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ABSTRACT

Elite lines were crossed in this manner (DSMR-10 x DSG-3-5) X (DRGR-32-100 x DRGR-24-178) to generate two highly
diverse base population. Then the F1s of within group crosses (DSMR- 10 x DSG-3-5) and (DRGR-32-100 and DRGR-24-
178) were advanced to F4 generation to develop population I RSG F4 lines & population Il RGR F4 lines respectively. In
the present investigation ten random lines of only one population, population I RSG F4 lines were used and crossed with
four testers DRGR-32-100 (T1), DRGR-24-178(Tz), DH - 7225(T3) & DRGR-4(T4). All the forty derived hybrids along with
ten lines andfour testers was planted on a medium black soil at Agricultural Research Station, Dharwad Farm during
kharif2014-15 in a Randomized Block Design with two replications.Line x tester analysis of Population I RSG F4 Lines
showed the existence of significant differences among the parents for all the characters except Boll weight, Seed index
and Lint index.Among lines significant differences for most characters except Number of Mono podia per plant, Inter boll
distance, Inter branch distance, Ginning outturn, Seed index and Lint index were observed. The mean sum of squares with
respect to hybrids were found to be significant for all the characters except Plant height, Inter branch distance, Ginning
outturn and Lint index.The ratio of GCA to SCA variance was less than half in most of the traits except seed cotton yield
and lint yield. RSG F4 7 &RSG F4 9 lines was having significant gca for Seed cotton yieldand among testers DH-7225 (T3)
was the best combiner followed by DRGR-4 (T4). Hybrid (RSG F4+ 9 X DH-7225) has positively significant sca effect for
Reproductive points on sympodia, seed cotton yield, lint yield and number of bolls per plant.(RSG F4+ 8 X DRGR-32-100)
was having significantly positive sca effect for number of sympodia per plant, Reproductive points on sympodia and lint
yield.
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INTRODUCTION

Cotton is one of the most important commercial crops of the world and is primarily cultivated for its fibre.
Concept of heterosis was given by Shull in 1908 though it was earlier reported in 1894 by Mell (cited
indirectly from Randhawa and Singh, 1994). For enhancing the fibre quality of cotton and improving yield
scientists have used heterosis from long time. In cotton the reason of heterosis for yield is because of
additive and dominance effects (White and Kohel, 1964; White, 1966; Marani, 1968). Combining ability
has a prime importance in plant breeding since it provides information for the selection of parents and
also provides information regarding nature of gene action. The information of combining ability is very
essential for exploitation of potentiality of inbred line hence evaluating the combining ability becomes
important part of cotton breeding. Line X Tester (given by Kempthorne) is an important design suiting for
evaluating the combining ability of several lines at same time. Higher magnitude of SCA than GCA
suggesting the preponderance of dominant genes controlling yield and yield contributing traits like
number of bolls, ginning outturn%, seed index, lint index and seed cotton yield (Desphande and Baig).
Rokaya et al. 2005 found significance of GCA and SCA suggesting the importance of additive as well as
dominant genes, nevertheless the ratio of GCA/SCA was greater than the unity further indicating the
preponderance of additive genes in the inheritance of seed cotton yield, seed index and lint%.Kumaresan
etal. (1999) indicated that both additive and non-additive gene effects were important for controlling
number of bolls andseed cotton yield.
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MATERIAL AND METHODS

Material generation

For exploiting heterotic groups, opposite groups were identified and heterotic box involving elite lines of
these groups were crossed. It was found that lines of stay green and robustgroups give good heterosis
with the RGR group hence, elite combiners DSMR-10 line (of stay green group), DSG-3-5 line (of robust
group) and two DRGR- 32-100 and DRGR-24-178 lines (of RGR group) were chosen to develop a heterotic
box.Elite lines were crossed in this manner (DSMR-10 x DSG-3-5) X (DRGR-32-100 and DRGR-24-178) to
generate two highly diverse base population (Patil, 2009).Then the F1s of within group crosses (DSMR-
10 x DSG-3-5) and (DRGR-32-100 and DRGR-24-178) were advanced to F4 generation to develop
population I RSG F4 lines & population II RGR F4 lines respectively. Population I RSG F4 lines which was
derived from (DSMR- 10 x DSG-3-5) were used in current study. These selected lines were crossed with
the parents of the opposite group population ie. lines of (DSMR-10 x DSG-3-5) cross were crossed with
DRGR-32-100(T1) and DRGR-24-178(T.) (opposite testers). The lines were also crossed with one
additional tester DH - 7225(T3) which was common for both populations and one diverse tester DRGR-
4(T4). Selected lines of population I RSG F4 lines were crossed with four testers viz, (DRGR-32-100),
(DRGR-24-178), (DH - 7225) and (DRGR-4) to generate the forty derived hybrids.

Season & Field layout

All the forty F4 derived hybrids along with their parental selfed generations i. e. F5 lines, mallika and
jadoo used as commercial check are sown at the Agricultural Research Station Dharwad Farm on the
black soil in kharif 2014-15. The sowing was done at spacing of (90 X 60) cm for hybrids and (90 X 30) cm
for lines under the rainfed situation using randomized block design with two replications. Recommended
cultural practices were carried out at regular interval.

Observations

Observations were recorded on four randomly selected plants of each entry in case of all the entries
[derived hybrids (F1s), checks, parental lines and testers] on the following traits seed cotton yield
(kg/ha), boll weight (gm), number of bolls per plant, plant height (cm), number of monopodia per plant,
number of sympodia per plant, sympodial length (cm), reproductive points on sympodia, interboll
distance (cm), interbranch distance (cm), lint yield (kg/ha), ginning outturn, seed index (gm) and lint
index.

Statistical analysis

Mean data obtained was analysed for Analysis of variance, estimation of Standard Error and Critical
Difference by the method suggested by Panse and Sukhatme (1967). Line x Tester analysis of combining
ability was performed as suggested by Kempthorne (1957) and the variation among the hybrids was
divided into genetic components attributable to general combining ability (gca) and specific combining
ability (sca).

RESULTS

Analysis of variance

Analysis of variance for fourteen characters studied for Population I RSG F4 Lines is presented in Table 1.
Line x tester analysis of Population I RSG F4 Lines revealed the existence of significant differences among
the parents for all the characters except Boll weight, Seed index and Lint index. The lines showed
significant differences for most of the characters except Number of Mono podia per plant, Inter boll
distance, Inter branch distance, Ginning outturn, Seed index and Lint index. Among the testers significant
differences were observed for some of the characters except Plant height, Number of Mono podia per
plant, Number of bolls per plant, Boll weight, Sympodial length at 50% height, Inter boll distance Seed
cotton yield, Lint yield and Lint index. The interaction between lines and testers was significant for some
of the characters except for Number of bolls per plant, Boll weight, Reproductive points on sympodia,
Seed cotton yield, Lint yield, Seed index and Lint index.The mean sum of squares with respect to hybrids
were found to be significant for all the characters except Plant height, Inter branch distance, Ginning
outturn and Lint index. Variance arising from interaction between hybrids and parents was significant for
most of the characters except Number of Monopodia per plant and Inter boll distance.

Analysis of variance Combining ability

In case of population I RSG F4 lines, mean sum of squares due to lines were significant for plant height
(cm), seed cotton yield (kg/ha) and lint yield (kg/ha). The tester effect were significant for number of
bolls per plant, seed cotton yield (kg/ha) and lint yield (kg/ha). The line x tester interactions showed
significant differences for all of the characters except plant height (cm), Ginning outturn, Seed index (g)
and Lint index (g). The magnitude of variance due to SCA was greater than those due to GCA variance for
all the characters studied except plant height, seed cotton yield and lint yield. The ratio of GCA to SCA
variance was less than half in most of the traits except seed cotton yield and lint yield. Analysis of
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variance for Combining ability onfourteen characters studied for Population [ RSG F4 Lines is presented in
Table 2.

Combining ability effects

Estimates of gca effects of lines (presented in Table 3) found to be positively significant in three lines and
negatively significant in three lines for Seed cotton yield (range from (-351.09) (RSG F4 1) to (333.05)
(RSG F4 7). Two lines with maximum gca for Seed cotton yield are (RSG Fs 7) (333.05) & (RSG F4 9)
(294.18) and lines (RSG F4 1), (RSG F4 6) & (RSG Fg 8) considered as poor combiners. Among the testers
DH-7225 (T3) (309.99) was the best combiner followed by DRGR-4 (T4) (67.58) which were showed
positively significant gca effect for Seed cotton yield. For the Seed cotton yield hybrids (RSG F4+ 9 X DRGR-
32-100) (-378.37) and (RSG F4 2 X DRGR-24-178) (216.98) shown the significantly lowest and highest sca
effect respectively (presented in Table 4). The top three hybrids for highest sca effect are (RSG F4 2 X
DRGR-24-178) (216.98), (RSG F4 5 X DH-7225) (197.18) and (RSG F4 9 X DH-7225) (194.49). The gca
effects for Number of bolls per plant were found to be positively significant for two lines RSG F4 7 (1.64) &
RSG F4 9 (1.92) and tester DH-7225 (T3) (2.42). The sca effect of top four hybrids for Number of bolls per
plant are (RSG F4 1 X DRGR-32-100) (5.74), (RSG F4 9 X DH-7225) (4.11), (RSG F4 3 X DRGR-24-178)
(3.11) and (RSG F4 7 X DRGR-4) (3.04). Among the hybrids, three has depicted positively significant sca
effect ranging from (-0.96) to 1.55 for Boll weight and cross (RSG F. 8 X DRGR-24-178) shown highly
significant sca effect. For Lint yield, three lines (RSG F4 7) (139.73), (RSG F4 9) (108.79) & (RSG F4 10)
(89.81) were found to be positively significant and three lines (RSG F4 1), (RSG F4 6) & (RSG Fg 8) were
found to be negatively significant. Among the testers DH-7225 (T3) (113.27) showed significantly positive
gca effect and DRGR-32-100 (T2) (-146.25) showed significantly negative gca effect for Lint yield. The
hybrids (RSG F4+ 9 X DH-7225) (105.32) and (RSG F4 8 X DRGR-32-100) (82.57) has showed significantly
positive sca effect for Lint yield.

Per se performance of parents and hybrids

Per se performance of parents i. e. lines (Fs lines) and testers were presented in table 5 and derived
hybrids were presented in table 6. The mean value for the Number of bolls per plant among the Fs lines
ranged from 12.88 (RSG F5 8) to 21.38 (RSG Fs 7) and among the testers ranged from 14.63 DRGR-32-100
(T2) to 18.50 DRGR-24-178 (T1). For Boll weight mean ranged from 3.15 g (RSG Fs 4 and RSG Fs 6) to 5.08
g (RSG F5 10) and for testers ranged from 3.40 DRGR-32-100 (T>) to 4.45 g DRGR-4 (T4). The variation for
Seed Cotton Yield among Fs lines was from 957.97 kg/ha (RSG Fs 6) to 1984.95 kg/ha (RSG F5 3) and
testers was from 1400.94 kg/ha DRGR-32-100 (T>) to 1738.08 kg/ha DRGR-4 (T4 The top two lines that
exhibited highest mean seed cotton yield are 1984.95 kg/ha (RSG Fs 3) and 1891.55 (RSG Fs 4). Mean
value for lint Yield ranged from 336.28 kg/ha (RSG Fs 6) to 745.16 kg/ha (RSG Fs 3) and for testers
ranged from 547.94 DH-7225 (Ts3) to 681.47 kg/ha DRGR-4 (T4).

Among the F; derived hybrids mean value for Number of bolls per plantranged from 14 (RSG F4 9 X
DRGR-32-100) to 28.75 (RSG F4 9 X DH-7225) with a mean value of 20.30. RSG F4 8 X DRGR-24-178 (6.55
g) hybrid has shown maximum mean Boll Weight followed by RSG F4 3 X DRGR-32-100 (6.4 g). Mean Seed
cotton yield of F4 derived hybrids varied from 1432.86 kg/ha (RSG F. 1 X DRGR-32-100) to 2866.71
kg/ha (RSG F4 9 X DH-7225) with the overall mean of 2068.04 kg/ha. The top five hybrids in F4 derived
hybrids of population I RSG F4 lines are (RSG F4 9 X DH-7225) (2866.71 kg/ha), (RSG F4 7 X DH-7225)
(2785.88 kg/ha), (RSG F4 5 X DH-7225) (2578.70 kg/ha), (RSG F4 10 X DH-7225) (2570.36 kg/ha) and
(RSG F4+ 7 X DRGR-4) (2551.44 kg/ha).

DISCUSSION

In the present investigation GCA variances wasfound to be less than the SCA variances for all the
characters except seed cotton yield and lint yield which suggests predominance of dominant or epistasis
(non-additive gene action) in the inheritanceof these traits (Sprague and Tatum 1942). This suggest that
addetive gene action is predominant along with dominant gene action for seed cotton yield and lint
yield.Murthy and Rao (1999), Valarmathi and Jahangir (1998) Kajjidoni et al. (1999), Karande et al
(2004), Patel et al. (2004),Patel et al. (2005), Karunakar Raju (2005), Cetin K et.al. (2007), Shimna B and
Ravikesavan (2008), Naqib et al.(2009), Patel et al. (2009) and Mohammad et al. (2010) reported additive
gene action for the seed cotton yield. Studies of Sadykhova and Makhmudov (1986), Tomar and Singh
(1992), Xuxian et al. (1995) and Echekwu and Alabi (1995), Karunakar Raju (2005) and Kalpande et
al.(2008) revealed additive gene action for the lint yield. Patelet al. (2005), Kumboh et al. (2008),
Wankhade et al. (2008), NaqgibUllah et al. (2009), Cetin Karademir et al. (2009), Basal et al. (2009),
Deosarkar et al. (2009) andMohammad Reza et al. (2010) reported higher dominance variance thanthe
additive variance for all the traits.

Lines (RSG F. 7) and (RSG F4 9) were having significant gca for seed cotton yield, lint yield and number of
bolls per plant. Among testers DH-7225 (T3z) was having significant gca for seed cotton yield, lint yield,
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number of bolls per plant and number of Monopodia per plant. Hybrid (RSG F4 9 X DH-7225) were having
significantly positive sca effect for Reproductive points on sympodia, seed cotton yield, lint yield and
number of bolls per plant.(RSG F4+ 8 X DRGR-32-100) has shown significantly positive sca effect for
number of sympodia per plant, Reproductive points on sympodia and lint yield.

Table 1: Analysis of variance for different quantitative characters for evaluation of combining
ability in segregating generations from heterotic box (Population I RSG F, lines)

Sympo-
No. of . Repro-
Source Plant Mono No. of No. of Boll dial ductive l'“e'." Inter Seed cotton . . Ginning . R
. N . Sympo- N length at . boll dis- branch . Lint yield Seed index | Lintin-

of varia- df height podia © bolls per | weight points . yield outturn

. diaper 50% tance distance (kg hat) (8) dex(g)

tion (cm) per plant (8) . on sym- (kg hal) (%)
plant height . (cm) (cm)
plant podia
(cm)
Eizgca- 1 371 0.75 0.28 792 0.7 1337 2.58™ 5.83 0.03 152525.24" 38197.46™ 5.74 0.009 0.42
"[‘nree:; 53 433.46° 0.56" 11.43" 2597 114" 88.22" 097 335" 9.74" 350748.63" 55789.22" 3.84~ 2.76™ 1.52"
Parents 13 72572 0.63" 19.83" 10.62" 0.55 17321 0.78* 4.09" 16.36™ 196505.62" 27971.10* 462 2.53 1.28
Lines 9 69410" 0.52 19.41* 13.34™ 0.63" 13476 0.57" 3.06 6.42 267931.02" 37516.84™ 3.21 191 1.29
Testers 3 12943 0.24 17.02" 5.46 0.47 40.36 1.65" 033 15.77 44087.79 8572.52 574 4.70% 0.8
279912 - - - - - -

(LvsT) 1 . 2.74 32.09 1.61 0.003 91767 0.007 24.66 10763 10930.5 2551 14.04 1.51 2.66
Parent 5221.94°
vs 1 Qe 0.06 35.79" 31417 20.14™ 204.75™ 2.89" 0.44 55.52" 5325023.95" | 993596.600" 49.24™ 17.61* 20.02"
Crosses
Crosses 39 21326 0.56™ 8.00" 23.70" 0.84" 56.91* 0.98" 317 636 274617.45" 41015.59" 2418 2.46" 1121
Error 53 26218 0.27 3.66 3.692 0.30 25.69 015 1.72 499 2144769 3513.224 1.585 139 0.701

Table 2: ANOVA for combining ability involving population I RSG F4 lines (F4 lines of DSMR-10 x DSG-3-5) and

its derived hybrids
No.
Moofn Numb Sympod Inter Inter Ginni See
Plant No. of ial Reproduct branc Seed s Lint
Source - o er of Boll p . boll Lint ng d :
d heig . | Sympo N length ive points = h Cotton 2 = inde
O ion | £ | ht | POU| diaper | Bolls | Welg | 5509 on distan | gictan | Yield V";'d,()"g autti | jode.|
variation a per N . ce 1 a" rn X
(cm) per plant plant height sympodia (cm) ce (kg ha™) (%) (9) (g)
(cm) (cm)
plan
t
Re';';cat 1 3333'3 0.54 0.53 1.37 1.06 39.91 3.16" 17.29" | 11.47 | 54645.71 | 1938185 | 5495 | 021 o.gg
Line 390.0 7686813 " 0.65
prne | 9| 3929 027 | 1036 | 2125 | 081 | 7820 1.01 562 | 9.39 o 71554 189 | 2.08 | °¢
Tester | 5 | 1509 | 101 | 404 | 6828 | 0.08 | 10.11 0.006 056 | 3.93 | 1678018 | 2317784 | 4558 | g7g | 199
Effect 0 1
Line’
Tester | 2| 10121001 | 765+ | 10567 | 0947 | 54.98 108" 265" | sez | 2399008 | 964024 | 2356 | 277 | 197
Eff.
Error | o | %07 [ 019 | 222 | 4495 | 039 | 2442 0.15 065 | 277 | 1810655 | 316864 | 1.81 | 1.73 | 0.87
s’gca 059" | 0.03 | 025 18 | goz5 | 132 0.02 005 | oaze | 72EI008 | OLAEAL | ggs |00 | nm
s?sca soas | O+ | 199 | 753" | 0277 | 1464° 0.46" 046 | 031 | 794475 | 333580~ | 027 | 988 | 015
P 2001 | 0.16 | 013 024 | 013 | 0.09 0.05 021 | o038 4.06 314 022 | %%° | 007
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Table 3: Estimates of general combining ability effects of parents and testers of population I RSG
F4lines (F4 lines of DSMR-10 x DSG-3-5) in evaluation of combining ability in segregating
generations from heterotic box

No. of Sympodial :
Plant | Mono No. of No. of Boll length at Repr odu Inter Inter Seed Lint Ginning | Seed | Lint
SL - : : : bolls : ctive boll branch cotton yield ) .
FsLine | height | podia | Sympodia weight 50% X : . ! _ | outturn | index | index
No. (cm) per | perplant per @® height peints on | distance | distance yield {(kgha (%) (&) ®
plant plant (cm) sympodia {cm} {cm} {kgha1) 1}
1 RSGFs1 8.72 -0.07 0.26 -2.01* 0.045 1.73 -0.11 0.53 132 -351.09* | -138.25" -0.19 -043 -0.35
2 RSGFs 2 934 -0.06 2.09™ 1.08 0.433 5.05" 0.62™ 0.22 0.62 -36.45 -8.14 0.3 -0.73 -0.35
3 RSGF4+3 0.77 0.18 -1.08 -2.23" | 0.383 -0.42 -0.11 -0.29 0.45 -40.62 7.26 1.04* 0.23 0.16
4 RSGFs 4 -8.77 0.31 -1.74* 0.42 -0.443 -2.64 0.05 -0.84 1.58 38.83 691 -0.42 0.53 0.21
5 RSGFs+5 -4.05 0.13 0.57 -0.38 0.158 -5.09" 0.03 -1.05* 0.25 3.48 -7.22 -0.37 0.53 0.19
6 RSGF4 6 -7.1 -0.18 0.59 -2.29™ | -0.23 -3.08 0.37* -1.28% 0.36 -330.72" | -130.68™ -0.08 0.85° 0.5
7 RSGF+7 | -5.16 -0.2 -1.02 164" 0.17 283 021 0.51 -1.18 333.05" | 139.73" 0.55 -035 | -0.05
8 RSGF.+ 8 9.77 -0.23 0.87 0.98 0.095 2.84 -0.51 131" -0.79 -165.89" | -68.22* -0.17 -0.26 -0.22
9 RSGF419 -0.6 0.16 0.17 1.92* -0.50° -0.78 -0.15 0.26 -1.14 294.18% | 108.79™ -0.28 0.26 0.1
10 | RSEF | 291 | 003 | 071 | o086 | -0a1 [ 044 051~ | 065 | -149 | 25522~ | s9s1~ | -039 | -046| -02
SE (g} 5.72 0.18 0.68 0.75 0.22 1.79 0.14 0.46 0.79 47.57 19.90 048 0.42 0.33
an%;l) 11.58 | 0.37 1.37 1.52 0.45 3.63 0.28 0.94 1.60 96.23 40.26 0.96 0.85 0.67
CI;‘;gl) 15.50 | 0.50 1.83 2.03 0.60 4.85 0.38 1.25 2.14 128.83 53.89 1.29 1.13 0.89
(]
SEggi- 8.09 0.26 0.95 1.06 0.31 2.53 0.20 0.66 1.12 67.28 28.15 0.67 0.59 047
1 1 -0.84 -0.14 0.46 -0.54 0.03 1.06 0.006 0.15 -0.53 1091 15.81 0.6 0.15 0.32
2 T2 -3.52 -0.12 -0.53 -2.02* 0.07 -0.28 -0.009 -0.22 .09 -388.48" | -146.25" 0.15 0.16 0.2
3 T3 217 033" 0.27 242" -0.06 -0.39 0.02 011 -0.09 309.99" | 113.27" -0.3 -0.07 | -0.24
4 T4 2.19 -0.07 -0.21 0.14 -0.04 -0.38 -0.02 -0.03 0.54 67.58" 17.17 -0.4 -0.25 -0.29
SE (g) 3.62 0.12 0.43 0.4741 | 0.1394 1.133 0.09 0.29 0.5 30.0887 12.587 0.3008 0.26 | 0.2085
Cl‘l)w(()gi] 7.32 0.24 0.87 09589 | 0.2819 2.29 0.18 0.59 1.01 60.8599 | 254595 0.6084 0.53 | 04218
C]:)w((lgi) 981 0.32 1.16 12838 | 0.3774 3.07 0.24 0.79 1.35 81.4775 | 34.0845 0.8146 072 | 0.5646
SEggl- 5.12 017 0.61 0.6705 0.19 1.61 0.13 042 0.71 425518 | 17.8007 | 0.4254 037 | 0.2949
Table 4: Estimates of specific combining ability effects of derived hybrids of population I RSG F4 lines for
evaluation of combining ability in segregating generations from heterotic box
. Reprodu
No. of Sympodia X Seed : I
Sl. | {DerivedF1)} | Plant | Mono No-of . No-of Boll | llength at ctfve inter intex cotton l:mt Ginnin Seed | Lint
. X . Sympodi | bolls . points boll branch . yield 4 . .
No {Faline x height | podia weig 50% . . yield inde | inde
tester) (cm) per aper per | .. @ height on distanc | distanc (kg har (kg | outtmr x(g) | x(g)
plant plant sympodi | e(cm) e {cm) ha1) | n(%)
plant (cm) a 1)
1 RSGFs1X Ty -2.67 0.06 122 -0.11 | -0.10 -343 -0.56* 0.73 -1.68 7.09 20.16 111 0.77 | -0.62
2 RSGF+1XTz 3.16 -0.05 -3.73™ 574 | 037 -2.67 -0.55 -1.90" -1.65 104.40 | 29.85 -0.74 -143 | 0.18
3 RSGF41XTa 10.82 -0.66 326" 370" | 006 6.57 092~ 1.51 0.73 -156.81 | 81.23 -1.08 1.79* | 0.89
4 RSGF+1XTs | -11.31 0.65 -0.75 -1.93 | -0.32 -0.47 0.21 -3.34 2.60 4532 | 31.22 0.72 -1.12 | -0.45
5 RSGF4+2XT1 8.06 -0.55 0.48 2.67 -0.04 -1.35 -0.21 -0.06 -1.87 21698" | 51.29 -1.62 -1.58 | 0.18
6 RSGF42X T2 -2.10 -0.07 -0.17 0.39 -0.62 2.64 031 021 0.29 3466 | 2381 0.68 116 | -037
7 RSGF42XTa 3.35 147" -0.56 1.08 | 0.92° 1.70 033 -0.27 -0.31 2091 9.61 0.00 -0.55 | -0.76
8 RSGF42XTs -9.32 -0.86" 0.25 4 1- P -0.26 -3.00 -0.43 0.13 190 272.55" | 84.71 094 097 095
9 RSGF43XTi 3.77 -0.93" 091 311" | -0.44 4.12 033 0.65 -1.30 64.45 18.13 -0.33 -0.33 | 015
10 RSGF43X T2 6.71 -0.21 230 246 1.08" 247 034 042 332 -114.86 71-40 -1.18 046 | -0.14
11 RSGF4+3XTs 1.26 0.64 -2.79" 6 1-1,, 0.17 1.08 -0.43 0.88 -1.64 -97.60 10-00 1.28 0.64 0.42
12 RSGF:s3XTs | -11.75 0.50 -0.42 0.54 -0.81 -7.67" -0.24 -1.96" -0.37 148.01 | 63.26 0.23 -0.77 | -043
13 | RSGF+4XT1 6.57 0.08 -0.43 -0.55 | -0.51 -1.65 0.76™ -2.09" 4.15* 3681 | 17.04 0.08 0.05 | 0.20
14 RSGF44X T2 -3.74 0.06 0.56 -0.08 0.55 -3.20 -0.22 032 -0.82 65.63 | 27.34 0.08 030 0.01
15 RSGF4+4XTs -2.03 -0.05 0.86 -0.3% | -051 3.45 -0.24 099 -1.03 9.06 -0.19 -0.05 -1.07 | 037
16 RSGF+4XTs -0.81 -1.08 -1.01 1.01 0.47 139 -0.31 0.78 -2.31 -111.50 44-20 -0.11 071 | -058
17 RSGF+5XT1 -5.99 0.02 101 -1.36 | -0.11 2.54 0.29 046 -0.80 -186.60 42-81 148 -126 | -037
18 RSGF45X T2 1.63 0.49 -1.49 1.74 0.30 6.49 0.66" 0.78 0.27 8547 | 2896 -0.32 0.20 | -0.02
19 RSGF45XTa 0.69 -0.36 -0.19 243 0.19 -11.39* -0.42 -2.5* 2.15 197.18" | 71.47 -0.05 -042 | -0.21
20 RSGFs5X Ta 3.67 -0.15 0.68 -2.80 | -038 234 -0.53 1.25 -1.62 -96.05 57-62 -1.11 1.51 0.60
21 RSGF4+6XT1 130 043 0.09 -2.83 0.18 -571 -1.05™ -0.51 0.28 -127.87 31-89 104 0.89 0.05
Cntd.
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No. . | Reprodu
No. of Sympodi " Seed . -
§l. | (DerivedF1) | Plant | Mono iy . . Boll | allength ctive Inter Inter cotton L_mt Ginnin | coed | Lint
. ; . Sympodi | bolls : points boll branch . yield g : .
No {F4linex height | podia weigh | at50% . . yield . inde | inde
tester) (cm) per aper per t(g) height on distanc | distanc (kg har {kgha | outtur x(@) | x(g)
plant plan sympodi [ e{cm} | e{cm) 1) n (%]}
plant t {cm) a 1)
22 RSGF4 6 X T2 3.84 -0.19 -0.02 0.89 | -096° -5.76 -0.19 -0.39 0.71 109.49 37.76 -0.26 -0.36 | 041
23 | RSGF4+6XTz | -1851 | 0.11 -0.81 033 | 018 1.74 -0.72" 1.87 -0.11 -80.88 | -67.11 -1.84 036 | -1.13
24 RSGF1 6 X T4 13.37 -0.34 0.75 1.61 0.61 9.73" 196™ -0.97 -0.88 99.26 61.24 1.05 -090 | 067
25 | RSGF4+7XT:1 | -0.28 0.44 -1.15 35o¢ | -043 2.87 0.35 0.43 0.42 210.21* 108‘.71 -134 | -0.85 | -1.02
26 | RSGF+7XT2 | -11.20 | 0.22 -0.56 -1.79 | -0.46 -2.27 -0.37 0.07 -0.90 52.66 46.85 131 -0.76 | 1.38"
27 | RSGF47XTs 2.80 -0.53 0.79 227 | 078 3.47 0.24 -0.16 0.03 74.79 9.06 -0.73 | -0.38 | -0.46
28 RSGFs 7X T4 8.68 -0.13 0.92 3.04" 0.11 -4.07 -0.22 -0.36 0.45 82.76 52.80 0.77 199" | 0.10
29 | RSGF4+8XT: | -1872 | -0.03 -2.18 0.76 | 1.55™ 2.46 0.18 -0.25 -0.26 | -12043 | -57.82 -0.72 095 | 034
30 RSGF+8X T2 11.31 0.09 570" -0.76 | -0.89 481 0.79" -0.33 -0.49 162.72 82.57" 1.18 0.05 0.30
31 | RSGF+8XTs | -0.23 0.14 -1.74 055 | -0.25 -7.58* -0.83* -0.46 -0.50 -9825 | -34.18 0.20 -1.56 | -0.80
32 RSGF4 8X T4 7.64 -0.20 -1.76 -0.55 | -0.42 0.31 -0.14 1.04 1.26 55.96 943 -1.66 0.56 0.16
33 | RSGF4+9X Tt 8.00 0.47 0.51 -0.18 | -0.20 -1.86 -0.18 0.25 -0.02 176.63 | 79.53 0.39 1.08 | 077
34 RSGF1+9XT2 -4.01 -0.39 -1.35 6.20" 0.42 -341 -0.86™ 0.52 -0.19 378.37" | 156.49" -0.56 -0.32 | -0.48
35 RSGF4+9X Tz 0.39 -0.09 -0.39 4'}1 -0.70 5.44 1.45™ -1.06 0.94 194.49" | 105.32" 131 0.71 0.93
36 | RSGF4+9XTs | -4.37 0.01 123 226 | 048 -0.16 -041 0.28 -0.73 7.25 -28.35 -115 | -146 | -1.22
37 | RSGF410XT: | -0.04 0.01 -0.46 2.01 0.10 199 0.08 0.36 1.08 143.14 55.07 -0.09 031 0.33
38 | RSGF4 10X Tz | -5.60 0.04 -1.22 -2.39 0.22 0.89 0.09 0.28 -0.54 -121.82 | -49.25 -0.1% 0.70 | -1.27
39 | RSGF+10XTs | 1.45 -0.66 158 -0.58 | -0.85 -4.49 -0.28 -0.80 -0.25 -62.89 -2.74 0.97 048 | 0.74
40 | RSGF4+ 10X T4 4.18 0.60 0.11 0.95 0.53 1.59 0.11 0.15 -0.28 41.57 -3.08 -0.68 -148 | 0.20
SE (ij) 11.44 0.36 1.35 150 [ 044 3.58 0.28 0.92 1.58 95.15 39.80 0.95 084 | 0.66
CD SCA, @ 5% 23.15 0.74 2.74 3.03 0.89 7.25 0.57 1.88 3.19 192.46 80.51 1.92 1.6% 133
CD SCA, @ 1% 3101 1.00 3.66 4.06 119 9.71 0.75 2.51 4.28 257.65 | 107.78 2.58 226 | 179
SEd (Sij-Skl) 16.19 0.52 191 212 0.62 5.07 0.39 131 2.24 134.56 56.29 1.35 118 | 093
Table 5: Per se performance of Fs lines of (Population I RSG F, lines) for yield in evaluation of
combining ability in segregating generations from heterotic box
Repro
No. of No. Numbe Syl_npod ductiv Seed . Ginni
of ial Inter Inter Lint <
Plant Mono r of Boll e Cotton . ng Seed Lint
SL . - ) Sym - length - boll branch - yield . <
Fs lines height | podia : bolls | weight points : : Yield _ | outtn | index(g | index(
No. podi at50% distance | distance (kgha
tcm) | per | POl per | @ | Goiene | o | my | tom (kg 5 ™ ) 8
lant plant sympo ha1) (%)
P plant {cm} dia
1 RSGFs 1 90.88 0.63 13.25 13.75 3.90 28.63 4.63 6.21 9.94 1620.47 | 586.16 | 36.09 934 5.28
pA RSG Fs 2 102.00 1.38 16.50 17.00 4.25 29.00 5.00 5.80 13.69 1804.54 | 663.35 | 36.75 10.53 6.12
3 RSGFs3 126.50 150 18.50 17.25 4.05 3750 5.63 6.69 11.38 198495 | 745.16 | 37.50 5.79 5.87
4 RSGF5 4 86.13 138 18.13 18.00 3.15 25.63 4.15 6.28 1094 1891.55 | 699.28 | 36.99 5.70 5.70
5 RSGFs5 111.50 213 14.88 17.13 3.55 40.13 4.63 8.89 12.63 1445.01 | 52359 | 36.15 10.75 6.07
6 RSGFs5 6 84.75 0.50 938 13.50 3.15 34.25 4.25 7.47 7.56 957.97 336.28 | 35.10 911 4.92
7 RSGFs 7 120.88 1.25 19.75 21.38 395 52.50 5.35 9.12 1031 139435 | 52332 | 37.46 12.15 7.30
8 RSG Fs 8 122.13 150 16.88 12.88 3.75 43.13 5.50 7.30 10.63 998.85 37785 | 37.84 1093 6.65
9 RSGF59 95.50 150 18.25 17.00 3.90 33.63 4.63 7.24 12.69 181459 | 689.44 | 38.01 10.84 6.64
10 RSGFs5 10 71.00 2.00 14.00 14.63 5.08 29.00 5.50 5.33 9.50 1826.13 | 62252 | 34.09 9.17 4.75
Mean 101.13 138 155'9 16.25 3.87 35.34 493 7.03 10.93 1573.84 | 576.70 | 36.60 10.23 5.93
Minimum 71.00 0.50 9.38 12.88 3.15 25.63 4.15 5.33 7.56 957.97 336.28 | 34.09 9.11 4.75
Maximum | 126.50 2.13 195'7 21.38 5.08 52.50 5.63 212 13.69 1984.95 | 745.16 | 38.01 12.15 7.30
11 Ty 83.75 213 938 18.50 3.60 22.67 4.88 4.64 13.38 1530.01 | 549.05 | 35.90 12.95 7.25
12 T2 80.88 1.63 14.00 14.63 3.40 20.75 4.00 5.15 14.69 140094 | 555.05 | 39.63 10.04 6.59
13 Ta 67.13 2.00 16.00 16.50 4.15 28.88 6.18 5.44 19.38 1451.40 | 54794 | 37.85 9.43 5.75
14 T4 84.25 250 14.88 17.50 445 18.38 4.75 4.60 13.56 173808 | 681.47 | 39.22 10.56 6.81
Mean 79.00 2.06 1:;'5 16.78 3.90 22.67 495 496 15.25 1530.10 | 583.38 | 38.15 10.74 6.60
Minimum 67.13 1.63 9.38 14.63 3.40 18.38 4.00 4.60 13.38 140094 | 547.94 | 35.90 243 5.75
Maximum | 84.25 250 1?)'0 18.50 4.45 28.88 6.18 544 19.38 1738.08 | 681.47 | 39.63 12.95 7.25
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Table 6: Per se performance of derived hybrids of population I RSG Fifor yield in evaluation of
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combining ability in segregating generations from heterotic box

(Derived No. of Number | Boll Inter Inter Seed Lint Ginnin
Plant | Mono No. of of bolls | weight | Sympodial | Reproductive cotton | yield £ | Seed | Lint
Sr. F1) - p - . boll branch A out - -
: height | podia | Sympodia per (g) length at points on - - yield (kg index | index
No.| (Fslinex | " o™ | "her | perplant | plant 50% sympodia | distance | distance | q o0 | pogy | Turn ) TeaT Ty
tester) pll,ant perp P ° ymp {cm) {cm) 0y (%) £ £
1 |RSGF41XTy| 1159 1.5 18.55 17.63 485 34.25 4.65 8 9.65 173495 | 695.19 40.1 118 6.45
2 | RSGF4+1XT2 | 119.05 14 12.6 22 5.35 33.65 4.65 5 10.3 1432.86 | 542.82 378 9.6 7.15
3 |RSGF+1XTs | 1324 1.25 20.4 17 49 42.8 6.15 8.75 12.5 1870.14 | 691.26 36.95 12.6 74
4 |RSGF+1XTs| 1103 215 159 16.5 4.55 35.75 54 6.75 15 1829.86 | 707.61 38.7 9.5 6.00
5 | RSGF+2XTi|127.25 09 19.65 235 53 39.65 5.75 69 8.75 225948 | 856.44 379 9.15 7.25
6 | RSGF+2XT2 | 1144 14 18 19.75 475 42.3 6.25 6.8 1155 1677.77 | 666.89 39.75 119 6.60
7 | RSGF4+2XTs | 125.55 34 184 2488 6.15 41.25 6.3 6.65 10.75 236249 | 912.22 38.55 9.95 5.75
8 | RSGF42XTs| 1129 0.65 18.75 17.38 5 36.55 5.5 69 13.6 182661 | 7218 39.45 11.3 74
9 | RSGF43XT1| 1144 0.75 169 20.63 4.85 39.65 5.65 7.1 9.15 2102.78 | 838.7 399 109 7.75
10 | RSGFs3XT: | 114.65 1.5 17.3 18.5 64 36.65 5.65 6.5 14.4 1524.07 | 587.09 38.6 11.7 7.35
11 | RSGF+3XTz | 1149 2.8 13 1438 5.35 35.15 49 7.3 9.25 2239.81 | 908.02 40.55 11.65 | 7.45
12 | RSGF+3XTs4 | 1019 2.25 149 18.75 44 264 5.05 4.3 11.15 2243.01 | 885.18 39.45 10.05 | 6.55
13 | RSGF44XT1 | 107.65 19 149 19.63 395 31.65 6.15 38 15.75 2154.59 | 837.25 38.85 12.05 | 7.85
14 | RSGFs4XT2 [ 94.65 19 149 18.63 5.05 28.75 5.15 5.85 11.4 1784.02 | 685.48 384 12.3 7.55
15 | RSGF44XTs | 102.05 | 2.25 16 22.75 3.85 35.3 5.15 6.85 11 242592 | 91748 37.75 10.7 7.45
16 | RSGF+4XTs | 1033 1.8 13.65 21.88 4.85 33.25 5.05 6.5 10.35 206296 | 777.37 37.65 12.3 6.45
17 | RSGF45XT1 99.8 1.65 18.65 18 495 334 5.65 6.15 9.45 1895.83 | 763.26 40.3 10.7 7.25
18 | RSGF45XT. [ 10475 | 2.15 15.15 19.63 54 36 6 6.1 11.15 1768.51 | 67296 38.05 12.2 7.5
19 | RSGF45XTs [ 109.5 1.75 17.25 24.75 5.15 18 495 3.15 12.85 2578.7 | 97499 378 1135 | 6.85
20 | RSGF45XTs | 1125 1.55 17.65 17.25 4.6 31.75 4.8 6.75 9.7 2043.05 | 7498 36.7 131 7.6
Cntd.
No. of Number Boll Inte Inte: Seed Lint Ginni
- Plant Mono No. of of bolls | weight | Sympodial | Reproductive nter nter cotton yield INnINg | geed Lint
Sr. (Derived F1) N N N N boll branch N . out N o
No. | (F aline x tester} height | podia | Sympodia per (g) length at points on distance | distance yield (kg ha turn index | index
(cm) per per plant plant 50% sympodia (cm) (cm) (kgha- 1} (%) (8) (8)
plant 1)
21 RSGF16X Ty 104.05 1.75 17.75 14.63 4.85 27.15 4.65 495 10.65 162036 650.71 40.15 132 8.00
22 RSGF16X T2 1039 1.15 16.65 1688 3.75 2575 55 4.7 11.7 1458.33 5583 384 11.95 825
23 RSGF46XTs 8725 19 16.65 20.75 4.75 33.15 5 73 10.7 1966.43 71295 363 12.45 625
24 RSGF+6 X T4 119.15 1.05 17.75 19.75 52 41.15 7.65 43 10.55 1904.16 745.21 39.15 11 8.00
25 RSGF+7XT1 104.4 1.75 14.9 17.88 4.65 41.65 59 7.7 9.25 22018 844.32 384 10.25 6.35
26 RSGF+7 X T2 50.8 1.55 14.5 18.13 4.65 35.15 5.15 695 8.55 2065.27 8378 40.6 10.35 8.65
27 RSGF17XTa 110.5 1.25 16.65 26.63 5.75 40.8 58 7.05 93 278588 1059.55 38.05 10.5 635
28 RSGF47 X T4 116.4 1.25 163 2513 51 3325 53 6.7 10.35 2551.44 1007.19 395 12.7 6.85
29 RSGF48X Ty 1009 1.25 15.75 215 6.55 4125 5 7.8 895 1792.63 687.24 383 12.15 7.55
30 RSGF48XT2 128.25 14 22.65 18.5 4.15 4225 56 7.35 935 1676.38 665.57 39.75 11.25 7.40
31 RSGF+8XTa 122.4 1.9 16 24.25 4.65 29.75 4 7.55 9.15 2113.89 808.34 38.25 9.4 5.85
32 RSGF+8X T4 130.3 1.15 15.5 20.88 4.5 37.65 4.65 89 11.55 2025.69 755.85 37.35 11.35 6.75
33 RSGF4+9X'T1 117.25 2.15 17.75 215 4.2 33.3 5 7.25 8.85 2549.77 1001.62 39.3 128 8.30
34 RSGF19 X2 102.55 13 149 14 4.85 304 4.3 7.15 9.3 1595.36 603.52 379 114 6.95
35 RSGF4+9 XT3 112.65 2.05 16.65 28.75 3.6 39.15 6.65 59 10.25 2866.71 112486 39.25 122 7.90
36 RSGF4+9 X Ty 107.9 1.75 17.8 24.63 4.8 33.55 4.75 7.1 9.2 2437.05 895.1 36.75 3.85 57
37 RSGF410X Ty 1069 1.5 159 22.63 49 375 49 7.75 9.6 247731 958.18 38.7 116 7.55
38 RSGF:10X T, 98.65 1.55 14.15 16.75 5.05 35.05 49 7.3 8.6 181296 691.79 38.15 12 585
39 RSGF410X Tz 111.4 13 17.75 23 3.85 2955 455 655 a7 257036 997.83 388 11.55 7.40
40 RSGF410XTs 114.15 215 15.8 2225 5.25 35.65 49 735 93 243241 901.38 371 94 6.80
Mean 110.69 1.65 16.61 20.30 4.87 34.88 5.32 6.59 10.54 2068.04 | 79748 38.58 1130 | 7.11
Min 87.25 0.65 12.60 14 36 18.00 4.00 3.15 8.55 1432.86 542.82 36.30 9.15 5.70
Max 132.40 3.40 22.65 28.75 6.55 42.80 7.65 8.90 15.75 2866.71 | 1124.86 40.60 13.20 | 8.65
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