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zvf&orocfiov

The spice 'turmeric' consists of the oared, dried 
and polished rhisoaes of the herbaceous plant, Corouaa 
lomca L. and Corouaa aroaatloa. Salieb, grown in India, 
Bangladesh, Indonesia, Sri Lanka, Taiwan, parts of China 
and Jamaica. Though the country of origin is not known 
with certainity, It is presuaed to be of South-East 
Asian origin.

India is lay far the largest producer in world, 
contributing 93*7 per oent of the total world produotion 
in turaerio. It oooupies about 97*7 thousand hectares 
of area which is about 6 par oent of the total area under 
spioes and condiments. Andhra Pradesh, Maharashtra, Tamil 
Vadu, Orissa, Karnataka and Kerala are the important 
tunmerio producing states in India. About 120-150 thousand 
metrio tonnes of cured turaerio are produced annually, of 
which 92 per oent is consumed internally. The remaining 
8 per oent earns foreign exchange to the tune of Be.4.15 
to 7.2 orores annually depending upon the world market.
The foreign exchange earnings from turmeric ranks fourth 
aaong the spioes next to black pepper, cardamom and ginger.
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The area and production of turaerio in Kerala is 
only 3*7 por oont (3700 boo taros) and 1*3 por oent 
(3700 tonnes) respectively to that of India. But the 
export of turaerio is aainly froa Kerala because of its 
higher ourouain content and earns a foreign exchange of 
17*9 per oent of the exchange earnings of turaerio.

Turaerio is a versatile ooaaodity with innumerable 
uses, though outside India, it is known only as a oondi- 
aent and colouring natter in prepared oustard, aeat dress* 
JLngs and salads. Turaerio is an important constituent of 
ourry powder, not only to impart oolour, and flavour but 
also for its qualities to preserve* It stimulates appe­
tite as well as aids in digestion of foods. It is also 
used in Indian aedloine in the preparation of aedieinal 
oils, ointments and poultices. It is a stoaaohlo, tonio, 
blood purifier and antiseptic.

Turmeric oontains considerable proportions of an 
essential oil to which turaerio owes its aroaatio taste 
and flavour and its value as a eoadiaent. Curouain is the 
principal colouring constituent which imparts the character­
istic yellow oolour to turmeric. It is an orange yellow 
crystalline powder. It has got an inhibitory effeot in 
certain aioro-organisms.
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Icing vegetatively propagated, turaerio hare cer­
tain inherent advantages than eeed propagated crops. Any 
variability obtained either through the conventional 
breeding aethode or induotion, is fixed iaaediately and 
true to types could be multiplied through vegetative 
reproduction.

Although atudiea on the morphology and antheaia of 
the turmerio flowers were undertaken, efforts to evolve a 
suitable technique for controlled pollination had not met 
vith auooesa. The eeed set obtained through open pollina­
tion in Curouaa aroaatloa opens out new viata vith respect 
to plant improvement programme. A study was conducted at 
College of Horticulture, ▼clientkkara vith the open polli­
nated seedlings of two types of Curouaa aroaatloa. namely 
'Aaalapuraa' and *Dindrigam *, sinoe auoh scope exists in 
exploitation of the gcnetieal variability in the open polli­
nated seedlings, fhe main objectives vere CD to find out 
the gcnetieal variability vith regards to various oharaoters 
and (2) to seleot high yielding mad high ourouain content 
and pest and disease tolerant or resistant types of turmerio.
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Rsrwi or literature

Turaerio it butt known in India aa a oondiaent, 
though tho plant hat uaot in tho social and religioua 
lifo of tho pooplo in South Boot Aula* Though ita 
iaportanoo la known froa tint i— oaorial and nuabar of 
turaerio tfpee are being grown in different parte of the 
country • the reaearoh work dona on the crop ia rather 
■eagre* The work done on the plant iaprovaaent and mor­
phological and qualitative atudiea hare been reviewed.

1. CYTOGENETICS AND GROT IXPROTBCEVT

Sugiura (1956) vae the firet to report the ehroao* 
eoae nuaber in Ourouaa lonaa* Ghroaoeoae nuaber of 24 
apeciea in the family Zinglberaeae including that 
£• aroaatloa vaa reported bf Saghavan and Tankataaubban 
(1943). The ohroaoaoae nuaber of £n*42 for C. lonaa vaa 
reported tgr Sato (1948) and baaed on the Karyoaorphology, 
he concluded that the apeelea aeeaa to be an allotetraploid 
with baaic nuaber aa x » 8. Cytology of eix apeoiea of 
Curouaa and aeven oultivara of C. lonaa vaa reported toy 
Ranaehandran (1961). A ohroaoaoae nuaber of 2n * 86 for 
£• aroaatloa vaa. alao reported by hia for the first time 
and he oonoluded that the apeelea ia a tetraploid. He alao 
atudied in detail the altoela of two apeoiea, C. deolplena
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(2n « 42) and C. imaa* (2n * 63) and concluded that the 
s ter Hit/ in 0. laua ia probably due to lie auto-trlploid 
nature, Vaabiar (1979) reported that all the oultivators 
of £• aroaatloa hare 2n • 84 and C. lonaa 2n • 63. He 
suggested that the earlier reports of ohroaoaoae nuaber of 
2n * 32, 62 and 64 for C. JgBCft 42, 63 and 86 for 
C. aroaatloa are exceptional oaaea and the oorreot chroao- 
soae nuabera for these apeoiea are 2n * 63 and 84 respec­
tively.

Earlier reports indioated that turaerio is a sterile 
trlploid which flowers but fails to set seed (BurklH, 1933» 
Pureeglove, 1973).

In view of thia, the plant breeding work has not 
been undertaken In thia orop till reoentiy. Haabiar et al. 
(1900) reported for the first tine that seed set and seed­
ling progenies were obtained in soae oultirars of O.aroaatloa. 
which opens new Tistas in orop laproveaent prograane of this 
spies orop,

2, YARIEIIE8

In spite of authoritative works of Valanton (1918); 
Hooker (1894) and Hblttua (1930), the classification of the 
genua Curouaa reaains very confused. She genua eonaiata
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of about 70 spoelos of rhizometoua barb, out of which 
29 spp. hero boen described 1 Hooker (Hooker, 1894).

Al/er (1954) reported that there were no aharply 
distinct varieties in the cultivated turmeric ."Curcuma" 
apeoiea were very aiailar in appearance and were likely 
to be mistaken one for the other and that Curouaa lonaa 
was often oonfueed with C. aroaatloa.

and Vatarajan (19 73) reported that/v
there were 50 apeoiea under Hie genua Curouaa of which 
C. lQ*m, C. ar.oaatl.oa, C. ajgjRtUftUit £• 9BSI&
C. oaeaia were the economically important ones and in the 
family "Zlngiberaoae" only C. lonaa and G. aroaatloa con­
tained the yellow coloured pigment ’Curcumin'. According 
to Chaurasia et aj.. (1974) there were more than 70 app. of 
Curouaa, of which nearly thirty had beau found to grow in 
India. They deaeribed two varieties of C. longa. one 
yielding a hard and bright coloured rhiaoaea and the other 
a somewhat softer, larger and lighter ooloured rhizomes. 
They noticed oamphoraceous odour in C. aroaatloa type a> 
its distinguishing fsature.

Ambekar (1927) also had dietinguiahad two groups of 
turaerio, one with hard and bright coloured rhizomes and 
the other with softer, larger and light coloured rhizomes.
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Seat oultiTara produoing avttt aroma vat described by 
Hajaratnaa (1923). Pruthy (1976) reported 50 apeoiea 
under the genua Curouaa of vhioh £. lonaa vaa eoonoaioally 
the aoat iaportant aeeeunting for about 96,4% of the total 
area under turaerio cultivation in India and the remain­
ing 3*6£ of the total area voro cultivated under 
£• aroaatloa.

About 50 eoaaereial oultivars of turaerio belong­
ing to C. lonaa and C. aroaatloa are distinguished in 
thia oountr/ by the naae of localities, vhere thejr vere 
extensively cultivated. Soae of the popular oultivare 
are* Araoor, Duggirala, Mydukur, Telcurpetta, Alleppey, 
Dindrigam and Aaalapuraa (Bao« Heddy and Subbarayudu, 1975). 
Cultivare of turmeric have been classified ae 'long' 
duration (9 aontha) 'aediua' duration (6 months) and 'short' 
duration phased on the tine taken for the maturity of rhi- 
8ooe (Aiyadurai, 1966). Saraa and Krishnaaurthy (1960) 
reported high percentage of ouring for the 'early* duration 
aroaatloa tfpe and loveet value for aediua duration longa 
type e*

Xenon (1975) found that turaerio produced in diffe­
rent looalitiee varied in quality end 'Alleppey* turaerio, 
'Hajpuri' turmeric, 'Guntur* turaerio and 'Madras' turaerio
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v«r« %at popular tradenemos among Indian turaerio. 
saakarseharya and Ha tang aa (1979) and Prattyr (1976) 
reported 16 regional nrl«U*i of turmeric in tho trado 
mainly baaed on tho na— rolal qualities.

9. MORPHOLOGICAL STUDIES

Aeoordlng to Saraa and Ariehneaurthj (19^5) tho 
nuaber of tillers por plant tended to roduoe vith delay 
in planting in ease of fingoro vhile no such trend vaa 
notioed in out ao there. Pillai and laabiar (1975) notiood 
2 to 9 tillera in *longa* types. Subbarayudu et §£. (1976) 
observed no signifioant difference in tiller production 
aaong the 'short* duration and 'aediua' duration typee 
vhereao aarginal differenoe vae obeerred aaong 'long* 
duration types, froa a study oonduotod at Tellanlhlcara, 
Philip (1973) also found no correlation between tiller pro­
duotion and yield. The variation in tillor produotion anong 
tho typee aey bo duo to genetlo fan tore.

Tho hoight of the plant vae found to vary botvoen 
2 to 4 foot in turaerio (Ai/ar, 1954)l Paî r, 1962). Aooord- 
lng to Pruthy (1976) tho hoight of turaerio vae around 
60 to 90 aa. Saraa and KrlalBMaartfcy (1965) roportod that 
tho height of the plant vaa greater influenced by the 
planting tins and nature of planting material. They not lead 
no dooroaao in hoight vith dolayod planting in tho oaoo of
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■otfatr xU m m  iAIIi there Has a dtertaat in height bp 
3 at for every fortnight delay in planting of finger 
rhisoaee. Pillai andlwbier (1975) ebeerrod a variation 
of 75 to 81*5 oa in height aaong 0. tfpoe vhilo
Xao 21 Si* (1975) rooordod a hoight of 52-45 oa in 
'aroaatloa* Vpe Pindrigaa* Aoeordlng to Philip (1978), 
tho hoight of tho plant shoved highly aignifioant diffe- 
roneos aaong tho typoe* She hoight of tho plant is found 
to bo tho aaxlaoa in tho tTP* Ohhrapneapa (41*09 oa) 
vhareae Dindrigaa Oa 89 shoved tho leveet hoight* Highly 
aignifioant positive eorrolatioa had boon notiood between 
tho jriold and hoight of tho plant (Philip, 1978).

Poreeglove (1975) atatod that loaf shoot was 1 M. 
tall, boaring 8 to 10 leaves, aarreanded if bladeleaa 
ahoath8, tho loaf ahoatha foraing a paoadoatoa Ionian 
laneoolata, aouainato, thin, aanally to- 50 oa in langth and
7-8 oa vide, rarely orar 50 oa long and grow in oolear*
Kao at ai. (1975) observed 8-9 leaves in tho Sindrigaa

V Ov' c* ^ ! r. ■■ 1 ■ - - :

('aroaatloa* type), while Pillai £| a^. (1975) reported 
that tho *longa* typea produood 9-12 loaroa and ahovad a 
variation of 58-44 oa in loaf length and 15-17 oa in loaf 
breadth* Santarooharya and Kfcthphjan (1975) obaorrod a 
rariation of 2-5 ft* in lbaf length* Philip (1978) obaorrod 
that tho nuaber of loaroa both por tiUor and par plant
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shoved significant differences aaong the types. Compara­
tively higher rata ofx leaf produotion both por plant and 
par tiller vaa noticed in tha high yielding types like 
Mannuthy local and Chayapasupa vheraaa tha laaf produotion 
vas poor in lev yielding types* Highly aignifioant and 
positive oorralatlon vas notioed between tho yield and tho 
nuaber of leaves per tiller vhareae the correlation bet- 
veen the yield and the total nuaber of leaves per plant 
ie found to be non-elgnifleant. She nuaber of leavee per 
tiller vaa found aore important vith regard to the yield 
rather than the total nuaber of leaves per plant (Philip, 
1978)* Hs alao reported that there ie significant and 
poaitive correlation betvoen tho yield and leaf oharaoters 
suoh as petiole length, leaf length, loaf breadth and loaf 
area index*

Valenton (1918) observed that all the cultivare 
in Java oaae to flovering, but the fruit set vae observed 
in only two. Patnaik et a£. (1960) and Pai (1961) described 
the floral biology and flovering behaviour of C, lonaa.
A Iyer (1934) mentioned that flovering vae aearee in tor* 
aerie* Aiyadurai (1966) reported that the cultivated 
varieties of ' longa’ types flevered very rarely and viable 
seeds could bo oolloetod iron the flovering types. Pillai 
and Vaabiar (1979) notioed flovering and fruit set in nine
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'long*' t/pes and eight 'aromaties' types.

Out of tha 19 types studied 15 types had flowered 
under Yellanlkkara conditions (Philip, 1973). Maximum 
flovering ia not load in tha types, Dindrigam Oa 69 (95$) 
and Aaalapuraa (92.7$). Tha flowering paroantaga rangad 
froa 0-17.4 in 'longa* types. Flowering and aaad sat ting 
in turaerio had bean reported ty Ai/adurai (1966) and 
Pillai £$ a£. (1975) - Ai/adurai (1966) alao aentionad that 
tha oliaatio oonditiona inflaaaaad flovering to a great 
extant*

Under Kasaragod oonditiona, tha flovering period vaa 
Juty to September in C. aroaatloa and Saptaabar to Daeaahar 
in C. lonaa (Eaabiar eij al. 1980). s Seed sat vaa noted onl/ 
in tha 'aroaatioa* types and not ia an/ of the C. longa 
oultivars• (Vaabiar ajj a^* 1930). The/ alao reported that 
paroantaga of aaad germination varied aaong oultivars and 
90 par oant of the seeds gorminatad during the first twenty 
da/a after aoving. Tha seedlings produoad on!/ roots and 
root tubers during tha first /oar of growth and normal

in ,development of tha rhisoaes vara observed onl/ tha tha 
seoond /ear*

According to Al/er (1954) tha roots of turaerio grev 
to a length of 22*50 oa and produoad rootlets towards tha



12

tip. He alto aotM that the nuaber of roota vara fool 
to vaiy depending upon the typee. fondle (1971) described 
that tha roota of tamarfe vara slander vith tuber like 
lada. According to Philip (1978) tooth tho author and 
langth of roota voro found to too higher in high yielding 
types whereas tho nantoor and langth of roota voro found 
to ba ainiaua in tha lav yielding types. Both tha ©harac- 
tor ahovad aignifioant and positive correlation vith tho 
yield.

fiao ft (1975) and Pillai and Haatoiar (1975) 
notieod variations in thickness, langth, intamodal langth 
and oolour of rhiaoaea aaong tuxnorie tyrpoo. Alyer (1954) 
raoordad a langth of 10 to 15 an and a thickness of 2*2.5 aa 
in secondary fingara of tumeric. Parr/ (1962) otoaarvod 
daap yellow to oranga yellow oolour in AUeppey turaerio, 
Mustard yellow colour in *ltodms tumeric* and dull yellev- 
iah brown oolour in ’Haiti tumario* • Aooording to 
Philip (1978) the turaerio plant produced 4*7 priaary and
8-21 aeoondary rhiaoaea. The langth of rhiaoaea varied 
froa 8,4 to 12.6 on in aothar rhiaoaea, 7*5 to 12.1 an in 
prinary fingara and 4.5 to 8.6 an in aeoondary fingara.
Ha alao reported that oharaotara auoh aa length, nuaber of 
nodaa and interaodal distance voro found to too not corre­
lated vith tha yield vhareae t n  girth at tha oantra van 
found to too positiveljpoorreluted vith tha yield. The

i
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priaary finger characters eueh as the girth at centre 
and the interaodal length were found to he not correlated 
vith the yield whereas tha length of the priaaxy fingers 
vas found to he positively correlated with the yield 
(Philip, 1978).

4. INCIDENCE OP PE6T8 AND DISEASES

fhe aost important pest of turaerio vas the shoot 
horer (Diohooroois punotiferalie) while the green larvae 
of Ddaspes foies Craa (Aiyer, 1954) vas of minor iaportsnoe. 
Abrahsa and Pillai (1974) and Dabey at al. (1976) found 
that none of the turaerio types were tolerant to shoot 
horer attaok. fhe attaok of maggots of dip ter an fly 
hiaegralla sp. on fresh rhisoaoo of turaorie vas noticsd 
ty Dutoey et aj.. (1976) for the first time. Acoording to 
Rao a| j^. (1975) the *leef mi tee* end 'lace wing hugs* 
were the important paste of otending orop.

Saraa and Krishneaurthy (1962) found two 'loaf spot*
•s

diseases caused toy Celletotrlehua oapolol and Taphrlna 
aaoulaao. and they otatod that tho 'long duration* types 
voro resistant to Taphrlna op. and aediua duration types 

CoHetotrlohaa op. and ohert duration to both. Aiyer 
(1954) noted 'leaf spot* dlseaaea oauaed toy Taphrlna 
9smShm§ in turaerio. Neddy £& (1965) reported
that different turaerio varieties exhibited varying degrees
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of nilitaBM to either of the 'Inf apot' dleeaae eeaeed 
Pollutetrlohaa and Thahrfaa op* and no alngle varletr 

was infected hgr both tha fungi and no n r i o V  vaa fro# 
froa oithor of tha laaf epet* Ohathopadhajrajr (1967) 
obaorrod that 'laaf hloteh* vaa an iaportant diaoaao of 
turaerio* Saraa and Naablar (1974) notiood that 'hrovn 
rot* of rhisoaoa affaetad only 'aroaatloa* t/pee* Thia 
vaa aeeoelated vith Paaarlan ep* and noaatodo Pratrloaohua 
ap. Tho/ alao obaorrod Fr thiii 'rhiaoao rot' in 'longa' 
tjrpee* Rao at ajL, (1975) obooryd toloranoo to 'loaf 
bloteh* diaoaao in 'longa' tjrpee via* Araoor 611 - 324* 
Daggirala 011-325, h/dukar Ca-326 and tafcarpet Ca-327 
vhoroaa tho toloranoo to both 'loaf spot* and 'loaf bloteh* 
dieoaaoa voro notioed in aroaatloa tfP*o Tie., Dindrigaa 
Ca-69 and Aaalaparaa Ca-73. Xaabiar at a£* (1977) notiood 
aaxiaaa inoidanoo of 'loaf bloteh* infection daring 
loroabor-Soooabor under Kaaaraged oonditiona and reported 
that both 'longa' and 'aroaatloa* tgrpee voro aasooptiblo 
to tho diaoaao*

5* TIXLD

Aljror (1934) raoordad aa jriold of eared tarnorio 
varied botvoon 3*5 to 7 tenaea por hoetaro and tho average 
vaa around 2*3 to 5 tenaea par hoetaro. Pillai and 
Yaabiar (1974) raoordad aaai— a jriold in h/dakur 011-326,
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Araoor 611-324, Sugondbsa 611-328, Avanigadda 611-323, 
Kasturi, Ghayapasupa, Aaalapuraat 6a-320, Araoor and 
Sugandhaa aaong tho 41 Vf«i of turaerio. According to 
Sankaranarayanaa (1974) tha yield of groan taraorlo 
rariod froa 16,8 tonnes ta 22*4 tonnaa par hectare under 
irrigated oonditiona, Pinal and laabiar (1973) notioad 
aaxiaua /laid in *Karhadl local* follovad toy Kasturi and 
Tekurpeta aaong tha 42 types of turaorio. In another 
trial tha/ notioad aaxiaua /laid In Sandsyal i/pa# follovad 
lay Sugandhaa 611-328, Sajpuri loaal, hydukur 611-326, 
Gorakhpur 611-316, Mndrlgou Ca-69 and Kasturi Tanaka.
She seedlings vara found to parfora like biennials produe- 
ing rhiaoae only during tha oaaand /ear of their grovth.
Hao el £l. (1975) reported that eat ef tha 100 typas of 
turaerio aaxiaua range of /laid vaa raoordad in Mtydukur 
611-326 and Takurpata 611-327, (25*37 tonnes/ha eaah) 
followed toy Aaruthapani Kethapeta 611-317 (25*35 tonnes/ha) 
Araoor C11-324 and Dindrigaa Oa-69 (15*20 tonnes/ha eaoh) 
and Aaalapuraa 0a-73 (10-15 tonnaa/ha). According to 
Subbarujradu at a^. (1916)tha t/pea Sindrigaa Ca-69 under 
short duration group, Aaruthapani Ksthapetta C11-317 under 
aediua duration group and Puggirala 611-325 follovad toy 
hydukur 611-326 under long duration groups vara high yield­
ing and suitable for graving ia Cuddapah traot of Andhra 
Pradesh. ̂Philip, 19787 observed that tha /laid of oured
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turaerio per heotare v u  aaxiaua in the type VK.5 (8558.4 kg) 
and the lowest /laid vaa raoordad in VK.19 (1504.1 kg) 
aaong the 19 types.

6. PROCSSSIBQ

Aeeording to Aiyer (1954) turaerio oould ba dried 
only after alight boiling and tha oelle killed. Boiling 
in oovdung water inoraaaad oolour of tha cured turaerio 
types yielding a deep dye. Curing of turaerio ty boiling 
vith line water or aodiua bioarbonate solution has been 
standardised (Aiyadurai, 1966$ Pruthy* 1976). the boiling 
of turaerio rhisoaes vas essential to reduoe the drying 
tiae and to gelatinise the staroh (Batarajan and Sankaraoharya, 
1974). they also reported that when aeohanioal driers voro 
used for the drying of spioes tho drying teaperature should 
be kept within 50-60°C as there vas loss in the tolatile 
subatanoes beyond this teaperature. the stage at vhioh 
boiling vae to be stopped vas very eritioal for good qua­
lity turaerio as the oreroooking spoiled the oolour and 
increased the p croentage of broken pieces obtained during 
subsequent polishing.

Stookdale (1925) reported a ouring reoorery of 20 
per oent froa the turaerio grown in Ceylon. Desai (1959) 
described two distinct turaerio varieties of Boabay known
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as ’ Lokhandi’ and 'Seni* with a reaarlcable variation in 
thsir oaring quality, feraer vas reported to ours vith 
shrivelled up and oonstrietsd surfaoe and low euring par* 
osntags of 10-17, whils tha lattsr oursd normally with a 
ouring paroantaga of 21-22, Bhanlal (1944) reportad a 
recovery of about 16 par aant froa tha types grown in 
Madhjr& Fradash vhila Saabasiva lao (1949) observed that 
tha aaan proposition of ourad produoa to raw rhisoaas vaa 
1t4 for the Caddapah and Gtantur tracts, Aiyer (1954) 
notioad a ouring paroantaga of 17*29 in turaerio, depend­
ing upon tha quality and aaturity of rhisoaes. The per- 
oentage of oaring varied with group a of tha turaerio types 
the highest values being rendered *y the early duration 
*aroaatiea* types, and the lowest ty aediua duration types 
while tha long duration * longa* types reoorded aediua 
values (Saraa and Krishna Murthy, 1965* Subbareyadu e£ al, 
1976). According to Saraa and Krishnaaurthy (1965) the 
variation In ouring paroantaga woe froa 24*9 to 29*9 
par oent and 17,6 to 21,7 par oent, respectively, in early 
and aediua duration types of turaerio. While Subbarayudu 
et al. (1976) raoordad that the variation in curing per­
centage was between 26,4 to 37*4, 18.1 to 20.8 and 15.7 to 
23*8 respectively in short, aediua and long duration types, 
Saraa and Krishnaaurthy (1969) also obsarvad that tha ouring
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percentage of turaerio tended to decrease with increase 
in moisture content of His raw rhizoaee and there vas an 
appreciable increase in the relative density of green 
rhizomes on curing* The curing percentage tended to in-* 
crease with the increasing maturity of rhisoaes - the 
primary mother rhisoaes recording the highest and last 
order of the fingers the least values. The curing of 
fresh rhisoaes within 15 days after harvest gave the 
aaxiaua cut turn of turaerio. According to Rao (1965) and 
Ai/adurai (1966) curing quality ot turmeric vas largely 
varietal character and the ouring percentage was found to 
vary between 14-26,5. Rosengarten (1969) mentioned a 
ouring percentage of 35*3 in turmerio, while Parry (1969) 
observed a ouring percentage of 16*7* Rao et al. (1975) 
recorded maximum out turn of cured produce when ouring of 
fresh rhizomes was done within 10 days after harvest and 
that the mother rhisomee required a little longer time for 
cooking than the fingers. They recorded maximum curing 
percentage in short duration ’aroaatica’ types, vis., Aaala- 
puran Ca-73 (35.2#) and Dindrigam Ca-69 (26.7%) and tha 
least in Araoor 011-324 (17.6JO.

Mathai (1976) studied on the drying percentage of 
turaerio at aonthly intervals froa the third month of 
planting up to eighth aonth of aaturity in two turaerio
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oultivars Til., Kaohapmdy and «.l. pure*. He observed 
that tha drying percentage of turaerio increased steadily 
vith inaraaaa ia aaturiV* Philip (1978) alao studied 
on tha drying paroantaga at different period a. Ha alao 
foaad that tha paroantaga recovery of dry produoa and 
yiald ara found to inaraaaa vith inaraaaa in maturity.

7. QUALITT STUDIES

Parry (1969) found that tha quality, appearance and 
oolour of tha whole turaorio varied aooording to its 
souroe. Boaaagartan (1969) found that 'fingers' had tha 
bast quality among tha grades, 'fingers' 'rounds' and 
'splits'. Jain and Nishra (1964) obsarvad that the extract 
of tha rhisoaes of Ourouma amada yielded a oolourlass oil 
ourouain an unidentified oompound, a phytosterol and an 
asulanoganio oil oontaining pinane, oaaphor 1-beta and 
1-alpha ouramsna and turmone. Levis (1979) reported 
distinot differanoas in quality and quantity of oil and 
oleoreain in different 'types of turmerio grown in India. 
Aooording to Ghaurasia at al. 41974) turaerio grown in■sew*-

hills vae of batter quality than that raised in tha plains. 
Aooording to Pruthy (1976) tha quality attributes of tha 
ooaaeroial produoa ware its oolour, maturity, bulk density, 
length and thickness of the finger and aroma.
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Kelkar ana Eao (1934) noted that the turaerio oil 
eontained Phellandrene (1)1), Sabinene (0*6)0, Cineole (1)0, 
Borneo 1 (0*5)0, Zingiberene (25)0 and Turasrone (50)0.
Parry (1962) reported that oil oontent in turaerio varied 
froa 1.3 to 5.5 per aant* Xriehnaaurthy et al. (1972) 
observed an oil oontent of 1*5 to 4 per oant in turaerio 
and 18 to 25 per oent in turaerio oleoreein* Shanlcaraoharya 
and Natarajan (1973) reported that the volatile oil derived 
froa the tubers of C. longa was an orange yellow, occasionally 
slightly fluorescent liquid with an odour reainisoent of the 
tuber s. The dried rhisoaes gave 5 to 6 per oent essential 
oil while fresh rhisoaes yielded 0*24 per oent. About 50$ 
of the oil vae composed of a mixture of seequitarpene Intones 
and 90$ vas coaposed of terjftiary alcohols. The volatile 
oil C. aroaatloa consisted chiefly of sesquiterpenes and 
their aloohols together with aaall aaounts of d-oaaphens 
and d-camphor. The rhisoaes of C. aroaatloa yielded oil 
up to 6.1$ which was greenish brown in oolour. Lewie eij gjL.
(1974) found that the eseential oil oontent in turaerio varied 
froa 1.5 to 4 per cent and the essential oil vae composed of 
oxygenated derivatives (65$), sesquiterpenes (25$) and 
aonoterpenee (10$). Shanfcaraeharya (1974) reported that 
the dried rhisoaes of turaerio contained 5 to 6 per oent 
of aromatie essential oil while Mathai (1974) observed that
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aaong the 36 turaerio types the essential oil oontent 
varied froa 2.4% (fukurpstts C11-327) to 7.2% (Kasturi). 
Mathai (1975) also found that out of the 6 grades of tur­
aerio, aaxiaua oil oontent was raoordad in Bajuauadry 
Kasturi turaerio (6.3%). Manon (1975) mentioned that 
turaerio contained 5 to 6% essential oil while Ofcenther
(1975) reported 1.3 to 5.5%. Pillai ft al. (1976) reported 
that 'aroaatloa' types had aore oil oontent than that of 
the 'longa* types. Krishnaaurthjr et al. (1976) observed
a variation of 2.5 to 7.2 per oent in oil oontent aaong 
12 turaerio oultivars ooaaonly grown in India. They alao 
found that the release of oil during distillation vas slow 
beoause of the presence of high boiling sesquiterpene deri­
vatives (about 85$) and about 4 hours were required to re- 
oover 80$ of the available turaerio oil. Subbarayudu et a^.
(1976) reported that the oil oontent was high in aediua 
duration tfpee, while it was lew in long duration typos, 
and aoderate 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 aaong aediua, long and short dura­
tion types.

Ourouain is the principal eolouring constituent which 
iaparta tho oharaeteristie /allow oolour to turaorio. This 
has the aoleoular foraula C21H20°g (larayanan et â . f 1960).
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Aooording to Levis (1973) 'Alleppey turaerio* eon* 
talned about 6.5$ * ourouain * aa against 3-4$ in other 
▼aria tie a. Shank armoharya <1974) raoordad 0,2 to 3*8 por 
oont of ourouaizi ia driad rhiaoaea of turaerio. Mathai 
(1974) reported that aaong the 38 types of turaerio, 
ourouain oontent varied froa 3.0-8.1$ with the leaat in 
Handyal and aaxiaua in VonSiniifcta. Chaurasia et al. (1974) 
atudied the ourouain oontent of eight ooaaeroial varieties 
of turaerio and found aaxiaua ourouain oontent in 'Alleppey 
fingera* (5.250 and 'Alleppey hulb' (4.8$), The ourouain 
oontent varied froa variety to variety and it vaa low in the 
case of bulbs, ooapared to fingers, When grown under iden­
tical environmental oonditiona. The agro-oiiuatio conditions 
ware also found to influence the ourouain oontent. &ao 
et al. (1975) notioed a variation of 1.24 to 3.87$ in ourouain 
oontent aaong the aeven turaorio types grown in Andhra Pradesh. 
Krishnaaurthy e£ aj>. (1975) observed that the ourouain oon­
tent of two important turaerio species 6. lonxa and 0.aroaatloa 
varied froa 3.0-3.9 and 1.2 to 1.3$ respectively. Krlahna- 
aurthy et ajl. (1976) recorded a variation of 1.2 to 3.4$ in 
ourouain oontent aaong 12 turaorio oultivars vith the aaxiaua 
in Alleppey turaerio. 8ubbartyudu et aj., (1976) obaorrod 
a higher ourouain oontent aaong the * aediua' duration types, 
aediua content in 'long' duration and tho least oontent in 
'short* duration types. Pillai al. (1976) raoordad a
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variation of 8.9 to 14*5 par bant in ourouain oontant 
aaong 15 turaario types grown undar Kasaragod conditions 
and a higher oontant of ourouain in * longa* types than 
that of *aroaatloa* typos. Mathai (1976) found that the 
ourouain oontent of turaerio varied depending upon maturity. 
It increased froa 4.8 to 6.9 par oent froa third to fifth 
aonth and decreased to 6.3 par oent in the sixth aonth and 
4.1 in the seventh month and again increased to 6.9 per oent 
in the eighth month. Aooording to Philip (1978) the ourouain 
oontent varied from 2.33 to 6.55 par oent. He also notioed 
that tha unourad turaerio eaaplas had significantly higher 
oontent of oleeresin end ourouain than that of the uaad 
samples in the same type.

Krishnaaurthy at ĝ t* (1972) raportad that tha yield 
of oleoreain in turaerie varied froa 4 to 7.5 par oant 
and tha oleoreain oontalned about 18 to 25 par oant asean* 
tial oil and 30 to 47 par aant ourouain. Levie et al. (1974) 
reported that turaario oontalned 6 to 7 par oent oleoreain 
and the oleoreain contained 18 to 20 par osnt volatile 
oil and 35 per oant ourouain. Mathai (1975) estimated 
tha oleorsain oontant of six types of turaario and found 
tha maximum oleoreain oontant in * Alleppey finger* 'tar* 
meric (24.3$). fhe bulb of 'Alleppey' turmeric contained 
only 16.2 per oent oleoreain. Krishnaaurthy at al.
(1976) triad different extraotanta and apparatus for 
olsorssin extraction and found that acetone vas superior
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to aloohol and o thy lane. Aooording to Philip (1978)» 
tho olooroain oontont Tarlod botvoon 12.1 to 21* 10. $ie
par hootore jriold of olooroain and ourouain vaa aaxiaua

»
In tho type Hannuthy Xooal* Ho alao notiood that tho 
jriold of olooroain par hootaro vaa aaxiaua on 270th dajr 
after planting and the ainiaua on 165th day in all tho 
19 type* atudiod.



MATERIALS AND METHODS
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MATffiIA18 AMD METHODS

She present study v u  undertaken at the Collage 
of Horticulture, Vellanlkkara during tha period froa 
Jana 1979 to Mat 1981 for tiro seasons. Tha topography 
of area eeieoted for tha experiment vae fairly level and 
uniform with good drainage* She soil vae rad loan.

i

Open pollinated eeede of tvo types of turaerio, 
’Aaalapuraa’ and ’Dindrigaa* (Curouaa aroaatloa Saliab) 
vara eovn end tha seedlings vara potted in polythene hags 
in Mar* 1978* The orop vaa harvested vhen the leaves 
dried up eoaplately. Out of 1500 individual plants,
175 vere eeieoted based on the yield taking the yield of 
Aaalapuraa and Dindrigaa as the basis. These seedling 
rhisoaes vere planted in single sounds during May 1979 
and harvested in January 1980. Observations on nuaber of 
roots, total veight of rhisoaes, nuaber, length, girth 
and interaodal length of priaary fingers and nuaber, length, 
girth and interaodal length of seeondary fingers vere taken 
and based on the fresh veight of the rhisoaes harvested, 
seleotions vere aade aaong the plants. Those vith a fresh 
veight of rhisoaes having net less than 150 gas. vere 
seise ted. Tvelve seleotions froa Aaalapuraa and thirty



A view of the experimental plot
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aalaetiona from XHnrtrlSM woro abtalnad, which vaa planted 
in the aaln field ia Mejr 1960*

Ihe liana eeieoted were nuabered aa follow* i-

SELB0TI0I8 FROM AMALAPURAM fZVSt

1. A 32 7. A 78
2. A 31 0* A 83
3* A 53 9* A 111
4. A 64 10* A 104
5. A 71 11* A 169
6. A 76 12. A 180

Ac ~Aaalapuram control

SELECTIONS FROM 91X9RI8AM Iff ft

1. 9 4 11. 9 187 21. 9 211
2. 9 6 12. 9 190 22. 9 214
✓ a 9 7 13. 9 191 23. 9 217

3) 10 14. 9 194 24. 9 220
9 39 #5. 9 196 25. 9 229

©• 9 00 16* 9 197 26. 9 304
7 # D 91 17. 9 198 27. 9 310
04 9 100 18. 9 199 28. 9 311

9 170 19. 9 202 29. 9 314
10* 9 182 20. 9 209 30. 9 320
90 - fiadrifaa control



1. EXPERIMENTAL DETAILS

1.1. Cultivation

The land vae ploughed veil and raised beds of 
7 M length and 50 cm width and 25 oa height vere taken 
vith a spacing of 30 oa between beds. Seed bits weighing 
15 gas each vere planted in the beds vith one selection 
in eaoh bed. The plots were given uniform cultural ope­
rations. A fertiliser dose at the rate of 60*60*60 kg S, 
PgOj and KgO/ha vaa applied in three split doses in addi­
tion to 5 tonnes of oattle manure. Roger (4 ml/lit.) vae 
applied 60 dqrs after planting and the same vaa repeated 
on 120th day vith Dithane - 11. 45 (2 gas/litre).

Final harvesting was done on 230th day after 
planting when the leaves had dried ooapletely in ail the 
plants. The veight vae recorded after proper cleaning.

2. OBSERVATIONS

Observations were made on 100th and 130th day after 
planting and five plants in eaoh lines selected at random 
were ueed for reoording observations.

2.1. Germination
The plants germinated in eaoh bed vas recorded at 

weakly intervals and percentage vaa oaloulated.
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2,2, Height of the plant, number of tillers and number 
of leaves per plant

The height of the plant vae measured in centime tree 
on 100th and 150th day after planting* The length of the 
pseudostem, i.e. froa the ground level to the point where 
the petioles clasped tightly, vaa taken as the height of 
the plant. The nuaber of tillers per plant and number of 
leaves on the main plant and tillers vere recorded sepa­
rately*

2*5* Pests and diseases

2*5*1* Incidenoe of Shoot Borer

The nuaber of plants inf so ted in eaoh bed vas 
recorded and expressed in peroentage* Observations vere 
taken on 150th day after planting*

2*5*2* Incidenoe of leaf diseases

Ths incidence of leaf diseases vas indicated toy 
noting the leaf spots.

2*4* Humber of roots

The total nuaber of roots of the selected plants 
vfre counted after final harvest and the mean vas calcu­
lated*
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2.5. Bhisone d M i M t i n<

l«ih«r of primary aal secondary fingoro, and 
langth, girth and Intornedal langth of primary and n o w  
dary fingoro voro raoordad and tho moan vaa calculated.
Tha length and girth vara naaanrad In eantlaatraa iiolag 
a non*etreehable otring and seals. tha dlatanoa batvaan 
tvo oonooeutlro nodaa vaa raoordad In allline tare aa 
Interaodal length.

2.6. frooh valght of tho Bhlsenss

tha valght of tha aalootad plan to vara raoordad 
In graae after proper oloonlng and tha naan vae oaloalated.

2.7* faroantaga of dry turaerio

the paroantaga recovery of oorad turaerio vaa found 
oat taking a known veight of green turaerio and drying 
after earing.

3. CHEMICAL AHALTS18

She dried oonplao of tornorlo vara ground in a 
Multiplex grinder and allowed to pane through a alavo of 
60 naah alao and van utilised far subsequent analysis.

3.1* Moisture oontant
Meloture oontant of dry turaorio oaaplea vaa



n U u M  fetr the Official Analytioal Methods of too 
American Spice Trade Association (1968) using Toluene ao 
reagent*

%2, Estimation of ourouain

Tho ourouain oontant vaa ao tins tad ty tho Official 
Analytical Methods of tha Amerioan Spies trade Association 
(1968) using Methanol* Tho ourouain oontant vaa worked oat 
and expressed in paroantaga on drjr veight haaia.

3*3. Istimation of Olooroain

Olooroain in tuxnoria vas oatinatod Iy tho Indian 
Standard Methods of Sampling and fast for Spioes and 
Condiments (1974)* Extraction van dona in Sexhlet apparatus 
using aeetone aa solvent. fhe paroantaga recovery of 
olooroain vaa vorkod out on dry weight haaia*

4* STATISTICAL AKALTSIS

The data on different aharaetara atudiad vast 
subjected to otatiatioal analysis.

4*1* Analysis of varianoe

She date on different oharaoters were 'analysed 
using the analysis of varianoe as suggested hjr Maedaatr 
and Cochran (1967)*
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4.2, Variability studies

To study the variability of oharaoters, the coeffi­
cient of variation was worked out hr using the formula,

o.v. » S»D> x 100, where 
*

B.D. • Standard deviation
y * Moan

To study the reliability of the means of oharaoters,
the standard error of means vere calculated, The homogenity
of different lines with regards to m specific character
was tested by using the Bartlett*s tost (Snedeoor and
Cochran, 1967). Aa preliminary tost of equality of varianoe,
the y max test vas applied (Windsor, 1971). The Bartlett's
test vere applied only for oharaoters for which the f
tost vas found to be non-signifloant as it is more powerful
than tost, max

4.3. Correlation studies

The inter relations be Ween various plant 
characters vere studied ty using the correlation analysis,
The simple correlation coefficients were listed for their 
significance• In order to assess the relative importance 
of various oharaoters in contributing to fresh veight of
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rhisoaes a multiple linear regression equation of the fora 

I - \  \  *A. where
(X 4-et>Jk:- •

bQ is the par tie! regression coefficient of y on-#.
is the partial regression coefficient of y on x̂ .

thz1 is the Talus of i charaoter
# is the expeoted fresh veight of rhisoaes.

She partial regression ooeffioients vere standardised 
to observe the relative contribution made by each character 
tovards total yield independent of unit measurement. The 
standard regreaeion oo-effioieats vere worfced out by using 
the relation

$1 ■ f. 8X1 where,
hST
P ■b czi.

pi • Standardised regresalon coefficient
ey ■ Standard deviation of yield
sxA a Standard deviation of the I**1 variable,
yg* > <tCa*̂ l_c£ g-s-) ‘ C ,

4,4, Selection of lines for further uultiplication

A seleotion index for identifying superior lines on 
the basis of various plant oharaoters vas developed. It is 
of the fora,

* ‘ bo ♦ &  V i '
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Vhara, & * nuaber of AifMtori, / is tho expeotsd fresh
veight (index) of tho U M |  b^ lo tho partial regression
oosffioiant of tho freah veight on tho oharaotar,

thxi la tho value of tha 1 oharaotar for tha lino*

Tha index eoorea corresponding to each lina vaa
found out hr aubatituting tha aeaa valuta of tha oharaotar

\ 0 '\.for tha lino* Tho boat 50 of the linaa Vae eonaldarod 
to ba superior aa eoapared to others.

Tha linaa vara alao ranked aooording to tha 
ourouain oontant and dr/ voight par unit araa (
Tha ooneordanoa botvaan tho dlfforont rankings vara aaa* 
aurad tgr ealeulatlng tha Kendal's oonoordanoa oosffioiant 
V, gluon hr tha fonmla,

w * -?■§-$■----  where,
a (n*«m)

S ■ sun of squares of tho ranks,
a ■ nuabar of oharaotoro
n • nuabar of linaa.
Slgnlfloaaos of V vaa toatsd hr using tha Ghi~square 

teat. In oaaa *V* vaa found to bo significant, a "pooled 
ranking" baaing upon tha total of tha ranks baasd upon 
different variables froa tha lovoat to tha highest oaa bo 
attoaptod (Oatla Barnard, 19(6)* basing upon this aolootion 
or! tor la, tha bast 100 of tha Uaoa voro roooaaandod for 
further aultiplioation.



RESULTS
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R S 8 Q L I 8

A detailed stud/ of tha growth aharaetara and 
quality aapaota of fortytwo linaa of opan-pollinated 
proganiaa of Aaalapuraa (12 linaa) and Dindrigaa (30 linaa) 
of turaario (Curouaa aroaatloa Saliab) vaa carried out and 
the results of the irrreetigationa are presented below.
The anatysie of variance tablea for different oharaotara 
are given in tha appendix.

1. GROWTH CHARACTERS
1.1. Gemination

It nay be seen froa tha Table 1, that alaoat all 
the lines ahovad 100)1 gemination vith in two veeics axoapt 
for tho linaa A III (90*), D 18 (88.8*), D 39 (90.9*),
D 187 (90*), 3) 194 (84.1*), ® 197 (61.5*), D 304 (87.5*),
D 310 (75*) and DO (97.7*). Loveat paroantaga of garni* 
nation vaa aet vith in the oaaa of D 197 (61.5*).

1.2. Morphological Charactera

Tha data on tha aorphologioal oharaoters of tha 
open-pollinated lines are presented in the Tables 2 and 3.

1.2.1. Number of tillara par plant

The data showed that tha linaa were significantly
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Tabla 1. Germination of opta-pollinated progenies of ĵrpoo 
Aaalapuraa aaA Dindrigaa (Oureuaa aromaUoa)

1 AC 100.0 23 9 178 100.0

2 A 32 100*0 24 D 182 100.0

3 A 31 100.0 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 A 71 100.0 28 D 194 84.6
7 A 76 100.0 29 9 196 100.0

8 A 78 100.0 30 9 197 61.5
9 A 83 100.0 31 9 198 100.0

to A 111 90.0 32 9 199 100.0
11 A 104 100.0 33 9 202 100.0

12 A 169 100.0 34 9 203 100.0

13 A 180 100.0 35 9 211 100.0

14 DC 97.7 36 9 214 100.0

13 D 4 100.0 37 9 217 100.0
16 D 6 100.0 38 9 220 100.0

17 D 7 100.0 39 9 229 100.0
18 D18 88.8 40 9 304 87.5
19 9 39 90.9 41 9 310 75.0
20 9 80 100.0 42 9 311 100.0
21 9 91 100.0 43 9 314 100.0
22 9 180 100.0 44 9 320 100.0
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Tafcla 2. Vaster of U U i n  and height of tho plant of opan-po Ulna tod proganiaa of tTP«* Aaalapuraa and Dindrigaa

Vaster of tUlara/plant
Linaa

A0 1 .6A 32 6.3A 31 6.7
A 53 2 .6
A 64 3.2
A 71 3.0
A 76 2.4A 78 4.9A 83 3.3A 111 3.9A 104 2.5A 169 2 .2A 130 4.3DO 2.5D 4 2.7D 6 3.3D 9 3.1D 18 1.7D 39 1.5D 80 2.9D 91 1.5D 180 3.5D 178 3.4D 182 3.1D 187 2.3D 190 1.7D 191 3.5D 194 2.4D 196 3.4D 197 1 .8
D 198 2.3D 199 3.5D 202 3.8
D 203 4.3D 211 2 .2
D 214 2.9D 217 1.9D 220 3.2
D 229 3.0
D 304 5.9D 310 3.5
D 311 3.5D 314 4.1D 320 5.6

.1-*
100th d y  15621 day 100th day 150th d y

.7074 .7744.9056, ; 2.0408' 
2.0054 11.8592

.0362)

.6408).5756].9662

2.1260

1.8362) !2.2096) 
1.6764) ; 1.8292]

1.7826) 
11.9936)

I2.6350) ;2.1300) 
[2.1196) 
[2.2670) [2.5762)

2.1796) 3*0330) 3.4708 
2.5674 2.4234 
2.9662 
2.5242 2.6256 3.0842 2.7870 2.46601 2.5370) 
3.2076) 2.6376) 
2.9854) 2.9530) 
3.1210) ,2.7500] 3.6 <2.1416 

6 .1 <2.6602! 
2.484 . 
2.8926) 
2.9462) ,2.6790 

6.4 <2.7132 4.9 <2.4268 3.0408] 2.5446) 2.8346) . ,2.6790)
6.7 <2.7764)7.1 (2.8512)
9.7 <3.2704) 

12.6 1 3.6826, 10.2 <3.3402
7.6 <2.92445.6 2.5658 

[2.8416 2.6582 3.0474) [2.3418)
7.6 <2.9292) 
10.9 (3.4602)9.2 (3.2004)

20.8 29.6
20.0 28.825.0 3 2 .2
22.0 30 .2
18.4 26.2
20.8 30 .6
22.0 26.6
23.4 28.8
23.4 30.0
2 3.2 30.8
20.8 30,8
2 1 .2 28.2
24.6 31.2
23.4 32.8
2 1 .6 27.0
24.6 29.6
2 1 .6 24.8
22.8 30.417.0 23.424.0 27.418.0 29.4
23.6 27.8
26.8 30.0
23.6 26.423.0 29.019.6 23.8
22.0 25.220.4 28.225.8 32.815.8 26.6
22.2 32.0
2 1 .6 25.4
25.4 33.225.2 32.2
26.0 29.8
22.4 28.4
22.0 30.024.6 24.6
20.4 24.6
2 1 .0 28.8
22.2 28.2
24.4 30 .2
24.0 30.218.0 24.0

CD (P-0.05) 0.5589 0.5141 5.3 3.7
Valuta in paranthaaia lndloata | x ♦ 1 transformed anaa



different vith regard* to tha nuaber of tillara par plant.

On hundredth day* the nuabar of tillara per plant 
varied froa 1.5 to 6.7. Ten line* (A 31* A 32, 2) 304,
D 320, A 78, A 180, D 203, A 111, D 196, D 3H) were found 
to differ significantly froa other a. Line A 31 produoad 
aaxiaua nuaber of tillers per plant (6.7) followed by 
A 32 (6.3) and 3) 304 (3.9). The lowest tiller produotion 
was notioed in the lines D 39 and L 91 <1.5 eaoh).

The nuaber of tillara par plant varied froa 3*6 to
12 .6  aaong lines on 130th day. Kaxiaua nuabar of tillers 
per plant was raoordad in tha line 3) 203 (12.6 ) followed 
ty line A 31 (11.0), L 3 H  (10.9) and L 211 (10.2). Lines 
A 180, L 202 and L 320 are also found to hare better tiller 
produotion though they did not differ significantly aaong 
thsasolvss. The tiller production was poor in the line
1) 310 (4.5) and L 39 (3.6).

All the progenies of the "Aaalapuraa" were found to 
be bettor than Aaalapuraa type. Three linaa 2) 39 (3.6),
2) 310 (4.5) and 2) 190 (4.9) of Lindrigaa showed lower 
growth than the Lindrigaa type.

1.2.2. Height of the plant

The statistical analysis of the data showed that
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there vere significant differences aaong tha linaa vith 
regards to tha height of tha plants.

On 100th day, tha height of tha plants varied bat- 
vaan 15 .8 oa to 26.8 oa. Maxiaoa haight vaa raoordad on 
the line 9 178 ( 26.8 cat) closely folloved by lines D 211 
(26 oa), 9 196 (25*8 aa) and 9 202 (25*4 on), fhe line 
9 197 ahovad tha lowest haight (15*8 aa).

On 150th day, the height of the plant varied froa 
24 ca to 35.2 ca. Seventeen linaa vara found to be signi­
ficantly taller than the rattaining lines and they did not 
differ significantly aaong thenselves. Maximum height vaa 
raoordad by tie line 9 202 (39*2 oa) follovad toy 9 196 
(32.8 oa), 9 203 (32.2 oa) and A 31 (32.2 cm). Line 9 320 
vas the shortest vith a haight of 24 oa.

With ragarda to tha progenies of Aaalapuraa, seven 
lines (A 31, A 53, A 71, A 76, A 83, A 111, A 104, A 180) 
vere found to be taller than the oontrol plants, but the 
differences were not significant.

1.2.3# luaber of leaves on tha aaln plant

Huabar of leaves on tha main plant shoved significant 
variation aaong the different lines. Maximum nuabar of 
leaves on the main plant vas notioed on the line 9 314 
(7.4) folloved toy 9 214 and 9 302 (7.2 eaoh). fhe rate
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Table 3. Number of leaves on tho open-pollinated progenies of 
types of Aaalaparaa and Plnirlgaa (Corouaa aroaatloa)

Linos On tho aaln plant On tho tlllora

10 
1 A A 
A A A 
A A A A A 
A PC 
P 4

32315364717678
83
111
104
169180

P
PPP
PPP
PPPPPPPPPPP

6 
7 18 
39 80 
91 180 
178 182 
187 
190 
191 194196197
198 
199 
202

P 203 P 211 
214 217 
220 
229 304 
310 
311 314 320

PPPPP
PPPP

100th dor
6.9 (2.8258)
6.4 (2.7134)
6.4 (2.7160)6.7 (2.7802)
5.5 (2.5456) 5.9 (2.6346) 
6 .4 (2.718 2)
6 .8 (2.7892)6.7 (2.7844)5.8 (2.6190) [2.3558) 

2.7134) 2.7478) '2.8602)
5.4 (2.5274)6.3 (2.7108)5.6 (2.5640)4.8 (2.4064)5.9 (2.6398)5.4 (2.5248)6.5 (2.7410) 6.2 (2.6790'
6.1 (2.6694)6.7 (2.7776)6.4 (2.7156)
6.7 (2.7844)5.9 (2.6424)
6 .8 (2.7892)6.2 (2.6768)
2.9 (1.9796)6.7 (2.7778)
6 .2 (2.6816)5.2 (2.4854)
6 .6 (2.7526)
6 .6 (2.7526)
7.2 (2.8624)
6.4  (2.7182]
6 .8 (2.7897.2 (2.8556.9 (2.8258) 
6.8  (2.7870)
6 .6 (2.7548)
7.3 (2.8854) 
7 .2 (2.8602)

156th day 100th dar 150th day
5*7 (2*5998) 
6*7 (2.778 
6*3  (2.710 ,5.9 (2.63985.9 (2.6376!5.4 (2.5274)5.7 (2.5972) 
7 .2  (2.8582)5.1 (2.4788)
4.8 (2.4064)
6 .2 (2.6768)4.4 (2.3212) 
6.2 (2.6790)
7.6 (2.9292)4.9 (2.4456)5.2 (2.4848)
5.3 (2.5214)5.4 (2.5274]4.9 (2.4456 
6 .8 (2.79H;5.7 (2.5972)4.7 (2.3844]6.5 (2.7500]5.8 (2.621, 
7.4 (2.8968] 5.2 (2.4848)

>2. 8188) 
2.7134) [3.0756)

1.7 (1.6568)
20.0 (4.5840) 
16.9 (4.1170)7.4 (2.8972)
15.1 (4.0146] ]2.7244 2.4288]

.3840 
2.5086) 2.5844) (2.3890) (2.7478) 

_  (2.6994)5.8 (2.6058)7.2 (2.8602)
7.2 (2.8602)
6 .8 (2.7866) 
5.4 (2.5274)4.9 (2.4456) 
6 .1 (2.6682)4.9 (2.4456)

„  *0312)10.6 (3.4022) 
3 .3 (2.0686)I2.6086)[3.0070) 

( 2.0648) 
(2.8092) (9.3696) 
(3.8894) [2.8000) 
[2.1944) [3.2052) 2.0188) [3.0380) [3.1758) 2.9870) >2.5866)

5.6 (2.5598) 9.4 vf.2230)
8 .8 (3.1364)16.3 (4.1706)
4 .9 (2.4482)
3 .7 (2.1662)
15.6 (4.0804)16.4 (4.1736) 13.8 (3.8472)8.3 (3.0442)5.6 (2.5838)
5.3 (2.5026) 
6*8 (2.7980)
7.6 (2.94H)17.7 (4.3252) 3.2 (2.0612)10.2 (3.3504)11.8 (3.5852)
19.2 (4.49H)

19.8
36.8
41.4 
22.6 
22.832.6 28.832.0
33.226.2 
23.8 27.2
28.4 
22.8 
31.234.052.8
30.0 16.039.834.8
34.629.825.2
34.0
21.0
31.234.224.0 29.8 
21.8
32.033.8
44.6
29.634.8
37.8
28.426.437.233.0
36.2
29.4
48.0

CP (P-0.05) 0.3439 0.278 1.5525 13.69
Values in parenthesis indicate x ♦ 1 transformed ones
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of loaf production oa tho aain plant vaa ainiaua in tho 
V p« S> W  0.6).

froa tho obeervatlaao on 150th day, it vaa aaon that 
tho nuabar of laavaa an tha aain plant varlad froa 4*4 to 
8*5* Maxima nuabar of laavaa on tha aain plant vaa ra- 
aordod on tha lina 3> 194 (8*9) follovad tgr D 187 (7,4),
D 220 and D 229 (7*2 aaoh). tha lavaat nuabar of laavaa 
vara raoordad by tha aain plant of tha lino A 169 (4.4).

In tha oaaa of iaalaporaa* aight linaa (A 32, A 31,
A 59, A 64, A 76, A 78, A 104, A 180) vara found to produoa 
groator nuabar of laavaa on tho aain plant than tha ooatroi 
plante. Lina 2> 196 vaa found to produoa aoro nuabar of 
laavaa than Lindrigaa control*

1 .2.4, Xuabor of laavaa on tha tillara
m

Zha data ravaalod aignifioant diffaranoaa aaong tha 
linaa vith ragarda to tho aaabar of loaroa on tha tillara*

It vaa obaorrod that tha aaan nuabar of loaroa on 
tho tillara variod froa 1*7 to 20*01 on tho 100th day. 
ZVantr linaa vara found to ba aaparlor to tha raaainiag 
linaa, though thay vara net aignifiaantly diffarant aaong 
thaaaalvaa* Lina A 32 produoad tha aaxiaua nuabar of 
laavaa (20*01). Zt vaa follovad by linaa 2> 320 (19*2).
Laaf produotion vaa poor in tho Aaalapuraa control (1*7) 
and 3) 91 (3.1).
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Table 5. lumber of root* of opan-pollinatod progeniea of typoo Aaalapuraa and Dindrigaa (Ourouaa
w m M m >

Linaa Humber of Linoo lumbar of
roota roota

AC 64.4
A 32 65*6
A 31 85*6
A 53 86*0

A 64 5 1.0

A 71 72.4
A 76 64*0
A 78 8 1 .6

A 83 60*8
A 111 7 1 .8

A 104 49*6
A 169 79.8
A 180 82.6
DC 62.4
D 4 79.0
D 6 86*8
D 7 91.8
D 18 79.8
D 39 74.4
D 80 80.4
D 91 68.8
D 180 98*0

D 178 79.8
D 182 72.8
D 187 79.2
D 190 54.0
D 191 60*8
D 194 74.2
D 196 83.0

D 197 72.8
B 198 58.6
D 199 84.6
B 202 69.2
B 203 143.6
B 211 8 3 .2

B 214 90.4
B 217 53.8
B 220 60.0
D 229 62.2
B 304 79.6
B 310 77.0
B 311 93.0
B 314 82.4
B 320 66.4

CD (?«0.05) 29*29
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She umber ©f leaves varied froa 16*0 to 52.8 
aooording to the obeervatleiui token on 150th Aaj, The 
linoo 3 7 (52.8), 3 320 (48.0), * 203 (44.6), A 31 (41.4) 
and 2) 80 (39.8) vere found to be superior to other linoo.
A poor produotion of leaves on the tiHere vae observed 
in the lino 3) 39 (16) and 3 190 (21).

All the lines of tho Aaalapuraa type vere found to 
produoa signlfloantly higher amber of leaves on tho 
tillers than the control. Xxeept for three lines (3 39.
3 190 and 3 198), all other lines of tho Dindrigaa type 
vere also shoving aero leaf produotion on the tillers 
than the eontrol.

2. YIELD AID RHIZOME CHARACTERS
2.1. Ember of roots

from the data furnished in the Table 5. it eetild be 
seen that the line 3 203 produood tho aaxiaua nuaber of 
roots per plant (143) vhieh vae significantly higher than 
that of all other linos. Minium nuaber of roots of 49.6 
vas observed in the line A 104.

It vas found that tha linos * 64. A 76. A 83 and 
A 104 produood a lesser nmber of roots than that of tho 
Aaalapuraa eontrol. vhile 3 229. 3 220, 3 217, 3 198, 3 191 
and 3 190 produood lesser nuaber of roots than the Dindrigaa 
eontrol.
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2.2. Priaary finger oharaoters

fhe data are furnished In tha Table 5a.

2.2.1. Nuaber of priaaxy fingara par plant

The naan values presented ahovad that tha aaan 
nuabar of priaary fingara par plant varied froa 4*4 to
14 .2  and the differences vara statistioally aignifioant*
The aaxiaua nuabar of priaary fingers vas obsarvad ia tha 
line DC (14*2). Zt vas follovad ky D 180 (15*6), D 178 
(13*2), A 78 (12*6), D 197, D 199 and D 91 (11 eaoh). All 
these linaa vara statistioally superior to tha reaalnlag 
lines* D 190 vas tha lovest vith regards to tha finger 
produotion vith an average nuabar of 4*4 fingers par plant*

All tha progenies of Aaalapuraa type vara found to 
be superior to their control, vith a single exoeption in 
A 64. This vaa not the oaaa vith Dindrigaa type where the 
different lines produced leaser nuaber of priaary fingara 
than tha eontrol. It vas obsarvad that the Dindrigaa 
control produoad aaxiaua nuabar of priaary fingara*

2*2.2* length of primary fingers

The variation in langth of fingara vaa aignifioant 
at one par oent level. Aaong fertyfour lines D 217 toped 
the list vith an average of 9.75 oa, but not significantly
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telli 5a. Priaary fingar ahajraotara of opan-pollinatad proganiaa of tott Aaalapuraa and Dindrigaa 
(Caroana aronallaa) .

Linaa

AC

Dunbar of fingara

5.6

.'langth of fingara (oa)
Oirth of 
fingara (oa)
7.84

Xntarao4 langth (

5.70
A 92 9.4 6.78 6.24
A 31 9.2 7.42 6,04 6.58
A 53 6.4 7.86 7.17 6 .10
A 64 4.8 6.92 6.83 5.64
A 71 6.4 7.2 0 8 .12 6.34
A 76 9.2 7.79 8.06 6.08
A 73 12 .6 8 ,10 7.19 6.08
A 83 7.4 9.72 8.14 7 .1 0
A 111 9.8 8.44 6.16 6.14
A 104 6 .8 7.44 7.55 6.06
A 169 6 .8 9 .18 7.06 6.36
A 130 10 .0 7.20 6.78 6 .92
DC 14.2 8.80 8.1,0 8.50
D 4 8 .6 7.06 7,65 5.60
D 6 7.6 8.55 7.61 6.16
D 7 1 1 .2 7.50 8 .1 0 5.42
D 18 6 .6 8.20 8.95 6.46
D 39 6.4 8.50 7.26 6.66
D 80 9.8 7.75 8 .10 6.44
D 91 1 1 .0 8.00 7.45 5.84D 180 13.6 7.70 7.50 5.30
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 6.64D 190 4.4 7.65 9.00 5.20
D 191 8 .0 7.95 7.25 6.46
D 194 8 .2 8.80 6.35 7.94D 196 7.4 8.45 7.90 6.68
D 197 1 1 .0 7.10 6.85 6.02
D 193 6.4 8.55 7.40 7.30
D 199 1 1 .0 8.30 6.75 7.02
D 202 7.8 7.55 7.75 5.06
D 203 10 .6 7.05 7.30 5.00
D 211 9.0 7.60 7.35 9.08
D 214 9.0 8.30 8.60 8.42
D 217 8 .6 9.75 7.85 9.66
D 220 7.4 7.35 7.15 9.02
D 229 7.8 9.20 7.65 8.16
D 304 7.0 7.45 7.05 8.00
D 310 6 .6 8.35 8 .30 8.00
D 311 9.4 7.457.60 6,15 7.0 0
D 3 H 8 .0 6.85 7.0 0
D 320 7.0 7.15 7.80 9.00

CD (P-0.05) 3.29 1.26 1.60 2.17
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different froa the lines A 89 (9*72 oa), 9 229 (9*2 on),
A 169 (9.1S oa), 9 194 (8*8 oa), DC and AC (8*8 oa each) 
and D 39 and D 198 (8,9 aa eaoh). These linaa vara found 
to ba having langar primary fingara aa eoaparad to tha 
raat of tha linaa, Zt vaa alao observed that A 64 pro- 
duoed shortaat fingara vith aa average langth of 6*92 an 
par fingar.

i

The linaa A 83 and A 169 vara found to ba superior 
to Aaalapuraa eontrol and 9 217 and 9 229 vara suparior 
to Dindrigaa eontrol.

2.2.3* dirth of priaary fingara

Zt nay be aaan froa tha Table 5a, that there existed 
aignifioant variation in girth of rhiaoaea aaong lines.

Zha line 9 190 ahovad aaxiaua girth (9.0 oa) closely 
follovad by D 18 (8.95 oa) and 9 182 (8.9 oa), Zt vaa seen 
that on the whole twenty one lines vara significantly suparior 
to others but they did not differ significantly aaong them­
selves. Zha line A 51 produced relatively thinner fingara 
vith a naan girth of 6.04 oa par finger.

Only three linaa of Aaalapuraa types (A 71, A 76,
A 83) had thicker rhisoaaa than Aaalapuraa eontrol. Zha 
linaa 9 18, 9 132, 9 190, 9 214 and 9 310 produoad thicker

/
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rhiaoaea than Dindrigaa control, vhile D 7* D 100 and 
D 178 produoad fin|«ra that equalled tha liaa DC in tha 
oaaa of girth of priaary fingara,

2,2,4, Intamodal langth of priaary fingar

Statiatieal analyeia of tha data raraalad that 
tha variation aaong tha linaa vith ragarda to intamodal 
langth vae aignifioant, tha langth of tha intamoda varied 
froa 5,0 aa to 9,66 aa, Mariana langth of 9,66 aa vaa 
raoordad by tha Una D 217, follovad ty D 211 (9.08 aa) 
and D 220 (9*02 aa). Along vith thaa, another eight linaa 
vara found to produoa fingara vith aignifioantljr greater 
intamodal langth than tha raat of tha linaa, Zha inter* 
nodal langth vae ainiaua in tha liaa D 205 (5,0 an).

In tha oaaa of Aaalapuraa linaa, all tha linaa had 
longer intamodaa than Aaalapuraa eontrol exoept for A 64 
vhioh had aaaa length. Tor Dindrigaa, onljr D 211, D 217,
D 220 and D 520 ahovad longer intamodaa than Dindrigaa 
eontrol,

2,5, Secondary finger aharaetara

Zable 6 oontaina tha data on aeoondary finger 
eharaotere,

2.5.1 . Hub her of aaoondazy fingara

The affaet of linaa an tha nuaber of aaoondazy fingara



47

fabla 6. Saoondaxy fingar aharaetara of open-pollinated progaaiea of Vpaa Aaalapuraa and Dindrigaa

Linaa lunber of Langth of dirth of Xntarnedal 
fingara fingara (an) fingara (an) langth (an)

AC 43.6 ?.» 5.52 8.02
A 32 64.6 6.97 4.40 6.50
A 31 59.6 8.32 5.52 7.52
A 53 52.0 8.21 4.62 8.20
A 64 42.4 7.44 5.03 7.00
A 71 51.2 6.17 4.94 5.88
A 76 36.8 7.73 5.38 6.58
A 78 57.8 8.25 5.21 6.62
A 83 35.0 7.58 5.28 7.24
A 111 47.6 7.18 5.41 6.44
A 104 48.2 8.30 5.21 7.96
A 169 58.0 8.35 5.13 7.46
A 180 31.2 6.81 4.51 6.56
SC 44.0 8.94 5.22 7.56
S 4 48.6 7.72 4.71 6.74
S 6 34.2 8.00 5.60 7.40
D 7 46.0 6.65 4.85 6.10
S 18 45.2 7.95 4.89 7.46
S 39 44.2 8.50 5.20 7.62
S 80 51.6 8.90 5.20 7.62
S 91 47.8 8.55 5.45 8.42
S 180 81.6 8.20 5.25 7.16
S 178 55.4 7.50 5.25 8.00
S 182 50.4 8.80 6.15 a. 62
S 187 57.4 7.75 4.45 8.08
S 190 31.2 7.70 5.55 7.70
S 191 41.8 5.90 5.05 6.38
S 194 79.4 7.60 4.70 7.14
S 196 70.6 8.70 5.00 3.60
D 197 52.0 6.20 5.05 5.14
S 198 40.8 7.15 4.70 3.36
S 199 56.8 7.05 4.85 6.40
S 202 48.2 9.00 4.65 9.40
S 203 66.0 6.20 4.50 7.00
S 211 39.6 6.65 4.90 7.00
S 214 52.6 7.40 5.00 8.00
S 217 41.4 9.00 4.99 10.00
S 220 39.4 6.35 5.05 8.00
S 229 53.0 8.45 5.35 9.32
S 304 49.6 7.23 4.65 9.32
S 310 32.6 7.50 5.15 8.50
S 311 51.8 5.30 4.85 7.32
S 314 52.8 6.80 4.60 7.36
S 320 50.6 6.60 5.60 9.28
02) (1*0.05) 17.17 1.69 0.74 2.20



48

vaa found to bo significant. The lino 9 180 produood 
aaxiaua nuabar (81*6) of seeondary fingoro follovad ty 
9 194 (79.4), 9 196 (70.6), 9 209 (66*0) and A 92 (64*6). 
There vaa no aignifioant difference aaong the above linaa* 
The least nuaber of 91*2 fingers vaa observed in line A 180*

Aaong the Aaalapuraa linaa, eight lines vere found 
to be producing aero nuaber of secondary fingers when eon- 
pared to the eontrol and tvantyfive 9iadrigaa lines vere 
found to produce aero nuaber of fingers than control.

2*9.2* Length of secondary fingers

Vith regards to the length of secondary fingers 
there vas significant variation aaong lines, fhe-length 1 
valf~ found to be superior to others but oa par vith them­
selves. The longest fingers vere notioed on the lines 
9 202 and 9 217 (9*0 oa)* They vere folloved lay 9 80 
(8*9 oa) and 9C (8*94 oa)* The line 9 911 produoad the 
shortest fingers (5.9 oa).

Aaong the Aaalapuraa, seven Unas vere found to be 
having longer fingers than control and aaong 9indrigaa, 
eleven lines vere having longer fingers than Dindrigaa 
control.
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2*3*% Girth of eeeeniaij fla|«ra

She aean girth of tho oeeandarr fingoro varied 
be Ween 4 .4 ea to 6*15 on and tho variation vae statis­
tically sigaifioant. Maxlnua girth vaa raoordad hr the 
line I) 182 (6.1$ on) follovad hr 3) 320 and D 6 (5.6 oa eaoh), 
D 190 (5.55 on), A 31 (5.52 on), AC (5.52 oa), D 91 (5.45 on) 
and A 111 (5.41 on). The/ voro found to have thicker rhi- 
zones than the root of tho linaa. She lines A 32 (4.4 oa) 
and X> 187 (4.45 on) produood fingera vith eoaparative2y 
snaller girth.

A 31 had sane girth as that of Aaalapuraa eontrol 
and sight Dindrigaa lines voro found to bo thicker than 
control.

2.3.4. Intamodal length of oooondaxy fingoro

With regards to the length of intemode, the line 
D 217 (10 aa) produoad longest intemodes, folloved hr 
D 202 (9.4 an), D 229 and D 304 (9.32 an eaoh). She 
line D 197 produced shortest intemodes vith 5.14 aa. 
Statistical analysis shoved highly significant differences 
aaong lines and sixteen lines vere found to be producing 
significantly longer Intemodes aa ooaparod to the rest.

Only the line A 33 is found to have longer intemodes
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Table 7. Wet weight and earing percentage of rhisoaes of 
open-pollinated progenies of typoe Aaalapuraa and Bindrieaa (Qtfreoaa arena tica)

Lines Wet weight ear plant vgae;
Yield per 
plot (kg)

Curing
percentage

AC 516*0 20.64 2 3 .16
A 32 410*2 16.41 29.20
A 31 527.0 21.08 28.10
A 53 383.4 15.32 26.20
A 64 356.2 14.24 22,80
A 71 429.2 17.16 24.70
A 76 388.4 15.54 23.62
A 78 563.2 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
A 180 316.4 12.65 25.50
DC 494.8 19.79 25.67
D 4 452.8 18 .11 25.21
D 6 443.4 17.74 25.86
9 7 413.2 16.53 26.56
9 18 393.8 15.75 28.00
2> 39 536.8 21.47 27.81
9 80 517.8 20.71 22.31
9 91 529.0 21.16 23.80
9 180 671.4 26.86 24.68
9 178 431.4 17 .2 6 25.02
9 182 685.4 27.42 21.97
9 187 406.6 16 .26 26.19
9 190 383.2 15.33 24.94
9 191 357.4 14.29 31.16
9 194 515.8 20.63 28.09
9 196 486.0 19.44 25.30
9 197 409.8 16.38 25.27
9 198 481.4 19.26 25.01
9 199 693.6 27.74 24.41
9 202 439.2 17.57 28.87
9 203 458.8 18.35 30.24
9 211 3 8 1.6 15.26 33.40
9 214 545.0 21.80 29.70
9 217 372.4 14*89 31.84
9 220 439.4 17.58 28.11
9 229 582.4 23.29 26.87
9 304 411.6 16.46 31.95
9 310 356.0 14.24 33.46
9 311 440*6 17*62 33.62
9 314 348.0 13.92 28.56
9 320 445.4 18 .22 31.08
09 (P-0.05) 180*18
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(8.2 am) than Aaalapuraa eontrol among the Aaalapuraa 
linaa while fifteen linea ahowed longer intemodea when 
ooapared to Dindrigaa eontrol aaong Dindrigaa linaa*

2*4*1* fresh weight of the rhiaoaea per plant

The data on freah weight of rhiaoaea per plant ia 
furnished in the Table 7* The jriold per unit area (5 a )  
and the ouring percentage ia alao fumiahed in the same 
Table*

Observations on yield per plant ahowed significant 
differenoe aaong lines. The average yield varied froa 
316*4 gaa to 693*6 gas per plant* The line D 199 (693*6 gaa) 
ranked first which was on par with twelve lines (AC, A 31,
A 78, A 111, D 39, D 80, D 91, D 180, D 182, 2) 194, D 214 
and D 229)* These lines were found to be superior to all 
other lines* 1 low yield of 316*4 gaa of green turaerio 
per plant was recorded by the line A 180*

Aaong the Aaalapuraa lines, the lines A 31, A 78 and 
A 111 were found to be higher yieldera than control* Mina 
linea (D 39, D 80, D 91, D 180, D 162, D 194, D 199, 2) 214 
and D 229) were found to produce plants with higher yield 
than control plants, in the ease of Dindrigaa lines*

The yield per unit area was also found to be higher
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In the line D 199 (27*74 kg)* olosely followed ty D 182 
(27*42 kg) and A 111 (26*14 kg)* The yield par plot was 
tha lovaat In tha Una A 180 (12*69 kg).

2*4*2* Curing paroantaga

Maximum recovery of tha eurad turaerio vaa raoordad 
hy tha line 2 311 with a ouring percentage of 33.62 
followed by tha linaa 3> 310 ( 35*46%), 2 211 (33*40%),
» 304 (31*99%) and 2 217 (91*84%)* Zha ouring paroantaga 
was the ainiaua in tha line A 104 (19*90%)*

3* THE IMPORTANT CHEMICAL CONSTITUENTS

Tha paroantaga of ourouain and olooroain and tha 
projected yield of ourouain per unit area are giren in 
Tafele 8.

3.1. Curouain

Highly aignifioant differences ware notioad in 
ourouain oontant aaong tha different linaa* The ourouain 
oontant varied from 1.14 per oant to 5.37 par oant aaong 
the lines. The line A 53 gave 5*37 per oant of ourouain 
which was aaxiaua and thia lino waa significantly superior 
to all other lines* The lines 2 18 (4.13%), D 199 (3*99%), 
D 180 (3*83%), D 511 (3*64%) and A 180 (3.62%) also gave
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Table 8* Curcuain an! oleoreain in the open-pollinated 
of tgrpee Aaalapuraa and Dindrigaa

Carolina

linea
Curouain on dxy 
weight lull

Percentage field per 
plot (kg)

AC 2.28 0.108
A 32 2.28 0.109
A 31 2.55 0.151
A 53 5.37 0.215
A 64 3.05 0.099
A 71 2.43 0.103
A 76 2.53 0.093A 78 2.51 0.152
A 83 1.39 0.076
A 111 1.18 0.075
A 104 1.45 0.054
A 169 1.57 0.086
A 180 3.62 0.116
DC 2.43 0.123
D 4 2.62 0.119D 6 3.18 0 .146
D 7 2.77 0 .122
D 18 4.13 0.182
D 39 1.23 0.073
D 80 1.34 0.062
D 91 1.61 0.081
D 180 3.83 0.254D 178 1.84 0.079D 182 1.63 0.098
D 187 1.98 0.084
D 190 2.59 0.098
D 191 2.05 0.091
D 194 2.63 0.152D 196 2.94 0.145
D 197 1.27 0.053D 198 2.59 0.125
D 199 3.99 0.270
D 202 2.43 0.123
D 205 1.18 0.065D 211 2.54 0.129
D 214 1.78 0.115
D 217 2.00 0.095D 220 1.14 0.056
D 229 3.16 0.204
D 304 2.47 0.129D 310 1.58 0.075D 311 3.64 0.215D 314 2.22 0 .122D 320 1.38 0.078

Oleoreain on dry weight 
baeia (?)

11.48
13.58
16*5719.1218.3910*6016.70
13.6419.38 
19.23 
16*26 
15.83 16.5314.19 
22.11 
14.36 16.00 
18.16
13.3915.72 10.7512.57 
13.91 22.6012.58
18.65 19.57 16.96 
13.64 11.74 
11.29 
16.43 75.69 14.18 15.90 
13.87 18.02
14.7314.20
15.3315.0514*8914.6712.42

CD (P-0.05) 0.14 1.44
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a relatival/ higher percentage of ourouain. tho lino 
2 220 recorded lowest ourouain oontent of 1. H  per oent*

Aaong Aaalaparaa Unas, A 31, A 53, A 64, A 71,
\A 76, A 78 and A 180 ahovad higher oontent of ourouain 

than their eontrol* Aaong lindrigaa, 2 4, 2 6, 2 7, 2 18 
2 180, 2 190, 2 194, 2 196, 2 198, 2 199, 2 2 1 1, 2 229,
2 304 and 2 311 voro hotter than their eontrol.

d o  /ield of earoaain per plot vae found to toe 
aaxiaua in the oaee of 2 199 (0.270 kg) folloved bj 2 180 
(0.234 kg) and 2 3 11 (0.213 kg) and it vae loveet in the 
line 2 197 (0.053 kg).

3.2. Oleoreain

Anal/eie of the data on oleoreain percentage 
revealed that differences aaong linea vere statistical!/ 
significant, line 2 182 gave 22*60 per oent of oleoreain 
which vaa statistical!/ on par vith line 2 4 (22.11$).
These two lines vere significant)/ superior to all the 
remaining lines, with regards to oleoreain oontent. Oleo- 
resin recovery was the lowest for the line A 71 (10.606). 
Kxoopt for A 71, all other lines gave higher oleoreain 
recovery than Analaparan eontrol. In the Oase of Dindrigaa 
linaa, 19 linea ware found to have higher oleoreain oontent 
then eontrol.
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Sable 4. Variation in tha inoidenoe of sheet borer attaok

Linea Peroantage Linea Paroantaga

AO 16*66 D 178 20.00

A 32 18*88 D 182 0.00

A 31 10*00 ® 187 33.33
A 53 14.28 D 190 33.33
A 64 22.22 D 191 60.00
A 71 25*00 D 194 9.09
A 76 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 » 199 0.00

A 104 12*50 D 202 1 1 .1 1

A 169 16.66 D 203 1 1 .1 1

A 180 18 .18 D 211 10.00

DC 19.99 D 214 10.00

D 4 18.18 D 217 9.09
D 6 12.50 D 220 7.14
® 7 33.33 D 229 1 1 .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 22.2 2 D 314 8.33
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. iBcisiscs of tmm aj© mmsm

Ho incidence of loot diaoaaoa (Taphrlna aaoulaaa 
and Collatotrlehiia oapolol) woo noticed during the aeaoon*

Incidence of ahoot borer (Dlchoahroaia punotiler alia) 
at took vaa found* Linea A 76, A 85, 2 59, 2 180, 2 182,
D 199* 2 5 10, & 511 and 2 320 were not attacked toy the 
poat whereaa 2 198 (5*885), 5 220 (7*14#), 2 194 (9.09*),
2 217 (9*09*), 2 211, 2 205 and A 51 (10.005 each) ahoved 
loaa ooourranoa of the attnak of sheet boror* Lina 2 191 
(605), A 111 (44*445) and 2 18 (57*95) shewed aaxiaun in- 
oidanoa of poat attaob*

5* TARIABILITT 8702118

The data on naan, atandard arror of naan, ooaffiaiant 
of variation (07) and varianoe of various characters are 
furniabod in tba Tables 9*26*

5*1* Huabor of tillora

Sbo data indioatod that on 100th day, the variability 
ranged fron 17*27 par oent to 100 par oent aaong linaa with 
reapeet to nanbor of tiller a* The lino 2 18 showed 100 

par pant variability followed toy 2 187 (95*715) and A 55 
(88*555)* It waa the loveat in the oaao of A 52 (17*275) 
and A 111 (20.005)*
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«mh, itnterd error of i m m  coefficient of variation end 
varianoe (Table 9 to 26)
Sable 9* Voaber of tillere (100th day)

mmmmmmmmmm. rnmmmmmmmmmmmmmmmmmmmmmm*
♦ S.I.(d) C.T.(5) Variancelinee Keen

A0 1 .6
A 52 6.3A 51 6.7A 55 2 .6
A 64 3.2A 71 3.0a 7$ 2.4A 78 4.9A 85 3.3A 111 3.9A 104 2.5A 169 2 .2A 180 4.3PC 2.52 4 2,7
2 6 3.3
2 7 3.1
2 18 1.7
2 59 1.5
2 80 2.9
2 91 2.5
2 180 3.5
2 178 3.5
2 182 3.1
2 187 2.3
2 190 1.7
2 191 3.5
2 194 2.4
2 195 5.9
2 197 1 .8
2 198 2.5
2 199 5.5
2 202 3.8
2 205 4.3
2 211 2 .22 214 2.9
2 217 1.9
2 220 3.2
2 229 3.0
2 504 5.9
2 510 5.5
2 511 3.52 514 4.1
2 320 5.6

0.25
0,5*
W

S : 80*25
0.85
0.51
2 £
0.58
0.T50.85
0.86
0.67
0.650.890.570.710.51
0.950.590.491.19 0*58 
0.68 0,81 
1.52 
0.71 0,59 0.511.19 0.64 0.81 0.52 
0.52 0.98 
0.86 
1.54 1.29 
0.68 
1.12 
1.02

54.37 0,50
17.27 1.2966.62 24.50
88.33 7 .0 2
26.25 0 .70
60.00 3.68
22.92 0.30
37.40 3.49
33.53 1.29
20.00 1.00
58.46 2.31
5 8 .18 0.70
49.12 2.78
68.57 3.6 8
52.86 2.1947.50 2.3128.20 1.98

100.00 4.00
71.23 1.29
52.67 2.4971.25 1.2956.05 4.5337.22 1.7954.06 1.18
95.71 7.1872.2242*22 1.692.3170.00 3.3170.24 8 .7079.00 2.4937.08 0.7931.67 1.2965.81 7.18
54.55 2.31
75.83 3.3123.67 0.50
35.50 0.50
64.41 4.7960.00 3*68
55.75 11.8384.71 8.2942.22 2.3157.05 6.30
>9.31 5.19
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Mean, standard error of aeen, coefficient of variation and 
varianoe
Table 10. Vaaber of tillara (150th day)

Linee Mean 1  8.S.(d)

AC 3.8 0.49A 32 8 .2 1.29
A 31 1 1 .0 1.39A 55 5.6 1.07
A 64 4.9 0.89
A 71 7.8 1.3 0
A 76 5.4 1.36
A 78 5.9 0.83
A 83 8.5 0.81
A 111 6 .8 0.49
A 104 5.1 0.86
A 169 5.4 1.03A 180 9.3 1.03sc 5.9 0.83
2 4 7.9 0.54
2 6 7.7 2.83
2 7 8.7 0.79
2 18 6 .6 0.51
2 39 3.6 0.25
2 80 6 .1 0.86
2 91 5.2 2.57
2 180 7.4 0.512 178 7.7 1 .7 0
2 182 6 .2 1.07
2 187 6.4 2.08
2 190 4.9 0.83
2 191 8 .2 1.25
2 194 5.5 3.62
2 196 7.0 1.16
2 197 6 .2 0.38
2 198 6.7 0.79
2 199 7.1 0.73
2 202 9.7 1.81
2 203 12 .6 1.91
2 211 10 .2 0.66
2 214 7.6 1.49
2 217 5.6 2.29
2 220 7.1 0.97
2 229 6 .1 1.0 2
2 304 8.3 0.98
2 310 4.5 0.81
2 311 7.6 0.392 314 10.9 0.54
2 320 9.2 1.29

C.V.C*) Varianoe

28.68 1.18
30.64 8,29
27.77 9.6741.21 5.7140.00 4.00
36.50 8.5254.46 9.30
31.17 3.4921.16 3.5160.03 1.18
36.92 3.68
41.07 5.2925.55 5.2923.38 3.49
20.53 1.48
64.79 40.32
20.34 3.20
17.27 1.2915.28 0.30
30.97 3.68
110.76 33.1715.47 1.29
47.63 14.51
36 .2 1 5.71
68.53 21.7137.40 3.4933.21 7.78

130.81 65.7735.97 6.70
13.55 0.70
26.32 3.20
22.78 2.63
40.60 16.48
33.36 18.2314.51 2.19
42.95 11 .2 2
65.77 26.3130.14 4.70
56.77 5.1926.07 4.7939.57 3.31
11.71 0.7911.09 1.4 8
30.64 8.29
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M««n* atandard error of *aaat ooaffieient of variation and rarianoo
Tabla 1 1. Haight of Hi# plant (100th day)

Linea naan ♦ 8.8.U) C.Y.(*) Yarianoo

AC 20*8 tali- 12.45 6.70A 32 20*0 1.38 15.40 9.48A 31 25*0 2.29 20.60 26.52A 53 22.0 2.94 23.82 27.45A 64 18.4 1.99 19.46 12.81A 71 20.8 1.59 14.95 9.67A 76 22.0 1.T5 17.59 14.97A 78 23*4 2.06 19.74 21.34A 83 23.4 2.48 23.72 30.80A 111 23.2 3.39 32.72 57.60A 104 20.8 1.16 12.45 6.70A 169 2 1 .2 2.08 21.98 21.71A 180 24.6 1.57 14.27 12 .32DC 23.4 2.01 19.27 20.34D 4 2 1 .6 1 .1 2 11.62 6.30D 6 24.6 1.8 6 16.91 17.30D 7 2 1 .6 0.92 9.58 4.28D 18 22.8 1.77 17.36 15.68D 39 17.0 1.30 1 7 .1 8 8.52D 80 24.0 0.98 8.83 4.49D 91 18.0 2.14 26.61 22.94D 180 23.8 2.54 24.07 32.26D 178 26.8 2.43 20.34 29.70D 182 23.6 0.39 3.77 0.79D 187 23.0 1.51 14.71 11.49D 190 19.6 2.16 24.64 23.32D 191 22.0 1.70 17.32 14.51J> 194 20.4 1.99 21.81 19.80D 196 25.8 1.93 16.74 18.662> 197 15.8 3.03 42.97 46.10D 198 22.2 2.15 21.71 23.23D 199 2 1 .6 1.69 17.50 14.28D 202 25.4 1.28 11.34 8.29
5 25.2 1 .1 1 9.88 6.203 211 26.0 1.0 0 8.62 5.01D 214 22.4 1.63 16.29 13.32D 217 22.0 0.45 4.55 1.0 0D 220 24.6 1.48 13.45 10.95D 229 20.4 2.48 27.21 30.80D 304 2 1.0 1.3 8 14.67 9.489 310 22.2 2.13 21.44 22.65» 311 24.4 1.57 14.38 12.329 314 24.0 3.26 30.46 53.439 320 18 .0 1.41 17.55 9.98
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fabla 12* Hai*ht of tbs plant <150tA dof)

Nsan, standard arrar of *ssa# aoaffioiant of rariaUsn and
Tariansa

^ ».I.(d) O.Y.(6 ) TarlmooUnas IMS
40 29.6
A 52 28,8
A 51 52.2A 55 50 .2
A 64 26.2
A 71 50 .6A 76 26.6
A 78 28.8
A 85 50.0
A 111 50 .8
A 104 50 .8
A 169 28.2A iso 51.2
PC 52.8
8 4 27.0
D 6 29.6
0 7 24.8
2 18 50.4
2 59 25.4
2 80 27.4
2 91 29.4
2 180 27.8
2 178 50 .0
2 182 26.4
2 187 29.0
2 190 25.8
X> 191 25.2
2 194 28.2
2 196 52 .8
2 197 26.6
2 198 52 .0
2 199 25.4
2 202 55.2
2 205 5 2 .2
2 211 29.8
2 >14 28.4
2 217 50.0
2 220 24.6
2 229 24.6
2 504 28.8
2 510 28.2
2 311 50 .2
2 514 50 .2
2 520 24.0

0,980,98
2.91 2,17
1 .1 6
1.751.17
1.581.58
VM
2:81.41
5:80.5T
1:20.81
0.88
0.571.811.08
0.851.771.072.150,58
1.12
0.71
1.59 0,92 U52 
1*88 1.051.92 
0.25 0.51 0.75 
0,86 
0.70 
2.99 
1.22

7.594.511,56
16.15
12.78
9*8110.2410.279.58 
8.4110.7418.97

11.70
19.499.975.59 10.29 15.856.645.17 5.07
15.559.15 6.4516.649.48
17.09 5.96 9.44 
4.9414.096.179.16 15.72
8.0914.55 2.24 2.85 
5.69 6.81 
5.1922.1511.42

4.79
1.69 26.72 25.876.70 
15.916.81
8.709.48 
8.70 
6.70 9.18
55.049.98
55.2910.69

0.70
9.7915.71
5.512.51 
0.7016.485.80
5.49 

15.68
5.71
25.251.69
6.50
2.49 12.81
4.20
8.70

16.72 
5.2918.49 
0.50 
0.49 
2.68 
5.68 2.46
44.757.50
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fable 13. Xuaber of leaves on the main plant (100th d*yr)

Mean, standard error of aeon, eoeffioient of variation axuvariance

lines Mean X 8.1.U) e.v.<*) Yarianee
AO 6.9 0*32 10.14 0.50A 32 6.4 0.51 17.81 1.29A 31 6.4 0*39 13.91 0.79A 53 6.7 0*73 24.12 2.68A 64 5.5 0.92 36.96 4.28A 71 5.9 0.34 20.33 1.48A 76 6.4 0*25 8.59 0.50A 78 6.8 0.38 12*35 0.70A 83 6.7 0.13 19.12 1.69A 111 5.8 1.24 44.68 7.67A 104 4.5 0.51 24.78 1.29A 169 6.3 0.51 17*81 1.29A 180 6.5 0.59 20.30 1.79DC 7.2 0.38 11*67 0.703> 4 5.4 0.25 9.82 0.30D 6 6.3 0.59 20.94 1.791 7 5.6 1.39 55.89 9.79
D 18 4.8 0.20 9.38 0.203) 39 5.9 0.45 16.67 1.00D 80 5.4 0.39 16.48 0.79D 91 6.5 0.81 27.58 3 .3 19 180 6.2 0.38 13.55 0.70» 178 6.1 0.73 26.45 2.68S 182 6.7 0.81 27.58 3.311) 187 6.4 0.39 13.91 0.79s 190 6.7 0.58 19.12 1.69s 191 5.9 0.32 11.83 0.50» 194 6.8 0.38 12.35 0.701) 196 6.2 0.48 17.58 1.181 197 2.9 1.57 97.50 12.32® 198 6.7 0.58 19.12 1.69» 199 6.2 0.20 7.25 0.202) 202 5.2 0.33 12.76 0.542) 203 6.6 0.39 13.48 0.792> 211 6.6 0.51 17.27 1.29D 214 7.2 0.20 6.25 0,202> 217 6.4 0.25 8.59 0.30D 220 6.8 0.38 12.35 0.702) 229 7.2 0.58 18.05 1.692) 304 6.9 0.32 10.14 0.502) 310 6.8 1,06 33.47 5.80» 311 6.6 0.25 8.33 0.303> 3 H 7.3 0.51 15.41 1.292) 320 7.2 0.38 11.67 0.70
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Table 14. Xoaber of leaves on the aain plant (150tb day)

Mmb, standard arror of aaaii, ©oaffioient of variation andvariance

Lines *ean ± B.Jt.Cd) C.T.C#) Variance
AC 5.7 0.49 18.79 1.18A 32 6.7 0*73 24.12 2.69A 31 6.3 0.99 20.94 1.79A 53 5.9 0.45 16.67 1.00A 64 5.9 0.34 20.33 1.48A 71 5.4 0.25 10.19 0.30A 76 5.7 0.66 35.24 2.19A 78 7.2 0.37 13.55 0.71A 83 5.1 0,49 15.14 1.18A 111 4.8 0.38 25.00 1.69A 104 6.2 0.20 9.37 0.20A 169 4.4 0.49 17.58 1.18A 180 6.2 0.25 12.50 0.30SC 7.6 0.37 13.55 0.71S 4 4.9 1.61 47.50 13.03S 6 5.2 0.32 14.20 0.50S 7 5.3 0.37 16.15 0.71S 18 5.4 0.51 21.11 1.29S 39 4.9 0.25 10.19 0.50S 80 6.8 0.32 14.20 0.50S 91 5.7 0.20 6.62 0.20S 180 4.7 0.58 22*41 1.69S 178 6.5 0.79 37.29 3.20S 182 5.8 0.51 17.27 1.29B 187 7.4 0.89 33.33 4.00B 190 5.2 0.25 7.43 0.30B 191 6.9 0.37 16.15 0.71B 194 6.4 0.63 20.14 1.98B 196 8.5 0.51 17.81 1.29B 197 7.0 0.25 5.73 0.30B 198 4.7 0.32 10.14 0.50B 199 5.3 0.73 34.17 2.68B 202 5.7 0.81 33.70 3.31B 203 4.7 0.86 33.10 3.68B 211 6.5 0.73 34.16 2.68B 214 6.3 0.59 20.30 1.79B 217 5.8 0.75 26.09 2.78B .220 7.2 0.20 7.76 0.20B 229 7.2 0.38 11.67 0.71B 304 6.8 1.75 54.31 15.28B 310 5.4 0.49 16.03 1.18B 311 4.9 1.32 52.68 8.70B 314 6.1 0.32 14.20 0.50B 320 4.9 0.73 26.45 2.68



Kean, standard arror Bemoan* coefficient of variation and 
varianoe
Table 15. Hunber of leaves on the tillers (100th dqr)
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Lines dean ♦ S.S.(d) Variance

AC 1.74 1.98 130.00 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
A 64 15.11 2.11 62.11 22.27
A 71 6.42 1.88 58.47 17.72
A 76 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 20.54
A 111 10.57 2.92 58.30 42.64
A 104 3.27 1.53 55.16 11.69
A 169 5.80 1*65 59.68 13.69
A 180 8.04 1.80 48.09 16.32
DC 3.26 2.03 108.33 20.70
D 4 6.89 1.35 42.08 9.18
B 6 10.35 3.29 65.98 54.61
3) 7 14.12 1.02 16.06 5.19
D 18 6.80 2.37 68.08 28.19
2) 39 3.80 1.96 95.43 19.27
D 30 9.27 2.35 53.67 27*66
D 91 3.07 1.03 67.65 5.29
3) 180 8.20 3.51 112.28 61.77
3» 178 9.10 3.12 71.22 48.72
3) 132 7.90 0.77 21.63 2.99
3> 187 5.70 5.75 149.88 166.15
3) 190 5.60 4.92 141.41 121.66
2> 191 9.40 1.44 30.96 10.36
3) 194 8.80 4.22 89.15 89.30
3) 196 16.30 9.48 98.28 450.71
3) 197 4.90 1.10 47.69 6.15
2> 198 3.70 0.95 53.00 4.49
3) 199 15.60 6.72 81.85 226.80
3> 202 16.40 6.71 75.15 225.90
D 203 13.80 6.67 94.55 223.20
3) 211 8.30 8.11 84.07 329.78
3) 214 5.60 2.54 88.75 32.26
3) 217 5*30 0.92 36.96 4.28
3) 220 6.30 4.15 108.02 86.30
3) 229 7.60 5.06 118.13 128.59
3) 304 17.70 7.62 86.16 291.04
3) 310 3.20 2.17 115.95 23.71
3) 311 10.20 4.82 89.91 116.42
3) 314 11.80 2.15 39.51 23.23
2) 320 19.20 4.22 47.30 89.49
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fabia 16. loabor of lasvaa on taa tillara (150th dajr)

Msan* standard arror of naan, ooafficient of variation and
▼arifnoo

Llnoa Msan £ B.l.(d) C.T.C#) Tarianes
AO 19.8 3.82 43.23 73.27A 52 36.8 5.83 35.52 170.82
A 31 41.4 4.81 26.04 116.20
A 53 22.6 3.57 33.36 56.85A 64 22.8 1.98 19.47 19.71A 71 32.6 3.38 23.22 57.30A 76 28.8 7.94 61.77 316.48A 78 32.0 4.03 28.22 81.54A 33 33.2 3.81 26.69 72.76A 111 28.2 3.67 31.41 67.73A 104 23.8 4.54 42.77 103.63A 169 27.2 3.29 27.17 54.61A 130 28.4 3.00 23.53 45.29SO 22.8 3.56 33.03 56.70
S 4 31.2 2.51 18.16 31.69S 6 34.0 3.57 23.53 64.00
S 7 52.8 5.88 24.96 173.71S 18 30.0 4.62 64.65 106.91S 39 16.0 2.07 29.00 21.52S 80 39.8 3.42 19.19 58.67S 91 ' 34.8 6.63 42.67 220.85S 180 34.6 3.56 23.06 63.68S 178 29.8 5.61 42.01 157.75S 182 25.2 1.65 14.68 13.69S 187 34.0 10.34 68.15 536.84S 190 21.0 3.43 36.57 58.98
S 191 31.2 3.09 22.24 48.16
S 194 34.2 6.00 39.29 179.82
S 196 24.0 3.07 22.98 47.19S 197 29.8 4.58 42.71 105.06S 198 21.8 3.70 38.03 68.72
S 199 32.0 5.62 39.31 158.25S 202 33.8 4.90 32.48 120.56
S 203 44.6 5.09 25.58 130.18
S 211 29.6 2.63 19.96 34.69B 214 34.8 6.22 40.06 194.32S 217 37.8 7.96 47.19 318.26B 220 28.4 4.22 33.27 89.30B 229 26.4 6.84 58.03 234.70B 304 37.2 3.96 23.84 78.67B 310 33.0 8.78 59.58 336.51B 311 36.2 6.24 38.59 195.16B 314 29.4 4.65 35.41 108.36B 320 48.0 3.74 17.44 70.05
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On 130th day, It m i  aeon that there vaa a vide 
variability from 11*09 far «ttt to 130*81 far oent. 
Variability vaa aaxiaam la tha aaaa of lisa D 194 030.81$), 
follovad by B 91 (110.76$) vhila D 3 H  (11*09$) and D 311 
(11*71$) ranked tha lovaat*

3*2* Haight of tha plant

With ragarda to tha halght of tha plant on 100th day, 
variability ranged froa 4*33 par oant to 42*97 par oant. 
Lina D 197 had tha awxlaum variability with 42.97 par oant 
and liaa D 217 had tha lovaat variability (4.53$).

The height of tha plant on 150th day raoordad a 
variability ranging froa 1*5$ par oant to 22.15 par oant. 
Maximum variability vaa aat with in line D 314 (22.13$) 
follovad by Una 2) 4 (19*49$) and A 31 ahovad alnimua 
variability (1.38$).

5.3. Humber of leaves on tha main plant

With ragarda to tha number of leaves produced on 
tha main plant on 100th day* a variability range of 6*25 
par oant to 97.5 par oant vaa raoordad* Lina 2> 197 re~ 
corded maximum variability of 97*5 par oant while line 
3> 214 ahovad minimum variability of 6*25 par oant.
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Tatola 17, Bwafcar of roots

Naan, standard arror of aota, ooaffiolant of variation and▼arianos

Linas Msan ♦ s.x.Cd) o.t.C i) Yarianoa
AC 64.4 21.03 73.15 2219.35A 32 65.6 9.07 30.96 412.49A 31 83.6 9.92 25.95 493.28A 53 86*0 15.59 40*62 1220.10A 64 51.0 11.95 52.47 716.09A 71 72.4 6.98 21.59 244.29A 76 64.0 9.77 34.20 479.17A 78 81.6 9.90 27.18 491.95A 83 60.6 10.28 37.86 529.92A 111 71.8 10.95 34.16 601.72A 104 49.6 10.23 46.19 524.86A 169 79.8 9.66 27.12 468.28A 180 82.6 14.07 38.16 993.51DC 62.4 4.96 17.79 123.21D 4 79.0 10.33 26.66 535.45D 6 86.8 14.54 37.53 1061.45D 7 91.8 12.15 29.65 740.92D 18 79.8 13.49 37.86 912.64D 39 74.4 11.46 34.52 659.46D 80 80.4 5.56 15.49 155.25D 91 68.8 8.61 28.04 372.10D 180 98.0 10.42 23.79 545.22D 178 79.8 7.94 22.29 316.48D 182 72.8 4.04 12.42 81.72D 187 79.2 10.80 30.55 585.64D 190 54.0 12.78 53.02 819.67D 191 60.8 9.21 33.93 425.59D 194 74.2 7.05 21.28 249.32D 196 83.0 8.92 24.07 399.20D 197 72.8 9.30 28.94 434.30D 198 58.6 6.37 24.35 203.63D 199 84.6 11.91 31.52 711.28D 202 69.2 11.78 38.12 695.90D 203 143.6 12.07 18.82 730.62D 211 83.2 9.18 24.72 423.12D 214 90.4 8.33 0.21 347.82D 217 53.8 7.38 30.71 272.91D 220 60.0 7.10 26.52 253.12D 229 62.2 11.99 43.18 721.45D 304 79.6 4*68 13.17 109.83D 310 77.0 15.06 43.81 1137.71D 311 93.0 11.11 26.76 619.51D 514 82.4 7.92 21.54 315.06D 320 66.4 5.27 17.74 139.24



fafelo 18. Vroah vai*fct of ttaa fUioat (fas)

Maan, standard arror of M m »  oooffieiont of variation and
varianoa

Linaa Moan ± t.I.(d) 0.7. <*) Tarianoa

AC
AAAA
AAAAAAA
A

3231
64717678
83
111
104169180

DC 
D 46 
7 18 
39 80 
91 
180 178 182 
187 
190 
191 D 194 D 196
197
198 
199 
202 
203D 211 D 214 D 217 D 220 

D 229 D »04 D 310 
D 311 D 3 H  D 320

DDDDDDD
DDDDD

DDDDD

516.0
410.2527.0
383.4356.2
429.2388.4563.2
485.4653.4481.0507.0
316.4494.8452.8
443.4
413.2393.8536.8517.8529.0671.4
431.4
685.4 406.6383.2
357.4515.8486.0409.8
481.4693.6
439.2458.8381.6545.0
372.4439.4582.4411.6356.0440.6348.0
455.4

15.84 16.16 
41.99 33*78
61.95 
40.7319.4537.45 16.9261.5429.95 15.7538.09 53.25 
26.48 
36.82
16.5427.87
21.59 
22.36
18.0922.97 53.82
10.4317.98 
22.89 33.6643.85
49.45 43.02 
16.14 
20.01
25.8719.0418.98
24.86
17.9528.59 24.22
23.2936.05 38.1924.2915.44

6679*794393.0348982.5416772.8448699.66
30358.535704.78 44483.02
6745.33161660.2820753.28
6376.02 
14529.89 27079.99 14378.4© 26663.624673.08
12047.2513430.4913402.69 9158.4923793.06
21292.645110.82
5346.53
7694.79 14421.60 
51148.3457753.70
31042.91 6038.84
19268.2112909.50
7630.02 
5247.5518357.54 4470.2515787.92

19892.28 
9192.9716468.5828521.527147.01
3746.66
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According to tha observations on 150th dnjr, too 
aaxiaaa YariabiliV vaa M  la tha lino 2> 504 (54.30) 
follovad hr lino D 511 (5**680> and lino 197 ahovad 
alnJLaua YariabiliV (5.75#)*

5*4* Vtaaber of laavaa on tha tillara

Tha data ahovad that tha YariabiliV ranged froa 
16*06 par oant to 149*88 par oant with ragarda to tha 
nuabar of laavaa prodaead on tha tillara hundrad dare aftar 
planting, Tha aaxiaaa YariabiliV vaa natiead in tha lino 
® 187 (149*880) follovad V  2 190 (141*410) and tha lino
2) 7 (16*060) ahovad tha levaat YariabiliV*

On 150th day, tha YariabiliV rangad froa 14*68 par 
oant to 68*15 par oant* Tha Una 2) 187 raoordad aaxiaaa 
YariabiliV with a ooaffioiant of variation 68.15 par aant 
follovad V  » 18 (64,630) and 1 76 (61*770). Tha lino 2> 182 
(14*680) indioatad tha lovaat YariabiliV vith ragarda to 
tha nuabar of laavaa on tha tillara an 150th day.

5*5* Saabar of roota

Tha YariabiliV axhibitad in tha aaaa of naabar of
roota produead, rangad froa 0*21 par aant to 73*15 par aant

*•

aaang tha linas. tha Aaalapnraa aentral ranhad first vith
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Table 19. Haaber of priaary rhiaoaea

ilaan, standard arror of aaan, eoaffioiant of variation and
varianoo

Lines ^S.l.U) C.T,(0) Varianoe

AC A A A A A A A 
A A A 
A A SC 
S 4

32315364717678
83
111
104169
180

SS
SSS
SS
SSSS
SSSSSSSSSSSSSS
s
s
s
s

6
718
3980
91180178182
187
190
191194196
197
198 
199 
202 
203 
211 
214 217 
220 
229 304 
310 
311 314 
320

5.6
9.49.2
6.44.8
6.49.2 

12.6
7.49.8
6.8  
6.8

10.0
14.2
8.67.6

11.2
6.6
6.49.8 

11.013.6 
13 .25.89.2
4.43.0
8.2
7.4 

11.0
6.4 

11.07.8
10.69.09.0 
8.6
7.47.87.0 
6.69.4
8.0  7.0

0*68 27.10 2.31
0.39 94.61 0.79
0.66 20.55 2.19
1.43 50.15 10.30
0.66 30.83 2.19
1.12 39.06 6.25
1.65 40.21 13.09
1.25 22,14 7.79
0.51 15.41 1.29
0.79 18.16 3.16
1.14 37.50 6.50
0.86 28.24 3.68
1.13 25.40 6.45
0.67 10.63 2.28
0.75 19.42 2.78
1.68 49.74 14.28
1.06 21.25 5.66
0.92 31.36 4.28
1.03 35.94 5.29
0.91 20.82 4.16
1.41 28.73 9.98
1.50 24.71 11.28
1.93 32.73 18.66
0.66 25.52 2.19
1.31 31.96 3.64
0.51 25.91 1.29
0.63 17.63 1.98
1.88 51.2 2 17.68
1.32 40.00 8.76
1.51 30.82 11.49
0.81 28.28 3.27
1.29 26.45 8.46
1.90 54.61 18.14
1.07 22.64 5.76
2.06 66.00 21.34
1.29 32.53 8.460.92 24.07 4.28
0.59 18.11 1.79
1.49 42.82 11.15
1.59 51.14 12,81
1.21 40.91 7.29
0.67 16.06 2.28
0.83 23.58 3.49
0.71 22.57 2.49
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Table 20. Length of prlaaiy fingers

Mean, standard arror of nean, coefficient of variation and
variance

Lines Mean £ S.I.(d) C.T.C6) Varianoe

AC 8.82 0*40 10.20 0.81
A 32 7.16 0.25 7.68 0.30
A 31 7.42 0.25 7.41 0.30
A 53 7.86 0.19 5.47 0.18
A 64 6.92 0.75 24.28 2.82
A 71 7.20 0.76 23.75 2.92
A 76 7.79 0.24 6.94 0.29
A 78 8.10 0.81 22.35 3.27
A 83 9.72 0.55 12.65 1.51
A 111 8.44 0.39 10.55 0.79
A 104 7.44 0.18 5.17 0.16
A 169 9.18 0.50 12.42 1.27
A 180 7.20 0.41 12.64 0.82
SC 8.80 0.29 7.61 0.44
9 4 7.06 0.34 10.76 0.57
9 6 8.35 0.43 11.49 0.92
9 7 7.50 0.27 8.13 0.37
9 18 8.20 0.29 8.17 0.44
9 39 8.50 0.33 8.82 0.56
9 80 7.75 0.16 4.52 0.12
9 91 8.00 0.30 8.50 0.46
9 180 7.70 0.29 8.44 0.42
9 178 8.05 0.71 19.88 2.56
9 182 8.10 0.49 13.45 1.18
9 187 8.15 0.47 12.88 1.10
9 190 7.65 0.25 7.45 0.32
9 191 7.95 0.35 9.81 0.60
9 194 8.80 0.73 18.52 2.65
9 196 8.45 0.46 12.07 1.04
9 197 7.10 0.39 12.25 0.75
9 198 8.55 0.62 16.24 1.90
9 199 8.30 0.17 4.46 0.13
9 202 7.55 0.42 12.45 0.88
9 203 7.05 0.29 9.22 0.42
9 211 7.60 0.51 15.13 1.32
9 214 8.30 0.35 9.52 0.62
9 217 9.75 0.41 9.44 0.84
9 220 7.35 0.55 16.73 1.51
9 229 9.20 0.66 15.98 2.16
9 304 7.45 0.39 11.95 0.799 310 8.35 0.68 18.35 2.34
9 311 7.45 0.62 18.52 1.90
9 3 H 7.60 0.56 16.58 1.58
9 320 7.15 0.17 5.31 0.14
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Mm &i standard arror St ▼arianoa ooaffioient at TBriation and

fatXa 21. Oirth at ttl fff&MUT fiagara
2*iaaa 8Saa 4  5.1.U) C.T.(5) ▼ariaasa
AC 7 .8 4 1 8 .3 7 2 .0 7
A 32 6 .7 8 0*32 1 0 .0 3 0 .4 6
A 31 6 .0 4 5 2 .8 1 1 0 .1 7
A 53 7 .1 7 e j i 3 0 .1 3 4 .6 6
A 64 6 .8 3 0.4 3 1 4 .7 9 1.02
A 71 8 ,1 2 0.71 1 9 .5 8 2 .5 2
A 7 6 6 .0 5 0.49 1 3 .5 4 1 .1 8
A 7 8 7 .1 9 o.?4 2 9 .2 1 4 .4 1
A 83 8 .1 4 0.69 1 8 .9 2 2 .3 7
A 111 6 .1 6 0 .9 3 1 9 .9 7
A 104 7 .5 4 1 .0 5 3 1 .2 9 5 .5 6
A 169 7 .0 6 0 .2 9 9 .2 1 0 .4 2
A 180 6 .7 8 0 .4 2 1 3 .7 2 0 .8 6
PC 8 .1 0 0 .5 1 1 4 .1 9 1 .3 2

*  i 7 .6 5 0 . 6 0 1 7 .6 7 1 .8 2
P 6 7 .6 1 0 .7 2 2 1 .1 5 2 .5 9
P 7 8 . 1 0 0 .3 3 9 .1 4 0 .5 4
P 18 8 . 9 5 0 .3 4 8 . 4 9 0 .5 7
P 39 7 .2 6 0 .6 0 1 8 .6 2 1 .8 2
P 8 0 8 . 1 0 0 .5 2 1 4 .4 4 1 .3 6
P 91 7 .4 5 0 .5 6 1 6 .9 1 1 .5 8
P 180 7 . 5 0 0 .4 1 1 2 .2 7 0 .8 4
P 178 8 .1 5 0 .6 2 1 7 .0 5 1 .9 3
P 182 8 .9 0 0 .7 5 1 8 .7 6 2 .7 8
P 187 7 .1 0 0 .5 1 1 6 .1 9 1 .3 2
P 190 9 .0 0 0 .2 6 6 .4 4 0 .3 3
P 191 7 .2 5 0 .5 7 1 7 .6 5 1 .6 3
P 194 6 .3 5 0 .6 6 2 3 .3 1 2 .1 9
P 196 7 .9 0 0 .4 3 1 2 .1 5 0 .9 2
P 197 6 .8 5 0 .7 6 2 4 .9 6 2 .9 2
P 198 7 .4 0 0.20 6 .0 8 0 .2 0
P 199 6 .7 5 0 .5 9 1 7 .0 3 1 .7 4
P 202 7 .7 5 0 .8 6 2 4 .9 0 3 .7 2
P 203 7 .3 0 0 . 4 8 1 4 .7 9 1 .1 6
P 211 7 .3 5 0 .5 4 1 6 .4 6 1 .4 6
P 214 8 . 6 0 0 .4 9 1 2 .6 7 1 .1 8
P 217 7 .8 5 0 .7 1 2 0 .3 8 2 .5 6
P 2 20 7 .1 5 0 .6 5 2 0 .4 2 2 .1 3
P 229 7 .6 5 0 .8 2 2 3 .9 2 3 .3 4
P 304 7 . 0 5 0 .2 6 8 .3 7 0 .3 4
P 3 1 0 8 . 3 0 0 .3 4 , 9 .1 6 0 .3 7
P 311 6 .1 5 0 .6 5 2 0 .8 6 2 .1 0
P 314 6 .8 5 0 .5 3 1 7 .2 3 1 .3 9
P 3 2 0 7 . 8 0 0 .3 3 9 .4 9 0 .5 4



Maan, standard arror of uc&, soaffioiant of variation and
▼arianoa
Tabla 22. Xntarnodal Isnftb of priaary flagars

Linas Ms an ± i.I.(d) O.T.(Jt) Yarianoa

AO 5.70 0.61 24.04 1.87
A 32 6.24 0.35 12.66 0.62
A 31 6.58 0.46 15.65 1.06
A 53 6 .10 0.15 5.57 0 .11
A 64 5*64 0.41 16.13 0.82
A 71 6.34 0.24 8.52 0.29
A 76 6.08 0.45 16.45 1.00
A 78 6.08 0.34 12.50 0.57
A 83 7*10 0.43 13.66 0.94
A 111 6.14 0,62 22.47 1.9 0
A 104 6.06 0.33 12.00 0.53
A 169 6 .36 0.37 13.05 0.68
A 180 6.92 0.46 14.74 1.04
SC 8.50 0.83 21.8 8 3.45
S 4 5.60 0.28 11.25 0.39
S 6 6.16 0.66 22.56 2.19
S 7 5.42 0.42 17.34 0.88
S 18 6.46 0.68 23.53 2.31
S 39 6.66 0.38 12.67 0.70
S 80 6.44 0.21 7.29 0 .22
S 91 5.84 0.26 9.93 0.33
S 180 5.30 0.29 12.64 0.44
B 178 7.70 0.35 10.25 0.62
B 182 6.64 0.19 6.63 0.19
B 187 6.64 0.32 10.84 0.51
B 190 5.20 0.20 8.65 0.20
B 191 6.46 0.58 19.97 1 .6 6
B 194 7.94 0.48 13.60 1.16
B 196 6.68 0.52 17.51 1.16
B 197 6.02 0.62 23.06 1.93
B 198 7.30 0.71 2 1.9 2 2.56
B 199 7.0 2 0.31 9.83 0.47
B 202 5.08 0.15 6.69 0 .11
B 203 5.00 0.00 0.00 0.00
B 211 9.08 1.0 2 25.11 5.19
B 214 8.42 1.45 38.4a 10.49
B 217 9.66 1 .5 8 36.75 12.60
B 220 9.02 1.87 46.45 17.55
B 229 8.16 1.20 33.07 7.23
B 304 8.00 1.2 2 34.25 7.50
B 310 8.00 1.2 2 34.25 7.50
B 311 7.00 1.2 2 34.14 7.50
B 314 7.00 1.2 2 39.14 7.50
B 320 9.00 1.87 46.44 17.47
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73.15 per oent and 9 214 M h a d  last vith 0*21 per oant 
variability.

5.6. Xreah weight of the rhisomes

The data indicated that tha variability rangad 
hatvaan 10.43 par aant to 61*95 par aant among tha llnas 
vith raspaat to tha veight ef tha rhiaomes. Lina A 64 
(61.955) ahovad maximum variability oleeely follovad ty A 111 
(61.545)* Laast variability vaa ahovad by tha line L 182 
(10.435).

5.7. Primary finger charactera

Vith regard* to tha number of primary fingers t tha 
variability vaa maximiai in tha lino A 32 (94.65)* follovad 
ty B 211 (665) and B 194 (51.225). It vaa ainiaua in tha 
oaaa of line DC (10.635).

Tha length of tha primary fingare shoved a leaser 
range of variability among lines* from 4.52 par oant to 
24*28 par oant. Maximum variability vaa raoordad lay the 
line A 64 (24.285)* follovad ty A 71 (23.795) and A 78 
(22.355). B 80 had tha minimum variability (4.525).

In tha ease of girth of tha primary fingers* tha 
variability rangad from 6.06 par oant to 52.81 per oant.
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Table 23. Huaber of w m l l t y  fingere

Mtin, standard error of aaaa, eoeffleient of variation and
varianoo

Linee Mean ± 8.S.U) C.7.C*) Yarianoe

AO 43.6 2i79 14.38 39.31A 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
A 64 42.4 11.51 60*80 664.60
A 71 51.2 6.02 26.33 181.71A 76 56.8 3.79 23.07 72.08
A 73 57.8 7.09 27.49 252.49
A 83 35.0 3.68 23.57 68.06
A 111 47.6 3.46 16 .30 60.21
A 104 48.2 4.72 21.93 111.72
A 169 58.0 4.02 15.60 8 1.9 0
A 130 31.2 5.41 38.81 146.65DC 44.0 7.26 36.95 264.38
D 4 48.6 6.53 30.81 215.20
D 6 34.2 9.05 59.29 411.27
© 7 46.0 2.88 14.00 41.47D 18 45.2 8.57 43.47 368.64
© 39 44.2 5.19 26.31 135.25
D 80 51.6 2*12 9.65 24.80
© 91 47.8 1.9 8 9.29 19.71
2> 130 81.6 8.28 22.73 344.10
© 178 55.4 7.36 16.48 83.35$ 132 50.4 2.25 9.98 25.30
D 137 57.4 9.52 37.16 454.96
© 190 31.2 4.11 29.48 84.64
© 191 41.8 6.72 36.03 226.80
© 194 79.4 7.68 28.97 296.18
© 196 70.6 12.71 40.33 810.54
D 197 52.0 12 .32 53.06 761.20
© 193 40.8 4.78 26.25 114.70
© 199 56.8 8.86 34.93 393.62
© 202 48.2 5,64 26.22 159.76
© 203 66.0 1.05 3.56 5.52
S 211 39.6 3.70 20.95 68.72
© 214 52.6 3.74 20.93 70.22
© 217 41.4 2.83 15.34 40.32
© 220 39.4 5.02 28.53 126.33© 229 53.0 4.03 17.04 81.54
© 304 49.6 7.23 32.64 2 6 2.11© 310 32.6 4.33 29.79 94.28
B 311 51.8 8.19 35.42 336.72
© 5 H 52.8 6.70 28.43 225.30
© 320 50.6 3.35 14.82 56.25
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Table 24. Bangui of W W d i i y  fAngara
Lines Moan |> 8.1. (d) O.T.(6) Tarianae

Naan, ataadard arror of aaaa, coefficient of rariation andvariance

AO 7*5 1*12 33.92 6 .30A 52 6.9 0*15 4.87 0 .1 1
A 31 8.3 0.16 4.33 0 .12
A 53 8 .2 0.79 21.56 3.13A 64 7.4 0.93 28.09 4.36A 71 6 .1 0.38 13.77 0.72
A 76 7.7 0.78 22.64 3.06
A 78 8 .2 0.94 25.61 4.45
A 83 7.5 0.58 17.15 1*69A 111 7.1 0.58 17.99 1.71A 104 8.3 0.67 17.95 2.22
A 169 8.3 0.62 16.51 1.90
A 180 6 .8 0.68 22.32 2.31
BC 8.9 0.73 18.23 2.65D 4 7.7 0.55 16 .0 6 1.53D 6 8 .0 0.34 9.63 0.59
B 7 6 .6 0.85 28.57 3.61D is 7.9 0.54 15.09 1.44
B 39 8.5 0.35 8.58 0.53B 80 8.9 0.77 19.33 2.95
2) 91 8.5 0.43 11.35 0.94B 180 8 .2 0.76 20.99 2.89B 178 7.5 0.47 14.00 1 .1 0
B 182 8 .8 0.14 13.64 1.44
B 187 7.7 0.73 21.16 2.68
B 190 7.7 0 .2 1 6.33 0.23B 191 5.9 0.29 11 .0 2 0.42
B 194 7.6 0.39 11.58 0.77B 196 8.7 0.60 15.52 1.82
B 197 6 .2 0.51 18.55 1 .3 2
B 198 7.1 0.69 2 1.6 8 2.40
B 199 7.0 0.62 19.72 1.93B 202 9.0 0.90 22.78 4.20
B 203 6 .2 0.49 17.90 1.23B 211 6 .6 1.47 49.62 10.89B 214 7.4 0.80 24.46 3.27B 217 7.0 0.73 18.11 2.65B 220 6.3 0.23 8.19 0.27B 229 8.4 0.66 2.19B 304 7.2 0.70 2 1.6 6 2.46B 310 7.5 0.50 15.07 1.27
B 311 5.3 0.42 17.55 0.86
B 314 6 .8 0.67 22.06 2.25B 320 6 .6 0.43 14.55 0.92
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table 25. Girth of eeoondavgr flngere

Mean, standard error of aeon, coefficient of variation and
varianoe

Lines Mean ♦ S«8,(d) Variance
AC 5.52 0.12 4.74 0.06
A 32 4.40 0.11 5.68 0.06
A 31 5.52 0.51 20.83 1.32
A 53 4.61 0.21 10,61 0.24
A 64 5.03 0.29 12,92 0.42
A 71 4.94 0.21 9.72 0.23
A 76 5.38 0.29 12.08 0.42A 78 5.21 0.32 13.32 0.71
A 83 5.27 0.43 18.41 0.94
A 111 5.41 0.35 14.60 0.62A 104 5.21 1.16 50.29 6.86A 169 5.13 0.14 6.24 0.10
A 180 4.15 0.29 14.63 0.43
DC 5.22 0.33 14.23 0.54

0.19a 4 4.71 0.19 9.34
a 6 5.60 0.23 9.28 0.27
a 7 4.85 0.3? 16.91 0.67
a 18 4.89 0.16 6,88 0.12
a 39 5.20 1.04 44.81 5.42
a so 5.20 0.18 7.88 0.16
a 91 5.45 0.53 21.83 1.41
a 180 5.25 0.28 12.19 0.40
a 178 5.25 0.16 6.66 0.12
a 182 6.15 0.66 24.06 2.19
a 187 4.45 0.33 15.51 0.47
a 190 5.55 0.25 9.19 0.26
a 191 5.05 0.37 16.24 0.67
a 194 4.70 0.37 17.25 0 .6?
a 196 5.00 0.21 9.40 0.22
a 197 5.05 0.20 8.91 0,20
a 198 4.85 0.20 9,27 0.20
a 199 4.85 0.15 7,01 0.11
a 202 4.65 0.27 12.90 0.36
a 203 4.50 0.26 13.11 0.34
a 211 4.90 0.17 7.76 0.14
a 214 5.00 0.17 7.80 0.15
a 217 4.99 1.16 52.20 6.81
a 220 5.05 0.05 2.18 0.01
a 229 5.35 0.08 3.36 0.03
a 304 4.65 0.25 12.26 0.32
a 310 5.15 0.23 10.09 0.27
a 311 4.85 0.26 11.96 0.33
a 314 4.60 0.23 11.30 0.27
a 320 5.60 0.13 5.00 0.07
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Tabla 26. Intarnodal langth of aaoondary fingara

Ktau, standard arror of t«tt, aoaffielant of variation and
▼arianoa

Lina e Maan ♦ 8.I.U)

AC 8.02 0.79A 32 6.50 0.24
A 31 7.52 0 .10
A 53 8 .20 0.82
A 64 7 .0 0 0.83
A 71 5.88 0.46
A 76 6.58 1.56
A 78 6.62 0.64
A 83 7.24 0.48
A 111 6.44 0.23
A 104 7.96 0.59
A 169 7.46 0.67
A 180 6.56 0.80
DC 7.56 0.96
B 4 6.74 0.80
B 6 7.40 0.79
B 7 6 .10 0.48
B 18 7.46 0.34D 39 7.62 0.48
B 80 7.62 0.47
B 91 8.42 0.41
B 180 7.16 0.S3
B 178 8.00 0.46
$ 182 8.62 0.84
B 187 8.08 0.55
B 190 7.70 0.75
B 191 6.38 0.61
B 194 7.14 0 .72
B 196 8.60 0.87
B 197 5.14 0.09
B 198 8.36 0.35
B 199 6.40 0.75
B 202 9.40 0.53
B 203 7 .0 0 1.2 2
B 211 7.0 0 1.2 2
B 214 8.00 1.2 2
B 217 10.00 0.00
B 220 8.00 1.2 2
B 229 9.32 0.83
B 304 9.32 0.88
B 310 a.50 1.08
B 311 7.32 1 . 1 1
B 314 7.36 2.16
B 320 9.&8 1.81

C.V.(^) Tarianoa

22.07 3.13
8.15 0.28
3.06 0.05

22.32 3.34
26.43 3.42
17.52 1.0427.61 11.8321.67 2.0414.78 1.149-78 0.39
16 .58 1.74
2 0 .11 2.25
27.44 3.24
28.44 4.62
26.71 3.24
24.19 3.20
17.70 1.1610.18 0.57
14.04 1.14
13.78 1 . 1 0
10.93 0.84
25.84 3.4212.80 1.06
21.93 3.57
15.22 1.5121.82 2.82
21.47 1.8722.69 2.62
22.67 3.80
4.09 0.04
9.33 0.60
26.25 2.82
12 .6 6 1.4139.00 7.4539.00 7.45
34.25 7.500.00 0.00
34.25 7.50
20.06 3.4921.14 3.88
28.59 5.90
34.02 6.20
75.39 23.42
43.75 16.48
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The line A 31 recorded aaiiwui variability (52.81*) 
followed lagr A 104 (31.2$*) and A 33 (30.13*). Lina 
3) 198 (6.08*) shoved lowest variability.

The JLnternodal length of primary finger indieated 
a variability ranging froa 3*37 par oant to 46.43 par aant. 
Kaxlaua variability vaa raoordad bf tha line 3) 220 (46.43*) 
olosely follovad toy line 3) 320 (46.44*) and 3) 311 and D 314 
(39.14* eaeh). Mae A 33 Ahovad tha ainiaua variability 
vith a ooeffioient of variation (3.37*).

5.8. Seconder/ finger characters

The variability vith ragarda to the number of 
secondary flngara produced by tha different linaa rangad 
froa 3.36 par oant to 60.80 par cent. The aaxlaua varia­
bility vaa exhibited by the line A 64 (60.80*) followed 
by 96 ( 39.29*) and 3) 18 (43*47*). Mininua variability 
vaa raoordad by tha line 9 203 (3.36*).

Variability vith regard^ to tha length of tha 
secondary fingers rangad fran 4*33 par oant to 49.62 par 
oant. Line 2) 211 exhibited aaxlaun variability (49.62*) 
and line A 31 shoved ainiaua variability (4.33*).

Tha girth of the secondary fingers recorded a varia­
bility ranging froa 2.18 per oant to 32.20 per cent.
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Maximum variability K U  Mtieed la liaa D 217 (52.204) 
follovad ty A 104 (50,294) and D 39 (44.814). Liaa D 220 
ahovad ainiaua variability.

Maxiaua variability vith ragarda to tha iatasaodal 
length of eeoandaxy fingara vaa raoordad ty tha liaa 9 314 
(75.394) follovad ty 9 320 (43-754), D 203 and D 211 

(394 aach). Liaa A 31 (3,004) raoordad tha ainiaua varia­
bility. Tha variability rangad froa 3-06 par oant to 
75.39 par oant.

In general, it oould ba aaan that, tha linaa vara 
homogen^ua in tha eaaa of aharaetara auoh aa height of 
tha plant on 100th day, nuabar of laavaa on tha tillara on 
150th day, nuabar of roota, nuabar of primary fingara, 
length and girth of priaaay fingare. It vaa alao found 
that vith regard# to tha aharaetara auoh aa nuabar of
tillara on 100th and 130th day, height of tha plant on
150th day, nuabar of laavaa on tha aain plant on 100th and
130th day, nuabar of laavaa on tha tillara on 100th day,
froah veight of rhisoaaa, interaodal length of priaary 
fingara, and nuabar, length, girth and Interaodal length 
of aeoondary fingara, linaa vara heterogenoue.

6, CORHXLATIOM STUDIES

Tha correlation ooaffioianta batvaan yield and
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various aorphologioal oharaoters studied vsr# worked out
and vers furnished la fable 27 sad 28.

✓

6.1. Sisple correlation enel/sis

length of the prisagy fingers, length of the secon­
dary finger and girth of the seeondaxy finger shoved 
significant positive correlation vith yield* Results vers 
furnished in the fable 27* Vo significant linear relation­
ship oould be observed between yield and oharaoters such as
nuaber of roots, nuabar of priaaxy fingers, and nuabar of 
secondary fingers* fhe correlation between yield and 
oharaoters such as height of the plant, nuaber of tillers, 
girth of priaary fingers, interaodal length of priaaxy 
fingers, interaodal length of seoondaxy fingers and nuaber 
of leaves vers found to bs negative and non-eignifioant.

6*2* Multiple correlation analysis

In order to assess the relationship of different 
plant eharaetere on the yield of the erop;a multiple 
regression equation vas fitted, fhe regression equation 
(selection index) was derived froa the data which was of the 
fora

y - -189.677 -9.9H x-, - 2.42 xg ♦ 1.633 Xj ♦
26.345 x4 ♦ 0.372 x, - 17.046 Xg - 41.741 Xy
♦ 104.479 Xq ♦ 82.648 Xg ♦ 108.850 x1Q - 14.875 xn
- 2.534 x.j2> Where y * selection index and
Xf, xg •••• x12 * *•** value of the oharaoters.
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Table 28. Partial regression coefficients of rarious 
plant oharaoters

Yariables Partial Standardised
regression partial ooeffioients regression coefficients

Height of the plant <*i> -9.9419 -1.004
lumber of tillers C«2) -2.2428 -0.183
Number of roota (x^) ♦1.6338 ♦1.183
Nuaber of primary 
fingara (x^) ♦26.3458 ♦2.766

Nuaber of aeoondary fingers (x5) ♦0.3728 ♦0.194
Length of priaary 
fingers < v -17.0462 -0.542

Olrth of primary fingara (*») -41.7411 -1.3H
Interaodal length of primary fingara <*8) ♦10.4791 ♦0.544

Length of secondary fingara **9) ♦82.6488 ♦10.909
dirth of aeoondary fingara (*io> ♦108.8506 ♦1.741
Intamodal length of 
aeoondary fingara (*„) -14.8750 -0.847
Number of learea (*12> -2.5340 -1.044
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About 73*96 of the total variation in /laid could 
bo explained by the above aalUpl* regression equation.
Tho uultiple oorrelatiea eeeffieient vti found to bo 0.8961. 
The signifioanee of the regression equation woo tootod by 
using 7 toot and it woo farad to bo highlj significant.
Tho standardised regression eeeffieients of tho various 
plant aharaetara wore ealoolotod and are prosontod in 
Table 28.

Zt eottld bo ooon that length of seeondary finger was 
tho aajor footer contributing to field of rhiaoao in tar* 
aorio. Tho standardised partial rogrsosion ooaffi* ante 
of length of seeondary finger on field was found to bo 
10.909* This Indies tod that a one per soot inoreaso in 
length of sooondar/ finger ssaid be on tho average followed 
hr a 10.91 per sent ineroase in tho field of tho erop. The 
standard regression oooffioioato of nuaber of priaoif 
rhisones was found to bo 2«T66 i.o. for oaah additional 
priaary rhiaoao observed in the plant, will oontributo to 
about 2.7 gas in field.

Tho diroot effeeta of height of tho plant, nuaber of 
tillers, length of priaary rhisraea, girth of priaary 
rhiooaos, interaodal length of seeondary rhisoaos and 
nuabar of loaves on tho yield of the plant wore negative.
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Table 29. Banking of different lines of open-pollinated progenies of tgrpes Aaalapuraa and Diadrigas 

(Onrou«a areasties) baaed on /ield, curouain and eeleotionindex
Lines Brjr weight Bank Parents Bank Seleotion Bank Booled per unit par anit index rankarea (kg) area (kg)
A 32 4*79 23 0.109 17 413.0 29 69A 31 5.92 9 0.151 7 514.0 19 35A 53 4.01 36 0.215 3 447.3 24 63A 64 3.25 40 0.099 19 405.7 30 89A 71 4.24 34 0.103 18 263.0 41 93A 76 3.67 39 0.093 22 438.5 25 86
A 78* 6.05 6 0.152 6 688.8 3 15A 83 5.49 14 0.076 29 359.3 36 79A 111 6.35 4 0.075 30 560.7 15 49A 104 3.75 38 0.054 36 648.9 6 80
A 169 5.50 13 0.086 24 517.9 18 55A 180 3.23 41 0.116 15 427.6 28 84B 4 4.57 28 0.119 14 658.7 5 37D 6 4.59 27 0.146 8 519.3 17 52
B 7 4.39 31 0.122 13 447.8 23. 67B 18 4.41 30 0.182 5 379.2 34 69B 39 5.97 8 0.073 32 600.6 10 50B 80 4.62 26 0.062 34 604.1 9 69B 91 5.04 19 0.031 26 609.3 8 53B 180* 6.63 , 2 0.254 2 713.2 2 6B 178 4.32 32 0.079 27 580.3 12 71B 182 6.02 7 0.098 20 571.5 13 40
B 187 4.26 33 0.084 25 437.3 26 84B 190 3.82 37 0.098 20 375.1 35 92
B 191 4.45 29 0.091 23 346.2 38 90
B 194 5.79 10 0.152 6 472.5 21 37B 196 4.92 21 0.145 9 464.4 22 52
B 197 4.14 35 0.055 37 500.3 20 92B 198 4.82 22 0.125 11 300.9 40 73B 199* 6.77 1 0.270 1 563.2 H 16B 202 5.07 18 0.123 12 640.6 7 37B 203 5.55 12 0.165 33 395.6 32 77B 211 5.09 17 0.129 10 544.5 16 43B 214 6.47 3 0.115 16 434.5 27 46B 217 4.74 25 0.095 21 225.1 42 88B 220 4.94 20 0.056 35 396.8 31 86
B 229* 6.26 5 0.204 4 766.0 1 10B 304 5.26 16 0.129 10 354.9 37 63B 310 4.76 24 0.075 31 591.1 11 66
B 311 5.92 9 0.215 3 320.5 39 51B 314 5.48 15 0.122 13 666.6 4 32B 320 5.66 11 0.078 28 389.1 33 72

Seleoted lines for farther studies



7. SSL5CTX0X OF LUTS8 IT RAXKIHO

Based on tha field of eureuain per suit area, the 
lines were ranked* St was found that the line B 199 
ranked first followed top line B 180, and line B 311 and 
A 53.

According to the dxy field of turmerlo per unit 
area, the line B 199 ranked first followed Ipr Use B 180, 
B 214, A 111 and B 229*

Froa the selsetlea index calculated we oould eelset 
lines B 229, B 180, A 78, B 3 H  and B 4 whieh were fe«* 
to toe superior.

A ooapoeite (pooled) ranking use possitole since 
*W* was found to toe significant, Fr* the pooled rankly, 
aeleotion was aade and the lines B 1|0t p  229, A 7 8  and 
B 199 were reeoaasnded for further detailed ste^p.
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Tiald date af opan-pollinatad linaa of Amalapuram and Dindrigam (Curcuma aroaatioa)

Waight of tea Vaight of tea
rhiaoaaa (g) rhiiomaa (g)
Pirst aaaaon Seoond aaaaon

<1979)

fabla 30.

Linaa

A 32 
A 31 A 53 A 64 A 71 A 76 A 78* 
A 83 A 111 
A 104 
A 169 A 180 D 4 D 6 D 7 D 18 
D 39 
D 80 
D 91 D 180* D 178 D 132 
D 187 D 190 
D 191 D 194 D 196 
D 197 D 198 
D 199* D 202 
D 203 D 211 D 214 
D 217 D 220 
D 229* D 304 D 310 
9 311 D 3 H  
D 320>— a»ati

(1978) 
«***»«»«*«

2.0503.9502.650 13.5004.5502.600
5.800 
1.100
1.6003.100 7.700 
6.900 3.3504.8007.100 23.7507.850 
4.000 
6.500 5.75010.0503.6007.100 
8.000 5.900

11.100 
4.0005.500
2.10011.150

11.150 
3.100 3.250
2.650 
2.000 
2.3003.8504.800 
4.100 5.400 
2.4503.600

218.4230.5165.5 192.8
167.3 168.1
235.4178.5
219.9 
158.0 
150.2
215.3240.9197.8
347.4184.2
230.8
243.6180.6
150.5173.8274.6
236.5185.2212.5267.1372.2
338.3338.3166.5189.8
184.6
229.7 
202.6 
275.5276.1195.0194.0
196.4 
262.3
176.2
193.5

Waight of tea 
miaoaaa (g)
Third aaaaon (1980)
410.2527.0
383.4356.2429.2
388.2563.2
485.4653.4
481.0507.0
316.4452.8
443.4413.2393.8536.8517.8529.0
671.4431.4685.4 406.6383.2
357.4515.8486.0409.6
481.4693.6439.2458.8381.6545.0
372.4439.4582.4411.6356.0
440.6348.0
455.4

* Salaoted linaa for furtear atediaa



DISCUSSION
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I I 8 0 V t I Z 0 I

Open-pollinated s h 4i of too VP«a of turmeric 
(Curcuma aromatlea) namely, Aaalapuraa and Dindrigam 
wars collected and sown in tho nursery in December, 1977* 
Out of tho 1500 individual plants, 175 planta voro selected 
based on the yield taking the yield of Aaalapuraa and 
Dindrigam as the basis* The rhiseaes of the above linos 
voro planted in May, 1979 and harvested in January, 1980. 
Further 42 selections voro made on the basis of the above 
criteria and planted in the field in May, 1980 and the 
result of which is discussed in this chapter.

1. GROWTH CHARACTERS

1.1. With regardd to the growth characters, the 
lines varied significantly in the case of number of 
tillers, height of the plant, and number of leaves, this 
variation is quite reasonable aa the Aaalapuraa and 
Dindrigam types are tstraplolds (2n«34) and highly he ta­
ro ay gous. The heterozygous nature viU definitely produce 
vide variability in the progenies which will be available 
for sslection for economical oharaoters.

1.2. Significant variation was found in the present 
study among the lines vith regard* to the tiller production
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which do not agree vith tho result of Philip (1978) and 
Subbarnjrudu r| §£. (197f) d M  voro studying vegetati-rely 
propagated materials while tea present stedjr rolated to 
open pollinated seedling progenies. Bat Filial (1979%) 
and tybo (1978) get stellar roaalte in gingar grown 
vegetative!/* However, tlllar production vaa not oorre- 
lated with yield and thla ia in esnflralty with tha find* 
Inga of thllip (1978) in tumario and tybe (1978) in 
gingar.

1.9. Haight of tha plant vaa found to have no 
oorralation with tea yield. Thia raealt disagreed with 
tea find inga of Philip (1978) who found teat height was 
positively correlated with yield. Iran tea prevent study, 
it vaa noticed that tea line D 802 with tallest plants 
(99.2 an), yielded only 499.2 gas* af rhizoaes, whereas 
tea shortest plant $ 980 with 24 on height yieldad acre 
with a fraah weight of 449*4 gaa. The lines showed algni~ 
fieant diffaranoe in height aaang tha lines which is in 
oonflmity with findings of m i t e  (1978). Filial (1979) 
and 8pbe (1978) notioad stellar variation in gingar.

1.4* With regards to tea nuaber of leaves bath par 
plant and par tlllar differed sigalflsaatly aaong linaa.
Xhe variation in leaf produotion aaong tho lines nay be due 
to genetic faotora under unifora euvlronaental conditions.
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to Philip (1978), the length of priaary fingara was found 
to bo positively oorrelated to yield, Znorooao in langth 
of priaary fingara, naturally will inaraaaa tha produotion 
of eeoondaxy fingara and hanoe an inaraaaa in yield.

It oan ba aaan that tha nuaber, langth and girth of 
fingara con tribute to tha highar yield which aay ba more 
of a genetieal oharaotar rathar than environmental baoauaa 
all linaa vara grown under identical conditions.

3. YIXGD CHAHACTBBS

3.1. The fraah weight of rhiaoao8 par plant varied 
significantly aaong linaa, Tha aaaiaua vaa reported in
lino D 199 (693,6 gae.) and ainiaua in liaa A 180 (316,4 gas). 
Wide differences in yield of turnerio (green and cured) 
aaong tha types had bean notioad by eeveral vorkera 
(Alyadurai, 1966) filial at al.. 1974 and 1975* Shankareoharya, 
1974* Kao si fii«» 1975| Subbarayudu et a£,f 1976 and 
Philip, 1978). The yield vaa found to ba positively co­
rrelated vith characters like langth of the priaary fingara, 
length and girth of secondary fingers. The variation in 
yield aaong linaa nay ba due to ganetioal and aorphologioal 
aharaetara.

3.2, Marlaum recovery of the cured turaerio was 
raoordad by tha lino P 311 (33,62$) and it vaa tha ainiaua
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In A 104 (10.5450. She lines tiriid aaong theaselves 
vith regard^ to curing percentage. She variation aajr ba 
attributad to tha differences in also of tha rhisoae.

4. QUALITATIVE CHARACTERS

4.1. It nay- ba oaan froa fa Ola 8 that tha linaa 
differ aignifioantIf for ourouain oontant. Lewis (1973);
Ha tha i (1974)? Chaurasia at al. C1974) | Rao at al. (1975)? 
Kriehnanurthf at al. (1976)? Pillai at al. (1976)? 
Subbarafudu at al. (1976) and Philip (1978) have reported 
distinct differanoas in ourouain content in turaerio.
Philip (1978) raoordad 2.61 par oant of ourouain for 
Aaalapuraa and 3*61 par oant for Lindrigaa. In tha present 
studjr, it varied froa 1.18 to 5*37 par oant aaong Aaalapuraa 
lines and 1.14 to 4*13 par aant aaong Lindrigaa. Lina A 33 
showed aaxiaua ourouain content of 5*37 par oant and line
S 220 (1.1450 shoved tha ainiaua.

fhe overall value of turaerio depends on tha ourouain 
content and is aora iaportant than tha oleoreain. the 
variation in ourouain oontant aaong linaa aa/ ba duo to 
genetic factors.

4.2. Share existed highly aignifioant variation in 
oleoreain percentage aaong lines. Listinot differences
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in oleoreain m i H rI ansag Hiaari* ^ « i  )ul bH& reported 
bj Levis d m ) ,  H *  (1972 and 1976),
Mathai (1975) sad Philip (1978). Philip (1978) raoordad 
19*69 par otat of oleoreain for Lindrigaa and 14*22 par oant 
for Aaalapuraa. Bat in tho prosont etudjr, tho percentage 
of oiooroain varied froa 10,75 par oant to 22.6 par oant 
for Diadrlgsa and 10,6 por oant to 19*98 par oant for 
Aaalapuraa.

fhe genetic make up will definitely hare an inpaet 
on tho field of oleoreain and ourouain vhieh naj ho tho 
reason for the difference in the jriold of oleoreain and 
ourouain aaong lines.

5* nrciBSBcs op pbst abb bibbabss

Vo inoidanoo of leaf~disaase attaok vaa aotieod durj 
tho ooaoon* Unless tho expariaent is oontinaod for aaothar 
too jraoro, it eaanot he olaioad that thoao linos are tolerant 
or resistant to loaf diseases as tho oentrol vaa also free 
Croa those diseases.

The Inoidanoo of shoot herar attaok raried froa soro 
to 60 par oant aaong lines.

6. TA&IABILITT STUDIES
The suooess in gonetio improve* ent of crop depends
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upon the extent of gene tie variability prevent* In the 
prevent study, the range of variability for all the 
oharaoters studied la large vith regard* to the oharaoters 
auoh aa nuaber of tiller a, nuaber of leavee both on the 
aaln plant and tillers, nuaber of roots, and nuabar of 
priaary fingers. This aeana that there is aoope for selec­
tion within the available lines for these oharaoters* In 
the oase of oharaoters suoh as height of the plant, fresh 
weight of rhisoaes, length, girth and interaodal 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 little scope 
for selection.

Variance estimates have shown that variation in 
alaost all of the oharaoters are asinly due to genetic 
oausss rather than environaental reasons.

6.1. Ths variability vith regard* to tho nuaber of 
tillers on 130th day varied froa 11*09 per oent to 130*81 
per oent. Variability was aaxiaua in the oase of D 194 
(130.81%) followed by 2) 91 (110.76%) and ainiaua in £ 3 U  
(11.09%). In the oase of height of the plant, the varia­
bility ranged from 1.36 per oent to 22.13 per cent in which 
aaxiaua variability vaa exhibited by D 314 (22.13%) and
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mininon in A 31 (1.56JO* With regards to the winter of 
leaves on noin plant, tho variability ranged fron 5*73 
por oant (9 197) to 54.3 por aant (3) 304). tho variability 
vaa naxinan in tha lino D 187 (68.1590 in tha oaaa of water 
of laavaa in tillara and it vaa nininan in D 182 (14*6890.
Tha variability axhifcitad in tha oaaa of winter of roota 
produced, rangad froa 0.21 par oant (® 214) to 73*15 par aant 
(AC).

6.2. Tha data lndloated that tha ooaffioiant of 
variation vith ragardi to tha fraah weight of rhiaonea 
rangad tetvaon 10*435 to 61*95 par oant, tha naxinan being 
exhibited by A 64 ( 61.95JO and tha least ty 2> 182 (10.43*0.
In tha oaaa of tha number of primary fingara, tha ooaffi­
oiant of variation vaa naxinan in tha lino A 32 (94.65) 
and nininan in PC (10.6390* Tha langth of primary finger 
ahovad leeeer range of variability among linaa from 4*52 
par oant (2) 80) to 24*28 par aant (A 64). Tha girth of 
tha primary finger ahovad a variability ranging from.
6.08 par oant (D 198) to 52*81 par aant (A 31). A varia­
bility range of 5*57 par aant (* 53) to 46*45 par oant 
(D 220) vaa exhibited by tha Unea in tha oaaa of intar- 
nodal length of primary fingara* Tha variability with 
regardd to tha waiter of aeoondary fingara produoad ty 
different linaa rangad from 3*56 par oant (D 203) to
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60.8 per oent (A 64). It wee ranging f m  4.33 per oont 
to 49*62 p«r cent In tho m m  of langth of Meendary 
fingoro. Th« girth of eeeeadery fingoro recorded o range 
of 2*18 por oont to 32*2 por oont. Maxiaua variability 
with regarde to tho intomodal length of aeoondary fingoro 
woo rooordod hr Ubo D 314 (75.39%) and ainiaua hr lino 
A 31 (3.06%). Tho variability exhibited hr tho linoo with 
regard^ to tho varloua oharaotoro aar bo due to gonetio 
factor*.

6*3* In gonoral, it vao ooon that tho linoo woro 
hoaoged^u* in tho m m  of oharaotoro ouoh ao hoight of tho 
plant on 100th day, nuabar of leave* on tho tillara on 
130th dor* nMbor of roota, nuabar, length and girth of 
priaary fingor* Vith rogardo to tho oharaotoro ouoh ao 
nuaber of tiller* on 100th and 190th dor* hoight on 130th 
day, nuaber of leavea on aain plant on 100th and 130th dor, 
nuabar of loaroo on tiller on 100th dor* fro oh weight of 
rhlOMOo, interaodal length of priaary fingoro, nuaber, 
length, girth and interaodal length of eeoondary fingoro, 
tho linoo woro heterogex£tto.

7* 00B18LATI0V STTOI8B

7*1. Iran tho preeeat atudy, it haa boon notiMd 
that length of tho priaary fingor and length and girth of
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eeeeiidary finger were aigaifieantly and poaltlvely 
correlated with yield* lumber, girth and intamodal 
langth of priaary fingara and aaahar and intamodal langth 
of aeoondary fingara wara not aarralatad vith yiald.
Philip (1978) obtained poaitive and aignifioant oorrela- 
tion of length of tha priaaxy finger vith yield* Inaraaaa 
in langth of priaaxy finger, naturally will inoreaae tha 
produotion of aeoondary fingara and roota, and hanee an 
inaraaaa in yield* Produotion of tiller vaa not oorrela- 
ted vith yiold oonfiming tha fiadinga of Philip (1978). 
She height of tha plant IB not aarralatad with yield and 
thia diaagree$Lvlth tha raault of Philip (1978). lumber 
of leavea produoad had ahovad ao oorralatlon with yield 
confirming the raault of fybe (1978) in ginger*

7*2. Zt vaa found that length of aeoondary finger 
wda tho major footer contributing to yiald of rhisome* Zt 
vaa found from tho atandardiaod partial regreaeien coeffi­
cient that a one par oant inaraaaa in length of aeeoadaxy 
fingor oould, on an average, inoreaae tho yield ty 10*91 
por oant* thia may ba due to tha foot that the inoreaae 
in the length of tha aeoondary fingara will contribute 
to tha inoreaae in weight of tho rhiaemea* Zt vaa also 
seen that a unit inoreaae in tha number of priaaxy and 
eeeoadary fingara vlU inoreaae tha yield ty 2*76 gas and
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0.194 gas. reapootivel/. Inorease in naabor of roots, 
interaodal length of prlaar/ fingor and girth of oooondaiy 
fingara will also oon triha to to tho /ield.

8. SELECTION 07 LINES BT RANKINS

Proa tho eoaposite ranking based on tho jriold of 
ourouain, dry /ield of rhisoaes and aolootion index, four 
linaa (L 130, L 229, A 70 and L 199) woro euggoatod for 
furthor aolootion.

8.1. Lino D 180 rankod aooond in all the throe 
character a. Lino L 229 rankod first in aolootion index, 
fourth in ourouain jriold and fifth in drjr jriold of rhiaoao a. 
A 78 rankod third in aolootion index and sixth in hoth our* 
ouain and dr/ weight*. D 199 ranked first in both dr/ field 
and ourouain content, but tho aolootion index derlTed froa 
yarioue other oharaoters reaainod onl/ Hth in tho rankliat. 
Tho line rankod fourth in tho pooled ranking.

3.2. Lins D 180 was on aa ararage 27.4 oa tall with
7.4 tillers and 40.4 leawes. Tho lino produood 93 roots 
and 13 .6 prlaar/ fingers on whioh 5 1 .6 oooondar/ fingers 
woro produood. The prlaar/ fingor was 7*7 on long with
7.5 oa girth wit^ an arorago interaodal length of 5*3 aa.
She seconder/ fingers woro 8.1 oa long, 5.25 oa thick and
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vith 7.16 an of interaodal length. She «wr*|i green 
jriold por plant of tho lino voo $71*4 gu. vith 3*83 
for oont ourouain content and 12,57 for oont olooroeln.
Tho ourlag poreentago vao 24*68 gor oont* Vo diooooo 
and poat attaok vaa notlead.

8*5* Una D 229 vaa ahortor vith 24*6 on hoight 
vith' 6*2 tillara and loaaor nuabor laavaa* 33*6. It 
produood 62*2 roota and 7*8 priaary fingara and 33 aoeon- 
darj fingara* tho priaarjr fingara varb longor than V 180 
vith 9*2 on of langth and girth of 7*63 on and iatarnodal 
langth of 8*14 an* tho aaooadary fingara voro 8*45 on. 
long* 5*35 an thick and vith 9*8 an long intamodoa* tho 
groan voight vaa 382,4 gia vith a earing percentage of 
26*87 and oleoreain oonteat of 14*2 par oont and ourouain 
of 3*16 gar oont* Vo diaonaa vaa aeon. Incidence of 
ahoot borer vaa 11*11 por oant*

8*4* tho Una A 78 van 28*8 on tall vith 6 tillere 
and 38*2 laavaa* the nuabar of reeta produood voro 81*6* 
tho lino produood 12*6 priaarjr fingara and 57*8 aooondapjr 
fingore vhioh vaa noro than tho other throe liaea* the 
priaarjr fingara vaa 8*1 on long* 7*19 on thick vith inter- 
node of 6*08 an long* tho aaaendary finger vaa 6*24 on 
long* 5*33 on thlek and vith 6*68 an long internedee* the 
average groan voight vaa 363*2 gaa vith a our lag percentage
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of 26,94 and oleoreain oontent of 13*64 par oent and our­
ouain oontent of 2*31 per oant. Incidenoe of shoot borer 
wee 18*18 per cent and there vat ao inoidanoo of leaf 
diseases*

8*3* Line £ 199 was 23*4 oa high, with 7*2 tillers 
and 36*8 leave a* Zt produoad 84*6 roots and 11 priaary 
fingers with 36*8 aeoondary fingers* fhe priaary fingers 
vers 8.3 oa long, 6*73 oa thiek and the nodes are 7*02 aa 
apart. The secondary finger was 7.05 oa long and 4.85 ca 
girth and the nodes were 9*8 aa apart* Green weight of the 
rhlsoaes recorded 693*6 gne with a driage of 24*41 par oent* 
The ourouain content vae 3*99 par cent and oleoreain 16*43 
per oent* Ho pest end disease incidenoe was noticed in 
the line*

Based on the above oharaoters the four lines D 180,
£ 229, £ 199 and A 78 are found to be promising and they 
are suggested for further detailed studies.
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S U M M A R Y

Open-pollinated seeds of Wo types of turaerio 
(Curcuma aromatioa) namely, Aaalapuraa and Dindrigam voro 
oo lie o tad And sown in tho nursery in December 1977. Out 
of the 1500 individual plants, 175 plants were selected 
based on the /ield, taking the yield of Aaalapuraa and 
Dindrigam as the basis* The rhisomes of the above lines 
were planted in May, 1979 and harvested in January, 1980* 
Further selections were aade on the basis of above criteria 
and forty two such selections were planted in the field in 
May, 1980 and detailed study was oonducted with the ob­
jective of (1) finding out variability with regards to 
various oharaoters and (2) to select high yielding and 
high ourouain content and pest and disease tolerant or 
resistant lines of turaerio. She present study was con­
ducted at the College of Horticulture for a period of Wo 
years from May, 1979*

1* Morphological oharaoters such as number of tillers, 
height of the plant, nuaber of leaves both on the main 
plant and tillers, number of roots and number, length, 
girth and intamodal length of primary and secondary 
fingers were found to differ significantly among lines*



2* The length of prlaar/ fingara and the length 
and girth of eooondary fingere voro found to ho positively 
correlated vith yield.

5. leaf diseases ware net found to attaok the linaa.

4. Xnoidenee of ahoot-borer vaa not load, but linee 
A 76, A 83, D 59, 2> 180, 2> 182, J> 199* D 510, D 311 and 
D 320 were free froa tha ahoot-borer attaok.

3. Vide variability aaong tho linos was exhibited 
vith regards to the aharaetara like nuaber of tillers, 
nuaber of leaves, nuaber of roots and number of primary 
fingers and the variability vaa aedlua in the oase of 
height of the plant, fresh weight of rhizomes, priaary 
and aaoondary finger oharaoters.

6. Share was highly significant difference in yield 
aaong linos. She aaxiaua average fresh weight was reoorded 
by line D 199 (693*6 gas) followed fey D 182 (685.4 gas) and 
* 180 (671.4 gas).

7. Curing psroentaga was aaxiaua in the lino D 311 
(33*67%) followed by D 310 (33*46%) and 2) 211 (33.4$).

8. Highly aignifioant variation vaa noticed aaong tho 
linos vith regards to Wo percentage reoovery of oleoreain
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and ourouain. Tho elaoraain odntant variod batvaan 
10*6 par aant to 22*6 par aant and tha variation in our­
ouain oontant vaa froa 1*14 par aant to 5.37 par aant*
Tho jriold of ourouain par plot vas aaxiaua in tho oaaa of 
2) 199 (0.27 kg) follovad ly D 180 (0.234 kg).

9. Iran tha findinga of tha praaant invoatigation, 
tha linaa 2> 180, D 229, A 73 and D 199 ara aalaotad for 
furthor datailad stud/, baaad on tha dry jriold of rhisoaaa, 
/laid of ourouain and aolootion indax.
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Mm b  a^uare valtaeaOharaotare     „ .... .... .... .... ....Xreataenta Error
df«43 df»176

1.a tabor of tillara (100th dor) 0.419 0.203
b tabor of tillara (150th day) 0.577 0.172

2*a Haight of tho plant (100th do?) 30.210 18.520
b Haight of tho plant (150th dor) 34.731 9.256

3

a

taber of laavaa on tho 
aain plant
On 100th dor 0.132 0.076

b On 150th dor 0.152 0.056
4
' a

tabar of loavoa on the tlHoro 
On 100th dor 2.764 1.568

b On 150th dor 270.857 122.063
5
a

Srinarr fingor aharaetara 
tabor of fingara 24.085 7.073

b Langth of fingara 2.472 1.037
0 dirth of fingoro 2.606 1.672
d Interaodal length of fingara 6.808 3.074

6
a

Seoondarjr fingor eharaetora 
tabor of fingara 635.936 191.925

b Length of fingara 4.253 1.863
0 dirth of fingoro 0.676 0.359
4 Interaodal length 5.301 3.175

7 Yaaber of roota 1256.706 558.500
8 UOt weight of rhiaonea 42397.650 21129.380



APPENDIX II

AMALTSI8 07 TAEIANCE

SI.
No. Oharaoters

Mean square values
Xreataenta 
df«43

Errordf*88

Percentage of ourouain 2.3667 0.0073
Percentage of oleoreain 23.8215 0.7891
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Studies were undertaken vith 42 Mleoted lines 
of open-pollinated progenies of two tgrpee of turaerio, 
Aaalapuraa and Dindrigam, at the Oollege of Hortioulture 
for a period of two jreare froa Mar, 1979. The main 
objectives of the study were

1. To find out the gemetieal variability vith 
regard to various Oharaoters, eai

2. To eeleet poet end disease tolerant/resistant 
lines of turaerio having high yield end ourouain content*

The results have shown that the differences between 
the lines were highly significant for all the characters 
studied.

4The estimates of variance ̂components and coefficients 
of variation have Indies ted that the aajor portion of total 
variability in meet of the oharaotoro was due to genetie 
oauese.

Yield per plant was found to be highly aseeoiated 
vith length of priaary fingara and langth and girth of 
aeoondary fingers* She correlation ooeffieiants of these 
yield components were found to be pealtivs and aignifioant*



Inoidcnoe of loaf dlaaaaoa vara not noticed in tha 
linaa. Attaok of Bhoot-borer vaa noticed, bat linoo A 76,
A 83, D 39, 3> 180, D 182, D 199, D 310, D 311 and J> 320 
voro free froa tho attaok.

Yield varied significantly aaong linos vith a aaxi­
aua raoordad hjr the line 9 199 (693*6 gas per plant).
Curing percentage vae aaxiaua in the line D 311 (33,674) 
and the percentage varied between oleereeln content varied 
froa 16.6 per oent to 22,6 per oent and variation in ourouain 
content vae froa 1.14 par east to 5,37 per cent.

froa the present investigation, the lines D 180,
D 229, A 79 and D 199 are selected for further detailed 
study based on tho dry yield of rhiseao, yield of ourouain 
and selection index.




