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Effects of Source and Sink Manipulation on Transportation and Allocation of
Leaf Photosynthetic Products during Flowering and Boll-Setting Stage in High-

yield Cotton of Xinjiang

LUO Hong-hai,LI Jun-hua,ZHANG Hong-zhi, HE Zai-ju,GOU Ling,ZHANG Wang-feng*

(Key Laboratory of Oasis Ecology Agriculture of Xinjiang Construction Crops/College of Agricul-
ture s Shihezi University , Shihezi, Xinjiang 832003, China)

Abstract ; Selected cotton cultivars of different genotypes as experimental materials, the effects of leaf-
cutting and bud-thinning on photosynthetic rate, partitioning of * C-assimilate and yield during flower-
ing and boll-setting stage in high-yield cotton were studied. The results indicated that when leaves
were cutted 1/4 at anthesis,the photosyntetic rate and the percentage *C-assimilate of export and par-
titioning in boll of Xinluzao 13 at full bolling and boll opening stages increased. Conclusively, seed cot-
ton yield and fiber quality had no obvious difference with those of control. However, the photosynthet-
ic rate and photosynthesis products accumulation of aerial part of BiaozaA, did not change when buds
were thinned 1/4 at anthesis, but the speed of export and distribution percentage *C-assimilates in boll
increased,so the seed cotton yield exceeed that of control. These results suggest that it would be of
great importance to regulate the relationship of source sink through the key cultivation techniques,ac-
cording to different responses to the change of source and sink among varieties to obain super high
yield and stable yield in Xinjiang.
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BRAZRIATRENEYF TR . HEF=BBMK.
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WL, E R FRE R RARIEME AN
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1 AHA %
1.1 REHEER

BT 2004— 2005 4R 78 A1 1 F KRF RS Be
KA (E86°03", N45°19) T 4% B AT #4 /K By W it
i T, LMy L, pH E 7. 54, B IR
15.27 g+ kg', && 4.05 g » kg . W AEA 54. 88
mg « kg, A HE 19. 04 mg » kg, TP 194
mg+ kg', TEFHAFEN1.48 g+ cm?®, HIF
RKEH 24.64% . FBATEABIRM N 240 ke, P
75.3 kg, WIS T 4 A 22 B4 A 26 HAA
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Table 1 Effect of source-sink manipulation on the photosynthesis rate in cotton leaves of different periods ymol « m* « s*
o BN s ]
A L nH B BAH LR
R 13 & T, 33.0*1.5a 29.440.3 a 19.3%0.4 f 6.3+0.3 f
T, 30.7+0.1b 28.4%0.1b 25.5%0.5 a 8.940.2 cd
T 28.5+0.4d 26.5+0.2 21.840.9d 7.7%£0.2 e
T, 29.940.2 ¢ 27.7%£0.1d 22.7%X0.5 ¢ 8.440.3d
CK 30.6%£0.6 b 28.240.2 ¢ 24.54+0.2 b 9.2+0.5¢
PR Ay Ty 31.0£1.0b 28.51+0.2 b 16.240.2 g 5.1+0.4 g
T, 29.3%0.1d 27.6%0.1 de 21.2%0.1 e 8.5+0.7d
T 27.5F+0.2 ¢ 25.54+0.3 g 22.53+0.8 ¢ 9.6+0.8 ¢
Ty 28.7%0.6d 26.51+0.2 24.9740.6 ab 13.24+0.5 2
CK 29.0%0.1d 27.5%+0.2 e 25.840.2 a 11.5+1.3 b
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Fig.1 Effects of source-sink manipulation on single plant dry matter accumulation at different growth stages
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Table 2 Effecs of source-sink manipulation on export and distribution of ' C-assimitilates at full bolling stage

o b “CF L “CREHERE TR BE/ %
H /% R = Ral

PR 13 5 T 66.8+1.0c 0.1£0.03 f 3.0+0.4 ¢ 63.8+1.3 ab
T, 57.3+ L6 e 0.2+0.1f 4.3+0.6d 52.7+3.0 ¢

T 40.6+1.5h 2.240.4 be 12.240.9 a 26.2+3.5 ¢

T 45.5+1.6 g 2.9%0.2a 9.8+1.3b 32.7£1.6d

CK 54.0%+2.8 0.9%0.3 ¢ 6.8+0.1¢ 46.3+4.5 ¢

2R A T, 76.940.7 a 0.9%0.1e 7.8+0.5 ¢ 68.1+£2.1a
T, 69.3+L9b 2.0£0.3 be 7.3+0.9¢ 60.0+1.5b

T, 62.6+0.6 d 1.740.2 od 9.8+0.3 b 51.2+1.8 ¢

T, 62.740.8 d 2.3£0.2 b 11.240.2 ab 49.2%1.3 ¢

CK 58.240.9 de 1.5+0.2d 10.5+0.8 b 46.3+38. 1c
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Table 3 Effect of source-sink manipulation on export and distribution of ' C-assimitilates at bolling opening stage

o b “C[F L “CREMERETRIBE/ Y
H /% R = Ral

Pk R 13 T, 81.4+1.2 abc 3.240.4 ab 12,5413 be 65.7+6.7 be
T, 83.5+1.1 abc 2.440.4 ab 8.7+0. 4 def 72.4+2.8 b
T 60.2+1.6 d 3.1+0.7 ab 14.74+1.2 ab 42.4%+3.2 ¢
T, 65.4+1.8 d 2.740.2 ab 15.24+1.8 ab 47.5+4.3 e
CK 78.1+£6.3 be 2.3+1.2 ab 10. 740. 6 cde 65.1+3.1 be

2R A T, 78.91+1.7 be 1.6+0.8 b 12.642.3 be 64. 742.8 be
T, 76.9+3.5 ¢ 2.240.4 ab 16.940.6 a 57.943.7 od
T 85.9+1.5 ab 3.5+0.9 a 17.7+1.4 2 64.7+3.7 be
T, 88.7+3.5a 1.840.1 ab 7.9%2.0 df 79.0+3.0 a
CK 84.145. 5 abc 2.740.5 ab 11.0%1 3 cd 70.4%3.5 b
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MBAKRRBEERT CK.2ENKOEBER
T CK, 2%/ T CK.
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Table 4 Effects of source-sink manipulation on cotton yield and yield components

=N =N
BF o pm TRRE O RAR T TR Em-R
/(AR » hm®) /4 /(kg « hm?) /(kg « hm?)
%ﬂfﬁﬁ T, 20.4+0.3a 4.7+0.3de 3.38+0.43f 41.64+0.8b 3166.7+215.2d 1316.7+101.7d
13 & T, 19.84+0.7 a 7.8+0.3 b 4.06+0.25¢ 42.1+0.2b 6037.3+390.3b 2542.1+172.1b
Ts 20.3+0.5a 5.3%+0.5d 2.79+0.18g 41.24+0.9b 2803.24+161.5d 1156.31+82.2d
T, 19.7+0.4a 6.8+0.5¢ 3.77+0.42 de 41.9+0.5b 4909.4+253.1c¢ 2056.9+104.3 ¢
CK 20.7+0.1a 8.41+0.4b 4.144+0.25¢ 41.6+0.2b 6553.9+638.8b 2725.14+279.4 b

WEA 0T 20.6+0.2a 4.1
T, 20.4+0.4a 6.6+0.6¢c
T, 19.8+0.1a 5.5+0.5d
T, 20.1+0.5a 7.94+0.7b
CK 19.740.4a 9.240.9a

3.641+0.54 ef 41.61+0.4 b
4.26+0.11 ¢ 41.31+0.4 b
4.63%£0.19 b 42.810.6 ab 4640.24419.3 ¢
5.21+0.23 a2 43.2%0.4a
4,77£0.29 b 42.1+0.4 b

2726.6+210.7d 1135.7+102.7d
5239.44+372.9 ¢ 2166.6+173.1 ¢
2030.21+168.4 ¢
7427.31+327.5a 3208.6+145.9 a
7239.44+190.6 a 3047.8+172.2 a

x5 FEEATHRAERRGTE
Table 5 Effects of source-sink manipulation

on cotton fiber quality

B GHK  WEE
g8 gm oy BB
HHERE13E T, 29.7+1.6a 32.7t1.1a 4.99£0.11 ab

T, 29.6+1.7a 32.5£0.6a 5 00%0.38 ab
T, 29.6+2.2a 33.1fl.4a 508%+0.06a
T, 29.4+1.3a 32.2%£1.9a 4.93%0.20 ab
CK 29.5+1.8a 33.8fl.2a 5.13%0.09a

W A T: 28.310.7a 27.9£1.0b 4.73£0.06 ab
T, 28.720.4a 29.710.8b 4.54%£0.11b
T,  29.510.4a 30.2£0.5b 4.68+0.16 ab
T, 29.3%0.9a 29.4£0.7b 4.75+0.24 ab
CK  28.4%£0.5a 29.420.7b 4.7310.14 ab
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KT RMAKF

3.2 FTAXEHIEFM K EHEEY LS R Wiz
o o B YR PR R Y 2800 B BF R O T O R YR
PAERHT MR C R s E T
I » 32 s AL B 1) 4% A0 BE B9 L], IR B 1
B AN ARG R ERN BRIF)E W
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A6 7= AR R TR A% R R 4 B R T X B T
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A G X I A B R LR R A A
AT ERE =Rz A IR PR 2L &R, R
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