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Effect of Source-Sink Regulation on the Transportation and Allocation of Boll-Leaf
Photosynthetic Products in Cotton

ZHANG Xiang, ZHANG Li, WANG Shu-Hong, WANG Jin-You, WANG Yong-Hui, CHEN Yuan, and CHEN De-Hua*

(Key Laboratory of Crop Genetics and Physiclogy of Jiangsu Province, Yangzhou University, Yangzhou 225009, Jiangsu, China)

Abstract: The objective of this study was to investigate the boll development and the boll-leaf photosynthetic products
transportation and allocation by using two cotton cultivars, one with conventional fiber quality (Sumian 15), and the other
with high fiber quality (Kemian 1) during the 2004 and 2005 growing seasons. Two treatments of cutting top of main stem
and all fruiting branches to decrease the boll sink, and three treatments of cutting off different ratio of each leaf in whole
plant to restrict the boll develop were designed. In comparison with the control, in deceasing boll sink treatment, the

boll volume increased and the boll weight enhanced. The leaf soluble sugar content and starch content increased by 41.0%
and 4.1% respectively for Kemian 1, by 14.8% and 77.3% for Sumian 15 respectively at 40 days post anthesis(DPA).
The ' C assimilates exportation rate from leaf increased too, with 17.6% and 6.8% for Kemian 1 and Sumian 15
respectively at 24 h after labeling in 30 DPA. The " C assimilates importation rate to boll enhanced, with 13.7% and
10.1% for Kemian 1 and Sumian 15 respectively. The total nitrogen and soluble sugar contents in phloem sap also
i d for the two diffe cultivars. Compared with the control, in insufficient leaf source treatment, the boll volume
decreased and the boll weight reduced. In the treatment of cutting 3/4 leaves area, the leaf soluble sugar content and starch
content decreased by 1.36 mg g~ and 2.69 mg g~ respectively at 40 DPA for Kemian 1, by 3.69 mg g~! and 3.05 mg

g~ ! respectively for Sumian 15. The exportation and importation rates of 4C assimilates decreased, especially for Sumian

15. The contents of total nitrogen and soluble sugar in phloem sap also decreased for the two cultivars. These results suggest
that effective techniques should be used to enh the boll develog by transporting more assimilates from leaves to
bolls, enhancing the boll weight, and laying a geod foundation for higher yield.
Keywords: Cotton; Source-sink regulation; Boll; Transportation and allocation
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1.1 RBiEgit

KRBT 2004—2005 E AT M K2R %Pl %
HSHASBERBRERGHT, RRB LR EHFINR
1.68% JKMEH 134.7 mg kg™ BEHBE25.2 mg kg™’
R 80.6 mg kg ' BLIXMFINILH ML L
PR BUECR RO F & R SRR 1 5 R AR
FhOME 15, 4000 FE IR HE 4 48 R ook UR BR o AR 4%
EH 2 MER,

BRERHAMBETRRTAHMBT ELRT
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AN 1 SHARS B ARE ACKL RA ;5718 15
ARARE C.CK2 FR, BAMER 10 %, /PRE
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M H MER#HAT.
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WA £ 0k SR EBKBY = — R EEE Bk,
REBREENPNEASHH 1714, Q% 120,
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Table 1  Effect of source-sink regulation on leaf soluble sugar content
(2004) (mgg™*)

Ptz | 65 R Days post anthesis
Treatment 10d 204d 30d 40d
Treatment A 32.07A 27.05a 25.69 A 34.13 A
€K1 27.94 B 26.91a 22.24B 24.21B
Treatment C 27.712a 7.1l a 25.60 & 34.83 A
CK2 25.36 a 17.8%9 a A4.74 b 30.33B
Treatment E 16.73 ¢ 14.35¢ 16.97 b 14.27b
Treatment F 17.0i b 16.67 b 17.14 b 15.54 8
CK3 18.8a 17.35a 18.70 a 15.63 a
Treatment H 10.89 b 12.19b 13.37 ¢ 1.9 ¢
Treatment [ 18.01 a 16.89 a 15.43 b 14.712b
CK4 18.6 a 16.97 a 16.06 a 15.63 a

BUAAFBHRELREE, K MEFEFIER 0.01,
0.05 8 # A,

Values followed by a different capital letter denote significant difference
a1 0,01 probability level and those by a small letter at the 0.05 probability
level. .

2.3 WERVIIRE LRSS R EE
R2ERU BERIMERFLEE M HAOH
BN FRBSBEAES B, HERE, E%

SRR CK2 M 0.86 Ml 4.5 mg g’

[ Boli volume

I Boll weight

O = N W s w oo
Boll weight (g}

EEA TR RS K08 (2004 £5)
Effect of source-sink regulation on boil volume and boll weight (2004)

FNJBBRRE.FEH TR, ARAMLESS
XL, KEREFTH 20 5EBFH RIS
P, NESS 20 d #1030 d B 1 ST A B H N R
CK1HH0 0.15 #9 3.13 mg g™, 3 A 15 4AbBE C Hoxt
BB CK2 W m 6.01 F1 12.84 mg g ™'

22 BERETHA4nanERSRER(20044)
Table 2 Effect of source-sink regulation on the leaf starch
content(2004) (mg g™')

Jis:d 16 T8 K% Days post anthesis
Treatment 104 204 30d 40d
Trestment A 11.29 2 15.38 a 23.65B 7.90b
CK1 11.07 2 15.23 a 20.52 A 7.59a
Treatment C 11.63 a 21.77 A 27.95A 19.64 A
CK2 9.63 a 15.76 B 15.11 B 11.08 B
Treatment E 7.05b 10.17 b 7.47¢ 6.78 ¢
Treatment F 9.46 a 13.32a 11.56 b 7.49 b
CK3 10.92 2 14.05a 15.17a 9.47 a
Treatment H 6.7b 11.45b 10.08 ¢ 6.42b
Treatment T 8.4l a 13.06 a 12.08 b 7.05b
CK4 8.92a 13.87 a 15,92 a 9.47 a

BUARAFRHBRWER BE, K AT FRLHEFR 0.014
0.05 B¥ KT,

Values followed by a different capital letter denote significant difference
at 0.01 probability level and those by a small letter at the 0.05 probability
level.

T} R R 4 R A T 0 PR AR A e
BEBREAEEEL -, BEAREEN T REE,
WEZRABERR, REX UM AIBERAET
FREEERK,76/5 30 A, B | SALM EAEH F Ik
Xt CK3 ArBITME7.7 F13.61 mg g™, TAFH 15 4
BHMAHE WK CKe 43T M 5.84
3.8 mgg’s
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P ERE M R T A 10 d #1130
dBWMAEBH RN B SBRYR THHR, ALE 10
dfi 30 d, B8 1 B AT A SRR CK1 #
10.00 M 14.50 pgmL™ b, HH 15 4 C A8
IR CK2 0 6.96 71 3.92 pgmL™' ' (H 3-1),
RS AT 2RI . AN TR ERGA
et

2B R RE ARG 2T LB 10 4 30
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32.17 = 25.48 pg mL™' h™' T 9RH 15 X B CK4
S0 I Mk, § 85 30.74 BE 29.36 pg mL!
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HEF LA S BEKBEERER THEMANM(F =
8.92"). /304, EHM1ISHE CKI S4HE AMH
W, B 42.34 % 56.84 pg mL ™' b, T SRAE 15 X
CK2 548 C 4k, By 41.16 H# = 45.08 pg mL™*
hto BAES55R U0 B G & A 7E AR A0 MR R IR R B,
EMREPHEN SR TRR, AHTRELT. 2R
HEET, PR PR SRR, B FIREF LT .

E4RW,2 R OMEEEZEERER
it , AW E R B PTRERSBRERS ME L
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Fig.3  Effect of source-sink regulation on total N content in phloem sap at different stages (2005)
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Fig.4  Effect of source-sink regulation on soluble sugar content in phloem sap at different stages (2005)
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