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ABSTRACT 

FJaId ~ ........... hybrids JII"OIIudIII 10-100% IIIgIIer yield tIuIJI abe best 
fibre qIIIIIIty n. SUYID were idendfted. Tbe fibre qIIIIIIty duIncters IIU mean fibre Ie.... 
(MFL), 1.5% spIDI IeJIIIIIa (SL). IUlifGl'lllity ndio (lJIt). microIIIIire ..... (MIC). per aat 
maCun: fibres (MF), fibre IeuIiIe IItreII&dII at 0 (t-STR) IIDII 3. _ paae (3-STR) IIDII fibre 
........ (E.l of abe hybrids. n. SavlnllDll Oy. DCB..Jl~were 811111111ed. Four hybrids 
poiIIIII:III .....y equal SL(36~4-31.0 _) to that of n. Savin ~.3 _). Tbe .... four 
hyhridl depleted superior fibre duIncters to SUYID Ia Vll (46-41), MlC (3.2--3.4). MF (UJJ1). 
o.sTR (10.21-10.36). J.STR (32.»-35.06), IIDII Ea (10.6-12.1). IIetenIIIs over mpec:tift 
IDidpIIreat values of hyhridl. WIllI ........Ikaat........... addidft aeae control of SL. Vll. 
MlC IIDII -.sTR, Ia ~ of hybrids but MFL, J.STR IIDII Ea were determIaed by 
DODiiiIIdiIl,e aeae ...... It Is IA 11'18ted to espIaIt hybrid 'riguur IIbowa by CI'OIRS of BCS 
9-10 widlTCS.~, TCS U IIDII TCS ~ cou. IItraIIIs fer lna'easIDa prodadI'ity of 
superior qwdIty ",.,.,...... cou. Ia india. 

Key WGI'ds: Heterosis, fibre quality, line-tester, cotton Gossypium barbadi!nse. 

Since cotton is m·.inly used for spinning yams and making clothing and apparel, 
it should po~ suitable. fibre quality for spinning. 1bis requirement is especially 
imperative in the case of C'-:~ypiuni barbadense irrespective of productivity of a 
variety. As early as in 1939, Campbell [1] stressed the need for detailed itudy of 
fibre quality before a variety is recommended for cultivation in different regions. 
The superior fibre quality characters like fibre length. uniformity of fibre, fibre 
maturity, tensile strength and extensionability of barbadense cotton are outstanding 
as compared to fibre qualitY' of the other cultivated species of cotton [2].. Fibre 
quality requirements for different uses of raw cotton were redefined in 1986 [3] and 
their suitability for the modem spinning machinery was stressed by Duession [4].Fibre . 
quality of intr~-barbadense hybrids that gave 46 to 81% more yield over cv. Suvin 
was assessed in comparison with those of cv. Suvin and Chy. DCH-32, barbadense 
variety, and interspecific hybrid. 

MATERIALS AND .METIIODS\
\\ 

Seed-cotton (kaptu) harvested from 54 plants of each hybrid and their parental 
varieties as a 3 xii line-tester experiment with 3 replications was bulked, hybrid or 
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varietywise. The' kapas was hand cleaned of bits of leaf and trash. Ginning was 
done on CfRL .Laboratory Gin. Lint quality characters were assessed at CiRL 
Quality Evaluation Unit, Dharwad Farm, Dharwad, during 1986. Mean fibre length 
(MFL), 2.5% span length (2.5% SL) and Ustet uniformity ratio wer~ recorded using 
430 Digital Fibtograph. Fibre fineness was recorded as MIC using micronajre 
apparatus. Stelometer readings were taken for tensile strength of fibre and extensi~n 
(EI ). A small tuft of fibres were soaked in 18% caustic soda (NaOH) solution, 
placed on a slide, and separated from each other. The slide was mounted on stage 
of Euscope, the mature fibres coUnted and expressed in percentage. 

Table I. Mean values in respect of fibre quality characters or parental varieties 
and intra-barIJadense hybrids 

Parentlbybrid 	 Fibre quality characters 

MFL 2.5% UR MIC mature tenasity /" gltex extension 
(mm) SL (%) fibres PSIO 3mm (%) 

(mm) (%), gauge ¥auge 
(gltex) 

Unes: 
S.I.. Andrews 28.2 31.5 43 3.5 67 8.9 25.3 7.0 
Suvin (CV~) 33.0 37.3 42 2.8 70 10.1 31.6 9.9 
BCS9-70 32.7 35.6 46 3.6 79 9.9 31.1 10.0 

Testers: 
PL-p6 30.0 34;0 45 3.4 64 9.7 29.0 6.3 
TCS30-6 30.5 34.2 47 3.6 72 -9.5 29.6 7.3 
BCS 12-1;25 28.2 31.3 45 3.4 65 9.3 28.5 7.3 
TCS9-5 28.2 32.1 44 3.0 74 9.7 .29.8 7.7 
TCS3-5 30.2 33.6 46 2.8 63 10.0 28.4 7.5 

. 	PL-D2 31.2 34.8 43 2.7 58 9.7 26.9 6.8 
BCS9-45 29.2 32.5 46 3.6 76 9.9 29.6 7.8 
bcs 14-48 31.0 34.4 46 2.9 63 9.6 28.3 7.5 
BCS 171-2B 30.1 36.4 45 3.4 73 10.0 29.8 9.4 
BCSi80-42 . 27.6 30.4 48 4.2. 74 9.0 26.8 8.6 
Giza-7 28.4 31.3 44 3.7 67 9.2 29.3 8.4 

CD at 5% 	 3.2 2.5 1.4 0.3 16 0.8 1.2 0.7 

Hybrids: 
BCS 9-70 xTCS 3()..6 32.8 36.6 47 3.4 89 10.1 33.4 11.4 
BCS 70 x TCS 3-5 31.5 35."- 46 3.3 83 10.2 34.6 U.8 
BCS 70 x TCS 9-5: 31.2 36.4 47 3.4 90 10.3 35.2 12.1 
S.I. AndreWs x Giza-7 33.5 36.8 46 3.2 64 10.2 32.2 10.6 

. BCS9-70 x BCS 171-2B 32.9 37.0 47 3.4 91 10.3 35.0 11.6 
S.t. Andrews x TCS 9-5 30.6 34.0 45 3.4 67 9.5 31.2 10.1\ 	 BCS 9-70 x BCS 12-125 27.0 31.8 47 4.0 74 9.8 29.7 7.8 
Suvin x TCS 9-5 33.0 36.9 46 3.5 76 10.3 31.3 9.6"
OCH-32 (interspecific 

hybrid check) 32.5 36.2 41 2.6 1.42 10.3 27.8 7.9 

CD at 5% 	 2.9 . 3.3 1.1 0.9 0.1 0.8 2.2 0.8 
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RESULTS AND DISCUSSION 

In cv. Suvin 2.5% SL of fibres was the longest (37.3 mm)· but the same of 
BCS 9-70 and BCS 171-ta were statistically at par with Suvin (Table 1). The UR% 
of fibres of tester TCS 30-6 was highest (47) while those of check cv. Suvin (42) 
and Chy. DCH 32(41) were very low. Barkar [5] reported that fibre length uniformity 
is most important in determining spinnability of cotton. Fibre fineness determined 
as MIC was lowest io DCH-32 (2.6) and cv.Suvin (2.8) but those of lines and 
testers, except four, were between 3.4 and 4.2. Micronaire also is an indicator of 
fibre maturity and MIC values below 3 ar~ considered to be poor in maturity [3]. 
But per cent mature fibres of cv. Suvin was 70 as compared to only 42 in DCH-32. 
BCS 9-70 showed highest per cent mature fibres (79). Fibre .tensile strength both 
at 0 and 3 mm gauge was highest of Suvin fibres but those olBCS 9-70 were 
statistically at par with it. E. of BCS 9-79 fibres was also longest (10.3%). It is 
reported that more than 10% E. determines best fibre quality of babadense cottons [7] .. 

When fibre quality ~haracters of intra-barbadense cotton hybrids were considered. 
it was found Jhat 2.5% SL of six hybrids was between 35.4 and 37.0 mm (BCS 
9-70 x BCS 171-2B), almost equal to that of Suvin. litbre length uniformity of all 
the hybrids was 45 to 47. being much superior to those of checks. The MIC ranged 
between 3.4 and 4.0, which is very suitable for high grade spinning [7]. With the 
exception of two hybrids, the per cent mature fibres of the hybrids was very high 
(74 to 91 %). Such' high percentage of long staple cottons has not been observed in 
any varietylhybrid so far in India [8J. Fibre tensile strength at 0 gauge 5 hybrids 
was higher than that of cv. Suvin, the values being 10.2 and 10.4 PSI and at3 mm 
gauge showing gltex values of 32.2 to 35.2. Such values of PSI give good spinnability 
[9]. Fibre elongation was very high (10.6 and 12.1% E.). Thus, it was seen that 
two intra-barbade~e hybrids possess fibre quality equal to or superior than that of 
the best quality cv. Suvin of India. 

MFL as well as 2.5% SL were found to be additive in six hybrids as heterosis 
over MP was statistically nonsignificant (Table 2). Hybrid BCS 9-70 x TCS 3-5, 
in particular, did not differ from MP value even slightly. The UR and MIC of this 
hybrid also showed iimilar trend of additivity. It is, therefore, suggested that this 
high yielding intra-barbadense hybrid combination is highly suitable for improvement 
of fibre length and its" unifotrnityby pursuing the progenies in further segregating 
ge~rations. Coupled with selection and inter se mating between selected plants for 
~ cycles [10], it is possible to mop up additive gene complexes, determining fibre 
length and. UR in a few individual plants of such hybrid derivatives. 

In general, fibre strength at 0 gauge of hybrids did not deviate significantly 
from. their r~spective MP values except in on~ case. But tensile strength at 3 mm 
gauge (gltex) was highly heterotic and hence determined by nonadditive genes., 
Marani [11] also found that in G. barbadense hybrids, FI values of gltex at 3 mm 

I were close to the values of BP, indicating complete dominance, but Dark [12J did 
not find any definite trend in the inheritance of 'fibre strength in Sake) cottons. But 
it is clear· from the present data. that 3 mm tensile fibre strength is determined by 
do~inance as well as epistatic gene actions as the Fa values differed significantly 
and positively from BP vlaues. • ' 
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Tallie 2. BeteruIis (%) Oftl'mldparmt(MP). beUer parent(BP), aad quality 

Hybrid MFL 2.S%S.L. UR% Micronaire 

MP BP CY1 MP BP CV2 MP BP CV2 MP BP CVz 

BCS9-70 5.8 2.5 -6.7 -0.3 2.8 -7.2 1.0 0.0 10.6* -5.5 -5.5 21.4 
x 

TCS30-6 

BCS9-7 0.0 -3.7 -4.5 2.3 -0.6 -5.0 0.0 0.09 8.6 3.1 -8.3 17.8 
X 

TCS3-S 

BCS9-70 2.3 -4.6 -5.5 • 7.4 2.2 -2.4 64.4* 2.1*. 10.6* -3.0 -11.1 .14.2 
x 

TCS9-S 

S.I. Andrews 18.4- 18.0- 1.5 15.7- 14.6- -1.3 5.7- 4.5* 3.6- -11.1 -13.5 14.2 
x 

Giza-7 

BCS9-70 4.8 0.6 . -0.3 4.2 3.9 0.8 1.0.- 2.1 10.6 -2.8 -5.5 2.4 
x 

BCSI71-2B 

S.I. Andrews 11.5 8.5 -7.3 6.9 5.9 -8.8- 3.4* 4.5 6.6- -3.0 -8.5 14.2 
x 

TCS9-S 

BCS7-70x -U.S· -17.4· -18.2.- -5.1 -0.1- 4.7- 3.2- 2.1 10.6 14.2 11.1 42.8
BCS12-125 

SU'Yio x 7.8 0.0 0.0 6.3 -1.0 -1.0 6.9* 4.5* 8.6- 20.6* 16,6* 25.0* 
TCS9-S 

*Significant bigbllow or positive or negative heterosis. 

While estimating heterosis in intra-barbadense F) hybrids, it was found that 
fibre length was equal to that of cv. Sllvin in crosses BCS 9-70 x TCS 30-6, BCS 
9;10 x TCS 9--5, and BCS 9-70 x TCS 3-5. The UR was nonheterotic, and so 
was MIC. In particular,per cent mature fibres-, tensile strength of 3 mm, and 
elongation (E l ) showed positive and highly significant heterosis over cv. Suvin, the 
best quality barbadense variety of· India, as also over respective BP values. General 
combiiIing ability (gca) effects of parental types showed that line BCS 9-70 and 
testers TCS 30-6, TCS 3-5 and TCS 9-5 were positive and high in respect of MF, 
SLy UR, MIC, MF and 0 STR. Tabulated data of gca are not presented for the 

I 	 sak( of brevity. These four barbadense genotypes, therefore, were best suited both 
hr the exploitation of heterosis for seed cotton yield as well as for the main fibre 
quality characters. For cotton improvement by breeding and selection in succeeding 
generations also, the hybrid combinations provided good material. 

Therefore. from overall fibre quality point of view the top hybrids listed were 
equal to or superior tban the fibre quality of cv. Suvin. That these three hybrids 

• 
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Mature fibres % Tenasity (gItex) 	 ExtensionrJtex 
% 	 ogauge 3mmgauge 'Yo 

MP 	 MP 

17.1 12.6· 27.1· 4.4 

16.9 5.0 18.5 2.5 2.2 

16.8· 13.9· 28.5* 5.3 4.5 

-4.4 -10.4 -8.5 12.3 10.5 

18.0 15.1 30.0 4.0 3.5 2.2 15.0· 12.0* ~ 22.3* 20.6·' 23.4· 46.8*.. 

-9.8 -9.4 -4.2 2.5 -1.1 -5.8 13.5* 5.1 

-6.9 -6.3 5.7 2.3 -0.7 -2.5 -0.3' -4.4 3.8 -4.8 -13.3 -1.2 

2.7 2.7 8.5 4.4 1.9 1.9 7.3 5.3 9.3 23.0 21.5 21.4 

have prodoced 80-100% .higher yield of seed cotton over Suvin in large multilocation 
trials has already been reported and fibre quality of the hybrids is comparable to 
that of SuVin. Therefore, these three intra-batbadense hybrids can be exploited to 
increase the production of superior quality barbadense cottons in India and promote 
export. 
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