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ABSTRACT

Interests were given to the gewelic sbounds of penes for improved mechanically
harvested cottons in the American-breed genotypes. However, their combining ability
with Egyptian cottons with this regerd is nnknown. With the exploiting of the withoat-
reciprocal diallel mafing design among five diverse colion Gnes, variance estimates and
effects of combining ability were colcuiaied for growtk, cerliness snd yield cotton
characters based on data collected fromm F; and F, cotion cross populstions. The nature
of inheritance for these variables was targeted too. Field experimeniation; parents and
generations were grown at Cairo University experimentul furm in 2004 and 2006. The
results showed that, that the nature of gpene action was predominantly non-additive for
earliness index, number of bolls per plat and knt cotion yield. The additive gene action
was observed for the rest of character. General combining ability effects (GCA) for the
Jive parents varied significantly for growth, earliness and yield, in addition to between
generations. The genotype G35 from Egypéian cetegory was the best overall general
combiner; if showed positive GCA effects for the majority of the stndied traits. Besides, it
was combined well with the selecied U.S. culivars chosen for this study ie., P6, Tamcot
and wild strain. Thus, it would be & pood sewrce of parenial permmplasm for improving
traits like node number of first fruiting branch, wuwmber of fruiting branches and
earliness index. The Tamcot SP and wild accessions were good geneval combiner for the
majority of growth and yield components expecially boll weight. Seed cotion yield and lint
cotton yield tended to increase when these porents wes ased Tamcot SP and wild
accession can be also used as domeor parents te provide skort PH, DFF and DFB genes.
The study tends to recommend the varicies GBS, PS, Tamcot and their dependent filial

generation to start selection progyes towards an Egyptian plant types that can be picked
by machine.

Key words: Egyptian cottons- Americen cotiens- Disllel mating- Combining ability-
Genetic parameters- Machine harvessed cotton.

INTRODUCTION

Germplasm manipulation and planting position of current Egyptian
cotton cuitivars in crop rotation became very sensitive that must affect the
quality and total production in domestic and world markets. Egyptian cotton
can be described as tall, luxuriant plamt, which, despite its great quality, is
not breed to fit modern mechanization levels. Works introduced to evaluate
the breeding potential of Egyptian cottons to be integral with mechanical
harvesting are rare. The reasons for that were due to the existence of
affordable labors and awareness of the effect of these conditions on our
quality prized cottons. Besides, the expected extra cost of introducing and



implementing this technology. With the lack of published reports on this
context, Abdalla er al (2005) initiated a preliminary study to evaluate the
possibility of growing Egyptian coitons under fully mechanized system,
with emphasizing the mechanical picking, in addition to find out the basic
requirements for machine-harvested cotion under Egyptian conditions and
its effect on the lint yield, quality and test the additional machinery levels
necessary for serving the cotfon production under these conditions. They
reached a conclusion that long way needs to be passed through before seeing
an Egyptian genotype can be economically harvested by machine.

‘Inducing useful genetic diversity among cotton genotypes facilitates
the creation of scgregating populations for selecting plants with desired
gene combinations. Diallel and other mating designs are rules for arranging
controlled crossing, these rules were initially derived to allow the estimation
of genetic parameters and create the next generation. The theory of diallel
analysis showed that the term diallel refers to any one of several procedures
by which genetic variances are partitioned from diallel crosses (Hyman
1954 and Griffing 1956). Diallel analysis have been recommended by many
researchers for further evaluation of genotypes resulted from a large number
of lines screencd based on North Carolina approach with a wide genetic
base tester (Chahal er al 1978). Moreover, evaluation of breeding capacity
in means of mean performance and mode of gene introgression of the within
cotton germplasm repositories is warranted to identify populations with
vigor potential than those currently adopted (Gutie ‘trez ef al. 2002). Despite
drawbacks related to interspecific cotton hybridization, it seems that the
hybrids between the two tetraploid cottons species tend to combine the high
yielding ability of G. hirsutum and the acceptable level fiber quality of G.
barbadense (Abdalla 2006). Given the “upland” (Wells and Meredith
Jr.1986) and “Pima™ (Abdalla er al/ 1999) germplasm ability to generate
broad-base and mechanically harvested genotypes, it may be possible to
select variants aiding in fulfilling the study breeding objectives. It is inferred
from the review article presented by Percival and Kohel (1991) that the
cotton yield improvement attained reflects an increased emphasis on inter-
mating between diverse cotton germplasm especially between the improved
variants of the iwo tetraploid species of barbadense and hirsutum.

Therefore, with the aim of developing a practical base to start
selection program for cotton ccotypes fitted to machine harvesting, the
current study is utilizing cotton crosses of F; and F, of inter and
intraspecific populations resulted from a half diallel matings involving five
parents ({two Egyptian genotypes, one Egyptian-American genotype, and
two upland genotype) to identify hybrid progenies with superior potential
for growth, vield and earliness of cotton senctypes through ciiciting
information on combining ability and gene action.
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MATERIAL AND METHODS

Breeding scheme and crop monitoring

Five cotton genotypes from diverse breeding background were
selected as parents and crossed in a half-diallel mating design in 2004. The
breeding materials history, genetic fixation, and crosses generation
described in details by Abdalla 2007. The experiments were conducted at
Cairo University Agriculture Experiment Station. in 2004 a set of three G.
barbadense genotypes viz., G89, G85, Pima S6 and two G. hirsutum
genotypes/lines viz., Tamcot SP and Wild were used afier three years selfing
and crossed in a diallel mating design set of 5X5 (without reciprocal) to
develop ten F; crosses. The genotypes were symbolized G for Giza, P6 for
Pima 86, Tamcot and Wild. In 2005 season, parcats were recrossed from the
same seed stock to obtain more hybrid seeds and F, were artificially selfed
to obtain F; seeds. On March 29, 2006 seifed seed of parents and their fitial
generations were planted in RCBD trial with four replications. The lay out
included two adjoins field trials; first one contained parents and F, and the
second one contained parents and F,. The ridges were 5m long and 0.60m
apart. Sowing was done in hills spaced 0.25m apart. Soon after complete
emergence, seedlings were thinned to onc plant per hill. Plants of each
parents and hybrids were grown in one ridge. With the exception of using
recommended growth regulators for enhancing yield and uniform growing
as normally settle on machine-harvested cottons, standard crop management
practices were followed including pest control.
Data collecting and statistical breakdown

After seedling became well established, Five representative plants
were tagged from each plot to provide the following data: growth and
earliness variables were plant height (PH/cm), number of fruiting branches
(NFB), node number of first fruiting branch (NFFB), date of first flower
(DFF/day)-number of days from planting to appearance of first flower, date
of first open boll (DFB/day)-number of days from planting to opening of
the first boll and boll maturation period (BP/day)-the time from anthesis of
the flower until the resulting boll was sufficiently open to see the lint.
Additional five guarded plants from each plot were hand harvested at three
frequent intervals until all bolls had been harvested. Their mean values were
used for statistical analysis for the following characters: number of
harvested bolls per plant (NB/p), boll weight (BW) gm- average weight in
grams of fifty-sound, opened, random, bolls, lint percentage (L %)-the
amount of lint in seed cotton sample, expressed as percentage, seed
index(SI} gm-Estimated as 100 seed weight in gm, seed cotton -yield
(SCY/p) gm-mean weight of sampled plants and earliness index(EI}-ratio of
weight of seed cotton harvested at the first picking tv total weight of seed
cotton harvested, expressed as a percentage.
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Analysis of variation for growth, carliness and yield variables was
done using the F, and F; crosses population derived from hybridization
between aforementioned inbred lines following the crossreference of
Griffing (1956). The statistical anatyses were based on plot means from the
data collected on individual planis. For justifying the significance among
breeding materials data were, first, subjected to regular analysis of variance
using RCBD with four replications of each trail, based on plot means of the
data following Stecel and Torrie (1980). Providing the existence of the
Griffing’s biometrical model to test the null hypothesis of o?,=0 and ¢*=0,
the combining ability analysis was carried out using Method 1I of Griffing
(1956) i.e. including parents, their crosses and confined with the random
effect model. Genetic components of variation were also obtained using the
procedures described by Sharma (1998).

RESULTS
Combing ability (GCA, SCA) aad G/S analysis of variation
The analysis of variance for general combining ability (GCA) and

specific combining ability (SCA) for growth variables i.c. PH, NFB and
NFFB and earliness variable i.e. DFF, DFB, BP and EI at the two

populations are presented in Table (1).
Table 1. Mean squares of GCA and SCA for growth, earfiness and yicld variables of
cotton hybrids
Semrces®
GCA SCA | GCASCA]  MS, GCA SCA | GCA/SCA] MS,
o 408 ] o 408 [ 42.00
| F F
[Variables® Growth varishics
pu 51690 (21009 | 2.4 3337 | 41489 | 23618 L5 5441
NFB 1505 | B8 111 347 158 | o 126 285
NFFB 136 [T 17 .52 057 (Y7 X 0.16
Earfincs vaviablcs
DFF 721 | 388 1.9 125 9% 185 4.73 ]
DFB Bnsr | 109 191 2.11 .40 | 1w 354 (X
BP 444 L& 17 1.67 215 1.25 1.2 935
El «35 | 399 13 2083 3.58 165 046 550
Yiehd varinbles

INB/P 12" |[was" | ee7 7.68 nis |wn”] .S 965
BW 181 | 57 177 wn 056 ¥ 165 0.15
=] 525 | 488" 113 143 FE_ ) 193 2 0.7s

% a0 | 14 54 515 nn | 11w 3 1015
% 8409 |35100 | 195 17412 | 34657 [405447 ] o8s 11647
LCY 19923 [1%3Z | o9 363 | 16743 [175.08° | 0% 4234

@ Plant height (PH cm), Nowmler of fiviling branches (NFE ), the node sumber of first fruiting Eraach
(NFFD),Daitc of first Rowey (DFF day), Date of first spew bell (DFE day), hell pevind (BP duy), carfinces
index (ET), mmmber of harvesied inllls pov plawt (Mp), ool cotion yithi g plast {SCY/p) and Bt cotton
yiekd per plamt (LCY/p). ©degrees of frecdom (&), gracral combining shility (GCA), specific combining
“y(ﬂ:”ﬂﬁm-_—th_ﬁnym&' © © Siguificant at .85 and 0.8}
levels of probability.
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The GCA variances were highly significant for PH and NFB at the two
populations. The NFFB variances were highly significant with the F; and
significant with the F,. The GCA variances were highly significant for DFF
and DFB at the two populations. The BP variances just passed the 0.05 level of
significance at the two generations. El variances were significant only with the
F; generation. The SCA variances due to NFB were highly significant at the
two generations. PH variance was significant at the F; and exceeds the 0.01
level of significance at the F;. NFFB variances were in no generation
significant. The SCA variances at F; population were highly significant with
DFF, DFB and EL The SCA variances at F, were highly significant with EI,
whereas were significant with DFF and DFB. The variances due to SCA
associated with BP in no generation reached 5 % level of significance. The
breakdown of the combinability mean squares into variances due to GCA and
SCA for yield and major contributing variables are in Table (1).

The results with F, pointed out that the variances due to GCA were
highly significant for BW, L%, SCY and LCY, whereas EI and NB/p were
significant. The F; results were highly significant with BW, L% and LCY,
whereas SI and SCY were significant, NB/p were insignificant. The relative
magnitude of variances due to GCA for all characters at the two populations
was more than that due to SCA except for SCY at the F population and EI,
NB/p and LCY at the two populations (Table 1). The GCA/SCA ratio indicated
that the nature of gene action was predominantly non-additive for EI, NB/p and
LCY. The additive gene action, however, was observed for the rest of character.
Significant SCA for yield and the break up the SS into variances due to
GCA and SCA effects (Table 3) revealed that the variance due to GCA
effects was more than SCA effects at the two populations for BW, L%, SI
and SCY(F; only). The opposite direction was observed for EI, NB/p and
LCY/p. It could be concluded that the nature of gene action was mainly
additive for BW and L%, non-additive for NB/p and SCY/p and both
additive and dominance for seed index. The over ail findings revealed that
both additive and non additive penetic effects were important in the expression
of these characters. These findings are more or less in conformity with earlier
reports as that obtained by Marani (1964).

GCA effects

Estimates of GCA effects are presented in Table (2). Results indicated
that the three growth traits i.e. PH, NFFB and NFB showed positive effects
with the three barbadense genotypes at the two populations except for NFFB
with P6 at F; generation. The hirsutum genotypes significantly showed the
exact opposite direction with the three characters. The genotypes G89 and G85
were significantly positive combiners for PH at the two populations, whereas
the two hirsutum genotypes were negatively significant for this character at the
iwo generations, Positive significans GCA recorded by the genotype G85 at F»
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Table 2. GCA effects estimates for growth, earliness and yield variables based on F,

and F; cotton crosses variations.
I Fl F;
Parcot |G39 | P6 [ G35 [Wild [Tamcet [Paremt |G39 | P6 [ G8S |Wild Famcot
Growth Variable ® Growth variables®

PH [2.98* [1.02 |2.65 |-43¢ | 129 PH  BI98 [3.14 [3.79" [-6.4% |-3.87

NFFE [0.08 [-026 |0.06 [061 |-825 |NFFB [0.11 | 0.04 [6.15° [-0.18 |-0.08
NFB [034 [3.13° (165 [-182" [ 939 [ NFB {0.36 [1.87 [1i1” | -02 [-1.03

Earliness variables Earfiness varisbles

DFF_[001_[-031 [-0.84 |05 |-841 | DFF (004 |-0.90 [0.03 [-047 [-046

:

DFB _|001 [-0.24 |0.12 |-8.50 DFB_{0.13 |-027 [-0.12 |-0.34" [-0.39

BP 016 {0.13 (0.12 |83 |-841 BPF_ {105 | 01 |1.12 |-0.22 | .15

El ]-2.51 |o.65 [-0.86 [284 El -28 (033 [0.59" [193" [oST

Yield variables Yield variables

NB/F |1.05 |130 |[-088 |-181 NB/P (089 [134 |-0.94 [-094 | 026

BW 008 [-0.11 [o.54 [034 BW [0.12 { 0.4 [0a5 ]o.60" |0.19

SI {031 1-0.26 [0.76 Sk 0.1 [-0.09 |-0.43 [2.62" |0.81

L% |094° (2235 o2 |[es3 L% 1099 J204" [1.027 | 102 |-0.06

SCY 234 1304 (438 SCY {-L.7 |-1.37 |1.97 |195 [ 1.44

%
SSERKS 8

LCY 213 {003 [1.09 [1.83 LCY {194 (231 (034 [ 166 [ 056

® Plast height (PH cm), Number of fruiting branches (NFB ), the sode sumber of first fruitiug Brauch
(NFFB),Dute of first flewer (DFF day), Dete of ficst spen bell (DFB day), boll period (BP day), earfiness
index (EI), sumber of karvesied bolls per piant (NIVp), 3ood cetton yicki per plant (SCY/p) and lint cotion
yield per plant (LCY/p). * Significant 3t 895 icvel of probability.
with respect to NFFB, whereas the penotypes P6, Wild and Tamcot were
negatively greater than their relevant standard error level (Tables 2 and 4).
TheNFB showed positive and significant GCA with P6 and G85 at the two
populations, but was negative and significant with wild hirsutum at F) and
Tamcot at F,. Estimation of GCA earliness variables are presented in Table (2).
The DFF and DFB exhibited significant negative effects at the two
populations for the hirsutum genotypes Tamcot and Wild indicating that these
varieties are good combiners for earliness in this respect. On the other hand, the
barbadense genotypes G85 and G89 proved to be very low combiners, whereas
P6 provided significant negative effects with DFF at the F, only. Negative but
significant GCA recorded only by Tamcot at the F, with respect to BP. With
respect to earliness index, the GCA effects were negative and significant i.e.
towards lateness for Giza 89 and G385 in the F; and G89 at the F,. P6 showed
positive effects but only significant with the F, populations. The both hirsutum
parents were significantly positive towards earliness. The values of GCA
effects of the hirsutian genotypes for growth characters showed a tendency
either positive or negative towards earliness. Therefore, the crosses invelved
those parents should have a pood chance for introducing improved descendants
having a short duration to the first boll.
Estimates of GCA effects at the two populations for yield and its major
components are presented in Table (2). The genotypes Tamcot and Wild
hirsutum exhibited significantly positive GCA for boll weight and seed index at
both populations and significantly negative effects for lint percentage at the F,
populations. Genotype P6 was significant combiner for NB/p and L% at the
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two populations. Positive GCA estimates closer to the threshold of their
standard error are recorded in the F, for G85, Tamcot and P6. The GCA for
SCY was in no genotype significant at the F;, The GCA associated with LCY
exhibited significantly positive effects with the barbadense genotypes G89 at
Fi and P6 at the F; generation. Estimates of effects due to GCA and SCA
indicated that parental genotypes with higher mean performance had greater
GCA. However, cross combinations between best treat yielder were not
necessarily high yielder. On the overall basis, the F; results tends to show the
distinctness of the genotypes G85, P6 and Tamcot as they showed significant
desirable GCA for more than half of growth, earliness and yield traits. Such
genotypes could be involved in a crossing program to improve growth traits for
mechanical harvest. It could be concluded that the introduced genotype Tamcot
from hirsuturi-and P6 from barbadense wese cousidered as good combiners
when breeding is aimed at earliness and yield characteristics. Abo El Zahab
(1973) reported significant-GCA for earliness in- a diallel cross between
Egyptian cottons which partially was in accordance with the results obtained
herein. The yield variables results were more or less in harmony with those
obtained by Abo-El-Zahab and Metwaly (1979).

SCA effects

Estimates of SCA effects of the performance of the exploited
populations for growth, earliness and yield variables are calculated and
provided by Table (3). Results revealed that at the F, population the crosses
P6XTamcot and G85XTamcot (both representing low faflest X high lowest
GCA) were significantly shorter than the others, while the crosses P6XTamcot
and G89XTamcot behaved the same with the F> population. With regard to
number of fruiting branches, the crosses P6XG85, G85XTamcot, P6Xwild
exhibited significant positive specific combining ability at the first generation,
while the crosses P6Xwild and G85XTamcot were significant at F2; these two
crosses represent high X low significant positive GCA. The effects of SCA for
the node number of first branch NFFB were negatively significant only with the
crosses P6XG85 at the Fy and P6XTamcot at the F; population.

With NFFB, the crosses like G85XTamcot and P6XG85 at F, were
short and closer to the relevant slandered error level. Godoy and Palomo (1999)
considered NFFB as a good indicator for earliness, since it can be easily
identified and independent of complications arising from shedding of fruit
forms. Estimates of SCA effects invalving Fy and F; populations for earliness
parameters are presented in Table (3). The intraspecific cross G89XG85 and
P6XG85 and the intraspecific cross G85XTamecot exhibited significant negative
SCA effects for DFF at F, generation. Although negative SCA associated with
most crosses at F, unexpectedly, none of the crosses passes the significance
levels presented in Table {4) with the F; population. Regarding DFB, the scene
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Table 3. SCA cffects for growth, carfiness and yicld variables of cotten hyhrids

T o e T T TG

PH |88 [ | 3.1 12 feass |2 (624 | 1e | 381 | aid
NFB_|86% | 106 | 356 | 843 |Lid [2e1 |28 | a3 1w | 2ex
NFFE Ja1s (e | a2 e Lim |.424 a3 | -aa s
DFB _[045 |-206 | -415 [ae [aed (i (o |53 | a3 am

BF 653 [0 | am | oas5 [-ams [18s a3 | &1 an Fv

El [e83 (a0 | aid V-ams [0 [are J00s [ s | 208 | 120
NBF J145 [-115 | 125 [-ae [0 (10 (200 | m 214 a8

BW (o2 [-am [ a3 T-a14 [a81 (835 (600 | &l 426 415

S1 (o7 | o 156 [ars [am [ e ass JAars [T)

L% |03 e {am Tad Jiss {em (e ] -138 | emi L8
SCY |6» | &2 ax (s japy Ja® (575 | 283 617 503
LCY (14 | 268 125 2% (a4 j15¢ |18 |-ie3 | 258 | -L.I3

. ]
Traits ® E X,

PH_ |33 |[sm [ 22e 4w |-1® Tam_|s -1.e1_| a8 (T3
NFB _|056 |osd | 489 |-813 lesr 1117 {60 | &S | &81 [T
NFFB [920 | o8¢ | 827 [ee¢ (@19 [ads [-ind | o1 | 037 [T
DFF 811 (69 | ad |45 o (814 |43 | o5 | 066 | 080
DFE _[836 |09 -1 JTeun {ase i fasz | a3 445 [¥1]

BF (e | e37 (V7] 216 a4 ez {es (a3 | 02 AL

El_[-1e Jem1 | a3 ez Jam [es3 [isd {227 | 1S5 [XF]
NP (150 |84 [ is3 1-tee tasw (et {180 | &2 149 LB

Bw |a1d | e17 183 oy j-ast [-re2 164 ] aes .19 [T

st |eo? (a2 [as7 1347 1a5i |asc [esC | aes | 032 (YT

L% | (277 [ -1ee [287 |ae7 |13 [d [ -154 259 | -1q
sCy [300 |s (e Vamx (120 {211 [ame | -1e: 425 £.7S
LCY J18 [a2x | o4 o5 [067 |28 |73 [ 185 [ ess | o
® Pant béght (PH cm), Namber of fraiting branches (NFB ), the sode suasher of frst fruiting Brapch
{(NFFE).Deic of frst flewer (BEF day), Date of first spen boll (DFE duy), ball perind (RP day), eacliness insdex

{EI), sumber of harvesind bolls per plust (N}, st cotion Yikd pixr plinat {SCYip) 2mdd Sant cottom yield per
plant (LCY/p). * Siguilicant st .95 Irvel of probabilicy

changed little where the crosses G39XWild and GB89XGE5 were negatively
significant at the F> population. Crasses P6XG85 and G85XTamcot at F; and

crosses P6XTamcot and G85XTamcot at ¥, were significantly earlier in SCA
than the others with the yield related earliness trait EL Genotypes P6 and
Tamcot were higher and significant peneral combinex with El too. The effects
of SCA involving the two populations” performance for yield and its attributing
variables are given in Table (3). The cmsses G89XWild, P6XTamcot, and
G85XTamcot showed significant positive SCA with SI at F, population. The
results associated with NP/p, BW, L%, LCY, and SCY in no case at F,
indicated significant SCA. Little changes recorded at the F; the cross P6XGS5
G89XWild and P6XTamcot with BW, G89Xwild, P6XWild and P6XTamcot
with SI, G89XG85 and G85XTamcot with L% were significantly positive. The
characters SCY and LCY in no cross were significant at the F; population, In
general, the effect of the gencration on the SCA effects revealed some slight
significant variation based on the character studied and designated cross.
Regarding the effect of generation on the SCA for earliness traits in the
studied crosses, the resuits indicated that the effect of SCA towards
earliness were more pronounced at the F> population in some crosses such
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Table 4. Variances partitioning estimates, genetic paramcters and Standard errors of
F; and F; in respect to growth, earl-gtald yicld variables in cotion

Fy
Variances pﬂﬂitﬁllﬁ ] Standard errors®
Trait® o o, 7, 1';__{__& Sy S¢Sy |SySe |
DFF 048 [ 263 | 125 -in.ss 263 (a3 o fese [077 | 104 1146
OFB 092 (498 |lzit |18 |49 [e® [1727 [o78 l100 1134 |19
BP 0.41 . .67 | BEE {=ewr | ey ] 06 16089 |1.20 {169
NFFB [0tz | .0.02 | v.52 025 [A82 (a4 {4y 0.58 9.67 054
——r—_[017 | 559 | 250 [0835 |58 [es3 |13 |ess | 1.0 fide | 207
NFB 0.21_[10.13 | 347 [043 [10.13 |6&3 [143 |10 178 | L2 244
PH 4382 117672 |3337 (37,83 172 J19s |sed 309 |39% |s35 | 756
BN/P -143 2247 | 768 |-287 |0247 e 242 |148 [191 {157 (363
BW 006 (035 (022 o013 |e35 e Jedy Jozs te32 |ess |6
L% 478 (231 |515 |956 |231 |77 {198 [121 157 [298 |297
Si 009 [ 317 [148 |o017 :ug_{ adl 118 |oss Jomd |113 |19
SCY 47.58 117688 |174.12 |95.17 [Y7638 {446 {IL52 | 7.05 | 901 t1222 (1128
LCY 016 |154.69 (3563 {031 [15ae® |zm2 §571 [3.19 T412 Jss3 T2
Fy
Variances partiti | Stasdard ervors
Trait*® OJ P &, ¥ ' . ll'lA Py » F S‘ ek s' Srs_' Sy‘Sn
DFF 1093 | 116 |089 |2.19 [116 |e3z |em [os0 |oss |os7 | 124
DFR 0864 | 1.45 (093 [1729 [145 [033 [ e84 o052 | 067 | 08y | L26
BP 0,029 | 0.4 | 0.85 10257 |84 (831 |68t | 049 | 064 [ 085 | L21
NFFB__ 0056 | 002 | 0.16 |0.111 {682 |84 {835 {021 | 028 | @37 | 052
El 059 | 558 |207 {-1.19 | 558 |e4% [ 126 | 077 |09 | 133 | 138
NFB 6226 | 395 | 205 |0451 }395 (@48 {125 | 077 | 099 | 133 | 1.87
PH 2542 | 1408 195413 (5083 |1488 | 338 | 853 | 522 | 674 | 904 | 1279
BN/P 337 (2908 | 9.65 |-A7T4 {2998 | 185 § 271 | 166 | 214 | 288 | 407
BW 0031 | 019 |05 (0063 |[&19 |&13 [e34 | oz | 027 | 036 | 051
L% 3.708_|2.613 1045 |7.418 |2613 | 188 {278 | 1.70 | 220 | 295 | 417
Sl 0181 [ 0.28 (075 (0363 |[828 [829 [87¢ 046 [ 060 | 080 | 113
sCY 841 {295 (11047 |-168 1295 |3s55 {937 |56 [725 [ 973 [1376
LCY 2108 (1322 (4234 {2 1322 J 221 |57 | 350 | as2 | o6 | 357

® Plant height (PH cm), Number of fruiting brancives (NFB ), the wode mumber of first fruiting Brasch (NFFR),Date of
first flower (DFF day), Date of first open boll (DFE day), belk pevigd (B duy), carfiness imdes (EN), number of harvested
bolls per plant (NB/p), seed cottan yiekd per plint (SCYip) nad u-- yieMl per plant (LCYlp). O« ols, ale, 024,
and o'y are estimated varisnces due 1o GCA, SCA,, siditive variisce, and demtinance. SE
(Gi) = standard ervor for any GCA effect. SE (Gi- GJ) = sandand mﬂﬂm between zny twe GCA effect. *, * *
Significant at 0.05 and 0.01 levels of probability.

as GB89X P6, G85 X P6 and GB85X Tamcot. The interspecific cross
P6XTamcot proved to passes significant positive SCA for NB/P at the F,
and seed index at the two generations. High combiners for earliness showed
negative SCA effects towards lateness. The results recorded are in
accordance with the findings of Baker and Verhalen (1975) who observed
relatively high levels of SCA effects for earliness in certain crosses.
The results of relevant standard errors and partitioning the genetic variance into
its two components additive and dominance variances for all chalacters and
generations are presented in Table (4).

The data could be concluded to that the most of the phenotyplc
variaiices of all the studied characters were due to the genetic variance with the
exception of the NFFB at the F; population, indicating that there was a
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capability for improving these characters Uy selection in the early generations.
NFFB and NFB are essential to develop varieties studied for mechanical
management especially with picking. If we consider the negative estimates of
variance as zero, the goiaincd results indicated that these traits showed a
relatively high additive variance and various doriinance levels at the two

g

populations indicating the selection for these characters may be eificien! 1N
these early generations. Results in table (4) indicated that the characters BP and
NFFB exhibited high additive variance at F; population, whereas the characters
DFF, DFB and NFFB exhibited high additive with the F; population. The
dominance variances were larger for the other earliness and growth characters.
Moreover, the partitioning of genetic variance gave negative estimates of
additive variance for earliness index at the tow generations that may considered
as zero. In this respect Abo- El-Zahab and Metwaly (1979) found both additive
and non additive effects influenced sympodia per plant. The results of break
down the genetic variation of yield characters presented in Table (4) revealed
that most of the phenotypic variances of all the yield characters were due to the
genetic variances. Moreover, the most of the genetic variances was due to
additive part of gene effects for the L% at the two generations, indicating the
possibility for practicing selection targeted to improve these characters at early
segregates. SI exhibited high additive variances comparable with the
dominance variance at F, generation; this trend was reduced at the F»
population. The splitting of the genetic variances gave negative estimates of
NB/p, LCY/p and SCY/p (F: only), that may consider as zero. The traits like
NB/p, BW, SCY/p and SCY/p proved to have relatively small additive
variances than dominance; the well designed hybridization programmes could
be exploited to improve these characters. Similar results were obtained by Abo
El-Zahab and Metwaly (1979), Singh and Singh (1981).

DISCUSSION AND IMPLICATION

The present paper gives estimates of combining ability effects for
cotton growth, earliness and yield variables. The estimates of additive and
dominance variances arc valuable guides for choosing the most appropriate
breeding procedures for improving certain population (Mather, 1971). The
review of literatures tends to imply that the estimations of additive effects
provide information relevant to early generation selection in the
development of pure lines, while the magnitudes of dominance effects are
important in the development of hybrids. Variance component analysis
reported herein indicated that the studied traits exhibited significant additive
and non-additive variation in their expression since both GCA and SCA
were significant. Moreover, GCA effect for the five parents varied
significantly for growth, earliness and yield, in addition to between
generations. The genotype G85 from Egyptian category was the best overall
general combiner; it showed positive GCA effects for the majority of the
studied traits. Besides, it combined well with the selected U.S. cultivars

822



chosen for this study i.e.,, P6, Tamcot and Wild strain. Thus, it would be a
good source of parental germplasm for improving traits like NFFB, NFB,
and EI. Equally likely was the genotype P6 that passes G85 with DFB and
plant height. But none of them interacted significantly with other earliness
growth-based traits. The Tamcot and Wild accession were good general
combiners for the majority of growth and yield components especially boll
weight. SCY and LCY tended to increase when these parents were used.
Tamcot SP and wild accession can be used as donor parents to provide short
PH, DFF and DFB genes and then backcrossing such earliness carriers into
a high yielding barbadense cultivar like G85. Although G89 has a distinct
fiber quality (Abdalla 2006) it did not exhibit GCA effects as great as the
other barbadense lines. Egyptian cotton breeders could benefit from using
P6 and Tamcot to improve specific characters like growth and earliness PH,
DFF, BW variables and thus for transferring genes assisting in
reconstructing an Egyptian genotype can be mechanically harvested.
Selection based on progeny perforrnance may prove useful in cases where
additive gene action is predominant compared to non-additive gene action.
In case of the presence of both additive and non-additive components are
operative, as it seems to happen currently, the study see the appropriate
breeding approach would be to isolate the non-additive genes and
simultaneously maintaining the degree of heterogeneity for exploiting the
additive component.

However, the non-additive gene action that looks controiling the
inheritance of some studied traits can be operationally exploited by heterosis
breeding. Although succeeded in China and India, heterosis not possible at
least at present in Egypt (Abdalla 2007). Thus, breeding methods like
recurrent selection and diallel selective mating (Jensen, 1970) may serve
well. The number of cases of SCA effects of a line in any particular cross
can be defined as the magnitude of the deviation exhibited by that line in the
cross from the performance expected of it on the bases of its GCA effects. A
significant departure from zero in any one cross would indicate high or low
SCA according to the sign whether plus or minus. High SCA effects
traditionally mean that there are non additive genetic effects in action. The
performance of the hybrids seems to be more realistic for selecting the best
cross combination as compared to SCA effects (Table 5). The SCA, being
an estimate, is based on certain assumptions; the performance itself and the
actual realized mean, Simmonds, 1979. Based on the study resuits, the
comparison of cross combinations based on the two criteria did not indicate
reliable correspondénce between the two criteria. Consequently, the
selection of cotton crosses based on heterotic response may not prove
effectively. To exploit such cross in cotton breeding where the pure line
breeding is more pronounced thar hybrids, it has to show high SCA involve
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Table5. Assessment of combinability information on the top three hybrids in relation
to the per se genotypes® performance

& Fiant height (PH cm),

b

Fy ¥
a
Char- Geuotype Perfor SCA GCA Statws Char- Genot Pexfor- SCA GCA Status®
acter acter
P ) 5] | 1 [ 1
rH GBSXWild [71.88 | 140 (285L° {4300 | P |P6XTamest |7006 |-8a9° | 3aa. Py
G3XPs 79.12 |03 |LeeL” { razH PeXWid [wnss | om | 3a4L  jeasa”
P6XTamcot |30.50 |24 (1021 | 128m GEOXWid |[sess [-220 |3seL” [sewm”
NFB G39XGE5 |1433 | 106 [034H [1465H° |[NFB | GOOXGES 1377 | e |esal [rawL
P6XTamcpt {1433 1-2.08 [310H° | 0.3 Gesxwid {138 |-ase [1um [ezm
GESXWild (1394 {-03 |14sH | 12 IGaSXTament |12.09 |021" |1UK" [lAGL"
NFFB |G35XTamcot | 420 |-841 {006l |-025H" |NFFB | PeXGes 434 |aay |amML s’
GESXWild | 404 |-031 |006L |-061H PEXWd an |ess |as }um‘
GB9KTamcot | 4.09 |-042 [0.080 [.028H° GesXwid ' ae |.am |easu qur
DFF PEXWild  ]62.10 | -047 [0L [0.53H' JDFF | GS5XWEM |23 |-ase | emL lu.ml
G85Xwild [6520 | 050 |00l [-as3B GasXTament |6522 [067 | nmL |osaw
G89XTamcot |65.87 |-064 |00IL |-o41H’ PEXWild {6784 |84 [-00el” jaem’
DFB PSXWikd  [11043 | 04 024 |asei’ |DFR | GESXWid l1i9221 | e23 |-Gl (834’
P6XTamcot [11157 | 0.08 |-024L |-a48m’ IGSSKTamert |10800 |05 |-0an k.mr
G85SXwild  [112.00 | -033 |oa2L |-oseW PEXWiMd 11298 | 1807 |-s27L [a.un
Br PEXGES (4165 (006 JO.UH |o12H | BP amest |78 (082 | 120 |eiSL ]
GSIXGSS  |4247 [ 002 (4164 [ a.12H o8 {81 [iesH |easi
P6XTamcet | 4437 | -833 |0.130 | 8300 PSXTamcet | 414 |-8.45 | G18H 151
El GESXWikd {8920 [0 |48l 2048 | EI | GeSXWEd [ [-827 (e
GE3KTamcet 17738 | 208 |00E [omu amcet [77.38 [155° Jase”
GS9XTamest 17608 |-006 j065. [o:2 I [e1s |2mel
NBP GEIXPe 430 | 145 [185H [130W |NBAP amct [71.64 |06z [-08M |06l
GeyXWild  {Z3.01 | 125 (1858 e | G XTameet [11.50 [-1.00 (ool [ooe.
P6XCES 2300 |03 [1eW [aesy | COHXGEs (2147 (414 [esm
PWix | GesxWild | 359|004 Jeid” [o34m [Nwi [ GOSXWiad | 364 |09 [&iSL
PEXWikd 350 | 825 |00l [adeH PéXTamest | 357 166 [-0080
GEYXTamcot | 341|014 [ 008l [o26H GOOXWEd 1354 |1 | &L |
L% GEIXGES (49 [82e * Toan2L [L% PeXGCES 4067 (097 [20e0 pmm
G#OXPs_ [39.77 | 013 |essll [ 23SH" GOXNPS__ 4818 | 143 | 099H
PEXGES 3077 | 105 [2230° | em2H GOOXGSS |»wad |z | e pmw
SI |G85XTamcet [12.18 |75 Jorsl” |1osm” | 81 |[pexTament [1068 [ase [0l Jomw’
Geoxwid 1138 [1s¢" [anL [1oam” GCo9XTamest (1140 [ 347 [0uw pmiw
PEXWild | 1145 | e39 |-a26L |1 PEXWild 1115 | ees |eaL paowr
SCY [ P6XTumcot [7590 |5.75 |dmel [ 249 [SCY |GOSXTamewt (7765 [425 [eon [1eam |
|G85XTamcet |71.46 | 6.17 |e388 | 2490 PiXTament 7284 [ @88 |-137 [14em
PEXGES 6533 | 419 |38l |48 H CoXwid [eam: o -1t [19%8
LCY [ P6XTamcet (2681 [-183 AL [ a9l |LCY [PsXTamcet |35.08 | 1.3 [232H° |eseH
GEOXGAS [1588 | 268 j2% [ smvcet [23.06 (058 | 0L jesSH
GESXWild_ [25.18 [-1.463 (109l | 1831 GCOXWiMd 1267 [a46 | 104L (1668

chues (NFB ), the aode sumber of first fraiting

Branch (NFFB),Dute of first flower (DFF day), Date of first open boll (DFR day), boll peried
(BP day), earlimess index (ER), wusaber of harvesied bolis per plant (NBJp), sced cotton yield per
plant (SCY/p) and lint cotten yield per plant (LCY/p). 0 H sud L: indicate “high® snd ‘w’
GCA effect.
both the parents which are also good general combiners. Since this was not
common in the current study, the theory of high X low method proposed by
Langham {1961) can b discussed as follow: consider the significant GCA

for a particular character in the desire direction (for example negative with
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plant height) as high (H) and non-significant or significant in the other
direction as low (L), the crosses recorded high mean performance (carry out
in the top three out of the ten crosses) associated with their SCA and GCA

status of each of the two contributed parents could be identified for
each character of the three studied categories (Table 5). It can be concluded
from the table that crosses P6XG85, P6XG85, P6XTamcot appeared to be
promising; it performed well with respect to growth, earliness and yield
especially at the F, population. The investigator can also select crosses for
improving either a set of character or an individual one. Finally, taking into
consideration that the genotype fitted to mechanical harvesting should be
shorter than Egyptian genotypes and low in NFFB that is reflected in
compacted flowering zone. In addition, it shoukd be practically earlier with
DFF, DFB, and high yielding capacity. The study tends to recommend the
varieties G85, P6, Tamcot and their dependent filial generation to start
selection program towards an Egyptian plant type can be picked by
machine.
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