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Physiological mechanisms of growth regulators 6-BA and ABA in mitigating low temperature
stress of cotton fiber development. WANG You-hua, LIU Jia-jie, CHEN Bing-lin, ZHOU Zhi-guo
( Ministry of Agriculture Key Laboratory of Crop Physiology & Ecology in Southern China, Nanjing Ag-
ricultural University, Nanjing 210095, China). -Chin. J. Appl. Ecol. ,2011,22(5) : 1233-1239.

Abstract; A field trial with high fiber quality cotton cultivar Kemian 1 was conducted in Nanjing
(lower reaches of Yangtze Rive) in 2006-2007 to study the effects of growth regulators 6-BA and
ABA on the boll and fiber development and related physiological mechanisms under low temperature
stress. The cotton seeds were sown on April 25 and May 25, respectively, which could result in dif-
ferent temperature for the bolls on the same positions, and the growth regulators were sprayed at
flowering stage. Spraying 6-BA increased the boll weight and fiber quality under both normal and
low temperature conditions; whereas spraying ABA induced the decrease of fiber quality under nor-
mal temperature but decreased the reduction magnitude of fiber quality under low temperature condi-
tion. 6-BA increased significantly the boll sucrose content and sucrose synthase and sucrose phos-
phate synthase activities, while ABA only increased boll B-1,3-glucanase activity. Both 6-BA and
ABA had less effects on the activity of sucrose invertase, a key enzyme for fiber development. Un-
der low temperature condition, spraying 6-BA or ABA improved fiber quality, but the action mecha-
nisms were different. 6-BA improved fiber quality via enhancing the activities of relevant enzymes;

while ABA improved fiber quality via increasing the stress resistance of cotton plants.

Key words: cotton; fiber; low temperature; 6-BA; ABA; enzyme activity.
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®1 RTHREHREHRKIE(2006—2007)
Table 1 Mean daily minimum temperature during cotton
fiber development period in 2006 and 2007

= W TR EAm  MDT,,

Year Sowing Anthesis Boll opening (c)
date date date

2006 04-25 07-24 09-11 24.7
05-25 08-15 10-07 20.9

2007 04-25 08-06 09-24 23.3
05-25 08-24 10-20 19.7

MDT, .. A H P EARIR Mean daily minimum temperature during boll
development period. FIA] The same below.

B, IEH % (04-25) FIRGEA% (05-25) 254 FAkE 7 ~9
TR 1 2 BT (2006 4E 0 7 H 24 HE
9 H 11 HF8 H 15 HZE 10 H 7 H,2007 4£43 514 8
Ho6HZ9 H24 HFI8 H24 HE 10 H20 H) H
AR L 1.
1.4 %dgabag

% Microsoft Excel 2003 %A 304785045 Ab 31 K
I, SR FH SPSS 11. 0 Geit 43 Hr 8647 7 224397,
T EVER SR T LSD .

HBRE5SM

2.1 RIFREET 4t 6-BA Fl ABA XTAR44 M 2F 4k
a=Rii A

H132€ 2 WA, FE 7= B R, R IR RIS TR A 1
T,6-BA ZbHS B R A TR, AR,
ABA AbFRJ5 S o W, IR 45 T ABA A
RS BTG R . R 2T 4 5 RO G AR v, W
TR S E T ,6-BA AbFRIAAE B fin 21 4 4 5 Fl L
SRIE T ABA AbBRAE SRR A FAREE S W

2

TRARAE T A7 44 B b 2571 RN b i B G 35 A4k
ICIR A 1 T 2 2 3 R s B AR A 35 OR B 3 (R4
WRAE N N PRI I B, FARZE R IR
FMRELAIE T 6-BA Kb 2 25 BB A5 AH R 35457 A 28 4% ot
TN AT S B 0T ABA AR BRTE RO AT
e S T D N Y (B R Py o N R U LS B T
T RRIEEE VN, 6-BA B ABA AbBRN A2 5 [ ( micron-
aire ) {H 521 B2 A B 2 A FLEE.

FREF2E 2 S e AR AL S S” B 2R, v Logis-
tic JT AR TG AT AR IL G 7 R A A5
YR BRUS R POE BBV LG (1)) MA AR (1) B
], P 2R R 22 (7)) A i ok R R R
(Vi » % ) V'O BFFE I [R]— 5 Flr oy 2 28 L B )
S5 v M TEYIME, v, BN T KA T
SR AT YR T B

IR 4% F F (2006 ,2007 4E ) MDT,, 435 N
20.9 C\19.7 °C) , £F 2 F Pt Z2PE 46 1 (8] Fn 28
1A aIHEIR Pl ARSI 40 0, e K BB
Th, P fri LA LLRRE TR (3 2) . Siti6-BA |
ABA J5 , FR 2T 2 22 Pk SRR R pof [] 28 gk B (] PR
R RS I K R R AR A 7R IE R TR A
£ (2006 F1 2007 4 #9 MDT,,, 5 3 }124.7 °C |
23.3 C) FAAARI & XFLF 2K A i 27 2 o )
AN B FEARIR ST, AMitE 6-BA W] ffi#f £F
YE R P BRI B o] AL Ik B 4R T, SR e R
K R R (H P RS A A AT
Y Lo B I B i ABA DU 2T 2 2% i P

ISR
w

R2 ARIEETSME 6-BA F1 ABA XH#7$% R AR LT 44 & B F2ME (2006—2007 )
Table 2 Effects of 6-BA and ABA application on boll and fiber development under different temperature conditions in 2006

and 2007
40y MDT, ;. Jb 3 PR FRERE MERE EREE FHERSE 4 T Vo
Year (°C) Treatment Single Fiber (¢N - tex™') (Micronaire) Cellulose (d) (d) (d) (% «d1)
boll mass length content
(g) (mm) (%)
2006 24.7 CK 5.37b 28.35b 35.45a 4.30a 90. 2b 12.74 28.39 15.64 3.6
6-BA 5.82a 29. 50a 35.05a 4.55a 91.9a 12.53 25.59 13.06 4.5
ABA 5.48b 27.85b 35.50a 4.15a 90. 3ab 13.67 31.96 18.29 3.2
20.9 CK 5.16b 27.95ab 31. 60ab 4.80a 77.0b 18.61 32.64 14.03 3.7
6-BA 5.32a 28. 80a 30. 80b 4.40b 81. 6a 17.33 29.92 12.59 4.3
ABA 5.05¢ 27.65b 33.50a 4.30b 82.7a 17.09 31.59 14.50 3.8
2007 23.3 CK 5.34c¢ 28.31b 32.69a 4.32a 89.4b 14.10 26.82 12.72 4.7
6-BA 5.69a 29.21a 33.32a 4.41a 90. lab 14.85 29.02 14.17 4.3
ABA 5.50b 27.99¢ 32.63a 4.40a 90. 9a 13.17 27.02 13.85 4.4
19.7 CK 5.17b 27.39b 27. 89b 5.34a 72.3b 17.70 37.67 19.97 2.5
6-BA 5.34a 28.55a 30.01a 4.74b 81.5a 15.43 32.89 17.45 2.8
ABA 5. 14b 27.13b 28.76b 4. 80b 82.7a 14.56 37.35 22.80 2.3

[ty LTI O RV 2

1] The starting and terminating date for cellulose speedy accumulation; T £ 4 28 P BFEEZE Y] The duration for

cellulose speedy accumulation; V. LR e B K Z The maximal rate of cellulose accumulation during the speedy accumulation period. [
HINAS R/ NG Fh:F7m 22 57 8.2 (P<0. 05) Different small letters in the same column meant significant difference at 0. 05 level.
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21T (2006 F1 2007 4F MDT,,, 43 %1 24 20.9 C F
19.7 °C ), ABA P75 B-1,3-7 S IG 1, MDT,
TR, TR IR A, ABA R AU ] W

(M23.3 C

9 s 21 27 33 399

15 21 27 33 39 45 9 15 21 27 33 399

15 21 27 33 39 45

FFAEJE REX Days after anthesis

Bl 1 RFEEEE TSNt 6-BA Fl ABA XPARZFAE HEME & 1 A9 521 (2006—2007 )
Fig.1 Effects of 6-BA and ABA application on sucrose content in cotton fiber under different temperature conditions in 2006 ( I )

and 2007 (II).
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Sucrose phosphate synthase activity
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Invertase activity
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Fig.2 Effects of 6-BA and ABA application on the activities of sucrose synthase, sucrose phosphate synthase, invertase and $-1,3-

glucanase in cotton fiber under different temperature conditions in 2006 ( I ) and 2007 ( II').
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