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Comprehensive evaluation on drought resistance of five economic forest
species at seedling stage in aird areas of Gansu province

CHONG Pei-fang, SHAN Li-shan, SU Shi-ping, LI Yi
( College of Forestry, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: A pot experiment was conducted to investigate the effect of drought stress on the drought resistance of five
economic forest species, i. e., Juglans regia, Ziziphus jujuba Mill, Lycium barbarum L., Hippophae rhamnoides Linn
and Zanthoxylum bungeanum Maxim. Using the methods of subordination function and grey correlation analysis, the re-
lationship between drought resistance with the physiological and biochemical indexes including relative permeability of
plasma (RPP), root vigor(RV), malondialdehyde (MDA ), chlorophyll(a + b) , osmotic adjustment substances and activ-
ities of antioxidant enzymes(SOD.POD,CAT) were evaluated. The results showed that the order of drought resistance in
five economic forest species were different under four drought stress trentments, subordination function value of J. regia is
0.5385 which is the highest under CK treatment, and subordination function value of Z.bungeanum Maxim is 0.5312
which is the highest under HD treatment. Comprehensive evaluation indicated that the subordination function value of five
economic forest species respectively were 0. 5610( Z. bungeanum Maxim.), 0.4992( J. regia), 0.4796( Z. Jujuba
Mill), 0.5028( L. barbarum 1..), 0.5221( H. rhamnoides Linn), with the order of Z. bungeanum Maxim. > L. bar-
barum L. > H. rhamnoides Linn > [J. regia > Z. jujuba Mill. This result had some relevance to selecting appropriate
species for drought conditions. The correlation degrees average value of proline (Pro), RPP, soluble sugur (SS), solu-
ble protein (SP), MDA and CAT is 0.8562. The adaptation mechanism of five forest species to drought stress were at-
tributed to osmotic adjustment substances, activities of antioxidant enzymes and lipid peroxidation.

Keywords: economic forest; drought resistance; arid areas of Gansu; comprehensive evaluation
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Table 1~ Average subordination values of drought resistant

capability and the drought resistant order of five

economic forest species under drought stress

e i PRI g
Treatments Species Average ) oy
value
W Z. bungeanum Maxim. 0.4475 4
Btk J. regia 0.5385 1
CK 7. jujuba Mill 0.4219 5
Hifd L. barbarum L. 0.4734 3
VPR H. rhamnoides Linn 0.4993 2
W Z. bungeanum Maxim. 0.5541 1
Rk J. regia 0.5402 2
LD K 7. jujuba Mill 0.5233 4
MIFC L. barbarum L. 0.4556 5
VPR H. rhamnoides Linn 0.5247 3
ML Z. bungeanum Maxim. 0.5312 1
Bk Ju. regia 0.4956 3
MD K 7. jujuba Mill 0.4832 4
MIFS L. barbarum 1. 0.5094 2
W H. rhamnoides Linn 0.4801 5
W Z. bungeanum Maxim. 0.5312 1
bk J. regia 0.4865 5
HD K 7. jujuba Mill 0.4901 4
ML L. barbarum L. 0.5006 3
Ik H. rhamnoides Linn 0.5044 2

HYK M SP.SS.RV.RPP.CAT MDA ¥J7£0.7~0.8 Z
i), Chl(a + b) e 22, AN 0.4,

ATLUE ), 78 5 R Fde, Pro, RPP,SS,. SP, CAT
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Table 2 Comprehensive evaluation of drought resistance of five economic forest species
EiL0N TEH bk RS it TR
Indexes Z. bungeanum Maxim. J. regia Z. jujuba Mill L. barbarum L. H. rhamnoides Linn
Chl(a+b) 0.5119 0.5184 0.4841 0.4583 0.4629
RPP 0.6572 0.5184 0.5095 0.4942 0.4439
Pro 0.4731 0.5278 0.4718 0.4998 0.4167
SS 0.5189 0.5096 0.4541 0.5406 0.6038
Sp 0.5292 0.4445 0.4684 0.4692 0.5469
MDA 0.4917 0.5140 0.3376 0.5238 0.6187
RV 0.5034 0.4826 0.4871 0.4921 0.4305
SOD 0.4742 0.4799 0.5932 0.5137 0.5084
POD 0.5283 0.4803 0.5422 0.5223 0.5326
CAT 0.4721 0.5165 0.4484 0.5139 0.4569
SFH{E Average value 0.5160 0.4992 0.4796 0.5028 0.5021
HEJF Order 1 4 5 2 3

R3S MHEFHMTHETMAE ISR XKEMNE

Table 3 The grey correlative degree and weight of ten drought resistance indexes on five economic forest species

TEMR Btk & HiAd Wk
Z . bungeanum Maxim. J. regia Z . jujuba Mill L. barbarum L. H . rhamnoides Linn
oy Y y Ny Y Ny Y, Ny Y, Ny Y,
(IS 1 . XK e ST XK e L -
Index  Correlation - HEF  Correlation . HY  Correlation . HEF  Correlation . HEFF  Correlation HEF
Weight Weight Weight Weight Weight
degrees ) Order  degrees ) Order  degrees ) Order  degrees ) Order  degrees ) Order
R(k) R(kK) R(kK) R(K) R(K)
Chl(a+b) 0.4960 0.0623 9 0.5876 0.0770 9 0.4388 0.0538 10  0.3107 0.0385 10  0.5301 0.0688 9
RPP 0.9988 0.1254 1 0.7952 0.1042 7 0.9000 0.1202 2 0.9917 0.1230 2 0.9803 0.1273 1
pro 0.9483 0.1191 6 0.8481 0.1111 5 0.7894 0.1091 0.9653 0.1197 5 0.7682 0.0998 6
SS 0.9987 0.1254 2 0.9511 0.1246 1 0.9039 0.1219 1 0.9678 0.1200 4 0.9231 0.1199 3
SP 0.9452 0.1187 5 0.8027 0.1051 6 0.8655 0.1184 3 0.9688 0.1202 3 0.9778 0.1270 2
MDA 0.9816 0.1232 3 0.9241 0.1210 2 0.7876 0.1088 7 0.9989 0.1239 1 0.8526 0.1107 5
RV 0.6193 0.0778 8 0.8920 0.1168 3 0.8079 0.1113 5 0.6298 0.0781 8 0.8906 0.1157 4
SOD 0.6674 0.0838 7 0.6239 0.0817 8 0.6189 0.0759 8 0.6083 0.0754 9 0.7143 0.0928 7
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