on the growth and development of potato planes from 
Promising forms possessing relative resistance to Phytophthora» 
high yaeld9 high marketing quality and high search content 
were selected m  the and . Sudan et al. (1971) reported 
the influence of N-nitroso-N-ethyl urea and r-rays on potato 
species of different: ploidy. There was reduction m  germina
tion ana growth and the frequency of chlorophyll mutations 
in the were areater m  some species than others. The 
frequency of chlorophyll mutants was highest in the tetraploid 
species, Solatium stolomferum. Sergiyenko and Litovchenko 
(1971) reported that when seeds of hybrid origin or resulting 
from self pollination were treated with mutagens, variability 
m  morphological and economically valuable characters increased 
considerably. Cherny and Vavrikova (1973) reported that 
treatment of the variety Jiskra with r-ray doses of 4.08 r 
to 1885.82 r during the growing period increased the varia
tion m  ploidy as shown by the number of chloroplasts t>Qi 
stoma m  the generation. 2x, 3x and 6x forms were found 
m  addition to the tetraploids. As reported by Harten and 
Bouter (1973) treatment with 3 cR of X-rays ac a dose rate of 
50 r/min proved very effective for producing relatively high 
frequencies of uniform mutations m  dihaplold material of
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Desiree. Dihaploids were not more radiosensitive than tetra- 
ploids. Treatment of hybrid seeds with 0.025 to 0.05 per cent 
N-nitroso ethyl urea (NEU) had no effect on seed variability 
or seedling survival, but there was variations m  the colour 
of the flowers, staminal columnand tubers and there was a 
reduction m  susceptibility to Phytophthora m  first, second 
and third year seedlings. Average yield and commercial 
qualities of the tubers were reduced but individual families 
were obtained which gave higher yield. Harten et al. (1973) 
reported that dominant ivy-leaf genotype was obtained on 
treatment of tuber fragments each containing an eye with 
2 kR r-rays.

Upadhya and Purohit (1973) reviewed the mutation 
breeding studies initiated at the Central Potato 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 m  interspecific hybrids after treatment with Ethylene 
mine and N-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 (1974) seeds 
of the BC^ and BC^ of hybrids between Solanum chacoense and 
Solanum curtilobum were treated with N-nitroso-N-ethyl urea



(1TEU), N-nxtroso-N-methyl urea (NMU) and 1, ^-Disdiasoacetyl- 
butane (DAB). The lowesc number of germxnaced seeds and the 
highest yield of chlorophyll mutations were found after treat
ment with NMU, The largest number of tubers x̂ as found after 
treatment with DAB. After treatment with all the mutag=rs, 
an increase x*jas ooearved in the number of high yielding forms, 
Keneko H975) reported tnat r-xrradxatxoo of tubers or Norm 1 
produced many mutants which in m e  and had lower yields 
ancs. starch content than the orig_nai variety. Some mutants 
xî ere earlier- ana most mutations affected die leaves. Treat
ment of the eyes with H-nxtroso-iA.-methyl urea considerably 
increased variation in the characters studied m  the first 
vegetative generation of five d_haploids (Brcksh and Serova, 
1976). As reported by Ushovskaya (1976) the seeds of inter
specific potato hybrids were created with N-nit ra so-N-e <.hy 1 

urea (NETj) an 1 1,a-bisdiasoacetyl butane, A positive corre
lation occurred between starch content and yield xvhich was 
hign (r = 0.84) m  plants obtained aster treatment with 0.06 
per cont N-nitroso-N~ethyl urea but much loxa/er when the con
centration was raised to 0.09 per cent. Similarly with 
1s4-oisdiasoacetyl butane the coefficient of correlation 
between starch contort and yield was higher after treatment 
with a lower concentration of the mutagen (0 . 2  per cent) as 
against 0.3 per cent. Tarasenko and .Charitonova (1976) xnducea 
x-rart—resistant potato mutants on treatment of the potato 
tubers with 3 kR X-ray dose. Dodias (1977) reported that it



was difficult to establish morphological mutations in the
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 Leaf* flesh colour and eye depth altera
tions could be detected from the Mg. A dose of 4 kR was the 
most effective. Groza (1977) induced mutants with increased 
yield potential by X-ray treatment of tuber eyes.

Treatment of potato seeds of different origin with 
ethyleneimine (El) m  concentrations of 0.01, 0.02 and 0.03 
per cent, with N-nitroso-N-ethyl urea (NEU) in concentrations 
of 0.01 and 0,025 per cent and with r-ray doses of 15 and 
20 kR increased variation in both qualitative and quantita
tive characters and resulted in the formation of mutant seed
lings with better values for economically useful characters 
than seedlings from untreated seeds. The best results were 
obtained with 0*01 and 0.02 per cent El, 0.025 per cent NEU 
and 20 kR r-rays (Maishchuk, 1977). Upadhya and Tiwari (1979) 
induced mutations by the treatment of seed, shoots, cut and 
whole tubers with physical and chemical mutagens. Tubers 
from two potato clones were treated with N-nitroso-N-methyl 
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).

3G
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Saulite (1983) induced mutants resistant to Synchytnum 
endobioncum with 6000 r r-rays and 0 . 6  per cent ethylene 
innne respectively. Tuts (1985) obtained chloroplast mutants 
on treatment of the seeds with 0.04 per cent N-nitroso-N- 
methyl urea.

Abraham (1970) reported that by treating tubers of 
yam with r-rays high yielding mutants were obtained. Koo and 
Cuevas Ruiz (1974)9 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 allowed 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 r-irradiation on 
Colocasia esculenea. A number of chlorophyll mutants were 
seen most of which were not of commercial interest.

Treatment of tubers of Coleus parvlflorus with 1 , 2, 3 
or 4 kR r-rays gave 50 morphologically different mutants. Two 
early mutants were identified which are ready for harvesting 
1 0 0 days afcer planting compared with 150-160 days normally. 
The early mutants formed tubers mainly near the base of the 
plant which makes for easier harvesting (Vasudevan and Jos, 
1988).



Hernandez er al. (1959) reported that m  sweet potato 
some flesh colour mutations had been induced with r-rays 
(10-50 kP). In every case the colour changed from dark 
(eg. orange) to light (white). In later publication the 
same authors compared mutation rates of three different 
cultivars 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. Sakai (1966) studied the repeated application of

p  to cuttings, leaves and tubers in order to
obtain mutants with high starch content. Love (1969, 1972) 
noted mainly skin colour and flesh colour mutations after 
exposure of rooted cuttings to fast neutrons. Changes which 
darkened the skin were considerably less frequent than those 
resulting m  lighter skin colours. Changes _n flesh colour 
occurred more often than those m  skin colour.

High yielding mutants with a high vitamin A content 
v/ere obtained after irradiation by Miu et al. (1969).
Kukimura (1971) achieved changes m  tuber skin colour after 
using X-rays, r-rays and the chemical mutagen, ethylene imme

SB



(El). He claimed that (apparently) dominant mutations can 
be obtained at high frequencies. His results could be 
e:>q>lained by the occurrence of chimeric structures being 
uncovered by irradiation.

Soriano (1971, 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 chromiteome aberrations.
Miu (1973) and Miu et al. (1973) reported the induction of 
improved tolerance m  the important native cultivar Red Flesh 
tall from Taiwan, after treatment 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 r-rays (10-15 kR) or El at con
centrations of 0.1 and 0.3 per cent and exposure for 3 h). 
Marumine (1983) reported that treatment with B-rays was 
carried out on cuttings, tubers and true seed. Tubers showed 
no damage at high doses. Hentability of tuber yield and 
dry matter percentage increased. Mutants for vine length 
and diameter and tuber colour were induced by ethyl imine 
treatment of cuttings. X-irradiation also induced mutants 
for vine length and diameter.
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Thus it is gathered from a scanning through the review 
of literature that induced mutagenesis can be beneficially 
employed for varietal improvement m  a wide range of crops.
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MATERIALS AND METHODS 
PART I . RADIOSEHSITI¥1TY ANALYSIS
A. MATERIALS 
1 . Planting material

Fifteen varieties of Sweet potato (loomoea batatas 
(L.) Lam,), the majority comprising of local types, were 
used for the present investigation (Table 1). The stem 
cuttings of these varieties were grown under uniform 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 with 
whole amount of P and K given at planting time in a single 
dose. The crop was harvested and fully mature vines were 
selected for further studies. The vines Were 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 well developed vines and kept sealed in poly
thene bags to maintain uniform moisfcure content. These 
cuttings were then exposed to gamma rays.
Gamma source

The irradiation of vines was done using a ^°Co gamma 
cell unit installed at the Radio Tracer Laboratory, Kerala 
Agricultural University, Vellanikkara, Trichur. The gamma 
source is stationary and irradiation is done by moving down
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a cylindrical gasket carrying the material.

B. METHODS
1. Gamma irradiation

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 irradiation.

2. Planting technique

The irradiated cuttings along with their controls 
were planted m  raised beds at a spacing of 15 x 10 cm m  
three replications of 10 vines each. The soil was red loamy 
and the crop was raised m  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 con
ducted m  the experimental area attached to the Department 
of Agricultural Botany, College of Agriculture, Veilayam. 
The experiment was conducted during the first half of 1987- 
•88.
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3. Observations
The following observations were taken in vMj gene

ration#
1. Days taken to 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 
?. Length of vine
8. Number of branches per vine
9. Number of tubers per vine 
10. v/eight of tubers per vine

1• Days taken to start sprouting

Number of days taken to start sprouting was calcu
lated from 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 sprouting was observed.

3. Sprouting percentage
Sprouting counts were taken at 5 day intervals from
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the 5th to the 50th day of planting* Total sprouting per
centage was estimated from the values taken on the day after 
which no further sprouting was observed*

&* Chlorophyll deficient variants

The vines were examined periodically in phe early 
hours of the day for the presence of chlorophyll deficient 
seccors on the leaves*

5. Lethality on the 50th day of planting

Lethality of vines at seedling stage was determined 
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.

6. Lethality at harvest

The number of vines surviving for each treatment at 
the time of harvest was counted* The percentage lethality 
at harvest was computed relating this value with that of the 
total percentage sprouting for each treatment.

7. Length of vine

The leng-ch of vine was taken from the soil level to



the tap of shoovs and expressed an cm.

Vane length was taken at 7 stages of growth at 15 
day antervals startang from the 30th day of plantang till 
harvest.

8 . Number of branches per vane

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

9. Number of tubers per vane

Number of tubers produced per vane was counted at 
harvest. Only fully developed tubers were consadered.

1 0 . Weaght of tubers per vane

Tuber weaght was determaned from fresh tubers at the 
tame of harvest. All the fully developed tubers per vane 
from each treatment were weaghed and the mean weaght calcu
lated and recorded an g.

Radaosensatavaty analysas was lamated to vM^ genera- 
taon and based on the data collected for all the growth 
metracs and yaeld parameters, the varaetaes tested were 
grouped under three caregoraes vaz. sensative^medaum tolerant



and tolerant varieties.

Statistical analysis

Statistical analysis was done following Snedecor 
and Cochran (1975). Analysis of covariance was done taking 
control as the concomitant variate and gamma ray exposure 
at 2000 r as the study variate. Since the 'F' value for the 
regression was found not significant, the analysis of variance 
was done for comparing the different varieties.

The percentage variation of different attributes 
over the control was computed varietywise using the expre
ssion.

Y ■— XPercentage variation = — ——  x 100 whereX
Y and X correspond to mean variable value for 2000 r and 
the control respectively.

PART II. INDUCED MUTAGENESIS

A. MATERIALS

The investigation to assess the created variability 
GOm  Sweet potato due to Co gamma rays was carried out m  

continuation with the radiosensitivity analyses.

Selection of varieties

Three varieties of sweet potato, viz. Muttavell a < v ,

4 6
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Kanhangad local (V^) and Bhadrakalichuvala (V̂ ) were 
selected, one each from the low, medium and high mutagen 
tolerant groups. The above grouping of varieties was done 
by discriminant function analysis (Singh and Chaudhry, 1979).

Multiplication of selected varieties

Fifty stem cuttings/each of these three varieties 
were grown under uniform environmental conditions adopting 
the recommendation of the Package of Practices of the Kerala 
Agricultural University. The crop was harvested at full 
maturity and vines were selected for further studies.

Preparation of materials for irradiation

The three planting materials selected for gamma ray 
exposures were5

a. Fresh cuttings
b. Rooted cuttings
c. Rooted tubers

a. Fresh cuttings

Three hundred fresh cuttings of uniform maturity 
(50 each for 5 doses and control) having a length of 8-10 crn 
bearing 2 nodes each were collected from the well developed 
vines of the 3 selected varieties. These fresh cuttings
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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 - 1 0 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.

Gamma irradiation

The irradiation of planting materials was done by 
using a ^Co 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 m  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. Uniform field 
conditions were provided for all the vines till harvest.
The crop was raised by giving the minimum requirement of 
fertilizers. Irrigation was done uniformly as and when 
required. The experiment was conducted during the latter 
half of 1987-'8 8. 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 m  2 replications of 25 tubers 
each. The tubers wero planted m  mounds with 75 cm diameter 
at the rate of 5 tubers per mound. The soil was red loamy 
and uniform field conditions were provided for all the plants 
till harvest. The crop was raised by providing the minimum 
requirement of fertilizers. Irrigation was given uniformly 
as and when required. The experiment was conducted during
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the second half of 1987-’88. During the growth phase 
periodical observations were taken. On maturity the crop 
was harvested for observations.

The following observations were taken in vM^ genera
tion.

1. Days taken to start sprouting

Number of days taken to start sprouting was calcu
lated from 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 calcu
lated from the date of planting to the day after which no 
further sprouting was observed.

3. Sprouting percentage

Sprouting counts were taken at 5 day intervals from 
the 5th day to the 30th day of planting. Total sprouting 
percentage was estimated from the values taken on the day 
after which no further sprouting was observed. The number 
of vines sprouted was expressed in percentage.

4. Lethality on the 30th day of planting

Lethality of vines at seedling stage was determined



on the 30th day of planting. The vines surviving m  the 
field on that particular day were counted and the percentage 
value computed from the total sprouting percentage for each 
treatment.

5. Lethality at harvest

The number of vines surviving m  each treatment at 
the time of harvest was counted. The percentage lethality 
at harvest was computed by relating this value with that of 
the total percentage sprouting for each treatment.

6. Length of vine

Length of vine was taken at 7 stages of growth at 
intervals of 15 days from the 30th day after planting till 
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 m  cm.

7. Number of branches per vine

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

8. Fresh weight of vine
Fresh weight of vine was observed immediately after 

harvest.



9. Number of tubers per vine

Number of fully developed tubers produced per vine 
v jb . s counted at harvest,

10. weight of tuber

Tuber weight was determined from fresh tubers. All 
the fully developed tubers per variety from each treatmemc 
were weighed and the mean weight calculated and recorded 
m  g.

11. Length of tuber

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

12. Giruh of tuber

Three tubers randomly selected from each vine per 
treatment were used to record the girth of tuber. The girth 
was measured uniformly from the widest part of the tuber and 
the mean value computed.

13. Volume of tuber

Volume of tuber was determined using a measuring 
cylinder. The tubers were individually immersed m  the



measuring cylinder filled with t/ater and the quantity of 
water displaced was taken as the volume of the tuber which 
was expressed m  cnf*.

14. Tuber yield per vine

Tuber yield per vine was found out by weighing all 
the tubers harvested from each vine per treatment.

15. Colour of tuber

At the time of harvest* the tubers from each cutting 
were observed to find out the colour variations created by 
the mutagen on the tuber skin.

16. Chlorophyll deficient variants

The vines were examined at frequent intervals m  the 
early morning nours to assess the chlorophyll deficient 
variants.

17. Morphological variants

The vines were periodically examined to isolate 
morphological variants.

vM^ generation

a. Selection of materials for vM^ generation

vM^ plants were uprooted and kept m  shade for three



days to facilitate rooting and representative 3-4 noded 
cuttings were taken from the basal, middle and top portions 
of each vine. These cuttings were suitably labelled and 
planting was done on nhe third day.

b. Raising vMg generation

All the cuttings from each plant were planned m  
mounds of 75 cm diameter taken 30 cm apart at the rate of 
5 cutmings per mound. The crop was raised during 1988-189. 
Fertilizer application was done according to recommendation 
of the Package of Practices of Kerala Agricultural Univer
sity. Irrigation was done uniformly as and when required. 
Special care was taken to provide uniform field conditions 
for the entire crop till harvest.

c. Observations in v̂ L, generation

1. Morphological variants

The vines were periodically examined to isolate mor
phological variants.

2. Length of vine

[> 1

The length of vine was taken at harvest. It was



measured from the soil level to the tup of shoots and 
expressed m  cm.

3. Number of branches per vine

Number of branches produced per vine was studied at 
harvest. The branches produced per vine were counted sepa
rately and tne average values per vine per treatment, were 
computed.

4. Fresh weight of vine

Fresh weight of vine was observed immediately af<~er 
harvest.

5. Number of tubers per vine

Number or fully developed tuoers produced per vine 
was counted at harvest,

6 . insight of tuber

Tuber weight was determined from fresh tubers at the 
time of harvest. All the fully developed tubers per vai iety 
from each treatment were weighed and the mean weight calcu~ 
lated and recorded in g,

7. Length of tuber

The length of tuber was measured as the distance from



its point of attachment to the tip. The length of all the 
tubers m  each treatment was measured and the mean value 
computed.

8 , Girch of tuber

Three tubers randomly selected from each vine per 
treatment were used to record the girth of tubers. The 
girth was measured uniformly from the widest part of the 
ttaber and the mean value computed,

9, Volume of tuber

Volume of tuber was determined by using a measuring 
cylinder. Each tuber was immersed in the measuring cylinder 
filled with water and the quantity of water displaced was

3taken as the volume of the tuber which was expressed m  cm .

10. Tuber yield per vine

Yield per vine 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 find out the colour variations created by the 
mutagen on the tuber skin.
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12. Classification of phenotypes and frequency analysis

VM2 phenotypes were classified under three different 
classes namely positive variants, control group and negative 
van ants.

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

The frequency of each group per treatment was calcu
lated in percentage and its significance tested using proper 
statistical procedures.

vM^ generation

a. Selection of materials for vM^ generation

vM£ plants were harvested and all fully mature vines 
were selected to raise vM^ generation. The harvested vines 
were kept m  shade for leaf shedding. Stem cuttings of 
■uniform maturity with a length of 20-25 cm, each bearing 
3-4 nodes were taken from these well developed vines.

b. Raising vM^ generation

Stem cuttings taken from generation were carried



forward to raise vM^ 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 during the rainy season adequate drainage was 
also provided.

c. observations m  vM^ generation

1. Morphological variants
2. Length of vine
3. Lumber of branches per vine
4. Fresh weight of vine
5. Number of tubers per vine
6. Weight of tuber
7. Length of tuber
8. Girth of tuber
9. Volume of tuber

10. Tuber yield per vine
11. Colour of tuber
12. Classification of phenotypes and frequency analysis

vMa generation

a. Selection of materials for vM^ generation

Five plants of uniform appearance were selected from 
each treatment which gave higher yield. The selected planus



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 vines.

bo Raising vM^ generation

The vM^ generation was raised to carry out the per
formance analysis of the yield variants isolated out m  vM̂  
generation. Cultural practices used for raising the crop 
were the same as for vl^ and vM^ generations.

c. Observations m  vM^ generation
1. Morphological variants
2. Length of vine
3. Number of branches per vine 

Fresh weight of vine
5. Number of tubers per vine
6. Weight of tuber
7. Length of tuber
8. Girth of tuber
9. Volume of tuber

10. Yield per vine
11. Colour of tuber

Statistical analysis 

Analysis of variance of vM^a vM2 vMg and vM^ data
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was done following Snedecor and Cochran (1975). Percentage 
values were transformed by the angular transformation. Ana
lysis of mean values was done as a factorial m  RBD with 3 
varieties* 6 exposures and two replications. The outline of 
analysis of variance table showing the source of variations 
and corresponding degrees of freedom is given below.

Source Degrees of freedom
Replication 1
Treatments 17
Between varieties (V) 2
Between exposures (E) 5

V x E 10
Error 17

Total 35

Analysis of vM^ and vM^ phenotypic classes was done 
m  the form of factorial RBD. The frequencies with respect 
to negative variants* control group and positive variants 
were analysed by assigning values 0 , 1 and 2* respectively 
for negative variants, control group and positive variants.

The outline of analysis of variance showing the source 
of variation and corresponding degrees of freedom is given 
below.
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Source

Replication 
Treatments 

Between varieties (V) 
Between exposures (E) 

V X E 
Error

Degrees of freedom

1

17
2
5

10

17

Total 35



Ol .
No.

1

2
3
A

5
6

7
8

9
10

11
12
13
14
15
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Varieties used for radiosensitivxty analysis

Varieties Source

Veil ay a m  
Vellayani

Kavive11a (V^) 
Bhadralcalichuvala (V̂ ) 
Kottaramchuvala (V^)
H.4126 (V4)
Muttavella (Vg) 
Karihangad local (Vg)

H. 268 (V?)
Cross-4 (Vg)
S-5 (Vg)
7 5-OP—219 (V1Q)
S-30 (VX1)
H-42 (V12)
OP-22 (V13)
76—OP-217 (V14)
OP-23 (V15)

Vellayani
Vellayani
Vellayani

Central Tuber Crops 
Research Institute, 
Trivandrum.

IS
II
II
rt
ii
it
it
it
it
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PART I : RADIOSENSITIVITY ANALYSIS

Fifteen varieties of stvee-c potato, majority of local 
types, were exposed to 2-10 kR gamma rays and the results 
emanated are presented belows

In majority of the varieties kR and higher exposures 
showed cent per cent lethality and hence comparative analysis 
for radiosensitivity was done based on 2 kR with that of 
control population.

1. Days taken to start sprouting

The number of da^s oaken to start sprouting m  diffe
rent varieties is depicted m  Table 2 and Fig. 5. Statisti
cal analysis of the data showed significant variation in 
gamma ray exposed population.

In the control population days taken to start sprout
ing varied from 2.00 (V^ and V ^ )  to 2.45 (V^). In
treated population the mean values ranged fron 2 . 0 0  m  V^ 2 

to 2.83 m  V7 and Vg. Except two varieties (V? and Vg), m  

all the other varieties treated population showed almost 
similar values for days taken to start sprouting. The per
centage variation gave positive values m  most of the varie
ties. The mean values ranged from -3.70 m  to 26.34 m
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Table 2. Days taken to start sprouting

Varieties Control 2000 r Percentage 
variation 
over control

V1 2 .0 0 2.37 18.5
V 2 2.08 2.16 3.85
V3 2.16 2.08 -3.70
VA 2 .0 0 2.38 19.00
V5 2.16 2.38 10.19
V 6 2.31 2.58 11*69
V7 2.38 2.83 18.91
V8 2.24 2.83 26.34
v9 2.24 2.24 0

V1 0 2.24 2.24 0

V11
2.16 2.31 6.94

V1 2 2 .0 0 2 .0 0 0

V13 2.30 2.31 0.43
V14 2.45 2.58 5.30
V15 2.08 2.24 7.69

F value - **9.305 **4.271

CD value - 0.231 35.069

** Significant at 1% level
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Vg. No variation an this regard was noticed m  Vg and

V 12'

2. Days taken to complete sprouting

Days taken to complete sprouting m  different varie
ties is depicted m  Table 3 and Fig. 6. Statistical analysis 
of the data showed significant variation by the influence 
of gamma ray exposure and also percentage variation over 
control.

In tne control population the days taken to complete 
sprouting r a n g e d  from 2.83 in and V ^  to 3.83 m  V^. In 
majority of the varieties tested, the days taken to complete 
sprouting was aoove 3.00. The gamma ray exposure showed 
variety-dependent variation for days to complete sprouting.
In treated population the mean values ranged from 3.31 (VQy p
V12 an^ vi3  ̂ lc0 4.24 (Vg). Higher values for days taken to 
complete sprouting compared to cheir respective controls 
were noted m  V^ and Vg, The percentage variation gave posi
tive values m  all the varieties. The mean values ranged 
from 6.23 m  V^ to 28.10 m  Vg. Higher values for percentage
variation were noted m  V_ Vn and V, r the maximum being3, 8  15 5
m  V8 (28.10).

3. Sprouting percentage

The mean sprouting percentage at 15 days after planting
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Table 3. Days taken to complete sprouting

Varieties Control 2000 r
Percentage 
variation over control

vi 3.21 3.41 6.23
v2 3.16 3.56 1 2 .6 6

V3 2.89 3.64 25.95
V4 3.11 3.74 20.25
V5 3.26 4.00 22.70
V 6 3.27 3.65 11.62
V7 3.83 4.20 9.66
V8 3.31 4.24 28.10
v9 2.83 3.31 16.96
V1 0 2.94 3.41 15.99
V11 3.05 3.74 22.62
V12 2.83 3.31 16.96

U) 3.11 3.31 6.43i 3.26 3,65 11.96
V15 2.89 3.69 27.68

F value - **6.836 **2.578

CD value - 0.331 35.659

** Significant at 1% level
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in different varieties is presented m  Table 4,1 and Pig, 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 varied from 37,21 in 
V14 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
ties a reduction m  percentage sprouting was noticed compared 
to their respective controls due to gamma ray exposure.
Except three varieties (VA and in all the other
varieties the treated population gave a reduced sprouting 
percentage, below 50 per cent. In Vg V^2 and V^ 4 the treated 
population gave an increased sprouting percentage compared to
their controls and it was maximum m  VQ the percentage*
increase being 65.34 over the control.

The sprouting percentage at 20 days after planting 
in different varieties is presented in Table 4.2 and Pig. 2. 
Statistical analysis of the data showed significant variation 
m  gamma ray exposed population and also percentage variation 
over the control.

In control population the mean values ranged from
39,22 per cent (V^ and V^) ro 83.85 per cent (V^). In
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Table 4.1, Sprouting percentage on the 15th day of
planting

Varieties Control 2 0 0 0 r
Percentage 
variation 
over control

V
1

46.90 46.90 0

V 2 42.98 41.05 -4.47
-3 48.91 41.14 -15.89
-4 77.69 70.06 -9.82
V5 61.20 41.14 -32.78
V 6 50.83 48.83 -3.95
V7 41.1* 35.00 -14.93
- 8 44.98 41.05 -8.73
V9 46.99 77.69 65.34
V 1 0 41.14 39.22 -4.67
V 1 1

41.138 39.22 -4.67
V 1 2 50.83 51.12 0.57
V13 51.12 46.90 -8.25
V14 37.21 39.22 5.40
V15 57.76 41.05 -28.93

F value - **8.789 2.685*

CD value - 11.655 56.794

* Significant at 5% level
** Significant at 1% level
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Table 4.2* Sprouting percentage on the 20th day of
planting

Varieties Control 2000 r
Percentage 
variation 
over control

V1 44.98 46.90 4.27
V2 43.06 41.05 -4.66
V3 43.06 41.14 -4.46
V4 83.85 61.20 -27.01
V5 61.20 41,14 -32,78
V6 50.83 48.82 -3.95
V7 41.14 39.13 -4.88
v8 49.20 41.14 -16.39
V9 46.99 71.54 52.24
V1 0 41.14 39.22 -4,67
V11 39.22 39.22 0

V12 46.99 46.99 0

V13 46.90 44.98 -4.10
V14 39.22 39.22 0

V15 53.83 43.06 -2 0 .0 1

** **F value ** 12.339 4.009
CD value - 7.574 36.922

** Significant at 1% level



SP
RO
UT
lN
jr
, 

PE
RC
EN
T^

90

VAR\ETIES
Ehg_2 SPRQUTINCi P E RC ENT ACriEl ON 2Qth DAY



74

majority of the varieties the mean sprouting was around
50 per cent. In treated population the mean values ranged
from 39.13 per cent in to 71.54 per cent m  Vg. Jxcapt
two varieties (V^ and Vg) m  all the other varieties the
treated population gave a reduced sprouting percentage. The
percentage variation over control varied from -32,78 m  Vr5
to 52.2^ m  Vg. V± and Vg gave positive values for the per
centage variation, the maximum being 52.24 In Vn.y

The sprouting percentage at 25 days after planting m  
different varieties due to gamma xay exposure is present d 
m  Table 4.3 and Fig. 3. Statistical analysis of the da^a 
showed significant variation m  gamma ray treated population 
and also percentage variation over control.

In the control population the mean values ranged from
39.22 per cent (V1 ̂  and V.,̂ ) to 83.85 per cent (V^). In most 
of the varieties the sprouting was below 50 per cent. The 
gamma ray exposure caused variety-dependent effect for per
centage sprouting. In majority of the varieties a reduction 
m  this regard was seen as against their respective controls. 
The mean values ranged from 35.92 per cent m  /,_ to 71.5*’
per cent m  V,. dxcept two varieties (V. and V_) ia all they **• j
other variet— es treatea population gave a reduced sprouting 
percentage, beiow 50 per cent. Among the different treaced 
populations, Vg and V ^  gave an increased sprouting compared
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Taole 4.3. Sprouting percentage on the 25th day of
planting

Varieties Control 2000 r
Percentage 
variation 
over control

V1 44*98 43.06 -4.28
V2 41.05 41.05 0

V3 43.06 39.13 -9.12
V4 83.85 58.98 -29.66
V5 61.20 36.92 -39.67
V 6 50.83 48.83 -3.95
V7 44.98 41.14 -8.55
V8 49.20 43.06 —3 2.49
v9 46.99 71.54 52.24
vio 41.14 39.22 -4.67
V11 39.22 41.14 4.90
V12

46.99 46.99 0

V13 46.90 44.98 -4.10
V14 39.22 39.22 0

V15 53.83 43.06 -2 0 ,0 1

F value - * *9.501 **6*334

CD value - 8.652 33.771

** Significant at 1% level
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to their controls and it was maximum m  the percentage 
increase being 52.24. No variation m  sprouting was noticed

in V2. V12 and V14‘

The sprouting percentage at 30 days after planting 
m  different varieties is presented in Table 4.4 and Fig, a . 
Statistical analysis of the data showed significant variation 
m  gamma ray treated population.

In control population the mean values ranged from 
39,22 per cent in and to 74.98 per cent an V^. 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 m  to 58.98 per cent in 

end Vg. Except two varieties (V̂  and Vg), in all the 
other varieties treated population gave a reduced sprouting 
percentage. The percentage variation m  gamma ray exposed 
population compared to their respective controls gave nega
tive values in almost all the varieties. The mean values 
ranged from -30.00 in to 25.52 m  Vg. No variation an
sprouting was noticed in and vi4* Positive values
were recorded for the percentage variation m  V0 and V0 they i
maximum being m  Vg (25.52).

4. Lethality on the 30th day of planting

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

Varieties Control 2000 r
Percentage 
variation over control

V1 44.98 43.06 -4.27
V2 41.05 42.98 4.70
V3 43.06 39.13 -9.13
v. 74.98 58.98 -21.33
V5 52.75 36.92 -30.00
V6 46.90 43.06 -8,54
V7 44.98 41.14 -4.46
V8 45 .,07 43.06 -4.46
v9 46.99 58.98 25.52
V10 41.14 39.22 -4.67
V11 39.22 39.22 0

V12
46.99 46.99 0

V13 44.98 42.98 -4.45
V14 39.22 39.22 0

V15 46.99 41.14 -12.45

** itF 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)

Varieties Control 2000 r
Percentage 
variation 
over control

V1 44.98 46.90 4.27
V 2 48.91 46.99 -3.93
V3 46.90 50.83 8.37

14.99 30*98 106.64
V5 34.99 53.05 51.58
V 6 43.06 46.90 8.93
V7 44.98 48.83 8.55
v8 44.90 46.90 4.47
V9 42.98 30.98 -27.91
V1 0 48.83 50.75 3.94
VU 50.75 50.75 0

V12
42.98 42.98 0

V13 44.98 46.99 4.46
V14 50.75 50.75 0

V15 42.98 48.83 13.61

**F value mm 4.301 mm

CD value - 9.315 -

** Significant at 1% level



varieties is presented m  Table 5. Statistical analysis o£ 
the data showed significant variation due to the influence 
of gamma ray exposure.

The mean lethality m  control population ranged from 
14.99 per cent m  to 50.75 per cent m  and In
most of the varieties the percentage lethality was above 
40. In gamma ray exposed population the mean values ranged 
from 30.98 per cent (V^ and Vg) to 53*05 per cent (V^).
Except two varieties (V£ and Vg) 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 m  V^. No variation m  

percentage lethality was noticed m  V1 ̂  V.^ and

5. Lethality at harvest

The lethality at harvest due to the effect of gamma 
rays m  different varieties is presented m  Table 6 and 
Fig. 7. Statistical analysis of the data showed significant 
difference by gamma ray exposure and also percentage varia
tion over control by the exposure.

In control population the mean percentage lethality 
at harvest ranged from 26.06 m  to 51.12 m  V^. In most 
of the varieties the mean lethality was above 40 per cem..
The gamma ray exposure showed variety-dependent variation for



Table 6 , Lethality at harvest (per cent)

Varieties Control 2000 r
Percentage 
variation over control

V1 46.90 50.75 8 .2 0

V 2 51.12 48.91 -4.32
V3 48.83 54.97 12.57
^4 26.06 37.13 42.48
V5 39.13 55.76 42.50
V 6 46.90 50.75 8 .2 0

V7 44.98 48.83 8.56
V8 46.90 48.83 4.12
V9 44.98 32.99 -26.66
V1 0 48.83 50.75 3.93
V 11

50.75 52.75 3.94
V1 2 41.05 44.98 9.57
V13 48.83 48.91 0.16
V14 50.75 52.75 3.94
V15 44.98 48.83 8.56

** •k
F value 3.120 2.286

CD value - 10.097 69*621

* Significant 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 V^.
The percentage variation over control showed positive values 
in most of the varieties. The percentage variation ranged
from -26.66 in Vg to 42.50 m

6 . Length of vine

The length of vine at 30 days after planting in diffe
rent varieties due to gamma rays is depicted in Table 7.1 and 
Fig. 8 . Statistical 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 m  to 38.57 cm m  V7» The gamma ray exposed 
population showed variety-dependent variation for vine length. 
In most of the varieties a reduction m  this expression was
noted compared to their respective controls. Among the
treated population recorded the minimum value (1 0 . 0 0  cm) 
and the maximum value (27.83 cm) in VQ. Among the different 
varieties m  the treated population, V2 alone gave an increased 
vine length compared to its control. The percentage variation 
in treated population ranged from -60.00 in to 11.52 in

V2 *

The length of vine 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)

Varieties Control 2000 r
Percentage 
variation 
over control

V1 25.00 1 0 . 0 0 -60.00
V 2 22.30 24.87 11.52
V3 1 2 . S'7 10.17 -19.73
v i4 29.03 19.83 -31.69
V5 28.70 13.67 -52.36
V 6 16.00 10.33 -35.44

38.57 22.67 -41 .22
V

8 32.67 27.83 -14.81
D 22,37 14.67 -34.42
V1 0

30.67 25.00 -18.49
V11

1 2 ,0 0 10.33 -13,92
V1 2 19.00 15.55 -18.16
V13 23.83 18.33 -23.08
V14 31,00 2 2 .0 0 -29.03
V15 35.33 24.67 -30.17

* ■* ̂value *** 4.355 0.824

CD value - 8.762 49.007

** Significant at 3% level
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the data showed significant difference by the influence of 
gamma raj/ exposure and also percentage variation over con
trol.

The mean vine lengch in control population ranged 
from 17.83 cm m  to 66.93 cm m  The gamma ray
exposure showed variety-dependent variation for length of 
vine. In most of the varieties a decrease in this regard 
was noted compared to their controls. The mean values in 
treated population ranged from 13.67 cm in to 45.57 cm 
m  Vg. The percentage variation m  treated population com
pared to their respective controls gave negative values in 
majority of the varieties. The range was from -65.24 m  
to 6.30 m  V^* In the treated population, alone gave an 
increased vine length (33.73 cm) compared to its control 
(31.73 cm).

The vine length at 60 days after planting m  different 
varieties is presented m  Table 7.3 and Fig. 10. Statistical 
analysis of the data showed significant variation by the 
influence of gamma ray exposure and also percentage varia
tion over control.

In control population the length of vine ranged from 
24.17 cm m  to 116.17 cm m  In the gamma ray exposed
population the varieties showed a decrease m  the length of



Table 7.2. Vane length on the 45th day of plantxng (cm)

Varxetxes Control 2000 r
Percentage 
varxatxon 
over control

V1 39.33 13.67 -65.24
V2 31.73 33.73 6.30
V3 22.57 16.07 -28.80
VA 38.27 25.93 -32.24
V5 49.83 22.50 -54.85
V6 20.57 13.90 -32.43
V7 54.80 31.10 -43.25
V8 58.83 45.57 -22.54
V9 31.23 21.67 -30.61
V10 34.22 31.17 -8.91
V11 17.83 15.07 -15.48
V12 25.37 21.50 -15.25
V13 29.67 25.67 -13.48i ^1 ̂

 
> 41.50 28.00 -32.53

V15 66.93 35.80 -46.51

a * kF value 6.653 2.746

CD value - 10.215 32.757

* Sxgnxfxcant at 5% level
** Sxgnlfxcant at 1% level
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Table 7.3. Vine length on the 50th day of planting (cm)

Percentage
Varieties Control 2000 r variation

over control

V1 62.00 20.83 —66.40
^2 4"?. 50 42.70 -10.11
V3 38.60 30.17 -21.84
V4 78.93 64.77 -17.94
v5 75.93 37.50 —50.91
V6 25.40 23.83 -6.18
V7 66.03 51.00 -22.73
V8 92.73 73.33 -20.92
V9 39.90 31.13 -21 .98
V10 50.03 41.17 -17.71
V11 24.17 20.00 -17.25
V12 35.33 28.00 -20.75
V13 39.00 34.50 —1L.54
V14 49.33 36.33 -26.35
V15 116.17 48.67 -58.10

•a * * kF value 11.042 3.965

CD value - 13.493 27.191

** Significant at 1% level
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vine compared to their respective controls. The mean values 
m  treated population ranged from 20.00 cm In to 73.33 cm 
m  Vg. The percentage variation over control gave negative 
values m  all the varieties, the range being -66.40 m  to
-6.18 m  V-.6

The mean vine length on the 75th day of planting m  
different varieties is presented m  Table 7.4 and Fig. 11. 
Statistical analysis of the data showed significant variation 
by the influence of gamma ray exposure and also percentage 
variation over control.

In control population the mean vine length ranged from 
31 * 67 to 137.03 cm m  and V̂ ,_ respectively. The gamma ray 
exposed population showed variety dependent variation for 
length of vine. A decrease m  vine length was noticed m  
all the varieties compared to their respective controls. The 
mean values ranged from 21.43 cm m  to 96.20 cm in Vg.
The percentage variation m  treated population compared to 
their respective controls gave negative values m  all the 
varieties and the range was from -52.00 m  to -7.85 m
vr.

The mean vine length on 90th day of planting m  diffe
rent varieties is presented m  Table 7.5 and Fig. 12. Stati
stical analysis of the data showed significant variation m
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Table 7.4. Vine length on the 75th day of planting (cm)

Varieties Control 2000 r
Percentage 
varia-cion 
over control

V1 83.33 40.00 -52.00
V 2 65.40 58.87 -9.98
V3 55.33 39.17 -29.31
V4 98.10 88.33 -9.96
V5 91.33 55.67 -39.04
V6 35.27 32.50 -7.85
V7 85.43 66.67 -21.96
v8 116.60 96.20 -17,50
V9 48.87 39.23 -19.73
vio 61.17 48.00 -21.53
vn 31.67 21.43 -32.33
V1 2 41.97 33.17 -20.97
V13 46.50 40.67 -12.54
V14 60.00 47.33 -2 1 .1 2

V15 137.03 69.50 —49.28
** *F value *■* 16,267 2.411

CD value - 15.066 24.909

* Significant at 5% level
** Significant at 1% level
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gamma ray exposed population and percentage variation over 
control.

The mean vine length m  control population ranged 
from 37.67 cm m  V.^ to 161.50 cm m  Variety-dependent
variation for vine length was noticed m  gamma ray treated 
population. In all the varieties a decrease m  length of 
vine was noted compared to their respective controls. The 
moan values ranged from 2^.67 cm in V.,, to 111.07 cm m  v0.11 O
The percentage variation m  treated population compared to
their respective controls gave negative values m  all the
Varieties. It ranged from -/16,46 m  V, _ to -3.86 m  V,.±b 4

The length of vine on the 105th day of planting m  
different varieties is depicted m  Table 7.6 and Fig. 13. 
Statistical analysis of the data showed significant variation 
by the influence of gamma ray exposure.

In control population the mean length of vine ranged 
from 43.67 to 20^.50 cm m  V }̂  and V^g respectively. A 
decrease m  vine length was noticed in gamma ray exposed 
population. The mean values ranged from 28.67 cm in to 
127.73 cm in Vg. The percentage variation in treated popu
lation compared to their respective controls gave negative 
values m  all the varieties. It ranged from -50.12 in 
to -1.55 m  V4.

c*5
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Table 7.5. Vane length on the 90th day of plantang (cm)

Varietxes Control 2000 r
Percentage 
varxatxon over control

V1 94.33 53.33 -43.46
V2 80.97 74.33 -7.66
V3 64.33 51.83 -19.43
V4 108.10 103.93 -3.86
V5 108.77 91.90 -15.51
V6 44.33 37.83 -14.66
V7 94.87 76.33 -19.54
V8 142.17 111.07 -21*88

57.43 48.33 -15.70
vio 72.67 57.40 -2 0 .8 8

V11 37.67 24.67 -34.51
V12 48.33 41.17 -14.81
V13 54.00 48.10 -10.93
V14 72.33 55.33 -23.50
V15 161.50 86.47 -46.46

F value - **25.521 2.243*

CD value mm 14.529 22.613

* Signafacant at 5% level
** Sxgnafacant at 1% level
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Table 7.6. Vine length on the 105th day of planting (cm)

Varieties Control 2000 r
Percentage 
variation over control

V1 108.67 64.67 -40.49
V 2 94.86 84.33 -1 1 . 1 0

V3 83.00 65.67 -2 0 .8 8

^4 115.80 114.00 -1.55
V5 127.17 1 1 1 .0 0 -12.64
^ 6 53.67 45.80 -14.66
V7 1 1 0 .1 0 87.33 -2 0 .6 8

V8 165.00 127.73 —22*59
67.87 57.17 -15.77

V1 0 84.83 65.00 -23.38
V11 43.67 28.67 -34.35
V12 54.67 49.33 -9.77
V13 60.77 53.43 -12.08
V14 82.33 62.33 -24.29
V15 204.50 1 0 2 .0 0 -50.12

F value - if it21.919 1.709

CD value - 17.744 25.478

** Significant at 1% level
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The vine length at harvest in different varieties 
is presented m  Table 7.7 and Pig. 14* Statistical analysis 
of the data showed significant difference by the influence 
of gamma ray exposure and percentage variation over control.

The mean vine length in control population ranged 
from 52.87 cm in to 224,17 cm m  V15, The gamma ray 
exposure showed variety-dependent variation for vine length. 
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 m  to 141.73 cm m  Vg. Percentage 
variation over control gave negative values in all the varie
ties and the range was from -48.62 in V15 to -7,22 in V^.

7. Number of branches per vine

The mean number of branches per vine in different 
varieties is presented m  Table 8 and Pig* 17. Statistical 
analysis of the data showed significant variation by the 
influence of gamma ray exposure and also m  percentage varia
tion over control.

In control population the mean values ranged from 
2.16 m  Vq to 3.31 m  Vg. The gamma ray exposure showed 
variety-dependent variation for number of branches. In 
almost all the varieties a decrease m  branch number was 
noted compared to their respective controls. The mean values



Table 7.7* vine length at harvest (era)

Varieties Control 2000 r Percentage variation over control

V1 110.67 75.33 -36.52
V2 101.60 93.00 -3.46
V3 94.33 77.00 -18.37

139.67 126.00 -9.79
V5 143.17 1 2 1 .0 0 -15.49
V6 63.00 51,00 -19.05
V7 118.17 95,00 -19.61
V3 191.17 141.73 -25.86

76.90 64.03 -16.74
V10 96.67 72.67 -24.83
vli 52.87 35.00 -33.80
V12 60.00 55.67 -7.22
V13 68 .00 60.27 -11.37
V14 89.00 69,33 -2 2 .1 0

V15 224.17 115.17 -48.62

P value - it*25.619 2.097*

CD value 17.675 2 1.6 6 6

* Significant at 5% level
** significant at level
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Table 8* Number of branches* per vine

Varieties Control 2000 r Percentage variation over control

V1 2,31 2,31 0

V 2 2,58 2.38 -7,76
V3 2*38 2,24 -5.88
V4 3.2? 3.11 -4.89
VS 2*52 2.45 -2,39
V6 2,89 2,71 -6.23
V? 2.38 2.24 —5,88
% 2.16 2.31 6*94
*9 3,31 2,64 -20,24
V1 0 2,76 2,52 -8.70
V11 2.31 2.24 -3,03
V12 2,89 2,71 —6, 23
V13 2.94 2,71 —7*82
V14 2,71 2,38 -12,18
V15 2,71 2,58 -4.80

r value *N» 5.151** 4,754**

CD value • 0.206 17,007

*w Significant at 1% level
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ranged from 2.24 (V3 and ) to 3,11 (V4>, In gamma ray
exposed population, VQ alone showed an increase m  branch 
number compared to its control. In most of the varieties 
the percentage variation over control gave negative values, 
the range was from -20.24 m  Vg to 6.94 m  VQ. No variation 
m  branch number was noticed m  V, .

8 . Number of tubers per vine

Tne mean number of tubers per vane m  different 
varieties is presented m  Table 9 and Fig. 15, Statistical 
analysis of the data showed significant difference by the 
influence of gamma ray exposure and also m  percentage varia
tion over control.

The mean values m  control population ranged from
1.41 in Vg to 2.16 m  V^. In majority of the varieties the 
mean number was below 2 .0 0 and it varied depending on the 
varieties. The gamma ray exposure showed variety-dependent 
variation for number of tubers. In majority of the varie
ties an increase in tuber number per vine was noted compared 
to their respective controls. The mean values ranged from
1.41 (Vj) to 2,31 (V1  ̂ and V^). The percentage varia
tion over control gave positive values m  most, of the varie
ties except m  Vg and V^. The range was from -29.5
in to ^7.52 m  Vq.

1 5
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Table 9. Number of tubers per vine

Varieties Control 2000 r
Percentage 
variation over control

V1 1.63 1.82 1 1 .6 6

V2 1.91 2.07 8.38
V3 2.07 1.90 —8 .2 1

V4 2 .0 0 1.41 -29.50
V5 1.73 2.08 20.23
V6 2.16 1.82 -15.74
V7 1.91 1.73 -9.42
V8 2 .0 0 2.24 1 2 .0 0

V9 1.41 2.08 47.52
vio 1.73 2.16 24.86
V 11 2 .0 0 2.31 15.50
V12 2 .0 0 2.31 15.50
V13 1.90 2.16 13.68
V14 1.63 2.08 27.61
V15 1.91 2.31 20.94

F value - **9.60 **8.624

CD value - 0.235 70.287

** Significant at 1% level
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9, wexght of tubers per vxne

The mean wexght of tubers per vxne xn different varxe- 
txes xs presented xn Table 10 and Fxg. 16. Statxstxcal analy- 
sxs of the data showed sxgnxfxcant varxatxon due to gamma ray 
exposure and also percentage varxatxon over control.

In control populatxon the mean values ranged from 
63,33 g xn to 263.33 g xn V^. The gamma ray exposure 
showed varxety-dependent varxatxon for wexght of tuber.
Except three varxetxes (V1 V„ and V. „) xn all the other 
varxetxes, gamma ray exposure gave an xncrease xn ruber 
xtfexght. The mean values ranged from 108.33 g xn to 350 g 
xn V^. An xncrease xn ruber wexght compared to thexr con
trols was noted xn and Vg. The percentage variatxon over
control ranged from -2*99 xn ro 389.50 xn Vn.i y

1 0 8
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Table 10. weight of tubers per vine

Varieties Control 2000 r
Percentage 
variation 
over control

V1 111.67 108.33 -2.99
V 2 146.67 143.33 -2.27
V3 173.33 175.00 0.96
V4 236.67 350.00 47.89
V5 263.33 333.67 27.85
V 6 248.33 288.33 16.11
V7 191.67 216.67 13.04
v8 196.67 211.67 7.62
V9 63.33 310.00 389.50
V1 0 250.00 290.00 16.00
V1 1

171,67 186.67 8.74
V12 256.67 290,00 12.99
V13 240,00 280.00 16.67
V14 170.00 165.00 -2.94
V15 216.67 260.00 2 0 .0 0

** **F value 3.345 10.598

CD value - 116.974 91.716

** Significant at 1% level
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PART II - INDUCED MUTAGENESIS 

A„ vM^ generation

The effect of five exposures of gamma rays (500 to 
2500 r) m  three different varieties on various growth and 
yield parameters m  vM^ generation is presented below:

Exposures below 4 kR were selected for induced muta
genesis, as doses above &■ hR were ha ghly lethal m  radio- 
sensitivity analysis,

1. Days taken to start sprouting

Days taken to start sprouting in three sweet potato 
varieties as influenced by gamma rays is presented m  Table 11 
and Fig, 18, Statistical analysis of the data shoxaed signi
ficant difference among treatments, varieties and exposures 
m  all the three modes of treatment.

Days taken to start sprouting m  control ranged 
from 2.00 m  rooted tubers to 2.3^ m  rooted cactings. In 
V 2 control the mean values ranged from 1.73 m  rooted tubers 
to 2.34 m  rooted cuttings. In the mean values m  control 
ranged from 1.87 ir fresh cuttings and rooted tubers and
2 . 1 2  m  rooted cuttings.

In fresh cuttings days taken to start sprouting m  
ranged from 2.24 to 2.55 m  control and 2500 r respectively.



1 ) 2

In V2 the values ranged from 2,00 (control and 500 r) to 
2.45 (2500 r) while m  V3 it differed from 1.87 to 2.34 in 
control and 2500 r respectively.

In rooted cuttings the mean values in ranged from 
2*34 (control, 500 and 1000 r) to 2.65 (2000 and 2500 r). In 
V2 this ranged from 2.34 (control and 500 r) to 2.65 (2500 r). 
In V3 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 ranged from 2.00 in control to 2.34 m  2000
and 2500 r. In V2 the values ranged from 1,73 to 2.34 in 
control and 2500 r respectively. The mean values in V3 

differed from 1,87 (control and 500 r) to 2.12 m  2500 r.

In gamma ray exposed population of the days taken 
to start sprouting ranged from 2.12 m  500 r of rooted tubers 
to 2.65 m  2000 and 2500 r of rooted cuttings. In V~2 the 
values ranged from 2.00 (500 r of fresh cuttings and rooted 
tubers) to 2.65 (2500 r of rooted cuttings). In V3 it ranged 
from 1.87 in 500 r of rooted tubers to 2.45 in 2500 r of 
rooted cuttings.

2, Days taken ro complete sprouting
The effect of gamma rays on days taken to complete 

sprouting in three sweet porato varieties is presented m



1 13

Table 11. Days taken to start sprouting

Varieties Treatments Modes of treatment:
Fresh
cuttings

Rooted
cuttings

Rooted
tubers

Control 2.24 2.34 2 .0 0

500 r 2,34 2.34 2 .1 2
10 0 0 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
Control 2 .0 0 2.34 1,73
500 r 2 .0 0 2.34 2 .0 0

10 0 0 r 2 .1 2 2.45 2 .1 2
1500 r 2.24 2.45 2 .1 2
2000 r 2.34 2.45 2.24
2500 r 2.45 2.65 2.34
Control 1.87 2 .1 2 1.87
500 r 2 .0 0 2*12 1.87

100 0 r 2 .0 0 2 .1 2 2 .0 0

1500 r 2 .1 2 2 .1 2 2 .0 0

2000 r 2.24 2.34 2 .0 0

2500 r 2.34 2.45 2 .1 2

F value CD value
Fresh
cuttings

Rootedcuttings Rooted
tubers Freshcuttings

Rooted
cuttings Rootedtubers

Treatments **6.736 **4.065 **8.333 0.227 0.264 0.182
Varieties 24.349* 16.319* 22.740* 9.285 0.108 7.435
Exposures **12.253 •**

6 .2 0 1
**16.592 0.131 0.153 0.105

Inter 0.455 0.546 1.321 0.227 0.264 0.182
action

** Significant at 1% level
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Table 12 and Fxg. 19. Statxstical analysis of the data 
showed significant variation among treatments, varieties 
and exposures m  all the three modes of treatment.

Days taken to complete sprouting in control ranged 
from 3.39 in fresh cuttings to 3.87 an rooted cuttings. In 

contiol the values ranged from 3.2A xn fresh cuttings to
3.74 m  rooted cuttings while xn control it ranged fron 
3.08 m  fresh cuttings to 3.46 m  rooted c u l.tings.

In fresh cuttings the values m  ranged fron 3.39
m  control to 4.58 m  2500 r. In v" it ranged fxom 3.24 toA
4.47 m  control and 2500 r respectively. In the mean 
values rangea from 3.08 m  control to 4.36 xn 2500 r.

In rooted cuttings the mean values In ranged from
3.87 to 5.10 m  control and 2500 r respectively. In V^ it
ranged from 3.74 xn control to 4.95 m  2500 r. In v„ the3
range was from 3.46 m  control to 4.69 xn 2500 r.

In the case of rooted tubers the mean values ranged
from 3.61 xn control to 4.18 xn 2500 r. In V^ it ranged
from 3.61 (control) to 4.12 (2000 and 2500 r). In V_ thisJ
ranged from 3.24 to 3.67 xn control and 2500 r respectably.

Among the treated population days to complete sprout
ing xn showed the lowest value (3.67) _n 500 and 1000 r

113
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Table 12. Days taken to complete sprouting

Varxeties Treatments Modes of treatment
Fresh
cuttings

Rooted
cuttxngs

Rooted
tubers

V1 Control 3.39 3.87 3.61
500 r 3.81 4.30 3.67

1000 r 4.00 4 r 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

V2 Control 3.24 3.74 3.61
500 r 3.74 4,00 3.74

100 0 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

V3 Control 3.08 3.46 3.24
500 r 3.74 4.00 3.46

100 0 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
cuttxngs cuttxngs tubers cuttings cuttings tubers

Treatments •kk28.677 25.985* ■kk21.349 0.241 0.261 0.173
Varieties **8.584 kk28.754 4. J.91.954 0.098 0.107 0.071
Exposures 92,765* •kit75.581 **32.029 0.139 0.151 0.099
Inter 0.652 0.634 1 .8 8 8 0.241 0.261 0.173
action

** Signxfxcant at 1% level



117

■M G C N C R A T I O N
F R C  SH d U  T McrS

4 6-

V) A  4  ■

< A  2 -
q
u. 4 o
0

3 e
\ L

U 3 6
CD
I 3 4
D

z 3 2

3 o  ■<
0 0

‘s

Ss
\
s
s

N
J— ■ -\

\
\
\  
= S
- k

\
:S

- vv. V-

ROOTPD C U TTIM G S

\
IS
\
ss
ss
s

s
s

s
s
s
s

ROOTCD ~ T U  BCRS

—1 s
sK: N
A
\
.N
=S
AA
:S
A
:S

V/,
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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 r of 
rooted tubers and maximum (4.69) in 2500 r of rooted cuttings.

3. Sprouting percentage

The effect of gamma rays on percentage sprouting in 
three sweet potato varieties* namely Muttavella, Karihangad 
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 control ranged from 60.09 
per cent in rooted cuttings to 82.50 per cent in rooted 
tubers* In V2 control it ranged from 67,19 to 83,68 per cent 
in rooted cuttings and rooted tubers respectively, in V3 

control the mean values ranged from 71.54 per cent in rooted 
cuttings to 90.00 per cent in fresh cuttings.

In fresh cuttings* sprouting percentage in ranged 
from 55,36 to 65.30 in 2500 r and control respectively, The 
mean values m  V2 differed from 61.69 in 2500 r to 72,12 in 
control, in V3 the values ranged from 67,19 to 90.00 in 
2500 r and control respectively.
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In rooted cuttings the mean sprouting in ranged 
from 44.98 to 60.09 per cent in 2500 r and control respec
tively. In V2 the values ranged from 49.30 to 67.19 per cent 
in 2500 r and control respectively. The percentage value m  
Vg ranged from 52.23 to 71.54 in 2500 r and control respec
tively.

In the case of rooted tubers, sprouting percentage m  
ranged from 62.35 to 82.50 in 2500 r and control respec

tively while m  V2 this ranged from 65,88 to 83.68 m  2500 r 
and control respectively. In Vg the range was 68.58 In 
2500 r to 83.17 m  control.

Among the treated population the sprouting percentage 
of showed the lowest value (44.98) in 2500 r of rooted
cuttings and the highest value (74.74) in 500 r of rooted
tubers. In V2 these values were 49.30 in 2500 r of rooted 
cuttings and 76.19 in 500 r of rooted tubers respectively.
In Vg the sprouting percentage was minimum (52.23) in 2500 r
of rooted cuttings and maximum (77.05) m  500 r of fresh
cuttings,

4, Lethality on the 30th day of planting

The effect of gamma rays on lethality at 30 days 
after planting m  three sweet potato varieties is presented 
m  Table 14, Statistical analysis of the data showed
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Table 13. Sprouting percentage

Varieties Treatments Modes of treatmentFreshcuttings Rootedcuttings Rootedtubers
V1 Control 65.30 60.09 82.50

500 r 64.15 59.98 74.74
1000 r 61.98 53.76 66.82
1500 r 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

V3 Control 90.00 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 67.19 52.23 68.58

F value CD valueFreshcuttings
Rooted
cuttings Rootedtubers Fresh Rooted Rooted 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 3.709 21.248* 10.079* 8.287 4.074 5.799
Inter
action

0.459 0.272 0.209 14.353 7.056 10.046

* Significant at 5% level
** Significant, at 1% level
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significant variation among treatments, varieties and expo
sures m  rooted cuttings and rooted tubers. But fresh 
cuttings showed significant difference only among varieties 
and exposures*

Lethality at 30 days after planting in control 
ranged from 14.96 per cent m  rooted tubers to 31.59 p,_r cent 
m  rooted cuttings. In control it ranged from 12.60 to 
22.78 per cent m  rooted tubers and rooted cuttings respec
tively. In this range was from 13.12 per cent m  rooted 
tubers to 20.60 per cent m  fresh cuttings.

In the case of fresh cuttings the mean values m  
ranged from 28.27 per cent m  control to 36.31 pei cent m  
2500 r. In V  ̂it ranged from 17.85 per cent m  control to 
33.20 per cent m  2500 r. In V3 this range was from 20.60 
to 29.88 per cent m  control and 2500 r respectively.

In rooted cuttings she lethality m  ranged fron 
31.59 per cent in control and 500 r ro 44.98 per cent in 
2500 r. In V  ̂the values ranged from 22.78 per cent in con
trol to 42.11 per cent m  2500 r. In the range was from 
18.43 per cent m  control co 37.74 per cent m  2500 r.

In rooted tubers the mean values m  ranged from 
14.96 to 27.61 per cent in control and 2500 r respectively.
In V3 it ranged from 12.60 per cent m  control to 24.09 per cent

1\?
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Table 14. Lethality on the 30th day of planting (per cent)

Varieties Treatments Modes of treatmentFresh
cuttings

Rooted
cuttings

Rooted
tubers

V1 Control 28.27 31.59 14.96
500 r 29.88 31.59 15.98

1000 r 31.41 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

V2 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

V3 Control 20.60 18.43 13.12
500 r 22.49 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 valueFresh
cuttings

Rooted
cuttings

Rooted
tubers

Fresh Rooted Rooted 
cuttings cuttings tubers

Treatments 2.141 15.706* **14.376 1 0 .2 1 1 5.393 3.519
Varieties
Exposures

6.006*
4.246*

35.061*
37.958*

17.613*
38.816*

4.169
5.895

2*202

3.113
1.437
2.032

Interaction 0.316 0.708 1.508 1 0 .2 1 1 5.393 3.519

* Significant at S% level
** Significant at 1% level



in 2500 r while xn the range was from 13.12 per cent xn 
control to 22.96 per cent xn 2500 r.

In gamma ray exposed population of the lethal2zy 
ranged from 15.98 per cent xn 500 r of rooted rubers to 
4^.98 per cent xn 2500 r of rooted cuttings. In Vg it ranged 
from 14.96 to 42.11 per cent in 500 r of rooted tubers and 
2500 r of rooted cuttings respectively. In the range \ms 
from 14.68 per cent m  500 r of rooted tubers to 37.74 per 
cent xn 2500 r of rooted cuttings.

5. Lethality at harvest

The influence of gamma rays on lethality at harvest 
in three sweet potato varieties is presented in Table 15 and 
Pig. 21. Statistical analysis of tne data showed significant 
varxatxon among treatments, varieties and exposures in all 
the three modes of treatment.

The mean lethality in control ranged from 20.08 
per cent in rooted tubers to 36.26 per cent xn rooted cuttings. 
In Vg control the range was from 13.78 to 29.99 per cent xn 
rooted tubers and rooted cuttings respectively. In con
trol it ranged from 15.59 per cent n  rooted tubers to 22.78 
per cent in fresh cuttings.

In fresh cuttings the mean values m  ranged from
33.12 m  control to 43.55 per cent m  2500 r. In Vg the

1 M



percentage values ranged from 26*38 in control to 37.74 in 
2500 r. In the percentage range was from 22.78 to 33.20 
m  control and 2500 r respectively.

In rooted cuttings the lethality in ranged from 
36.26 per cent in control and 500 r to 49.30 per cent m  
2500 r. In V2 the percentage values ranged from 29.99 to 
43.55 in control and 2500 r respectively while in V3 it 
ranged from 22.49 in control to 37*74 m  2500 r.

In rooted tubers the percentage lethality in ranged 
from 19.88 to 31.59 m  500 and 2500 r respectively. In V2 

the mean values ranged from 13.78 in control to 25.85 per cent 
m  2500 r. In V3 the percentage range was from 15.59 to 
25.32 in control and 2500 r respectively.

In gamma ray exposed population of V1 the percentage 
lethality ranged from 19.88 m  500 r of rooted tubers to 
49.30 m  2500 r of rooted cuttings. In V2 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 m  
500 r of rooted tubers to 37.74 m  2500 r of rooted cuttings.

6 , Length of vine

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

The effect of gamma rays on the length of vine at

ir>5
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Table 15. Lethality at harvest (per cent)

Varieties Modes of treatmentFreshcuttings Rooted
cuttings

Rooted
tubers

Control 33.12 36.26 20.08
500 r 34.73 36,26 19.88

1 00 0 r 36.21 39.22 23.15
1500 r 37.74 42.11 26.73
2000 r 40.67 44.98 28.23
2500 r 43.55 49.30 31.59
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 24.09
2500 r 37.74 43.55 25.85
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 r 33.20 37.74 25.32

V.

v„

F value CD valueFresn Rooted Rooted Fresh Rooted Rootedcuttings cuttings tubers cuttings cuttings tubers
Treatments 3.164* **9.382 * *.12.153 9.435 6.275 3.953
Varieties **13.331 •k'k34.404 •k'k22.117 3.852 2,562 1.614
Exposures 4> «J*5.236 17.468* •J* JU30.973 5.447 3.623 2.282
Inter 0.095 0.334 0.751 9.435 6.275 3.953
action

* Significant at 5% level
** Significant at 1% level
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30 days after planting m  three sweet potato varieties _s 
presented m  Table 16,1. Statistical analysis of the data 
showed significant variation among treatments, varieties 
and exposures m  the case of rooted tubers. No significant 
difference was noticed m  the case of fresh cuttings. But 
m  rooted cuttings, significant variation was noticed only 
among varieties.

Vine length on the 30th day of planting m  control 
ranged from 18.10 cm m  rooted cuttings to 38.95 cm m  rooted 
tubers. In the mean values ranged from 14.79 to 28.95 cm 
m  fresh cuttings and rooted tubers respectively. In it 
ranged from 10.09 cm m  fresh cuttings to 34.60 cm m  rooted 
tubers.

In fresh cuttings tne mean values m  V^ ranged from 
9,15 cm m  2500 r to 24.78 cm m  control. In V3 ranged 
from 9.79 cm m  2500 r to 15.44 cm m  1000 r. Vine length 
m  V3 ranged from 10.09 cm m  control to 16.34 cm _n 1500 r.

In rooted cuttings the mean values m  V^ ranged from
6.75 to 18.10 cm m  500 r and control respectively. In V^ 
it ranged from 12.80 cm m  2000 r to 22.10 cm m  1500 r 
while m  V3 it differed from 9.15 to 16.00 cm in 1500 and 
1 0 0 0 r respectively.

1° 8
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Table 16.1. Length of vine on the 30th day of planting (cm)

Varieties Treatments Modes of treatment
Fresh
cuttings

Rooted
cuttings

Rooted
tubers

V1 Control 24.78 18.10 38.95
500 r 11.67 6.75 37.20

100 0 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

V2 Control 14.79 19.80 28.95
500 r 12.24 20.05 27.30

100 0 r 15.44 14.90 31.90
1500 r 14.03 2 2 .1 0 29.00
2000 r 12.29 12.80 25.20
2500 r 9.79 16.45 24.75

V3 Control 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 1 0 .2 0 1 0 .2 0 33.35
2500 r 12.38 12.25 33.35

F value CD value
Fresh
cuttings

Rooted
cuttings

Rooted
tubers

Fresh Rooted Rooted 
cuttings cuttings tubers

Treatments 1.153 1.728 7.932* 8.478 9.605 4.991
Varieties 0.586 5.564 56.371* 3.461 3.921 2.038
Exposures 1.226 1.511 3.057 4.895 5.546 2.881
Interaction 1.229 1.068 0.679 8.478 9.605 4.991

* Significant at 5% level
** Significant at 1% level
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In rooted tubers the mean values in ranged from 
35.90 cm in 2000 r to 41.10 cm xn 1500 r. In Vg the range 
liras from 24,75 to 31.90 cm xn 2500 and 1000 r respectively.
In Vg xt dxffered from 32.10 cm xn 500 r to 35*85 cm xn 
1000 r.

Among the treated population the vine length of V̂  
showed the lowest value (6.75 cm) In 500 r of rooted cuttings 
and the hxghest (41,10 cm) xn 1500 r of rooted tubers. In 
V2 these values were 9.79 cm in 2500 r of fresh cuttings 
and 31.90 cm in 1000 r of rooted tubers. In Vg xt was mxnx- 
mum (9.15 cm) in 1500 r of rooted cuttings and maxxmum 
(35,85 cm) xn 1000 r of rooted tubers.

6.2. Length of vine on the 45th day of plantxng

The xnfluence of gamma rays on length of vxne at 45 
days after plantxng xn three sweet potato varietxes xs 
depxcted xn Table 16.2. Statxstxcal analysxs of the data 
revealed that there was signxfxcant varxation among treat
ments and varxerxes xn rooted curtxngs and rooted tubers.
No sxgnifxcant dxfference was noticed among treatments, 
varxetxes, exposures and xnteraction xn the case of fresh 
cuttxngs.

The vxne length in V^ control ranged from 29,99 cm 
xn fresh cuttxngs to 49.00 cm xn rooted tubers. In Vg



control the mean values ranged from 16,91 to 35,40 cm m  
fresh cuttings and rooted tubers respectively. The vine 
length m  control differed from 13,87 cm m  fresh cuttings 
to 41.85 cm m  rooted tubers.

In fresh cuttings the mean values m  ranged from 
12.40 cm m  2500 r to 29.99 an m  control. In the range 
was from 16.55 cm in 2500 r to 19,91 cm in 1000 r. In V„3
it ranged from 13.87 to 17.82 cm in control and 1500 r res
pectively.

In the case of rooted cuttings the values in ranged 
from 31.25 cm m  500 r to 47.00 cm in control. In this 
ranged from 18,85 to 29.65 cm m  2000 and 1500 r respectively. 
In V3 the range was from 12.45 cm an 2000 r to 19,25 cm in 
100 0 r.

In rooted tubers vine length in ranged from
45.50 cm m  1000 r to 49,00 an m  control. In the mean 
values ranged from 30.13 to 36.85 cm in 2500 and 1000 r res
pectively while in the range was from 41*45 cm in 1500 r 
to 47,75 cm m  2000 r.

Among the treated population vine length of showed 
the lowest value (12.40 cm) m  2500 r of fresh cuttings and 
the highest value (47.00 cm) m  1500 r of rooted tubers. In 

the minimum value (16,55 cm) was seen m  2500 r of fresh



132

Table 16.2. Length of vine on the 45th day of planting (cm)

Varieties Treatments Modes of treatmentFreshcuttings
Rooted
cuttings

Rooted
tubers

V1 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

V2 Control 16.91 25.25 35.40
500 r 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

V3 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 valueFresh
cuttings

Rooted
cuttings

Rooted
tubers Fresh Rooted 

cuttings cuttings
Rooted
tubers

Treatments
Varieties

1.382
1.420

5.487*
39.045*

kk10.308
77.216*

9.844
4.019

13.356
5.453

5.438
2.219

Exposures 0.735 1.278 0.797 5.684 7.711 3.140
Interaction

1.698 0.880 1.682 9.844 13.356 5.438

** Significant at 1% level
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cuttings and the maximum (36*85 an) in 1000 r of rooted 
tubers. In the range was from 12,45 to 47.75 cm m  2000 r 
of rooted cuttings and 2000 r of rooted tubers respectively,

6.3. Length of vine on the 60th day of planting

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

The vine length in control ranged from 74.00 cm 
m  rooted tubers to 86.00 cm m  rooted cuttings. In V2 con
trol the mean values ranged from 26,50 cm in fresh cuttings 
to 53.50 cm m  rooted tubers. In control the range was 
from 31.50 cm in rooted cuttings to 60.00 cm in rooted tubers.

In fresh cuttings vine length of ranged from 
72*50 cm in 2500 r to 85.50 cm m  control. In V2 it ranged 
from 26.50 cm (control and 2500 r) to 29.00 cm (500 r). In 
Vg the range was from 30.50 cm in 2000 r to 36.50 cm in 
500 r.

In rooted cuttings the mean values ranged from
70.50 cm to 86.00 cm m  2500 r and control respectively. In
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V2 the range was from 26*50 cm m  2000 r to 37-00 cm m  
1500 r. In it differed from 24.00 to 31.50 cm in 2000 r 
and control respectively.

In rooted tubers the vine length m  ranged from
67.00 cm xn 2500 r to 74,00 cm m  control. Tp v2 it ranged 
from 42.00 cn m  2500 r to 53.50 cm in control while ir 
the range was from 60,00 cm (2500 r and control) to 64.00 cm 
(500 r).

In gamm^ ray exposed population of the vine length 
ranged from 67.00 cm m  2500 r of roofed tubers to 79.50 cm 
m  1500 r of rooted cuttings. In V2 the values xjere minimum 
(26.50 cm) in 2000 r of looted cuttings and 2500 r of fresh 
cuttings and maximum (51.50 cm) in 1000 r of rooted tubers. 
Ir the range was from 2^.00 to 6^.00 cm m  2000 r of 
rooted cuttings and 500 r of rooted tubers respectively.

6.4. Length of vine on the 75th day of planting

The effect of gamma rays on vino length at 75 days 
after planting m  three sweet potato varieties is presented 
in Taole 1 6 .A. Statistical analysis of the data showed 
significant variation among treatments and varieties m  all 
the three modes of treatment. No significant difference was 
noticed among exposures.
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Table 16.3. Length of vine on the 60th day of planting (cm)

Varieties Treatments Modes of treatmentFresh
cuttings

Rooted
cuttings

Rooted
tubers

V1 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

V2 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 r 27.50 26.50 45.50
2500 r 26.50 28.00 42.00

V3 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
Freshcuttings

Rooted
cuttings

Rooted
tubers Fresh

cuttings
Rooted
cuttings

Rooted
tubers

Treatments **27.707 **26.549 M-k8.068 13.013 13.526 10.441
Varieties •kit231.879 **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

** Significant at 1% level
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The vine length m  control ranged from 153.50 cm 
in fresh cuttings to 220.00 cm in rooted tubers. In V2 con
trol it ranged from 45.00 cm m  fresh cuttings to 76.50 cm 
m  rooted tubers while m  V3 control it was from 71.50 to
104.00 cm in rooted cuttings and rooted tubers respectively.

In fresh cuttings the mean values m  ranged from
127.50 cm m  1000 r to 153.50 cm in control. In V2 the range 
was from 42.50 cm m  2500 r to 48.00 cm in 500 r. In V3 it 
ranged from 65.00 to 78.50 cm m  1500 r and control respec
tively.

In rooted cuttings vine length m  ranged from
140.00 cm m  500 r to 180,00 cm in 2500 r. In V2 it ranged 
from 49.00 to 58.50 cm in 1000 and 1500 r respectively,. The 
mean values in V3 ranged from 60.50 cm in 2500 r to 72.50 cm 
in 1000 r.

In rooted tubers the mean values in ranged from
200.00 cm (2500 and 1000 r) to 220.00 cm (control). In V2 

it ranged from 56.50 cm m  2500 r to 76.50 cm m  control.
In V3 the range was from 90.50 cm m  1500 r to 104,00 cm in 
control.

In the treated population the vine length of ranged 
from 127.50 cm m  1000 r of fresh cuttings to 217.50 cm m  
1500 r of rooted tubers. In V2 these values were (42.50 cm)
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Table 16.4. Length of vane on the 75th day of planting (cm)

-5 X* m A 4* ri Modes of treatmentV OJL X Sz u S 1 JT52 a. uiTltsri L. 5 Fresh
cuttings

Rooted
cuttings

Rooted
tubers

V1 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

V2 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

V3 Control 78.50 71.50 104.00
500 r 71.00 67.50 95.00
1000 r 69.00 72.50 93.00
1500 r 65.00 66.50 90.50
2000 r 68.00 64.00 93.00
2500 r 66.00 60.50 93.50

F value CD value
Fresh
cuttangs

Rooted
cuttangs

Rooted
tubers

Fresh
cuttangs

Rooted
cuttings

Rooted
tubers

Treatments 17.247* 18.096* 42.097 30.576 34.961 29.615
Varueties 143.628* 149.581* 354.075* 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
actuon

** Significant at 1% level



xn 2500 r of fresh cuutxngs and (67.50 cm) xn 500 and 1000 r 
of rooted tubers. showed the lowesc value (60.50 cn) xn
2500 r of rooted cuttxngs and the hxghest value (95.00 cm) 
xn 500 r of rooted tubers.

6,5. Length of vxne on the 90th day of plantxng

The xnfluence of gamma rays on the length of vxne at 
90 days after plantxng xn three sweet potato varxetxes xs 
depxeted xn Table 16,5. Statxstxcal analysis of the data 
showed sxgnxfxcant dxfference among treatments and varxeties 
in all the three modes of treatment.

Vxne length xn control ranged from 195.00 cm xn 
fresh cuttxngs to 260.00 cm in rooted tubers. In V2 control 
the range was from 72.50 to 93.50 cm xn rooted cuttxngs and 
rooted tubers respectxvely. In mean values ranged from
91.50 cm in fresh cuttxngs 00 122.00 cm xn rooted tubers.

In fresh cuttxngs the mean values xn ranged from
155.00 cm xn 2500 r to 196.00 cm xn 500 r. In xt ranged 
from 66.50 to 82.50 cm xn 2500 and 2000 r respectxvely. in 
V3 the range was from 85.00 cm xn 1500 r to 94.50 cm xn 
2500 r.

In rooted cuttxngs vxne length xn ranged from
182.00 cm xn 500 r to 242.50 cm xn 2500 r. In V  ̂it ranged

138
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from 66.00 cm in 1000 and 1500 r to 91.00 cm in 500 r. In 
V3 the values differed from 85.00 cm in 2500 r to 105.00 cm 
in 1000 r.

In rooted tubers the vine length in ranged from
221.00 cm m  2500 r to 260.00 cm m  control. In V2 the range 
was from 74.50 cm m  2500 r to 93.50 cm in control. In
the values ranged from 99.00 to 122.00 cm in 2500 r and con
trol respectively.

In gamma ray exposed population the vine length of 
ranged from 155.00 cm in 2500 r of fresh cuttings to

245.00 cm in 500 r of rooted tubers, in V2 the range was 
from 66.00 cm (1000 and 1500 r of rooted cuttings) to 91.00 cm 
(500 r of rooted cuttings). In 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 vine on the 105th day of planting

Data regarding the effect of gamma rays on length of 
vine at 105 days after planting in three sweet potato varie
ties is presented m  Table 16.6. Statistical analysis of the 
data showed significant variation among treatments and varie
ties m  all the three modes of treatment. No significant 
difference was noticed among exposures.



Table 16.5. Length of

1 4 0

vine on the 90th day of planting (cm)

Varieties Treatments Modes of treatment
Fresh Rooted Rootedcuttings cuttings tubers

V1 Control 195.00 205.00 260.00
500 r 196.00 182.00 245.00
1000 r 185.00 218.00 240.50
1500 r 183.00 216.50 244.00
2000 r 195.00 236.00 242.50
2500 r 155.00 242.50 221.00

V2 Control 80.50 72.50 93.50
500 r 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

V3 Control 91.50 100.00 122.00
500 r 89.00 96.50 114.50
1000 r 87.50 105.00 107.00
1500 r 85.00 91.00 103.00
2000 r 90.50 94.00 107.00
2500 r 94.50 85.00 99.00

 ____  F v a l u e ________CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers

Treatments
Varieties
Exposures
Inter
action

mis14.497
119.134
0.722
0.457

31.518
•k m257.727

0.494
1.958

58.549*
490.022
2.574
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

** Significant at 1% level
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The length of vine m  control ranged from 223.00 cm 
m  fresh cuttings to 293.00 cm m  rooted tubers. The mean 
values m  control ranged from 84.50 cm in rooted cuttings 
to 106,50 am in rooted tubers. In control the range was 
from 112,50 to 132.50 cm m  fresh cuttings and rooted tubers 
re spect ively.

In the case of fresh cuttings the mean values in
ranged from 176.50 cm in 2500 r to 239.00 cm m  2000 r. In

the range was from 88.50 to 101.50 cm in 2500 and 1000 r 
respectively. The vine length in ranged from 101.50 cm 
m  1500 r to 112.50 cm in control,

In rooted cuttings the mean values in ranged from
201.50 cm in 500 r to 270.00 cm in 2500 r. In the range
was from 76.50 to 107.00 cm in 1000 and 500 r respectively.
In it differed from 97.00 cm in 2500 r to 120.00 cm m  
1000 r.

In rooted tubers vine length in ranged from
251.50 cm m  2500 r to 293.00 cm m  control. In the mean 
values differed from 90.00 to 107.00 cm m  2500 and 1000 r 
respectively. In the range was from 112.00 cm in 2500 r 
to 132.50 cm in control.

Among the treated population the vine length of 
showed rhe lowest value (176.50 cm) m  2500 r of fresh
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Table 16.6. Length of vine on the 105th day of planting (cm)

Varieties Treatments Modes of treatmentFresh
cuttings

Rooted
cuttings

Rooted
tubers

V1 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

V2 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 r 93.50 91.00 93.00
2500 r 88.50 92.50 90.00

V3 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 101.50 108.00 124.00
2000 r 107.50 116.50 117.00
2500 r 111.00 97.00 112.00

F value CD valueFreshcuttings
Rooted
cuttings

Rooted
tubers

Fresh Rooted Rooted 
cuttings cuttings tubers

Treatments 15.343* **24.194 45.807* 43.991 43.391 35.593
Varieties 123.764* 196.154* 383.869* 17.959 17.714 14.531
Exposures 1.136 0.488 1.668 25.398 25.051 20.549
Interaction 0.762 1.654 0.264 43.991 43.391 35.593

** Significant at 1% level
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cuttings and the highest value (283.00 cm) in 500 r of rooted 
tubers. In V2 these values were 76.50 cm m  1000 r of rooted 
cuttings and 107.00 cm m  1000 r of rooted tubers and 500 r 
of rooted cuttings respectively, in the length was minimum 
(97.00 cm) m  2500 r of rooted cuttings and maximum (124.00 cm) 
m  1500 r of rooted tubers.

6.7. Length of vine at harvest

The influence of gamma rays on length of vine at har
vest is depicted in Table 16.7. Statistical analysis of the 
data showed significant variation among treatments and varie
ties in all the three modes of treatment.

The mean vine length in control ranged from
236.00 cm m  fresh cuttings to 312.00 cm in rooted tubers.
In control the range was from 92.75 cm m  rooted cuttings 
to 114.00 cm m  rooted tubers. In control the mean values 
ranged from 122.00 to 139.50 cm in fresh cuttings and rooted 
tubers respectively.

In fresh cuttings vine length in ranged from
186.50 cm m  2500 r to 261.50 cm m  2000 r. In the values 
ranged from 100.00 cm m  2500 r to 111.00 cm in 1000 r. In
V3 the range was from 110.50 to 124.00 cm m  1500 and 500 r
respectively.
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In the case of roofed cuitmgs the mean values m  
ranged from 219.00 cm in 500 r to 291.00 cm m  2500 r. In 

the range was from 83.50 to 116.00 cm m  1000 and 500 r 
respectively. In it ranged from 113.00 cm m  2500 r to
135.00 cm in 1000 r.

in rooted tubers the v/ine length m  ranged from
264.00 cm m  2500 r to 312.00 cm m  control„ In V2 the range 
was from 96.50 to 118.00 cm m  2500 and 500 r respectively.
In it ranged from 120.00 cm m  2500 r to 139.50 cm i~
control.

Among the created population the vine length of 
showed the lowest value (186.50 cm) m  2500 r of fresh 
cuttings and the highest value (308.00 cm) m  500 r of rooted 
tubers. In these values were 83.50 cm m  1000 r of looted 
cuttings and 118.00 cm m  500 r of rooted tubers. In vine 
length was minimum (110.50 cm) in 1500 r of fresh cuttings 
and maximum (135.00 cm) m  1000 z of rooted cuttings and 
1500 r of rooted tubers.

7. Number of branches per vine

The effect of gamma rays on the number of brarches 
per vine m  three sweet potato varieties _s presented i~i 
Table 17. Statistical analysis of the data showed signifi
cant variation among varieties in the case of rooted cuttings.
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Table 16.7. Length of vane at harvest (cm)

Varxetxes Treatments Fresh
cuttings

Rooted
cuttxngs

Rooted
tubers

V1 Control 236.00 2^7.00 312.00
500 r 254.50 219.00 308.00
1000 r 248.25 270.00 284.50
1500 r 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 96.50

V3 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 valueFresh Rooted Rooted Fresh Rootedcuttxngs cuttxngs tubers cuttxngs cuttxngs tubers
Treatments ■v*16.394 20.792* 43.172 45.615 50.885 38.968
Varxetxes 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
actxon

** Sxgnafxcant at 1% level
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No significant variation was seen among treatments, exposures 
and interaction m  all the three modes of treatment.

The mean values m  control ranged from 2.58 m  
rooted cuttings to 2.74 m  fresh cuttings. In the range 
was from 2.22 m  rooted cuttings to 3.11 m  fresh cuttings.
In control the values ranged from 2.51 (rooted cuttings) 
to 2.78 (fresh cuttings and rooted tubers).

In fresh cutnngs the mean number of branches in 
ranged from 2.64 m  2500 r to 2.99 m  500 r. In V2 the 
range was from 2.41 to 3.19 m  2500 and 1000 r respectively.
In the mean values ranged from 2.58 in 1500 r to 2.92 m
500 r.

In the case of rooted cuttings the mean values m  
ranged from 2.53 m  500 r to 2.75 m  1500 r. In the

range was from 2.20 to 2.91 m  1000 and 500 r respectively.
The mean values in ranged from 2.03 m  1500 r to 2.58 m  
500 r.

In rooted rubers the values m  ranged from 2.63 
to 2.87 m  control and 1000 r respectively. In the range
was from 2.60 (control and 1000 r) to 2.71 (500 r). In VI3
it ranged from 2 .7 4  m  500 r to 2.81 m  2500 r.

In gamma ray exposed population of rhe mean branch
number ranged from 2.53 m  500 r of rooted cuttings to 2.99
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Table 17. Number of branches per vine

Varieties

V.

Treatments Modes of treatment
rresh 
cuttings

Rooted
cuttings

Rooted
tubers

Control 2.74 2.58 2.63
500 r 2.99 2.53 2.66

1000 r 2.76 2.65 2.87
1500 r 2.93 2.75 2.71
2000 r 2.83 2.59 2.79
2500 r 2.64 2.69 2.70
Control 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
Control 2.78 2.51 2.78
500 r 2.92 2.58 2.74
1000 r 2.75 2.40 2.79
1500 r 2.58 2.03 2.75
2000 r 2.71 2.22 2.80
2500 r 2.67 2.16 2.81

Fresh
cutcmgs

F value
Rooted
cuttings

Rooted
tubers

CD value
Fresh Rooted Rooted 
cuttings cutnngs tubers

Treatments 1.226 1.582 0.274 3.278 2.686 2.609
Varieties 2.088 4.154* 1.209 1.338 1.097 1.065
Expos lire s 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
action

* Significant at 5% level
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xn 500 jl of fresn cuttings. In V  ̂the range was from 2.20 
to 3.19 in 1000 r of rooted cuttings and 1000 r of fresh 
cuttings respectively, The mean values m  ranged fiom 
2.03 in 1500 r of rooted cuttings to 2.92 m  500 r of fresh 
cuttings.

8. Fresh weight of vine

Data regarding the effect of gamma lays on frosh 
weight of vine m  three sweet potato varieties is presented 
m  TaDle 13 and Fig. 22. Statistical analysis of the data 
showed significant variation among treatments and varieties 
m  fresh cuttings and rooted cuttings. But m  rooted tubers 
significant difference was noticed among varieaes only.

The mean values m  contrcl ranged from 44-2.00 g 
m  rooted tubers to 355.50 g m  fresh cuttings. In con
trol the range was from 329.00 to 825.50 g m  rcoted cutt
ings and fresh cuttings respectively. The fresn weight m  

control ranged from 412.50 g m  rooted cuttings to
607.50 g m  fresh cuttings.

In fresh cuttings the values in ranged from
833.00 g m  2500 r to 14-85.00 g m  500 r. In it ranged 
from 54-0.00 to 966.00 g m  2500 and 1500 r respectively. In 

the range was from 54-5.50 g in 1500 r to 657.50 g In 
1000 r.



In rooted cuttings the mean values xn ranged from
539.50 g xn control to G58.00 g m  1500 r. In tt r̂ rgec. 
from 282.50 to 608.50 g m  1000 and 500 r respectively. In 
Vg this range was from 256.50 g m  1500 r to ^12.50 g n  
control.

In rooted tubers the fresh v/eight of V^ ranged from
394.00 g in 1500 r to ^1 2.00 g m  control. In V^ the range
was from 347.00 g m  2500 r to 462.50 g in 500 r. The fresh 
weight m  Vg ranged from 371.50 to 433.00 g in 500 r and 
control respectively.

In gamma ray exposed population of the fresh weight 
ranged from 394.00 g xn 1500 r of rooted tubers to 1-185.00 g 
m  500 r of fresh cuttings. In the mean values ranged 
from 282.50 to 966.00 g m  1000 r of rooted cuttings and 
1500 r of fresh cuttings respectively. In Vg the range was
from 256.50 g m  1500 r of rooted cuttings to 657.50 g in
1000 r of fresh cuttings.

9. Number of tubers per vine

The influence of gamma rays on the number of tubers 
per vine xn three sweet potato varieties is presented in 
Table 19. Statistical analysis of the data showed signifi
cant difference among treatments, varieties and exposures 
m  rooted tubers. Rooted cuttings gave significant variation

113
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Table 18. Fresh weight of vine ig)

Varieti Modes of treatment
Fresh Rooted Rooted
cuttings cuttings tuners

Vi Control 055.50 539.50 442.00
500 r 1485.00 572.00 432, j.7

1000 r 1158.50 565.50 412.17
1500 r 1149.00 658.00 394.00
2000 r 1223.00 57i,50 415.33
2500 r 833.00 604.00 400.67

V2 Control 825.50 329.00 404*50
500 r 755.00 608.50 462.50
1000 r 911.00 282.50 393.50
1500 r 965.00 383.00 367.50
2000 r 633.50 477.50 399.50
2500 r 5^0.00 40C.00 347.00

V3 Control 607.50 412.50 433.00
500 r 603.00 357.00 371.50

1000 r 657.50 379.00 385.50
1500 r 5^5.50 256.50 385.00
2000 r 575.50 296.50 378.50
2500 r 634.00 285.50 405.00

F value CD value
Fresh Rooted Rooted Fresn Rooted Rooted
cuttings cuttings tubers cuttings cuttings t ubers

Txeacment-s 3.453* 2.732* 0,841 437.528 238.329 134.514
Varieties k k19.130 15 ** A.837 4.153 178.620 97.297 54.91b
Exposuies 1.510 0.615 0.494 252.607 137.599 77.662
Inter 1.289 1.169 0.353 437.528 238.329 134. _>14
action

* Significant at 5% level
** Significant at 1% level
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among exposures only. In the case of fresh cuttangs no 
signafacant dafference was notaced.

The mean values an control ranged from 0.25 In 
rooted tubers to 1.50 an rooted cuttings,. In V2 control 
the range was from 0.38 an rooted tubers to 1.00 an fresh 
cuttangs and rooted cuctangs. In control tuber number 
ranged from 0.25 in rooted tubers to 1.75 an fresh cuttangs.

In fresh cuttangs the mean values an ranged from 
1.10 in control to 1.75 an 2500 r. In V2 the range was from
1.00 to 2.00 an control and 1500 r respectavely. The values 
in V-j ranged from 1.43 (1500 r) to 1.75 (control, 500, 2000 
and 2500 r).

In rooted cuttangs tuber number in ranged from
1.50 (control, 1000 and 1500 r) to 1.98 (2500 r). In V2 it 
ranged from 1.00 in control to 1.88 in 2500 r. In the 
range was from 1.38 to 2.38 an control and 2500 r respec
tavely.

In rooted tubers the mean values an ranged from 
0.25 in control to 1*88 an 2500 r. In V2 at ranged from
0.38 to 1.25 an control and 2500 r respectavely whale an 
the range was from 0.25 an control to 1.50 an 2000 and 
2500 r.
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Table 19. Number of tubers per vine

Varieties Modes of treatment
Fresh
cuttings

Rooted
cuttings

Rooted
tubers

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 1.88
Control 1.00 1.00 0.38
500 r 1.13 1.63 0.88

1000 r 1.59 1.63 1.00
1500 r 2c 00 1.50 1.00
2000 r 1.50 1.63 1.00
2500 r 1.63 1.88 1.25
Control 1.75 1.38 0.25
500 r 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

vi

V2

V3

__________F value ______ ___________ CP value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuctmgs cuttings tubers

Treatments
Varieties
Exposures
Inter- 
action

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

1.348
1.707
1.528
1.186

1.836
1.701
3.928*
0.817

6.509 
3.821*

•k'k18.381
1.112

0.677
0.276
0.390
0.677

0.594
0.242
0.343
0.594

0.565
0.231
0.326
0.565
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Among the treated population, the tuber number of 
showed the lowest value (0.76) m  500 r of rooted tubers 

and the highest value (1.98) m  2500 r of rooted cuttings.
In these values were 0.88 in 500 r of rooted tubers and
2.00 in 1500 r of fresh cuttings respectively. In V3 tuber 
number was minimum (0.50) in 500 r of rooted tubers and maxi
mum (2.38) m  2500 r of rooted cuttings.

10. weight of tuber

The effect of gamma rays on weight of tuber m  three 
sweet potato varieties is depicted m  Table 20. Statistical 
analysis of the data showed significant variation among 
varieties m  fresh cuttings and rooted tubers.

The mean weight of tuber in control ranged from
58.00 g in rooted tuber to 185.50 g in fresh cuttings. In 
Vg control the mean values ranged from 27.50 g m  fresh 
cuttings to 90.00 g m  rooted cuttings. In V3 control the 
range was from 75.00 g in fresh cuttings to 80.50 g m  rooted 
cuttings.

In the case of fresh cuttings the mean values m  
ranged from 77.00 g m  500 r to 185.50 g m  control and 
2500 r. In V2 the range was from 27.50 to 145.00 g m  con
trol and 500 r respectively. In V3 it 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 ranged 
from 82*00 g in 500 r to 154.00 g m  2500 r» In V  ̂the mean
values ranged from 73.50 to 115.00 g m  1500 and 2500 r res
pectively. The tuber weight m  Vg was 75.00 g in 1500 r and
100.00 g m  2500 r.

In rooted tubers the mean values in ranged from
58.00 to 75.00 g in control and 1500 r respectively. In 
the range was from 77.50 g in 1500 r to 105.00 g in 500 r.
In Vg the values ranged from 77.50 g in control to 127.50 g
m  2000 r.

In gamma ray exposed population of the mean tuber 
weight ranged from 61.50 g in 500 r of rooted tubers to
185.50 g m  2500 r of fresh cuttings. In Vg the range was 
from 68.50 to 145.00 g m  2000 r of fresh cuttings and 500 r 
of fresh cuttings respectively. In Vg the mean values ranged 
from 66.00 g m  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 m  fresh cuttings and rooted tubers. Signi
ficant difference was noticed among varieties m  all the
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Table 20. weight of tuber (g)

Varieties Treatments Modes of treatmentFreshcuttings Rootedcuttings Rootedtubers
V1 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

V2 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

V3 Control 75.00 80.50 77.50
500 r 77.50 90.00 107.50

1000 r 80.00 77.50 95.00
1500 r 69.50 75.00 107.50
2000 r 66.00 86.00 127.50
2500 r 115,00 100.00 115.50

F value CD valueFreshcuttings Rooted
cuttings Rootedtubers Fresh Rooted cuttings cuttings Rootedtubers

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
E:xposures 0.878 2.109 0.492 76.038 30.140 38,554
Interaction

0.702 0.705 0.212 131.702 52.204 66.777

* Significant at 5% level
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three modes of treatment.

The mean tuber length in control ranged from 
18.75 cm in rooted tubers to 19,70 cm an fresh cuttangs. The 
mean values an V2 control ranged from 14.25 to 15.25 cm an 
rooted tubers and fresh cuctangs respectively. In V3 the 
range was from 14.55 cm in rooted cuttings to 18.50 cm in 
fresh cuttangs.

In fresh cuttings the mean values an ranged from
19.70 cm an control to 21.30 cm in 1000 r. In V2 the range 
was from 15.25 to 18.00 cm in control and 2500 r respectavely. 
The tuber length an V3 ranged from 16.75 cm in 1000 r to 
19.35 cm in 2000 r.

In the case of rooted cuttangs the mean values in 
ranged from 19.10 cm in control to 23.50 cm in 1500 r, In 
V2 the range was from 14.65 cm (control) to 17.75 cm (2000 
and 2500 r). In V3 it ranged from 14.55 to 17.60 cm in con
trol and 2000 r respectavely.

In rooted tubers length an ranged from 18.75 cm in 
control to 20.90 cm an 2000 r. In V2 the mean values ranged 
from 14.25 to 17.00 cm an control and 2500 r respectively.
In V3 the range was from 16.00 cm an control to 18*55 cm an 
2500 r.
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Table 21. Length of tuber (cm)

Varieties Treatments Fresh
cuttings

Rooted
cuttings

Rooted
tubers

V1 Control 19.70 19.10 18.75
500 r 20.90 19.60 19.35

1000 r 21.30 19.25 19.65
1500 r 21.20 23.50 20.60
2000 r 20.25 21.55 20.90
2500 r 21.05 20.60 20.75

V2 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

V3 Control 18.50 14.55 16.00
500 r 17.85 14.90 16.90
1000 r 16.75 16.65 17.30
1500 r 38.35 15.45 17.85
2000 r 19.35 17.60 18.00
2500 r 18.70 14.75 18.55

F value CD valueFresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers

Treatments •kit4.209 2.127 •kit4.198 2.823 5.223 3.029
Varieties k-k29.369 ■kit13.026 kk28.958 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

** Significant at 1% level



Among the treated population the tuber length of 
showed the lowest value (19,25 cm) m  1000 r of rooted 
cuttings and the highest value (23.50 cm) in 1500 r or rooted 
cuttings. In these values were 14.95 cm m  500 r of 
rooted tubers and 18.00 cm m  2500 r of fresh cuttings res
pectively. In length of tuber was minimum (14.75 cm) in 
2500 r of rooted cuttings and maximum (19.35 cm) in 2000 r 
of fresh cuttings.

12. Girth of tuber

The influence of gamma rays on girth of tuber m  three 
sweet potato varieties is presented m  Table 22. Statistical 
analysis of the data showed significant variation among 
treatments and varieties m  all the three modes of treatment. 
Significant difference among exposures was noted only m  
rooted tubers.

The mean values in control ranged from 10.00 cm m  
fresh cuttings to 17.00 cm m  rooted cuttings. In control 
the range was from 13.50 in rooted tubers to 14.00 cm m  
fresh cuttings and rooted cuttings. The tuber girth m  
control ranged from 10.00 to 12.00 cm m  fresh cuttings and 
rooted cuttings respectively.

In the case of fresh cuttings the mean values m  V1 
ranged from 10.00 cm m  control to 12.80 cm m  1500 r. In

itj



V2 the range was from 14.00 to 15.65 cm m  control and 2000 r 
respectively. The tuber girth m  Vg ranged from 10.00 cm 
m  control to 11.85 cm in 500 r.

In rooted cuttings the mean values m  ranged from
17.00 to 18.70 cm m  control and 2000 r respectively. In 
Vg the range was from 14.00 cm (control and 2500 r) to 
15.45 cm (1500 r). In Vg it ranged from 12,20 cm m  con
trol to 14.20 cm m  1500 r.

In rooted tubers the girth of tuber m  ranged 
from 16.50 cm (control) to 18,00 cm (1000, 1500 and 2000 r). 
In Vg the values ranged from 13.50 to 16.60 cm m  control 
and 2000 r respectively. In Vg the range was from 11.75 cm 
m  control to 14.20 cm m  1500 r.

In gamma ray exposed population the tuber girth of 
V̂  showed the lowest value (10.20 cm) m  500 r of fresh 
cuttings and the highest value (18.70 cm) m  2000 r of rooted 
cuttings. In Vg these values were l^.OO cm m  2500 r of 
rooted cuttings and 16.60 cm m  2000 r of rooted tubers res
pectively. In Vg girth of tuber was minimum (i0.90 cm) m  
2500 r of fresh cuttings and maximum (14.20 cm) in 1500 r 
of rooted cuttings and rooted tubers.

13. Volume of tuber

Data regarding the effect of gamma rays on volume of

16 1
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Table 22. Girth o£ tuber (cm)

Varietiesi Treatments Fresh
cuttings

Rooted
cuttings

Roored
tubers

V3 Control 10.00 17.00 16.50
500 r 10.20 17.30 17.65
1000 r 11.15 17.90 18.00
1500 r 12.80 18.50 18.00
2000 r 12.00 18.70 18.00
2500 r 11.85 17.95 17.55

V2 Control 14.00 14.00 13.50
500 r 15.10 14.95 14.30

1000 r 15.40 15.30 15.50
1500 r 15.60 15.4-5 16.25
2000 r 15.65 14.75 16.60
2500 r 15.20 14.00 16.50

V3 Control 10.00 12.20 11.75
500 r 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 valueFresh
cuttings

Rooted
cuttings

Rooted
tubers

Fresh
cuttings

Rooted
cuttings

Rootea
tubers

Treatments **3.619 **4.834 kk9.473 3.221 2.758 2.195
Varieties 26.436*" * &37.330 69.92V 1.315 1.126 0.896
E:xposures 1.133 1.194 2.817 1.859 1.593 1.267
Inter 0.295 0.154 0.711 3.221 2. 758 2.195
action

* Significant at 5% level
** Significant at 1% level
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tuber m  three sweet potato varieties is depicted in Table 23. 
Statistical analysis of the data showed significant varia
tion among varieties m  all the three modes of treatment.

3The volume of tuber in control ranged from 57,50 cm
3m  rooted tubers to 177.50 cm m  fresh cuttings. In con-

3trol the range was from 27.50 to 82.50 cm in fresh cuttings
and rooted cuttings respectively. In V3 control mean values

3 3ranged from 67.50 cm m  fresh cuttings to 77,50 cm in
rooted cuttings.

In fresh cuttings volume of tuber m  ranged from
3 376.50 cm in 500 r to 177.50 cm m  control. In ranged

3from 27.50 to 130.00 cm m  control and 500 r respectively.
3 3In V3 mean values ranged from 60.00 cm in 2000 r to 107.50 cm 

m  2500 r.

In rooted cuttings the mean values m  ranged from
77.50 cm3 in 500 r to 135.00 cm3 in 2500 r. In V2 the range

3was from 70.00 to 102.50 cm m  1500 and 2500 r respectively.
In V3 it ranged from 72.50 cm3 (1000 and 1500 r) to 92.50 cm3 
(2500 r).

In the case of rooted tubers, the tuber volume m
3 3ranged from 57.50 cm (control and 500 r) to 72.50 cm

3(2000 r). In the mean values ranged from 71.00 cm m
3control to 96.00 cm m  500 r. The mean values m  V, ranged
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Table 23. Volume o£ tuber (cm3)

Varieties Treatments Modes of treatmentFreshcuttings Rooted
cuttings Rootedtubers

V1 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

V2 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

V3 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 CD valueFreshcuttings Rootedcuttings Rooted
tubers

Fresh Rooted cuttings cuttings Rootedtubers
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
Interaction

0.716 0.751 0.245 116.727 41.026 55.634

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

Among the treated population the volume of tuber in
3ranged from 57.50 cm in 500 r of rooted tubers to

3170.00 cm m  2500 r of fresh cuttings. In V2 t*ie mean
3values ranged from 62.50 to 130.00 cm in 2000 of fresh 

cuttings and 500 r of fresh cuttings respectively. In
3the range was from 60.00 on in 2000 r of fresh cuttings to

3115.00 cm in 2500 r of rooted tubers.

14. Tuber yield per vine

The influence of gamma rays on tuber yield per vine 
in three sweet potato varieties is presented in Table 24. 
Statistical analysis of the data showed significant diffe
rence among exposures m  rooted cuttings and rooted tubers.

The mean tuber yield per vine m  control ranged
from 37.50 g m  rooted tubers to 195.50 g m  fresh cuttings.
In V2 control the range was from 42.50 g (fresh cuttings and 
rooted tubers) to 105.00 g in rooted cuttings. In 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 ranged 
from 106.00 g in 500 r to 373.00 g in 2500 r. In V2 the 
range was from 42.50 to 165.50 g in control and 500 r respec
tively. The mean values m  ranged from 96.50 g m  1500 r

3
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to 194.00 g in 2500 r.

In the case of rooted cuttings the mean values in 
ranged from 133.50 g in 1000 r to 262.50 g in 2500 r. The 
mean values m  V2 ranged from 98,50 to 212.50 g in 1500 and 
2500 r respectively. In Vg the range was from 108.00 g in 
control to 238.50 g an 2500 r*

In rooted tubers the tuber yaeld in ranged from
37.50 to 132.50 g in control and 2500 r respectavely. In 
V2 it ranged from 42,50 g in control to 114.00 g in 1000 and 
2500 r. The mean values an Vg ranged from 31.00 to 189.50 g 
an control and 2000 r respectively.

In gamma ray exposed population the tuber yield of 
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 
cuttangs. In Vg these values were 55.00 g an 1500 r of fresh 
cuttangs and 212.50 g an 2500 r of rooted cuttangs respec
tively, In Vg tuber yaeld was manamum (5^.00 g) in 500 r of 
rooted tubers and maximum (238.50 g) an 2500 r of rooted 
cuttings.

B. vMg generation

In vMg generation only the main yield attributing 
characters were analysed an detail and the observations made
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Table 24. Tuber yield per vine (g)

Modes of treatmentV oL XO UJLCiD 1 -L ts clwUlcmi- o Freshcuttings Rooted
cuttings

Rooted
tubers

V1 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

V2 Control 42.50 105.00 42.50
500 r 165.50 171.50 94.50
1000 r 111.00 119.50 114.00
1500 r 55.00 98.50 89.00
2000 r 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 r 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 valueFresh
cuttings

Rooted
cuttings Rooted

tubers
Fresh Rooted Rooted 
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 •k-k4.983 4.337* 140.284 57.194 59.563
Inter
action

0.496 0.434 0.509 242.979 99.064 103.166

* Significant at 5% level
** Significant at 1% level
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are detailed below.

1. Length of vine at harvest

The effect of gamma rays on mean length of vine at 
harvest xn three sweet potato varxeta.es xs presented xn 
Table 25. Statistical analysis of the data showed sxgnifx- 
cant varxation among treatments, varietxes and exposures in 
rooted cuttxngs. But xn fresh cuttings and rooted tubers 
sxgnxfxcant dxfference was notxced among treatments and 
exposures only.

The mean vxne length xn control ranged from
212.50 cm in rooted cuttxngs to 222.50 cm in rooted tubers. 
The mean values xn differed from 105.00 cm xn rooted 
tubers to 117.00 cm xn fresh cuttxngs and rooted cuttxngs.
In the mean values xn control ranged from 118,00 to
124.00 cm xn rooted cuttxngs and rooted tubers respectxvely.

In the case of fresh cuttxngs the vxne length in 
ranged from 155,50 cm xn 1000 r to 217,00 cm in control. The 
mean values in Vg ranged from 107.50 to 126.00 cm xn 2500 and 
500 r respectxvely. In Vg the range was from 117.50 cm xn 
2000 r to 139.50 cm xn 500 r.

In rooted cuttxngs the mean values xn dxffered from
177.50 cm xn 2500 r to 212.50 cm xn control. The vxne length 
xn V2 ranged from 104.00 cm (2000 and 2500 r) to 117.00 cm
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Table 25* Length of vine at harvest (cm)

Varieties Treatments Modes of treatmentFreshcuttings Rooted
cuttings

Rootedtubers
V1 Control 217.00 212.50 222.50

500 r 176*50 202.50 210.00
1000 r 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

V2 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

V3 Control 123.00 118.00 124.00
500 r 139.50 110.00 120.00
1000 r 121,00 106.00 116.00
1500 r 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 valueFresh Rooted Rooted Fresh Rooted Rootedcuttings cuttings tubers cuttings cuttings tubers
Treatments
Varieties

10.149
77.797*

24.548**200.179
16.661*

134.709*
31.204 
12.739

25.809
10.537

33.783
13.792

Exposures 1.346 2.914* 1.751 18.015 14.901 19.504
interaction

1.021 0.239 0.521 31.204 25.809 33.783

* Significant at 5% level
** Significant at 1% level
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(control). In it ranged from 96.50 to 118.00 cm m  
2500 r and control respectively.

In rooted tubers the values m  differed from 177.00 
to 222.50 cm m  2500 r and control respectively. In it 
ranged from 91.50 cm m  2500 r to 105.00 cm m  control. In 
V3 it was 113.00 cm m  2500 r and 124.00 cm m  control.

Among the treated population vine length of showed 
the lowest value (155.50 cm) m  1000 r of fresh cuttings and 
the highest value (210.00 cm) m  500 r of rooted tubers. In 
V£ these values were 91.50 cm m  2500 r of rooted tubers and
126.00 cm m  500 r of fresh cuttings. In V3 vine length was 
minimum (96.50 cm) in 2500 r of rooted cuttings and maximum 
(139,50 cm) m  500 r of fresh cuttings.

2. Number of branches per vine

The mean number of branches per vine as influenced 
by gamma rays m  three sweet potato varieties is depicted 
m  Table 26 and Fig. 23. Statistical analysis of the data 
showed significant difference among treatments, varieties, 
exposures and interaction m  rooted tubers. In fresh cutt
ings and rooted cuttings there was significant variation 
only among varieties.

The mean number of branches m  V control ranged 
from 6.35 m  fresh cuttings to 7.90 m  rooted tubers. The
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mean values in eontrol ranged from 6,45 to 7*65 in rooted 
cuttings and rooted tubers respectively. In Vg the mean 
values in control ranged from 6.95 m  rooted cuttings to 
8.80 in rooted rubers.

In fresh cuttings branch number m  ranged from 
5.40 in 500 r to 6.35 m  control and 2500 r. In the 
values ranged from 5.95 m  500 and 2500 r to 6.95 m  con
trol. In V3 the range was from 7.30 to 7,75 m  1500 r and
control respectively.

In the case of rooted cuttings mean values in 
differed from 5.90 m  2500 r to 6.43 in control. The mean 
values in V2 ranged from 5.95 (500 and 2500 r) to 6.45 (con
trol ). In Vg it ranged from 6.50 to 7.00 in 2500 and 500 r 
respectively•

In rooted tubers the mean values m  ranged from
7.90 in control to 9.70 m  1500 r. In V2 it differed from
6.70 m  1500 r to 8.80 in 500 r. In Vg the range was from
6.48 m  1000 r to 9.04 m  500 r.

Among the treated population, branch number of 
showed the lowest value (5.40) m  500 r of fresh cuttings 
and the highest value (9,70) m  1500 r of rooted tubers. In 
V2 these values ware 5.95 (500 and 2000 r of fresh cuttings 
and 500 and 2500 r of rooted cuttings) and 8*80 (500 r of
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Table 26. Number of branches per vine

Varieties Treatments Modes of treatmentFresh
cuttings

Rooted
cuttings

Rooted
tubers

Control 6.35 6.43 7.90
500 r 5.40 6.15 8.74
1000 r 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

V2 Control 6.95 6.45 7.65
500 r 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
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 r 7.45 6.60 6.58
2500 r 7.50 6.50 6.74

F value CD valueFresh
cuttings

Rooted
cuttings

Rooted
tubers

Fresh Rooted 
cuttings cuttings

Rooted
tubers

Treatments **3.149 1.605 **4.914 1.313 1.305 1.341
Varieties **21.593 **12.075 • k i t11.858 0.536 0.533 0.547
Exposures 1.541 0.478 'k 'k5.431 0.758 0.754 0.774
Interaction 0.264 0.074 3.266* 1.313 1.305 1.341

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



rooted tubers) respectively, in Vg the branch number was 
minimum (6*48) m  1000 r of rooted tubers and maximum (9,04) 
m  500 r of rooted tubers.

3. Fresh weight of vine

The influence of gamma rays on mean fresh weight of 
vine in three sweet potato varieties is presented m  Table 
27. Statistical analysis of the data showed significant 
variation among treatments and varieties m  rooted tubers.

The mean fresh weight of vine m  control ranged 
from 380.00 g in rooted cuttings to 600.00 g m  rooted tubers. 
The mean values in V2 control ranged from 245.00 g in rooted 
tubers to 351.00 g in rooted cuttings. In Vg the mean values 
m  control population ranged from 270.00 g in rooted tubers 
to 365.00 g m  rooted cuttings.

In fresh cuttings the mean values m  V^ ranged from
343.50 g in 500 r to 416.00 g m  1000 r while m  V2 it ranged 
from 295.00 to 360.50 g in 2000 and 2500 r respectively. In 
Vg the range was from 343.00 g m  1500 r to 390.00 g in 
2000 r.

In rooted cuttings the mean fresh weight m  V^ ranged 
from 312.50 g in 2500 r to 380.00 g m  control. In V2 the 
range was from 330.00 to 351.00 g m  2500 r and control res
pectively. The mean values in Vg 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 m  
differed from 505.00 g m  2500 r to 600.00 g m  control. In 
V2 it ranged from 215.00 g (1500 and 2000 r) to 245.00 g 
(control), In V3 it ranged from 212.50 to 270,00 g in 2500 r 
and control respectively.

Among the treated population the mean fresh weight 
of showed the lowest value (312,50 g) m  2500 r of rooted 
cuttings and the highest value (580.00 g) m  500 r of rooted 
tubers. In Vg these values were 215.00 g in 1500 and 2000 r 
of rooted tubers and 360.50 g m  2500 r of fresh cuttings 
respectively. In it was minimum (212.50 g) m  2500 r of
rooted tubers and maximum (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 is presented m  Table 28 and Fig. 24. Statistical 
analysis of the data showed significant variation among treat
ments, varieties and exposures m  fresh cuttings and rooted 
tubers. Rooted cuttings gave significant difference only 
among the exposures.

The mean value m  control ranged from 1.43 m  
rooted tubers to 2.10 in fresh cuttings. In Vg the mean
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Table 27. Fresh weight of vine (g)

W 3 »■« *i Cj 4* Q Modes of treatmentv caJ. XI ̂SoCuttJXi Uo Fresh
cuttings

Rooted
cuttings

Rooted
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 359.50 340.00 240.00
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 valueFreshcuttings
Rooted
cuttings

Rooted
tubers

Fresh Rooted 
cuttings cuttings

Rooted
tubers

Treatments 0.374 0.213 16.401* 152.563 122.977 115.391
Varieties 1.431 0.145 136.173* 62.283 50,205 47.108
Exposures 0.092 0.543 1.015 88.082 71.001 66.621
interaction

0.304 0.061 0.140 152.563 122.977 115.391

** Significant at 1% level



175

values an control population differed from 1*25 to 1.75 an 
rooted cuttings and fresh cuttings respectively. In con
trol it ranged from 1.63 m  rooted tubers to 2.00 m  fresh 
cuttings.

In fresh cuttings the mean tuber number in ranged 
from 2.10 (control) to 2.55 (1000, 1500 and 2000 r). In V2 
the mean values ranged from 1.75 m  control to 2.50 m  
2500 r while m  the range was from 2.00 (control and 
500 r) to 2.65 (2000 and 2500 r).

In rooted cuttings the mean values in ranged from 
2.05 to 2.30 m  control and 2500 r respectively. In V2 it 
ranged from 1.25 m  control to 2.40 m  2500 r. The mean 
values in V3 differed from 1.90 m  control to 2.40 m  2500 r.

In rooted tubers the mean tuber number m  ranged
from 1.43 to 1.82 in control and 1000 r respectively, in
V2 the range was from 1.47 (control) to 1.64 (500 and 2000 r).
In V3 it differed from 1.63 m  control to 1.79 m  1500 r.

In gamma ray exposed population the mean tuber number 
m  ranged from 1.67 (1500 and 2500 r) of rooted tubers) 
to 2.55 (1000, 1500 and 2000 r of fresh cuttings). In 
the mean values ranged from 1.53 m  1500 r of rooted tubers 
to 2.50 in 2500 r of fresh cuttings. The mean values m  V3 
ranged from 1.72 in 2500 r of rooted tubers to 2.65 in 2000
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Table 28. Number of tubers per vine

Varieties Modes of treatment
Freshcuttmqs Rooted

cuttmqs
Rootedtubers

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 1.71
2500 r 2.45 2.30 1.67
Control 1.75 1.25 1.47
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
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

V,

F value CD valueFreshcuttings Rootedcuttings Rooted
tubers Freshcuttings Rootedcuttings Rootedtubers

Treatments 2.745* 2.272 *■*6.826 0.491 0.531 0.131
Varieties 8.77§* 2.865 **21.551 0.200 0.217 0.054

Hr* **Exposures 4.757 4.570 12.223 0.283 0.306 0.076
Inter 0*532 1.003 1.183 0.491 0.531 0.131action

* Significant 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 xn 
three sweet potato varieties is presented m  Table 29 and 
Fig. 25. Statistical analysis of the data showed signifi
cant difference among treatments, varieties and exposures in 
rooted tubers. Fresh cuttings gave significant variation 
only among the varieties.

The mean tuber weight m  control differed from
70.00 g m  rooted tubers to 150.00 g in fresh cuttings. In 
V2 the mean values in control ranged from 90.00 g m  fresh 
cuttings to 125,00 g m  rooted cuttings. The mean values m

control ranged from 95.00 to 149.00 g m  rooted tubers 
and rooted cuttings respectively.

In fresh cuttings the mean values in ranged from
150.00 g m  control to 167.00 g in 2500 r. In V2 it ranged 
from 90.00 g in control to 140.00 g m  2500 r. In the 
range was from 105.00 to 145.00 g in control and 2500 r 
respectively.

In -che case of rooted cuttings the mean tuber weight 
m  V^ differed from 127.50 g xn control to 165.00 g in 
2500 r. In V2 ranged from 125.00 g m  control to 157.50 g 
m  2000 r. The mean values m  ranged from 149.00 g
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(control) to 166*50 g (2500 r).

In rooted tubers the mean values in ranged from
70.00 g in control to 104.00 g xn 2000 r. In xt ranged 
from 97.50 to 155.00 g in control and 2500 r respectxvely.
The mean values xn V3 ranged from 95.00 g xn concrolh>141.Q0 g 
xn 2500 r.

Among the treated populatxon the tuber weight of 
showed the lowest value (90.00 g) xn 500 r of rooted tubers 
and the hxghest value (167.00 g) in 2500 r of fresh cuttxngs. 
In V2 these values were 99.50 g xn 500 r of fresh cuttxngs 
and 157.50 g xn 2000 r of rooted cuttxngs respectxvely. In 

xt was minimum (122.50 g) in 500 r of fresh cuttings and 
maximum (166.50 g) xn 2500 r of rooted cuttings.

6. Length of tuber

The xnfluence of gamma rays on mean length of tuber 
in three sweet potato varietxes xs depxcted in Table 30. 
Statxstxcal analysxs of the data showed sxgnxfxcant variation 
among treatments and varietxes xn all the three modes of 
treatment. Rooted tubers alone showed sxgnxfxcant dxfference 
among the exposures.

The mean tuber length xn control ranged from 
17.30 cm xn rooted tubers to 20.25 xn rooted cuttings. In
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Table 29. Weight of tuber (g)

Modes of treatmenti.j.tiuu'Henxs Fresh
cuttings

Rooted
cuttings

Rooted
tubers

Control 150.00 127.50 70.00
500 r 154.00 142.50 90.00

1000 r 155.50 147.50 92.50
1500 r 162,50 150.00 95.00
2000 r 160.00 160.00 104.00
2500 r 167.00 165.00 97.00
Control 90.00 125.00 97.50
500 r 99.50 140.00 132.50
1000 r 105.00 147.50 141.50
1500 r 125.00 152.50 140.00
2000 r 132.50 157.50 150.00
2500 r 140.00 155.00 155.00
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 130.00 160.00 140.00
2500 r 145.00 166.50 141.00

F value
Freshcuttings

Rooted
cuttings

Rooted
tubers

CD value
Fresh Rooted Footed 
cuttings cuttings tubers

Treatments 1.165 1.091 16.929* 63.329 3^.329 18.628
Varieties ■k *6.476 2.369 •kit88.247 25.854 14.015 7.605
Exposures 1.099 2.409 20.758* 36.564 19.619 10.755
Inter
action

0.136 0.176 0.752 63.329 34.329 18.628

** Significant at 1% level
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V2 it ranged from 13,05 cm xn rooted cuttings to 16.15 cm 
m  rooted tubers. The mean values in ranged from 14.05 
to 17.25 cm m  fresh cuttings and rooted cuttings respecti
vely.

In the case of fresh cuttings the mean values m  
ranged from 19.40 an in 2500 r to 20,20 cm m  1500 r. In 
V2 the range was from 15.70 to 18,30 cm in control and 
1500 r respectively. In it ranged from 14.05 cm m  con
trol to 16.75 cm m  2500 r.

In rooted cuttings the mean tuber length in ranged 
from 20.25 cm m  control to 22.00 cm in 1500 r. In it 
ranged from 13.05 to 15.40 cm m  control and 2500 r respec
tively, The mean values in ranged from 17.25 cm in con
trol to 18.65 cm in 1500 r.

In rooted tubers the mean tuber length m  differed 
from 17.30 to 19.20 cm m  control and 2500 r respectively.
In V2 it ranged from 16.15 cm in control to 18.00 cm m  
2500 r. The mean values in ranged from 17.10 cm in con
trol to 18.60 cm m  2500 r.

In gamma ray exposed population the mean tuber length 
m  ranged from 17.42 cm m  500 r of rooted rubers to
22.00 cm m  1500 r of rooted cuttings. In V2 it ranged from 
14.15 cm xn 500 r of rooted cuttings to 18,30 cm in 1500 r
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Table 30. Length of tuber (cn)

Varxetxes Treatments Fresh
cuttings

Rooted
cuttxngs

Rooted
tubers

V1 Control 19.55 20.25 17.30
500 r 19.50 21.35 19.42

1000 r 20.00 21.50 17.69
1500 r 20.20 22.00 18.59
2000 r 19.55 21.35 18.80
2500 r 19.40 21.25 19.20

V2 Control 15.70 13.05 16.15
500 r 17.50 14.15 16.25
1000 r 17.60 14.60 16.35
1500 r 18.30 14.75 17.45
2000 r 17.35 15.10 17.80
2500 r 17.75 15.40 18.30

3̂ Control 14.05 17.25 17.10
500 r 14,85 17.60 17.25
10G0 r 16.00 18.00 17.50
1500 r 16.20 18.65 18.40
2000 r 16.50 18.35 18.55
2500 r 16.75 18.25 18.60

 _____  F value_____ _________ CD value _______
Fresh Rooted Rooted Fresh Rooted Roo^d'
cuttxngs cuttxngs tuners cuttxngs cuttxngs tube:

Treatments
Varxetxes
E:xposures
Inter-"
actxon

3.129* <21.946 
1.214 

0.322

-!~ -k14.425
117.142

1.804
0.192

3.916
22.622
4.092*
0.086

3.110 
1.269 
1.796
3.110

2.288
0.934
1*321
2.288

2.041 
0.833 
1.179
2.041

* Sxgnxfxcant at 5% level
** Sxgnxfleant au 1% level
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of fresh cuttings. The mean values m  ranged from 
14.85 cm m  500 r of fresh cuttings to 18.65 cm in 1500 r 
of rooted cuttings.

7. Girth of tuber

The effect of gamma rays on mean girth of tuber m  
three sweet potato varieties is presented m  Table 31. Stati
stical analysis of the data showed significant variation 
among treatments, varieties and exposures m  all the three 
modes of treatment.

The mean values m  control ranged from 10,55 cm 
in rooted tubers to 16.50 cm m  fresh cuttings. In V2 if 
differed from 12.80 to 14.10 cm m  rooted cuttings and fresh 
cuttings respectively while in it ranged from 9.25 cm in 
rooted tubers to 12.75 can m  fresh cuttings.

In fresh cuttings the mean values m  differed from
16.50 cm (control) to 17.30 cm <1500 and 2000 r). In V2 the 
range was from 14.10 to 16.00 cm m  control and 2500 r res
pectively. The mean tuber girth in ranged from 12.75 cm 
m  control to 14.00 cm m  1500 r.

In the case of rooted cuttings the mean values in 
ranged from 13.50 cm m  control to 15.10 cm m  1500 r. In 
V2 lit ranged from 12.80 to 14.50 cm m  control and 2000 r 
respectively. The mean values m  ranged from 11.30 cm
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In rooted tubers the mean values xn ranged from 
10.55 to 11.85 cm xn control and 1500 r respectxvely. In 

the range was from 13.60 cm xn control to 17.00 cm in 
1500 r whxle in it dxffered from 9.25 cm xn control to 
10.60 cm xn 1500 r.

Among the treated populatxon tuber gxrth of showed 
the lowest value (11.00 cm) xn 500 r of rooted tubers and 
the hxghest value (17.30 cm) xn 1500 and 2000 r of fresh 
cuttxngs. In Y^ these values were 13.50 cm in 500 r of 
rooted cuttxngs and 17.00 cm xn 1500 r of rooted tubers res
pectxvely. In xt was mxnxmum (9.40 cm) xn 2500 r of 
rooted tubers and maxxmum (14.00 cm) xn 1500 r of fresh 
cuttxngs.

8. Volume of tuber

The mean volume of tuber as xnfluenced by gamma rays 
xs depxcted xn Table 32. Statxstxcal analysxs of the data 
showed sxgnxfxcant varxatxon among treatments, varxetxes and 
exposures xn rooted tubers. Fresh cuttxngs gave sxgnxfxcant 
dxfference among the varxetxes only.

The mean volume xn control populatxon ranged from
3 367.50 cm xn rooted tubers to 144.00 cm xn fresh cuttxngs.

In the mean values xn control ranged from 84.00 to

xn control to 13.20 cm xn 2000 r.
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Table 31. Girth of tuber (cm)

-»y»<4 j» 4 a q Modes of treatmentv BTiSuieg iXTt: owilsjllwS Freshcuttings Rootedcuttings Rootedtubers
vi Control 16.50 13.50 10.55

500 r 16.65 14,75 11,00
1000 r 16.65 15.05 11,45
1500 r 17.30 15.10 11.85
2000 r 17,30 14.75 11,75
2500 r 17.25 14.50 11.75

V2 Control 14.10 12,80 13.60
500 r 14.65 13.50 16,45
1000 r 15.25 13,75 16.85
1500 r 15,35 14,20 17.00
2000 r 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 9.80
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 value CD valueFreshcuttings
Rooted
cuttings Rootedtubers Fresh Rooted Rooted cuttings cuttings tubers

Treatments 18.61*4* **9.289 19.644* 1.118 1,087 1.883
Varieties 141.882* 56,315* 152,875* 0.456 0,444 0.768
Exposures 5.089* **7.859 3,877V 0,645 0.628 1,087
interaction 0.722 0,599 0.881 1,118 1.087 1,883

* Significant at 5% level
** Significant at 1% level
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119.00 cm m  fresh cuttings and rooted cuttings respectively.
3 3In Vg control it was 90.00 cm m  rooted tubers and 143.00 cm

m  rooted cuttings.

In fresh cuttings the mean values m  V^ differed from
3144.00 to 180.00 cm m  control and 2500 r respectively. In

3 3Vg it ranged from 84.00 cm m  control and 131.50 cm m
32500 r. In Vg it differed from 98.00 cm m  control to

133.50 cm3 m  2500 r.

In the case of rooted cuttings the mean tuber volume
3 3m  V^ ranged from 124.00 cm m  control to 155.00 cm m

2500 r while m  Vg the range was from 119.00 to 145.00 cm3
m  control and 2500 r respectively. The mean values m  Vg
differed from 143.00 cm3 m  control to 156.00 in 2500 r»

In rooted tubers the mean values m  V^ ranged from
3 367.50 cm in control to 94.00 cm in 2000 r. In Vg the range

3was from 90.00 to 138.00 cm m  control and 2500 r respec-
3tively. The mean values m  Vg ranged from 90.00 cm m  con-

3uroi to 133.00 cm m  2000 and 2500 r.

In gamma ray exposed population the mean tuber volume
3m  V^ ranged from 84.00 cm m  500 r of rooted tubers to

3180.00 cm m  2500 r of fresh cuttings. The mean values m
3Vg differed from 93.50 cm m  500 r of fresh cuttings to

3145.00 cm m  2500 r of rooted cuttings. In Vg the range

3
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Table 32. Volume of tuber (cm )

Varxetxes Treatments Modes of treatment
Fresh
cuttxngs

Rooted
cuttxngs

Rooted
tubers

Control 144.00 124.00 67.50
500 r 148.00 134.00 84.00
1000 r 152.50 137.00 90.00
1500 r 155.00 142.50 90.00
2000 r 157.50 148.00 94.00
2500 r 180.00 155.00 88.50
Control 84.00 119.00 90.00
500 r 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
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

Fresh
cuttxngs

F value 
Rooted 
cuttxngs

CD value

Treatments
Varxetxes
Exposures
Interactxon

1.501
8.979
1.248
0.132

0# 636 
2.062 
1.139 
0.098

Rooted Fresh Rooted Rooted
tubers cuttxngs cuttxngs tubers
21.811
113.558
26.622*
1.056

56.924 
23.239 
32.865
56.924

39.009 
15.925 
22.521
39.009

14.438
5.894
8,336

14.^38

** Sxgnxfxcant at 1% level
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3was from 113,00 to 156,00 cm in 500 r of fresh cuttings 
and 2500 r of roo-ced cuttings respectively,

9. Tuber yield per vine

The effect of gamma rays on mean tuber yield per 
vine m  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 m  all the three modes of treatment.

The mean tuber yield in control ranged from 74.00 g 
in rooted tubers to 330.00 g m  fresh cuttings. In V2 the 
mean values in control population differed from 112,00 g m  
rooted tubers to 180.00 g in fresh cuttings. In control 
the range was from 207.50 to 282.00 g in rooted tubers and 
rooted cuttings respectively.

In fresh cuttings the mean values m  ranged from
330.00 g in control to 432.00 g m  1500 r. In the range 
was from 180.00 to 321,50 g m  control and 2500 r respec
tively while m  V3 it ranged from 210.00 g m  control to
382.00 g m  2500 r.

In rooted cuttings the mean tuber yield in ranged 
from 265.00 g m  500 r to 450.00 g m  2500 r. In V2 it 
ranged from 162.50 g m  control to 381.00 g in 2500 r. The
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Table 33. Tuber yield per vine (g)

Modes of treatment
Fresh Rooted Rootedcuttings cuttings tubers

V1 Control 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 r 200.00 268.00 225.00
1000 r 207.00 293.50 233.50
1500 r 254.00 320.00 187.50
2000 r 305.00 362.50 255.50
2500 r 321.50 381.00 255.00

V3 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 34&.00 408.00 295.50
2500 r 382.00 416.50 279.00

F value CD valueFresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers

Treatments 2.382* 3.082•k ** 11.211 155.413 126.301 58.430
Varieties 12.094* 5.295 48.923 63.447 51.562 23.854
Exposures ** * * 2.745 7,547 16.545 89.728 72.920 33.735
Inter 0.258 0.415 11,001 155.413 126.301 58.430action

* Significant at 5% level
** Significant at 1% level
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mean values an V3 ranged from 282.00 to 416.50 g in control 
and 2500 r respectively.

In the case of rooted tubers the mean values m  
ranged from 74.00 g m  control to 216.00 g in 1000 r. In 
V2 it ranged from 112.00 g (control) to 255.50 g (2000 r).
In the range was from 207.50 to 323.00 g m  control and
1000 r respectively.

Among the treated population the mean tuber yield in 
ranged from 171.00 g m  1500 r of rooted tubers to 450.00 g 

m  2500 r of rooted cuttings. In V2 the range was from
187.50 to 381.00 g m  1500 r of rooted tubers and 2500 r of 
rooted cuttings respectively. showed the lowest value
(245.00 g) m  500 r of fresh cutuings and the highest value 
(416.50 g) m  2500 r of rooted cuttings.

10. Frequency distribution of variants m  vM2 generation

Exposure to gamma rays induced both negative and posi
tive variants compared to control values m  all the growth 
parameters m  the three varieties tesued irrespective of the 
tnree types of materials used viz. fresh cuttings, rooted 
cuttings and1 rooted tubers. Statistical analysis of the data 
showed no significant variation either m  the frequency of 
negative variants or positive variants m  any of the charac
ters. (tables Jh - 42).
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The frequency of negative variants in for fresh 
cuttings ranged from 27.50 per cent m  1500 r co 38.50 per 
cent m  500 r. In rooted cuttings it ranged from 41.80 per 
cent in 1500 r to 54,00 per cent in 500 r. In rooted tubers 
the range was from 42.00 per cent m  500 r to 57.75 per cent 
in 2500 r. In V0 for fresh cuttings the frequency ranged

Z  9

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. In rooted tubers the range was 
from 39.90 per cent in 1000 r to 47.85 per cent m  500 r.
In the frequency of negative variants for fresh cuttings 
ranged from 43.40 per cent m  1500 r to 54.30 per cent m  
2500 r. In rooted cuttings it ranged from 27.80 per cent m  
2000 r to 46.75 per cent m  2500 r. The frequency of nega
tive variants m  rooted tubers ranged from 36.50 per cent m  
2500 r to 46.10 per cent m  500 r.

The frequency of positive variants in for fresh 
cuttings ranged from 17.95 per cent in 2500 r to 27.85 per 
cent m  1000 r. In rooted cuttings the range was from 6.75 
to 18.10 per cent m  2000 and 1500 r respectively. In rooted 
tubers the frequency of positive variants ranged from 34.00 
per cent an 2000 r to 41.80 per cent m  1000 r. In V2 the 
frequency of positive variants for fresh cuttings ranged

1* Length of vine at harvest



Table 34, Frequency distribution of vine length variants in vMg generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negativevariants Control

group Positivevariants Negativevariants Controlgroup Positivevariants Negativevariants Controlgroup Positivevariants

V1 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 43.25 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

V2 500 r 33.35 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 h*

V3 500 r 51.05 33.65 15.30 33.50 35.55 30.95 46.10 34.65 19.25 £2
1000 r 45.70 40.20 14.10 28.35 41.80 29.85 f 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 ' 41.65 1 1 .6 0 36.50 35.75 27.75

F value
Fresh Rooted Rootedcuttings cuttings tubers

Treatments 0.032 0.049 0.043
Varieties 0.140 0.105 0.241
Exposures 0.028 0.062 0.022
Interaction 0.008 0.029 0.004
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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 m  1000 r. The frequency of posi
tive variants m  for fresh cuttings ranged from 11.80 
per cent m  2000 r to 17.65 per cent m  1500 r. In rooted 
cuttings it ranged from 10.90 to 30.95 per cent m  2000 and 
500 r respectively, in rooted tubers the range was from 
19.25 per cent m  500 r to 27.95 per cent in 2000 r.

2. Number of branches per vine

The frequency of negative variants m  for fresh 
cuttings ranged from 10.00 per cent (1000 and 1500 r) to
19.00 per cent (500 r). In rooted cuttings it ranged from
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 m  500 r, In the frequency of negative variants for 
fresh cuttings ranged from 12.00 per cent m  2500 r to 15.50 
per cent m  500 r. In rooted cuttings the range was from
17.00 per cent m  2000 r to 25.00 per cent m  500 r. In 
rooted tubers the range was from 15.50 to 20.00 per cent in 
500 and 2500 r respectively. The frequency of negative 
variants m  for fresh cuttings ranged from 15.00 per cent 
m  1000 r to 22.50 per cent in 2000 r. In rooted cuttings

from 16.05 per cent in 2500 r to 37.50 per cent in 500 r.
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it ranged from 21.00 per cent in 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 for fresh 
cuttings ranged from 7.50 per cent (1500 and 2000 r) to
13.00 per cent (500 r). In rooted cuttings 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 m  2500 
and 500 r respectively. In 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 m  2000 r 
to 44.50 per cent in 1500 r. In rooted tubers the range 
was from 19.50 to 25.00 per cent in 2000 and 500 r respec
tively, In the frequency of positive variants for fresh
cuttings ranged from 13.00 per cent in 500 r to 21,00 per cent
m  1000 r. In rooted cuttings the range was from 30,00 per 
cent in 2000 r to 35.50 per cent in 1000 r. In rooted tubers 
the frequency of positive variants ranged from 10.50 per cent 
m  1500 r to 15.00 per cent m  2000 r.

3. Fresh weight of vine

The frequency of negative variants in 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 8.50 
per cent m  1500 r to 16.00 per cent m  2000 r. In rooted



Table 35. Frequency distribution of branch number variants m  vM^ generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negative
variants

Control
group

Positive
variants

Negative
variants

Control
group Positive

variants
Negative
variants Control

grouo
Positive
variants

V1 500 r 19.00 68.00 13.00 27.50 55.00 17.50 28.00 58.50 13.50
1000 r 10.00 84.00 6.00 21.00 65.50 13.50 26.00 62.50 11. ̂ 0
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 6.50

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 20.00 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 r 12.00 78.00 10.00 22.00 45.00 33.00 20.00 57.50 22.50 H*

V3 500 r 17.00 70.00 13.00 24.50 44.50 31.00 16.00 70.50 13.50 ^
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 39.00 30.00 17.00 68.00 15.00
2500 r 19.50 65.00 15.50 21.00 47.50 31.50 20.50 67.00 12.50

F value
Fresh Rooted Rooted
cuttings cuttings tubers

Treatments 0.007 0.039 0.018
Varieties 0.023 0.225 0.105
Exposures 0.007 0.002 0.004
Interaction 0.003 0.011 0.003
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tubers the range was from 14.00 to 31.00 per cent in 1000 
and 2500 r respectively. In V2 for fresh cuttings it ranged 
from 10.00 per cent m  2000 r to 19.00 per cent m  1500 r.
In rooted cuttings the frequency of negative variants ranged 
from 23.50 per cent m  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 negative 
variants m  for fresh cuttings ranged from 13.50 per cent 
m  1500 r to 29.00 per cent in 2500 r. In rooted cuttings 
the range was from 10.50 per cent in 2500 r to 18.00 per cent 
xn 1500 r» In rooted tubers it ranged from 30.50 per cent 
m  500 r to 37.00 per cent in 1500 r.

The frequency of positive variants m  V.̂ for fresh 
cuttings ranged from 17.50 per cent (2000 r) to 22.00 per cent 
(500 and 1000 r). In rooted cuttings it ranged from 25.00 
per cent (2500 r) to 30.00 per cent (500 and 1000 r). In 
rooted tubers the frequency ranged from 13.50 per cent in 
2000 r to 21.00 per cent in 1000 r. In the frequency of 
positive variants for fresh cuttings ranged from 19.00 per cent 
m  1500 r to 28.50 per cent m  500 r. In rooted cuttings 
it ranged from 8.50 per cent m  2500 r to 11.50 per cent m  
500 r. In rooted tubers the range was from 5.50 per cent in 
2500 r to 10.00 per cent m  1500 r. In V3 the frequency of 
positive variants for fresh cuttings ranged from 16.00 per cent



Table 36. Frequency distribution of fresh weight variants m  vM2 generation (per cent)

Varieties Treatments
Fresh cuttings Rooted cuttings Rooted tubers

Negative
variants

Control
group

Positive
variants

Negative
variants

Control
group

Positive
variants

Negative
variants

Control
aroup

Positive
variants

V1 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 19.0 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 11.5 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

H*
V3 500 r 23.0 60.0 17.0 11.0 69.0 20.0 30.5 60.5 9 0 CD1000 r 18.5 62.0 24.5 13.5 68.0 18.5 33.5 56.5 W *

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 16.0 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
Varieties 0.297 0.402 0.166
Exposures 0.006 0.003 0.019
Interaction 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 
respectively. In rooted tubers it ranged from 6 .0 0 per cent 
in 2500 r to 10.00 per cent m  1000 r.

4. Number of tubers per vine

The frequency of negative variants in for fresh 
cuttings ranged from 8.50 per cent in 2500 r to 23.30 per cent 
in 500 r. In rooted cutnngs it ranged from 9.50 per cent 
in 2500 r to 24.25 per cent m  1000 r. In rooted tubers it 
ranged from 21.00 per cent m  2000 r to 29.50 per cent in 
500 r. In for fresh cuttings the frequency of negative 
variants ranged from 11.30 to 24,80 per cent m  2500 and 
500 r respectively. In rooted cuttings it ranged from 12.55 
per cent an 2500 r ro 26,80 per cent an 1500 r. In rooted 
tubers the range was from 31.25 per cent m  500 r to 37,10 
per cent m  1000 r. The frequency of negative variants in 

for fresh cuttings ranged from 16.60 per cent in 2000 r 
to 28.00 per cent in 500 r. In rooted cuttings it ranged 
from 6.50 per cent m  2000 r to 24.90 per cent m  500 r. In 
rooted tubers the frequency of negatave variants ranged from 
30.54 to 36,20 per cent in 500 and 2500 r respectively.

The frequency of positive variants in for fresh 
cuttings ranged from 44.65 per cent in 500 r to 62.90 per cent



in 2500 r. In rooted cuttxngs it ranged from 26.40 per cent 
xn 1000 r to 50.00 per cent xn 2000 r. In rooted tubers the 
range was from 16.70 to 23.75 per cent xn 500 and 2500 r res- 
pectxvely. In V2 the frequency of positive variants for fresh 
cuttings ranged from 27,90 per cent xn 500 r to 50.40 per cent 
xn 2000 r. In rooted cuttings the rang a 'was from 25,35
34,90 per cent in 1000 and 2500 r respectively. I»* rooted
tubers it ranged from 19.50 per cent in ^00 r to 23.00 * c^nt
xn 2500 r. The frequency of positive variants -*n £or' J~rech 
cuutxngs ranged from 41.30 pe^ cent in 500 r to ^8,25 por cent 
m  2000 r. In rooted cui.tj.ngs jt ranged from 39,90 per cr>nt 
in 1500 r to 49,90 per rent in 2000 r. In rooted tub^T po 
range was from 28.00 to 37,00 per cent in ^00 and 2500 r res
pectively,

5. weight of tuber

The frecuency of nogativo variants m  Vn for fres*" 
cuttings ranged from 21.00 per cent: xn 2000 r to 35.50 por cont 
m  1000 r. In rooted cuttxngs it ranged from 20.00 por cont 
(2000 and 2500 r) to 29.50 per cent (1000 rJ, rooted uubors 
the range was from 25.50 por cent m  500 r to 33.00 per cent 
xn 1500 and 2000 r. In the frequency of ncgativ1 va-i ants 
for fresh cuttings ranged from 7 .0 0 per cent in 2'->00 r tc
15.00 per cent m  500 and 1000 r. In rootcuttings the 
range was from 11.00 to 23,00 per cent xn 2000 and 1000 -

1SS



Table 37. Frequency distribution of tuber number variants m  9eneration (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooced tubers
Negative
variants

Control
group Positive

variants Negative
variants

Control
group Positive

variants
Negative
variants

Control
group

Positive
variants

V1 500 r 23.30 32.05 44.65 16.20 38.60 45.20 29.50 53.SO 16.70
1 0 0 0 r 19.25 31.55 49.10 24.25 49.35 26.40 27.30 54. 55 18.15
1500 r 15.70 39.25 45.05 13.65 52.60 28.75 27.40 54.55 18.05
2 00 0 r 10.90 35.90 53.20 13.70 36.30 50.00 2 1 .0 0 57.50 21.50
2500 r 8.50 28.60 62.90 9.50 43.90 46.60 22.50 54.25 23.75

V 2 500 r 24.30 47.30 27.90 16.75 56.95 26.30 31.25 49.25 19.50
1 0 0 0 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 2 2 .1 0
2500 r 11.30 39.80 48.90 12.55 52.55 34.90 31.40 45.60 23.00

tD
V3 500 r 28.00 30.70 41.30 24.90 32.25 42.35 30.54 41.15 28.00

1 0 0 0 r 19.60 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
200 0 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 cuttings tubers

Treatments 0.028 0.035 0.008
Varieties 0.041 0.068 0.035
Exposures 0.066 0.065 0.005
Interaction 0.005 0.012 0.002
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respectively. In rooted tubers it ranged from 9,00 per cent 
m  2500 r to 18,00 per cent m  500 r. In V3 the frequency 
of negative variants for fresh cuttings ranged from 14.00 
per cent m  2500 r to 25.00 per cent m  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 m  2500 r to 24.00 per cent m  500 r.

The frequency of positive variants m  for fresn
cuttings ranged from 10.00 per cent m  500 r to 14.00 per ceru,
in 2500 r. In rooted cuttings it ranged from 15.50 per cent 
m  1000 r to 20.50 per cent m  1500 r. In rooted tubers the 
range was from 7.50 to 12.50 per cent m  1500 and 2500 r res
pectively. In V2 the frequency of positive variants for fresh 
cuttings ranged from 14.00 per cent m  500 r 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 
tubers it ranged from 12.50 per cent in 500 r to 17.00 per cent 
m  2000 r. In V3 for fresh cuttings the frequency of posi
tive variants ranged from 4.50 per cent m  500 r to 12.00 per 
cent m  2500 r. In rooted cuttings the range was from 9.00 
per cent m  500 r to 14.00 per cent m  2500 r. In rooted
tubers it ranged from 7.50 per cent m  500 r to 12.50 per cent
m  2500 r.



Table 38. Frequency distribution of tuber weight variants in vM2 generation (per cent)

Varieties Treatments
Fresh cuttings Rooted cuttings Rooted tubers

Negative
variants

Control
group

Positive
variants

Negative
variants

Control
group

Positive
variants

Negative 
v a n  ants

Control
group

Positive
variants

V1 500 r 33.5 55.5 10.0 28.0 55.0 17.0 25.5 66.5 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 7.5
2000 r 21.0 67.0 12.0 20.0 62.5 17.5 33.0 56.0 11.0
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 60.0 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 i5.5 ro

O
V3 500 r 25.0 70.5 4.5 31.0 65.0 9.0 24.0 68.5 7.5 ^

1000 r 22.0 71.0 7.0 26.5 64.0 9.5 23.0 68.0 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
cuttings

Rooted
cuttings

Rooted
tubers

Treatments 0.039 0.024 0.032
Varieties 0.171 0.096 0.172
Exposures 0.048 0.032 0.017
Interaction 0.002 0.001 0.005

/10 
9Jlt



The frequency of negative variants m  for fresh 
cuttings 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 m  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 the frequency of negative 
variants for fresh cuttings ranged from 16.00 to 25.00 per 
cent m  1000 and 2500 r respectively. In rooted cuttings 
the range was from 6.50 per cent m  2500 r to 18.00 per cent 
in 1000 r. In rooted tubers the range was from 6.00 per cent 
(2000 and 2500 r) to 16.00 per cent (1000 r). In V- for 
fresh cuttings the negative variants ranged from 21.50 per 
cent to 38.00 per cent in 2500 and 500 r respectively. In 
rooted cuttings the range was from 10.00 per cent m  1500 r 
to 20.00 per cent in 500 r. In rooted tubers it ranged from
9.00 per cent m  1500 r to 19.00 per cent m  2500 r.

The frequency of positive variants in for fresh 
cuttings ranged from 7.50 per cent in 1000 r to 15.00 per cent 
m  2000 r. In 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 for fresh cuttings the frequency of positive 
variants ranged from 10.00 per cent in 1000 r to 20.00 per cent

2 xj2

6. Length of tuber



Table 39. Frequency distribution of tuber length variants in vM2 generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negative
variants

Control
group

Positive
variants Negative

variants
Control
group

Positive
variants

Negative
variants

Control
group

Positive
variants

V1 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 17.00

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

v. 500 r 38.00 51.00 11.00 20.00 69.00 11.00 15.00 76.00
rc 

°.00 -o
1000 r 33.00 58.00 9.00 19.00 62.50 18.50 16.00 73.00 CO11.00
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
cuttings cuttings tubers

Treatments 0.019 0.019 0.026
Varieties 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. In rooted cuttings the range was from 10.50 per 
cent m  500 r to 17.00 per cent in 2000 r. In rooted tubers 
it ranged from 13.00 per cent m  500 r to 23.00 per cent m  
2000 r. In V3 f°r fresh cuttings the frequency of positive 
variants ranged from 9.00 per cent m  1000 r to 14.00 per 
cent m  1500 r. In rooted cuttings the range was from 11.00 
per cent m  500 r to 20.00 per cent m  1500 r. In rooted 
tubers the range was from 9.00 per cent m  500 r to 15.00 
per cent m  2000 r.

7. Girth of tuber

The frequency of negative variants m  for fresh 
cuttings ranged from 5.00 per cent m  1500 r to 9.50 per cent 
m  1000 r. In rooted cuttings it ranged from 6,00 per cent 
m  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). V2 t̂ie frequency of negative variants in 
fresh cuttings ranged from 4.00 per cent in 1500 r to 11.50 
per cent m  500 r. In rooted cuttings it ranged from 5.50 
per cent m  2500 r to 14.00 per cent m  500 r. In rooted 
tubers the range was from 6.00 per cent (500 and 2000 r) to
8.50 per cent (1000 r). In V3 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 m  500 r to 32.50 per cent in 2500 r. In
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rooted tubers the range was from 5.50 to 17.50 per cent m  
1000 and 2000 r respectively.

The frequency of positive variants m  for fresh 
cuttings 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 m  2000 r. In 
rooted tubers the range was from 12.00 per cent in 500 r to
16.00 per cent m  1000 and 2000 r. In the frequency of 
positive variants for fresh cuttings ranged from 12.00 to
16.00 per cent m  500 and 1500 r respectively. In rooted 
cuttings the range was from 14.00 per cent m  1000 r to 20.00 
per cent m  2000 r. In rooted tubers it ranged from 7.00 per 
cent m  500 r to 15.00 per cent m  1500 r. In V3 the fre
quency of positive variants for fresh cuttings ranged from
8.50 per cent m  500 r to 13.00 per cent m  2000 r. In rooted 
cuttings the range was from 12.50 per cent in 2500 r to 18.00 
per cent m  1500 r. In rooted tubers it ranged from 11.00 to
18.50 per cent m  2500 and 1500 r respectively.

8. Volume of tuber

The frequency of negative variants in for fresh 
cuttings ranged from 18.50 per cent m  1000 r to 24.00 per 
cent m  1500 r. In rooted cuttings it ranged from 31.00 per 
cent m  2500 r to 38.00 per cent in 500 r. In rooted tubers



Table 40. Frequency distribution of tuber girth variants in vl^ generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negativevariants Controlgroup Positivevariants Negativevariants Controlgroup Positivevariants Negativevariants Controlgroup Positivevariants

V1 500 r 6.00 83.00 11 .00 23.00 52.50 24.50 10.00 78.00 12.00
1000 r 9.50 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 1 7 .0 0 g
1500 r 5.00 83.00 12.00 31.50 50.50 18.00 7.50 74.00 18.50 CO
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 Rootedcuttings 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 the frequency of negative 
variants for fresh cuttings ranged from 18.00 per cent m  
500 r to 22.50 per cent, in 2000 r* In rooted cuttings it 
ranged from 36.00 -co 41.00 per cent m  2500 and 1000 r res
pectively. In rooted tubers the range was from 29.00 per 
cent m  1000 r to 43.50 per cert in 1500 r. In V3 the fre
quency of negative variants for fresh cuttings ranged from
34.00 per cent m  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 m  rooted tubers ranged from 28.00 per 
cent in 2500 r to 34.00 per cent in 500 r.

The frequency of positive variants m  for fresh 
cuttings ranged from 34.25 per cent m  500 r to 39.00 per 
cent m  1000 r. In rooted cuttings the range was from 20.50 
per cent in 1500 r to 30.00 per cent in 2500 r. In rooted 
•cubers it ranged from 16.00 per cent (500 r) to 22.50 per cent 
(1500, 2000 and 2500 r). In the frequency of positive 
variants for fresh cuttings ranged from 45.50 per cent in 
2500 r to 50.00 per cent m  1500 r. In rooted cuttings it 
ranged from 25.50 per cent in 2000 r to 32.00 per cent in 
1000 r. In rooted tubers the range was from 17.50 to 25.50 
per cent m  500 and 2000 r respectively. In the frequency 
of positive variants for fresh cuttings ranged from 29.50



Table 41. Frequency distribution of tuber volume variants in vl^ generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negativevariants Controlgroup Positivevariants Negativevariants Control

group
Positive
variants Negative

variants
Control
group Positivevariants

V1 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 38.50 23.50 37.50 40.00 22.50
2500 r 22.00 43.00 35.00 3 1 .0 0 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 Rootedcuttings cuttings tubers

Treatments 0.027 0.005 0.006
Varieties 0.176 0.009 0.020
ExDOSures 0.002 0.003 0.003
Interaction 0.003 0.004 0.004
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per cent (500, 1000 and 2000 r) to 35.00 par cent (1500 r).
In rooted 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 500 r to 25,00 per cenr
in 2000 and 2500 r.

9, Tuber yield per vine

The frequency of negative variants in for fresh 
cuttings ranged from 5.00 per cent in 2000 r to 11.00 per cent 
m  500 r, In rooted cuttings it ranged from 10.00 per cent 
m  2500 r to 19*00 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 Vg the frequency of negative variants m
fresh cuttings ranged from 8.00 per cent (2000 and 2500 r) 
to 15.50 per cent (500 r). In 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. In the frequency of 
negative variants for fresh cuttings ranged from 8.50 per cent 
m  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. In rooted tubers it ranged from 17.00 per cent 
(2000 and 2500 r) to 29.00 per cent (500 r).

The frequency of positive variants m  for fresh 
cuttings ranged from 12.50 per cent m  500 r to 19.00 per cent



Table 42. Frequency distribution of tuber yield variants in vM2 generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negative
variants

Control
group

Positive
variants

Negative
variants

Control
group

Positive
variants

Negative
variants Control

grouo
Positive
variants

V1 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 9.00
1500 r 10.00 73.00 17.00 14.50 58.00 27.50 17.50 70.50 12.00
2000 r 5.00 80.00 15.00 12.50 56.50 31.00 15.00 7 3.00 12.00
2500 r 6.00 75.00 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 68.50 11.50
1500 r 11.50 64.50 24.00 18.50 62.00 1°. 50 17.50 6Q.00 13.c0
2000 r 8 o 00 69.00 23.00 12.00 65.00 23.00 20.00 65.00 15.00
2500 r 8.00 70.00 22.00 10.00 70.00 20.00 14.00 72.00 14.00 ro

—̂*
V3 500 r 16.00 65.50 18.50 31.00 50.00 19.00 29.00 5Q.00 12.00 o

1000 r 15.00 64.00 21.00 26.00 54.00 20.00 25.00 65.00 10.00
1500 r 13.00 69.00 18.00 23.00 54.00 23.00 20.00 65.00 15.00
2000 r 12.50 65.00 22.50 25.00 45.50 29.50 17.00 70.00 13.00
2500 r 8.50 67.50 24.00 21.00 51.00 28.00 17.00 68.00 15.00

F value
Fresh Rooted Rooted
cuttings cuttings tubers

Treatments 0.020 0.028 0.028
Varieties 0.005 0.078 0.018
Exposures 0.057 0.052 0.082
Interaction 0.005 0.003 0.004



in 2500 r. In rooted cuttings it ranged from 24.00 per cent 
m  1000 r to 33.00 per cent m  2500 r. In rooted tubers it 
ranged from 9.00 to 12.50 per cent in 1000 and 2500 r res
pectively. In Vg the frequency of positive variants in fresh 
cuttings ranged from 18.00 per cent in 500 r to 24.00 per cent 
m  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 m  500 r x.o 15.00 
per cent m  2000 r. In Vg the frequency of positive variants 
for fresh cuttings ranged from 18.00 per cent in 1500 r to
24.00 per cent m  2500 r. In rooted cuttings it ranged from
19.00 per cent in 500 r to 29.50 per cent m  2000 r. In
rooted tubers the range was from 10.00 per cent (1000 r) to
15.00 per cent (1500 and 2500 r).

C. vMg generation

This generation represents only a repetition of the 
crop performance m  vMg generation, as the crop is propagated 
vegetatively. The main characters analysed are presented 
below.

1. Length of vine at harvest

The mean length of vine at harvest as influenced by 
gamma rays in three sweet potato varieties is presented m  
Table 43. Statistical analysis of the data showed significant
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variation among treatments and varieties m  all the three 
modes of treatments. Among exposures significant difference 
was noticed m  rooted cuttings and rooted tubers.

The mean vine length in control ranged from
161.00 cm in rooted cuttings to 316.00 cm in rooted tubers*
In V2 the mean values ranged from 74.00 cm m  rooted cuttings 
to 130.50 cm in rooted tubers. In the range was from
89.00 to 117.50 cm m  rooted cuttings and rooted tubers res- 
pectively.

In fresh cuttings length of vine in ranged from
166.00 cm m  2500 r to 182.50 an m  control. In V2 the mean 
values ranged from 75,00 cm (1000 and 2500 r) to 88.00 cm 
m  control. In V3 the range was from 87.50 cm (2000 and 
2500 r) to 98.00 cm in control.

In rooted cuttings the mean values in ranged from
142.00 cm m  2000 r to 161.00 cm m  control. The mean values 
m  V2 ranged from 66.50 to 74.00 cm m  2500 r and control 
respectively. In it ranged from 81.00 an (2000 and 2500 r) 
to 89.00 an in control.

In the case of rooted tubers vine length m  ranged 
from 283.50 cm m  2000 r to 354.00 cm m  1500 r. In V2 the 
range was from 129.00 to 149,50 cm m  2500 and 500 r respec
tively. In V_ the mean values ranged from 117.50 cm m
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Table 43. Length of vine at harvest (cm)

Varieties Treatments Modes of treatmentFreshcuttings Rooted
cuttings

Rootedtubers
V1 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

V2 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

V3 Control 98.00 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 CD value
Freshcuttings Rooted

cuttings
Rootedtubers Fresh Rooted cuttings cuttings Rootedtubers

Treatments
Varieties

**97.058**816.762
69,933***585.199

**56.772**458.817
13.138
5.364

12.670
5.173

35.438
14.467

Exposures 2.678 2.855* kr5.535 7.585 7.315 20.460
Inter
action

0.307 0.419 1.981 13.138 12.670 35.438

* Significant at 5% level
** Significant at 1% level
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In gamma ray exposed population the mean vine length 
in 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 these values were 66.50 cm m  2500 r 
of rooted cuttings and 149.50 cm m  500 r of rooted tubers.
In V3 the length of vine was minimum (81.00 cm) in 2000 and 
2500 r of rooted cuttings and maximum (141.50 cm) m  1500 r 
of rooted tubers.

2. Number of branches per vine

The influence of gamma rays on mean number of bran
ches per vine m  three sweet potato varieties is depicted 
in Table 44 and Fig. 23. Statistical analysis of the data 
showed significant variation among treatments, varieties, 
exposures and interaction in the case of rooted tubers. 
Significant difference among varieties and exposures was 
noted m  fresh cuttings.

The mean number of branches in control ranged from
4.25 in fresh cuttings to 8.50 in rooted tubers. In con
trol the mean values ranged from 3.75 in fresh cuttings to
7.75 in rooted tubers. In control the range was from
4.25 to 5.50 m  fresh cuttings and rooted tubers respectively.

control to 141.50 cm in 1500 r.



In fresh cuttings the mean values m  ranged from
3.25 (2000 and 2500 r) to 4,25 (control). In it ranged
from 3.25 (2000 and 2500 r) to 3.75 (control). In 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 m  
ranged from 4.50 in 2000 and 2500 r to 5.50 m  control.

In V2 the values ranged from 4.60 (2500 r) to 5.50 (control). 
The mean values m  ranged from 4.60 to 5.25 m  2500 r and 
control respectively.

In rooted tubers the number of branches m  ranged
from 7.70 to 10.20 m  2500 and 1500 r respectively. In V2
the range was from 6.70 m  2000 r to 8.80 m  500 r. The mean
values m  ranged from 5.15 m  2000 r to 6.80 m  500 r.

Among the treated population the mean number of bran
ches m  showed the lowest value (3.25) m  2000 and 2500 r 
of fresh cuttings and the highest value (10.20) in 1500 r of 
rooted tubers. In V2 these values were 3.25 m  2000 and 
2500 r of fresh cuttings and 8.80 m  500 r of rooted tubers. 
In it was minimum (3.75) in 2000 and 2500 r of fresh cutt
ings and maximum (6.80) m  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

Varieties Treatments Modes of treatment
Freshcuttings Rooted

cuttings
Rooted
tubers

V1 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

V3 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 Rootedcuttings cuttings tubers cuttings cuttings tubers

Treatments 1.744 0.813 17.404 0.810 1.082 0.972
Varieties 5.697* 0.089 'k'k101.710 0.330 0.442 0.397
Exposures 3.267* 2.607 ■**5.570 0.467 0.625 0.561
Inter 0,192 0.061 6.46$* 0.810 1.082 0.972
action

* Significant at 5% level
** Significant at 1% level
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m  three sweet potato varieties is presented m  Table 45. 
Statistical analysis of the data showed significant diffe
rence among treatments and varieties m  all the three modes 
of treatment. Among exposures fresh cuttings and rooted 
cuttings showed significant variation.

The mean fresn weight of vine m  control ranged 
from 131.20 g m  rooted cuttings to 350.00 g m  rooted tubers. 
In V2 control the mean values ranged from 98*50 to 255.00 g 
m  rooted cuttings and rooted tubers respectively. In 
control the range was from 90.00 g m  rooted cuttings to
212.50 g m  rooted tubers.

In fresh cuttings the mean values m  ranged from
125.00 g m  2500 r to 140.00 g m  control. In the mean
values ranged from 125.00 g (2000 and 2500 r) to 137.50 g 
(control). In the fresh weight ranged from 90.00 to
112.50 g m  2500 r and control respectively.

In the case of rooted cuttings the mean values m  
ranged from 97.00 g m  2500 r to 131.20 g m  control while 

m  Vp it ranged from 85.00 to 98.50 g m  2500 r and control 
respectively. In it ranged from 72.50 g m  2500 r to
90.00 g m  control.

In rooted tubers the fresh weight m  ranged from
295.00 g m  2500 r to 350.00 g m  control. In V  ̂the range
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Table 45. Fresh weight of vine (g)

Varieties Treatments Modes of treatment
Freshcuttings

Rooted
cuttings

Rootedtubers
V1 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

V2 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 90.00 72.50 175.00

F value CD value
Freshcuttings

Rooted
cuttings

Rooted
tubers

Freshcuttings
Rooted
cuttings

Rootedtubers
Treatments **9.903 18.885* 2.391* 15.296 10.516 112.707
Varieties ■**72.705 108.797* 18.578* 6.245 4.293 46.013
Exposures 3.860* **17.889 0.674 8.831 6.071 65.072
Inter
action

0.364 1.401 0.011 15.296 10.516 112.707

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



was from 205.00 to 255.00 g in 2500 r and control respec
tively. In V3 it ranged from 175.00 g (2000 and 2500 r) 
to 212.50 g (control).

Among the treated population the fresh weight of 
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 ranged 
from 85.00 to 244.50 g m  2500 r of rooted cuttings and 500 r 
of rooted tubers respectively. In the range was from
72.50 g m  2500 r of rooted cuttings to 200.00 g in 500 r of 
rooted tubers.

4. Number of tubers per vine

The influence of gamma rays on mean number of tubers 
per vine in three sweet potato varieties is depicted in 
Table 46 and Pig. 24, Statistical analysis of the data showed 
significant 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 control ranged from 
1.36 in rooted tubers to 1.58 in rooted cuttings. The values 
m  control ranged from 1.18 to 1.41 in rooted tubers and 
fresh cuttings respectively. In V3 the mean values in control 
population ranged from 1.32 m  rooted tubers to 1.48 m  fresh 
cuttings.
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In fresh cuttings the mean values m  ranged from
1.41 m  control to 1.67 m  2500 r. in it ranged from
1.41 (control) to 1.66 (2000 and 2500 r). In V3 the range 
was from 1,48 m  control to 1.73 in 2000 and 2500 r.

In rooted cuttings the mean tuber number in ranged 
from 1,58 in control to 1.76 m  2000 and 2500 r. In V2 the 
mean values ranged from 1.34 to 1.58 m  control and 2000 r 
respectively. In V3 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 
ranged from 1.36 to 1.58 m  control and 2500 r respec

tively. In V2 it was 1.18 m  control and 1.50 m  2500 r.
The mean values m  V3 ranged from 1.32 m  control to 1.55 
m  2000 and 2500 r.

In gamma ray exposed population the mean tuber number 
of V^ 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 these 
values were 1.41 (500 r of rooted cuttings and rooted tubers) 
and 1.66 (2000 and 2500 r of fresh cuttings). In V3 it was 
minimum (1.41) m  500 and 1000 r of rooted tubers and maximum 
(1.76) m  2500 r of rooted cuttings.



Table 46. Number of tubers per vine

„ . . _ , . Modes of treatmentVarieties Treatments

vi

V2

V3

Fresh Rooted Rooted
cuttings cuttings tubers

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 1.61 1.69 1.50
2000 r 1.61 1.76 1.57
2500 r 1.67 1.76 1.58
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
Control 1.48 1.47 1.32
500 r 1.58 1.52 1.41

1000 r 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
cuttings cuttings tubers cuttings cuttings tubers

Treatments **5.807 •kit3.358 1.359 0.132 0.195 0.248
Varieties **8.758 **12.601 0.939 0.053 0.079 0.101
Exposures ie-k15.765 •kk5.841 3.731 0.076 0.113 0.143
Inter 0.238 0.269 0.258 0.132 0.195 0.248
action

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



5. weight of tuber

The effect of gamma rays on mean xveight of tuber xn 
three sweet potato varieties is presented m  Table 47 and 
Fig. 25. Statistical analysis of the data showed signifi
cant difference among treatments, varieties and exposures 
m  rooted tubers. In fresh cuttings and rooted cuttings 
significant variation was noticed among varieties only.

The mean weight of tuber m  control ranged from
85.00 g xn rooted cuttings to 88.00 g m  fresh cuttings. In 
Vg control it was 72.50 g for fresh cuttings and 130.50 g 
for rooted tubers. In V^ the values xn control population 
ranged from 66.00 to 105.00 g m  fresh cuttings and rooted 
tubers respectively.

In fresh cuttings the mean values m  V^ ranged from
88.00 g m  control to 98.00 g in 1500 r. In Vg it ranged 
from 72.50 to 95.00 g m  control and 2500 r respectively.
The mean values xn V^ 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 m  
V^ ranged from 85.00 to 98,00 g in control and 2500 r res
pectively. In Vg the mean values ranged from 95.00 g in
control and 500 r to 105,00 g m  2000 r while m  V_ it x̂ as3
77.00 g m  control and 90.00 g in 2500 r.
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In rooted tubers the mean values in differed from
87.50 g m  control to 108.00 g m  2500 r. In Vg the values 
ranged from 130.50 to 156.50 g m  control and 2500 r res
pectively. The mean values m  ranged from 105.00 g 
(control) to 137.50 g (2000 and 2500 r).

Among the treated population the mean tuber weight 
of showed the 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 Vg these values were 77.00 g 
in 500 r of fresh cuttings and 156.50 g in 2500 r of rooted 
tubers respectively. In Vg the weight of tuber was minimum 
(71.50 g) in 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 
m  three sweet; potato varieties is depicted in Table 48. 
Statistical analysis of the data showed significant varia
tion among treatments and varieties m  all the three modes 
of treatment. Rooted cuttings and rooted tubers gave signi
ficant variation among exposures.

The mean length of tuber m  control ranged from
16.10 cm m  fresh cuttings to 19.23 cm m  rooted tubers. In 
Vg the mean values ranged from 12.05 cm m  rooted cuttings



Table 47. Weight of tuber (g)

Varieties Treatments Modes of treatmentFresh
cuttings

Rooted
cuttings

Rooted
tubers

V1 Control 88.00 85.00 87.50
500 r 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

V2 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

V3 Control 66.00 77.00 105.00
500 r 71.50 80.00 112.50
1000 r 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
Freshcuttings Rootedcuttings Rooted

tubers Freshcuttings
Rooted
cuttings

Rooted
tubers

Treatments
Varieties

1.647**8.145
1.074

■k-k6.697
**12.133
kk83.609

22.365
9.131

22.599
9.226

19.446
7.939

Exposures 1.833 0.839 •k-k7.024 12.913 13.048 11.227
Interaction

0.254 0.067 0.392 22.365 22.599 19.446

** Significant at 1% level
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to 15.65 cm zn rooted tubers. The mean values in control 
ranged from 12.75 cm m  fresh cuttings to 16.55 cm in rooted 
tubers.

In fresh cuttings the mean values m  ranged from
16.10 cm m  control to 17.70 cm m  2500 r. In V2 the values 
ranged from 13.65 cm (control) to 15.30 cm (2000 and 2500 r). 
In the mean values ranged from 12.75 to 13.75 cm m  con
trol and 1500 r respectively.

In rooted cuttings the mean values in ranged from
17.00 to 18,50 cm in control and 2500 r respectively. The 
values m  V2 ranged from 12.05 cm in control to 13.10 cm m  
2000 and 2500 r. In V3 the range was from 13.00 to 14.20 
m  control and 2500 r respectively.

In rooted tubers the mean length of tuber m  ranged 
from 19.23 to 21.20 cm m  control and 1500 r respectively.
In V2 the values ranged from 15.65 cm in control to 19.25 cm 
m  2500 r. The tuber length m  was 16.55 cm m  control 
and 18.95 cm in 2000 r„

In gamma ray exposed population the tuber length of 
ranged from 16.30 cm m  500 r of fresh cuttings to 21.20 cm

m  1500 r of rooted tubers. In the range was from 12.20 cm
m  500 r of rooted cuttings to 19.25 cm m  2500 r of rooted
tubers. The mean values m  from 13.25 cm in 1000 r
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Table 48. Length of tubep (cm)

Varieties Treatments Modes of treatmentFreah
cuttings

Rooted
cuttings

Rooted
tubers

V1 Control 16.10 17.00 19.23
500 r 16.30 17.80 19.80
1000 r 16.80 17.90 20.15
1500 r 17.30 18.30 21.20
2000 r 17.50 18.30 20.90
2500 r 17.70 18.50 19.25

V2 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 r 15.30 13.10 19.25

V3 Control 12.75 13.00 16.55
500 r 13.40 13.60 16.60
1000 r 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 valueFreshcuttings
Rooted
cuttings

Rooted
tubers Fresh Rooted 

cuttings cuttangs
Rooted
tubers

Treatments 9.231 **51.702 4.637* 1.594 0.988 2.159
Varieties **70.185 423.389* *★20.747 0.651 0.403 0.882
Exposures 2.673 **6.160 **5.667 0.920 0.570 1.247
Inter 0.319 0.136 0.901 1.594 Q. 988 2.159
action

** Significant at 1% level



7. Girth of tuber

The influence of gamma rays on mean girth of ruber m  
three sweet potato varieties is presented m  Table 49. Sta
tistical analysis of the data showed significant variation 
among treatments and varieties m  all the three modes of 
treatment. Rooted cuttings along gave significant difference 
among the exposures.

The mean girth of tuber m  control ranged from
10.75 cm m  rooted cuttings to 15.00 cm m  fresh cuttings.
In the mean values m  control population ranged from
12.50 to 14.40 cm m  fresh cuttings and rooted tubers res
pectively while m  control it ranged from 10.50 cm m  
rooted cuttings to 11.80 cm m  fresh cuttings.

In fresh cuttings the mean values m  ranged from
15.00 cm m  control to 16.75 cm m  2000 r. In the values 
ranged from 12.50 to 14.30 cm m  control and 2000 r respec
tively. The mean values m  ranged from 11.80 cm (control) 
to 13.75 cm (2000 and 2500 r).

In the case of rooted cuttings the tuber girth m  
ranged from 10.75 to 12.80 cm m  control and 2000 r res

pectively, In it ranged from 13.75 cm m  control to

2° 7

of fresh cuttings to 18.95 cm m  2000 r of rooted tubers.
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15 .IS cm an 2000 r. In the range was from 10*50 cm an con
trol to 12.60 cm an 2000 r.

In rooted rubers the mean values an ranged from 
12.90 cm an control to 15.20 cm an 1500 r. In at ranged 
from 14.40 to 16.60 cm an control and 1500 r respectavely.
In rhe range was from 11.00 cm (control) to 12.00 cm 
(1000 r).

Among the treated populataon the ruber garth of 
showed the lowest value (11.50 cm) an 500 r of rooted cuttangs 
and the haghest value (16.75 cm) an 2000 r of fresh cuttangs. 
In V2 these values were 13.60 cm an 500 r of fresh cuttangs 
and 16.60 cm an 1500 r of rooted tubers respectavely. In 

the tuber garth was manamum (11.40 cm) an 500 r of roored
tubers and maxamum (13.75 cm) in 2000 and 2500 r of fresh
cuttangs.

8. volume of tuber (cm^)

The effect of gamma rays on mean volume of tuber an 
three sweet potato varietues as depacted in Table 50. Stata- 
stacal analysas of the data showed sagnafacant dafferenee
among varaetaes an all the three modes of treatment. Roored
tubers alone showed sagnafacant varxataon among rreatments 
and exposures.
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Table 49. Girhn of tuoor (cm)

Varieties Treatments boles o£ troatnonx.
Freeh
cuttings

Rooted
cuttings

Eootecl
rubers

V1 Control 15.00 10.75 12.90
500 r 15.35 11.50 14.00

1000 r 15.70 12.00 14.85
1500 r 16.25 12.35 15.20
2000 r 16.75 12.80 14.10
2500 r 16.25 12.75 14.10

V2 Control 12.50 13.75 14.40
500 r 13.60 14.50 It. 00

1000 £ 13.80 14.70 16.45
leOO X 14.20 15.20 16.60
2000 r 14.30 15.7b 16.20
250C r 14.25 15.30 16.05

V3 Control 11.80 10.50 11.00
500 r 12. /5 11.75 11.40

1000 r 12o >5 12.25 12.00
1500 r 13,50 12.50 11.80
2000 r 13.75 12.60 11.80
2500 r 13.75 12.50 11 .60

Fresh
cuttings

F value
rooted
cuttings

Rooted
tubers

Fresh
cuttxngs

cO value 
Rontoa 
cuttings

3C
L.ub^rc

Treatments 2.9? r _ *+• 4,975 4- y5,961 2.423 2.084 2.379
Varieties * k19.710 33,212 45.190' 0, Do9 0.851 0.971
Fxpo&uras 2.137 3.505 1.884 1.^99 1.203 1.374
inter** 0.051 0,063 0.153 2.423 2.084 2.379
action

* Significant et 5% level
* * Significant at 1% level
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3 379.00 cm xn rooted cuttxngs to 86.00 cm xn rooted tubers.
3In control the mean values ranged from 70.00 cm xn fresh

3curtxngs to 125.50 cm xn rooted tubers. In control xt
3ranged from 68.00 to 100.50 cm xn fresh cuttxngs and rooted 

tubers respectxvely.

In fresh cuttxngs the mean tuber volume xn ranged
3 3from 82.00 cm xn control to 94.00 cm xn 1500 r. In V3 xt

3 3ranged from 70.00 cm xn control to 85.50 cm xn 2000 r whxle
3 3xn V3 xt ranged from 64.50 cm xn 500 r to 73.50 cm xn

2500 r.

In rooted cuttxngs the mean values xn ranged from
79.00 cm3 xn control to 88.00 cm3 xn 2000 and 2500 r. In

3the range was from 85.00 to 98.00 cm xn control and
32000 r respectxvely. In xt ranged from 68.50 cm xn con

trol to 82.00 cm3 xn 2500 r.

In rooted tubers the mean volume xn V1 dxffered from
3 386.00 cm xn control to 101.50 cm xn 2500 r. In the

3 3values ranged from 125.50 cm xn control to 152.50 cm xn
32500 r. The tuber volume xn x;as 100.50 cm xn control 

and 13^.00 cm3 xn 2000 r.

In gamma ray exposed populatxon of Vn the mean values
3 3ranged from 81.00 cm xn 500 r of rooted cuttxngs to 101.50 cm

The mean volume of tuber in control ranged from
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Table 50. Volume of tuber (cm3)

Varieties Treatments Modes of treatment
Freshcuttings

Rooted
cuttings

Rooted
tubers

V1 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 r 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 79.00 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

V3 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 valueFreshcuttings Rootedcuttings Rooted
tubers Fresh Rooted cuttings cuttings Rootedtubers

Treatments 1.315 0.869 **11.612 7.469 22.745 19.767
Varieties 'k'k8.242 4.765* 80.816* 3.049 9.286 8.069
Exposures 0.878 0.955 **6.356 4.312 13.132 11.413
Inter
action

0.149 0.046 0.399 7.469 22.745 19.767

* Significant at 5% level
** Significant at 1% level
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in 2500 r of rooted tubers* In uhe values differed from
3 376.00 cm m  500 r of fresh cuttings to 152.50 cm m  2500 r

of rooted tubers. In the values ranged from 64.50 to
3134.00 cm in 500 r of fresh cuttings and 2000 r of roofed 

tubers respectively.

9. Tuber yield per vine

The influence of gamma rays on mean tuber yield per 
vine m  three sweet potato varieties is presented m  Table 
51 and Fig. 26. Statistical analysis of the data showed 
significant variation among treatments, varieties ana expo
sures m  rooted cuttings and rooted tubers. Significant 
difference among treatments and exposures was noted in the 
case of fresh cuttings.

The mean tuber yield m  control ranged from 161.50 g 
m  rooted tubers to 212.00 g m  rooted cuttings. The mean 
values m  control ranged from 144.50 g m  fresh cuttings 
to 183.50 g m  rooted tubers. In control it ranged from
146.50 to 182.. 50 g m  fresh cuttings and rooted tubers res
pectively.

In fresh cuttings the mean values m  ranged from
176.00 g m  control to 272.00 g m  2000 r. In it ranged 
from 1^4.50 g m  control to 261.00 g m  2500 r. In the 
range was from 146.50 to 245.00 g m  control and 2000 r
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Table 51. Tuber yield per vine (g)

Varieties Treatments Modes of treamrent
Fresh
cuttings

Rooted
cuttings

Rooted
tubers

V,

V,

Control 176.00 212.00 161.50
500 r 188.00 233.50 198.00

1000 r 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
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
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* •ki'3.729 78.202 72.943 95.492
Varieties 1.230 5.524* 10.099* 31.926 29.779 38.984
Exposures **7.680 ■* k6.872 **7.884 45.150 42.114 55.132
Inter 0.141 0.140 0.377 78.202 72.943 95.492
action

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



respectively.

m  ranged from 212.00 g m  control to 303.50 g in 2500 r.
In V0 the mean values differed from 171.00 g m  concrol to 

«£«

262.50 g m  2000 r while m  it ranged from 164.50 to
274.00 g m  control and 2500 r respectively.

In rooted tubers the mean values in differed from
161.50 g m  control to 270.50 g m  2500 r. In V  ̂it ranged 
from 183.50 to 349.50 g m  control and 2500 r respectively.
The mean tuber yield m  V-, was 182.50 g in control to 330.00 g 
an 2000 and 2500 r.

Among the treated population the mean tuber yield of 
snowed the lowest value (188.00 g) in 500 r of fresh 

cuttings and the highest value (303,50 g) m  2500 r of rocted 
cuttings. In these values were 165.00 g m  500 r of fresh 
cuttings and 349,50 g m  2500 r of rooted tubers respectively. 
In Vg the tuber yield was minimum (178.50 g) m  500 r of 
fresh cuttings and maximum (330.00 g) in 2000 and 2500 r of 
rooted tubers.

10. Frequency distribution of variants m  generation

Frequency distribution of variants for various poly
genic characters is presented in Tables 52 - CO.

1. Lengtn of vine at harvest

The frequency of negative variants in for fresn

2 I ' i

In the case of rooted cuttings the mean tuber :yiela
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cent in 2000 r. In rooted cuttings it ranged from ̂ 1.00 per
cent in 1500 r to 48.00 per cent m  1000 r. In rooted tubers 
the range was from 30.00 per cent in 500 r to 44.00 per cent 
in 2000 r. In ^  for fresh cuttings the frequency of nega
tive variants ranged from 28.00 per cent xn 1500 r to 36,00 
per cent m  2500 r. In rooted cuttings it ranged from 35.00 
per cent m  500 r to 40.50 per cent m  2000 r. In rooted
rubers the range xvas from 33.00 per cent m  2500 r to 39.00
per cenr m  500 r. In for fresh cuttings it ranged from
42.50 per' cent m  1000 r to 51.00 per cent m  1500 r. In 
rooted cuttings the range was from 35.00 to 47,50 per cent, 
m  1500 and 2500 r respectively. In rooted tubers it ranged 
from 36.50 per cent (500 and 1500 r) to 40.50 per cent xn 
2500 r.

The frequency of positive variants m  for fresh 
cuttings ranged from 24.50 per cent m  2000 r to 35.50 per 
cent m  1500 r. In rooted cuctmgs it ranged from 16.50 per 
cent m  2500 r to 33.00 per cent m  1500 r. In rooted tubers 
it ranged from 25.00 per cent (2000 and 2500 r) to 35.50 per 
cent m  1000 r. In for fresh cultings it ranged from
30.00 per cent In 2500 r to 39.00 per cent m  1500 r. In 
rooted cuttings the range was from 13.00 per cent m  2000 l 
to 24.00 per cent m  1000 r. In rooted cubers the frequency

cuttings ranged from 22.00 per cent m  1500 r to 29.00 per



Table 52. frequency distribution of vine length variants in vM^ generation (per cent)

Varieties Treatments
Fresh cuttings Dooted cuttings Footed tubers

Negative
variants

Control
group

Positive
variants

Negative
variants

Control
group

Positive
variants

Negative
variants

Control
grouo

Positive
variants

V1 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

V2 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
IdOO 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
2sOO 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
IdOO 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
2 d 0 0  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 m  
2500 and 1000 r respectively. In Vg for fresh cuttings it 
ranged from 10,50 per cent in 1500 r to 24.00 per cent m  
1000 r. In rooted cuttings it ranged from 26.50 per cent 
(2500 r) to 31.00 per cent (500 and 1000 r). In Vg for 
rooted tubers it ranged from 27,50 per cent in 2500 r to
33.50 per cent m  1500 r.

2. Number of branches per vine

The frequency of negative variants in for fresh 
cuttings ranged from 18,00 per cent in 2000 r to 27.50 per 
cent m  1000 r. In rooted cuttings it ranged from 25.00 per 
cent m  500 r to 34*00 per cent in 2500 r. In rooted tubers 
it ranged from 21.00 per cent m  2500 r to 30.00 per cent 
m  2000 r. In Vg the frequency of negative variants for 
fresh cuttings ranged from 26.00 per cent in 500 r to 41.00 
per cent m  2500 r. In rooted cuttings it ranged from 19.50 
per cent m  500 r to 30.00 per cent m  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 Vg the frequency of negative variants 
for fresh cuttings ranged from 9.00 per cent in 2500 r to
26.00 per cent m  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 m  500 r*

2 1 1



The frequency of positive variants m  for fresh 
cuttings ranged from 7.00 per cent m  1500 r to 17.00 per cent 
m  500 r. In rooted cuttings it ranged from 7.00 per cent 
m  2000 r to 13.00 per cent m  500 r. In rooted tubers the 
range was from 15.50 per cent in 2000 r to 23,50 per cent m  
500 r. In for fresh cuttings the frequency of positive 
ranged from 12.10 per cent m  500 r to 45.00 por cent in 
2500 r. In rooted cuttings the range was from 25.00 to
30.50 per cent m  500 and 2000 r respectively. In rooted 
tubers it ranged from 50.50 per cent in 2000 r to 55.00 per 
cent m  2500 r. In the frequency of positive variants 
for fresh cuttings ranged from 11.00 por cent (500 and 1500 r) 
to 17.00 por cent (2500 r). In rooted cuttings the range 
was from 11.00 per cent m  2000 r to 17.00 per cent m  500 r. 
In rooted tubers it ranged from 11.00 per cent m  1000 r to
17.00 per cent m  2000 r.

3. Fresh weight of vine

In fresh cuttings the frequency of negative variants 
in VIj ranged from 27.50 per cent m  1000 r to 39.00 per cent 
m  500 r. In rooted cuttings it ranged from 51.80 per cent 
m  2000 r to 60.50 per cent m  500 r. In rooted tubers the 
range was from 40.50 per cent m  500 r to -i7.50 per cent m  
2000 r. In the frequency of negative variants for fresh 
cuttings ranged from 31.50 per cent m  500 r to 39.00 per cent

2 !3



Table 53. Frequency distribution of branch number variants in generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negative
variants Controlgroup Positivevariants Negative

variants Controlgroup Positivevariants Ne gative variants Controlgroup Positivevariants
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 P8.50 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 1 3 .0 0 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 64.50 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 1 5 .0 0
1000 r 26.00 61.00 13.00 24.00 63.00 1 5 . 0 0 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 Rootedcuttings cuttings tubers

Treatments 0.022 0 .011 0.013
Varieties 0.036 0 .0 0 3 0.014
Exposures 0.007 0.029 0.004
Interaction 0.027 0.005 0.017

Ct
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an 2000 r. In rooted cuttangs it ranged from 34.30 per cent 
an 500 r to 52.70 per cent in 2500 r. In rooted tubers the 
range was from 37.50 per cont an 500 r to 56.00 per cent an 
2500 r. In V3 the frequency of negatave varaants for fresh 
cuttangs ranged from 27.00 per cent an 2000 r to 34,00 per
cent an 2500 r* In rooted cuttangs at ranged from 42.60 per
cent an 2000 r to 57.60 per cent an 1000 r. In rooted tubers 
at ranged from 31.50 per cent an 500 r to 50.00 per cent an 
2500 r.

The frequency of posatave varaants an for fresh 
cuttangs ranged from 28.50 per cent an 1500 r to 42.50 per
cent an 1000 r. In rooted cuttangs at ranged from 12.70 per
cent an 2500 r to 22.30 per cent an 1000 r. In rooted tubers 
the range was from 14.50 per cont an 2000 a to 19.50 per cent 
an 500 r. In for fresh cuttangs the frequency of posatave 
varaants ranged from 25,50 per cent an 1000 r to 29.50 per 
cent an 500 r. In rooted cuttangs at ranged from 11.00 per 
cent an 2500 r to 23.80 per cent an 500 r. In rooted tubers 
the range was from 22.00 per cent an 2500 r to 27.00 per cent 
an 1000 r. The frequency of posatave varaants an for 
fresh cuttangs ranged from 20,00 per cent an 2500 r to 24.00 
per cent an 1500 r. In rooted cuttangs at ranged from 14.00 
per cent an 2500 r to 25.00 per cent an 500 r. In rooted 
tubers the range was from 11.50 per cent an 2500 r to



Table 54. Frequency distribution of fresh weight variants in vM3 generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negativevariants Controlgroup Positivevariants Negativevariants ControlgrouD Positivevariants Negativevariants Controlgroup Positivevariants

V1 500 r 39.00 22.00 39 00 60.50 21 .80 17.70 40.50 40.00 19.501000 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 14.502500 r 33.00 29.00 38.00 53.60 33.90 12.70 43.00 41 .00 16.00

V2 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 20.501000 r 32.50 45.00 22.50 57.60 23.70 20.70 38.50 41 .00 20.501500 r 30.50 45.50 24 00 43 50 36.20 20.30 41.00 37.00 22.002000 r 27.00 51.00 22 00 42.60 34.20 23.20 38.50 45.00 16.502500 r 34.00 46 00 20.00 56.00 30.00 14.00 50.00 38.50 11.50

F value
Fresh Roared Rootedcuttings 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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4. Number of tubers per vine

The frequency of negative varaants an for fresh 
cuttangs ranged from 8.50 per cent in 2000 r to 18.00 per cent 
an 500 r. In rooted cuttangs the range was from l^.OO per 
cent an 2000 r to 23.00 per cent an 500 r. In rooted tubers 
the range was from 15.00 per cent an 1500 r to 25,00 per cent 
an 1000 r. The frequency of negatave variants in for 
fresh cuttangs ranged from 12.00 per cent an 2500 r to 18.50 
per cent an 500 r. In rooted cuttangs at ranged from 17,50 
per cent (1500 and 2000 r) to 25.00 per cent; (500 r). In 
rooted tubers the range was from 10.00 to 15.50 per cent xn 
2500 and 500 r respectxvely. The frequency of negatave 
varaants in for fresh cuttangs ranged from 9.00 per cent: 
(1500 and 2500 r) to 13.00 per cent (1000 r). In rooted 
cuttangs at ranged from 10.00 per cent in 2500 r to 17.00 
per cent an 1000 r. In rooted tubers the negatave varaants 
ranged from 12.00 per cent an 2500 r to 26.00 per cenr in 
500 r.

In the case of fresh cuttangs the frequency of posx- 
tive variants in ranged from 5.00 per cent an 1000 r to
31.00 per cent an 2000 r. In rooted cuttangs the range was 
from 6.50 per cent in 500 r to 31.00 per cent in 2000 r. In

29.50 per cent an 500 r.
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13.50 per cent m  500 r to 26.50 per cent m  2000 r.

The frequency of positive variants in V  ̂£or fresh 
cuttings ranged from 16.00 per cent m  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 m  2000 r. The 
frequency of positive variants m  rooted tubers ranged from
6.50 to 15.50 per cent in 500 r and 2000 r respectively.
The frequency of positive variants m  for fresh cuttings 
ranged from 4.50 per cent m  500 r to 28.50 per cent m  
2500 r. In rooted cuttings it ranged from 6.00 per cent m  
500 r to 18.50 per cent m  2000 r. In rooted tubers the 
range was from 13.00 per cent m  1000 r to 25.00 per cent m  
2500 r.

5. height of tuber

The freguency of negative variants m  V. for fresh1
cuttings ranged from 12.00 per cent m  2500 r to 23.00 per 
cent m  500 r. In rooted cuttings it ranged from 21.00 per 
cent m  2500 r to 32.50 per cent m  500 r. In rooted tubers 
the range was from 12.00 to 20.00 per cent m  2000 and 500 r 
respectively. In the frequency of negative variants for 
fresh cuttings ranged from 9.00 per cent m  2500 r to 15.00 
per cent m  1000 r. In rooted cuttings it ranged from 26.00 
per cent m  2500 r to 33.00 per cent m  500 r. In rooted

rooted tubers the frequency of positive variants ranged from



Tanle 55. Frecruency distribution of tuber number variants m  vM, generation (per cent)

Varieties Treatments Fresh cuttmos Footed cuttings Rooted tubers
Negative Control Positive Negative Control Positive Neaotive Control Positive
v a n  ants group variants variants group vQriants variants aroup variants

V1
500 r 18.00 76.00 6.00 23.00 70.50 6.50 21.50 6d . 00 13.50

1 0 0 0 r 12.50 82.50 5.00 20.50 67.50 1 2 . 0 0 25.00 59.00 16.00
1500 r 10.50 68.50 2 1 . 0 0 16.00 61.00 23.00 15.00 65.00 2 0 . 0 0

2 000 r 8.50 60.50 31.00 14.00 55.00 31.00 18.00 55.50 26.50
2500 r 9.50 60.50 30.00 17.50 65.00 17.50 16.00 60.00 24.00

V 2 500 r 18.50 65.50 16.00 25.00 56.50 18.50 15.50 78.00 6.50
1 0 0 0 r 15.00 64.50 20.50 2 1 . 0 0 57.50 21.50 13.00 77.00 1 0 . 0 0
1500 r 17.50 56.00 26.50 17.50 54.00 26.50 13.00 75.00 1 2 . 0 0
2 00 0 r 13.00 57.00 30.00 17.50 47.50 35.00 14.00 70.50 15.50
2500 r 1 2 . 0 0 58.00 30.00 19.00 50.00 31.00 1 0 . 0 0 76.00 1 2 . 0 0

V3 500 r 10.50 85.00 4.50 16.00 78.00 6.00 26.00 60.00 14.00
ro

1 0 0 0 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 1 2 00 19.00 60.00 2 1 . 0 0
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 1 0 . 0 0 72.00 18.00 1 2 . 0 0 63.00 25.00

F value
^resh Rooted Rooted
cuttings cuttings tubers

Treatments 0.044 0.032 0.032
Varieties 0 . 0 0 2 0.018 0 . 0 0 2

Exposures 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 m  500 r. In the frequency of negative variants 
for fresh cuttings ranged from 15.00 per cent m  2500 r to
26.00 per cent m  500 r. In rooted cuttings it ranged from
12.50 per cenr. m  1500 r to 33.00 per cent m  500 r. In 
rooted tubers it ranged from 15.50 per cent xn 500 r x.o 21.50 
per cent m  1 0 0 0 r.

The frequency of positive variants m  for fresh 
cuttings ranged from 11.00 per cent m  500 r to 33.00 per cent 
m  2500 r. In rooted cuttings it ranged from 15.00 to 30.00 
per cent in 500 and 2500 r respectively. In rooted tubers 
the range was from 16.00 per cent xn 500 r to 37.50 per cent 
m  2000 and 2500 r. In the frequency of positive variants 
for fresh cuttings ranged from 10.00 to 22.50 per cent m  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 m  500 r 
to 32.50 per cent m  2500 r. The frequency of positive 
variants m  for fresh cuttings ranged from 12 .-50 per cent 
an 500 r to 28.00 per cent an 2500 r. In rooted cuttings 
the frequency ranged from 14.00 per cent m  500 r to 25.00 
per cent m  2000 r. In rooted tubers the frequency of posi
tive variants ranged from 13.00 per cent in 500 r to 20.00 
per cent m  2500 r.



Table 56. Frequency distribution of tuber vei ht variants ip vM^ generation (per cent)

Varieties Treatments
Fresh cutt_.ngs iooted cuttings Tooted tubers

Negative
variants

Control
group

Positive
variants

Negative
variants

Control
group

Positive
variants

Negative
variants

Control
group

Positive
variants

V1 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 5°. 00 25.50
1500 r 17.00 61.50 21.50 28.00 48.00 24.00 15.00 62.50 22.50
2000 r 13.00 57.50 29.50 23.00 50.00 27.00 12.00 50.50 37. 50
2d00 r 12.00 55.00 33.00 21.00 49.00 30.00 13.50 49.00 37.50

V2 500 r 11.00 79.00 10.00 33.00 38.00 29.00 24.00 61.00 15.00
1000 r 15.00 74.00 11.00 29.00 36 00 35.00 22.00 59.00 19.00
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 3 3.00 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 j\;
1000 r 23.00 61.00 16.00 23. sO 58.50 18.00 21.50 64.00 14. 50 i-E
1^00 r 21.00 60.00 19.00 12. ̂ 0 64.50 23.00 IS.50 65.00 16.50 CT
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 Tooted
cuttings cuttings tubers

Treatments 0.028 0.019 0.026
Varieties 0.021 0.024 0.052
exposures 0.077 0.048 O.OdI
Interaction 0.005 0.004 0.007
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The frequency of negative variants m  for fresh 
cuttings ranged from 8.50 per cent m  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 m  2000 r to 29.50 per cent in 
500 r. In V  ̂the frequency of negative variants for fresh 
cuttings ranged from 11.30 per cent in 2500 r to 24.80 per 
cent m  500 r. In rooted cuttings it ranged from 12.55 per 
cent m  2500 r to 26.80 per cent in 1500 r. In rooted tubers 
the range was from 15.70 to 19.50 per cent m  1000 and 500 r 
respectively. The frequency of negative variants in for 
fresh cuttings ranged from 16.60 per cent in 2000 r to 28.00 
per cent m  500 r. In rooted cuttings the range was from
6.50 per cent m  2000 r to 24.90 per cent m  500 r. In rooted 
tubers it ranged from 25.85 per cent m  2500 r to 32.00 per 
cent m  1500 r.

The frequency of positive variants in for fresh 
cuttings ranged from 44.65 per cent m  500 r to 62.90 per cent 
m  2500 r. In 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. V2 fche frequency of positive variants for fresh 
cuttings ranged from 27.90 per cent in 500 r to 50.40 per cent

6. Length of tuber



Table 57. Frequency distribution of tuber lencth variants in vM^ generation (per cent)

V=j:ieti3s
Fresh cuttings

itments
Rooted cuttings Rooted tubers

Negative
variants

Control
group

Positive
variants

Negative
variants

Control
group

Positive
variants

Neaative
variants

Control
grouD

Positive
variants

V,

v„

v.,

500 r 
1000 r 
1500 r 
2000 r 
2500 r

500 r 
1000 r 
1500 r 
2000 r 
2500 r

500 r 
1000 r 
1d00 r 
2000 r 
2500 r

23.30 
19.25 
15.70 
10.90
8.50

24.80
19.10
18.55
11.35
11.30

28.00
19.60
21.85
16.60
17.85

32.05
31.65
39.25 
35.90 
28.60

47.30 
42.40 
45.50
58.25 
39.80

30.70
37.30 
33.75 
35.15
32.30

44.65
49.10 
45.05 
53.20
62.90

27.90 
38.50
35.85
50.40
48.90

41.30
43.10
44.40 
48.25
49.85

16.20
24.35
18.65
13.70
9.50

16.75
15.00 
26.80
13.00 
12.55

24.90
15.00 
19.15
6.50 
7.75

38.60 
49.35
52.60 
36.30 
43.90

50.95 
59.65
42.25 
55.20 
52.55

32.25 
41.00
40.95
43.60 
41.75

45.20
26.30 
28.75
50.00 
46.60

32.30 
25.35 
30.95 
31.80
34.90

42.85
44.00
39.90
49.90 
50.50

29.50
27.30 
27.40 
21.00
22.50

19.50 
15.70 
19.35 
16.10
18.30

26.80
28.50 
32.00 
29. 40 
25.85

53.80
52.55
55.55
55.50
51.25

49.25
42.20
42.25 
44.10 
45.60

41.20
27.50 
33.00 
36.90 
41.15

16.70 
20.15 
17.05 
23.50
26.25

31.25
42.10 
38.40 
39.80
36.10

32.00
45.00
35.00
33.70
33.00

F value
Fresh
cuttinos

Rooted
cuttings

Rooted
tubers

Treatments 0.028 0.035 0.027
Varieties 0.039 0.067 0.132
Exposures 0.071 0.064 0.020
Interaction 0.004 0.012 0.005
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m  2000 r. In rooted cuttings it ranged from 25.35 per cent 
in 1000 r to 34*90 per cent m  2500 r. In rooted tubers the 
range was from 31.25 to 42.10 per cent in 500 and 1000 r res
pectively. in Vg the frequency of positive variants for 
fresh cuttings ranged from 41.30 per cent in 500 r to 49.85 
per cent m  2500 r. In rooted cuttings it ranged from 39.90 
per cent m  1500 r to 50.50 per cent in 2500 r. In rooted 
tubers the range was from 32.00 per cent m  500 r to 45.00 
per cent m  1000 r.

7. Girth of tuber

The frequency of negative variants m  for fresh 
cuttings ranged from 17.00 per cent in 2500 r to 22.00 per 
cent in 500 r. In rooted cuttings it ranged from 31,00 per 
cent m  2500 r to 48.00 per cent m  500 r. In rooted tubers 
the range was from 39.00 per cent m  2500 r to 41.50 per cent 
m  1500 r. The frequency of negative variants in V2 for 
fresh cuttings ranged from 28.00 to 34.00 per cent m  2500 
and 500 r respectively. In rooted cuttings it ranged from
24.50 per cent m  2000 r to 39.00 per cent m  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 m  
2500 r to 27.50 per cent m  500 and 1000 r. In rooted cutt
ings it ranged from 20.50 per cent m  1500 r to 27.00 per cent



The frequency of positive variants m  V1 for fresh
cuttings ranged from 39.00 per cent m  500 r to 44.50 par cent
m  1500 r. In rooted cuttings the range was from 27.00 per 
cent m  500 r to 32.50 per cent m  1500 r. In tooted tubers 
it rarged from 17.00 to 22.00 per cent m  500 and 2500 r 
respectively. The frequency of positive variants m  ^or 
fresh cuttings ranged from 29.00 per cent m  500 r to 35.00 
per cent m  2500 r. In rooted cuttings it ranged from 17.00
per cenu (500 r) co 24.00 per cent (2000 and 2500 r). In
rooted tubers the range was from 28.00 to 34.00 per cent in 
500 and 2500 r respectively. In the frequency of posi
tive variants for fresh cuttings ranged from 33.50 per cent 
m  500 r to 39.00 per cent m  2000 r. In rooted cuttings it
ranged from 24.00 per cent m  500 r to 34.00 per cent xn
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 for fresh 
cuttings ranged from 15.90 per cent in 2000 r to 42.25 per 
cent m  500 r. In rooted cuttings it ranged from 30.00 per 
cent (500, 1500 and 2500 r) to 33.50 per cenc m  2000 r. In

in ±000 r. In rooted tubers the range was from 18.00 per cent
m  2500 r to 32.50 per cent m  500 r.



Table 58 Frequency distribution of tuber airth variants in vll̂  generation (p^r cen^)

Varieties Treatments Fresh cuttmcs Rooted cuttings Dootec tubers
Negative
variants

Control
group

Positive
variants

Negative
variants

Control
croup

Positive
variants

Negative
v&nants

Control
crouD

Positive
variants

vi 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 d0 31.00 39 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 30 40.00 40 00 20.00
2500 r 17.00 42.00 41.00 31.00 33.50 30.50 39.00 39.00 22.00

V2 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 26 00 37,00 35.00 29 50 46 ^0 24.00 29.00 37.00 34.00

'3 500 - 27 50 39.00 33.50 26.00 50.00 24 00 32.50 40.00 27.50
1000 r 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
Varieties 0 071 0.067 0.127
Exposures 0.006 0 031 0.013
interaction 0.000 0.001 0.003
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rooted tubers the range was from 19,00 per cent in 1000 r to
22,50 per cent m  1500 r. The frequency of negative variants 
in for fresh cuttings ranged from 7,25 per cent m  2500 r 
to 20.40 per cent in 500 r. In rooted cuttings it ranged 
from 27.00 per cent in 2500 r to 35.50 per cent in 1000 r.
In rooted tubers the range was from 17.00 per cent in 500 r 
to 24.50 per cent m  2000 r. In the frequency of nega
tive variants 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 m  2500 r to 38,00 per cent
in 2000 r. In rooted tubers che range was from 15,00 per cent
(1000, 1500 and 2500 r) to 19,00 per cent (500 r).

The frequency of positive variants in for fresh
cuttings ranged from 20.25 per cent m  500 r to 35.90 per cent
m  2000 r. In rooted cuttings the range was from 25.00 per 
cent m  500 r to 32.50 per cent m  2000 r. In rooted tubers 
it ranged from 35.50 per cent m  500 r to 44.00 per cent m  
2500 r. In the frequency of positive variants for fresh 
cuttings ranged from 12.10 per cent in 500 r to 45.00 per cent 
m  2500 r. In rooted cuttings it ranged from 25.00 to 30.50 
per cent m  500 and 2000 r respectively. In rooted tubers 
the range was from 50.50 per cent in 2000 r to 55,00 per cent 
in 2500 r. In the frequency of positive variants for 
fresh cuttings ranged from 15.10 per cent in 500 r to 31.35 
per cent m  1500 r. In rooted cuttings it ranged from



Table 59. Frequency distribution of tuber volume variants in vM^ generation (per cent)

Varieties Treatments Fresh cuttings Rooted cuttings Rooted tubers
Negativevariants Controlgroup Positivevariants Negativevariants Controlgroup Positivevariants Negativevariants Controlgroup Positivevariants

V1 500 r 42.25 37.50 20.25 30.00 45.00 25.00 22.25 4?.25 35.50
1000 r 20.75 47.50 31.75 32.00 40.50 27.50 1 9 .0 0 42.75 33.25
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 54.90 36.20 28.50 o o 30.50 24.50 25.00 50.00
2500 r 7.25 47.75 45.00 27.00 43.00 30.00 20.00 25.00 55.00

V3 500 r 16.35 68.55 15.10 34.00 42.00 24.00 19.00 35.00 46.00
1000 r 13.85 62.45 23.70 33.00 49.50 17.50 15.00 38.00 47.00
1500 r 12.25 56.40 31.35 32.50 41.50 26.00 1 5 . 0 0 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 2 7 .0 0 15.00 33.00 47.00

F value
Fresh Rooted Rootedcuttings cuttings tubers

Treatments 0.045 0.004 0.011
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.BO per cent m  1000 r to 27.00 per cent xn 2500 r. In 
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 m  for fresh 
cuttings ranged from 6.00 per cent in 2500 r to 12.50 per cent 
m  500 and 1000 r. In rooted cuttings it ranged from 6.00 
per cent m  2500 r to 16.00 per cent m  500 r. In rooted 
tubers the frequency of negative variants ranged from 4.00 
per cent m  1000 r to 16.00 per cent m  500 r. The frequency 
of negative variants m  V  ̂for fresh cuttings ranged from
5.00 per cent m  2500 r to 15.00 per cent m  500 r. In 
rooted cuttings it ranged from 4.00 to 11.00 per cent m  
2500 and 500 r respectively. In rooted tubers the range was 
from 15.00 per cent xn 2500 r to 31.50 per cent m  500 r.
In the frequency of negative variants for fresh cuttings 
ranged from 8.00 per cent in 2500 r to 18.00 per cent m  
500 r. In rooted cuttings it ranged from 11,00 per cent in 
2500 r to 25.00 per cant in 500 r. The frequency of negative 
variants m  rooted tubers ranged from 11.00 per cent in 
2500 r to 22.00 per cent xn 500 r.

The frequency of positive variants in for fresh 
cuttings ranged from 6.50 per cent in 500 r to 20.00 per cent



Table 60. Frequency distribution of tuber yield variants in vM^ generation (per cent)

Varieties Fresh cuttings Rooted cuttings Rooted tubersireaxmenxs Negativevariants Controlgroup Positive
variants Negativevariants Controlgroup Positivevariants Negativevariants Controlgroup Positivevariants

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
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.p0 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 1 5 .0 0 20.00 55.00 25.00 I
2500 r 5.00 75.00 20.00 4.00 78.50 17.50 15.00 62.00 23.00 'i
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

cn

F value
Fresh Rooted Rootedcuttings cuttings tubers

Treatments 
Varieties 
Exposures 
Interaction

0.030
0.053
0.079
0.000

0.040
0.158
0.055
0.003

0.019
0.016
0.057
0.000
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m  2500 r. In rooted cuttings the frequency of positive 
variants ranged from 6.00 per cent m  500 r to 12.50 per cent 
m  2500 r. In rooted tubers the range was from 12.50 per cent 
m  500 r to 26.00 per cent m  2500 r. In the frequency 
of positive variants for fresh cuttings ranged from 11.00 per 
cent in 500 r to 20.00 per cent m  2500 r. In rooted cuttings 
it ranged from 13.00 per cent m  500 r to 17.50 per cenc m  
2500 r. In rooted tubers it ranged from 19.00 per cent m  
500 r to 25.00 per cent m  2000 r. The frequency of posi
tive variants m  for fresh cuttings ranged from 3.50 per 
cent m  500 r to 13.50 per cent m  2500 r. In rooted cuttings 
it ranged from 4,00 to 13.50 per cent m  500 and 2500 r res
pectively. In rooted tubers tv>e range was from 14.00 per cent 
in 500 r to 26.00 per cent m  2500 r.

D, vM^ generation

The fourth vegetatively propagated generation was 
raised to rest further the performance of the selected 
entries from vr4̂  generation. The results emanated are pre
sented below.

1. Length of vine at harvest

The mean vine length as influenced by gamma rays is 
presenced m  Table 61. Statistical analysis of the data 
showed significant variation among treatments, varieties and
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exposures in all the three modes of treatment. Significant 
interaction was noticed m  fresh cuttings.

The mean length of vine m  control ranged from
189.00 cm m  rooted tubers to 214.00 cm in rooted cuttings.
In Vg the mean values m  control differed from 90.00 cm in 
fresh cuttings to 106,00 cm m  rooted tubers. The mean 
values m  Vg control ranged from 80.00 to 110.00 cm m  fresh 
cuttings and rooted cuttings respectively.

In fresh cuttings the mean values m  ranged from
160.00 cm m  2500 r to 222.50 cm m  500 r. In Vg it ranged
from 63.50 cm in 2500 r to 90.00 cm in control. In V_ the
range was from 62.00 to 80.00 cm in 2500 r and control res
pectively.

In rooted cuttings the vine length m  ranged from
157.50 cm m  2500 r to 214.00 cm m  control. In Vg the range
was from 62,50 (2500 r) co 95.00 cm (control). In Vg it 
ranged from 80,00 to 110.00 cm m  2500 r and control respec
tively.

In rooted tubers the mean values m  differed from
152.50 cm in 2500 r to 189.00 cm m  control. In Vg it ranged
from 75.00 to 106.00 cm in 2500 r and control respectively.
In Vg the range was from 67.50 cm m  2500 r x.o 90.00 cm in 
control.
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Table 61. Length of vine at harvest (cm)

Varieties

V-

Modes of treatmentTreatments Fresh
cuttings

Rooted
cuttings

Rooted
tubers

Control 210.00 214.00 189.00
500 r 222.50 190.00 185.00
1000 r 185.00 177.50 175.00
1500 r 175.00 168.00 171.50
2000 r 170.00 166.00 158.00
2500 r 160.00 157.50 152.50
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
Control 80.00 110.00 90.00
500 r 76.50 100.50 87.50
1000 r 74.00 90.50 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

Fresh
F value Rooted Rooted Fresh CD value 

Rooted

Treatments
Varieties
Exposures
Inter
action

94.890
754.150 * ».14.667

3.150*

* k56.095
•k-k435.408 

14.592* 
0.985

51.779**411.950k k10.529
0.370

17.566 
7.171
10.142
17.566

19.035 
7.771
10.990
19.035

Rootedcuttings cuttings tubers cuttings cuttings tubers

w Significant at 5% level
** Significant at 1% level
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In gamma ray exposed population the mean values m  
ranged from 152.50 cm m  2500 r of rooted tubers to

222.50 cm m  500 r of fresh cuttings. In it ranged from
62.50 cm m  2500 r of rooted cuttings to 100.00 cm m  500 r 
of rooted tubers. In the range was from 62.00 cm m  
2500 r of fresh cuttings to 100.50 cm m  500 r of rooted 
cuttings.

2. Number of branches per vine

The mean number of branches as influenced by gamma 
rays is depicted in Table 62. Statistical analysis of the 
data showed significant variation among treatments, varie
ties and exposures m  all the three modes of treatment.

The mean number of branches per vine in control 
ranged from 7.50 m  rooted cuttings to 8.70 in rooted tubers. 
In it ranged from 5.95 in fresh cuttings to 8.10 m  rooted 
tubers. In control the range was from 6.50 to 7.75 m  
rooted tubers and fresh cuttings respectively.

In fresh cuttings the mean number of branches m  
differed from 6.20 m  2500 r to 8.00 m  control. In V  ̂it 
ranged from 4.95 m  500 r to 5.95 m  control. In the 
range was from 5.85 to 7.75 m  2500 r and control respec
tively.



In rooted cuttings the mean values in ranged from
6.50 (2000 and 2500 r) to 7.50 (control). In Vg it ranged 
from 5.30 (2500 r) to 6.50 (control and 1000 r). The mean 
values in Vg ranged from 6.25 to 7.25 m  2000 r and control 
respectively.

In rooted tubers the mean branch number m  V^ differed 
from 7.15 m  2500 r to 8.70 m  control. In Vg the range was 
from 7.00 m  2500 r to 8.10 m  control. The mean values m  
Vg ranged from 5.60 (1000 and 2500 r) to 6.50 (control).

Among the treated population the mean values m  V̂  
showed the lowest value (6.20) m  2500 r of fresh cuttings 
and the highest value (8.40) m  500 r of rooted rubers. In 
Vg these values were 4.95 m  500 r of fresh cutnngs and
7.50 m  500 r of rooted tubers. In Vg it î as minimum (5.60) 
m  1000 and 2500 r of rooted tubers and maximum (7.20) in 
500 r of fresh cuttings and rooted cuttings.

3. Fresh weight of vine

The effect of gamma rays on mean fresh weight of vine 
m  three street potato varieties is presented in Table 63. 
Statistical analysis of the data showed significant varia
tion among treatments, varieties and exposures m  all the 
three modes of treatment.
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Table 62, Number of branches per vine

Varieties Treatments Freshcuttings Rootedcuttings Rootedtubers
V1 Control 8*00 7.50 8.70

500 r 7*60 7.00 8.40
1000 r 7.95 6.75 8.05
1500 r 7.40 6.65 7.80
2000 r 7.10 6.50 7.40
2500 r 6.20 6.50 7.15

V2 Control 5.95 6.50 8.10
500 r 4.95 5*75 7.50
1000 r 5.40 6.50 7,40
1500 r 5.35 6.00 7.30
2000 r b.10 5.65 7.40
2500 r 5.20 5.30 7.00

V3 Control 7.75 7.25 6.50
500 r 7.20 7.20 6.40
1000 r 6.55 6,55 5,60
1500 r 6.60 6.80 5*90
2000 r 6.00 6,25 6,00
2500 r 5.85 6.30 5.60

F value CP valueFresh Rooted Rooted Fresh’ ''1' Roots#’ ’ Rootecicuttings cuttings tubers cuttings cuttings tubers
Treatments 6.613 3,111 11.201* 1.217 0,967 0.841
Varieties 39,062* 12.944* 75.Sol* 0.497 0.395 0.343
E&posures 4.699* 4.141* 6.532* 0.702 0,558 0.485
Inter- 0.911 0.629 0.675 1.217 0.967 0,841action

** Significant at 1% level



The mean values for control ranged from 270,00 g 
xn rooted cuttxngs to 308,00 g in rooted tubers. In V2 con
trol the range was from 160.00 g in rooted cuttxngs to
168.00 g in fresh cuttxngs. In V3 the mean values in con
trol population dxffered from 128.00 to 138.00 g in fresh 
cuttxngs and rooted cuttxngs respectxvely.

In the case of fresh cuttings the mean values xn
ranged from 235.00 g xn 2500 r to 287.50 g xn control. In
V2 xt ranged from 122*50 to 168.00 g xn 2500 r and control 
respectxvely. The mean values in differed from 100.00 g 
xn 2500 r to 140.00 g in 500 r.

In rooted cuttxngs the mean fresh weight in dxffered 
from 210.00 g xn 2500 r to 270.00 g in control. In V2 the 
range was from 135.00 to 160.00 g xn 2500 r and control res
pectively. In xt ranged from 110.00 g in 2500 r to
138.00 g xn control.

In rooted tubers the mean values xn ranged from
230.00 g xn 2500 r to 308.00 g xn control. In V2 ^  ranged
from 125.00 to 165.00 g in 2500 r and control respectxvely.
In V3 the range was from 94.00 g xn 2500 r to 132.50 g in 
control.

In gamma ray exposed population the fresh wexght of 
showed the lowest value (210.00 g) in 2500 r of rooted
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Table 63, Freeh weight ©£ vine (g)

fpwo *i a Modes of treatmentvEricties x r^awuynuo Freshcuttings Rootedcuttings Rootedtubers
vi Control 207.50 270.00 308,00

500 r 260.00 260.00 300.00
1000 r 275.00 235.00 290,50
1500 r 250.00 240,00 272,50
2000 r 265.00 230.00 242,50
2500 r 235.00 210.00 230.00

V2 Control 168,00 160.00 165,00
500 r 162.50 150.00 145.50
1000 r 155,00 145.00 150.00
1500 r 145.00 155.00 140,00
2000 r 135.00 145.00 130,00
2500 r 122,50 135.00 125,00

V3 Control 128,00 138,00 132.50
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

P value CD valueFreshcuttings Rootedcuttings Rootedtubers Fresh Rooted cuttings cuttings Rootedtubers
Treatment© 18.784* 22.48(5* 64.17$* 44.135 34.312 27.466
Varieties 149.53$* 179.ist* 502.570* 18.018 14.008 11.213
Exposures 3,336* 3.785* 14,630* 25.481 19.810 15.857
interaction 0.358 0.502 1.272 44.135 34.312 27,466

* significant at B% level
** Significant at 1% level
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cuttings and the highest value (300.00 g) m  500 r of rooted 
tubers. In these values were 122.50 g m  2500 r of fresh 
cuttings and 162.50 g m  500 r of fresh cuttings respectively. 
In it was minimum (94.00 g) m  2500 r of rooted tubers 
and maximum (140.00 g) m  500 r of fresh cuttings.

4. Number of tubers per vine

The influence of gamma rays on mean number of tubers 
per vine m  three sweet potato varieties is depicted in 
Table 64. Statistical analysis of the data showed signifi
cant variation among treatments, varieties and exposures m  
all the three modes of treatment.

The mean tuber number m  control ranged from
1.80 (fresh cuttings) to 2.50 (rooted cuttings and rooted 
tubers). In V0 the mean values m  control ranged from 1.75<o<
m  rooted rubers to 2.05 m  fresh cuttings. In control 
it ranged from 1.90 m  fresh cuttings to 2.10 m  rooted 
cuttings.

In fresh cuttings the mean values in ranged from
1.80 (control) to 2.25 (2000 and 2500 r). In V2 it differed 
from 2.05 m  control to 3.00 m  2500 r. In trie range was 
from 1.90 to 2.80 m  control and 2500 r respectively.

In rooted cuttings the mean values m  \/̂ differed 
from 2.50 (control) to 3.10 (2000 and 2500 r). In the
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In the range was from 2.10 in control to 3.10 m  2000 r.

In rooted tubers the mean tuber number in ranged 
from 2.50 in control to 3.25 m  2500 r. In V2 it differed 
from 1,75 rn control to 2.75 in 2500 r. The mean values m  
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) m  500 r of fresh cuttings 
and the highest value (3.25) m  2500 r of rooted tubers. In
V2 these values were 2.05 m  1500 r of rooted cuttings and
3.00 m  2500 r of fresh cuttings respectively. In it was 
minimum (2.10) m  500 r of fresh cuttings and maximum (3.10) 
m  2000 r of rooted cuttings.

5. Weight of tuber

The mean weight of tuber as influenced by gamma rays
is presented m  Table 65. Statistical analysis of the data
showed significant difference among treatments, varieties 
and exposures m  fresh cuttings and rooted cuttings. In 
rooted tubers there was significant variation only among 
treatments and varieties.

The mean weight of tuber m  control ranged from
90.00 g m  rooted cuttings to 137.50 g m  rooted tubers. In 
V2 the mean values m  control differed from 112.50 g in

mean values ranged from 2.00 m  control to 2.40 in 2000 r.
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Table 64. Number of tubers per vine

Varieties Treatments Modes of treatment
Fresh
cuttings

Rooted
cuttings

Rooted
tubers

V1 Control 1.80 2.50 2.50
500 r 2.00 2.75 2.70
1000 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

V2 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 r 2.90 2.40 2.70
2500 r 3.00 2.20 2.75

V3 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
cuttings cuttings tubers cuttings cuttings tubers

Treatments 4.840* 3.058* it2.522 0.477 0.693 0.719
Varieties **11.463 15.949* 8.898 0.195 0.283 0.294
Exposures •kk10.542 3.098* **4.507 0.275 0.400 0.415
Inter 0.665 0.459 0.255 0.477 0.693 0.719
action

* Significant at 5% level
** Significant at 1% level
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Table 65. Weight of tuber (g)

. _ Modes of treatmentVarieties Treatments------- -

vi

V2

V3

Fresh Rooted Rooted
cuttings cuttings tubers

Control 135.00 90.00 137.50
500 r 147.50 100.00 145.00
1000 r 162.50 101.00 150.00
1500 r 166.00 110.00 154.50
2000 r 158.00 117.50 157.50
2500 r 150.00 112.50 155.00
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
Control 120.00 85.00 130.00
500 r 130.00 100.00 135.00

1000 r 132.50 97.50 139.00
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
cuttings

Rooted
cuttings

Rooted
tubers Freshcuttings Rooted

cuttings
Rooted
tubers

Treatments *2.787 ft*6.369 *3.049 24.813 20.433 25.608
Varieties **11.399 _ ** 33.273 20.540* 10.130 8.342 10.455
Exposures *3.677 **7.209 2.021 14.326 11.797 14.785
Inter 0.619 0.569 0.064 24.813 20.433 25.608
action

* Significant at 5% level
** Significant at 1% level
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6. Length of tuber

The effect of gamma rays on mean length of tuber m
three sweet potato varieties is depicted m  Table 66. Sta
tistical analysis of the data showed significant variation 
among treatments and varieties m  all the three modes of 
treatment. Rooted cuttings alone showed significant diffe
rence among the exposures*

The mean values m  control ranged from 19.00 cm 
in rooted tubers to 19.25 cm m  rooted cuttings. In V0 the 
mean values m  control population differed from 15.50 can 
(fresh cuttings and rooted cuttings) to 16.00 cm (rooted 
tubers). In control the range was from 14.00 cm in rooted 
tubers to 16.00 m  fresh cuttings.

In fresh cuttings the mean tuber length m  ranged
from 19.05 cm m  control to 20.35 cm m  2500 r. In 
ranged from 15.50 cm in control to 17.65 cm in 2500 r. The
mean values m  differed from 16.00 cm m  control to
18.55 cm in 2500 r.

In rooted cuttings the mean values m  ranged from 
19.25 cm m  control to 20.75 cm m  2500 r. In V2 the range

(1000 r of rooted cuttings) to 150.00 g (2000 and 2500 r of
rooted tubers).



was from 15*50 cm in control to 18.00 cm in 1500 r. In V3 
it ranged from 15*20 cm m  control to 16.60 cm m  2500 r.

In rooted tubers the mean values in differed from
19.00 cm in control to 21.50 cm in 1500 r. In V2 it ranged 
from 16.00 cm m  control to 17.15 cm m  2000 r. The mean 
values m  V3 differed from 14.00 cm (control) to 15.50 cm 
(1500, 2000 and 2500 r).

Among the treated population the mean tuber length 
in showed the lowest value of 19.50 cm (500 r of fresh 
cuttings, 500 r of rooted tubers, 500 and 1000 r of rooted 
cuttings) and the highest value of 21.50 cm (1500 r of rooted 
tubers). In V"2 these values were 15.75 cm in 1000 r of 
rooted tubers and 18.00 cm m  1500 r of rooted cuttings res
pectively. In V3 it was minimum (14.75 cm) m  500 and 
1000 r of rooted tubers and maximum (18.55 cm) m  2500 r of 
fresh cuttings.

7. Girth of tuber

The mean girth of tuber as influenced by gamma rays 
is presented m  Table 67* Statistical analysis of the data 
showed significant variation among treatments, varieties and 
exposures m  rooted cuttings. But fresh cuttings showed 
significant difference only among the varieties.



Table 66. Length of tuber (cm)

rpt*A —> 4*iD£&n4* c? Modes of treatmentV 8T16tlcS x re armenus Fresh
cuttings

Rooted
cuttings

Rooted
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 r 20.75 20.00 21.50
2000 r 20.10 20.25 21.00
2500 r 20.35 20.75 21.00

v2 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

V3 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
Freshcuttings

Rooted
cuttings

Rootedtubers Freshcuttings Rootedcuttings
Rooted
tubers

Treatments 2.886* 9.914 **6.293 2.908 1.726 2.868
Varieties **18.536 **72.288 49.022* 1.187 0.705 1.171
Exposures 1.581 4.170* 1.496 1.679 0.996 1.656
Interaction

0.408 0.312 0.145 2.908 1.726 2.868

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



The mean tuber garth in control ranged from 15.00 cm 
in rooted tubers to 15.50 an an fresh cuttings. In V2 the 
mean values in control differed from 13.50 am m  rooted 
cuttangs and rooted tubers to 14.65 cm m  fresh cuttings.
In it differed from 12.85 cm (fresh cuttings) to 13.00 cm 
(rooted cuttings and rooted tubers).

In fresh cuttings the mean values m  differed from
15.50 cm an control to 16.70 cm m  2000 r. In V9 it ranged 
from 14.65 cm in control to 16.00 cm in 2500 r. In the 
range was from 12.85 to 14.75 cm an control and 2500 r res
pectively.

In rooted cuttings the mean tuber girth m  differed 
from 15.10 cm in control to 16.40 cm xn 1500 r. In it 
ranged from 13.50 cm (control) to 15.00 cm (1000 and 2500 r). 
The mean values in differed from 13.00 cm in control to
15.00 cm in 2000 r.

In rooted tubers the mean values m  ranged from
15.00 cm m  control to 15.75 cm m  2000 r. In V2 it ranged 
from 13.50 to 14.30 cm in control and 2500 r respectively.
In V3 the range was from 13.00 cm m  control to 15.10 cm in 
2500 r.

In gamma ray exposed population the mean values in 
V1 showed the lowest value (15.25 an) in 2500 r of rooted

2 ' Z
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Table 67. Girth of tuber (cm)

Varieties Treatments Modes of treatment
Freshcuttangs

Rooted
cuttangs

Rooted
tubers

V,

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 r 16.70 16.05 15.75
2500 r 16.00 15.90 15.25
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
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 14.60 14.30
2000 r 14.40 15.00 14.75
2500 r 14.75 14.50 15.10

F value CD value
Fresh Rooted Rooted Fresh Rooted Rooted
cuttings cuttings tubers cuttings cuttings tubers

Treatments 2.268 3.020* 2.521 2.158 1.574 1.550** ** •k*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
action

* Significant at 5% level
** Significant at 1% level
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tubers and the highest value (16.70 cm) m  2000 r of fresh 
cuttings. In V2 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 V3 it was minimum (13.55 cm) in 500 r of 
fresh cuttings and maximum (15.10 cm) m  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 m  Table 68. 
Statistical analysis of the data showed significant varia
tion among treatments, varieties and exposures m  all the 
three modes of treatment.

The mean volume of tuber m  V^ control ranged from
3 385.00 cm in rooted cuttings to 130.00 cm m  rooted tubers.

In V2 the mean values in control population ranged from
100.00 cm3 m  rooted tubers to 127.50 cm3 in fresh cuttings. 
In V3 the range was from 82.50 cm3 m  rooted cuttings to

3125.00 cm m  rooted tubers.

In fresh cuttings the mean tuber volume in ranged
3 3from 125.00 cm in control to 158.00 cm in 1500 r. In V2

3 3it differed from 127.50 cm in control to 157.50 cm in
32500 r. The mean values in V3 ranged from 112.50 cm in 

control to 133.00 cm3 in 2000 r.
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In rooted cuttings the mean values in ranged from
3 385.00 cm in control to 108.00 cm in 2000 r. In V2 it

3 3differed from 105.00 cm in 500 r to 140.00 cm in 2500 r.
3In the range was from 82.50 to 103.00 an in control 

and 2000 r respectively.

In rooted tubers the mean values in ranged from
-j130.00 cm in control to 150.00 cm m  2000 r. In V~ thez3 3mean values differed from 100.00 cm m  control to 116.00 cm

3in 2000 r while in it ranged from 125.00 cm in control
3to 143.00 cm m  2500 r.

Among the treated population the mean tuber volume
* 3m  showed the lowest value (93.00 cm ) in 1000 r of

3rooted cuttings and the highest value (158.00 cm ) m  1500 r
3of fresh cuttings. In V2 these values were 105.00 cm 

(500 r of rooted cuttings and 500 r of rooted tubers) and
3157.50 cm (2500 r of fresh cuttings) respectively. In

3it was minimum (90.00 cm ) in 500 r of rooted cuttings and
3maximum (143.00 cm ) in 2500 r of rooted tubers.

9. Tuber yield per vine

The effect of gamma rays on mean tuber yield per vine 
m  three sweet potato varieties is depicted in Table 69, 
Statistical analysis of the data showed significant varia
tion among treatments, varieties and exposures in rooted
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Table 68* Volume of tuber (an3)
Varieties 'Pt-̂ îrnnnt-R Modes of treatmentFreshcuttings Rootedcuttings Rootedtubers

V1 Control 125*00 85*00 130,00
500 r 136,00 96*00 138,00
1000 r 150.00 93.00 145.00
1500 r 158.00 102.50 145.00
2000 r 151*00 108*00 150,00
2500 r 145.00 107*50 147,50

V2 Control 127.50 106.00 100,00
500 r 134.00 105.00 105.00

looo r 141.50 122.50 108.00
1500 r 150.00 123.00 114.00
2000 r 152.00 135.00 116.00
2500 r 157.50 140,00 115,00

V3 control 112.50 82.50 125.00
500 r 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 r 130.00 99.00 143.00

F value CD valueFreshcuttings Rootedcuttings Rootedtubers Fresh Rooted cuttings cuttings Rootedtubers
Treatments 3.47S* 9.03$* 5,4ll* 21.917 15.957 20.038
Varieties 14.222 46,919* 37.70$* 8.947 6.514 8.201
Exposures 5.282* 10.155* 2,982* 12.654 9,213 11.598
Interaction 0.422 0.904 0,181 21,917 15.957 20.088

* Significant at 5% level
** significant 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 control ranged from 226.00 g 
m  rooted cuttings to 345.00 g m  rooted tubers. In Vg the 
mean values in control ranged from 196.50 g m  rooted tubers 
to 231.00 g in fresh cuttings. In Vg control it ranged from
178.00 g in rooted cuttings to 328.00 g m  fresh cuttings.

In fresh cuttings the mean values m  differed from
243.00 g in control to 356.00 g m  2000 r. In Vg it ranged
from 231.00 g m  control to 375.00 g m  2500 r. The mean
values m  Vg ranged from 206.00 g m  500 r to 381.00 g in 
2000 r.

In rooted cuttings the mean tuber yield in ranged
from 226,00 g m  control to 356.50 g m  2000 r while in Vg
it differed from 226.00 g to 342*00 g m  control and 2000 r 
respectively. In Vg it ranged from 178,00 g m  control to
344.00 g in 2000 r.

In rooted tubers the mean values m  V^ ranged from
345.00 g m  control to 503.50 g m  2500 r. In Vg it differed 
from 196.50 g m  control to 344.00 g in 2500 r. In Vg the 
range was from 260.00 g m  control to 392,00 g in 2000 r.



Table 69. Tuber yield per vine (g)

Varieties Modes of treatmentX JL c: CL 1 Its i I U 23 Fresh
cuttings

Rooted
cuttings

Rooted
tubers

Control 243.00 226.00 345.00
500 r 295.50 271.00 393.50

1000 r 340.50 275.00 400.00
1500 r 248.50 303.50 435.00
2000 r 356.00 356.50 496.00
2500 r 337.50 348.00 503.50
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
Control 328.00 178.00 260.00
500 r 206.00 269.50 299.00

1000 r 315.50 252.00 317.50
1500 r 337.50 314.00 320.00
2000 r 381.00 344.00 392.00
2500 r 374.00 320.50 390.00

V.

F value CD valueFresh Rooted Rooted Fresh Rooted Footed
cuttings cuttings tubers cuttings cuttings tubers

Treatments 2.081 2.981* *3.172 114.658 87.052 136.468
Varieties 0.705 0.515 **15.113 46.809 35.539 55.713
Exposures **4.897 9.421 **4.536 66.198 50.260 78.790
Inter 0.948 0.254 0.101 114.658 87.052 136.468
action

* Significant at 5% level
** Significant at 1% level
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In gamma ray e^posec population the mean tuber yx >lcl 
in showed the lowest vdue (271.00 g) in 500 r of rooted 
cuttings and the higiest value (503.50 q) in 2500 r of 
rooted tuners. In V2 these values were 234.50 q In 500 r 
of fresh cuttings c.nd 375.00 g in 2500 r of fresh cuttings 
respectively. In xt was minimum (206.00 g) in SCO r 
fresh cuttings and maximum (30'hOO g) xn 203J r of rooted 
tubers.



Plate 1. a chlorophyll deficient chimera m  vM
Xgeneration
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Plate 2. Variety S5 (Vg) - Control plant

Plate 3. Variety (Vg) - Broad leaved mutant





Plate 4. H-42 (V̂  2) - Control plant

Plate 5t Chlorophyll deficient chimera in H-42 (v12)
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Plate 6. Chlonna type chimera in H-42

Plane 7. An abnormal plant development m  H-42 (V^)
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Plate 8. Sg Tuber yield variant - vM^ generation

Flare 9. Leaf shape v a n a m  - vM^ generation





Plate 10. Leaf size variants induced in vM^ generation 
(Fresh cuttings)

Plate 11. Leaf size variants induced m  vM^ generation 
(Rooted cutnngs)
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Plate 12, Beat size variant m  Bhadr akalichuvala (V^) - 
Rooted cuttings m  vM^ generation

Pi are 13. Tuner yield variant: m  Bhadr akalichuval a 
(V̂ ) - Rooted cuttings m  vM^ generacion
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Plate 14. Tuber colour variant in Kanhangad local 
(V2) - Rooted cutrings

Plate 15. Tuber size variant, m  Kanhangad local ) - 
Rooted cuttings
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DISCUSSION



DISCUSSION

Parr I - Radiosensitive.ty analysis

The study of radiosensitivity of species or strains 
would be more desirable so that the optimum exposure or 
mutagen can be used in each variety. According to Cporrow 
(1961) the nuclear and chromosomal variables are the main 
factors influencing the sensitivity to radiation.

Information regarding the radiosensitivity of si'eet 
potato varieties to gamma rays is very limited. The study 
was undertaken to compare the response of fifteen varieties 
of sweet potato to gamma rays. These sweet potato varieties 
exhibited marked differences m  sensitivity as expressed by 
differences m  days taken to start sprouting, days taken to 
complete sprouting, sprouting percentage, length of vine, 
branch number, tuber number and tuber weight per vine in the 
vM^ generation. Thus the magnitude of differences in sensi
tivity between varieties depend on the criteria adopted to 
measure the radiation effects.

The results obtained from the present study are dis
cussed in the following sections„

The vines treated with different exposures of gamma 
rays took more time to start sprouting than the control. The 
delay in sprout initiation may be due to the influence
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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 m  other words gamma ray exposure 
delayed sprouting m  most of the varieties. Similar results 
were reported by Wills (1965) on potato.

The sprouting percentage varied depending on the 
varieties m  the present study. In most of the varieties 
there was no sprouting an 6, 8 and 10 kR. So also there was 
significant difference in sprouting m  2 kR exposure. The
decrease an sprouting may be mainly attributed to chromosomal
aberrations and the related physiological disorders. Similar 
reduction in sprouting percentage was reported by Izotova 
(1974) m  potato and also bv Budin et al. (1971) in potato. 
Jasina and Kirsanova (1966 b) reported that lower doses of 
gamma rays stimulated germination.

The percentage lethality was more m  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 inactivation of auxin level m  the plant with increasing 
exposures as reported by skoog (1935). In addition muta
genic treatments also caused chromosomal aberrations which 
affected adversely the cell division (Read, 19595 Sparrows 
1961) and inhibition of DNA synthesis (Mikaelsen, 1968).
The reduction m  survival is an index of post germination 
mortality m  the treated material as a result of radiation 
effect. Sato and Gaul (1967) suggested that the reduction 
m  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 m  seven different growth 
stages. In the treated population of most of the varieties 
a reduction m  vine length was noted compared to their con
trol. Similar results were obtained by Tarasenko (1963 a) 
and Umaerus (1966) in potato. The reduction m  vine length 
may be due to high radiosensitivity of the vines. Surkova 
(1973) reported height increase m  potato as a result of 
mutagen treatment. According to Smha and Goward (1972) 
the stimulation m  height at low doses may be due to an 
increase m  the rate of cell division or increase m  the sise 
of cells.
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There was genotype-dependent variation m  the number 
of branches m  the case of r-ray exposed population when 
compared to control, a decrease m  branch number per vine 
was noted m  the treated population. This may be due to the 
retarded growth and development of the plant by r-ray expo
sure, Tarasenko (1963 a) and Umaerus (1966) m  potato reported 
retarded growth and development by the action of physical and 
chemical mutagens.

Gamma irradiation was effective m  increasing the 
yield attributes like number of tubers per vine and the weight 
of tubers per vine, A comparatively higher number of tubers 
was recorded m  the treated population. Due to high lethality 
of vines the number of vines per unit area is less m  the 
treated population. So there is the chance of utilizing the 
nutrients, space, water and light m  an efficient manner for 
getting more number of sizable tubers per vine and thereby 
increasing the yield. Reduction m  vine length which reduced 
the excessive vegetative growth may also be a favourable 
attribute m  sweet potato to increase tuber yield per plant. 
Increased tuber number as a result of gamma irradiation was 
reported by Dmitrieva and Mikhailov (1977) and Saulite (1983) 
m  potato* Nayar and Rajendran (1987) in tapioca reported 
20-25 per cent yield increase as a result of gamma irradia
tion, Saulite (1981) obtained mutants for higher yield m  
potato by chemical mutagens. Mikhailov (1980) reported that
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varietal differences we^e found m  the optimum dose to give 
the highest increase m  yield.

Chlorophyll deficient sectors appeared on vM^ plants 
m  the radiosensitivity analysis depending on the varieties. 
Gaul (1963) reported that the type of chimerism varied with 
the dose of the mutagen. Chlorophyll deficient streaks or 
spots as a result of mutagen treatment could be related to 
gene mutations and used to estimate mutagenic effects m  the 

generation (Kaplan, 195-3-; Birxr, 1972). Chlorophyll 
cnimeras were reported to be associated with plastid muta
tions (Goud, 1967), 3atikyan et al. (1975) suggested that
the formation of leaf spots or streaks m  pepper by the 
action of alkylating agents were accompanied by extensive 
structural disturbances on the grana part of the leaf. In 
the present study plants xath chlorophyll deficient patches 
on the leaves have been produced by destruction of chloro
phyll as reported by Batikyan et al. (1975), A vine with 
one chimeric branch and the rest being normal x/as observed 
in the treated population of V^. This may be due to the 
fact that only a part of the tissue was affected by r-rays 
resulting m  chimeric regions m  certain branches. Similar 
chlorophyll chimeras were observed by Pitinmova (1985) in 
barley, Heiken (1961) m  potato and Rudorf and ^ohrmann 
(1963) m  potato. Hernandez ec al. (1964.) reported that m  

Sfwet potato r-irradiation resulted m  sectorial mutation.



In potato also a sectorial chimera was reported (Nayar and 
Chauhan, 1968). Chlorophyll deficient sectors on the M 
plants of rice following irradiation were observed by Siddiq 
(1967) and also by Tanaka (1970). The types of morpholo
gical vanatt ons m  the plants depend upon the duration 
of exposure, age and condition of the plant and the environ
ment during and after exposure. The morphological variations 
m  the present study included vines with variation in leaf 
size and shape. Morphological variations were reported by 
Chopde (1970) m  Caianus caian and Jauhar (1969b)in potato 
after gamma ray exposures.

Part II - Induced mutagenesis 

A. Direct effect of the mutagen (vM̂  generation)

Fresh cuttings, rooted cuttings and rooted tubers 
treated with different exposures of gamma rays took more 
time for sprout initiation compared to the control. Of the 
three modes of treatment, rooted cuttings gave higher values 
for days to start sprouting when compared to fresh cuttings 
and rooted tubers. Rooted tubers gave only lower values 
for sprout initiation. 'Whatever be the mode of treatmen 
and varieties, there was a delay m  sprout initiation with 
increase m  gamma ray exposures. The delay m  sprout initia
tion observed m  the present study may be due to the influence 
of gamma rays on plant hormones and plant growth regulators

2 3 CJ



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 
tubers, whatever be the mode of treatment and varieties, 
there was a dose-dependent variation m  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 m  all the three 
varieties. Sprouting inhibition in potato was reported by 
Wills (1965). Similar decrease m  sprouting percentage was 
reported by Izotova (1974) and Budin et al. (̂1971) m  potato. 
It was also found that the lower doses of gamma rays stimu
lated sprouting in all the three varieties and also m  three 
modes of treatment. Jasina and Kirsanova (1966 b) reported 
that m  potato the lower doses stimulated sprouting.

The percentage lethality was found to increase with 
increase in gamma ray exposures. Eventhough the increase 
in lethality x̂ as not linear the highest exposure (2500 r) 
recorded the maximum value for lethality percentage m  all



2 9 1

the three varieties and also m  all the three modes of treat
ment* A reduction in survival consequent to irradiation was 
observed by Fautner (1976) m  lucerne, Krishnaswamy et al. 
(1977) in green gram anc5 Reddy et al. (1977) m  groundnut. 
Sapra and Constantin (1978) reported -chat the survival vas 
significantly reduced by increasing doses of r-rays m  hexa- 
ploid triticale. The reduction m  survival is an index of 
post-germination mortality m  the treated material as a result 
of radiation effect. Sato and Gaul (1967) suggested that- the 
reduction m  survival may be due to physiological distur
bances.

Me Crory and Grun (1969) m  potato reported that the 
mutagen treatment was lethal at the highest rate but was 
progressively less effective at lower rates probably due to 
the operation of chromosomal repair mechanisms.

The increase in percentage lethality was maximum till 
the 30th day of planting beyond which only gradual increase 
was noticed.

There was a decrease m  vine length with increase in 
gamma ray exposures m  all the three modes of treatment ard 
also in the three varieties. The maximum decrease was noticed 
m  the two higher exposures (2000 and 2500 r). The reduction 
in vine length was maximum during the seedling stage.



2 9 2

Tarasenko (1963 a) and Umaerus (1966) reported similar results 
m  potato# The decrease m  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 m  vine length in certain growth 
stages# The increase m  plant growth due to gamma irradia
tion may be due to the destruction of inhibitory substances 
and increase in the physiologically active substances like
auxin and gibberellm which stimulate elongation as reported\/by Surkova (1973) m  potato due to mutagen treatment.

A decrease m  branch number w a s  noticed with increase 
m  gamma ray exposures m  all the three modes of treatment. 
This may be due to the retarded growth and development of the
plant as a result of gamma irradiation. Tarasenko (1963 a)

/and Umaerus (1966) reported retarded growth and development 
in potato by the action of physical and chemical mutagens.

A decrease m  fresh weight of vine was noticed in the 
present investigation as a result of higher exposures (2000 
and 2500 r) of gamma rays. The same trend was noticed in all 
the three modes of treatment. The reduction m  fresh weight 
may be attributed to retarded growth and development due to 
gamma ray exposure.

£n increase m  tuber number per vine was noticed in 
the vM^ generation as a result of higher exposures (1500,
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2000 and 2500 r) of gamma irradiation. Dmitrieva and 
Mikhailov (1977) and Saulite (1983) reported increased tuber 
number m  potato by higher exposures of gamma irradiation.

Gamma irradiation was effective m  increasing the 
tubei yield per vine m  all the three modes of treatment.
Due to mgher percencage lethality m  higher exposures the 
vine number per unit area was less. Lesser number of vines 
might have utilised the available nutriencs, water, space and 
light m  an effective manner by producing more number of 
sizable tubers per vine and thereby increasing the tuber 
yield. Saulite (1981) obtained mutants for higher yield in 
potato by chemical mutagens, Na^ar and Rajendran (1987) 
reported 20-25 per cent yield increase m  tapioca by using 
gamma irradiation. Similar results in potato were obtained 
by Anikiev (1973), Izotova (197^), Danlco (1975), Jasma and 
Kirsanova (1966 b)s Maishchuk (i978) and Mikhailov (1980). 
in the present study it was also found that the higher expo
sures (2000 and 2500 r) produced the maximum tuber yield. 
Solomko (1969) reported similar result m  potato. In sweet 
potato Miu (1973) and Miu et al. (1973) obtained higher tuber 
yield by using gamma irradiation at 5000 r.

B„ Induced mutagenesis m  polygenic characters (vM„ vM_ 
and vM^ generations)

Genetic variability created m  quantitative or
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polygenic characters using physical and chemical 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) m  groundnut, Oka et al. (1958) in rice and Rawlings 
et al. (1958) m  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 m  quantitative characters in any direction. But 
still, it 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 importance from the stand point of practical utiliza
tion of radiation energy for the improvement of economically 
important characters of crop plants. The results emanated 
during the course of study are discussed belows

1. Mean character expressions and frequency of variants

A comparison of vine length m  the three segregating 
generations showed that it was maximum for the control and 
the lower exposures (500 and 10 0 0 r) and minimum for higher 
exposures of gamma irradiation (2000 and 2500 r) in all the 
three modes of treatment. In vM£ and vM^ generations, gamma 
rays induced a negative shift m  vine length m  all the 
three modes of treatment. But a positive shift m  mean vine



length was observed m  500, 1000, 1500 and 2000 r m  rooted 
tubers of vMg generation,

A reduction in mean plan,- height as a resulc of muta- 
gen treatment has been reported by several irorkers. Mutants 
shoitfirĝ  awarfness with short stems xjero reported by Tarasenko 
(1953 a) and Umaerus (1956) in potato and Shasthry and 
Nandhachary (1965) m  of irradiated rice, Sakai and 
Suzuki (1964) after X-irradiation m  rice, reported that 
mutation of polygenes responsible for quantitative characters 
like plant neight occurs m  most cases unidirectionally in 
minus direction, Sreerangasamy et al. (1973) observed that 
green gran plants treated with gamma rays xere shorter than 
the parents. Nayar (1976) found significant reduction in 
mean values ip Mg and generations for six polygenic 
characters including plant height m  rice folloxrLng EMS and 
gamma ray treatments.

An increase m  mean vine length as a result of gamma 
ray exposure, as noted m  certain cases m  the present study 
has also been reported by several workers. A positive shift 
m  plant height was observed by Goud et al. (1971) m  ragi. 
Increased plant height m  Mg and later generations m  compa
rison to the unirradiated plants was observed by Kumar and 
Das (1977) m  Brassica. They suggested that this may be 
related to the effect of selection applied in Mg and later

2 Hu
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generations. Increased plant height after mutagen treatment 
was also reported by Kamannavar (1985) m  chilli.

Whatever oe the mode of treatment and varieties tne 
two higher exposures were effective m  decreasing the vine 
length m  vM^ vM^ and vM^ generations. The range m  fre
quency of variants varied widely with respect to the geno
type and the generations. In tne viŷ  generation, recorded 
a highei range of negative plant height variants compared 
to and in all the 3 modes of treatment. The range of 
positive variants was higher m  500 and 1000 r m  all the 
three modes of treatment and m  the three generations. This 
may be the reason why the mean vine length showed a negative 
shift in all the three generations.

In vJtj generation a posi tive shift m  mean number of 
branches was noted m  the lower exposures of r-rays. In 
vl^ generation at higher exposures a positive shift m  mean 
branch number was observed m  fresh cuttings and a negative 
shift was observed m  rooted cuttings. A complete negative 
shift m  the mean value was noted m  vM^ generation. In

generation the higher exposures of rooted tubers showed 
botn negative and positive shift. The negative shift in 
branch number nâ  be due to higher frequency of negative 
variants or lower frequency of positive variants. The posi
tive snift m  some exposures may be due to higher frequency
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Sakai and Suzuki (1964) noted decreased number of 
■cillers m  rice and suggested that X-irradiation resulted 
m  a decrease m  polygenic characters like number of fillers. 
Similar result was reported oy Uhrenberg et al. (1964; in 
rice m  the generation. Gamma ray and £MS treatments m  

rico have led to a significant reduction m  mean nuiriber of 
tillers in Mg and generations (Nayar, 1976). Bateman
(1959) observed that che mean value of tillers per plant in 
rice increased after irradiation and suggested that the over
all effect of polygenic mutation m  rice was unidirectional. 
The mean number of branches m  Mg and later generations was 
found to be increased due to treatment with gamma rays and 
thermal neutrons as was reported by Kumar and Das (1977) m  

Brassica.

The meai value for fresh x weight of vine exhibited 
both negative and positive shift. In vMg the negative 
variants were at a higher frequency compared to positive 
variants. In vM^ and vM^ generations the txro nigher expo
sures exhibited very low values for fresh -weight m  all tho 
three varieties and m  the three modes of treatment. In the 
fresh cuttings of vMg generation che two ioxjsr exposures 
exhibited a positive shift. This may be due to the oocu- 
nence of a higher frequency of positive variants. On the

of positive variants and lower frequency of negative variants.
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contrary the higher exposures of fresh cuttings exhibited 
a positive shift m  fresh weight in the vMg generation.

The mean tuber number exhibited a positive shift in 
v^2 vM3 and vM^ generations. The increase m  positive 
shift was more m  vM^ generation compared to vM^ and vM^ 
generations. This may be due to more number of positive 
variants. In generals irradiation of rooted cuttings was 
found to be more effective m  increasing the tuber number 
rather chan irradiation of fresh curtings and rooted tubers.

Berezoskn et al. (1981) obtained increased fruit 
number per plant m  the third generation by chemical mutagen 
treatment m  tomato. Similar result was reported by 
Kamannavar (1985) m  chilli by gamma irradiation. Increased 
tuber number as a result of gamma irradiation was reported 
by Dmitrieva and Mikhailov (1977) and Saulite (1983) m  

potato. Several workers including Miah and Yamaguchs (1965) 
are of opinion that mutations for majority of polygenic 
traits occurred symmetrically m  positive and negative 
directions following gamma irradiation.

The positive shift m  the mean value observed m  the 
vM3 vM3 and vM^ generations was due to the production of 
more number of positive variants compared to negative variants. 
Comparatively higher positive variants produced was respon
sible for positive shift m  mean value m  all the exposures.
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The range of positive variants was wider m  the vM^ genera
tion compared to vM2- Irrespective of modes of treatment 
and varieties m  all the three generations the higher expo
sures exhibited the maximum number of positive variants com
pared to negative variants.

Gamma irradiation led to a general increase in mean 
weight of tuber in all the three modes of treatment* In vM2 

generation the positive variants were at a lower frequency- 
compared to vM^ generation. But m  all the three generations, 
a positive shift in mean tuber weight was exhibited by the 
three modes of treatment. Compared to vM^ and vM3 genera
tions, a wider range of positive variants was observed in 
the vM^ generation ie, the variability created in the vM^ 
is higher than that in the vM^ and vM^ generations. This 
is in agreement with the result obtained by Sakai and Suzuki
(1964) m  X-irradiated rice. Patel and Swammathan (1961) 
reported range of variability m  M3 and generations 
of irradiated tobacco. Rao and Siddiq (1977) after analysing 
induced variation for yield and its components in rice, 
suggested that the changes m  the mean value and skewness 
of the frequency distribution in mutagen treated population 
varied with the variety, character, mutagen and the genera
tion*
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The mean value for tuber length exhibited positive 
and negative shift. In the lowest dose of fresh cuttings 
m  vl^ a negative shift was noticed. In vM^ generation only 
positive shift was noticed m  the mean value. In general, 
positive shift m  tuber lengtn was exhibited m  the irra
diated population compared to control. This may be due to 
a higher production of gamma ray induced positive variants 
m  the r-ray exposed population. Significant difference in 
the mean values on panicle length among treated and between 
treated and controls were observed by Matsuo et al. (1964) m  
Mg generation of rice. A negative shift m  mean panicle 
length following X-irradiation has been reported m  rice by 
Sakai and Suzuki (1964). Navar (1976) has also reported 
similar reduction in mean panicle length m  rice. On the 
contrary increased frequency of mutants m  with respect 
to panicle length was reported by Siddiq and Swammathan 
(1968) m  EMS treated rice.

The range of negative variants in vM3 was lower com
pared to that in vM^* The positive shift m  the mean value 
seen m  the exposed population may be due to the production 
of losser number of negative variants and a higher frequency 
of positive variants. Hence selection for longer tubers 
will be more effective from the vM3 generation.

The mean value for tuber girth exhibited positive 
shirt m  vM2 vM3 and vM^ generations. There was an increase



in tuber girtn with increase m  gamma ray exposures In all 
the three generations and m  the three modes of treatment.
The maximum value for tuber girth was sho’/n by higher expo
sures of gamma rays. The effects noticed In vM^ ere compa- 
rable to thar of vM^. The positive shift m  tuber girth In 
the treated population may be due to a higher production of 
gamma ray induced positive variants.

The mean value for tuber volume exhibited positive 
shift m  VM2 vM3 and vM^ generations. In vil̂  generation 
the range of positive variants was wider m  fresh cuttings 
compared to rooted cuttings and rooted tubers. T/#iatever be 
the mode of treatment and varieties m  all the three genera
tions the higher exposures gave higher values for tuber 
volume compared to the control. This may be due to the 
production of higher frequency of positive variants ard 
lowar frequency of negative variants. In vM^ generation a 
wider range of positive variants was esdnbited m  the of 
rooted tubers. But m  vM^ generation„ the range was maxs- 
mom m  of rooted cuttings„

A positive shift for mean tuber yield per vine vas 
noticed m  the three generations and m  the three modes of 
treatment. There was an increase m  tuber yield with increase 
m  gamma ray exposures. The maximum was recorded in the 
two higher exposures m  the three generations. The lowe>~



exposures also gave comparatively higher frequency of posi
tive variants m  the three generations.

Significant positive shift m  the mean tuber yield 
may be due to higher frequency of positive variants created 
by the effect of gamma rays. Higher yield is contributed 
by increased length, girth, volume and mean number and 
weight of tubers. In the irradiated population a wider 
vailability is created m  compared to and vM^ gene
rations. The range of positive variants m  vM^ -was higher 
than that in vM0 and vM^.

Increase m  yield as a result of irradiation was 
reported by many workers including saulite (1981), Mikhailov
(1980), Maisnchuk (1978), Danko (1975) and Groza (1977) m  

and Jasma and kirsanova (1966 b) m  of potato. In
sweet potaLo Mxu (1973) and Miu et al. (1973) reported higher 
yield by 5000 i of gamma rays m  vM^ generation. vasudevan 
et al. (1984) studied the yield performance m  M^ and 
generations of Viqna unquiculata and reported the same trend.

Mutants showing lower yield than control were also 
observed by some workers; Jonnston (1961) m  MA and M,_ of 
oats, Sakai and Suzuki (1964) m  of rice and Kotvics
(1981) in and of soybean.

3^ 2
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Gamma rays induced negative and positive variants 
in all the three modes of treatment m  vM3 and vM^ genera
tions. There was no significant difference in frequency 
distribution in any of the characters*

In vM£ generation for vine length the positive variants 
were at a higher frequency in rooted tubers and fresh cutt
ings when compared to rooted cuttings. In fresh cuttings, 
rooted cuttings and rooted tubers the negative variants were 
at a higher frequency when compared to positive variants. In 
vM3 generation, for fresh cuttings negative variants and 
positive variants were almost equal in and V^t But in 
the positive variants were at a lower frequency compared to 
negative variants. But in rooted cuttings and rooted tubers 
the positive variants were at a lower frequency compared to 
negative variants in all the three varieties. In vf^ and 
vM3 the two higher exposures gave a lower frequency of posi
tive variants compared to negative variants in all the three 
modes of treatment. The reduction in vine length at the two 
higher levels may be due to higher frequency of negative 
variants and lower frequency of positive variants.

In the case of branch number per vine no general 
trend in frequency distribution was noted m  the three modes

2. Frequency distribution of variants in vM^ and vM^ genera
tions



of treatment. But m  fresh cuttings of 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 to negative variants 
m  all the rhree varieties. In rooted cuttings for end 

positive variants were at a higher frequency compared to 
negative variants. The higher branch number m  the lower 
exposxire and also at higher exposures may be due to the 
production of higher frequency of positive variants compared 
to negative variants m  all the three modes of treatment. In 
vM.j generation the positive variants were at a lower frequency 
compared to negative variants m  all the modes of treatment. 
The higher exposures of gamma rays showed both positive and 
negative shift. The positive shift may be due to production 
of higher frequency of positive variants and lower frequency 
of negative variants. The negative shift exhibited by the 
higher exposures may be due to the higher frequency of nega
tive variants and lower frequency of positive variants.

In the case of fresh weight of vine no general trend 
m  the frequency distribution of variants was noticed in 
vM£. For fresh cuttings and gave higher frequency of 
negative variants and a lower frequency of positive variants.
V2 showed higher frequency of positive variants m  fresh 
cuttings and lower frequency of positive variants m  rooted
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In vMg generation a lower frequency of positive variants 
was noted compared to negative variants in the three modes 
of treatment. The maximum decrease in fresh weight was 
exhibited in the two higher exposures* This negative shift 
in fresh weight may be due to the production of higher fre
quency of negative variants or lower frequency of positive 
variants m  vM2 and vM^« The positive shift in fresh weight 
shown by the two higher 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 number per vine, the increase
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 vM^ and vM^. In 
vMg the rooted tubers of V2 showed an exception to this 
general trend, le. the negative variants were ax a higher 
frequency compared to positive variants in the two higher 
exposures.

In the case of mean tuber weight the positive variants 
were at a lower frequency m  and in the vM2 generation. 
But in V2 the positive variants were at a higher frequency 
m  the higher exposures in the three modes of treatment. In

3i'5

cuttings and rooted tubers. But the two higher exposures
gave lover frequency of positive variants xn rooted tubers.
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vM3 also, a higher frequency of positive variants was noted 
in all the higher e^osures. The increase in mean tuber 
weight by the higher exposures may be due to the production 
of higher frequency of positive variants and lower frequency 
of negative variants.

In tuber length, a higher frequency of negative 
variants was noted in the lower exposures of all modes of 
treatment. The higher exposures showed comparatively higher 
frequency of positive variants in vM^ and vM^ generations, 
The increase m  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 posi
tive variants.

Tuber girth showed positive shift in mean value in 
the three modes of treatment in vM2* This positive shift 
may be due to higher frequency of positive variants and 
lower frequency of negative variants. But m  vM^ the fresh 
cuttings and rooted cuttings showed a higher frequency of 
negative variants compared to positive variants.

In the case of tuber volume, the negative variants 
were at a higher frequency m  rooted cuttings and rooted 
tubers in VM2* In fresh cuttings the positive variants were



at a higher frequency compared to negative variants. In 
vM^ for tuber volume, no general trend was noticed. But 
the positive variants were at a higher frequency in the 
higher exposures m  all the three modes of treatment.

In tuber yield per vine no general trend was noticed 
regarding the frequency distribution of variants. But m  
the two generations, the higher exposures gave higher values 
for tuber yield per vine. This may be due to the production 
of higher frequency of positive variants and lower frequency 
of negative variants. The lower exposures showed higher 
frequency of negative variants compared to positive variants 
m  all the three modes of treatment.
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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 irradiated, identification of varietal tolerance 
to irradiation etc. were conducted m  an attempt to isolate 
desirable variants with economic importance at the Department 
of Agricultural Botany, College of Agriculture, Vellayani 
during 1987-1989. The gamma irradiation was done by a ^Co 
gamma cell unit installed at Radio Tracer Laboratory, Trichur. 
Stem cuttings of fifteen varieties were exposed to 2-10 kR 
with 2 kR intervals at a dose rate of 0.162 MR/h. The direct 
effect 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 planting 
recorded at intervals 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 at 15 day 
intervals, branch and tuber number and weight of tubers per 
vine*

The exposures above 4 kR were found to cause lethality 
m  most of the varieties and hence comparative analysas for
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The results o£ these studies are presented below:

1. The gamma ray exposed population took more number of days 
for sprout initiation and for completion of sprouting m  
all the genotypes.

2. Exposure of gamma ra^s reduced sprouting percentage m  
all the genotypes.

3. The percentage lethality varied depending on genotypes 
and was more m  gamma ray exposed population -chan in con
trol population.

4. The vine length and branch number per vine also varied 
depending on genotypes and found to be comparatively less 
m  treated population.

5. The tuber number and weight of tubers per vine were found 
to be significantly increased by gamma ray exposure at 
2000 r.

Based on the above observations the fifteen varieties 
were grouped into three, vis. low, medium and high radiation 
sensitive varieties as indicated by discriminant function 
analysis.

Induced mutagenesis was done m  continuation with 
radiosensitivity analysis. Three varieties, viz. Muttavella

radiosensitivity agaznsc control was assessed at 2000 r.
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( ) ,  Kanhangad local (V^) and Bharakalichuvala (V^) 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 
cuttings and rooted tubers. The gamma irradiation itfas 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 materials along with control were planted on the next 
day of exposure.

In vM^ generation the direct effect of Co gamma rays 
was assessed based on days taken to start sprouting, days 
taken to complete sprouting, sprouting percentage, lethality 
on the 30th day of planning and at harvest, vine length, 
branch number per vine, fresh weight of vine, number of tubers 
per vine, weight, length, girth and volume of tuber and tuber 
yield per vine. At the time of harvest the tubers from each 
cutting were observed to find out the colour variations created 
by the mutagen on the tuber skin.

vM^ plants were uprooted and kept in shade for three 
days and representative 3-4 noded cuttings were taken from 
the basal, middle and top portions of each vine for planting.

In vM^ vM^ and vM^ generations the yield parameters 
were analysed m  detail. Classification of phenotypes and
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frequency analysis were also done. The salient results are
presented belows

1. The gamma ray exposed population took more number of days 
for sprout initiation and for completion of sprouting.

2. A decrease m  sprouting percentage and an increase in 
lethality were noticed with increase in exposures.

3. A reduction m  vine length and branch number per vine were 
found m  higher exposures of gamma rays.

4. The fresh weight of vine was reduced by higher exposures.

5. There was an increase m  tuber number per vine with increase 
m  gamma ray exposures.

6. The mean tuber x;eight, length, girth and volume were also 
increased by higher exposures.

7. Gamma irradiation was effective m  increasing the tuber 
yield per vine and the maximum yield was recorded m  2 
higher exposures.

80 Ail the exposures and the different modes of treatment 
induced phenotypic variants both m  negative and positive 
directions.

9. Positive variants were m  higher frequency m  later gene
rations compared to early segregating generation.
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10. Irradiation of rooted cuttings was found to be more
economical or beneficial compared to fresh cuttings and 
rooted tubers.

The study enabled to isolate out 2 distinct types, 
one each from S,- and Bha&r akalichuvala, which outyielded all 
the three control varieties. These variants are being multi
plied by vine cuttings for farm trials m  different aqro- 
ecological milieus of the State.
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ABSTRACT

An experiment was conducted at the Department of 
Agricultural Botany, College of Agriculture, Veilayam 
during 1987-1989 for genetic manipulations m  sweet potato 
through gamma rav induced mutagenesis for increases varia
bility and to isolate out genotyi^es having wider adaptability 
and better performance.

Stem cuttings of 8 to 10 cm length bearing two nodes
each, taken from fifteen sxjeet potato varieties were used
for radiosensitivity analysis, Camma irradiation was done 

60by a Co gamma cell unit installed m  the »adio Tracer 
laboratory of Kerala Agricultural University, Trichur. "Hie 
material was subjected to exposures of 2-10 kR at intervals 
of 2 kR. The chosen dose race was 0.162 MR/h«

The direct effect of doses on the material was assessed 
on the basis of days to start sprouting, days co complete 
sprouting, sprouting percentage, vine length, branch and 
tuber number and weight of tubers per vine. The exposures 
above 4 kP caused lethality in the majority the varieties 
end hence comparative analysis for radxosensitivity was 
assessed at the 2 kR level.

The gamma ray exposed population starr.au sprouting 
late. The days taken for completion of sprouting ware also



more m  all the varieties. Gamma rays, m  addition, reduced 
the sprouting percentage. The percentage lethality varied 
depending on variety. The vine length and number of branches 
per vine also varied from variety to variety. They were 
found to be comparatively less m  treated population. The 
tuber number and ^jeight of tubers per vine were found to ba 
significantly increased by gamma irradiation at 2 kR. Based 
on the above observations the fifteen varieties were classi
fied into three, viz. low, medium and high radiation sensi
tive categories.

Inciuced mutagenesis was done m  continuation with the 
radiosensitivity analysis using three varieties, each selected 
from the low, medium 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 -che control were planted on the subsequent day.

Ir vM^ generation the direct effect of gamma rays was 
assessed based on days taken to start sprouting, days taken 
to complete sprouting, sprouting percentage, lethality on the 
30th day of planting and at harvest, vine length, branch 
number per vine, fresh weight of vine, tuber number per vine, 
weight, length, girth and volume of tuber ana tuber yield



per vine. From vM^ plants 3-4 noded cuttings were taken from 
the basal, middle and top portions for raising vjŷ  generation. 
vM^ and vM^ generations were also raised m  the same manner.
In VM2 vM^ and vM^ generations the yield parameters were 
analysed m  detail. Classification of the phenotypes and 
frequency analysis wore also done. The salient findings of 
the experiment are the following:

There was a delay m  sprout initiation and for com
pletion of sprouting caused by gamma ray exposure, a decrease 
m  sprouting percentage and an increase in lethality ware 
noticed under higher levels of exposures. Similarly a reduc
tion m  vine length and brancn number per vine were found at 
higher exposures. The fresh weight of vine \ as reduced and 
the tuber number increased at higher exposures. There was 
an increase in mean tuber weight, length, girth, volume and 
tuber yield per vine at higher exposures. All the exposures 
and the different modes of treatment induced phenotypic 
variants both m  negative and positive directions. Positive 
variants were m  higher frequency m  later generations. Irra
diation of rooted cuttings was found to be more economical or 
beneficial compared to fresh cuttings and rooted tubers.

The study enabled to isolate out two promising types, 
one each from S_ and Bhadrakalichuvala. These mutants out- 
yielded the control and are being multiplied by vine cuttings 
for farm trials m  different agroecological milieus of the State.


