%40%* 2 4 FEREMBEXRLHFR Vol.40 No.2
2022 4 3 Agricultural Research in the Arid Areas Mar. 2022

XEHS :1000-7601(2022) 02-0009-08 doi; 10.7606/].issn.1000-7601.2022.02.02

FEMIX 5 5] Fh 88X T 258 5 i ke

AR E R, A HEE,
FAP A E AER

(LB TEMRR B 35 MR VORI T, B8 32K 5% 830000 ;2. (AL AR B AP B &R I6 rhuls | Biie 224 /K 835311;
3RV S AR 2R B, e 2 K SE 830046 ;4. T SR A B 5 ) FH ) SR e B SR A, e 48K 5% 830000)

W E AR FREMX ST M ARN R EREER, I K R REESKE, LS D3 a k5 f Ak
TR MR, KA A FAE AR T %, EE 4 N K M E(CKTL T2, T3, H 8 %K &2 5 A 80% ~85% .55% ~60% .
40% ~45% 30% ~35%) , Il £ 3 SOD 7% POD %M MDA 4 & HABRAE WTHAKEALE HHEXAEMEL

BHE(Pn) ST AR ER 2N FBEERES L TB S EHHEE A TN SAGI A aENRER, 1%
WD FERETHEARSGE THAMEEOSESXNEMILEE N AP ES 1 SHARSELE 2 A ETH MW
BERA WY 361.85%, 285 EAMEASLEN T3 AERNER T 284.87%, (2) M & T 3 it th 8 fn
5 # G ¥ POD M A B B A, 1275 & T3 AL B TRATBE M Y 373.88%, 5 A B 8 & Fi 4 40 22 41 SOD & M4 & T =t
WA Rt A T3 LB THMWT 118.70%, £ T H#E MDA A ERM AT W FEFE, L4 44 5 AF
MDA 4 EHRAN NN BEAREGTHRELA, S HABMTERENE I, T F4ELHBK, Pn BEBK,

A EZEPnREZFHK, 2T T REFALEE TBAETHRIKTY 5551%, 85 5 A T3ILET Pn BT
81.08%, () B FRASONMELFKRBEDHR L ER TN ES AR ERBRERT h SRS 5>1275>% 6 5>
i1 S>>t i,

KR A T B A AT R S AT A

h B 4535 .8792.41;0945.78 ERARERD A

Response of five introduced Fraxinus chinensis
species to drought stress in Yili area

ZHANG Zhigang"*, LI Bin®*, SHI Kaiqi’, Yang Jianjun’,
WANG Heping®, LI Hong', SHI Haiyan’
(1. Institute of Forestation and Desertification Control, Xinjiang Academy of Forestry Science, Urumgqi, Xinjiang 830000, China;
2.Yili Prefecture Forest Tree Breeding Experiment Center, Qapchar, Xinjiang 835311, China;
3.College of Resources and Environmental Science, Xinjiang University ,Urumqi, Xinjiang 830046, China;
4.Key Laboratory of Forest Resources and Utilization in Xinjiang of National Forestry and
Grassland Administration, Urumgqi, Xinjiang 830020, China)

Abstract; To provide a theoretical basis for future regional promotion and cultivation of Fraxinus chinensis, the
difference of drought resistance of five introduced Fraxinus species in Yili was analyzed. The study used five three-
year-old Fraxinus chinensis seedlings with four potted water control treatments of 80% ~85%, 55% ~60% , 40% ~
45% , and 30% ~35% field moisture capacity as CK, T1, T2, T3. The SOD activity, POD activity, MDA content,
proline content, soluble protein content, chlorophyll content, and net photosynthetic rate ( Pn) were tested. The
principal component analysis, membership function and multiple stepwise regression were used to evaluate the
drought resistance of five introduced Fraxinus chinensis species. The results were as followes: (1) Under drought

stress, proline content and soluble protein content increased significantly compared with the control. The proline

Y Fs B #9:2021-05-24 & @ 5 #5:2021-12-18

ESWA HER 5w ARMNARRRFIEE Lithrh U A | 1 A B ASUMROR R R S 2 B I (202110)

PEE T Ik (1986-) , 55 i dudk A, BIBSE 51, 32 MNFHAMRA S RO K 5 RMEEF 5. E-mail :648753460@ qq.com
WEEE 2% (1962-) , B A, EH?{E FENFEFRAE BTG, E-mail:2373903245@ qq.com



10 T F XA 5T 55 40 &

content of Fraxinus velutina ‘ Yuanla—1" increased by 361.85% under T2 treatment, and the soluble protein con-
tent of F. chinensis ‘Lula—5’ increased by 284.87% under T3 treatment. (2) With the increase of drought stress,
the POD activity of five species of Fraxinus chinensis increased continuously, and the POD activity of ‘1275’ in T3
treatment increased by 373.88% compared with the control. Compared with the control, the activity of SOD in each
treatment group of five species of Fraxinus chinensis increased, and that of F. chinensis ‘ Jinye’ increased by 118.70%
under T3 treatment. The MDA content of F. chinensis ‘ Jinye’ was lower, but the change of MDA was not significant.
The MDA content of four species in the treatment groups was significantly higher than that in the control group.
(3) With the increase of drought stress, the chlorophyll content of five species of Fraxinus chinensis decreased con-
tinuously. The Pn decreased significantly, and the chlorophyll content was highly significantly correlated with Pn. The
chlorophyll content of F. chinensis ‘ Jinye’ decreased by 55.51% in T3 treatment, and the Pn decreased by 81.08% in
F. chinensis ‘Lula=5" T3 treatment.The order of drought resistance of chosen five Fraxinus chinensis was F. chinensis
‘Lula=5’ >1275> F. chinensis ‘lula—6’> F. velutina ‘ Yuanla—1" > F. chinensis Jinye’ .

Keywords ; Fraxinus chinensis; drought stress; physiological and biochemical indexes; comprehensive evalua-

tion of drought resistance; Yili area
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Note: Different lowercase letters indicate significant differences among drought stress treatments ( P<0.05).
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Effects of drought stress on physiological and biochemical indexes of five Fraxinus species

Fig.1
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Table 1 ~ Correlation of photosynthetic, physiological and biochemical indexes of five Fraxinus species under drought stress
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content
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P = ity Ao L
AR it 0.509" * 0.415" 1.000
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UES NiE ‘s ‘s .
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rate

e o= FORIBEMIE(P<0.01) 5 = FR BEMKL(P<0.05)

Note: * * represents extremely significant correlation (P<0.01) ,and * represents significant correlation (P<0.05).
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Table 2 Principal component analysis of seven indexes of five Fraxinus species under drought stress
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Table 3  Comprehensive evaluation on drought resistance of five Fraxinus species
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