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INIRODUCTION

The spice 'turmeriec’ oonsists of the oured, dried
and polished rhisomes of the herbaceous plant, Curcuma
longe L. and Cureuma aromatioa. Salisb, grown in Indias,
Bangladesh, Indonesis, Sri lLenka, Taivan, parts of Chins
and Jamajoa, Though the ocountry of origin is not known
with certainity, it is presumed to de of Bouth-East
Asian origin.

India is by far the largest producer in world,
contributing 93.7 per cent of the total world production
in turmeric. It oocupies about 97.7 thousand hectares
of area which is about 6 per eent of the total area under
spioes and condiments, Andhra Pradesh, Maharashtra, Tamil
Nadu, Orissa, Kamtan and Kerala are the important
turmerio producing states in India. About 120-150 thousand
metrio tonnes of cured turmeric are produoced annually, of
which 92 per oent is consumed internally. The remaining
8 per oent earns foreign exchange to the tune of Re.4.15
to 7.2 orores annually depending upon the world market.

The foreign exchange earnings froa turmeric ranks fourth
among the spioes next to blasck pepper, cardamom and ginger.



The area and produstion of turmerio in Kerala is
only 3.7 per cent (3700 hectares) and 1,8 per oent
(3700 tonnes) respsctively to that of Indis. But the
export of turmeric is mainly from Kerala because of its
higher ourcumin content and earns a foreign exchange of
17.9 per oent of the exchange earnings of turamerio.

Turmerio is a versatile ocommodity with innumerable
uses, though outside India, it is known only as a oondi-
aent and colouring matter in prepared ocustard, meat dress-
ings and salads. Turmerio is an llportant constituent of
ourry powder, not only to impart colour, and flavour but
also for its qualities to preserve. It stimulates appe~
tite as well as ajids in digestion of foods., It is also
used in Indian medioine in the preparation of medicinal
cils, ointaents and poultioces, It is a atonaohio. tonio,
blood purifier and antiseptiic,

Turmeric oontains considerable proportions of an
essentinl oil to which turmeric oves its aromatio taste
and flavour end its value as a sondiment. Curouain is the
principal colouring constituent whieh imparts the character-
istioc yellow colour to turmeriec. It is an orange yellow
orystalline powder, It has got an inhibitory effect in
ocertain micro-organisas,



Being vegetatively propagated, tmorio have cer-
tain inherent advantages than seed propggatod crops. Any
variability obtained either through the conventional
breeding methods or induction, is fixed immediately and
true to types could be multiplied through vegetiative
reproduction.

Although studies on the morphology and anthesis of
the turmerio flowers were undertaken, efforts to evolve a
suitable technique for ocontrolled pollination had not met
with sucoess. The seed set obtained through open pollina~
tion in Curocuma aromatioa opens out new vista with respect
to plant improveament prograamme. A study was conducted at
College of Horticulture, Vellanikkara with the opin polli~-
nated seedlings of two types of Curcuas aromatica, namely
‘Amalapuram’ and ‘Dindrigem’, sinoce much scope exists in
exploitation of the genetieal variability in the open polli-
nated seedlings. The main objectives were (1) to find out
the genetical variability with regards to various charaoters
and (2) to seleot high yielding and high ourcumin content
and pest and disease tolerant or resistant types of turmerio.
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REVIEW OF LITERATURB

Tarmerio is best knewn in Indis as a oondiment,
though the plant has uses in the social and religious
lifo of tho peoplo in South Bast Asia. Though its
importanco 1s known from time immemorial 'and number of
turnerio types are being grown in different parts of the
country, the research work done on the crop is rather
meagre. The vork done on the plant improveaent and umor-
phologiocal and qualitative studies have been reviewved,

1. CYTOGENETICS AND CROP IMPROVEMENT

Bugiura (1936) vas the first to report the ohromo-
some number in Curocums longa. Chromosome nuaber of 24
species in the family Zingiberaese including that
C. aromatica was reported by Raghavan and Venkatasubban
(1943). The chromoeome number of Zn=42 for C. longs was
reported bty Sato (1948) and based on the Karyomorphology,
he concluded that the speeies seems to be an allotetraploid
with basic number as x = 8, Criology of six speocies of
Curouma snd seven oﬁlunr- of C. longas wvas reported by
Remachandran (1961). A ohromosoms number of In = 86 for
C. aromatioa vas also reported Wy hia for the first time
and he ooncluded that the species is a tetraploid. He also
studied in detail the mitosis of two speoies, C. decjipiens



(2n = 42) snd C. Jonga (2n = 63) and concluded that the
sterility in Q. longs is probably due to 1ts auto-triploid
nature. Nambiar (1979) reported that all the cultivators
of C. aromatioa have 2n = 84 and C. longa 2n = 63. He
suggested that the earlier reperts of chromosome number of
2n = 32, 62 and 64 for C. lomgs and 42, 63 and 86 for

C. aromatjos are exceptional cases and the correct ohromo-
some numbers for these mpeoies are 2n = 63 and 84 respec-
tively.

Barlier reports indicated that turmerioc is a sterile
triploid vhich flowers but fails to set seed (Burkill, 1935;
Purseglove, 1975).

In view of this, the plant breeding work has not
been underiaken in this orep till recently. Nambiar ot al.
(1980) reported for the first time that seed sot and seed-
ling progenies vere obiained in some culiivars of C.arqmatjos,
vhich opens new vistas in orop improvement programme of this

splee arop.
2. VARIETIES

In spite of authoritative works of Valenton (1918);
Hooker (1894) and Holttum (1950), the olassification of the
genus Curoums remains very confused. The genus ecnsists



of about 70 spoeies of rhisomatous herd, out of which
29 spp. have been deserided by Hooker (Hooker, 1894).

Alyer (1954) reperted that there were no sharply
distinot varieties in the cultivated turmeric.”Curcuma”
species vere very siailar in appearance and vere likely
to be mistaken one for the other and that Curouma }_,m
wag often oonfused with C. aromatjos.

Sinkaracharya and Natarajem (1973) reported that
there wvere 50 species under the genus Curcuma of which
C. lenga, C. sromatics, C. sugustifolis, C. smada and
C. caesis vere the econoaioally important ones and in the
family “"Zingiberacae” only C. m‘g snd C. aromatica ocon-
tained the yellow ocoloured pigment ‘Curcumin'. According
to Chaurasia et al. (1974) there were more tasn 70 spp. of
Curoumsa, of which nearly thirty had been found to grow in
India. They desoribed two varieties of C. longs, one
yielding a hard and bright coloured rhizomes and the other
a somevhat softer, larger and lighter coloured rhizomes,
They noticed oamphoraceous odour in C. aromatjcs type as
its distinguishing feature,

Ambekar (1927) aleo had distinguished two groups of
turmeric, one with hard and bright coloured rhizomes and
the other with softer, larger and light coloured rhizomes.



Some cultivars producing sweet aroms was described by
Rajaratnam (1923). Pruthy (1976) reported 350 speocies
under the genus Curcuma of which C. longa wss eoonomically
the most important ascounting for about 96.4% of the total
area under turmerio cultiveiion in Indis and the remain-
ing 3.6% of the total area were cultivated under

9_. arome t&“ .

About 50 commercisl oultivars of turmerio belong-
ing to C. longa and C, argmatica are distinguished in
this country by the name of localities, where they were
extensively ocultivated, Soame of the popular oultivarse
ares Armoor, Duggirals, lydutu;. ‘rckurpott.a. Alleppey,
Dindrigam and Amalapuras (Reo, Reddy and Subbarayudu, 1975).
Cultivars of turmeric have been classified ss 'long'
duration (9 months) ‘mediua’ duration (3 months) and ‘short'
dwatiénAMud on the time taken for the maturity of rhi~
gome.(Aiyadurai, 1966). Sarms and Krishnamurthy (1960)
reported high percentage of ouring for the ‘early' duration
aromatioa type and loweet value for mediuam duration longa

vp‘ao

Menon (1975) found that turmerio produced in diffe-
rent localitiee varied in mnv and ‘Alleppey*' turmerio,
‘Rajpuri' turmeric, 'Guntur' turmerioc and ‘'Madras’ turmeric



vere e popular MM among Indian turmerie.
Sankaracharya and Natarejen (1973) and Pruthy (1976)
reported 16 regional varieties of turmeric in the trade
aainly based on the mm qualities,

3. MORPHOLOGICAL STUDIES

Asoording to Sarms snd Krishnsaurthy (19$5) taoe
nunber of tillers per plent tended to reduce vith delay
in planting in eaee of fingere vhile no such trend was
noticed in eut methers. Pillai and Nambiar (1975) noticed
2 to 3 tillers in 'longa’ types. Bubbarayudu gt sl. (1976)
ebserved no significant difference in tiller produciion
saong the 'short' duration snd ‘mediua’ duration typee
vhereas marginsl difference was observed anong *long’
duration typss. TFrom a study qonduoted at Vellanikkars,
Philip (1978) aleo found no correlation between tiller pro-
duction and yield. The variatiem in tiller produetion smong
the iypes may be due to genetio factors.

Tho height of the plant wvas found to vary between
2 to 4 feet in tuimerie (Aiyar, 1954); Pary, 1962). Acoord-
ing to Pruthy (1976) the hofight of turmerio vas areund
60 to 90 om. Sarme end xumw (1965) reported that
tho height of the plant was sruttr influenced by the
planting time and nature of planting materisl. They notieced
0o decrease in hoight with delayed planting in the case of



mother rhiscome wvhile there vas a decrense in height by

3 om for every fortnight @elay in planting ef finger
‘rhisomes. Pillai and Nambiar (1975) obssrved a variation
of 75 %o 81,5 om in height among C. longa types vhile
Rao ot al. (1975) recerded a height of 32-45 om in
‘aromatloa’ type Dindrigsa. Aeeording to Philip (1978),
the height ef the plant m highly signifiocant diffe~
rences among the iypes. The height of the plant is fewund
%o be the maximum in the type Chayapasupa (41,09 om)
vhereas Dindrigas Os 69 showed the lovest height. Highly
significant pesitive correlation had boen notioed between
the yield and height ef the plamt (Philip, 1978).

Purseglove (1975) stated that leaf shoot was 1 M.
tall, bearing 6 to 10 leaves, surrownded by bladeless
sheaths, the leaf sheaths forming & pseudestes lamina
lanececlate, souminate, thin, usually %e 350 oca in length and
78 oa wide, rarely over 50 em leng and green in colour.
Rao et sl. (1975) ebeerved 8-9 leaves in the Dindrigam
(*aromatica’ type), while uuu(g ﬁ. (1975) reported
that the 'longa'’ types produced 9-12 leaves and showed a
variation of 38-44 om in leaf lemgth and 15-17 ca in leaf
breadth. Wn and Natarajan (1973) observed a
variation ef 2-3 ft. in leaf lemgth. Philip (1978) observed
that the number of leaves both per tiller and per plant
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shoved significant differences smong the types. Compara-
tively higher rate of lqtt production both per plant and
per tiller was noticed in the high yielding types like
Mannuthy 1oea1 end Chayapasupa vhcru's the leaf production
vas poor in low yielding tyypes. Highly significant and
positive ocorrelation was noticed between tho yield and tho
number of leaves per tiller whereas the correlation bet~-
ween the yield and the total number of leaves per plant

is found to be non-significant. The number of leaves per
tiller was found more important with regard to the yield
rather than the total number of leaves per plant (Philip,
1978). He also reported that there ie significant and
positive correlation betwoen the yield and leaf oharactorar
such as petiole length, leaf length, leaf breadth and loaf

ares index.

Valenton (1918) observed that all the cultivars
in Java came to flowering, but the fruit set wvas observed
in only two. Patnaik et al. (1960) and Pai (1961) described
the floral biology and flowering behaviour of C. longa.
Alyer (1954) mentioned that flowvering was scarce in tur-
meric., Aiyadurai (1966) reported that the cultivated
varieties of 'longa' types flowered very rarely and viable
seeds could be collected from the flowering types. Pillad
and Nsabiar (1975) noticed flowering and fruit set in nine
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'longa’ types and ught ‘arcomatioca’ types.

Out of the 19 types studied 15 types had flowvered
under Vellanikkara conditions (Philip, 1978). Maximum
flovering ie noticed in the iypes, Dindrigam Ca 69 (95%)
and Amalapursa (92.7%). The flowering percentage ranged
from 0-17.4 in 'longa' types. Flovering and seed setiing
in turmerio had been reported by Aiyadurai (1966) and
Pillai o% . (1975) - Adysdurai (1966) also mentioned that
the olimatio oonditions influemoed flovering to & great
extent,

Under Kasaragod oonditions, the flovering period was
July to September in C. wg and September to December
in C. longa (Nambier et al. 1980). ' Seed set was noted only
1;: the ‘aromatioca’ types nnd ;wt in any of the C. longa
oultivars.(Nsmbiar et al. 1980). They aleo reported that
percentage of esed germination varied among oultivars and
90 per cent of the seeds germinated during the first tweatly
days afier sowing. The seedlings produced only roots. and
root tubers during the first year of growth and goml
development of the rhisomes wvere observed only ne the
second year,

According to Aiyer (1954) the roote of turmerio grew
to & length of 22-30 om and produced rootlets towards the
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tip. He also noted tliat the mumber of roots were found

to vary depending upem the irpes. Rendle (1971) deseribed
that the reots of turmerie vers slender vith tuber 1ike
ends. Aceording to Philip (1978) both the number and
length of roots vere found e be higher in high yielding
types vhereas tho nuaber and length of roeots were found

to be minimua in the lov yielding types. Both ths charace
ter showed significant and positive correlation with the
yiela, /

Reo et al. (1975) and Pillai and Nembiar (1975)
noticed veristions in thickness, length, interncdal lemgth
and oolowr of raizomes among turmeric typee, Adyer (1954)
recorded a length of 10 to 15 em and a thickness of 2-2.5 oa
in seoondary fingers of turmeric. Parry (1962) observed
deep yellow to orange yellov celsur in Alleppey turmerie,
Mustard yellow colour in 'Msdras turmeric' and dull yellow-
ish brown oolour in 'Haiti turmerio'. Aecording to
Philip (1978) the turmeric plant produced 4-7 primery and
8-21 seoondary rhisomee, The length of rhiszomes varied
from 8.4 to 12,6 om in mother rhisomes, 7.5 to 12,1 om 4in
primary fingers and 4.5 to 8,6 u in seeondary fingere.

He also reported that characters such as lcnsth, number of
nodes and internodal distance mc found to be not corre-
lated with the yield vhersas the girth at the oenire vas
found teo de positively correlated with the yield. The
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primary finger charseters such as the girth at oentre
and the internodal lemgth were found to be not correlated
wvith the yield wvhereas the length of the primary fingers
vas found to be positively correlated with the yield
(Pnilip, 1978).

~ 4. INCIDENCE OF PESTS AND DISEASES

The most important pest of turmeric was the shoot
borer (Dichoercois punctiferalis) while the green larvae
of Udaspes foles Craa (Aiyer, 1954) was of minor iaportance.
Abrahsm and Pillai (1974) and Dubey gt al. (1976) found
that none of the turamerioc iypes were tolerant to shoot
borer attack. The attack of maggots of dipteran fly
Mimegralla sp. on fresh rhisomes of turmeric was noticed
by Dubey et al. (1976) for the first time, According to
Rae ot al. (1975) the ‘leaf mites' and ‘'lace wing bugs'
wvere the imaportant pests of standing crop.

Sarma and Krilhmm:ﬂv (1962) found two 'leaf spet'
diseases caused by Colletoirjehusm espsici and Taphrina
Bagulang, and they stated that the 'long duration' iypes
were resistant to Iaphrins sp. and mediua duration types
to Colletotrjohum sp. and short duration to both., Adyer
(1954) noted 'leaf spot' diseases caused ky Taphrina
msoulens Butl. in turmerioc. Reddy et al. (1963) reported
that different turmeric varieties exhibited varying degrees
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ef resistance Yo tt‘lh& of the ‘leaf spot' diseass caused
by Colletotrjiohus mm sp. sud no single variety
vas infected by both the fungi and no variety vas free
from either of the leaf spet. Chathopadhayay (1967)
ocbserved that 'leaf bloteh' was an important disease of
turmerio. Sarma and Nambiar (1974) noticed that ‘browvn
rot' of rhisomos affected only ‘arematica’ types. This
wvas associated with Yusarium sp. and nematode Pratyienchus
sp. They also observed Eyiiigm ‘rhisome rot' in 'longa’
\ypes. Rao et al. (1975) o mrgﬂ tolersnce to 'leaf
blotch' disease in ‘longa’ types vis. Armoor C11 - 324,
Duggirala 011-325, Mydukur Ca-326 and Tekurpet Ca-327
vhereas the toleranco to both ‘leaf spot' and 'leaf bloteoh'
diseases vero noticed in aromatioa {ypes vis., Dindrigaa
Ca-69 and Amslapuram Ca~73. HNaabiar et sl. (1977) noticed
maximua inoidenoe of 'leaf blotch' infection during
Noveaber-December under Kasaragod eonuﬁm and reported
that both 'longa’ snd 'arcmatica’ types wero susceptiible
to the disease,

5. YIELD

Alyer (1954) rscorded an yield of oured turmerie
varied between 3.% to 7 tom- per hectaro and the average
was around 2.5 to J tonnes per hectare. Pillaj and
Naabiar (1974) recorded maximwm yield in Mydukur C11-326,
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Armoor C11-324, Suganéhem 011-328, Avanigadda C11-323,
Kasturi, Chayspasups, Amslspursm, Ca-320, Armcor and
Sugandhan among the 41 wﬁc of turmeric. According to
Sankaranarayansan (1974) the yield of groen turaerio

variod from 16,8 tomnes teo 22,4 tomnee per hectare under
irrigated cmut:lm; Pillai snd Naabier (1975) noticed
maximum yleld in 'Karhadi loeal’ followed by Kasturi and
Tekurpeta among the 42 {ypes of turmeric. In another
trial they noticed uxuu yield in Nandayal type, followed
by Sugandham 011-328, Rajpuri loeal, Mydukur C11-326,
Gorakhpur C11-316, Dindrigsa Ca-69 and Kssturi Tanska.

The seedlings vere found to perforam like biemnials produe-
ing rhizome only during the seecnd year of their growth,
Rao et al. (1975) reported that out of the 100 types of
turmerio aaximum range of yield wvas recorded in Mydukur
C11-326 and Tekurpeta C11-327, (25-37 tonnes/ha each)
followved by Amruthapani Kethapeta C11-317 (25-35 tomnes/ha)
Armoor C11-324 and Dindrigan Oa-69 (15-20 tomnes/ha each)
and Amalapursa Ca-73 (10-15 tomnes/ha). According to
SBubbarayadu et al. (19%6)the types Dindrigsa Ca-69 under
short duration group, Amruthapani Kethapetta C11-317 under
mediun duration group amd Duggirala 011-325 followed ky’
Mydukur C11-326 under long duration groups vere high yield-
ing and suitable for groving in Cuddapah tract of Andhra
rrtdnh.(’rhiup. 1978¥ observed that the yield of oured
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turnerioc per hectare was maximum in the type VK.5 (8558.4 kg)
and the lowest yisld was recorded in VK.19 (1504.1 kg)
smong the 19 types,

6. PROCESSBING

According to Aiyer (1954) turmeric oould be dried
only after slight boiling and the oells killed. Boiling
in cowdung water increased colour of ths cured turmerio
trpes yielding a deep dye. OCuring of turmerio by bdoiling
wvith lime water or sodium bicarbonate solution has been
standardised (Aiyadurai, 1966; Pruthy, 1976). The boiling
of turmeric rhizomes was essential to reduce the drying
time and to gelatinise the starch (Natarajan and Wa,
1974). They also reported that when mechanioal driers wero
used for the drying of spices tho drying temperature should
be kept within 50-60°C ss there was loss in the volatile
substances beyond this temperature, The stage at whioch
boiling wae to be stopped was very oritioal for good qua-
1ity turmeric as the ogvercooking spoiled the colour and
inoressed the percentage of broken pieces obtained during
subsequent polishing.

Stockdale (1925) reported a ouring recovery of 20
per oent from the turmeric grown in Ceylon. Desai (193%9)
desoribed two distinct turmeric varieties of Bombay known



17

as ‘Lokhandi' and 'Seni' with a remarkable variation in
their curing quality, the former was reportied to cure with
shrivelled up and mtﬂoﬁd surface and low ocuring per-
centage of 10-17, while the latter oured normally with a
ouring peroentage of 21-22, Dhanlal (1944) reported a
recovery of about 16 per cent from the types grown in
Madhys Pradesh wvhile Sambasive Rao (1929) observed that
the mean proposition of cured produce to rawv rhisomes vas
134 for the Cuddapah and Guntur tracts., Aiyer (1954)
noticed a ouring percentage of 17-25 in turmerio, depend-
ing upon the guality and maturity of rhisocmes. The per-
oentage of curing veried with groups of the turmerio types
the highest values being rmdircd by the early duraiion
‘aromatica' types, and the lovest by mediux duration types
wvhile the long duration 'longa’ types reoorded mediuam
values (Sarma and Krishna Murthy, 1965; Subbarayadu et ajl.
1976). According to Sarma and Krishnamurthy (1965) the
variation in curing percentage wae from 24.9 to 25,3

per oent and 17.6 to 21.7 per oent, respectively, in early
and medium duration types of turmeric, While Bubbarsyudu
ot al. (1976) recorded that the variation in curing per-
oentage was between 26.4 to 37.4, 18.1 to 20.8 and 15.7 to
23.8 respectively in short, mediwm snd long duration types.
Sarms and Krishnamurthy (1965) also observed that tha ouring
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percentage of turmeric tanded to decrease with inorease
in moisture content of the raw rhizomee and there was an
appreciable increase in the relative density of green
rhizomes on ouring. The ouring perosntage tended to in-
crease with the increasing maturity of rhisomes - the
primary mother rhisomes reocording the highest and last -
order of the fingers the least values, The curing of
fresh rhisomes within 15 deys after hervest gave the
maximum out turn of turmeric. Acoording to Bao (1965) and
Aiyadurai (1966) ocuring quality of turmeric vas largely
varietal character and the ouring percentege was found to
vary between 14-26,.5. Rosengarten (1969) mentioned a
ouring pereentage of 33.% in turmeric, while Parry (1969)
observed a ouring percentage of 16.7. Rao et al. (1975)
recorded maximum out turr. of ocured produce when ouring of
fresh rhizomes was done within 10 days after harvest and
that the mother rhirzomes required a little longer time for
cooking than the fingers. They recorded maximum curing
perocentage in short duration 'aromatica' types, vis., Amala~
purem Ca=73 (35.2%) and Dindrigen Ca-69 (26.7%) and the
least in Armoor C11-324 (17.6%8).

Mathai (1976) studied on the drying percentage of
turmeric at monthly intervals from the third month of
planting upto eighth month of maturity in twe turmeric
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oultivars vis., Kuchupudy -u 6.L. pursn. He observed
that the drying peresatage of turameric increased stesdily
vith increase in asturity. Philip (1978) also studied
on the 4rying pornﬁtui at different periods. He also
found that the pM‘lﬂn recovery of dry produce and
yield are found to inerease vith incrsase in maturity.

T. QUALITY BTUDIES

Parry (1969) found that the quality, sppearance and
colour of ths whole turaerio varied acoording to its
source, Rosengarten (1969) found that 'fingers’ had the
best quality among the grades, ‘'fingers' ‘'rounds' and
'splits’. dJain and Mishra (1964) observed that the extract
of the rhisomes of Curcums amads yielded a oolourless oil
ourcusin an unidentified cupo@. & phytosterol and an
asulenogenio oil containing pinene, camphor i-beta and
1-alpha ouremene and turmone. Ilewis (1973) reported
distinot differences in quliw snd quantity of oil and
oleoresin in different types of turmerio grown in India,
Aocording to Chaurasia gt a}. (1974) turmerio grown in
hills wvas of better quality than that raieed in the plains,
Aocording to Pruthy (1976) ibo quality attributes of the
commercial produce were its golour, maturity, bulk denaity,
length and thickness of the finger snd aroma. |



Kelkar and Rao (1954) noted that the turmerio oil
eontained Phellandrens (1%), Sabinene (0.6%6), Cineole (1%),
Borneol (0,5), Zingiberene (25%) and Turmerone (58%).

Parry (1962) reported that oil ocontent in turamerioc varied
from 1.3 to 5.5 per eant. Krishnemurthy et al. (1972)
observed an oil content of 1.5 to 4 per ocent in turmerio

and 18 to 25 per oent in turmerio oleoreein. Shankaracharya
and Natarajan (1973) reported that the volatile oil derived
from the tubers of C. longs was an orange yellow, occasionally
slightly fluorescent liquid with an odour reminiscent of the
tubers. The dried rhizomes gave 5 to 6 per centi essential
0il while fresh rhiromes yielded 0.24 per cent. About 58%

of the oil wae composed of & mixture of seequiigrpene hetones
and 90%f was composed of terjtiary alcochols. Tne volatile

oil C. aromatica consisted chiefly of sesquiterpenes and
their aloohols together with small amounts of d~camphene

and d-camphor. The rhizomes of (. argmatjoa yiolded oil
upto 6.1% which was greenish brown in oolour. Lewie e} al.
(1974) found that ihe eoseential oil content in turmerio varied
from 1.5 to 4 per cent and the q»amual oil wae composed of
oxygenated derivatives (65%), sesquiterpenes (25%) end
monoterpenee (104). S8hankaracharya (1974) reported that

the dried rhizomes of turmerio conteined 5 to 6 per oent

of aromztie essential oil while Mathai (1974) observed that
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among the 38 turmerio types the essential oil oontent
varied from 2.4% (Tekurpetta C11-327) to 7.2% (Kasturi).
Mathai (1975) aleo found that ocut of the 6 grades of tur-
merio, maximum oil oontent was roootdod in Rajumundry
Kasturi turmerio (6.3%). Menon (1975) mentioned that
turmerio contained 5 to 64 essential oil while GRenther
(1975) reported 1.3 to 5.56. Pillai et al, (1976) reported
that ‘aromatica’ iypes had more oil content than that of
the 'longa' types. Krishnemurthy et al. (1976) observed

a8 varjiation of 2,5 to 7.2 per cent in oil content among

12 turmeric cultivars commonly sro\m in India, They also
found that the release of oil during distillation was slow
beocause of the presence of high boilmé sesquiterpene deri-~
vatives (about 85%) and about 4 hours were required to re-
cover 80% of the available m-.m oil, | SBubbarayudu et al.
(1976) reported that the oil ¢ontent was high in medium
duration types, while it was low in long duration types,
and moderate in short duration types. They observed a
variation of 5.3 to 6.8%, 2.2 to 4.2% and 3.3 to 6% res-
pectively in oil oontent among medium, long and short dura-
tion types.

Curcumin is the prinoipal colouring constituent which
iaparts tho characteristic yellew colour to turmerio. This
has the molecular formula 021n20°5 (¥arayanan et al., 1980),



Acoording to lewis (1973) ‘Alleppey turmeric' con-
tained about 6.5 ‘oureumin’' as against 3-4% in other
varieties. Shankarscharya (1974) recorded 0,2 to 3,8 per
oent of ouroumin in dried rhisomes of turmerio. Mathai
(1974) reported that ameng the 38 types of turmerio,
ourcumin content varied frem 3,0-8.1% with the least in
Nandyal and maximum in Vonbinjitta, Ohaurasis et al. (1974)
studied the earmut.n ocontent of eight commercial varieties
of turmerioc and found maximum curcumin content in 'Alleppey
fingers' (5.,2%) and ‘Alleppey buld' (4.86). The ourocumin
oontent varied froa varieiy to variety and it was low in the
case of bulbs, compared %o fingers, when grown under iden-
tical emvircumental oonditions. The egro-climatio oonditions'
vere also found to influence the ourcumin ocontent, Rao
et al. (1975) noticed a variation of 1,24 to 3.87% in ouroumin
oontent among the seven turmeric types grown in Andhra Pradesh.
Krishnamurthy et al. (1975) observed that the ourcuamin oon-
tent of two important turmerio species C. longs and C.argmaties
varied from 3.0-3.9 and 1,2 to 1.5 respeotively. Krishna-
murthy et al. (1976) recorded a varietion of 1.2 to 5.4% in
ocurcumin content among 12 turmeric cultivars with the maximum
in Alleppey turmerio., Subberayudu et al. (1976) observed
a higher ourouain oontent among the. ‘medium' duration types,
medium content in 'long' duration and tho least ocontent in
*short' duration types. Pillai e% al. (1976) rscordsd s
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variation of 8.9 to 14,5 per bent in ouroumin content

among 15 turmaric {ypes grown under Kasaragod conditions
and a higher oontent ét cureumnin in ‘longa'’ types than

that of 'arcmatioca’ types. Mathai (1976) found that the
ocurcumin oontent of turmerioc varied depending upon maturity.
It inoreased from 4.8 to 6.9 per cent from third to fifth
month and decressed to 6.3 per oent in the sixth month and
4.1 in the seventh month and agsin inocreased to 6.9 per cent
in the eighth month. Aocording to Philip (1978) the curcumin
oontent varied from 2,53 40 6.55 per cent, He alsc noticed
that the unoursd turmerioc samples had significantly higher
content of oleoresin snd curocumin than that of the used
samples in the same type. |

Krishnamurthy et al. (1972) raported that the yield
of oleoresin in turmerie varied from 4 to 7.5 per cent
and ithe oleoresin oontained about 18 to 25 per cent eseen-~
tial oil and 30 to 47 per eent ocurocumin. lewis et gl. (1974)
reported that turmerio contained 6 to 7 per oent oleoresin
and the oleoresin contained 18 to 20 per cent volatile
o1l and 35 per cent ouroumin, Matasi (1975) estimated
the oleoresin conient of six types of iumcrio and found
the maximum oleoresin content in *Alleppey finger' tur-
meric (24.3%)., The buldb of 'Alleppey' turmeric contained
only 16,2 per ocent olecresin. Krishnamurthy et al.
(1976) iried different extraotanis and apparatus for
oleoresin extraction and found that acetone was superior



to aloohel and Oill,ylm Aoeordm; to Philip (1978),
the oleoresin content varied botwom 12.1 to 21.1%. ZThe
per hectare Yield of oleeresin and curcumin vas aaxisum
in the type Mannuthy Ioesl. He also noticed that the
yield of oleoresin per hut-n wvas aaximum on 270th day
after planting and the minimum on 165th dey in all the
19 types studied.
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 MATHRIALS AND METHODS

The present study was undertaken at the College
of Horticulture, Vellanikkera during the period from
June 1979 to May 1981 for two seasons. The topography
of area selected for the experiment was fairly level and
uniform vith good drainage, The soil wae red loaa.

i

Open pollinated seeds of two types of turmeric,
'‘Amalapuraa’ and 'Dindrigam’ (Quroums sromatjce Salisb)
were sown and the seedlings were potted Aa.n poly thene bags
in May, 1978, The orop was harvested wvhen the leaves
dried up eomplately. Out of 1500 individusl plants,

175 wvere eeolected based on the yield taking the yield of
Amalapurem and Dindrigam as the basis. These seedling
rhizsomes vere planted in single mounds during May 1979

and harvested in January 1980, Observations on number of
roots, total wveight of rhisomes, number, length, girth

and intermodsl length of primary fingers and number, length,
girth and internodal length of sesendary fingers were taken
and based on the fresh weight of the rhisomes harvesied,
selections were made among the plants, Those with & fresh
weight of rhisomes having not less than 150 gas. vere

~ selected. Ivelve seleciions from Amalapuram amd thiry



A view of the experimental plot



selections from Dindrigen were obiained, which vas planted
in the main field in May 1960,

The lines selected were numbered as followat~

SELECTIONS FROM AMALAPURAM TYPE:

1. A 32 7. A T8
2. A3 8. 483
3. A5} 9. A 1M1
4. A &4 10. 4 104
S« ATV 11, A 169

6. A 76 12. A 180
Ac “Amslapuram control '

SELECTIONS FROM DINDRIGAM TYPEs

1. D4 1. D 187 21. D 211

2. D6 12, D 190 22. D 214
s. D7 13, D 191 23. D 217
4. D18 4. D194 24, D 220
5. D39 85, D 196 25. D 229
6. D 80 6. D 19T 26, D 304
7. D9 17. D 198 27. D 310
8. D 180 18, D 199 28, D 311
9. D 178 19. D 202 29, D314
10. D 182 20. D 209 50. D 320

DC ~ Dindrigam control



1. EXPERIMENTAL DETAILS

1.1, Cultivation

The land was ploughed well and raised beds of

7 N length and 50 cm width and 25 om height were taken
with a spacing of 30 cm between beds. Seed bits weighing
15 gms each were planted in the beds with one selection
in each bed. 7The plois were given uniform cultural ope-
rations, A fertilizer dose at the rate of 603160860 kg K,
1’205 and K20/ha was spplied in three split doses in addi-~
tion to 5 tomnes of ocattle manure. Roger (4 ml/lit.) wae
applied 60 days after planting and the same was repeated
on 120th day with Dithane - M. 45 (2 gas/litre).

Final harvesting was done on?‘}Oth day after
planting when the leaves had dried eompletely in asll the
plants. The weight wae recorded after proper cleaning.

2. OBSERVATIONS

Observations were made on 100th and 150th day after
planting and five plants in each linee selected at randoa

vere used for reoording observations,

2.1, Germination
The plantis germinated in each bed was recorded at
weekly intervals and perceniage was oaloulated,
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2.2. Height of the plant, number of tillers and nuaber
of leaves per plsnt

The height of the plant was ameasured in centimetiree
on 100th and 150th day after plnntins. The length of the
pseudostea, i.,e. from the ground level to the point where
the petioles clasped tightly, was taken as the height of
the plant. The number of tillers per plant and number of
leaves on the main plant and tillers were recorded sepa-
rately.

2.%5. Pests and diseases
2.%.1. Incidence of Shoot Borer

The number of plants infsoted in each bed was
recorded and expressed in percentage, Observations were
taken on 150th day after planting.

2.3.2. Inoidence of leaf diseases

The incidence of leaf diseases was indicated by
noting the leaf spots.

2.4. Rumber of roots

The total number of roots of the sslected plants
vire counted after final harvest and the mean was calocu-
lated,



2.5. Rhisome characters

Nunber of prisary and ncoum fingers, and
length, girth and interncdal length of primary and seoon-
dary fingers vere reccrded and tho mean was caloulated,
The length and girth vere messured in centisetres using
s non-strechable string and scsle, The distanee between
two consecutive nodee was recorded in millimeters as
internodel length.

2.6, Prosh weight of tho Rhizomes

The vajight of the selected planto vere reocorded
in grame after proper oleaning snd the mean vas caloulated,

2.7. Perosntage of dry turmerie

The peroentage recovery of cured turmerio was found
out taking a known weight of green turmerio and darying
after ouring.

3¢ CHEMICAL ANALYSIS

The d4ried samples of turmerio werse ground in a
Multiplex grinder and allowed to pass through a sieve of
60 mesh sise and wvas utilised for subsequent analysis.
3.1. Moisture content

Moisture content of dry turmeric samples vas
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nuum by the 0fficial Analytiocal Nethods of the
American Spice Trade Assooiation (1968) using Toluene as

reagent.
%.2, Estimation of curcumin

The ourcumin content was estimated by tho Official
Analy tical Methods of the Ameriean Spice Trade Asseciatien
(1968) using Methanol, The curcumin content wvas worked out
and expressed in percentage on dry veight basis.

3.3. Estimation ef Oleoresin

Oleorosin in turmeric vas estimated by the Indims
Standard Methods of Ssmpling and Test for Spices snd
Cendiments (1974). Extraction was done in Sexhlet mmtu
using acetone as solvent, The perosuiage recovery of -
oleoresin vas worked out on dry vﬂ.‘t mu.

4. STATISTICAL ANALYSIS

The data on different charssters studied were
subjected to statistical analysis.

4.1, Analysis of varisnce

The date on different charsciers were amalysed
using the analysis of variance as suggesied by Sasdscer
and Coohran (1967). |
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4.2, Yariability studies

To study the variabilitiy of charaoters, the coefﬁ-
cient of variation was worked out by using the formula,

O,V = S!Dg X 100' vhere
X

BQD. = Btandard d"iat‘m

v = Mean

To study the reliability of the means of charaoters,
the standard error of means vere ocaloulated, The homogenity
of different lines with regards tau a specific charac‘tor
wvas tested by using the Bartlett'’s test (Snedecor and
Cochran, 1967). As preliminery test of equality of varianoce,
the ¥ mex test was applied (Wineser, 1971). The Bartlett's
test wvere applied only for charaoters for which the rm
test was foui:d to be non~-significant as it is more powerful
than Yoax test.

4.3, Correlation studies

The inter relations between various plant
characters wvere studied by using the correlaiion analysis,
"The simple correlation coefficienis were listed for thdr
- significance., 1In order to assess the relative importance
of various charaoters in oontr;&u.ng to fresh weight of
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rhisomes h muliiple linear regression equation of the fora

y-bo‘t&_ blx,vhcrc
i=1
OLQM*F—QM/&

bo is tha—wﬁalroan&onmtﬁemt of y ony.

h1 is the partial regression coeffioient of y on x.

th

x4 is the value of 4 charscter

y is the expecoted fresh weight of rhisomes.

The partisl regression cceffioients were standardised
t0 observe the relative contridution made by each character
tovards total yield independent of unit measurement., The
standard regression co-efficients were worked out by using
the relation

sy = Standard deviation of yield
ex, = Standard deviation of the i' varisble,

IB(:’ . 9danol arvolites L Ln_?/w% C/o%bj'u‘mb.

4.4. Selection of lines for further multiplication

A seleotion index for identifying superior lines on
the basis of variocus plant chargcters wvas developed. 1t is

of the form,

n
yo=byt E“l byxge
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Where, n = number of fmm-. Yy is the expeoted fresh
veight (index) of the lime, i‘ is the partial regression
coeffioient of the fresh weight on the 1'® charaeter,

x, ie the value of the 1'® character for tae line,

The index scores corresponding to each line was
found out by substituting the mesn values of the charaoter
for the line, The best Mﬁo.o'f the bu/m. was considered
to Nmmuomuow-.

he lines vers elso ranked sccording to the
ourcumin content and ary weight per unit area ( °
The concordance betveen the different rankings wvere mea~
sured by caleulating ths Kendal's concerdance coeffioient
¥, given By the formula,

15! '
Vs vhere
a“(n’-n) R
£ = sun of squares of the ranks,

2 = number of charasters
n = number of lines.

Bignificance of W was tested Wy using the Ghi~-square
test, In case 'W' was found to be significant, a "poeled
ranking” basing upon the total of ths ranks based upen
.utmmt variables froa the lowest to the .huhut can be
attenpted (Oatle Bermard, 1960). li-mc upon this selection
eriteris, the best 10§ of the limes were recommended for
further multiplication.



RESULTS
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REBULTS

A detajiled study of the growvth charaetere and
quality aspects of fortytwo lines of open-pollinated
progenies of Amalapuram (12 lines) and Dindrigam (30 lines)
of turmerio (Curouma aromatica Salisb) was carried eut and
the results of the investigations are presented below.

The analysis of variance tables for different characters
are given in the appendix.

1. GROWTH CHARACTERS
1.1. Germination

It aay be seen from the Table 1, that slmost all
the lines showed 100% germination within two weeks except
for the lines A III (90%), D 18 (88.8%), D 39 (90.9%),
D 187 (90%), D 194 (84.66), D 197 (61.56), D 304 (87.%),

D 310 (755) and DC (97.7%). Iowest perocentags of gerai-
nation vae met with in the case of D 197 (61.5).

1.2, ilorphological Characters

The data on the morphologioal characters of the
open-pollinated lines are presented in the Tables 2 and 3.

1.2.1. Number of tillers per plant

The data showed that the linee were significantly



Table 1. Germination of epsn~pollinated progsnies of Types
Amslapuran apd Dindrigem (Curcums aromatjcs)

gt: Lines Oor?:glum ::.: Lines eu? 3 tion
1 AC 100,0 25 D178 100,0
2 A 32 100,0 24 D 182 100.0
3 A% 100,0 25 D 187 90,0
4 A 53 100,0 26 D 190 100,0
5 A 64 100,0 27 D 191 100,0
6 AT 100,0 28 D 194 84.6
7 A 76 100,0 29 D 196 100,0
8 A T8 100,0 30 D 197 61.5
9 A 83 100,0 31 D 198 100,0
10 A M 90,0 32 D 199 100,0
11 A 104 100,0 33 D 202 100,0
12 A 169 100,0 34 D 203 100.0
13 A 180 100,0 35 D 211 100,0
1% DC 97.7 36 D 214 100.0
15 D4 100,0 37 D 217 100,0
16 D6 100,0 38 D 220 100,0
17 DT 100.0 %9 D 229 100.0
18 D18 88,8 40 D 304 87.5
19 D 39 90.9 41 D 310 75.0
20 D 80 100,0 42 D 3N 100,0
21 D 91 100,0 43 D 314 100,0
22 D 180 100,0 4 D 320 100,0
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different with regards %o the number of tillers per plant.

On hundredth day, the number of tillers per plant
varied from 1.5 to 6.7. Ten lines (A 31, A 32, D 304,
D 320, A 78, A 180, D 20%, A 111, D 196, D 314) wvere found
to differ significently from others. Line A 31 produoced
maximum number of tillers per plant (6.7) followed by
A 32 (6.3) and D 304 (5.9). The lowest tiller production
vwas notioed in the lines D 39 and D 91 (1.5 each),

The number of ti{llers per plant varied froa 3.6 to
12,6 smong lines on 150th day. Maximum number of tillers
per plant was recorded in the line D 20% (12,6) followed
by line A 31 (11,0), D 314 (10.9) and D 211 (10,2). Lines
A 180, D 202 and D 320 are alse found to have better tiller
production though they did not differ significantily among
themsgelves. The tiller production was poor in the line
D 310 (4.5) snd D 39 (3.6).

All the progenies of the “"Amalapuram” were found to
be better than Amalapursa type. Three lines D 39 (3.6),
D 310 (4.5) and D 190 (4.9) of Dindrigaa showed lower
growth than the Dindrigam type.

1.202. Hei@lt of the plant

The statistical analysis of the data showed taat



38

there wvere significant differences among the lines with
regards to the height of the plants,

On 100th day, the height of the planis varied bet-
wveen 15.8 em to 26.8 cm. Maximum height was reoorded on
the line D 178 (26.8 cm) olosely followed by lines D 211
(26 em), D 196 (25.8 om) and D 202 (25.4 om). Ihc line
D 197 showed the lowest height (15.8 em).

On 150th day, the height of the plant varied from
24 ez to 33.2 em. Seventeen linee were found to be signi-
fiocantly taller than the remaining lines and they did not
differ significantly ncncithc-nlvu. Maximum height vas
recorded by the line D 202 (3%.2 om) followed by D 196
(32.8 om), D 205 (32,2 om) and A 31 (32.2 cm). Line D 320
was the shortest with a height of 24 om.

With regarde to the progenies of Amalapurasm, seven
lines (A 31, A 5%, A 71, A 76, A 8%, A 111, A 104, A 180)
were found to be taller than the oontrol plants, but the

differences vere not eignificant,
1¢2.3. Nunber of leaves on the main plant

Humber of leaves on the main plant showed significant
variation among the different lines, Maximum number of
leaves on the main plant wves notioed on the line D 314
(7.4) followed by D 214 and D 302 (7.2 each), The rate



Table 3.

39

- d progenies of
£ leaves on the open pollj.m'u
:::::ro; A-alnparun and Dindrigem (Curoums aromatjes)

On the u:.n plant

On the tillers

Line * a
] 100t day 150th day 100th day 150th day
' / _ ° 1.6 ) 19.8
i S3GTE T w0 g‘.,22§§ 2.8
A 32 s (5 ¢3 (2,7108) 16,9 (4.117 .
A2l o4 t2.1180 53 (2.6398) 7.4 (3.8972 22,6
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AN 5.8 (2.6190) 4.8 2.6768) 3.3 (2.0686 23.8
A 104 4.5 (2.3558) 6.2 (2. 212) 5.8 (2.6086 27.2
1 6.3 (2.7134 4.4 $2.3 .0 (3.0070)  28.4
2 190 g.g 5'32335 5 gg-gggg% g,g 2 §§§g) 33.2
DC . . Te * 56 6.9 (2. .
5.4 (2.5274) 4.9 <2-1g,a . § +3696 3440
§ § 2'2 %3‘}%23’ 53 25'5214; 1401 (5.3394) 32.8
¢ * * 8 «8000 i
D 18 4.8 (2.4064; 2.3 23.237 g.e 2.19“ 6.0
Doy 3 (s.5048) 6.8 (27934 3.3 3‘§?§§§ 358
D °3 (2. .7 (2.5972) . .
D 91 6.5 (2.7410 .7 * . ) 3446
b Biggm pida Srowm g
n 1 8 [ ] L4 g M . P
D1z 6 (2.7776; 2% §2-g§;3 5.7 g %68 2886)  34.0
D 187 6.4 22.7156 &% (2‘;343) 2.5598 21,0
D191 59 (ihesh) o9 (2.8188) 34 (g gggg; gl-g
. [ ] . 1" 8'8 . °
D 194 6.8 (2.7892) 6.4 i 37553 16.3 4.1706} 24.0
D 1% 6.2 §2'5768§ 70 (3.0038) 4.3 (2iasss) 7.0
D 197 2.9 (1.9796 7.0 $2. o7 (2.1662) 21,8
D 10 &7 (oha1e) 53 gg'gggg 1.6 §4.g$ggg 32.0
D139 6.2 (2. 2 1604 (4. .
D 202 2o2 12405 5'3 (3:3090) 13.8 (3.8472) 44
D 203 6.6 (2.7526) 4. 3’14133 313 (3.0442)  29.6
phe Elang o e iain  us
D2 ° * * )t ™ 2. b
D 217 6.4 (2.7182 5.8 2.8‘02 S 2.1980) 20,4
D33 7.2 (iaoey 1.2 (s.oe0z) 16 (2:9414)  26.4
D of 2Ce 2,7866 11.7 4.3 .
D34 3 (zsza) 5. (21988 'l dan 3o
D 310 6.8 (2.7870 5e4 .2 (3.3504)  36.2
B ptemm  figiy enge
D320 1.2 (2.0802) 4.9 (2.44569 1952 (44974 .
0.278 1.5525 13.69 _

CD:- (P=0,05) 0,3439

Yalues in parenthesis indicate

!

x + 1 transformed ones
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ef leaf produetiion on the main plant wvas minimum in the
type D 197 (3.6). |

Froa the ebservatiens on 150th day, it was seen that
the number of leaves on the main plant varied from 4.4 %o
8.5. Maximum number of lomo on the aain plant was re-
corded on the line D 196 (8.5) followed by D 167 (7.4),
D 220 and D 229 (7.2 each). Ths lowest number of leaves
vere recorded by the main plant of the line A 169 (4.4).

| In the oase ef Amslapuram, eight lines (A 32, A 31,
A 55, A G4, AT6, ATB, A 104, A 180) vere found to produse
greater nuaber of leavee on the main plant than the control
plants, Line D 196 wvas found %0 preduce more number of
lsaves thsn Dindrigsa control.

1¢2.4. Yumber of leavss on the tillers

The datia revealed signifieant differences among the
lines with regards to the number of leaves on the tillers.

It vas observed that the mean nuaber of leaves on
tho tillers varied from 1,7 to 20,01 on the 100th day.
Twenty linee were found o de superior to the remaining
lines, though they were not significantly different ameng
themselves. Line A 32 prodused the maximum number of
leaves (20,01). It vas followed by lines D 320 (19,2).
Leaf produotion was peor in the Amalapurea contrel (1,7)
and D 91 (3,.1).



Table 5. Number of roots of om-pellmud progenies
of types Amalapuraa and Dindrigem (Curcyms
aromatics)

Lines Nuaber of Lines Number of
roots roots

AC 64.4 D 178 79.8
A 32 65.6 D 182 72.8
A3 85,6 D 187 79.2
A 5% 86,0 D 190 54.0
A 64 51,0 D 191 60.8
AT T2.4 D 194 T4.2
A 76 64.0 D 196 83%.0
A T8 81.6 D 197 72.8
A 83 60.8 D 198 58.6
A 11 71.8 D 199 84.6
A 104 49.6 D 202 69.2
A 169 79.8 D 203 143.6
A 180 82.6 D 211 83.2
e 62.4 D 214 90.4
D4 79.0 D 217 53.8
D6 86,8 D 220 60.0
D17 91,8 D 229 62.2
D 18 79.8 D 304 79.6
D 39 T4.4 D 310 77.0
D 80 80.4 D 3N 93.0
D 91 68.8 D 314 82.4
D 180 98.0 D 320 66.4

CD (P=0,05) 29.29
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The number of leaves varied froa 16.0 to 52.8
aocording to ﬂu(ohﬂ"num taken on 150th day. The
lines D 7 (52.8), D 320 (48.0), D 203 (44.6), A 31 (41.4)
and D 80 (99.8) were found to be superior to other lines,
A poor produotion of leaves on the tillers was observed
in the line D 39 (16) and D 130 (21),

All the lines of tho Amalapursm iype vere found to
produce significantly higher number of leaves on the
tillers than the contrel. Exoept for three lines (D 39,
D 190 and D 198), all other lines of the Dindrigam iype
vere also showing mere leaf produotion on the tillers
than the eontrel.

2. YIELD AND RHIZOME CHARACTERS

2.1. Number of roots

From the data furnished in the Iable 5, it ocould be
seen that the line D 203 produced the aaximum nuaber of
roots per plant (143) whieh vas significantly higher then
that of all other lines. Minimum number of roots ef 49.6
vas observed in the line A 104. -

It vas found that the lines A 64, A 76, A 83 and
A 104 produoced a lesser number of roots than that of tho
Amalspursa contrel, while D 229, D 220, D 217, D 198, D 191
and D 190 produced lesser number of roots than the Dindrigss
eontrol.
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2.2, Prinmary finger charscters
The data are furnished in the Table Sa.
2.2.1., Rumber of primary fingers per plant

The mean values presented showed thati the msan
number of primary fingers per plant varied froa 4.4 to
14.2 nnd the differences wvere statistically significant,
The maximum number of priaary fingers wai observed in the
line DC (14,2). It was follewed by D 180 (13.6), D 178
(13.2), A 78 (12,6), D 197, D 199 and D 91 (11 each). All
these lines wers statistioally superior to the remaining
lines. D 190 was the lovest with regards to the finger
produotion with an average number of 4.4 fingers per plant,

All ths prqsoniu of Amalapuram type were found to

be superior to their control, with a single exoeption in

| A 64, This was not the caes with Dindrigaa type where the
different lines produced leeser number of primary fingers
than the control. It was observed that the Dindrigam
control produced maximum number of primary fingers,

2.2.2. Iength of primary fingers

The variation in length of fingere wvas significant
at one per oent level. Among fortyfour lines D 217 toped
the list with an average of 9.75 om, but not significantly



Table Sa. Primary finger charscters of open-pollinated
zrocnuu of )Anhparu and Dindrigsa

Lin Number of m of  Girwh of Internodal
* ‘t'unr: fingers (om) t%ng;n length (um)
' ’L on

AC 5.6 8,88 7.84 5.70
A %2 9.4 T.16 6.78 6.24
A 31 9,2 T.42 6.04 6.58
ASS 6.4 z.“ T.17 6.10
A 64 4.8 6.92 6.3’ 5064
AT 6.4 - T«20 8,12 6.%4
A 76 9.2 1,79 8.06  6.08
A 83 T.4 9.72 8.14 T.10
A1 9.8 8e.44 6.16 6.14
A 104 6.8 T.44 755 6.06
A 169 6.8 9.18 T. 6.36
A 180 10.0 7.20 6.78 6.92
DC 14.2 8,80 8.10 8.90
Da 8.6 7.06 7,65 5.680
D6 7.6 8.%% 7.61 6.16
D7 11.2 - T.% 8.10 542
D 18 6.6 8.20 8.99% 6.46
D 39 6.4 8.5 7.2 «66
D 80 9.8 T.75 8,10 6.44.
D 91 11,0 8.00 T.45 5.84
D 180 13.6 7.70 Te 530
D 178 13.2 8,05 8,15 7.70
D 182 5.8 8,10 8.90 6.64
D 187 9.2 8.15% 7.10 6.64
D 190 4.4 7.6% 9.00 5.20
D 191 8.0 T7.95 7.25 6.46
D 194 8.2 8.80 6.35 T.94
D 196 T.4 8.45 7.90 .

D 197 11.0 T.10 6.85 6,02
D 198 6.4 8.5% 7.40 7.30
D 199 1.0 8.30 6.75 7.02
D 202 7.8 T.55 TT5 5.08
D 203 10.6 7.05 7.30 5,00
D 211 9.0 7.60 T.35 9,08
D 214 9.0 8,30 8¢ 8442
D 217 Se 9.79 1085 9.“
D 220 T.4 T.35 T.15 9,02
D 229 T.8 9.20 7.65 8.16
D 304 7.0 T45 7.05 8,00
D 310 6.6 8439 8.30 8.00
D 311 9.4 T.45 6.15 7.00
D 314 3,0 Te 6.8% 7.00
D 320 7.0 T.15 7.80 9,00

CD (P=0,05) 3%.29 1.26 1.60 2.7
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different from the lines A 83 (9.72 om), D 229 (9.2 em),
A 169 (9.18 cm), D 194 (8.8 om), DC and AC (8.8 om emch)
and D 39 and D 198 (8.5 om each). These lines were found
to be having longer primary fingers as comparsd to the
rest of the linees, It was aleo observed that A 64 pro-
duood shortest fingers with an average length of 6.92 ea

per tinsor.

The lines A 8% and A ‘169 vers found to be superior
to Amalapuram control and D 217 and D 229 vere superior
to Dindrigem eontrol.

2.2.3. Girth of primary fingers

It may be seen from the Table 5a, that there existed
eignifioant variation in girth of rhisomes among lines.

The line D 190 showed maximum girth (9.0 cm) oclosely
followed by D 18 (8,95 om) and D 182 (8.9 em). It was seen
that on the whole twentyone lines were significantly superior
to others but they did not differ significantly among them-
selves, The line A 31 produced relatively thinner fingers
vith a mean girth of 6.04 om per finger,

Only three lines of Amalapursa types (A 71, A 76,
A 83) had thicker rhisomes than Amalspursam eontrol. The
lines D 18, D 182, D 190, D 214 and D 310 produced thicker
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rhizomes thsn Dindrigsa esnirol, while D 7, D 180 and
D 178 produced fingers fiat equalled the line DC in the
caes of girth of primary fingers. ‘

Statistical analysis of the data revealed that
the variation among the linee with regurds to internocdal
length vas significent. The length of ths internods varied
from 5.0 ma t0 9.66 ma, Maximum length of 9.66 ma vas
recorded by the line D 217, followed by D 211 (9.08 mam)
and D 220 (9,02 mm). Along'v.tth them, snother eight lines
vere found to produos fingers with significantly greater
internodal length than the reet of the linee. The inter-
nodel length wae minimua in the line D 203 (5.0 am).

In the case of Amalapuram lines, all the lines had
longer internodes than Amalapuram control except for A 64
wvhich had seme length. JFor Dindrigam, only D 211, D 217,
D 220 and D 520 shoved longer interncdes than Dindrigsa

eontrol.
2.3, Secondary finger characters

Table 6 contains the data en seoondary finger

el;motoru.
2.3.1. Number of secondary fingers

The effect of lines on the number of secondary fingers
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Table 6., Secondary finger eharacters of open-pollinated
?rocuuu of es Amalspuram and Dindrigam
Curowma aromaties)

Lines Nusber of Iemgth of  Girth of Internodal

fingers fingers (em) fingers (om) length (mm)

AC 43.6 7.52 552 8,02
A 32 64.6 6.97 4,40 6.50
A 31 59.6 8,92 5052 T7.52
A S5S 52,0 8,21 4,62 8,20
A 64 ‘204 70“ 5.03 7000
AT 5142 6,17 4.94 5.88
A 76 36.8 7.7 5.58 6.58
A 78 57.8 8.25 5.21 6.62
A 83 35.0 T.%8 : 5.28 T.24
A 1M 47.6 7.18 S.41 6.44
A 104 48,2 8,30 5021 7.96
A 169 58.0 8.%% 5.13 7.46
A 180 31.2 6.81 4,51 6.56
e 44,0 8.94 5022 7.56
D4 48,6 7.72 4TV 6.74
D6 34,2 8.00 5.60 7.40
D7 46.0 6.65 4,85 6.10
D 18 45,2 7.95 4,89 7.46
D39 44.2 8.50 520 7.62
D 80 51,6 8,90 520 7.62
D 91 47.8 8.55% 5045 8.42
D 180 81,6 8,20 5.25 7.16
D 178 55.4 7.50 525 8,00
D 182 o4 8,80 6.15 8,62
D 187 57.4 T7.75 4.45 8,08
D 190 31.2 7.70 %5¢55 7.70
D 191 41,8 590 505 6.38
D 194 79.4 7.60 4,70 T.14
D 196 T0. 8,70 5,00 8.

D 197 52.0 6.20 5.05 5.14
D 198 40,8 T.15 4.70 8.%6
D 199 56.8 7.05 4,85 6.40
D 202 48,2 9.00 4.65 9.40
D 203 66.0 6.20 4,50 7.00
D 214 52.6 7.40 5000 8,00
D 217 41.4 9.00 4.99 10,00
D 220 39.4 6.35 505 8.00
D 229 53,0 8.45 5¢35 9,32
D 304 49,6 7.25% 4,65 9.32
D 310 32,6 7.50 5.15 8.50
D 311 51.8 530 4,85 T.32
D 314 52.8 6.80 4,60 7.36
D 320 5066 6.60 5.60 9.28

CD (P=0,05) 17.17 1.69 0.74 T 2420
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vas found to be signifiesnt, The line D 180 produced
maximum number (81,6) of secondary fingero followed by

D 194 (79.4), D 196 (70.6), D 203 (66.0) and A 32 (64.6).
There wvas no significant difference among the above lines.
The lesst number of 31.2 fingers vas observed in line A 180,

Among the Amalapuraa lines, eight lines were found
to be producing more mbor of ssoondary fingers when com-
pared to the eontrol and twentyfive Dindrigam lines were
found to produce more number ef fingers than control.

2.%.2, Length of secondary fingers

With regards to the length of secondary fingers
there vas significant variation among lines. MI&%
wval found to be superior to others but on par with thea-
selves. The longest fingers were notieed on tho lm-
D 202 and D 217 (9.0 em). They were followed by D 80
(8.9 om) and DC (8,94 cm)., The line D 311 produced tae
shortest fingers (5.3 aa),

Among the Amalapuram, seven lines were found to be
having longer fingers than control and among Dindrigam,
eleven lines were having longer fingers than Dindrigsa

control.
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2.3.5. Girth of secondary fingers

The mean gkth of the secondary fingers varied
between 4.4 om to 6,15 om and the variastion was aﬁtio-
tically significant, Maximum girth was recorded by the
line D 182 (6.15 om) follewed by D 320 and D 6 (5.6 cm each),
D 190 (5.55 om), A 31 (5,52 om), AC (5.52 om), D 91 (5.45 cm)
and A 111 (5,41 om), They were feund to have thicker rhi-
gomes than the rest ef the lines. The lines A 32 (4.4 ca)
and D 187 (4.45 om) produced fingers with comparatively
nailar girth,

A 31 had same girth as that of Amalapuram eontrol
and eight Dindrigeam lines vere found to be thioker than

control,
2.3.4. Internodal length of escondary fingers

With regards to the length of internode, the line
D 217 (10 mm) produoed longest internodes, followed by
D 202 (9.4 mm), D 229 and D 304 (9,32 mm each). The
line D 197 produced shortest internodes with 5,14 mam,
8tatistical analysis uhoind highly significant differences
among lines and sixteen lines were found to be producing
significantly longer internocdes as compared to the rest.

Only the line A 53 is found to hawe longer internodes



Table 7. Wet weight and owring percentage of rhiscmes of
open-pollinated progenies of itypes Amslapuram
and Dindrigem (Qgreums aromatica)

.

Linee Wet weight Yield per Curing
plnnti?:las.r "~ plot (kg) percentage
AC $516.0 . 20,64 23.16
A J2 410,2 | 16.41 29.20
A 31 527.0 21,08 28,10
A 53 383.4 15.32 26.20
A 64 35642 o 14.24 22,80
AT 429,2 ' 17.16 24.70
A 76 388.,4 ‘ 15.54 23.62
A T8 563.2 ; 22.48 26.94
A 83 485.4 19.42 28.30
A 111 653.4 26.14 24.30
A 104 481,0 19.24 - 19.50
A 169 507.,0 ‘ 20,28 27.13
e 494.8 19.79 25.67
D4 452.8 18.11 25.21
D6 443.4 ‘ 17.74 25.86
D7 413,2 16.5% 26,56
D 18 393.8 15.7% 28,00
D 39 55648 21.47 27.61
D 80 517.8 20,71 22,31
D 91 529.0 21,16 2%.80
D 180 671.4 26.86 24.68
D 178 431.4 17.26 25.02
D 182 685.4 2T.42 21,97
D 187 406.6 16.26 26.19
D 190 383.2 15.3% 24,94
D 191 357.4 14.29 31,16
D 194 515.8 20.63% 28,09
D 196 486,0 19.44 25,30
D 197 409.8 16,38 25.27
D 198 481.4 19.26 25,01
D 199 693.6 27.74 24.41
D 20% 458,.8 18.35 30.24
21 381,6 , 15.26 3%.40
D 214 545.0 21,80 29.70
D 217 372.4 14.89 31.84
D 220 439.4 17.58 28,11
D 229 582.4 23.29 26,87
D 304 411,6 16.46 31.95
D 310 356.0 14.24 33.46
D 311 440.6 17.62 33.62
D 314 348.0 13.92 28,56
D 320 445.4 18,22 31.08
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(8,2 mm) than Amalapuraa oentrol among the Amslapuram
lines while fiftsen lines showed longer internodes when
compared to Dindrigea control among Dindrigsa lines.

2.4.1. Fresh wveight of the rhisomes per plant

The data on fresh veight of rhizsomes per plant is
furnished in the Table 7. The yiold per unit area (3 m
and the ouring percentage is also furnished in the same

2y

Table.

Observations on yield per plant showed significant
difference among lines, The average yield varied froa
316.4 gas to 6935.6 gas per plant. The line D 199 (693.6 gms)
ranked first which wvas on par with twelve lines (AC, A 31,
A T8, A 111, D39, D80, D91, D 180, D 182, D 194, D 214
and D 229), These linees were found to be superior to all
other lines. £ low yield of 316.4 gas of green turmerio
per plant was recorded by the line A 180,

Among the Amalapuram lines, the lines A 31, A 78 and
A 111 were found to be higher yielders than control. Nine
lines (D 39, D 80, D 91, D 180, D 182, D 194, D 199, D 214
and D 229) were found to produce plants with higher yield
than control plants, in the case of Dindrigam lines,

The yield per uniti area was also found to be higher
PSS
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in the line D 199 (27.74 kg), olosely followed by D 182
(27.42 kg) and A 111 (26.14 kg). The yield per plot was
the lowest in the lime A 180 (12.65 kg).

2.4.2. Curing perosntage

Maximum recovery of the cured turameric was rsoorded
by the line D 311 with a ouring percentage of 33.62
followed by the lines D 310 (33.46%), D 211 (33.40%),
D 304 (31.956) and D 217 (31,84%). The ocuring percentage
vas the minjmum in the line A 104 (19.50%).

3. THE IMPORTANT CHEMICAL CONSTITUENTS

The peroentage of suroumin and oloorosin and the
projected yield of ocurcumin per unui area are given in
Table 8.

3.1. Curouain

Highly eignificant differences were notioced in
ouroumin content among the different lines, The ocuroumin
content varied from 1,14 per cent to 5.37 per ocent among
the lines. The line A 53 gave 5,37 per oent of ourocuain
vhich was maximum and thie line was significantly superior
to all other lines., The lines D 18 (4.13%), D 199 (3.99%),
D 180 (3.83%), D 311 (3.64%) and A 180 (3.62%) also gave



Table 8. Curcumin snd oleeresin in the open-pollinated
?rogcnitt of types Amalspuran and Dindrigaa
Curcuma aromsties)

Curcumin on dry g::;oroun‘on
Lines vaxght basis ve
Peroentage  Yield per basis %gg
plot (kg)

AC 2.28 0,108 11.48
A 32 2,28 0,109 13.58
A 31 2.55 0.151 16.57
A 53 5¢37 0.215 19.12
A 64 3.05 0.099 18.39
AT 2.43 0,103 10.60
A 76 2,53 0.093 16.70
A 78 2.51 0.152 13.64
A 83 1.39 0.076 19.38
A 111 1,18 0,075 | 19.23
A 104 1.45 0,054 16.26
A 169 1.57 0.086 15.83
A 180 3.62 0,116 ' 16.53%
D4 2,62 0.119 | 22,11
D6 3.18 0.146 14.56
D7 2.77 0.122 16.00
D 18 4,13 0.182 - 18,16
D39 1.23 0,073 13.39
D 80 134 0,062 15.72
D 9 1.61 0.081 10,75
D 180 3.8% 0.254 12.57
D 178 1.84 0.079 1%5.91
D 182 1.63 0.098 22,60
D 187 1.98 0.084 12.%
D 190 2.99 0,098 18.6’
D 191 2,05 0.091 19.57
D 194 2.63% 0.152 16,96
D 196 2.94 0,145 13.64
D 197 1.27 0.,05% 11.74
D 198 2,59 0.12% ' 11.29
D 199 3.99 0.270 16.43
D 202 2.43 0.12% 15.69
D 203 1.18 0.065 14.18
D 211 2,54 0.129 15,90
D 214 1.78 0.115 13.87
D 217 2,00 0.095% 18,02
D 220 1.14 0,056 14.73
D 229 3.16 0.204 14,20
D 304 2447 0.129 15.33
D 310 1.58 0.075 15,05
D 311 3.64 0.215 14.89
D 314 2.22 0.122 14,67
D 320 1.38 0.078 . 12.42

CD (P=0,08) 0,14 1.44
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s relatively higher peresntage of curcuain. The line
D 220 recorded lovest ourewmin oontent of 1.14 per oent,

Among Amalapursm limes, A 31, A 53, A 64, A T1,
AT6, A 78 and A 180 M higher content of ourcumin
than their control, Ameng Dindrigam, D 4, » 6, D7, D 18
D 180, D 130, D 194, D 196, B 198, D 199, D 211, D 229,
D 304 and D 311 were better than their control.

The yield of curoumin per plot was found ‘o be
maximun in the case of D 199 (0.270 kg) followed By D 180
(0.254 kg) and D 311 (0,215 kg) and it vae loweet in the
line D 197 (0,053 kg).

%.2. Oleoresin

Analysis of the data on oleoresin perocentage
revealed that differences smong lines vere siatistically
signifiocant, Line D 182 gave 22,60 per cent of oleoresin
vhich vas statistically on par with line D 4 (22,114),
These two lines wvere significantly superior to all the
remaining lines, with regards to oleoresin oontent. Oleo-
resin recovery was the lowest for the line A 71 (10.60%),
Except for A 71, all other lines gave higher oleoresin
recovery than Amalapursa eontrel. In the case of Dindriges
lines, 19 lines were found to have higher oleoresin content
than eontrol.



Table 4. Variation in the ineidence of shoot borer attack

30

Lines Perocentage Lines Percentage
AC 16,66 D 178 20,00
A 32 18,88 D 182 0,00
A 31 10,00 D 187 33.3%
A 5% 14,28 D 190 33.33
A 64 22,22 D 191 60.00
ATY 25,00 D 194 9.09
A T6 0.00 D 196 25,00
A 78 18,18 D 197 25,00
A 83 0,00 D 198 - 5,88
A 111 44,44 D 199 0,00
A 104 12.50 D 202 11,11
A 169 16,66 D 203 11,11
A 180 18,18 D 211 10,00
e 19.99 D 214 10.00
D4 18.18 D 217 9,09
D6 12,50 D 220 T4
D7 33.33 D 229 1.1
D 18 37.50 D 304 14.28
D 39 0.00 D 310 0,00
D 80 27.27 D 311 0.00
D 91 22,22 D 314 8433
D 180 0.00 D 320 0,00




. Some lines of Amalapuram type -
see the variation



Some lines of Dindrigam type -
see the variation



Some lines of Dindrigam type -
see the variation
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" 4. INCIDENCE OF PESTS AND DISEASES

No incidence of leaf diseases (Iaphrins msoulems
and Colletotrichum capgicl) wae noticed during the season.

Inoidence of shoot borer (Dishoehrosis pupetiferslis)
attack vas found, Lines A 76, A 83, D %9, D 180, D 182,
D 199, D 310, D 311 and D 320 vere not attscked hy iae
pest whereas D 198 (5.808), D 220 (7.148), D 194 (9.09%),
D 217 (9.09%), D 211, D 203 aud A 31 (10,008 each) shoved
1oss ocourrence of the atiask of shoot borer. Line D 191
(608), A 111 (44.44%) snd D 18 (37.55) shoved maximwma in-
- oidence of pest attaek.

5« VARIABILITY STIUDIES

The data on mean, standard error of mean, cosffieient
of variation (CY) and variance of various characiers-are
furnished in the Tables 9-26. |

5.1, Number of tillers

The data indicated that on 100th day, the varisbilily
ranged from 17.27 pé oent to 100 per cent among lines with
respect to number of tillers, The line D 18 showed 100 |
per eent variability followed by D 187 (95.71%) and A 53
(88,3%%). It was the lovest in the case of A 32 (17.27¢)
and A 111 (20.008).
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Mean, standard error of mesm, mtno.lmt of variation and
variance (Table 9 to 26)

Table 9, Number cf uu-u (100&\ day)

Lines  Mesm » l.t.(e) C.V.($) Variance
AC 1.6 0.23 34.37 0.30
A 32 6.5 0.51 - 17.27 1.29
A3 6.7 2.20 66.62 24.30
A9 2.6 1.18 88,33  7.02
A 64 %2 9‘” 26025 "~ 070
AT 3.0 0.60 60,00 ' 3063
A 75 2.4 v O.” 22-92 ) OJO
A T8 4.9 0,83 - 37.40 C 3.49
A 1M Je9 0.45 - 1,00
A 104 2,5 0.68 58-45 2.31
A 169 2.2 0.%8 38,18 0.70
A 180 4.3 0.75 49.12 2.78
bC 2,5 0.8% - 68.57 3.68
D4 2.7 0.86 - 52,86 2,19
D6 33 0.67 - 47.50 2,31
D 7 3.‘ 006’ : 28020 ’ 1098
D 18 1.7 0.89 100,00 4,00
DY 1.9 0.57 T1.25 1.29
D 80 2.9 0.71 52.67 2449
D9 2.5 0.51 71.25 “1.29
D 180 35 0.95%5 . $6.05 4.53
D 178 3¢5 0.59 37.22 1.79
D 182 Se1 0.49 94,06 1.18
- D 187 2.3 1.19 95-71 7.18
D 190 1.7 0.5 1.69
D 191 3.5 0.68 st 2.31
D 194 2.4 0,81 70.00 Je31
D 195 3.9 1.32 T0.24 8.70
D 197 1.8 0.71 79.00 2.49
D 198 2.3 0.39 37.08 0.79
D 199 3.5 0.51 $1.67 1.29
D 202 3.8 1.19 63.81 7.18
D 203 4.3 0.64 94.55 2.31
D 211 2.2 0.81 75.83 331
D 214 2,9 0,32 2%.6 0,50
D 217 1.9 0.32 35.50 0,50
D 220 %2 0.98 64.41 479
D 229 3.0 0.86
D 3504 59 1.54 33.75 11.83
D 310 Bed 1.29 84.71 B8.29
D 311 35 0.68 42,22 2,31
D 314 4.1 1.12 57.05 6.30
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Mean, siandard error of mean, coefficieni of variation and
variance '

Table 10, Number of tillers (150th day)

Lines Mean 2 80"(‘) coV-(*) Variance
AC 3.8 0.49 28.68 1.18
A 32 8.2 1.29 30,64 8,29
A 31 11.0 1.39 27.711 9.67
A 53 5.6 1.07 41,21 571
A 64 4.9 0.89 40,00 4,00
AT 7.8 1.30 36.50 8.52
A 76 5.4 1.36 54.46 9.30
A 78 5.9 0.83 31.17 3.49
A 83 8.5 0.81 21,16 Je31
A1 6.8 0.49 60,03 1.18
A 169 5.4 1.03 41,07 529
A 180 9.3 1.0% 25,55 529
DC ~ 5.9 0.83 23,38 .49
D4 7.9 0.54 20,33 1.48
D6 7.7 2,8% 64.79 40,52
DT 8.7 0.79 20.%4 3.20
D 18 6.6 0.51 17.27 1.29
D 39 3.6 0.25 15.28 0,30
D 80 6.1 0,86 30.97 3.08
D9 5.2 2.57 110.76 33.17
D 180 T.4 0.51 15.47 1.29
D 178 7.7 1.70 47.63 14,51
D 182 6.2 1.07 36.21 571
D 187 6.4 2,08 53 21. 7
D 190 4.9 0.83 37.40 3,49
D 191 8.2 1.25 33.21 7.78
D 194 5¢5 3.62 130,81 65.77
D 196 7.0 1.16 35.97 6.70
D 197 6.2 0.38 13.55 0.70
D 198 6.7 0.79 26.32 320
D 199 7.1 0.73 22.78 2.68
D 202 9.7 1.81 40,60 16.43
D 12,6 1.91 33436 18,23
D 21 10,2 0.66 14,51 2,19
D 214 7.6 1.49 42,95 11,22
D 217 5¢6 2.29 65.77 26,31
D 220 Tel 0.97 50014 4.70
D 229 6.1 1,02 36.77 5.19
D 304 8.3 0.98 26.07 4.79
D 311 7.6 0.39 1M1.7 0.79
D 314 10, 0.54 11,09 1.48
D 320 9.2 1.29 30.64 8.29




Mean, standard error of mean, ecefficient of variation snd
variance :

Table 11, Height of the plamt (100th W)

Lines Mean 2 8.3,(4) C.V.(%) Variance
AC 20.8 1.16 12.45 6.70
A 32 20,0 1.3 15.40 9.48
AN 25.0 2.9 20,60 26,52
A 53 22,0 2.34 23.82  27.45
A 64 18.4 1.9 19.46 12,81
AT 20.8 1.39 14,95 9.67
A T6 22,0 1.32 17.59 14,97
A 78 254 2. 19.74 21.34
A 8% 2%.4 2,48 23.72 30.80
A1 25,2 3.39 32,72 57«

A 104 20.8 1.16 12.45 6.70
A 169 21,2 2,08 21,98 21. 7
A 180 24,6 1.57 14.27 12,32
DC 2%.4 2,01 19.27 20.34
D4 21.6 1.12 11.62 6.30
D6 24.6 . 16.91 1730
27 21,6 0.92 9.58 4,28
D 18 22,8 Tl 17.36 15.68
D 80 24,0 0.98 8.83 4.49
D 91 18.0 2.14 26.61 22.94
D 180 23.6 2.54 24.07 32.26
D 178 26.8 2.43 20.34 29,70
D 182 2%.6 0.39 Y 0,79
D 187 2%3.0 151 14.71 11.49
D 190 19.6 2.16 24, 2%.32
D 191 22,0 1.70 17.32 14.51
D 194 20.4 1,99 - 21.81 19,80
D 196 25.8 1.93 16.74 18.66
D 197 15.8 .03 42.97 46.10
D 198 22,2 2,15 21.71 2%.2%
D 199 21,6 1.69 17.50 14.28
D 202 25.4 1.28 11,34 8.29
| 20? 25.2 1.11 9.88 6.20
D21 26.0 1.00 8.62 5.01
D 214 22.4 1,63 16.29 13.32
D 217 22.0 0.45 4.55 .

D 220 24.6 1.48 15.45 10.9%
D 229 20.4 2.48 27.21 50.

D 304 21,0 1.38 14.67 9.48
D 310 22,2 2,13 21.44 22,65
D 311 24.4 1.57 14,38 12,32
D34 24,0 5.26 30.46 53.43
D 320 18,0 1.41 17.55 9.96
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Nean, standard errer of msem, eosefficient of variatien and
varianee : ‘

fable 12. Height of the plamt (150th day)

Lines Mean 2 8.E.(0) C.V.($) Varisnce
AC 29.6 0,98 7.39 479
A 32 28,8 0,58 4.51 1.69
AN 32,2 2,31 1.56 26.72
ASY 30.2 2,17 16.13 2%.87
A 64 26.2 1.16 9.86 .
AT 30.6 1.79 12.78 15.91
A T8 28,8 1.52 10.24 8.70
A g3 $0.0 .38 10.27 9.48
A 111 30,8 1.32 9.% 8.70
A 104 %0.8 1.16 8.41 6.70
A 169 28,2 1.39 10.74 9.18
A 180 31.2 . 18.97 35.04
be 32.8 141 11.70 9.98
D4 27.0 2,57 19.49 3929
D6 29,6 146 9.97 10.69
D1 24.8 0.%7 339 0.70
D 18 30.4 1.” 100 9079
D 39 23.4 1.66 15.85 13.71
D 80 27.4 0,81 6. 331
g 91 29.4 0,68 5.17 2.31
180 27.8 0.37 3.07 0.70
D 178 30.0 1,81 13.53 16.48
D 187 29.0 0.83 6.45 3.49
D 190 23.8 1717 16, 15.
D 191 23%.2 1.07 9.48 S¢T1
D 194 28,2 2,15 17.09 23.2%
D 196 32,8 0,58 3.96 1.69
D 197 . 1.12 9.44 6.30
D 198 32,0 0,71 4.94 2.49
D 199 25.4 1.9 14.09 12,81
D 202 35.2 0,92 6.17 4.20
D 211 29.8 1,82 13.72 16,72
D 214 28.4 1.03 8.09 5.29
D 217 30.0 1.92 14.33 18.49
D 220 24.6 0.25 2.24 0.30
D 229 24.6 0,31 2.85 0.49
D 304 28.8 0.7T% 5.69 2.68
B $10 28.2 0.86 6.81 3.68
311 30,2 0.70 5.19 2.46
D 314 30,2 2.99 22,15 44.75
D %20 24,0 1.22 11,42 T7.50
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Mesn, standard error of mesm, coeffioient of variation and

variance
Table 13. Nuaber of leaves on the main plant (100th day)

CoV. (%)

Lines Mean 2 B.B.(a) Variance
AC 6.9 0.3%2 10,14 0.50
A 32 6.4 0,951 17.81 1.29
A 31 6.4 0,%9 13,91 0.79
A 5% 6.7 0.75 24.12 2,68
A 64 5e¢5. 0.92 $6.96 4,28
A 71 5.9 009‘ 2003’ 1048
A 76 6.4 0.25 8.%9 0.30
A 1N 5.8 1.24 44.68 7.67
A 180 5.5 0.59 20.30 1079
DC 7.2 0.%8 11,67 0.70
D4 Sed 0.25 9,82 0.30
D6 6.3 0.59 20.94 1.79
D 18 4.8 0.20 9.38 0,20
D 80 Sed 0.39 16.48 0.7
D 91 6.5 0.81 27.58 D31
» 180 6.2 0.%38 13.55 0.70
D 178 6.1 0.73 26.45 2.68
D 187 6.4 0.39 135.91 0.79
D 190 6.7 0.58 19,12 1.69
D191 5.9 0.32 11.83 0.50
D 194 6.8 0.38 12.35 0.70
D 196 6.2 0.48 17.58 1.18
D 197 2.9 1.57 97.50 12,32
D 198 6.7 0.58 19,12 1.69
D 199 6.2 0.20 725 0.20
D 202 5e2 0.33 12.76 0.54
D 203 6.6 0.39 13.48 0.79
D21 6.6 0.51 17.27 1.29
D 214 T.2 0.20 6.25 0.20
D 217 6.4 0.25 8.59 0.30
D 220 6.8 0.%8 12.35 0.70
D 229 T.2 0.58 18.05 1.69
D 304 6.9 0.32 10.14 0.50
D 310 6.8 1.08 3%.47 5.80
D3N 6.6 0.25 8433 0.30
D 314 T.3 0.51 15.41 1.29
D 320 7.2 0.38 11,67 0.70




Mean, standard error of amean, coeffiocient of veriation and
varisnce : :

Tadble 14. Number of leaves on the main plant (150th day)

Lines iigan £ 8.B.(a)  C,V.($) Varianoce
AC 2e7 0.49 18,79 1.18
A 32 6.7 0.73 24.12 2.69
A 31 6.3 0.%9 20.94 1.79
A 53 2¢9 0.45 16.67 1.00
A 64 5.9 0.54 20433 1.48
AT 24 0.25 10.19 0.30
A 76 5¢7 0.66 35.24 2.19
A 78 T.2 0.37 13455 0.71
A 83 5.1 0.49 15.14 1.18
AN 4.8 0.%8 25,00 1.69
A 104 6.2 0.20 ' 9.37 - 0.20
A 169 4.4 0.49 o 17.58 1.18
A 180 6.2 0.25 ' 12.50 0.30
DC 7.6 0.37 - 13455 0.71
D4 4.9 161 = 47.50 13,03
D7 5¢3 0.37 16,15 0.
D18 Se4 0.51 2t 11 1.29
D 39 4.9 0.25 10,19 0.30
D 80 6.8 0.32 - 14,20 0.50
D 91 5’7 0.20 6'62 0’20
D 180 4.7 0.58 22.41 1.69
D 178 6.5 0.79 27.29 J.20
D 182 5.8 0.51 17.27 1.29
D 187 T4 0.89 3333 4,00
D 190 2.2 0.25 Te43 0.30
D 191 6.9 0.37 16.15 0.71
D 194 6.4 0.63 20,14 1.98
D 196 8.5 0,51 17.81 1.29
D 197 7.0 0.25 5713 0.30
D 198 4.7 0.32 10.14 0.50
D 199 %3 0.73 34.17 2.66
D 202 5.7 0.81 32.70 Je31
D 203 4.7 0.86 33.10 .

D 21" 6.5 0.73 34.16 2.68
D 214 6.3 0.59 20,30 1.79
D.220 Te2 0.20 ' T7.76 0.20
D 229 Te2 0.38 11.67 0.71
D 304 6.8 1.75 54.31 15.20
D 310 S.4 0.49 ‘ 16.03 1.18
D 311 4.9 1.32 52.68 8.70
D 314 6.1 0.32 14.20 0.50
D 320 4.9 0.73 - 26.45 2,68




Mean, standard error of mesn, coefficient of variation and
variance - '

Table 15. Number of lesves om the tillers (100th dey)

Lines Mean * B.B.(a) C.V.($) Varianoce
AC 1.74 1.26 130.00 8.17
A 32 20.01 2,89 31,72  41.86
A 31 16.94 4.54 59.19  103.63
A 53 7.39 4.50 109.57 101.60
AN 6.42 : 1.88 58,47 17.72
AT6 4.89 1.80 72,14  16.32
A 78 12.76 3.26 53.68  53.29
A 83 8,18 2.01 52.44 20,34
A 111 10,57 2.92 58,30 42.64
A 104 327 1.53 55.16 11.69
A 169 580 1,65 59,68 13.69
A 180 8,04 1.80 48,09 16.32
DC 3.26 2.0% 108,33 20.70
D4 6.89 135 42,08 9.18
D6 10.35 .29 65.98 54.61
D7 14.12 1,02 16.06 5.19
D 18 6.80 2,37 68,08 28,19
D 39 3.80 1.96 95.43 19.27
D 178 9.10 Y12 T71.22 48,72
D 182 7.90 0.77 21,63 2,99
D 187 5.70 5¢T5 149.88 166.15
D 190 5.60 4.92 141.41 121,66
D 191 9.40 1.44 30,96 10.36.
D 194 8.80 4.22 89.15 89,30
D 196 16,30 9.48 98,28 450,71
D 197 4.90 1.10 47.69 6.15
D 198 370 0.95 $53.00 4.49
D 199 15.60 6.72 81.85 226.80
D 202 16.40 6.71 75.15 225,90
D 203 13.80 6.67 94.5% 22%,20
D 211 8,30 8.11 84,07 329.78
D 214 5.60 2.54 88.75 32.26
D 217 5430 0.92 36.96 4,28
D 220 6.80 4,15 108,02 86,30
D 229 7.60 5.06 118.13 128,59
D 304 17.70 7.62 86.16 291,04
D 311 10.20 4.82 89.91 116.42
D 314 11.80 2.15 39.51 23.23
D 320 19.20 4,22 47.30 89.49




Mean, standard error of niaa. ooefficient of variation and
varignoce

Table 16. Number of leaves em the tillers (150th day)

Lines Mean 4 B.Bo(d)  C.V.($)  Variance
AC 19.8 3.82 43,23 T3.27
A 32 36.8 5.83 - 35,52 170.82
A 53 22.6 Se37 33.36 56,85
A 64 22.8 1.98 19.47 19,71
A T6 28.8 T«94 61.77 316.48
A 78 32,0 4,03 28,22 81.54
A 33 3.2 3.81 26.69 72.76
A 111 28.2 3.67 . 31.41 67.73
A 104 23.8 4,54 42.77 103.63
A 169 27.2 3.29 27.17 54,61
A 180 28, 3,00 23.5% 45.29
e 22.8 3.36 33.03 56.70
D4 31.2 2,51 18.16 31.69
D6 34.0 3,57 23.53% - 64,00
D 18 30,0 4.62 64.63 106.91
D %9 16.0 2.07 29.00 21,52
D 8C 39.8 3.42 19.19 58,67
D91’ 34.8 6.63 42,67 220.85%
D 178 29.8 5.61 - 42,01 157.75
D 182 25.2 1.65 14.68 13.69
D 187 34,0 10.34 68.15 536.84
D 190 21. 343 36.57 56,98
D 191 31.2 3.09 22.24 48,16
D 194 34.2 6.00 39.29 179.82
D 196 24.0 3.07 22.98 47.19
D 197 29.8 4.58 42.71 105,06
D 198 21.8 3.70 38,03 68.72
D 199 32,0 5462 39.31 158,25
D 202 33.8 4,90 32.48 120,56
D 203 44.6 . 5,09 25.58 130.18
D 211 29.6 2.63 19,96 34.69
D 214 34.8 6,22 40,06 194.32
D 217 57.8 7.96 47.19 318,26
D 220 28.4 © 4,22 33.27 89.30
D 229 26.4 6.84 58,03 234,70
D 304 37.2 35.96 2%.84 78.67
D 310 33.0 8,78 59.58 386.51
D 3N 36,2 6.24 38459 195.16
D 314 . 29.4 4,65 35.41 108,.3%6

D 320 48.0 3.T4 17.44  70.05




On 150th day, it vas seen that there vas a wvide
variability from 11,09 per eent to 130.81 per oent.
Yariability wvae maximus in the oase of line D 194 (130.81%),
followed by D 91 (110,76%) while D 314 (11,096) and D 311
(11.714) ranked the loveet.

5.2, Height of the plant

With regards to the height of the plant on 100th day,
variability renged froam 4.55 per cemt to 42.97 per ecent.
Line D 197 had the maximum variability with 42.97 per cent
and 1ine D 217 hed the lowest varisbility (4.5%).

The height of the plant on 150th day recorded a
variability ranging froa 1.56 per oent to 22,15 per oent,
Maximum variability was met with in line D 314 (22,156)
followed by line D 4 (19.49%) and A 31 showed minimua
varisbility (1.56%).

5,3, Number of leaves on ihe main plant

With regarde to the numbder of leaves produced on
the main plant on 100th dsy, s variability rangs of 6.25
per oent to 97.5%5 per oent wae recorded. Line D 197 re-
ocorded ux,tlun variability of 97.5 per cent while line
D 214 showed minimum varisbility of 6.25 per oent.
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Mean, standard error of mean, coeffiocient of varistion and
varianoce ; e

Table 17. Number of reeots

Lines Mean £ B.B.(4a) C.Y.(%) Yariance
AC 64.3 | ti.g; 73.15 2219.35
A 32 65. 9. 30,96 412,49
A 3 85.6 9.92 25.95 493,28
A 53 86.0 15.59 40,62 1220, 10
A 64 51.0 11.9% 52.47 716.09
AT T2.4 6.98 21.59 244,29
A T6 64.0 9.77 34.20 479.17
A T8 81.6 9,90 27.18 491,95
A 83 60.6 10.28 37.86 529492
AN 71.8 10.95 34.16 601,72
A 104 49.6 10.23 46.19 524.86
A 169 79.8 9.66 27.12 468,28
A 180 82.6 14.07 38,16 993,51
DC 62.4 4.96 - 17.79 123.21
D4 79.0 10,93 26.66 - 535.45
D6 86.8 14.54 37.53 1061.45
D7 91.8 12,15 29.65 740.92
D 18 79.8 13.49 37.86 912,64
D 39 T4. 11,46 $4.52 659.46
D 80 80.4 5.56. 15.49 155,25
D 91 68.8 8.61 28,04 372.10
D 180 98.0 10.42 23.79 545,22
D 178 79.8 T.94 22.29 316.48
D 182 72.8 4.04 12.42 81,72
D 187 79.2 10,80 30, 55 585,64
D 190 54.0 12,78 53.02 819,67
D 191 60.8 9.21 33.93 425,59
D 194 74.2 7.05 21.28 249,32
D 196 83.0 8.92 24.07 399,20
D 197 72.8 9.30 28.94 434,30
D 198 58.6 6.37 24.35 203,63
D 199 84.6 11.91 31,52 711.28
D 202 69.2 11.78 38.12 695.90
D 203 143.6 12,07 18.82 730.62
D 211 83.2 9.18 24.72 423,12
D 214 90.4 8.33 0.21 347.82
D 217 53.8 7.38 30.71 272.91
D 220 60.0 7.10 26,52 253.12
D 229 62.2 11.99 43.18 721.45
D 310 77.0 15.06 43.81 1137.71
D 311 93.0 1.1 26.76 619.51
D 314 82.4 T.92 21,54 315,06
D 320 66.4 5.27 17.74 139.24
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Mean, stendard error of M oeefficient of variation end

variance
Table 18. Fresh nmt C!’ ﬁt rhisone (n-)

Lines Nean 2 8.8 SJ.(G) e.v.(i) Yariance
AC 516.0 g.n - 15,84 6679.79
A %2 410,2 «59 16.16 4393%.03
A 31 527.0 9880 41,99  48962.54
A 9% 38%.4 57,82 33.78 16772,84
A 64 $56.2 98.52 61.9% 48699.66
AT 429.2 78.04 40,73 305530”
A T6 388.4 $3.72 19,45 5704.7
AT8 563.2 94.16 37.45 ‘“83-92
A 83 485.4 36.67 1".32 6745.33
A 111 653.4 179.49 61, 161660.28
A 104 481,0 64.31 29.9% 207%53%.28
A 169 507.0 35.65 15,75 6376.02
A 180 316.4 5%.81 38. 14529.89
e 494.8 T3.46 3%.25 27079.99
D4 452.8 53.5% 26. 143730:0
D6 4435.4 72.89 36. 26663.62
7 413,2 30,52 16.54 467%.08
D 18 393.8 49.00 27.87 12047.2%
D39 8 51.74 21.%9 13430.49
D 80 51103 510 220,‘ 1 *
D9 529.0 42,72 18.09 91%8.49
D 180 671.4 68,86 22,97 23793%.06
D 178 431.4 65.14 935.82 21292.,64
D 182 68,'2 31, 10.43 %5110.82
D 187 406. 2. 17.96 $346.53
D 190 38%.2 39.31 22-2% ‘ 7694.79
D 191 357 .4 3. 3. 14421,60
D194  515.8 100,96 43.85  51148.34
D 196 '486.0 107;3 49.45 5T753.70
D 197 409.8 18. 4%.02 31042.91
D 198 481.4 34.69 16.14 ' .
D 199 693.6 61.97 20,01 19268.21
D 202 439,.2 50.72 25.87 12909.50
D 20% 458.8 78.99 19.04 7630,02
D 211 s81, 32.34 18,98 5247 .55
D 244 545.0 60.48 24.86 18357.54
D 217 372.4 29.89% 17.95 4470,25
D 220 459.4 56« 20.5%9 15787.92
D 229 s82, 62.96 24.22 19892.,28
D 504 411,68 42,80 - 2%.29 9192,97
D 3510 356.0 57.29 36.05 .

D 31 440, 75.13% %8.19 26%21,52
D 314 348.0 37.74 24.29 7147.01
D 320 455.4 N ) 15.44 3746.66
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Aocording to the ebssrvations em 150th day, the
maxinua varisbility vas fowsd in the line D 304 (54.3%)
followed by line D 311 (52,688) and line 197 shoved
ninimum variability (5.798).

5.4. Nunber of leaves on thes tillers

The data showed that the variability ranged from
16,06 per cent to 149.88 per sent with regarde to the
number of lsaves produced on tie tillere hundred days after
planting. The maximus variability vas moticed in the lins
D 187 (149.888) folloved by D 190 (141.415) and the line
D 7 (16.06%) showed the lowest variability.

On 150th day, the variability ranged from 14.68 per
cent to 68.15 per cent, The line D 187 recorded maximsum
variability vith s coeffioient of variation 68.15 per eent
followed by D 18 (64.63%) and A 76 (61,77%). The line D 182
(14.68%) indicated the lowest variabdility with regards to
the number of leaves on the tillers on 150th day.

5.5, Number of roote

The variability exhibited in the case of number of
roots produced, ranged from 0.21 per eent to 73.15 per oent
among the lines, The Amalapursa eonirel ranked ﬂgﬂt with



Mean, stendard error of mesn, coeffiocient of variation and
variance

Table 19. KNuaber of primary rhicomes

Lines Mean +'8.B.(a) C.V.($)  Variance
AC 5.6 0.68 27.10 2.31
A3 9.2 0.66 20.55 2.19
A 5% 6.4 1.33 . 50,15 10.?0
A 64 4.8 0.66 30.83 2.19
AT 6.4 1.12 39,06 6.25
A 76 9.2 1.65 40,21 13.69
A 78 12,6 1.2% 22,14 1.79
A 83 T.4 0,51 15.41 1.29
A1 9.8 0.79 18.16 3.16
A 10‘ 6.8 1.14 57050 6050
A 169 6.8 0.86 28.24 3.68
A 180 10,0 1.13 25.40 6.45
DC 14,2 0.67 10,63 2.28
D4 8.6 0.75 19.42 2.78
Dé6 7.6 1,68 49.74 14.28
D7 1.2 1.06 21.25 5.66
D 18 6.6 0.92 31.36 4,28
D 39 6.4 1.03 95.94 5.29
D 80 9.8 0.91 20.82 4.16
D 91 11,0 1.41 28,73 9.98
D 180 13.6 1.50 24.71 11,28
D 178 13.2 1.93 32.73 18,66
D 182 5.8 0.66 25.52 2.19
D 187 9.2 1,31 31.96 8.64
D 191 8,0 ) 0.63 17.63 1.98
D 194 8.2 1.88 51.22 17.68
D 196 7.4 1.32 40.00 8.76
D 197 11.0 1.5% 30.82 11.49
D 198 6.4 0.81 28,28 3.27
D 199 11,0 1.29 26.45 8.46
D 202 7.8 1.90 54.61 18,14
D 203 10.6 1.07 22.64 576
D 211 9.0 2.06 66.00 21.34
D 214 9.0 1.29 32,33 8.46
D 217 8.6 0.92 24, 4.28
D 220 T.4 0.59 18.11 1.79
D 229 7.8 1.49 42,82 11.15
D 304 7.0 1.59 51.14 12.81
D 310 6.6 1.21 40,91 7.29
D 311 9.4 0.67 16.06 2,28
D 314 8.0 0.83 23.38 3.49
D 320 7.0 0.71 22.57 2.49
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Mean, standard error of mean, coefficient of variation and
variance

Table 20. Length of primary fingers

Lines Mesn $ 8.B.(a) C.¥.(%) Variance
AC 8.82 0.40 10,20 0.81
A 32 7.16 0.25 7.68 L 0,30
AN T.42 0.25 T.41 0.30
A 53 7.86 0.19 5.47 0.18
A 64 6.92 0.75 24,28 2,82
AN 7.20 0.76 23.75 2.92
A 76 7.79 0.24 6.94 0.29
A T8 8.10 0.81 22,35 3.27
A 83 9.72 0.55 12,65 1.51
A 111 8.44 0.%9 10.55 0.79
A 104 T.44 0.18 5.17 0,16
A 180 T7.20 0.41 12,64 0.82
e 8.80 0.29 7.61 0.44
D4 7.06 0.54 - 10,76 0.57
) 8.35 0.43 11.49 0,92
D7 T.50 0.27 8,13 0.37
D 18 8.20 0.29 8.17 O.44
D 39 8.50 0.33 . 8,82 0.56
D 80 T7.75 0.16 4,52 0.12
D 9N 8.00 0.30 8.50 0.46
D 180 7.70 0.29 , 8.44 0.42
D 178 8.05 0.71 19.88 2,56
D 182 8.10 0.49 13.45 1.18
D 187 8.15 0.47 12.88 1.10
D 190 7.65 0.2% T.45 0.32
D 191 7.95 0.%5 9.81 0.60
D 194 8.80 0.7% 18,52 2.65
D 196 8.45 0.46 12.07 1.04
D 197 7.10 0.%9 12,25 0.75
D 198 8455 0.62 16.24 1.90
D 199 8.30 0.17 4.46 0.13
D 202 T.55 0.42 12.45 0.88
D 20% 7.05 0.29 9,22 0.42
D 211 7.60 0.51 - 15.13 1.32
D 214 8.30 0.35 9.52 0.62
D 217 9.75 " 0.41 9.44 0.84
D 220 T.35 0.55 16.73 151
D 229 9.20 0.66 ' 15.98 2.16
D 304 T.45 0.39 11.95 0.79
D 3N T+45 0.62 18.52 1.90
D 314 7.60 0.56 16.58 1.58
D %20 T.15 0.17 531 0.14
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Mean, standard error .t m eoefficient af variation and
variance

Table 21. Girth of mm fingers

Lines Nesn 3 B.B.(4) C.V.(%) Varianes
AC 7.84 ' QQ . 18,37 2,07
A 32 6.78 0,32 10,03 0,46
A 31 6.04  1ta 52.81 10,17
A 53 7.17 9;, . ’0,15 4,6t
A 64 6.83 Wi 14.79 1,02
AT 8,12 0.7 19.56 2.%2
A T8 1.19 °l ' 29021 40‘1
A 83 8.13 0.8 18.92 2,37
A M 6.1 © 0.95 19.97 1.51
A 104 T.54 «0% 31.29 5¢56
A 169 7.06 0.29 9,21 0.42
A 180 6.78 0.42 13.72 0.86
Cc 8,10 0.51 14.19 1.52
D z T.65 0.60 17.67 1.82
)] 7.61 0.72 21.15 2.9
D7 8.10 0.53 9.14 0.54
D 18 8.9% 0.%4 29 0,57
D39 7.26 0.60 . 13. 1,82
D 80 8,10 0.52 g 1.%6
D 91 Te45 0. 56 16.91 1.58
D 180 T.%0 0.4 12,27 0.84
D 178 8.15 0.62 17.05 1.93
D 182 8,90 0.7% 18.76 2.78
D 187 7.10 0.51 16.19 1.32
D 190 9.00 0.26 6.44 0.33
D 194 6.35 0.66 : 23,31 2.19
D 198 7.40 0,20  6.08 0.20
D 199 6.75 0.59 17.03 1.74
D 202 T.75 0.86 24.90 3.72
D 203 T.30 0.48 14.79 1.16
D 211 T7.35 0.54 16.46 1.46
D 214 8.60 0.49 12,67 1.18
D 217 7.85 0.71 20.36 2.5%6
D 220 7.1 0.65 20,42 2.1%
D 229 7.65 0.82 23%.92 ¢34
D 304 7.05 - 0.26 8437 0.54
D 310 8,30 0.34. 9.16 0.57
D 31 6.15 0,65 . 20.86 2,10
D 314 6.85 0.53 17.2% 1.39
D 320

7.80 0.53 9.49 0.54




Mean, standard error of mean, eoefficient of variation and
variance a ,

Table 22. Intarnodal length of primary fingers

Lines Mean + 8.B.(a) O0.V.($) Varianee
AC 570 00‘1 24,04 1.87
A 31 6.58 0.46 15.65 1,06
A 53 6.10 0.15 957 0.11
A 64 5.64 O.41 16.13 0.82
AT 6.34 0.24 8,52 0.29
A 76 6.08 0.45 16.45 1.00
A 78 6.03 0.54 12.50 0057
A 8% 7.10 0.4% 13.66 0.94
A 1M 6.14 0.62 22,47 1.90
A 104 6.06 0.9% 12,00 0.53
A 169 6.36 0.37 13.05 0.68
A 180 6.92 0.46 14.74 1.04
e 8.%0 0.83 21.88 3.45
D4 560 0.28 11.2% 0.39
D6 6.16 0.66 22,56 2.19
D 18 6.46 0.68 23.53 2.31
D 39 6.66 0.%8 12,67 0.70
D 80 6.44 0.21 7.29 0.22
D 91 5.84 0.26 9.93 033
D 180 530 0.29 12,64 0.44
D 178 7.70 0.35 10.25 0,62
D 182 . 0.19 6.63 0.19
D 187 6.64 0.32 10.84 0.51
D 190 5.20 0.20 8,65 0,20
D 191 6.46 0,58 19.97 1.66
D 194 T.94 0.48 13.60 1.16
D 196 o 0.%52 17.51 1.16
D 197 6.02 0.62 23.08 1.93
D 198 7.30 0,71 21,92 2.

D 199 7.02 0.31 9.8% 0.47
D 202 5.08 0.15 6.69 0. 11
D 203 5.00 0,00 0,00 0,00
D 211 9.08 1,02 25.11 519
D 214 8.42 1.45 28.48 10.49
D 217 9.66 1.58 36.75 12,60
D 220 9,02 1.87 46,45 17.55
D 304 8,00 1.22 34.25 750
D 310 8.00 1.22 34,25 7.50
D 311 7.00 1.22 34.14 T7.50
D 514 7.00 1.22 39.14 T.50
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73.15 per cent and D 214 ranked last with 0.21 per oent
varisbility.

5.6. Fresh weight of the rhisomes

The data indicated that the variability ranged
between 1C.43 per oent %0 61.95 per eent among the lines
vith respeot to the weight of the rhisomes. Lins A 64
(61.95%) shoved maximum variability closely followed by A 111
(61.54%). Least variability vas showed by the line D 182
(10.43%). | ’

$5.7. Primary finger characters

With regardg to the number of primary fingers, the
varisbility vae maximum in the line A 32 (94.65), followed
by D 211 (666) and D 194 (51.228). It vae minimum in the
oase of line DC (10,634).

The length of the primary fingers showved a lesser
range of variability among lines, from 4.52 per oent to
24,28 per ocent. Ilaximuan variability wae recorded by the
line A 64 (24.28%), followed by A T1 (23.75%) and A 78
(22,35%). D 80 had the minimum varisbility (4.52%).

In the case of girth of the primary fingers, the
variability ranged from 6.08 per eent to 52,81 per cent,



- Mean, standard error ef meam, ceefficient of variation and

varianoe

Table 23. HNumber of noi;-llgy fingers

Iines Mean + B,B.(4) C.V.(%)  Variance
AC 43.6 2:79 14,38 39.31
A 32 64.6 2.83 9.83 40,32
A 31 59.6 %3.96 14.89 78.85
A 53 52.0 6.18 21,63 191,54
AT 51.2 6.02 26.33 181.71
A 76 36. 3.79 2%.07 72,08
A T8 57.8 7.09 27 .49 252,49
A 83 35.0 3.68 23.57 68,
AN 47.6 .46 16.30 60,21
A 104 48,2 4.72 21.93 111.72
A 169 58,0 4,02 15,60 81.90
A 180 51.2 S5¢41 38.81 146,65
DC 44.0 T7.26 36.95 264,38
D4 48,6 6.55 30.81 215,20
D6 34.2 9.05% 59.29 411,27
D7 46.0 2,88 14,00 41.47
D 18 45,2 8.57 43.47 368,64
D39 44,2 5.19 26,31 135.25
D 80 51.6 2,12 9.65 24.80
D9 47.8 1.98 9.29 19.71
D 180 81.6 8.28 22.73 344.10
D 178 55.4 7.56 16.48 83.35%
D 182 50.4 2,25 9.98 25.30
D 187 57 .4 9.9%2 37.16 454096 '
D 190 %1.2 4,11 29.48 84,64
D 191 41,8 6.72 $6.03 226.80
D 194 79.4 7.68 28,97 296,18
D 196 70.6 12.71 40,33 810.54
D 197 52,0 12.%2 536 761.20
D 198 40,8 4,78 26.25 114,70
D 199 56,8 8.86 34.93 393.62
D 202 48,2 5.64 26,22 159,76
D 20% 66.0 1.0% 3.56 5e52
D 211 39.6 3.70 20,93 68,72
D 214 52.6 3.74 20.93 70,22
D 217 41.4 2.83% 15.34 40,32
D 220 39.4 5.02 28,53 126.33
D 229 53.0 4,03 17.04 81.54
D 304 49.6 T.2% 32.64 262.11
D 310 32¢ 4,33 29.79 94.28
D 3N 51.8 8.19 35.42 336.72
D 314 52.8 6.70 28.43 225,30
D 320 50.6 335 14.82 56.25

14
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Mesn, stendard error of mésm, coeffiolent of variation amd
varisnoe “

Table 24. length of sseamfary Lingers

AC T.5 ' 1.12 3%.92 6.30
AN 8.3 0.16 4.33 0.12
A 5% 8.2 0.79 21.56 3.13
A 64 o4 0.93 26.09 4.36
AT o 0.38 13.77 0.72
AT6 TeT 0.78 22.64 Je

A T8 8,2 0.94 25.61 4.45
A 8% T.% 0.58 17.15 1,69
A 111 7.1 0.98 17.99 1.7T1%
A 104 8.3 0. 17.95 2,22
A 169 8.3 0,62 16.51 1.90
A 180 6.8 O 22.%2 2.31
DC 8.9 0.73 18.23 2.65
D4 T.7 0.9% 16.06 1.5%
D6 8.0 » . 9.63 0.59
D17 6.6 0.83 28,57 3.61
D18 7.9 0.5 15.09 1.44
DY 8.5 0.33 8.%8 0.5%
D 80 8.9 o 19.93 2,995
D 91 8.5 0.43 11.35% 0.94
D 180 8.2 0.76 20,99 2.89
D 182 8.8 0.54 13.64 Tedd
D 187 7.7 0TS 21,16 2,

D 190 7.7 0.21 $.33 0.23
D 191 5.9 0.29 11.02 0.42
D 194 7.6 Oozg 11.58 0.77
D 196 8.7 0.6 15.52 1.82
D 197 6.2 0.51 18.55% 132
D 198 X 0.69 21.68 2,40
D 199 7.0 0.62 19.72 1.93
D 202 9.0 0.90 22.78 4.20
D 20% 6.2 0.49 17.90 1.23
P 211 6.6 1.47 49.62 10.89
D 214 T.4 0,80 24.46 .27
D 217 7.0 0.73 18.11 2.65
D 220 6.3 0.2% 8.19 0,27
D 229 Be4 0,66 17.51 2,19
D 304 7.2 0.70 21, 2.

D 310 T.5 0.50 15.07 1.27
D 311 5¢3 0.42 17.55 0.86
D 314 6. 0,67 22, 2.2%
D 320 6.6 0.43 14,55 0.92
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Mean, standard error or,lstn, coefficient of variation and
variance

Table 25. Girth of soaapdlay fingere

Lines Mean + 8.,8.(0) C.V.(%) Variance
AC 5¢52 0,12 4.74 0.06
A 32 4.40 0,11 5.68 0.06
A 3 5.52 0,51 20,.8% 1.32
A 53 4.61 0.21% 10,61 0.24
A 64 5.0% 0.29 12,92 0.42
AN 4.94 0.2% 9.72 0.23%
A 76 5.38 0.29 12,08 0.42
A T8 5.21 0.32 13.32 0.71
A 83 5.27 0.43 18.41 0.94
A 104 521 1.16 50,29 6.86
A 169 5.13 O.14 6.24 0.10
A 180 4,15 0.29 14,63 0.43
e 522 0.3% 14.23 0.%4
D 4 ‘.71 0.19 .3 00 9
b6 5.60 0.2% 9,28 0.27
D7 4,85 0.5%7 16.91 0.67
D 18 4,89 0,16 6.88 0.12
D 39 520 1.04 44.8" 5.42
D 80 520 0.18 7.88 0.16
D 9 5«45 0.5% 21,83 1.41
D 180 525 0.28 - 12,19 0.40
D 178 5¢25 0.16 6.66 0,12
D 182 6.1'5 Os66 24006 2019
D 187 4.45 0,33 15.51 0.47
D 190 5055 0:2% 9.19 0.26
D 191 5.05 0.37 16,24 0,67
D 194 4.70 0.37 17.25 0.67
D 198 5.00 0.21 - 9.40 0,22
D 197 5005 0.20 8.91 0.20
D 198 4.85 0,20 9.27 0.20
D 199 4,85 0.1% 7.01 C. 11
D 202 4,65 0.27 12.90 C.36
D 203 4,50 0.26 13.11 0.34
D 211 4.90 0.17 7.76 0.14
D 214 5.00 0.17 7.80 0.15
D 217 4.99 1.16 5220 6.81
D 220 5,05 0.05 2.18 0.01
D 229 535 0.08 3.36 0.03
D 304 4.65 0.25 12.26 - 0.32
D 310 5.15 0.23 10.09 0.27
D 311 4.85 0.26 11.96 0.3%
D 314 4.60 0.2% 11.30 - 027

D 320 5.60 0.13 5.00 0,07
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Mean, standard error of mesm, coeffioient of variation and
variance

Table 26. Internodal lemgth of secondary fingers

Lines Mean & 8.8.(a) C.Y.($) Varimnoce
AC 8.02 0.79 22,07 Je15
A 32 6.50 0.24 8.15 0,28
A 3 Te52 0,10 - 3.06 0.05
A 53 8,20 0,82 22,32 Be34
A 64 7.00 0.83 26.43 Ye42
A 76 6.58 1.56 27.61 11.83
A 78 6.62 0.64 21.67 2,04
A 83 T.24 0.48 14.78 1.14
AN 6.44 0,28 9.78 0.39
A 104 7.96 0,59 16.58 1.74
A 169 7.46 0,67 20. 11 2.25
A 180 6.56 0.80 27 .44 S.24
e 7.56 0.96 28,44 4,62
D4 6.74 0.80 26,71 J.24
D 6 7040 0-79 2‘.19 3020
D7 6.10 0.48 17.70 1,16
D 39 7.62 0.48 - 14,04 1.4
D 80 7.62 0.47 13,78 1.10
D 180 7.16 0.8% 25.84 J3.42
D 178 8.00 0.46 12.80 1.06
D 182 8462 0,84 21,93 3.57
D 187 8.08 0.55 15.22 151
D 190 T7.70 0.75 21.82 2.82
D 191 6.38 0.61 21.47 1.87
D 194 T.14 0.72 22.69 2,62
D 196 8.60 0,87 22,67 3.80
D 197 5.14 0.09 4,09 0.04
D 198 8.36 0.35 9.33 0.60
D 20 9.40 045 12,66 1.41
D 203 7.00 1.22 39.00 T.45
D 211 7.00 1.22 39,00 T.45
D 214 8.00 1.22 34.25 7.50
D 217 10,00 0.00 0.00 0.00
D 220 8.00 1.22 34425 T.50
D 229 9.32 0.83 20,06 349
D 304 9.32 0.88 21,14 3,83
D 310 8,50 1,08 28,59 5.90
D 31 Te352 1.11% 34 .02 6.20
g 314 7+36 2,16 75.%9 23.42

320 9.8 1.81 43.75 16,48
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The line A 31 recorded saximun variadility (52.81%)
folloved by A 104 (31,29%) snd A 53 (30.13%). Line
D 198 (6.08%) showed lewest variabiliiy.

The internodal length of primary finger indicated
a varisbility ranging from 5.57 per cent to 46.45 per oent.
Maxinum variabiliiy wae recorded by the line D 220 (46.45%)
olosely followed by line D 320 (46.44%) and D 311 and D 314
(39.14% each)., Line A 53 ihwod the minimun variability
with a coefficient of variation (5.57%).

5.8, Becondary finger charaocters

The variadbility with regards to the number of
secondary fingers produm by the wrormt lines ranged
froa 3,56 per cont to 60,80 per amt. The maximuam varia-
bility vas exhibited by the line A 64 (60.80%) followed
by D6 (59.29%) and D 18 (43,476). Minimum variability
was recorded by the line D 203 (3.56%).

Variability with regardq to the length of the
secondary fingers ranged from 4,33 per cent to 49.62 per
cent. ILine D 211 exhibited maximum variability (49.62%)
and line A 31 showed minimum varisbility (4.33%).

The girth of the secondary fingers recorded a varia-
bility ranging froa 2,18 per osnt to 52,20 per eent.
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Maximum variability was meticed in line D 217 (52.20%)
followed by A 104 (50,29%) and D 39 (44.81%). Line D 220
shoved minimum muunv.

Maximum variability vith regards to the internodal
length of secondary fingers wvae recorded by the line D 314
(75.39%) followed dy D 320 (43.756), D 203 and D 211
(39% each)., Line A 31 (3,088) recordsd the minimum varia-
bility. The variability ranged from 3.06 per oent to
75.39 per eent.

In general, it could be seen that, the lines wvere
homogenpus in the cass of eharsctere such as height of
the plant on 100th day, number of leaves on the tillers on
150th day, nuaber of roots, number of primary fingers,
length and girth of primary fingers. It was also found
that vith regardd to the eharscters such as number of
tillers on 100th and 150th day, height of the plant on
150th day, number of leaves on the aain plant on 100th and
150th day, number of leaves on the tillere on 100th day,
frosh wveight of rhisomes, intermodal length of primary
fingers, and number, length, girth and internodal length
of seoondary fingers, linee were heterogencus.

6. CORRELATION BTUDIES

The correlation cosffioients betwveen yield and
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various morphologioal characiers studied were worked out
and were furnished in Table 27 and 28.

6.1. Simple correlation analysis

length of the primary fingers, length of the secon~-
dary finger and girth of the seoondary finger showed
significant positive correlation with yield. Results vers
furnished in the ZTable 27. No significant linear relation-
ship could be observed um yield and characterse such as |
number of roots, nuaber of primary fingers, and number of
seocondary fingers. The correlation between yield and
charaoters such as height of the plant, numaber of tillers,
girth of primary fingers, interncdal length of primary
fingers, internodal length of seoondary fingers and number
of leaves were found to be negative and non-signifioant.

6.2. Multiple correlation analysis

In order to assess the relationship of different
plant charactere on the yield of the orop,a muliiple
regression equation was fitted. The regression equatien
(selection index) was derived from ithe data whioh was of tae
form

y= "189.677 -9091‘:1 - 2.‘2 12 + 1¢633 13 +
26.’4’5 34 + 00372 25 - 17.0‘6 16 - ‘1.7‘1 x7

+ 10‘,479 xa L 82.5‘8 39 + 1&.850 110 - 1‘0875 211
= 2,534 x4,y Where y = selection index and
X1s Xy eoee Xqo = REAR VRlue of the characters.



Table 28, Partial regression coefficients of various
plant characters

Yariables Partisl Standardised
regression partial
coefficients regression

cosffieients
Height of the plant (x4) -9.9419 - =1.004
Nuaber of tillers (x5) ~2.2428 -0.183
Nuaber of rootis (xg) +1.6338 +1,183
g‘;::::.“ primary (x‘)k +26,3458  +2.766
fingers ’ "00CMANT  (x)  +0,3728 +0,194
rrv e (xg)  =17.0462 -0, 542
Cingery. Trimery (z;) 41,7411 ~1.314
e npegth of  (xg)  +10,4791 +0.544
finSarg  POOORRTT  4xyy  482.6488 +10.909
i ourol mecondary  (xy,) +108,8506 #1741
Internodel lengih of  (x,y) ~14.87%0 ~0.847

Nuaber of leaves (5‘2) «2,5340 -1.044
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About 73,56 of Whe tetal varistion in yield could
be explained by the abeve muliiple regression equation.
The mnultiple mrohm mmt vas found to ‘b- 0.8561,
The signifioance of the mm ﬁmﬂm vas tseted Ly
using P teot and it vas fewsd 1o be highly signifiosnt.
Tho stendardised regressisn sceffisients of the various
plant characters were calsulated and are presented in
Table 28,

It ocould be seen that length of secondary finger vas
the major faetor contributing to yield of rhisome in tur-
meric. The siandardised partial regressien oosffielentis
of length of secondary finger on yield was feund to be
10,905, This indieated that a one per eent inorease in
length of secondary finger eould de on the sverage followed
by & 10,91 per oﬁt ineresse in the yield ef the ocrop. e
standard regression cesefficients of nuaber of prisary
rhisomes wvas feund to be 2,766 i.e. for esch additional
prisary rhisome observed in the plant, will mtr;huh %o
about 2.7 gas in yield. |

The direct sffects af height of the plant, number of
tillers, length of primary rhitomes, girth of primary
rhisomes, internodal length of sesondary rhisomes and
number of leaves on the yield of the plant vere negative,
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Table 29. Ranking of different lines of open-pollinated
?roscnico of {ypes Amalapuraa and Dindrigsm
ounsa

) based on yield, curocuamin
e Apmedise) yields

Lines Dry weight Rank Ourewsin Rank Seleotion Rank Pooled

per uni per wald index rank

area (kg) area (kg)
A 32 4.79 23 0.109 17 413.0 29 69
A3 5.92 9 0.151 7 514.0 19 35
AS3 4.01 36 0,215 3 447.3 24 63
A 64 3.25 40 0,099 19 405.7 30 89
AT 4.24 34 0,103 18 263.0 41 93
A 76* 367 39 0.093 22 438.5 25 86
A T8 6.05 6 0.1%2 6 688.8 3 15
A 83 5.49 14 0.076 29 359.3 36 79
A 111 6.35 4 0.07% 30 560.7 15 49
A 104 3.75 38 . 0.822 36 648.9 6 80
A 169 550 13 {0 24 517.9 18 55
A 180 3.23 41 0,116 15 427.6 28 84
D4 4.57 26 0.119 14 658.7 5 3
D6 4.59 27 0,146 e 519.3 17 52
D7 4.39 31 0.122 13 #47.8 23, 67
D 18 4.41 30 0,182 5 $79.2 34 69
D39 597 8 0.073 32 b 10 50
D 80 4.62 26 0,062 34 604.1 9 69
D9 . 5.04 19 0,081 26 609.3 8 53
D 180 6.63 , 2 0.254 2 713.2 2 6
D 178 4.32 32 0,079 27 580.3 12 71
D 182 6.02 7 0.098 20 571.5 13 40
D 187 4.26 33 0,084 25 437.3 26 84
D 190 3.82 37 0.098 20 375.1 95 92
D 191 4.45 29 0.091 23 346.2 %8 90
D 194 579 10 0.152 6 472.9% 21 37
D 196 4.92 21 0.145 9 464 .4 22 52
D 197 4.14 35 0.053 57 500.3 20 92
D 198'- 4,82 22 0.12% 1" 300.9 40 ™
D 199 6.77 1 0,270 1 563.2 14 16
D 202 5.07 18 0.12% 12 640,.6 7 37
D 203 555 12 0.165 33 395.6 32 77
D 211 $.09 17 0.129 10 544.5 16 43
D 214 6.47 3 0.115 16 434.5 27 46
D 217 4.74 25 0.095 21 225.1 42 88
D 220 4.94 20 . 0.0% 35 396.8 31 86
D 229 6.26 5 0.204 4 766.0 1 10
D 304 5.26 16 0.129 10 354.9 37 63
D 310 4.76 24 0,075 31 591, 11 66
D31 5.92 9 0.215 3 320.5 39 51
D 314 5.48 15 0.122 13 666.6 4 32
D 320 5.66 11 0,078 28 389,.1 33 72

* Beleoted lines for further studies



7. SEIECTION OF LINES BY RANKING

Based on the yield of eurcuain per unit ares, the
lines were ranked, It was found that the line D 199
ranked first followed by lime D 180, and line D 311 and
A 53.

Acoording to the dry yield of turmeric per unit
area, the line D 199 ranked first followed by line D 180,
D 214, A 111 and D 209,

Froa the seleetion index caloulated ve could um%
lines D 229, D 180, 4 78, D 314 and D 4 vhich were fousd
to be superior. |

A composite (pooled) ranking was possible sinoe.
‘W' was found to be lip“&oant. le the pooled W
selection was made and the lines D 10, D 229, 4 78 and
D 199 vere recommended for mum- detagloed study,



Table 30. Yield data of opsn~pollinated lines of
Amalapurss and Dindrigem (Curouma sromatics)

Linee Weight of the \VWeight of the Weight of the
rhisomes (g) rhisomes (g) rhizomes (g)

Pirst season Second season Third season

(1978) (1979) (1980)
A %2 2,050 . 218.4 410,2
A3 3.950 230,5 527.0
A 53 2.650 165.5 383.4
A 64 13,500 192.8 356.2
ATY 4.550 167.3 429.2
A 76 2,600 168, 1 388,2
A 78% 5,800 2%5.4 563.2
A 83 . 1.100 178,5 485.4
A 111 1.600 219,.9 653.4
A 104 3.100 158,0 481.0
A 169 7.700 " 15042 507.0
A 180 6.900 215.3 316.4
D4 3,350 240,9 452,.8
D6 4,800 197.8 443.4
D7 7.100 347.4 413,2
D 18 23.750 184,2 393.8
D 39 7.850 2%0.8 536.8
D 80 4,000 243.6 517.8
D 91 6.500 180.6 529.0
D 180* 5,750 150.5 671.4
D 178 10,050 173.8 431.4
D 182 3.600 274.6 685.4
D 187 7.100 2%6.5 406,6
D 190 8.000 185,2 383.2
D 191 5,900 212.5 357.4
D 194 11.100 267.1 515.8
D 196 4,000 372.2 486,0
D 197 5.500 338.3 409.6
D 198 2.100 338,53 481.4
D 199% 11.150 - 166.5 693.6
D 202 11,150 189.8 439,2
D 203 3.100 184.6 458,8
D 211 3.2%0 229,7 381,.6
D 214 2,650 202.6 545,0
D 217 . 2,000 275.5 372.4
D 220 2.300 276.1 439.4
D 229* 3.850 195,0 582,.4
D 304 4,800 194.0 411.6
D 310 4.100 196.4 356.,0
D 311 5,400 262.3 440.6
D 314 2,450 176.2 348,0
D 320 3,600 193%,5 455.4

* Seleoted lines for further etudies
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DIBCUSBION

Open-pollinated seeds of two types of turmeric
(Curquas aromatica) namely, Amalapuram and Dindrigem
were collected and sown in the nursery in Deceaber, 1977.
Out of tho 1500 individusl plants, 175 plants were selected
based on the yield taking the yield of Amalapursm snd
Dindrigan as the basis. The rhisomes of the above lines
were planted in May, 1979 and harvested in January, 1980.
Further 42 selections vere made on the basis of the above
oriteria and planted in the fj.oid in May, 1980 and the
result of which is discussed in this chapter.

1. GROWIH CHARACTERS

1«1, With regardq to the growth characters, the
lines varied significently in the case of number of
tillers, height of the pimt, and number of leaves. This
. variation is quite reasonable as the Amalapuram and
Dindrigem types are tetraploide (2n=84) and highly hete-
rosygous. The heterosgygous nature will definitely produce
wide variability in the progenies wvhich will be available
for selection for economical characters.

1.2. Signifigant variation was found in the present
study among the lines with regards to the tiller production
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vhiech do not agree vith the result of Philip (1978) and
Subberayudu e} al. (1976) vho were studying vegetatively
propagated materials vhile the pressnt study related to
open pollinated seedling progemies. But Pillai (1973¢)
and Kybe (1978) got similar results in ginger grown
vegetatively. However, tiller preduction vas not corre-
lated with yield and this is in eenfirmity with the find-
ings of Philip (1978) in turmeric and Nybe (1978) in

ginger.

1.3. Height of the plant wvas found to have no
correlation with the yield. 7This result disagreed \d.t.h
the findings of Philip (1978) who found that height was
positively correlated with yield, JFroa the present study,
1% vas noticed that the lins D 202 vith tallest plsnts
(95.2 om), yielded only 4%9.2 gas. of rhizoaes, vhereas
the shortest plant D 320 with 24 om height yielded more
vith & fresh weight of 445.4 gas. The lines shoved signi-
fioant difference in height amemg the lines which is in
confirmity with findings of Philip (1978). Pillel (1973)
and Nybe (1978) noticed similar variation iu ginger.

1,4, With regardg to ihe pumber of leaves both per
plant and per tiller differed sigaifiosntly smong lines.
The varistion in leaf production smomg the lines may be due
to genetioc faetors under uniform smnvirommental conditions.
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It 1s quite naturel that vhen the total nusber of iillers
inereases, the total number of leaves per plant also
inoresses. No signifioant correlation vas found between
yield and nwmber of leaves, This econfirms the result

of Nybs (1978) in the ocase of ginger, but disagreed with
the result ofvrh;up (1978) m the case of turmeric vhe
noticed positive significant esrrelstion with yield, The
yield vill be a oombined effect of height, tiller count,
pusber of leaves and their criemtation., An optimua condi~-
tion of these faotors are likely %o oontribute for higher
yield vhich of course require confirmation supperted by
suffioient data,

2. RHIZOME CHARACTERS

2.1, The nuaber of roets had got no significant
correlstion vith yield though the charscter shoved signi-
ficant variation smong linss. h‘ eoptimun nuabder of reots
asy help in betier absorpiien of mutrients vhich may increase
yield, Hence an optimum nunber o# root production may be
preferred rather than maximus.

2.2. S8ignifiocant varistion vas notiosd in number,
length, girth snd internodal length of primary fingers
and uooadary fingers, among lines. length of the prinary
finger, length snd girth of secondery finger was found to be
significant and positively eorrelated to yield. According
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to Philip (1978), the length of primary fingere was found
to be pesitively oomhw %o yield. Inoreaso in length
of primary fingers, naturally will inorease the produotion
of secondary fingers and hence an inorease in yield.

It can be seen that the nuaber, length and girth of
fingers contribute to the higher yield which may be more
of a genetical character rather than environmenial beoause
all linee were grown under identical conditions,

3+ YIBLD CHARACTERS

3.1. The fresh weight of rhisomes per plant varied
significantly among linee. The maximum was reported in
line D 199 (693.6 gus.) and minimum in lins A 180 (316.4 gue),
Wide differences in yield of turmerio (green and cured)
among the types had been noticed by several vorkers
(Aiyadurai, 19663 Pillai et 8l., 1974 and 1975; Shankaracharya,
1974; Reo e% 8l., 1975; Subbarayudu et al., 1976 and
Philip, 1978). The yield wae found to be positively oo~
rrelated with characters like length of the primary fingers,
length and girth of secondary fingers. The variation in
yield among lines may be due to genetical and morphological

charaeters.

3.2, Maximum recovery of the cured turmeric was
reocorded by the line D 311 (33,62%) and it was the minimum
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in A 104 (10.54%), The lines varied among themselves
vith regardd to owring peroentage. The variation may be
attributed to the differences in sise of the raisome.

4. QUALITATIVE CHARACTERS

4.1. It may be seen froa Table 8 that the linee
differ significantly for ourocumin contemt., Lewis (1973);
Mathai (1974); Chaurasis st el. (1974); Rao et al. (1975);
Kriehnamurthy et al. (1976); Pillai et sl. (1976);
Subbarayudu et 81. (1976) and Philip (1978) have reported
distinct differences in ouroumin ocontent in turamerio,
Philip (1978) recorded 2.61 per oent of curcumin for
Amalspursm and 3,61 per cent for Dindrigam. In the present
study, it veried from 1.18 to 5.37 per ocent among Amalapuram
lines and 1,14 to 4.13 per eent among Dindrigas, Line A 53
shoved maximum c;aroaun content of 5.37 per cent and line
D 220 (1.14%) showed the minimum.

The oversll value of turmerioc depends on the curocumin
content and is meore important than the oleoresin. The
variation in curoumin content anong lines may be due to
genetic factors, |

4,2. There existed highly significant variation in
olecoreein percentage among lines, Distinot differences
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in oleoresin miut among turaeric types had been reperted
by Iewis (1973), trm ﬁ u. (1972 and 1976),
Mathag (1975) snd Fnilsp (1978). Pnilip (1978) reserded
13.69 per oent of oleoresin for Dindrigem and 14,22 per cent
for Amalapuram, But in tho present study, the percentage
of oleoresin varied froa 10.75 per cent to 22.6 per oent
for Dindrigsm and 10,6 per ocent to 19,38 per cent for
Amalapuren., | |

The genetic make up will definitely have an impact
on tho yield of oleoresin and curemmin whieh may be the
ruloon for the difference in the yiold of oleoresin and
curcumin amorg lines,

5« INCIDENCE OF PEST AND DIBRABES

¥o inoidence of leaf-diseass atiack vas noticed dur
the sesson. Unless ho experiment is continued for ancther
two years, 1% osaxnot be olaimed that these lines are tolersat
or resistant to leaf diseases as the cenirol vas also fres

from these diseases,

The inoidence of shoot berer attack varied from sero
%0 60 per oent among lines.

6. VARIABILITY STUDIES

The success in genetic improvement of crop depends
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upon the sxtent of genetie ngmxuv present, In the
present study, the range of variability for all the
charaoters studied is large vith regardd to the charaoters
such as nuaber of tillers, nwaber of leaves both on the
main plant and iillers, number of reots, and nuaber of
primary fingers. This means that there is soope for selec-
tion within the aveilable lines for these charaoters, In
the oase of characters such as height of the plant, fresh
weight of rhiszomes, length, girth and internodal length
of primary fingers and nuaber, length, girth and inter-
nodal length of secondary fingers, range of variability
was found to be medium where there is very litile soope

for selection.,

Yariance estimates have shown that variation in
almost all of the charaotiers are mainly due to genetic

causss rather than environmaental reasonse.

6.1, Ths variability vith regardd to tho number of
tillers on 150th day varied from 11.09 per oent to 130,81
per oent, Varisbiliiy was maximum in the oase of D 194
(130.81%) followed by D 91 (110.76%) and minimum in D 314
(11,09%), In the case of height of the plant, the varia-
bility ranged from 1,56 per cent to 22.15 per oeent in which
maximum variability waa exhibited by D 314 (22,15%) and
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‘minimum in A 31 (1,.568). vita regards to the number of
leaves on main plant, the variadility ranged froa 5,73

per oant (D 197) to 54.% per eent (D 304). The variabiliy
vas maximum in the line D 187 (68.158) in the case of number
of lsavee in tillers and it vas minimum in D 182 (14.68%),
The variability exhibited in the case ¢f number of roots
produced, ranged ﬁon 0.21 per cent (P 214) to 73.15 per cent
(AC).

6.2. The data indicated that the coefficient of
variation with regards to the vtrnh veight of rhizomes
ranged between 10,4%% to 61,95 per ocent, the maximum being
exhibited by A 64 (61.95F) and the least by D 182 (10.,43%).
In the case of the number of primary fingere, the coeffi-
oient of variation vas maximum in the line A 32 (94.6%)
and minimus in DC (10.6%%)., The length of primary finger
shoved lesser range of veriability ameng lines from 4,52
per oent (D 80) to 24,28 per eent (A 64). Ths girth of
the primary finger shoved a variability renging froa.

6.08 per oent (D 198) to 52,81 per eent (A 31). A 'varia-
bility rangs of 5.57 per oemt (A 53) to 46.45 per cent
(D 220) wae exhibited by the lines in the case of inter-
nodal length of primary fingers. The variability with
regardd to the number of secondary fingers produced by
different lines ranged from 3.56 per ocent (D 203) to
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60.8 per oent (A 64). It was ranging from 4.33 per oent
%0 49.62 per oent in the ease of length of seeendary
fingers. The girth af seecndary fingere resorded a range
of 2,18 per oent to 52,2 per oont. Maximum variadbility
vith regarde to the internodal length of secondary fingers
was recorded by line D 314 (75.39%) and minimum by line

A 31 (3.068). The variability exhibited by the lines vitn
regardg to the various charaeters may be due to genetio
factors. |

6.5, In general, it was seen that the lines wverse
homsgezbus in tho case of charaoters sush as height of tho
plant on 100th day, number sf leaves on tho tillers on
150th day, number of roets, nuaber, length and girth ef
primary finger., With regardg to the eharseters such as
nuaber of tillers on 100%h and 150th day, height on 150%x
day, number ef leaves on msain plant on 100th and 150th day,
nusber ef leavee on tiller on 100th day, fresh weight of
rhisomes, internodal length of primary fingers, number,
length, girth and internodal length of secondary fingere,
the linee vere heterogufus. |

.

7. CORRELATION STUDIES

7.1, From the present stwdy, it has been notioced
that louthottﬁoprum finger and length and girth eof
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secondary finger were significantly and positively
correlated vith yield, FNumber, girth and interncdsl
length of primary fingers snd number and internodal length
of secondary fingers vers not corrslated with yield.
Philip (1978) obtained po-.tf.tn and significsnt correla-
tion of length of the primary finger with yield., Increase
in length of primary finger, naturally will increase the
production of seocondary fingers and roots, and hence an
inorsase in yield., Produotion of tiller was not correla-
ted with yi0ld confirming the :Aum- of Pailip (1978).
The height of the plant %S net eorrelated with yield and
this dinsr»&wuh ths result of Philip (1978). Number
of lesves produced had showed no eorrelation with yield
confirming the result of Nybe (1978) in ginger.

T+2. It vae feund that lemgth of seoondary finger
wds the major faotor contributing to yield of rhisome. It
vas found from the standsrdised pariial regression coeffi-
cient that a one par oent ineresss in length of secondary
finger could, on an average, inorease tho yield by 10.91
por cent, This may be due to the faet that the increase
in the length of ths secondary fingers will contribute

to ths inorease m veight ef the rhisomes. It was also
seen thet a unit inorease in the nuaber ¢f primary and
secondary fingers will increase ‘ﬂu yield wy 2.76 du and
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0.194 gmes. respootively. Inorease in nunber of roets,
internodal length of primary finger and girth ef -céondary
fingers will also contribute to the yield,

8, BELECTION OF LINES BY RANKING

From the composite renking based on tho yleld of
ourousmin, dry yield of rhizomes and seleetion index, four
lines (D 180, D 229, A 78 and D 199) wero suggested for
further seleotion.

8.1, Line D 180 ma second in all the throe
characters. Line D 229 ranked first in seleetion index,
fourth in euroumin yield and fifth in dry yiold of rhisomes.
A 78 renked third in soleetion index and gixth in both our-
" oumin and dry weight.. D 199 ranked first in both dry yield
and curoumin content, but the selestion index derived froa
various other charsoters remained only 14th in the ranklist.
The line ranked fourth in the pooled ranking.

8,2. Line D 180 was on an average 27.4 om tall with
Te4 tillers and 40,4 leaves, The line produced 98 roots
and 13,6 primary fingers on whieh 51,6 seeondary fingers
wvere preduced. The primary finger vas 7.7 om long with
T«5 om girth with: an average internocdal length ef 5.3 mm.
The secondary tinsors vere 8.1 om long, 5.25 om thiock and
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vith 7.16 na of internodsal lsngth. The average green

- gield per plant of the line vas 671.4 gus. vith 3.8
per eent curousin content and 12,57 per cent elseresin.
The curing percentage wvas 24,68 per cent, No disease
and pest attack was notioed. “

8,%. Line D 229 was shorter vith 24.6 o= i;u@t
vith' 6.2 tillers and lesser number leaves, 33.6. It |
produced 62.2 roots and 7.8 primary fingers and 53 secon-
dary fingers. The primary fingers wers lenger than D 180
vith 9.2 om ef length and girth of 7.65 om and internodsl
length of 8.14 ma. The secondary fingers vere 8,45 om.
long, 5.35 om thick and vith 9.8 ma long interncdos, Tho
green veight was 582.4 gas vith & ocuring pereentage of
26.87 and oleoresin content of 14,2 per cent and ourcuamin
of 3.16 per cent, No disease vas seen, Inoidence of
shoot borer was 11,11 per cent,

8¢4. The line A 78 wvas 20,8 em tall with 6 tillers
and 38,2 leaves. The number of reets produced were 81,6,
Tho line prodused 12,6 primsry fingers and 57.8 secondary
fingers vhioh was more ﬂua the ether three lines, The
primary fingers was 8.1 om lolic. 7.19 o= thiek with inter-
node of 6.08 - long. The secondary finger wvas 8,24 em
long, 5.33 om thick and with 6,66 mm long internodes. The
average green veight was 563.2 gas vith a ouring peroentage
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of 26.94 anld oleoresin content of 13.64 per gsnt and our-
oumin content of 2,51 per ocent. Incidence of shoot borer
wves 13,18 per cent and there was noc incidenco of leaf

diseases.

8,5. ILine D 199 wvas 25,4 oa high, with 7.2 tillers
and 36.8 leaves, It produced 84,6 roots and 11 primary
fingers with 56.8 seoondary fingers. The primary fingers
were 8.3 om long, 6.75 om thiock and the nodes are 7.02 mm
apart. The secondary finger was 7.05 em long and 4,85 cm
- girth and the nodec were 9.8 ma apart. Green weight of the
rhizomes recorded 693.6 gms with a driage of 24.41 per ocent,
The ourcumin content vae 3.99 per cent and oleoresin 16.43
per ocent. No pest end diseasze incidence was noticed in

the line.

Based on the above charasters the four lines D 180,
D 229, D 199 and A 78 are found to be promising and they
are suggested for further detailed studies,
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SUMMARY

Open-pollinated seeds of two iypes of turmeric
(Curcums aromatjica) namely, Amalapursa and Dindrigem vere
oolleoted and sown in tho nursery ih Deceaber 1977. Out
of the 1500 individual plants, 175 plants were selected
based on the yield, taking the yield of Amalapuran snd
Dindrigam as the basis. The rhisomes of the above lines
vere planted in May, 1979 and harvesied in January, 1980,
Further seleotions were made on the basis of above criteria
and fortytwo such selections were planted in the field in
May, 1980 and detailed—study was oonducted with the ob~-
jeotive of (1) finding out variability with regards to
various charaoters and (2) to select high yielding and
high ouroumin content and pest and disease tolerant or
resistant lines of turmeric. The present study wes con-
ducted at the College of Horticulture for a period of two
years from May, 1979.

1. Morphological characters such as nuaber of tiiloru.
height of the plant, nuaber of leaves both on the amain
plant and iillers, number of roots and number, length,
girth and internodal lengih of primary and secondary
fingers were found to differ significantly among lines,



162

2. The lengtih of primary fingers and tho/ length
and girth of secondary fingers vere found to be positively
correlated with yield.,

3. Leaf diseanes vere not found to attack the lines,

4. Inoidence of shoot-borer was noticed, but linee
A 76, A8, D39, D180, D 182, D 199, D 310, D %511 and
D 320 were free froa the shoot-borer atiack.

5. Wide variability smong the lines was exhibited
with regards to the charaeters like number of tillers,
nuaber of leaves, number of roots and number of primary
fingers and the variability was medium in the case of
height of the plant, fresh weight of rhiszomes, primery
and secondary finger charaoters.

6. There was highly significant difference in yield
among lines. The maximum average fresh veight was recorded
by line D 199 (693.6 gms) followed by D 182 (685.4 gms) and
Y 180 (671.4 gus).

7. Curing percentage vas maximum in the line D 311
(33.67%) followed by D 310 (33.468) and D 211 (33.4%).

8., Highly significant variation wvas noticed among tho
lines with regards to the pereentage recovery of oleoresin
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and eurcumin. The oleoresin edntent varied between

10,6 per esnt to0 22,6 per oent and the variation in eur-
eumin oontent was froa 1.14 per oent to 5,37 per eent,
The yield of eurcuamin per plot was maximum in the oase of
D 199 (0.27 kg) folloved &y D 180 (0.254 kg). |

9., From the findings of the present investigation,
the lines D 180, D 229, A 78 and D 199 are selected for
further detailed study, based on the 4ry yield of rhizomes,
yield of curocumin and selection index,
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AYPENDIX X
ANALYSIS GF VARIANCE

Mean sguare values

e Caaracters

. : Trestaents Errer

df=43 d£=176

1.a  Fumder of tillers (100%h &sy) 0.419 0.203

b  Number of tillers (150th day) 0.577 0.172
2.8 Height of tho plant (100%h day) 30.210 18.520

b  Height of the plant (150th dey) 34, 9.2%56
S Namber of leaves on the

asin plant

e On 100th day , 0,132 0,076

D On 150th dey 04152 0.056
4 Fumber of leaves on the tillers

a Om 100%h day 2.764 1.568

» On 150th dey - 270,897 122,063
5 Primary finger charscters ’

a Number of fingers 26.085 7.07%

d length of fingers 2,472 1.037

¢  @irth of fingers 2,606 1,672

‘4 Internodel length of fingers 6.808 3.074
6 ‘SBecondary finger charscters

a  Number of fingers 635.936 ' 191.925

» length of fingers 4.253 1.863

o Girth of fingers 0.676 0.359

4 Internodal length 5.301 3.175
7 Number of roots . 1256.706 558, 500
8 ' 21129.380

Wet weight of rhizomes | 4?397.550




APPENDIX 1I

ANALYS8IS OF VARIANCE

Mean square values

gl' Charaocters
0 Treatasats  Error
ar-43 ar=88
1 Percentage of curcumin 2,5667 0.0075%
2 Percentage of oleoresin 25.8215 0.7891
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ABSTRAOT

Studies vere undertaken vith 42 seleoted lines
of open-pellinated prcgenies of Wwo types of turmerie,
Amalapuran and Dindrigas, st the Gollege ef Hortioulture
for a periocé of two years frem ﬁ, 1979. The um
queeuvu of the study vere |

1. To f£ind out the gemetioal variabdility with
regard to various charaoters, amd | |

2, To select pest and disease toleranti/resistant
lines of turmeric having high yield and curcumin contens.

The results have shown that tho differences between
the lines were highly -musnit for all the characters
studied,

The estinates of m&mo?mmu and coeffiocients
of variation have indicated that the major portion of total
variability in asst of the mt&o vas due to genetio
causes., |

Yield per plant vas found te¢ be highly asseoiated
wvith length of primary fingers snd length and girth of
seoondary fingers. The ocorrelation mtt»iucat-‘ of these
yield components wers found to be positive and significant,



Inocidence of leaf dissases were not notioced in the
lines. Attack of shoot~borer wae noticed, but lines A 76,
A 83, D 39, D 180, D 182, D 199, D 310, D 311 and D 320
vere free froa tho attaek, W |

Yield varied significsntly smong lines vith s maxi-
aua rscorded by the um D 199 (693.6 gus per plant).
Curing percentage was maximum in the line D 311 (33.67%)
and the percentage veried between oleoresin content varied
from 16,6 per oent to 22,6 per eent and variation in cureuain
content vas from 1.14 per oemt %0 5,37 per cent.

From the present investigation, the lines D ‘l'BO.
D 229, A 78 snd D 199 are selected for further detailed
study based on the dry yield of rhimmo, yield of curoumin
and selection index. |





