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Abstract 

Estimation of gene action through partionlng of genetic vanance was 

carried out, uSing the parents, Fl , F2 and FJ populations In the cross Giza 90 

x Pima S62 (24202). 

Results showed that the heterotic effects relative to better parent 

(useful heterosIs) were positive and highly significant or significant for all 

studied characters except for First Fruiting Node (FFN), boll weight (BW), 

micronalr value (Mic), Fiber strength (St) and Fiber elongation (Elon %), 

while days to first flower (OFF) recorded highly significant better parent 

heterosis value. Mid-parent heterosis values were hlg~lly significant and 

negative for days to first flower (OFF) and boll weight (BW). On the other 

hand, the remaining traits revealed positive and highly significant or 

significant heterotic effects except for First Fruiting Node (FFN), lint 

percentage (L %), micronalr value (Mlc) and Fiber elongating (Elon %) 

which showed insignificant heterotiC effects. 

Inbreeding depression was positively Significant and highly significant 

for all traits except for boll weight (BW). micronalr value (Mlc) and Fiber 

elongation (Elon %). On the other hand First Fruiting Node (FFN) and days 

to first flower (OFF) recorded negatively significant Inbreeding depression. 

Regarding potence ratio, partial dominance values were obtained for 

all studied traits except for days to first flower (OFF), seed cotton 

yield/plant (SCY/P), lint yield/plant (LY/P). Fiber strength (St) and upper 

half mean length (UHM) which recorded over dornlnance. 

Concerning the type of gene effects, the additive gene effects were 

negative and highly significant for days to first flower (OFF), Fiber strength 

(St) and upper half mean length (UHM). while lint yield/plant (LY/P), lint 

percentage (L%) and Fiber elongation (Elon %) showed positive significant 

and highly Significant for additive gene effect. Dominance gene effects were 

positive and highly significant or significant for days to first flower (OFF), 

seed cotton yield/plant (SCY/P), lint yield/plant (LY/P), Fiber strength (St) 

and upper half mean length (UHM) and boll weight (BW), respectively. On 

other hand, Fiber elongation (Elon %) trait showed highly significant 

negative dominance gene effect. Additive x additive gene type of epistasis 

effects were highly significant for seed cotton yield/plant (SCY/P), lint 

yield/plant (LY/P) and lint percentage (L%), while first fruiting node (FFN), 

days to First flower (OFF), boll weight (BW), micronair value (Mic), Fiber 

strength (St), uniforrnlty Index (UI), upper half mean length (UHM), seed 

Index (SI) and lint Index (LI) recorded !legatlvely highly significant and 

significant epistatic of gene effects. With regarded to tl:e domillance x 

dominance interaction, the values were positive and highly Significant for all 

studied traits except for seed index (SI), lint Index (LI) and uniformity index 

(UI). 

High values of broad sense heritability (over 50%) were detected for 

first frUiting node (FFN). boll weight (BW) and Fiber elonqation (Elon Ufo). 

r~oderate heritability estimates (betweerl 30% and 50%) were found for 
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seed cotton yield/plant (SCY/P), lint yield/plant (LY/P), seed index (SI), lint 

index (LI), micronair value (Mic), uniformity index (UI) and upper half mean 

length (UHM). Low broad sense heritability values (less than 30%) were 

obtained for days to first flower (DFF), lint percentage (L %) and Fiber 

strength (St). Narrow sense heritability estimates were calculated for lint 

index (LI), Fiber strength (St), uniformity index (UI) and upper half mean 

length (UHM), which exceeded 50% value. Moderate heritability estimates 

were observed for first fruiting node (FFN), seed cotton yield/plant (SCY/P) 

and lint percentage (L %). On the other hand low heritability values in 

narrow sense were obtained for days to first flower (DFF), boll weight (BW), 

lint yield/plant (LY/P), seed index (51), micronaire value (Mic) and Fiber 

elongation (Elon %). 

The expected genetic advance from selecting the desired 5% of F2 

population was 56.098, 71.687, 29.399 and 48.12 for first fruiting node 

(FFN), days to first flower (DFF), lint yield/plant (LY/P) Fiber elongation 

(Elon %) and upper half mean length (UHM), respectively. 

Regression of F2/F3 results exhibited high values for first fruiting node 

(FFN), seed cotton yield (SCY/P), lint yield/plant (LY/P), lint percentage (L 

%), uniforrr,ity index (UI) and upper half mean length (UHM), indicating 

that the higher values due to the additive genetic variance. 

c'ositively highly significant or significant correlation coefficient was 

observed between days to first flower (OFF) with first fruiting node (FFN), 

seed cotton yield/plant (SCY/P) with boll weight (BW), lint yield/plant (LY/P) 

with seed cotton yield/plant (S YIP), lint percentage (L%) with lint 

yield/plant (LY/P), lint index (LI) with lint percentage (L%) and Fiber 

strength (St), micronair value (Mic) with lint index (LI), Fiber elongation 

(Elon%) with ;:iber strength (St) and upper half mean length (UHM) with 

days to first flower (DFF), lint percentage (L%) and uniformity index (UI). 

Negative significant or highly significant correlation coefficient were 

recorded between seed cotton yield/plant (SCY/P) with days to first flower 

(OFF), seed index (51) '''lith seed cotton yield/plant (SCY/P) and lint 

yield/plant (LY/P). 

It could be concluded that the selection improvement of first fruiting 

node (FFN), seed cotton yield (SCY/P), lint percentage (L%), seed index 

(51), uniformity index (UI) and upper half mean length (UHM) traits could 

be achieved in early segregating generations, but the other traits need 

intensive selection in later generations 

INTRODUCTION 

The progress of any breeding program depends on the available genetic 

variation, it is necessary that the materials under investigation should be subject to 

genetic analysis in order to find out the relative magnitude of various types of genetic 

variance. 

The present investigation deals with the determination of the genetic 

parameters of the population i.e. partitioning of variance, heritability estimates and 

expected genetic advance upon selection for yield, yield components and fiber 

properties. 

EI-Disouqi et al (2000) observed that additive gene effects were significantly 

positive for seed cotton yield /plant, lint yield/plant and boll weight. Mohamed et al 
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(2001) found that additive gene effects were significantly positive for number of 

bolls/plant, boll weight seed cotton yield/plant and lint percentage. Whereas, high 

heritability value in broad and narrow sense and regression coefficients were noticed 

for boll weight. Also they reported that the expected genetic advance upon selection 

was high for boll weight and number of bolls /plant. EI-adly (2004) reported that the 

additive gene effects were positively significant for boll weight, number of Dolls /plant 

seed cotton yield /piant, lint yield /plant, Micronalre values and Upper half mean 

length .He reported that the expected genetic advance values from selecting the 

desired SOh of F2 population were 25.1, 42.1, 46.45 and 16.6 for boll weight, number 

of bolls /plant, seed cotton yield /plant and lint yield /plant, respectively. Herring et 

ai., (2004) reported that the Micronaire value and fiber strength showed low 

heritability estimates of h 2= 0.14 to 0.19, while lint yield exhibited a very low 

heritability estimate of h 2= 0.03. Fiber length and strength were correlated (r= 

0.58** to 0.46**) in ali the three generations. Andy et ai (2005) indecated that the 

fiber length, fiber strength and fiber fineness showed moderately to highly heritability 

estimates. Nazmy (2006) reported that the inbreeding depression was positive highly 

Significant and Significant for seed index and boll weight, meanwhile additive gene 

effects and additive x additive type of epistatic gene effects were highly significant for 

seed cotton yield and lint yield. 

The object of this investigation was to study the genetic behavior of yield and its 

components in a cross between the two varieties, Giza90 and Pima S62 (24202). 

MATERIALS AND METHODS 

The materials used In this study were cultivar Glza90 and variety Pima 562 

(24202) (Gossypium barbadense L.). The methods used in this study started a cross 

between two genotypes in 2004 season at Giza .A.gncultUie Experimental Station. 

rl, F2 and F3 generations were obtained from hybrid and selfed seeds in 2005, 

2006 and 2007 seasons, respectively at Seds Experiment Station of the Agriculture 

Research Center at Banie Saufe C;overnorate. 

Each non-segregating growing generations (PI, P2 and Fl) conSisted of four 

rows, F2 and FJ contained 12 rows. Each row was 7.5 m long, 60 cm apart with 

spaced hills 75 em. All the aqriculture practices were done according to the ordinary 

cotton cuiture. 

The following measurements were carried out on individual plants In each of the 

parents, f=1, F2 and 8 populations: 

A- Yield characters 

1- First frUiting node (FFN). 
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2- Days to first flower (DFF).
 

3- Boll weight (BW). Average weight in grams of 10 bolls / plant.
 

4- Seed cotton yield/plant (SCY/P) in grams.
 

5- Lint cotton yield/plant (LY/P) in grams
 

6- Lint percentage (L %).
 

7- Seed index (SI) in grams.
 

8- Lint index (LI) in grams.
 

B- Fiber properties 

• Fiber Physical properties 

1- Upper half mean length (m.m) UHM and, Fiber uniformity index (UI) were 

determined using the fibrograph 630 according to (ASTM D: 1447-67). 

2- Fiber strength and elongation percentage were determined on the Stelometer 

Tester according to the standard methods of (ASTM D: 1445- 67). 

3- Micronaire reading was estimated using Micronaire 275 instrument according 

to [ASTM D: 1448-2006J. 

All fiber properties were tested In cotton Technology Research Division labs, 

Cotton Research Inst. (C.R.I.). under constant conditions of temperature (20+ 2°c) 

and relative humidity (65 + 5%). 

Statistical and genetically analysis. 

1- Estimates of gene effects: 

Five parameters, m, d, h, I and L were given by the formula of Mather and Jinks 

(1971): 

d = 1/2 (PI - P2) 

h "" 1/6 (4 Fj + 12 F; - 16 FJ 

I = PI - F; + 1/2 (P1 - P2 +h) 

L = 1/3 (16 F, - 24 F2 + 8 F3) 

Where: 

m = constant mean. 

d =: Pooled additive effects. 

h "-' pooled dominance effects. 

I - pooled interaction between additive by additive effects. 
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L == pooled interaction between dominance by dominance effects. 

2-	 Heritability estimates: 

a.	 Heritability In broad sense (h2 b)
 

V F2 - VE 112 D -+- % H
 

h2 b== ----------------- == ---------------------- (Allard, 1960)
 

V F2 '12 D -+- 1/4 H -+- E
 

Where: 

VE == Environment variance calculated as the averqge of PI, P2 and FI 

VF, = phenotypic variance in F2 

b.	 Heritability in narrow sense (h2 n) 

112 D
 

tl' n == ----------.-------------­

'hD-+-%H-+-E 

c.	 Parent - offspring regression, i.e. regression of F3 line means on their 

corresponding F2 plant values (b). 

Cov.F/ / F, 112 D -+- 1/8 H 

b = -------- --------- - -- .. ----- = ----------------------­

F2 vanance 1/, D -+- '/4 H -+- E
 

3-	 Expected genetic advance under selection 

Genetic advance under selection was calculated according to Johanson et al 

(1955) as follows: 

G.S..= K x 6 P X hL n 

G.5% = (G.5 / F2) x 100
 

Wtlere:
 

G.S -= expected genetic advance under selection. 

I< = selection differential with value of 2.06 under 5% selection 

Intensity 

o P == Ptlenotypic stander deViation.
 

h2
 n ==	 heritability in narrow sense. 

4-	 Degree of dominance 

Potence ratio (P) was calculated from the formula given by Smith (1952) to 

determine the degree of dominance. 
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'Where: 

::; "~ First generation mean, 

D: ::: Mean of the first parent 

P2 = Hean of the second parent, 

M,P ::: Mid parent value::: '12 (Pi + P2) 

5- Inbreeding depression 

Inbreeding depression% (1.0 rYe) was determined as the percentage 

of decrease of F2 generation mean below the Fj hybrid mean as follow: 

F1 - F2 

1. D % = ---------­

F1 

RESULTS AND DISCUSSION 

Mean performances of yield and its components and coefficient of variation for 

Giza90, Pima 562 (24202), Fj , F2 and F3 generations are presented in Table (1), The 

results showed that Pima 562 (24202), variety recorded higher mean values for 

5CYjP, LYjP, L%, 51 and UHM than Giza90, While Giza90 revealed higher values for 

FFN and DFF and for fiber Elon% than Pima 562 (24202), 

The results indicated that the mean performance of Fj was higher than parents, 

F2 and F3 for DFF, 5CY/P, LYjP, L % and UI and exceeded the P2, F2 and F3 for FFN 

trait 

It could be concluded from the results that the mean performance in F2 and F3 

generations, the F) vvas higher value than their parents, F; and F] for 51 and fiber 5t. 

The F, generation mean performance was higher than the parents and F2 for 5CYjP, 

LY/P, LI and fiber Elonv/o and exceeded all populations In DFF, Therefore selection 

could be effective In the Improvement of the characters DFF! 5CYjP, LYjP, LI and fiber 

Elon% characters In the next generation, The data also revealed that the coefficient of 

vanation of F j popUlation was larger for FFN, DFF, L%, 51 and LI than their parents, F1 

and F;. generations. ThiS Indicates that the environmental fluctuations have marked 

effects on the expression of these characters, 
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Hetrosis, inbreeding depression and potence ratio are presented in Table (2). 

The values of heterosis versus the mid and better parents showed significant positive 

heterotic effects relative to mid and better parents were founed for all characters 

studied except for FFN, Mic and Fiber Elon%. Significant negative heterosis relative to 

mid-parent and better parent for DFF. While L% character showed significant positive 

heterotic effect relative to mid parent and fiber St for better parent. On the other 

hand, BW recorded negative heterosis effect to better parent. 

Significant positive values of inbreeding depression (Table 2) were found for 

SCY\P, LY\P, L%, 51, LI, fiber St, UI and UHM, indicating the accumulation of additive 

gene effects of the expression of these traits. However significant negative inbreeding 

depression values were noticed for FFN and DFF, suggesting that the genes controlling 

these traits were not completely segregated. The same results of heterotic effects 

were obtained by Dlsouqi et al (2000), Eissa (2004) and Nazmy (2006). On the other 

hand EI-Disouqi et al (2000) showed significant negative inbreeding depression for 

SCY. Eissa (2004) recorded significant positive Inbreeding depression for FFN. 

Concerning potence ratio, Table(2) reveled over dominance for DFF, SCY\P, 

LY/P, fiber St and UHM traits, while the remaining traits exhibited positive or negative 

values of potence ratio less than unity indicating partial dominance effect. 

Genetic parameters effects using generations means are shown in Table (6). 

The constant mean values (m) were highly significant for all studied traits, it is clear 

that these traits were quantitavely by inherited. Additive genetic effects (d) were 

positive significant and highly significant for LY/P, L% and fiber Elon%, respectively. 

However it was highly significant and negative for DFF and UHM. On the other hand 

dominance gene effects (h) were positive significant and highly significant for BW, 

DFF, SCY/P, LY/P, fiber St and UHM, while fiber Elon% trait recorded negatively 

significant dominance gene effects (Table 4).The dominance genetic effects were 

larger than additive gene effects for most studied traits. This indicates that dominance 

genetic effects were more important in the inheritance of these traits. The additive x 

additive type of epistasis (I) effects were highly significant and positive for SCY/P, 

LY/P and L% traits, the remaining traits revealed significant or highly significant 

epistasis gene effects. With regard to the interaction dominance x dominance (L) 

epistatic gene effects were highly significant and positive for most studied traits except 

for SI, U and UI. From the above reSUlts, it could be concluded that the additive and 

dominance gene effects as well as some epistatic gene effects could have contributed 

to the inheritance of the studied traits. In this respect EI-Helw Sayda (2002) and EI­

Adly (2004) obtained significant and highly significant additive x additive type of 

epistasis effects for LY/P and L%,. while the interaction dominance x dominance 
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epistatic gene effects were negatively significant or highly significant for 5CY/P, LY/P, 

Mic and UHM. 

Heritability estimates in both broad and narrow senses, genetic advance upon 

selection as well as parent offspring (b) are presented in Table (5).the results showed 

that high broad sense heritability estimates (exceeded 50%) were found for FFN, BW 

and fiber Elon% characters. While moderate broad sense heritability estimates (30% 

to 50%) were detected for 5CY/P, LY/P, 51, LI, Mic and UHM. On the other hand OFF, 

BW, L% and Fiber 5t showed low broad sense heritability estimate (less than 30%). 

High narrow sense heritability estimates were observed for LI, Fiber 5t, Ul and LlHM 

(more than 50%). Moderate narrow sense heritability estimates were observed for 

FFN, 5CY/P and L%. Low narrow sense heritability estimates were recoded for OFF, 

BW, LY/P, fiber 5t, Mic and fiber Elon%. From the above results it could be concluded 

that high heritability estimates in broad sense indicated that the selection for 

phenotype could be highly effective for FFN and BW traits. High narrow sense 

heritability could be due to the additive genetic effect for the characters LI, Fiber 5t, 

Ul and UHM, selection for these traits will be effective in early generations. 

The expected genetic advance upon selection at 5% of Fz population in (Table 

4) ranged from 5.678 for BW to 71.687 for OFF. The results of expected genetic 

advance upon selection were higher for FFN, OFF, LY/P, fiber Elon% and UHM 

indicating that the improvement of these traits is highly effective through selection. 

Abou-Arab et al (1997) found that the expected genetic advance upon selection was 

higher for BW, 5CY/P and LY/P. 

Parent off spring correlation and regression are listed in Table (4). The high 

value of regression for FFN, 5CY/P, L%, Ul and UHM suggested that the F2 plants 

which had high values tended to give F3 lines with high values. High value regression 

is usually due to the additive genetic variance. 

Correlation coefficient between all possible pairs of studied traits are presented 

in Table (5). Highly significant and positive correlations were observed between OFF 

with FFN, LY/P with 5CY/P, L% with LY/P, LI with L%, fiber Elon% with Fiber 5t and 

UHM with OFF and UI. On the other hand significant positive correlation was detected 

between 5CY/P with BW, LI with 51, Mic with LI and UHM with L%. While negatively 

significant correlation was recorded between 51 and LY/P. 

It could be concluded that the improvement in this material of FFN, 5CY/P, L%, 

51, Ul and UHI'1 traits could be achieved in early segregating generations, but the 

improvement of the other traits need intensive continuous selection through later 

generations. 



Table 1. Mean performance and standard error for yield, yield components and fiber properties of studied population of cotton cross (Giza90 x PS7). 
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Table 2. Hetrosis (H), inbreeding depression (LD) and potence ratio (P.R) estimates for yield characters and fiber properties studied. 
- . 

__ f:-1~!~r:~?I? {ril --. ICharacters LD I P.R
H,MP H.BP.J ­ ~ 

FFN -1.908 -3.904 4.969**
 

DFF ·2.445*' 3.994* t 1.666*
 

BW -1.6.53 3.474* 0.238
 
--+ ­.

SCY 31.221 u 25.156** 
I 

19.680** 
-~-- ----_._-----------,-- ­

ILY 32.Sg7* " 26.52,~h 21.238** 
1 i . 

L. O,'(~l 1.372* 0.461 1.949** 
T 

Sf 4.070' 4.090' 5.557** 

U 4.616* 4.44* 5.158** 

Mlc 1.235 2439 2.500 

St 1.695 5.537** 7.241 ** 
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Elon% 5.882 0.017 0.0171l 
ur 0.853-* 1.5700** 1.570** 
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-+-- --- .._------ ----------- - --- ----------_.. ­

UHM I 1.783* 3.822** 3.822** 

*'** Significant and highly significant at 5% and 1% levels of probability, respectiveiy. 
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Table 3. Estimation of gene action for yield, yield components and fiber properties of cotton cross (Giza90 x PS7). 

Characters 

FFN 

DFF 

BW 

SCY
 

LY
 

L%
 

SI
 

LJ
 

Mic
 

St
 
- --'----------".-

Elon%
 

UI
 
--'--­

UHM 

i 

m 

6.67 ± 0.08562"'* 

69.75 ± 0.2994** 
---_..._-------­

3.00 ± 0.02784* 
._----_._-------- ­

92.690 J: 1.6712** 

36.359 ± 0.0672"'* 

39.230 ± 0.171 ** 

9.880 ± 0.0685** 

6.390 ± 0.0639** 

4.100 ± 0.0511 ** 
--- --.--.- .-- ­

31.100 ± 0.135** 
0'-____-------_._--- ________• ___________ 

6.800 ± 0.148** 
- ---_.-._----- .-----_ .. 

81.50 ± 0.162** 
--'-- ---._---. ­

30.200 ±0.153** 

d
 

-0.135 ± 0.1827
 
-------_. _. __ .. ----"----_ .._-_ .._­

·1.1350 ± 0.341** 
-----_..-------_._---. 

-0.060 ± 0.0423 

-3.530 ± 1.6360 

1.750 ± 0.6799* 

0.36 ± 0.160* 
------ - -- .--- ­

0.001 ± 0.0677 

-0.100 ± 0.0613 
---- "-'---'-- - -- '.'-"-­

-0.05 ± 0.0486 
---,.---- - -_ ..._---- .. _--_.-'-- ----. ­

-1.20 ± 0.283** 
-----------------. --­

0.250 ± 0.0811 ** 
--- - - - - -- ..--._. --_._- --- ­

-0.10 ± 0.1127 

-0.65 ±0.1065** 

Gene action 

h 

0.380 ± 0.2554 
~- - - - - - - ._---- •..-..._----•... -- ­

4.8133 ± 1.667** 
-- - ---------" 

0.167 ± 0.0735* 

25.26 ± 4.912** 
- --------,-._--_. ------ ­

10.152 ± 1.957** 

'0.306 ± 0.503 

0.373 ± 0.250 

0.1733 ± 0.212 

0.200 ± 0.169 

5.267 ± 1.397** 

··2.4 .± 0.419** 

-0.466 ± 0.751 
._- ---_ .. _._---- .... -- ­

2.933 ± 0.559** 

-36.560 ± 0.8113** 
------- ,'---- -_. - -_._---._------"._­

-387.706 ± 3.376** 

-16.648 ± 0.253** 

410.32 ± 15.816** 
..-._--.. --.•..._­

160.877 ± 6.359** 
------_.. _­

209.173 ± 1.619** 

53.813 ± 0.759* 
-----_._------_ .... --_. 

-34.826 ± 0.668* 

-22.4 ± 0.492**
 

-178.133 ± 3.057** 
--._.. -- -_._- -------,--- "-'-­

-32.533 ± 1.335** 
---_.•.-_.. _- - -- ------_.__._­

-433.866 ± 1.946* 

-168.8 ± 1.597** 

L 

± 1.7062** 

*'** Significant and highly significant at 5% and 1% levels of probability, respectively. 
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Table 4. Hertability estimates (h%), Parent-offspring (b) and expected genetic advanced (6g %) of cotton cross (Giza90 x PS7) IV 

OJ 
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~IC _ ___+______ ~~.7~------1 _ 1O.21 __ 1~.763________ +_ 0.1~~ _____ J--------1~.3-1 

St i_ 24.19 r- 60.54 _: ____ _16.856 __1 __ 0402___ l______40.2 _____ 
, I I 

Elon% I 74.45 15.77 48.121 0.132 I 13.2 I -- --r------- L_ -- - - I - - ----- -1---- - ------------+--------------j 
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--- ---- --- - - - ----- - "1-- ----------- --f

I 

-- ---- L 
I 

-- _·-t---------------1 
UHM 43.42 I 76.28 I 24.079 0.731 I 73.1 

__________________1 ___________--L____________~I____ ____________ __ ____ _____.--L..___________________J 



Table 5. Correlation among yield, yield components and fiber properties of the cross (Giza90 x Pima S7). 

Characters! FN DFF BW SCY LY L% SI LI Mic St ! ELON% I UI--------+---­
DFF I 0.211** 
._- -_...._~.... _ ..------' 

BW 0.057 0.112 
--t -.----.-+----.-.---...-+--.----_. -.­
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