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Table 1 Effects of exogenous ABA on cold resistance index in seedling leaves of sugarcane under cold stress
7T FEFE b b 7
. G A 0d 1d 3d 7d 10d 14 d
Cold resistance index Treatment

GT28CA 14.7 a 15.9 ¢ 22.8 ¢ 30.8 ¢ 35.2 ¢ 38.5 ¢

oo . = - )
XS HL 5% / % Conductivity GT28C 16.1 a 20.7 b 30.8 b 11.5 b 43.5 b 47.1 b
YL6CA 17.0 a 18.0 be 26.3 be 37.3b 40.9 b 50.9 b
YL6C 16.9 a 25.6 a 38.1a 51.7 a 58.8 a 65.0 a
GT28CA 6.83 a 7.45 ¢ 8.11 ¢ 8.42 ¢ 8.46 ¢ 7.89 ¢
M A/ (pmol/ @) GT28C 7.01 a 8.09 be 8.81b 10.09 b 9.50 b 9.49 b
MDA content YL6CA 7.12 a 8.05 be 8.61 be 9.42 be 9.56 b 8.99 b
YL6C 7.29 a 8.89 a 9.81 a 11.50 a 12.09 a 11.49 a
GT28CA 29.7 a 31.7 a 37.7 a 43.5 a 47.2 a 42. 4 a
Il % & i/ (mg/g) GT28C 28.7 a 32.1a 35.5 ab 38.5 b 38.0b 42.1 a
Proline content YL6CA 28.6 a 30.1a 35.4 ab 39.1b 41.0 b 41.6 a
YL6C 27.9 a 28.0 a 32.3b 31.5¢ 33.6 ¢ 35.8b

DCA AR+ ABA AL B, C R M Ab 38, 2 4> & Fh 5] — I 6] b B N bR A AN ) = B b B 7E 0. 05 K B2 FBE; T

[i] CA means cold+ ABA treatment,C means cold treatment. Bars superscripted by a different small letter are significantly different

at the 0. 05 probability level for treatment at the same date in two varieties. The same as follows.
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PESR A4 SRR 2l B R ABA & RO T gE
AR, AN ABA J5 .2 AR H BELI R AR
ABA & i — B, R 28 S eI E 10,14 d
A 34 Ry 26,020 .24, 7% , B K 6 5 €A 3.7.10,
14 d W 0E Ry 26. 696,45, 8% .23. 9% Fi1 32. 3% , &
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TR REE A BT T AR 6 5 GA, 5 o W&
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FiFEPESR I SLRh . A ABA J5 .2 A5 R H RESD
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Table 2 Effects of exogenous ABA on endogenous hormones contents in settling leaves of sugarcane under cold stress ng/g

TR R b 7

Endogfljzjgiimones Tref:tfem 0d Ld 3d Td 10d 1 d

GT28CA 697 a 735 a 859 a 1068 a 1166 a 1091 a

ABA GT28C 581 b 618 b 727 b 961 b 925 b 875 b

YL6CA 585 b 553 be 816 a 975 b 860 b 910 b

YL6C 483 ¢ 488 ¢ 644 ¢ 669 ¢ 694 ¢ 688 ¢

GT28CA 259 b 218 ¢ 198 ¢ 174 ¢ 220 b 242 ab

GAs GT28C 302 a 267 b 243 b 220 b 285 a 268 a

YLCA 282 ab 289 ab 231 b 244 ab 256 ab 250 ab

YL6C 315 a 327 a 302 a 266 a 279 a 238 b

GT28CA 556 ab 489 b 564 a 698 a 362 b 406 ¢

IAA GT28C 597 a 433 ¢ 463 b 654 a 385 b 491 b

YL6CA 536 b 508 ab 517 ab 409 b 656 a 560 a

YL6C 573 ab 576 a 524 ab 474 b 626 a 472 be

GT28CA 209 a 169 b 147 ¢ 240 ab 267 a 140 ¢

7R GT28C 220 a 190 ab 209 b 265 a 282 a 207 b

YL6CA 165 b 164 b 293 a 188 ¢ 223 b 198 b

YL6C 183 ab 219 a 308 a 224 b 241 ab 263 a

Wit 3 A% T Ml J0 S 8] ) SE R, 2 At ol R &0
MR TAA SRR — T — BB BT 28 S
{E R BTE M3 7 d, P bR 6 5 d e BELE B E 10
do AhitE ABA X 2 4> ah Bl H BEAD B TAA &
AR A S R 28 SR A AT (1~ 7 d) Wit

ABA KRB v R TAA A B A I 7E A
JE I (10~14 & W& AR BT ABA 43 B 4 i it 7
TAA 25 s T AR 6 5 H i) 2 B 2 .

Wi 5 {1 L T 30 B (i) 4 B, 2 A R OH R 4
MR ZR & R T ek, S ABA b3
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33.900 o AR bE 28 S AEM A 3.10.14 d Bk
K AR 6 S AEME 1.7.14 d BHA B B3
KA,
2.3 {EREHE TN E ABA X H B 40 8 ABA/GA, .
ABA/IAA ABA/ZR 18

MR 3 W] I A T 3 B ] P SE L 2 A
FiH BE4 T M A ABA/GA, . ABA/IAA, ABA/ZR
HREE TR, At ABA J5 L2 AR E RELh

Fh ABA/GA; . ABA/IAA , ABA/ZR # & T K W
ABA ZbFRAG . IR A 1~14 d.HEHE 28 SRR N
ABA ZbHLE) ABA/GA, MR N 38. 3% ~63. 6%, bd
6 SR ABA &b BRIGIE K 25. 9% ~65. 5% ;
PUIEVESR (1 fh B ABA/GA, K T 0 F€ 1 55 (10 & B
Hhiiti ABA Ab B 25 45w T AR BE 28 5 i iE S
(10~14 &) 4 & - ABA/IAA {8 ; T %F T bd Ak
6 S R AE W AT (1 ~7 D IiFE K, KR
JpiE 1~14 d, 0% 28 SR ABA AL BRI ABA/
ZRAE W WE K 22. 7% ~67. 9%, B Ak 6 5% I hn
ABA AbEE¥ENR N 33.2%0~73.5%,

Fx 3 KBEMIETINE ABAXEHES B ABA/GA; (ABA/IAAABA/ZR B %M
Table 3 Effects of exogenous ABA on the ratios of ABA/GA; ,ABA/IAA and ABA/ZR

LA hPLil
f, ik 0d 1d 3d 7 d 10 d 14 d
Ratio Treatment
GT28CA 2.70 a 3.37 a 4.33 a 6.13 a 5.31 a 4.51 a
ABA/GA GT28C 1.98 b 2.31b 2.99b 4.38 b 3.25 b 3.26 b
YL6CA 2.07b 1.91b 3.53 a 3.99 b 3.37b 3.64 b
YL6A 1.53 ¢ 1.49 ¢ 2.13 ¢ 2.51 ¢ 2.49 b 2.89 be
GT28CA 1.26 a 1.50 a 1.52 a 1.53 b 3.22 a 2.69 a
ABA/IAA GT28C 0.97 be 1.43 a 1.57 a 1.47 b 2.40 b 1.78 b
YL6CA 1.09 b 1.09 b 1.58 a 2.39 a 1.31 ¢ 1.63 b
YL6C 0.84 ¢ 0.85 ¢ 1.23 b 1.41 b 1.11 ¢ 1.85b
GT28CA 3.35a 4.34 a 5.86 a 4.45 b 4.37 a 7.79 a
ABA/ZR GT28C 2.63 b 3.25b 3.49 b 3.63 be 3.28 ¢ 4.22 b
YL6CA 3.35a 3.38b 2.78 ¢ 5.17 a 3.85 b 4.59 b
YL6C 2.64 b 2.23 ¢ 2.09 d 2.98 ¢ 2.88 cd 2.62 ¢
3 i @ P 5 1 5 R 20 I M L MDA & B A, I &R A
D TE

VG R 325 ARG ) 0 M S 2% 98 #) B IR, Fridovich™
MY A m G T AR AN 2. 1
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PRV A 2 2R 3 W AU L Pl 3 I A S
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U B DO S N s S N S |
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IKFTRER R o T WA E M . FEABTFE 45 R L IR
il B H R P R 1 R L, HLE
PESER A A0 Al GT28 38 1 K T P € V5 55 59 b Al YLG
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2 A H R A R gl iR A A0 R P L MDA
ik M =R 7 ek 0 78 Al B R AR R TR B 2 S, BT 6

WA . ABA AbBS F— B 8w TR M
TREAA P92 37 180 400 O G I 1) e, BRAIS T A 2
AL MDA & 5 040 M0 I BT 52 09 05 3, X 2 Ak
M ABA $E 5 H EYE Mk i AR B, e
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Jo I R A A S 22 A
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2 0 X AN [ 5 85 7 A R B R S S T T
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VE Ry —Fh o ae #4270 R 9 bt vt o 72 Pl 25 TR B4
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FERYIEAHCOC R, Lang 5 HE 2455 1y 1
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Effects of exogenous abscisic acid on cell membrane and endogenous
hormones contents in leaves of sugarcane seedling under cold stress
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Abstract To explore the effect of spraying ABA treatment on the cold resistance of sugarcane,the
changes of cell membrane permeability and the levels of endogenous hormones in leaves of sugarcane
seedling were studied under cold stress and ABA treatment using two sugarcane cultivars GT28 with
strong cold resistance and YL6 with weak cold resistance. The plants were sprayed with ABA before 12 h
of cold treatment and leaf samples were taken at different time of cold treatment. The result showed that
the cell membrane was injured. GA; decreased while the relative electrical conductance, the contents of
MDA , ABA and the ratios of ABA/GA; . ABA/IAA and ABA/ZR were increased under the cold stress.
After spraying ABA, the injury of cell membrane was effectively alleviated, the contents of MDA and
GA, were decreased but the contents of proline and ABA and the ratio of ABA/GA; were increased, re-
flecting the improvement of cold resistance of sugarcane seedlings. It is concluded that the important
physiological bases could be characterized with lower contents of MDA and GA, ,higher contents of pro-
line and ABA ,and higher ratio of ABA/GA, in leaves of sugarcane seedling.

Key words abscisic acid; cold stress; sugarcane; cell membrane; endogenous hormone; malondial-

dehyde(MDA) ; proline
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