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fixable in nature. The crosses showing high sea
effects are expected to throw desirable segregants
in subscquent generations. So they may be used in a
breeding programme (Natarajan ef al,, 1989). The
crosses UPC 9202 x CO 5 and UPC 9103 x CO 5
were found to be the best specific combiners for
green fodder and dry matter yiclds. In the present
study, the cross UPC 9103 x CO 5 recorded higher
sca cffects for six traits out of the ten studied viz,,
number of leaves, specific leaf weight, green fodder
vield, dry matier yicld, leafistem ratio and crude
protein content. The estimation of genetic variation
influences breeding methodologies, From this study
it is inferred that for the improvement of traits
governed by additive gene action, the simple
progeny selection in the pedigree method of
breeding may be adopted for the exploitation of
additive genes. On the other hand, for characters,
where predominance of non-additive genetic
component has been found, breeding methods like
modified recurrent selection or repeated crossing in
segregating generations may prove useful in
pooling up the desirable genes in one genotype by
simultancousuly exploiting non-additive vanance.
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STABILITY OF GRAINYIELD IN PEARL MILLET
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ABSTRACT

Five male steriles, 3 inbreds, 30-3 - way cross, 120 double cross and 6 varietal cross
hybrds of pear] millet were evaluated under three environments with two replications. Highly
significant genotype X environmenl interaclions were recorded, the hybrids being more stable than
parents, Eleven single cross, 23 three-way cross, 93 double cross and 5 varietal eross hybrids were

with average stable perlormance,

"KEY WORDS :

Pearl millet (Pennisetum glaucum (L.) R.Br.) is
one of the important cereal crops in India. Several
hybrids have been successfully released and found
superior with respect to stability and productivity.
Advancement in diversification of parents and their
hybrids in pearlmillet is a contineous process and in
hetcrosis breeding, information on stability of
newly developed parents and behaviour of hybrids
under different environmenlts is quite important.
The present study provides information on the

Stability, Pearimillet, G X E interaction

lines of pearl millet and their hybrids, and its utility
in breeding programme.

MATERIALS AND METHODS

Five male sterile lines (MS 732A; B86lA,
ICMA 1, 862A, and 302A) were mated with three
inbred lines (Pt 811/9, Pt 1650 and Pt 2086) in line
X tester design and 15 single cross hybrids were
obtained. For the production of three - way cross

‘hybrids, 15 FI's were used as female parents and 3
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Table 1.  Annova for stability parameters

Source dr MS3

Genotype ' 180 131.96%
Em'imnnycnls 2 SB.43%
Genotype X environment 360 19.73+
Environment + {Geno + Env.) 362 19.94
Environment (finear) 1 116,97
Genotype X Environment (linear) 180 17.53
Pooled error 540 14.35
Pooled deviation 181 2181

#* Cignificant against pooled error at P 0.01

pollinators as male parents. The male parent used in
producing the Fl was deleted and 30 three-way
crosses were produced. In addition, all the 15 FI'S
were utilised and mated to have 120 double cross
hybrids by avoiding duplication of parents already
available in the Fl. The three pollinators were
crossed in all possible combinations giving rise to
six varietal cross hybrids.

Eight parents, 15FI'S, 30 three-way cross, 120
double cross and 6 varietal cross hybrids along with
checks X5 and Co7 were evalualed in randomised
block design with two replications. Each variant
was sown in sinble row of four m length with a
spacing of 45X15 cm in all the three seasons. The
first (E1), and third season (E3) trials werc sown in
red laterite soils (5.5 pH) during rabi'91 and
summer '92 at Vamban and second season trial
(E2) was sown during late rabi season in sodic soil
(8.8pH) with high clay content at Soil Salinity
Research Centre, Trichy. Eberhart and Russell
(1966) model was utilised for estimating the
stability paramelers.

RESULTS AND DISCUSSION

In the present study, linear regression (b) is
simply regarded as a measure of response of a
particular genotype whereas the deviation from the
regression line (s d) is considered as a measure of
stability. The genotypes were classified into four
classes of stability.

The analysis of variance (Table 1) showed that
the mean differences among genotype and
environments  were  highly significant.  The
genotype X environment interaction component
was significant. A major portion of the
environmental variation was accounted by the
linear component. However, the genotype X

v ' "' A otsi nificant

while non-linear component was highly significant.
Therefore, the deviation in the variances was
mainly due to the genotypes rather (han
environments. Such a situations were also reported
by Chaudhary er al. (1981). All adaptation
parameters (X, b and N d) for all the genotypes are
given in Table 2. All the parents were stable except
ICMA 1. Parents Pt 1650, Pt 2086 and 861 A were
highly responsive to environmental changes (b>1),
whereas Pt B11/9 was less responsive (b<l).
However, grain yield of 861 A was the highest
(32.42 g/plant) among all the parents.

Out of 15 single ¢ross hybrids, 11 hybrids were
stable (GXE present) and wide adaplability.
Hybrnids of ICMA 1 X Pt 811/9 and 302A X Pt
2086 were highly responsive to cnvironmental
changes (b>1), whereas 861 A X Pt 2086 was less
responsive (b<l). Out of 11 stable hybrids, 732A X
Pt 1650 had highest grain yield, non significant *b’
and s7d, hence highly adaptable to all
environments.

Twenty three-way cross hybrids were stable
and of them, (302AXP12086) X Pt Ejl 1/9 was the
most stable with non-significant s™ d, average
response and average grain yield of 33.98 g/plant.
The hybrids (732 A X P1 2086) X Pt 811/9, (302 A

X Pt1650) X Pt 811/9 and (732A X Pt 811/9) X Pt

1650 were highly responsive (b1) to environmental
changes. These hybrids gave better yield under
suitable  environment and poor yield in
unfavourable environments.

Ninety three double cross hybrids were stable
(both b and s d non- significant or only b
significant). Of them, (302A X Pt 811/9) X (732A
X Pt 2086) was the most stable with non-significant
52 d, average response (b=1.6) and average grain
yield of 30.10 g/plant, The hybrids (861A X Pt
811/9) X (302A X Pt 2086), (861AXP12086) X
(732A X P1 811/9) and 862AXPI511/9) X (732A X
Pt 2086) were highly responsive (b>1) to
environmental changes. The hybrid (862A X Pt
1650) X (ICMA 1 X Pt 2086) was the higher grain
yielder (39.08) with low response (b= -2.23).
Among the six varietal crosses, five hybrids were
stable. Pt 1650 X Pt 2086 which was the ligh grain
yielder (30.87 g/plant) with only s™ d significant
and above average response (b=1.63).
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Table2. Istimates of stability parameters for grain yicld

Tohle2. Contd.,

Genotypes. X b’ s?d
Parcnis
TN 2437 158 052
IChiA L 1653 D98 5492
561 A 3242 361 720
HEL A 2057 149 345
A 2358 159 14.18
KRR Y 2600 -8.13 -7.08
Pt 1650, 1498 1235 -0.11
Pt 2086 2040 553 -3.56
Single cross
73ZAXPeaILg 3195 -062 -2.59
732 A X Pt 1650 3378 340 -6.70
7I2AX P 2086 3102 249 214
66} A X PrBILG 3215 -216 549
tol A X Pt 1650 2888 3138 -6
861 A X P1 2086 2603 -6B7 4497
ICMA 1 X Pt811/9 - 2795 12.85* 022
ICMA 1 X Pt 1650 2550 344 5248+
ICMA 1 X Pt 2086 2570 253 235
B2 AXPLEILY 2672 035 -6.73
B62 A X P11650. 20.17 242 49.66*
B62 A X Pr 2086 2542 -259 -689
IZAXPLEILD 2717 -13.36* 44.81**
02 AXP1650 047 541 164
302 A X P12086 nss 705 <177
Three - way cross
(7324 X PI811/9) X P 1650 2877 78%  -199
(732A X P1811/9) X Pt 2086 2081 -1.19 2].42¢
{732A X PL1650) X P 811/9 305 182 5.4
(732A X Pul650) X Pi 2086 3657 301 -628
(732A X Pi20B6) X Pr 81179 3350 1083 217
(732A X Pi2086) X Pt 1650 3467 -6.20 69.65**
(861A X PL1650) X Pt 1650 3643 550 5157
(B61A X P11650) X Pt 2086 3122 284 1806
(861A X Pr1650) X Pr 2086 310 436 -6.85
(B61A X Pt1650) X Pt 2086 3268 -2.26 497
(BGLA X P20B6) X Pt 8119 3580 -L14 .02
(R61A X Fi2086) X Pr 1650 2620 -660 -698
(ICMA T XPIBII/9) X Pr1650 - 2611 1187 16).65%*
(ICMA 17X PiB11/9) X Pt 2086 3282 421 4191*
(ICHMA 1 X Pt1650) X PrB11/9 3190 021 66.30**
(ICMA 1 X P11650) X Pt 2086 2952 <325 0.3
{ICMA 1 X Pi2086) X Pt 1650 3353 1306 -6.38
{ICMA | X Pi20B6) X PLE11/9 2997 108 277
(8624 X P1811/9) X Pt 1650 3033 506 2348+
(B62A X Pta11/9) X Pr 2086 33.03 446 6.0
(862A X Pt1650) X Pr811/9 3222 -534 32.75%
(862A X Pt1650) X Pt 2086 358 630 <705
(862A X P12086) X Pt 8119 3105 060 -690
(862A X Pt2086) X Pt 1650 3007 234 717
(302A X Pi811/9) X Pt 1650 3112 471 -6.88
(302A X Pt811/9) X P1 2086 2512 271 159
(302A X P11650) X P 811/9. 28,82 B8Ol -137
(302A X Pr1650) X Pt 2086 2540 -830 1184

Genolypes b b 574
(I02A X 12086} X PLBI1/9 3398 119 . 40
(302A X Pt2086) X Pi 1650 2025 1028 55.34%
Double cross .
(TIZAXPI20B0)X(B61AXPIH] 1/D) 19.67 326 -3.7%
{TIZAXPL2086)X (661 AXPLI650) 18.67 -~778 535
(T32AXNPL2086)X(ICMAITXPBIL9) 1408 279 .42
(T32AXPROBGX(ICMAIXPLIGSD) 1598 -12.08* 4525+
(TI2ANPU0BG)X(BO2ZAXPIBI1/S) 2818 719 -693
(TA2AXPI20B6) X (86 2AXPL1650) 1570 206 -6.89
{T32AXPI2086)X(302ZAXPR]1 1/9) 1916  -718 1980
(732AXPI20B6)X(302AXPLI650) 2202 682 4601
(TIZAXPIE X (E6IAXPIZ0E6) 1642 397 443
(T32AXPIS 11X (B61 AXPL1650) 1702 12 H.85
(TRZAXPIRIUDX(ICMAITXP20B6) 1499 <113 -459
(TIZAXPE I INX(ICMATXPLI650) 2027 8.02 =335
(T32ANPIE] V9YX(BE2ANPI20R6) 1457 371 -7.09
(TAZAXPIBI /X (B62AKPI1650) 1625 031 -7.18
(T32AXPEI/9X(302AXP2086) 1822 |58  -656
(TR2AXPIRI VX AMRAXPIGS0) 17793 395 156
(TI2AXPL1650) X861 AXPL2086) 16.58 077 7.5
(TI2ZANPLI6S0IX(B61 AXPBI1M) 2003 209 628
(TIZAXPLOSOX(ICMAXPI2086) 2432 430 -1 06
(T32AXPLOSX(ICMAXPIRINMS 2077 3.33 15.589
(T32AXPLI6S0) X{B6ZAXPI2086) 18.88 347 437
(T32AXPUGSOYX(B62AXPIRINN) 2125 533 12.45
(T32AXPLI650)X(302AXPI20B6) 17.10  -029 474
(TIZAXPUGSOIX{302AXPBI19)  I1B60 -347 558
(B61AXPI2086)X(732AXPI811/9) 2438 988 347
(B61AXPI2086)X(TI2AXPLIGS0) 1735 4.0 6.57
(RAIAXPL20BO)X(ICMAIXPBI1/) 1835 699 -6.7]
(861AXPI2086)X(ICMALXPLIGSD) 2560 802 2071
(BRIAXPL20BG6)X(B62AXPEBING) 1773 145 685
(A6 AXPI20B6)X(862AXPI1650) 1522 -l46 <665
(B61ANPI20B6)X(30ZAXPIBITM) 1857 . -306 -7.17
(B61AXPI20B6)X(302AXPL1650) 28 1Bk -7.15
(B61AXPIEE L IMX{TIZAX PI20R6) 2712 14.99* 5230**
(BE1AXPIS] I/MNX{TIZAXPLIGSO) 1805 325 -l.&3
(BO1AXPE L I/ X{ICMA L XPL20E6) - lil.'fﬂ 2.2] 095
(BE1AXPISIOX(ICMAILXPLIGSD) 2082  -13.10 40.75**
(BELAXPIE] /X (862 AXPI2086) 3027  14.16* 57.03**
(B61AxPIBL /M) X(B62ZAXPLIES0) IN68 159 43.28%
(BE1AXPLE L 1/9X(302ANP208E) 2815 1031 7.6
(BEIAXPIBT LN (302ANPLIGSD) 1858 2,13 32.33%
(BOTAXPLI6SMX(TI2ZAXNPIZ0RG) 17.17  -337 -6ER2
(BAIAXPLIGSDIX(7I2AXPBILG)Y 1972 313 4.80
(BEIAXPLIOSO)X(ICMAIXPIZ0B6) 2405 1T 0.41
(BGIAXPUGSOIX(ICMALXPIEL /9 2062 030 2753%
(B61AXPLIBS0)X(262A X F12086) 2242 138 2103
(BOIAXPLIOSD)X(862AX PRI L) 2082 070 774
(B61ANPLI6S0VX(302AXPI2086) 2220 -459 -D5l
(BEIAXPUGSOINA0ZAXPIR11/9) 18.03 08l 1T
(ICMAITXPR2OBG)X(732AXPIBILNG) 19,13 126 -6.32
(ICMAIXP2086)X(732AXP1I630) 1920 396 -G08
(ICMAIXPR2OSOIX(BEIAXPIBIL/DY 16593 (.57 1,22
1555 2.89 -6.5]

(ICMA I XPr2086)X(861 AXPII650)
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Table 2. Cnntd.l, Tahle 2. Cnnt{II..

Genotypes . X v §td Genotypes X v §7d
(ICMAIXPI2086)X(302AXPLI650) 2388 -045 4896 (302AXPIE11/9)X(ICMAIXPIZ0B6) 2929 485 9017
(ICMAIXP811/9)X(732AXP(2086) 2228 612 -3.38 (302AXPIS11/9)X(86]AXP1I650)  28.53 -029 -633
(ICMAIXPIBIL/9)X(732AXPII650) 2472 475 -1.84 (302AXPIB11/9)X(B6] AXPI2086)  17.58 -244 1478
(ICMAIXPB11/9)X(861 AXP12086) 19.98 -4.45 118.98**  (I02AXPIBII/9)X(862AXPII650) 2548 345 1422
(ICMAIXPIB11/9)X(861 AXPI1650) 1998 192  9.41 (302AXPIR1 1/9)X(862AXPI2086) 1872 250 1610
(ICMAIXPI811/9)X(862AXPI2086) 2047 370  1.38 (302AXPIIGS0)X(7T32AXPI2086)  27.85 046 1249
(ICMAIXPB11/9)X(RB62AXPII650) 2600 425 3027*  (302AXNPHGSDX(732AXPSIN0) 3332 194 426
(ICMAIXPIB11/9)X(302AXPI2086) 3352 071 6538**  (302AXPU6S0)X(ICMAIXPI2086) 3262 561  -5.17
(ICMAIXPIB11/9)X(302AXPLI650) 2023  -431 287.02%*  (302AXPUESOX(ICMAIXP8IND) 3392 231  -1.50
(ICMAIXPtI6S0)X(TI2AXPI2086) 2088 741 69.16*  (302AXPLIGSO)X(861AXPI2086)  23.40 -1.20 29.52**
(ICMAIXPUGS0)X(7TI2AXPISI1/9) 1998 238 -9.67* (30ZAXPUGSO)X(S61AXPIBIIG) 2672 404  -4.80
(ICMAIXPIIGSO)X(S61AXPI2086) 1720 -049 2573%*  (302AXPLIGSO)X(862AXPI2086) 1945 084 1713
(ICMAIXPUGSOYX(BEIAXPIS11/9) 1585 066 -5.02 (302AXPHGSO)X(862AXPIEI19) 2378 -122 219
(ICMAIXPtI6SO)X(B62AXPL2086) 21,53 527 78.92**  Varietal cross
(ICMAIXPUIGSO)X(BG2AXPI811/9) 3122 048 2065*  PL811/9 X Pt 1650 2068 -028 -1.70
(ICMAIXPII650)X(302AXPL2086) 26.15 149  1.58 PL811/9 X P1 2086 28.50 7.84 695
(ICMAIXPUGS0)X(302AXPIB11/9) 1665 -4.66 2062**  PL1650 X Pt12086 3087 163 28.61*
(862AXPLROSE)N(TI2AXPIBINM) 3162 -174 6351%  PL165S0X P81/ 3465 232 567
(862AXPI20S6)X(TIZAXNPIIGS0) 2047 -635 102.74**  PL2086 X Pr811/9 25.17 -13.88** -6.68
(862AXPR0SG)X(S61AXPIBING) 1772 218  -6.56 PL 2086 X Pt 1650 1768 -039 -5.37
(862AXPI208G)X(861AXPLIGS0) 1483 033 025 — e
(862AXPL0S6)X(ICMAIXPI811/9) 1660 226 .00 T testfors"d:* Significantat P =005,
(B62AXPLOSE)X(ICMA I XPII650) 12.60 -069 4.32 o Sigarcmtupagl
(862AXPL2086) X(302AXPE1 1/9) 1477 655 4.66 t' test for ‘b’ ¢ * Significant devintion from one.
(862AXPROBE)X(302AXPIIGS0) 1490 002 -5.66 e
(B62AXPIS] 1/9)X(732AXPI2086) 2570 981  0.55 The above genotypes were classified into four
(B62AXPIS11/9)X(732AXP11650) 17.90 1.06 1106 classes GfStﬂblht}" {Tﬂblﬂ 3]. An exam:znatmn of the
(B62AXPIB11/9)X(861ANPI2086) 2627 -463 6023**  lwo paramelers, namely ‘b’ and s~ d for the
(862AXPIB11/9)X(861AXPLIOS0) 3118 -12.28 65.74** individual parents and different types of hybrids
A RPeLOA NG 158 o0 se  foreled dmt 7 pwens 10 dngle ows, 19
(B62AXPS] UNKX(02AXP08E) 1618 -6.14 666 threc-way_cmss. 93 double cross and .5 vam?tal
(B62AXPIBII/ON(30ZAXPUIGSD) 3663  6.69 108.70%* Cross h}’hl‘lﬁﬁ showed absence of G X E interaction
(862AXPLIGSO)X(TIZAXPI2086) 3642 7.94 -6.92 (both *b" and s?d nonsignificant) and only one
(BO2AXPIIGSO)X(TIZAXPIE] /D) 3:4.33 .21 6.37 Sing[e cross and one [hrﬂﬂ-W!l}' Cross h}rhnd
(862AXPUI6SO)X(861AXPI2086) 3605 045 -7.02 ; 0 yares  were  siemificant
(862AXPLIGSO)X(S61AXPIBIN/M) 3463 506 -3.31 fcgl."ess.m“ Imca di sqb_r f ab 2 g '
(862AXPUGSO)X(ICMAIXPI2086) 39.08 -225 53 Indicating lhe prediclability of above genolypes.
(B62AXPUGSO)X(ICMAIXPBI 1Y) 3005 759 1525  However, 1 female parent, 3 single cross, 10
(BEZAXPI16S0)X(I02AXPI2086) 022 -133  -LI0 three-way cross, 24 double cross and 1 varictal
{Egﬂiﬁég:g}iiigfi;P;E]Ifw} :;;g 535'?5 3"[}?;115 cross hybrids had significant remainder mean
(302AXP JR(TIZAKPIIGS0) F 1 3.3 . . . erformance
GUAXPOOSGIX(TIAXPEILS) 4238 592 -4pp  Squae  which make - their p
(I02AXP20BE)X(ICMAIXPI1650) 3385 -456 25.60 unpmdiclahlﬂ under ﬂhﬂngﬂd environments. The
(HBAXPLROSE)X(ICMAIXPIRITG) 3330 316 -642 remaining genotypes: 1 single cross and 3 double
(32AXP20BGIX(B6IAXPUIGS)  27.38  -1.52 <713 cross hybrids had significanl regression mean
fggiiﬂ:;ﬁﬁ:gﬁ:n;g} :;?; gg: ;-‘;‘: square as well as non lincar portions of G X E
{ . =2, LBG . s i . The
(OIAXPROS6)XE62AXPEILD) 2763 196 1836  imeractions in respect of these genotypes.
(ADAXPISIIO)X(TAZAXPIIGS0) 3265 103 -416  Genotypes studied in the present investigation did
(302AXPIBI/9)X(732ZAXP0B6) 3010  LI6 683 not exhibit uniform pattern of stability and
(30ZAXPIELVX(ICMALXPIG650) 2035 1.1 537 environmental response  (lincar). These  two
(ICMAIXPROBOIX(862AXPIEING) 2202 342 © 22730 attributes appear to be specific for individual
(ICMAIXPROBGIX(BGZAXPLIGS0) 1840 -390 LIS This motg that. & Gith “Varviing
(ICMAIXPI2OBS)X(302AXPIEING) 2508 161 3967+  BENOLYpES. 1his me ' ALYING

levels of responsiveness, high proporation of



708 Ramamoorihi ef al,

Tohle3. Distribution of parents and hybrids on the basis of individuat G X E interaction components for prain yicld

Pammcler Parents Single cross Three way cross Doublecross - Varictal cross
Predictabile
G X E present .
(both B and s J nonsignificant) 7 10 19 a3 .5
G X E present
{onlu b significant) - | | . -
Unprediciable
Both b and s d significant - ! - 3 .
Only s~ d significant | 3 10 24 |
Total B 15 30 120 f

additive gene interactions may be involved in
determining high stability.
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CORRELATION AND PATH COEFFICIENT ANALYSIS IN COTTON
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ABSTRACT

Correlation and path coefficient analysis made in 10 Gossypium hirsutum genolypes, 12
G.barbedense accessions, 3 cytosteriles and their isogenic maintainers revealed the importance of
number of sympodia and number of bolls per plant to be considered for yield improvement by
selection. Shorter duration may tend to reduce the seed colton yield,

KEY WORDS :

Correlation of characters is a measure of
strength of relationship between a group of
characters. The estimation of correlation coefficient
is an important step in planning selection
experiments as it forms the basis for developing a
selection index. A breeder is interested to assess the
correlated response of the yield components in
selection programmes besides the yield per se,
because yield is a function of not only its
components bul also their inter-relationships.
Paramasivam and Udayascorian (1989) reported
association of secd cotton yield with other related
characters. Path coefficient analysis is used o
determine the direct effect of each independent
character on a dependent character among a group
of metrical traits. This will be useful to work out
the cause and cffect relationship so that the
selection will be more effective. An atlempt was
made in this study to find out the various effects of
yield components on colton ield.

Cotton, Correlation, Path Analysis

MATERIALS AND METHODS

A total number of 22 accessions in the species
G.hirsutum and G.barbedense, 3 cytosteriles and
their isogenic maintainers formed the material for
study, The crop was raised during summer irrigated
season (February - June) of 1993 at the Cotion
Breeding Station, Tamil Nadu Agricultural
University, Coimbatore, in a randomised block
design with three replications, The genotypes or
raised in plots of 6m row and spacing of 75 x 30
cm had a population of 10 plants in a row. All the
recommended agronomic practices were followed
lo raisc a good crop. The data for correlation and
path coefficient analysis were recorded for plant
height, number of sympodia per plant, days to 50
per cent flowering, number of bolls per plant, boll
weight, seed cotton yield, ginning out-turn, polien
stainability, 2.5 per cent span length and bundle
strength. Correlation - coefficients (Goulden 1959)



