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Genetic Analysis for Developmental
Behavior of Some Seed Physical
Traits in Upland Cotton (Gossypum

hirsutum L. )

YE Zi-hong, LU Zheng-zhong, ZHU Jun
(Department of Agronomy, Zhejiang University,
Hangzhou 310029, China)

Abstract: Analysis of genetic main effects and
GE interaction effects for seed index (SID), ker-
nel index (KID), kernel percentage (KP) and
seed density (SDN) of Upland cotton (Gossypi-
um hirsutum L. ) were conducted for 2-yr diallel
cross data by using a diploid seed genetic model
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with genotype X environment interaction. Analy-
sis approaches of unconditional and conditional
variance and correlation were employed to evalu-
ate developmental behavior of cottonseed. The
results indicated that significant variance due to

direct, cytoplasm, and maternal were detected

- for four seed physical traits at four stages. A-

mong them, genetic effects of maternal were rel-
atively large. Significant conditional variances
were found at some stages while no uncondition-
al ones being detected. Correlation analysis be-
tween same trait at different stages indicated
that there existed significant coefficients due to
maternal additive and dominant effects for SID,
KID, and KP at most stages. While for SDN,
nearly every maternal coefficient was zero. The
analysis of correlation between different pair of
traits showed that most coefficients of SDN and
other three traits were not significant from zero.
Furthermore, it was remarkable that coefficients
due to maternal additive were observed for every
pair of traits at most stages. Not only the degree
of the correlation between different pair of traits
but also the direction of the correlation was
changeable at different stages. The correlation
results of final traits could not fully indicate the
dynamic procedure during the whole develop-
mental period. '
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Table 1 Unconditional and conditional variance analysis for different seed physical traits at four stages -

EL0 20d 30d 40d 50d 30d]20d 40d|30d - ¢ -50d}40d
FH (X107 ‘ v
Va 1.43" — 4.49* 4, 28" 1.95" 4,01 —
Vo 0.25" 0.63* 1.30" — 0.63" "1.09* -
Vam 0.56" 3. 11" 9.13" 3.71" 2.78" 7.50* 3.25"
Vbm 0. 38" 2.34" 4. 67 3. 41" 2.18" P 3.92" 3.42"
Vae — 2.83" — — 2,78 — —
Voe — — — .97 — e 155"
Vee 1.42* 7.83™ 6. 73 — 6.70* 9.62" —
V ame — — — 4,05 — — 3. 65"
Vime — 4, 82" ' — — 4.60* — —_
V. 1.73™ 2.05* 7. 64 4.94" 2.03* 7.39* 4. 96
=48 (X101
Va 0. 28" — 3.09™ 2.57" — 3.08* —
Vo 0.10* 0.34* 0. 80 — 0.28" 0. 88" e
Vam 0.14" 2.07* 5.90* 2.85* 1.76™ 7.42* 2. 84
Vbm 0.16* 1.12* 2.94" 2.37" 0.93* 2.08* 2.33"
Vae — 1.91™ — — .77 — —_
Ve — — — 1.36* — — 0. 84"
Vee 0. 60" 3.29* 3.95" 1.58" 2. 88" 5,27 2.14™
V amE — — — 2.33" — — 2.10*
Vome e 3.57* — — 3.47* 2.81* —
V. 0. 64 1.48* 4.77* 2.93* 1.41* 4.65" 2.98*
FMIZER(X10)
Va 8. 54" — 5.51* 3.29* 7. 44" 5.23" 2.91*
Vo 3.12* 1.05™ — — 1.12* — —
Vam 7.78* 10. 85" 9.07™ 5.94* 11.41* 12. 76 25. 76"
Vom 2.29" o — 4,14 e e 6.53"
Vae — 7.11" — — 6.13* — —
Vo — — 2.67* 2.46" — 2.68™ 2.24™
Vee 18.56* — — 6.15* — - 7.24*
V ank — — — — — 14.01* 3.09"
VimE — 20, 04 15.11 — 19. 44 19.03* —
V. 14.21* 7.09* 5.47" 4.40* 6. 28" 5. 62" 4.43*
HFARECXI0®) RO
Va — 4.33" — - 5. 86" — —
Vb 3.86™ 3.23* — 1.16* 3.28" — 1.17"
Ve 10.59™ 8. 85" - — 7.17* — 1.90*
Vam — — 3.42" 1,99 — 5.99* 2. 35"
Vom — — — — 3.99* — —
Vee — 8. 72" — — © 7,96 — —
V anE — — — 2,69 — 4.27" 2.77"
V. 143. 69" 28. 75" 21.22% - 10.81" 28. 98* 18.07* 11.01*
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Table 2 Correlation coefficients between seed physical traits themselves at different stages

20d 30d 40d
R 2% 30d 40d 50d 40d 50d 50d
Fi8 Ta —_ 0. 28" 0.20" — — —
p 0.10* 0.18* — — — -
TAm 0.35" 0. 40" 0.40" 0.33* 0.19" 0. 49

Dm 0.42 - 0.26" — 0.28* — 0.17"
Tce 0.13* ° — — 0.26* - —
=3 Ia — — 0.26 — — 0. 35
p 0.19* — —— — — —
Tam 0.38" — 0.27 0.25* — 0.55

IDm 0.34* 0.12* 0.10% 0.24* 0. 24 0.15"

ree 0.26* -0. 14 0.21" 0.17* 0.22* 0. 04
F {3 ra - 0.18" — — — —
I'Am 0.25* 0.21* 0.14 0.14* — 0.28

Dm — — 0.36" — — 0.50"

TDE — — — — — 0.25"
I'CE — — 0.11 . — —
I'DmE — — — 0.31" — —
HFAE o — — 0.10% — -0. 14" -
rc 0.10" — — —_ — —

T'Am "

0,41

L AR BIFR 0.1.0.05,0.01 KERBE.
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Table 3 Correlation coefficients among seed index, kernal index and seed density at different stages
. FHAH THOHTFAE
ra ID r'Am IDm TAE IDE ICE TAmE IDmE ra In T'Am ICE TAmE
20d 20d  0.17* 0.12* - 0.09* - - 0.20* - - - — - - -
30d - 0.09% 0.32" 0.56* - - 0.17* - - -0, 34* Q.32 = 7 0. 15" -
40d  0.28* 0.16* 0.37* 0.24* - - - - - - - 0.26 - -
50d  0.17* - 0.37* - - — 0.07+ - - - 0.16 0.42* - -
30d  20d - 0.23* 0.32* 0.31* - - 0.18* - - - — - - -
30d - 0.29* 0.32* 0,20 0.36 - 0.11* it 0. 36 - 0.15 - —0.25* -
40d - - 0.36* 0.32* - — 0.26* - - - - 0.29 - -
50d - - 0.18* -0.10% - - -0,22* - - - 0,22* -0.07% - —
40d 20d - - 0.12* 0.10% - - ~0.15** - - = —0.42* - - =
30d - - 0.21* 0.23* - - 0,23* - - 0.06 -0.34* - -0, 36 ** -
40d  0.18* 0.20" 0.55* 0.51* -~ - 0.20* - - - - 0,24 - -
50d 0.33* - 0.53* 0.12* - - - - —  —0.14* 0.33 - -
50d 20d  0.33* - 0.42* - - - - - e - - - - -
30d - - - -0, 18** - - - - - -0. 09+ -~ -~ -~
40d  0.31* - 0.51* 0.17* - - - - - - - 0.53 - -
50d -0.10* - 0.12* 0.34* - 0.10* - 0.16* — - — 0.11* - —0.19*
B0 A BIRR 0.1,0.05,0.01 KFBE.
R4 TAMBTFHE.MCERHTFERZ ANEXER
Table 4 Correlation coefficients among seed index, kernel percentage and seed density at four stages
o FREAE REECATRE
TA I'p TAm I'Dm TAE IpE I'cE - TpmE I'a Tp "TAm ICE
20d  20d - 0.11™ -0.11* - — - 0.18* — - -0.32* — -
30d - - 0.19* — - - — — 0.15* — - 0.36"
40d  0.26 — 0.23* - - - — — - - -0.26™ -
50d — - 0.23* — — — - - — 0.09% - -
30d  20d - 0.26™ 0.14* 0.25 — —  0.15 — — - - -
30d - 0.21™ o0.21™ - 48 - - 0.35" — 0.17* — —
40d - - 0.40* - - - 031" - = 0.23" —
50d - - 0.13" -0.12* - - —0.28" — — - -0.16™ —
40d 20d -0.16* - — - - - -0.22* - - - — -
30d - -~ - - — - - - —0.31" — - -
40d: 0.28" - 0.52™ - - - - - — - 0.39™ -
50d  0.26* - 0.46™ - — - —0.09%Y — — — 0.64* -
50d 20d o.27" - 025" @ — - - - - - - -~ —
30d - - -0.20™ - — — - — - — - -
40d  0.42* - 0.62™ - - 0.47™ — - - - 0.38" -
50d -0.15* — 0.28™ 0.36* - — — — — — 0.47" —

oty A RIER 0.1,0.05,0.01 KEBE,
SGMEXT YR ERFE R T B B2 6 6%
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20d B, 238 SRR B E I > W A ER B
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MR R 2 (] Y ran’ AR IE 0. 36" ), 55 40d B
B AR 22 B B ran XN HE (-0. 117), & 50d
B, 38 2 6] TC A I B 5B 32 K P ramo XA,
FIESG 20d B4 B 30 5 4% it
2 1) o A 8 Y B A A 28 = T U TR 4 R 3 R
BRE-BH., HERSHHERERAR LT B2 H
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CERE5ERPNFHFAEZ M rn.50d i 8T
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- 50d YT RIR - R BB RN D %
RERBY MM XFEEE. BIEXFET k.
WA X AT AR R Ak B X R T AR 2%,
(EL7E LB B 390 2 1 47% BT 000 0 3 4 30 45 38 g 2 ]
BEMMELR . DU RRE KN 2] B MR
ZHBEREMRXR, HEMFHBEIET LB S
MAFIEV SR o BB xR . 2l A
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Table 5 Correlation coefficients among kernel index, kernel percentage and seed density at four stages
- CHERE FRCHTAE
Ta Ip TAm I'bm TAE I'DE ICE IDmE IA Ip TAm I'cE YAmE
20d  20d - — -0. 29" - - - 0.22™ - - -0.27 - - -
30d - — 0.36™ - - - - - - o1~ - 033" -
40d - - -0.11" - - — - — - 1 . A —
50d - — - 0.20™ — — - — —  0.14™ 0.13 - —
30d 20d - 0.21* 0.21* 0.18" - - 0.23" - — - - - -
30d - 0.30™ 0.35™ - 0.47™ - - 0.42™ C - - — 0, 37" -
40d - - 0.33™ — - — - 0.32" - - 029" - —
50d - - - -0.29™ - - 0, 34" — -  0.14™-=0.11" -— -
40d  20d -0.15"" — -0.09% - - - 0,24 — - -0.36" — - -
30d — -0.12" - - - - - - 0.11* -0..36* ~— -0.39" —
40d 0,27 - 0.53* - - - - - — - 031" - -
50d 0.29™ - 0.47* - - - -0.11" - - =0.14™ 0.41" — -
50 204 0.21%  —  0.12™ 0.16% T~ — 2T s - - - - -
30d —. R tri 5N - k) — = ~ G T —i =0.24" -
40d 0,44 - 0.64™ - - 0.44 - - = =0, 52 — -
50d -0.12"" — 0.33"™ 0.34™ - - 0.47 — — - 0.26™ —  (0.24™
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