M 2 2 R Cotton Science 2007,19(1) :3~7

R E BT 40 & B3 AR £ AP H 22
B 2 FHE R T
WE, WHHA" , BLF, HAE, LM, THK, BXE
Cob A B AL B ST R AR A R E R KR E T % W 455000)

H E: AAAN AR ERAERARETFERLRAERR EREE, A UK FER
FHREEBNE.RERZ, GEAPREY AN ELAFEA T ARG . HEREELE R
HE;FEXTHARBNFET XA FEXTFHNARK, EHCEERIBE  XHEX
MEEMARE MERFEATFREIXREIHRA. RRERMAELATRERE B
BERSEAHNAEE, HXBLNTRA . QESFERNTN . EHREL/BERLIHET
MEGRARE REMKLSZHALAHNEREFSIREFEMX B EFABR, ZAERTUE
TREG, BABRLZEAMXBERA B . EXBES BB TUEREBFEMX . RARER ™
RREERXAEH, —CEREREE T EEN B L EL,

KR MU EATHE ;2 RE M0

B 438 :S562. 032 XHERARIREG A

X EHE:1002-7807(2007)01-0003-05

Heterosis Performance and Correlation Analysis on Economic Traits of Upland

Cotton under Various Ecological Environments

XING Chao-zhu, YU Shu-xun* , GUO Li-ping, MIAO Cheng-duo, FENG Wen-juan, WANG Hai-
lin, ZHAO Yun-lei

(Cotton Research Institute, CAAS, Key Laboratory for Cotton Genetic Improvement of , MOA, An-
yang, Henan 455000, China)

Abstract: The transgenic Bt hybrids cotton accounted for 80% of total hybrids cotton area in China, so
it was very important to study their traits and heterosis under different ecological environments. The
mating design used in the experiment was North Carolina II. Six females from the Yangtse River Val-
ley and the Huanghe River Valley were crossed to each of four males with transgenic Bt. The 24 cros-
ses and their 10 parents were planted at three locations on Wangjiang Cotton Experimental Farm in
Anhui Province, Anyang Cotton Experimental Farm in Henan Province, and Sanya in Hainan Prov-
ince, respectively. The experimental design was a randomized complete blocks. 50 normal opened
bolls were picked for assaying the boll weight, lint percentage. Seed cotton was harvested eventually.
The crosses and parents’ fiber samples were tested with HVI system in Cotton Research Institute of
CAAS. The results showed that yield traits surpassing parent heterosis in transgenic hybrid cotton
were much widely existed under various ecological environments. Among these heterosis, lint and
seed cotton yield heterosis were higher, followed by boll number. Under high production environ-
ment, hybrids and their parents had higher yield, but heterosis was not evident. Under relatively low
production levels, hybrids had relatively lower yield, but heterosis was significant, Those indicated

that hybrids yield performances were relatively stable in three kinds of environments, and parental
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yield were greatly affected by environments. Fiber quality traits varied with environment changes, but

the heterosis surpassed by parent was not significant. Correlation analysis showed the boll number

had the closest relation with lint yield. There were significant positive correlations among boll num-

ber, boll size and lint percentage, which indicated the three yield traits may be synchronously im-

proved through parents selection. Correlation was inconsistent between fiber quality traits, and mi-

cronaire was a significantly positive correlation with other fiber traits, so it was attached importance

to selecting low value micronaire materials in high yield and fine quality hybrid breeding.
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Table 1

Yield traits and heterosis of insect-resistant transgenic cotton crosses and their parents under different environments

TH&E B E B/’ ® E R 4
L% SR X e e EFRES HE  BRAE WE GBS HE EREE HE  BREH
[g+bi®) /% JGgebd®) /% /1 /% /g /% /% /%
WREEMA B4 2266.5 39.4**  996.0 39.2**  47.6  19.7" 6.0 0.0 43.7 0.0
XA 2536.5 25.5"* 1020.0 35.9""  54.3 4.8 5.5 9.1  40.4 8.4
F, 3159.0 1386. 0 57.0 6.0 43.8
TR BA 37515 4.4 1668.1 4.9 64.8 0.0 5.1 5.9 44,4 0.7
XA 3844.5 1.9 1696.5 3.2 63.9 1.4 5.4 0.0 44,0 1.6
F, 3916.6 1750. 5 64.8 5.4 44,7
BE=T H&F  1299.0 53.8** 577.5 57.1** 3.5  30.0"* 6.0 8.3 44,4 2.0
A 1516.4 31.8**  652.5 39.1° 36.7  11.4° 5.9  10.2°  44.0 3.0
F 1998.0 907.5 40.9 6.5 45,3
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Table 2 Fiber quality traits and heterosis of insect-resistant transgenic cotton crosses and their parents under different environments
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B MR HE EREE HE  BREH . MEMS  WE  BFREH HE  BERLE
/rm /% [ @Netex) /% /% /% /% /% /%
B 28.4 2.8 25.4  4.3" 4.9 2.0 84.7 0.2 7.3 1.4
ZH  RE 201 0.3 26.4 0.4 4.7 2.1 845 0.5 7.8 5.1
F, 29.2 26. 5 4.8 84,9 7.4
BA 2.6 2.5 29.0  -L.0 6.1 -6 846 0.9 5.4 0.0
"y A& 28.3 0.0 29.2  -1.7 6.0 0.0 842  -0.5 5.4 0.0
F, 28.3 28.7 6.0 83.8 5.4
B 28.4 2.1 27.2 2.9 4.8 2.1 85.1 0.7 7.1 4.2*
=% RFE 292 -0.7 28.5 -L.8 5.1 3.9 853 0.5 7.3 1.4
F 29.0 28.0 4.9 85.7 7.4
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Table 3 Correlations of yield traits with quality traits under different entironments

EWEE & B B B 0 OK 4 2.5%BK O BFE HeIR fik®E EREE

TH=E 0.974**  0.716** 0.451** 0,314** 0.201*" 0.183  0.190**  -0.038  0.213**
0.971**  0.757**  0.540** 0.406** 0.209"* 0.199  0.212**  -0.085  0.294**

BT 0.707**  0.459** 0.513** 0.153* 0.166  0.140**  -0.012  0.212**
0.756**  0.532** 0.605"* 0.164" 0.180  0.139**  -0.042  0.272""

& ¥ 0. 102~ 0.261**  0.064 0.157  0.041 0.061  0.171**
0.154* 0.384**  0.078 0.159  0.023 0.058  0.262""

# = 0.223"*  0.001 0.194*  0.364**  -0.440** 0.377**
0.237**  0.021 0.324*  0.433""  -0.494** 0.414""
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-0.226"" 0.051  -0,274** 0.139** 0.078"
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0.465**  -0.042  0.383**
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-0.524""
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