PSR 2006, 30 (2)335 ~ 343
Journal of Plant Ecology (formerly Acta Phytoecologica Sinica >

AT, W S AR A I AR T

Uit XS A £T 2 LG i 5 8 Jle 1) 25 BEAIL A 52 Wi

Foete WA R NilER S EREC

CRE RNV R 2, ARV AR AE ) A A 478 B T ISR 40 %, BT 210095)

Ol R AR AT RN )R R R (B RS 25 ~ 50 DAL T AN AL L 2 A1 5 BIF TR LGS A A2 2T 4
BB T2 T B FR P9 AE 2E BEATLA S 0, DA SR HCIR 2 it 2 2 H 10 AR AE C Gossypinam ) 757 HP A7 A5 1R W 32455 T i) R4 (1t P12
Wi o PR IRIG S SRR AR AT YEINJF A 77301 24.0 °C 2 AT (¥ 2293 2 vy 06 2T 46 T2 S ) S A a1, 3 P o 2 LA
BTN 2T Uk BEWE 5 U P foe e B-1 3- T SROB IRV P e 1, 27 2 3R 10 SR LR AN R B A B8 1) A g - L I 4%
P, T4 7y 7 AR U S HUR BN, A TR, S R TN £ 4 EU 5 S I8 B K IR T 21,0 °C I BIGHA 2T 2
VR AR L7 A W S, 21 2 Lo P PR AR M BE R 2 15,0 °C e A I A 2T 2 EHH 5 B i v 18 2
A, T B-1, 3-30 SROB i% o Yl 2 Ty, ) I 0 4 2 BB R R BRI 50 38 0 3 A1, &1 4B 20 1 45 M R 1) 2 804 ) 0
WAL AT BE I3 R T A T LT AR T R AN 3.22 g, ZF4EELIRIEALN 15.73 oNetex™ 1o

REEE ARE MRETUEINERT AN B 3-ARERE ERERE OB TAN YERE

EFFECTS OF LOW TEMPERATURE ON PHYSIOLOGICAL MECHANISMS
OF COTTON FIBER STRENGTH FORMING PROCESS

JIANG Guang-Hua MENG Ya-Li CHEN Bing-Lin BIAN Hai-Yun and ZHOU Zhi-Guo*
(Key Laboratory of Crop Growth Regulation> Ministry of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract It is believed that the thickening process of fiber in cotton is affected by low temperature as late
seeding often produces poor quality cotton. Effects of temperature on the physiological mechanisms of cotton
fiber strength forming processes were studied to determine whether low temperature was responsible for the bad
quality of late maturing cotton by regulating temperature during growth. The results of a 2-year experiment
showed that mean daily temperature of 24.0 °C during the boll stage between 25 to 50 days formed high-
strength cotton fiber. Cotton fiber sucrose synthetase activity was the highest, [3-1,3-glucanase activity was the
lowest, and cellulose accumulation and accumulation rates were the highest at this temperature. When mean
daily temperature was lower than 21.0 °C, enzyme activity related to cotton fiber thickening development was
reduced resulting in lower fiber strength. When mean daily temperature were around 15.0 °C, the fiber su-
crose synthetase activity evidently fell, (-1, 3-glucanase activity increased, and quantity of cellulose accumu-
lated and accumulation rate evidently declined. In this cases cotton fiber development was abnormal, and boll
weight was only 3.22 g, and fiber strength only 15.73 ¢N*tex™'.

Key words Low temperature, Cotton fiber thickening development; Sucrose synthetases -1, 3-glucanase;
Cellulose content, Fiber strength
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Table 1 Mean daily temperature during cotton fiber thickening
development period (2002 - 2003
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Planting dates Blossom dates Mean daily temperature
2002-04-20 2002-07-27 26.0
2002-05-10 2002-08-07 24.0
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Fig.1 Dynamic changes of the soluble protein content in cotton fiber (2002
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Fig.2 Dynamic changes of the catalase activity (A) and
peroxidase activity (B) in cotton fiber (2002)
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Fig.4 Dynamic changes of the sucrose synthase activity (A; B) andB-1, 3-glucanase activity (C> D) in cotton fiber
A-26.2 C 7 24.5 Cee +0015.8 °C: 48 HIER IR 2003 4 3 MG IR U 25 ~ 50 d H 343 Stand for mean daily temperature within boll age of

25 to 50 days for different three planting dates respectively in 2003
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Fig.5 Dynamic changes of dry fiber weight ratio (As B) and cellulose content (Cs D) of cotton (2002 - 2003)
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Fig.6 Difference of boll weight and lint percent of cotton in different
temperature conditions (2002 — 2003
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A3 ANEIIEE Data of three seedtimes in 2003
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Fig.7 Difference of fiber orientational separate angle (A), spiral
angle (B) and orientational distribution angle (C) of cotton in
different temperature conditions (2002 — 2003)

KI5 WL 6 Legends see Fig.6
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Fig.8 Difference of fiber strength of cotton in different temperature
conditions (2002 - 2003)

KI5 WL 6 Legends see Fig.6
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