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Analysis of Genetic Effect and Correlation for Seed Quality Traits in Trans-

genic Bt Insect-resistant Cotton

QIN Li,SHEN Xiao-jia, CHEN Jin-hong,XU Hai-ming,ZHU Shui-jin*

(Agronomy Department , College of Agriculture and Biotechnology, Zhejiang University , Hangzhou
310029, China)

Abstract: With genetic models for diploid plant seed, data for 9 upland cotton parents and 30 hybrid
combinations were analyzed for three seed physical traits (seed index, kernel percentage, kernel/hull)
and three kernel nutrient quality traits (protein content, oil content, gossypol content). The results
indicated that the embryo effects and maternal effects for seed quality traits were more important than
that of cytoplasmic effects. In addition, kernel percentage was controlled by cytoplasmic effects. Seed
index and kernel/hull were mainly controlled by the maternal dominant effects. Protein content was
controlled by the dominant effects. The maternal additive effects were the mainly effects for gossypol
content and oil content. Maternal correlations were chief between the kernel percentage and kernel/
hull, as well as that with three nutrient quality traits. Correlation components were estimated among
six seed or kernel quality traits. The positive dominant correlation was obtained between seed index
and protein content. Significant negative dominant correlations were found between seed index and
gossypol content, as well as seed index and oil content.
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1 #HRE5F%
1.1 RBHH

AR5 W) A OB R B H AR (Gossy pium hirsu-
tum L.)9 DA, B sGK3,126 B 9, HIFT 49,
WS BT 44, AY-4. #F 905, #f 1793, R808 #1 &
2015, HAr A AR BT 49 F1 AY-4 KA B E H AR
ShR, AR N Br TR MR .
1.2 RBRF*E

2006 SETEVEH =T B bk R AR W B 22
WA A AT HERREIF BRI RZAE. B
FHRESR AL A, 2 REE . BIEHK
W FNF 28 REATH A, I/ FEAHAT B 3L, K18
FAREXMMAERXF B F. §/NXEBEEME
ZERHF 5 43 FIW B 6 AR B I F 18 (100 KA F

B ORI E/ AT TFE MR LS
AR, A X E D E 2 MAE K NIR
System 5000 B35 £ 4143 17 40 43 3 4 1 5 7 B9
EORSEMASENRBSE., ER5BE S
W ER G R R &/ 3k (MPLS),
1.3 Zitar

RAGRER G 4R g =F
BAAKRR M FREERBEER NS 20T
oM T ERAMEZAE 6 NMFFREHRK
Bl A AT B B & MR B8 15 RO
FEMYIRGTZ4E . KA REITRDR %
FMrFEBEMERME (V). TEEE RN
(Vo) IR B (Vo) BRI R (Vam) B
P B (V) % 5 R A Jackknife B 5 A
RGBS EE N RERY, S EER FH
M5, i=F SAS # QGA Station K4 #rift 15
BRI & MBIES

2 ZBRE5H0
2.1 HEENERAMRESAHROMFR
Bz

HE 1ALUED, AR E R FHOERERE
FmEHEREERGFEREER. O NRHHT
184 9.2~12. 6 g, H %% B R 5y SR &R 1718
H9.2~10.6 g, BEMT 2 NMEHREER KR (P
BT 49 F1 AY-40) , FHZEREG UM GFp A
58. 9% ~62. 6 % » 4% F PR Xt R 5 Fob By F (= 3 43 51
2 60. 490 F 61. 5%, I % B H Hi 2 & R 126
% 9.R808 1 sGK3 WA - RILF X B, KR E
HERE T, B sGK3 4b, 5 2 i fu kg & fp
MR HA 15~ 7, 5XBEREER.
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Table 1 Mean values of seed quality traits among the transgenic insect-resistant cotton cultivars and their hybridss

s T/ i/ % £t BEHR&R/% WHASE/N WBREER/X
126 & 9 9.240.062f  59.4+0.471c 1.5+0.017d 34.14+0.007 d 35.9+0.128 bc 0.940.023 b
#1793 9.940.057e  62.6+0.388a 1.740.028a 30.5+0.040 f 39.2+0.148a 1.140.009 a
#i 905 10.140.028de 61.4+0.239%b 1.6+0.018 ab 34, 710.040cd 35.0+0. 384 cd 0.940.004 b
R808 10.040.010de 60.3+0.192bc 1.540.018 cd 35.410.156bc 34,020, 050 de 0.9740.028 b
sGK3 10.040.117e  58.940.030 ¢ 1.4+0.018 d  34.140.221d 35.120. 286bcd 0. 80, 010be

£ 2015 10.640.151c  61.6+0.456 ab 1.730.006 a 33.130.424 ¢ 36.22+0.127 be 1.140.036 a
F R ET 44 10.340.090cd 61.540. 625 ab 1.640. 052 abe 35.6+0.308 b 33.0+0.221 e 0.8+40.017bc
FR AR BT 49 12.640.151 a 60.440.626 bc 1.540. 021 bed 33.0+0.044 ¢ 36.3+0.098 b 0.8+40. 037bc
AY-4 11.740.019 b 61.5+0.395 ab 1.740.006 a 36.530.132a 33.1+0.674 e 0.830.035 ¢
FEAREHMEP 10.5+0.2372  60.840.278a 1.640.020a  34.140.409b 35.340.436a 0.9240.026b

F, #{E 10.540.085a 61.340.247a 1.640.014a  40.5+0.310a 29.0%£0.323b 0.7240.012¢

F, EH¥{E 10.040.063b 59.8+0.261a 1.540.009a  32.940.269c 35.940.36% 10.020.012a

E:AMEAREREHAFERAERAEE  ARKNTFHERT 0.05 KEEREE.
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Table 2 Estimates of genetic variance components and heritability for seed quality traits of the

transgenic insect resistant cotton cultivars

3 T R £tk EHREE AR WEBEE
Va 0.004"* 0. 000 0. 000 3.041%" 2.883"" 0.004"*
Vo 0.073** 0.254% 0.002" 3.192 2.921F 0.003
Ve 0. 000 0.330"" 0. 000 0. 000 0. 000 0. 000
Vi 0. 000 0.277* 0.001** 7.915%* 6. 602~ 0.012**
Vo 0.217** 0. 354" 0.003* 8.253"* 6. 940% 0.018*
V. 0. 064 2. 4487 0.002" 0.284** 1.623%" 0. 001
h? 0.011 0. 000 0. 000 0.134% 0.137 0.111
Hb 0.215** 0. 069 0. 269" 0.275** 0.277** 0.179
h 0. 000 0. 090 0. 000 0. 000 0. 000 0. 000
h2, 0. 000 0. 076 0.101 0.349** 0.315" 0. 320
HE 0. 607 0.172 0.462** 0.713** 0.646" " 0.783" "
Het.* M ox x 25K 0.1,0.05 F1 0.01 BEAKP;Va=HEMBETE, Vo =HRBHTE, Ve=4BRT
2, Vi =B HMETE, Vo =K BHTZE, V.=HRFTE b= MTRIGRER, HE=MT JGEER, ht =41/

Bk SOGRE R b, = BBk SORE R, HYy = B SURIE R,

TESBHE—PANRY, TROM THE
ROBE(Va+ Vo) FI R B AN (Vo) X E T
W 2 K, oA AR B M ORE R TT 2
60. 61 %0 3 B3R i) 48 g BB N (Vo) A Bl AR B
ZRF s TR E G B R A R e R T
HZEB MM (Vo) BT EB 25% , B
BE(Vam) X HRRBAE —EREHE. 3R TE
Frim R, EO R A B X B2 B WM
IOz 3t W P SR BT E (Vo)
BITZ 42, 01005 W40 & B W6 7 E B
BN EAR T B E K. R EE M £

(VO EBRTEK 52, 4%, B MEF 2 (Vi)
HRIEI T ZH 36.50%: MBS B EE MM
FENVOWBEE THREEKE, HbFFEEM
P EERTER 47.06% , B ITHEET 2 (Van)
HRIAIF 21 35.29%,

B TR F YRR E R SRR LR
ZVOILREEE T B EAKE, G EE B &
A7 RMREZIREN M, AW, f R,
MAOasEMRBSEMREEZMERNER,
BHMAEHK, BAEETTBAGBRFREER.
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MFiEREE RS BN B S 2 I35 3R (HY)
BikB TR B EAKE, 45K 21.50%.,27. 50%
M2 0% - . EARTE.SHEMNKE
FENBRBRERMHOBRA THREZ K, 4
R4 46.20% .71.30% ,64. 60 %F1 78. 3% , 1L
ROMGERERETEZFNERME .
2.3 FEAMHBEMTFRRERNBEHEXE
S

B RZ R B E XSS R

(EDEWA, FHEMCRERBENEMHER,
BARBHMHRNF; FIRECR LB HBEEMX
REBREEKRE DEZEEHMEENE, M
RELCRBLBUBHMEXAE, BFERLRME
RZEL,BFHEARSESHASSEAMRE &
BZRAFEERBENAMER, MBS EESH
BaRZANFEEREENEMR, BB M
HER BRMESEREHXYRAREE
K¥F.
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Table 3 Estimates of genetic correlation coefficients among seed traits in transgenic insect-resistant cotton

R ta o re Tam D tp fe te
FH/ MR 0. 000 0.874** 0. 000 0. 000 1.000* " -0, 112 0.043 0.156
FH/M-FH® 0.000  0.519** 0. 000 0.000  0.587* 0. 058 -0. 045 -0. 075
PR /o5 0.000  1.000"* 0. 000 1.000** 0.972 0.529%  0.541** 0.643**
EHRESE/MaEE -0.985** -1.000** 0. 000 -1.000** -1.000* -0. 937 -0.812** -0.820**
EAREE/ MBS E -0.954** -0.993* "~ 0. 000 -0.983** -0. 990 -0. 564 -0.765** -0,772**
HAER/MHEE 0.903** 1.000** 0. 000 1.000** 1.000 0.352%  0.753** 0.780**
FHR/BZHREE 1.000  -0.190** 0. 000 0.000  0.620" 0.223%  0.271 -0, 443
FHR/MAEE -0. 744 0.210** 0. 000 0.000 -0.565% -0. 156 -0. 205 0.197
FHR/EHEE -1. 000 0.315** 0. 000 0.000 -0.628 -0.260** -0.333" 0.438
MR/ BEARAE 0.000 -0.136** 0. 000 1.000** 0.695** 0.357** 0.604** 0.116**
MR/ MO EE 0. 000 0.229** 0. 000 -1.000* * -0.466* " -0.309** -0.559**  0.002
MR/ MEBSE 0. 000 0.236** 0. 000 -1.000** -0. 640"~ -0.344** -0.573** -0.129**
R/ BEAREE 0.000 -0.197** 0. 000 0.594** 0.437** 0.170** 0.208** -0.116"*
IR/ HMaaE 0. 000 0.272** 0. 000 -0.711** -0.320** -0.118** -0.180**  0.234
LR/ MEBEE 0. 000 0.215** 0. 000 -0.248** -0,433*"* -0.146** -0.170** -0.029*"*

et o« flx * 51K 0.1,0.05 F1 0. 01 BEKF;ra =FEEMBEMR, o= BHEMHR, e =HBRMX,
am = BRI PE AR s o = BER AR, 0 = RILEM R, re =EF MR, r. = PLRAK.
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