wF @ ¥ 201208):5~10

- IR -

MR RIS TR E KT EFF N RULER RN

w B, RMAK,.FFHR,KREF, KL H,FRAE

(L PGACRMBHE RS 2588 BEP IR 71210052, FEALRMBHE K% A fr B, BRF Hik 712100

B EAFRBATERR2aAFAGAMMRITERRAEL . FRIKT FFAAEH
T 4P R E % (GB) (Bt % BR (ABA) Fo 85 -2 24 (SNP, NO 44K 33 -F 8,41 5 45 % 3 8ALE 39 B 76
¥, %R EY MR GBLABA f2 NO 2 BAKT T F 48 T -F &8 K40 & ot A R AR A&
Pfe MDA 4%, & F it it 55 CK A8, 5 81 4K T 13.5%.12.2%0.18. 4% 5 32.4%.14. 4%,
37.6% ;4R GB.ABA #= NO 323 7 # % ¥ SOD.CAT #= POD #) &, /& & ja] 3K 8 30% i 5
X3 % K,5 B CK 4816, POD # M4 5] 3 4 13.5%.13. 4% = 24. 4% ,SOD & M 2 5] 38
15.3%.13. 7% %= 16. 2% ,CAT PR 45138 m 63.2%.53. 7% F= 95. 3%, 2 & B 7& M I 46 F &,
$M R GB.ABA 42 & GR.DHAR.,APX #= MDHAR #) %t # 55 CAT %% #4905 , Bl A4 | 14
HKF 30% w B % 2 1% 3] % K ;NO 42 & ,GR.DHAR,APX # & A4 # iR 48 R, & & NO #F
MDHAR # M FFLAEZAH IS ALEZFREF, TAKE, RESNR YR T ALY 6 5 -F £ 22 35
AAENEBREAE, AR HINRE GBLABA F= NO TH 2693 Z 7+ A 9 AN R B89 75
ML T M AN G AR TS, I GBLABA #o NO 42 ,NO AR S FEMERFRFT @

R ZEF,GB A H ok, ABA 4 2 &K,

KR SMNEY R B EHES s TR 2K LA LB i
FESEKE:S661.1047.3 SCEKARIEAD:A  3CEZ4ES:1001—0009(2012)18—0005—06

SR — BT E R AL G RS L A
T T RAT R E B LT, EERIEE LR
s, A TRESUR BABRAXER. P, #F5E A A
YRR R R R R A —E DB,

F—1EE RN A (1986-) , %, B B H E A, £k L, I EZK
EEMAERASHK A, Email:quanjingl986@163. com.
FEEE RAANL), Bz R AL, 3 88, M4
FI0 2 B F T AR K 4B 5 AR BRI 56 fe B R A
BEEEREFEFWHH R T4, E-mail:linsenzhang@163. com.
EETH:BRFR” LHAKER TR B (CARS28) ;R b I
HHATILE R F B R B (Nyhyzx07-024) ;1 B AT £ K% £
¥ 843 B (2011KTZB02-02-05) ,

s B #9:2012—05—14

BUABTIE R DAY 18 52 55 35 1Ak P9 AR A TR 5 4 o
HEBER YRR R, ZM T B 5 &R A
U T REEY T R RIEFERAAEERY
B DX X Y R BT S5 R AR 258
L AMTE A A SR R HY 52 38 58 0 L O
BEET —E MR, St ABA B LR A9 45 5 , vk
/NBRREEVERIT — B &, IR R T R A EE
— AR NOE Y AN ERNES - T HEY 4
KABWR. 25 THYOESER FTig. i
J& 32 R ALIE Bl DL B A Y X o 38 14 W SO 46 AR i 0
U —EWRERANR NO Al SHE LR R %
5 BEARAE R N H, O, & 8 DUGRY 41D 232 38 14 £
E, REEGURACTIRET S RSME NO BT L 5% ff 306 5% % 48

stress plastic shelter were investigated in 6 cultivars. The significantly related indicators were screened with the heat

injury by the membership function method. The results showed that 4 indexes,were significant negative correlation with

the heat injury index,could be used to identify the heat resistance of Chinese flowering cabbages. It included the HT-PH,
HT-SSLN,HT-TW and HT-SR in heat stress plastic shelter during the cultivars harvesting time. The heat tolerance of

the tested 6 cultivars could be divided into three types. The ‘Sijiu-19caixin’ and ‘Sijiuhuangcaixin’ were heat resistant

type, ¢ Youlv50tiancaixin’ and Youlv501caixin’ were general heat tolerance, ¢ Youlv701caixin’ and Teqgingchixin4” were

heat-sensitive.

Key words; Chinese flowering cabbage;heat tolerance;heat injury index;comprehensive membership function method
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Table 1 Effect of exogenous substances on leaf water potential of drought stress and rewater
ek 7Kk #« Leaf water potential/ Mpa
Field water capacity 759% 60% 459% 30% 25% HKE 5% 65%

CK —1.67%£0. 10a —2.334+0.07b —2.6240. 10c —2.7240.13d —2.85+0.13e —1. 8140. 09ab —2.3640.11b
Ty —1.74+0.07a —2.247+0.08b —2.39740. 09¢ —2.42+0. 12¢ —2.56+0.11d —1.61%0. 10a —2.22740.09b
Te —1.78+0.07a —2.26+0.10b —2.46+0. l4c —2.5940.09d —2.7340. 10e —1.7440. 14a —2.3140. 14b
Ts —1.7140. 10ab —2.134+0.13b —2.2540.13c —2.334+0.12d —2.44740. 09e —1.66+0.07a —1.9640.07b

B :CK: AT R , B R 25260 Bk 5 Ty B8 100 me/L GB, HAAT R RMK , HIE Rk Bk 25 Y0 227K 5 Tz 8 100 gmol/ L ABA, HH AR T R RMK , H TEI K

B 2590RF 47K 5 Ts <3 200 pmol/L SNP, 44 T RARMAK , FRIREK B 25 0B 5K

2.2 HMEY RN T REK TR F CAT ,POD,
SOD Fifg i 14 ) 5%

H & 1-a A] 50, BE & 36 72 BE A 3 fin, CAT T2
WAEFEERKMES. 2 T, T, T, A5/ CAT 1%
PR T CK, 7 H Bl F5 K & 30 % it ik Bl s, 5 R
CK i, T, . T, T3 CAT {ﬁ'ﬁﬁ%“i%jm 63.2% .
53. 7% M1 95. 3%, 2 J5 CAT THMEFF 4~ P ; B /K 2 H )
FekE 75%,CAT WEHHE TR AEERTIER,
T, . T,.Ts &b B4 CAT 7 4 %1 & CK # 159.8% .
150. 1% F1 200. 8% , FMNF AN FH 20 55 % R 52 Bt 25 B &5

EESHA T, AP AR MR, TR B, T, &b
AL,

M 1-b, 1-c °] LA F 1, b & 38 72 B A4 m el
POD,SOD {EM: A a# s CAT W& AL AH [,
) BE 7E H E) 35K B 30%0 it ik Bl i, 5 CK A/ L, Th s
T, T, &b ¥ 40 POD {1 43 5 3 fin 13.5%. 13. 4% Fl
24. 4% ,SOD JEMEA BIRE N 15. 3% .13. 7% 1 16. 2%, 2
JEBREYEFT I8 T . & KJE,POD il SOD #3114 371 B
BRRE, BE R T IE® K, CK A3 B VS M5 X, T,
Ab 3 ) B TS PR R R G

_ 040 +=CK+~Ti+ T~ T; 25 b 600 ¢
£ (0);(5) E 2 550
z 0 = Z 500
A 025 A 15 T 450
2 020 ) S
g 015 g 10 g 0
s £l 2 350
= 010 3 os @
> .
S 005 S 300
250

75 60 45 30 25 75 65
R
Field water capacity/%

ol
75 60 45 30 25 75 65
. HERKE

Field water capacity/%

75 60 45 30 25 75 65
5K

Field water capacity/%

1 SME#R YT REk TR RRA CAT POD A1 SOD & KR

Fig. 1 Effect of exogenous substances on CAT ,POD and SOD activity in apple leaves to the drought stress and rewater
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Fig. 2 Effect of exogenous substances on GR,DHAR,APX and MDHAR activity in apple leaves to drought stress and rewater
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Fig. 3 Effect of exogenous substances on content of soluble protein,relative membrane permeability and MDA contents in

apple leaves to the drought stress and rewater
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Effect of Exogenous Substances on Antioxidant Protection Enzyme Activity of
Drought Stress and Rewater for Malus hupehensis

QUAN Jing' ,ZHANG Lin-sen' , LI Xue-wei' ,ZHANG Hai-ting® ,ZHANG Li-xin’ , LI Bing-zhi' , MA Feng-wang"
(1. College of Horticulture, Northwest Agricultural and Forestry University, Yangling, Shaanxi 712100; 2. College of Science, Northwest
Agricultural and Forestry University, Yangling , Shaanxi 712100)

Abstract; An experiment was set up, the effect of exogenous GB, ABA and NO to the antioxidant protection enzyme
activity after drought and rewater using two-year-old Malus hupehensis for materials were studied and compared. The
results showed that exogenous GB, ABA and NO significantly reduced the relative membrane permeability and MDA
content in leaves of Malus hupehensis after drought stress and rewater. Compared with CK,in severe drought,the relative
membrane permeability and MDA content respectively decreased by 13.5%,12.2%,18. 4% and 32. 4% ,14. 4% ,37. 6% ;
exogenous GB, ABA and NO improved the activities of SOD, CAT and POD in leaves of Malus hupehensis,in field
moisture capacity 30% they respectively achieved the maximum, compared with the same period CK, POD activity
respectively increased by 13.5%,13. 4% and 24. 4% ,SOD activity respectively increased by 15.3%,13.7% and 16. 2%,
CAT activity respectively increased by 63.2%5,53. 7% and 95. 3%, then the enzyme activity decreased. Exogenous GB,
ABA treatment made the DHAR, APX,GR,MDHAR activity and the CAT activity had a same changing trends,also in
field moisture capacity 30% they respectively achieve the maximumj;exogenous NO treatment also made the DHAR,
APX,GR activity had the same change tendency, although NO treatment made the MDHAR activity higher than the
single drought treatment, but not reached significant differences. After rewater, the variation tendencies of the drought
resistance and physiological indexes of Malus hupehensis was the same, which treaded with the different exogenous
substances. The results clearly explained that exogenous GB, ABA and NO can effectively increase the antioxidant
protection enzyme activity of the leaves, enhance the drought resistance of Malus hupehensis. Comparison between GB,
ABA and NO treatment showed that,in the improvement of drought resistance of Malus hupehensis, NO treatment was
the best one,GB treatment was next, ABA was the last one.

Key words: exogenous substances; Malus hupehensis ;drought stress and rewater;antioxidant protection enzyme
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