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Systematic Evaluation on Drought Resistance of Nitraria
Tangutorum from Four Geographical Populations

CH ONG Petfang, SU Shi-ping, GAO Min, LI Yi
(College of Foresiry, GansuAgricultural University, Lanzhou, Gansu 730070, China)

Abstract: The drought resistance of Nitraria tangutorum from four geographical populations, i e, Jt
uzhoutai District of Lanzhou City( LZJ), Mingin County of Wuwei City( WWM), Linze County of Zhangye
City(ZYL) and Jinta County of Jiuquan City(JQJ), are investigated regarding physiological and biochemical
indices, including net photosynthetic rate, chlorophyll, soluble sugar, proline, malondialdehyde, superoxide
dismutase and peroxidase. Using the methods of subordination function, grey correlation analysis and princ
pal component analysis, the relationship of drought resistance with the indexes were evaluated systematical-
ly. The results show that the drought resistance of Nitraria tangutorum from four geographical populations
was in order as JQJ> WWM> ZYL> LZJ, indicating a increasing trend of drought resistance with increasing-
ly adverse circumstances. This implies that the plant adapted to environmental conditions through adjusting
its physiological features. T he seventeen drought resistant indices were restricted by and relied on each other
in comprehensively conditioning drought resistance of Nitraria tangutorum. However, the main two mecha
nisms, i.e., the xanthophyll cycle-dependent thermal energy dissipation and the photoprotective mechanism
of photoinhibition, played the leading roles in the drought resistant mechanisms of N iiraria tangutorum.

Keywords: geographical population; Nitraria tangutorum; drought resistant index; comprehensive evaluation
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2 4
LZJ) WWM ZYL JQJ
P,/ (Hmol® m=2+ s 1) 7.50%1. 86 5.65%1. 34 6.90%1.31 4.90%1.85
T,/ (mmols m-2+ s=1) 6.78 L 1. 46 5.19%1. 51 5.91%1.72 4.95%1.43
WUE/(Mmol* mol™ ") 1.12%0. 44 1.26%0.73 1.29%0.51 1.10%£0.59
PsSlIl F,/F, 0.76 £0. 06 0. 69 0. 06 0.73%0.05 0.69%£0.10
Dpg 1y 0.57%0. 13 0.45%0.13 0.52%+0.14 0.45%0.17
qN 0.48%0. 14 0. 66£0. 12 0.57%0.12 0.72%0. 12
RWC/% 91.34%2. 74 64.52t6. 42 79.07%4.61 62.50%2.03
WP/ M Pa - 12.77%0.77 -17.72%0.54 - 15.38%0.89 - 20.26%0.56
SOD/(U= g™ ") 186. 55 +20. 89 287.45%16. 39 263.86£27.57 309. 37£25.94
POD/(U=* g 1) 995.20%136. 78 760.60£70. 43 782.80%90.37 720. 60 £85.21
CAT/(Us< g 1) 97.00%18. 26 139.00%£20. 21 143.60%16.13 161.41+25.61
Pro/(Ug* g~ ') 174.65%7. 33 215. 49 £6. 84 198.48%12.11 235.29%4.31
SS/(mg* g ") 68.78 £6. 15 108. 60 £ 6. 89 104.98%9.24 121.05%8.33
MDA/(Hg* g=1) 11.24 £0. 70 20.75%1. 58 17.13%0.50 22.39£0. 67
03/ (Mmol * min~") 100. 83*12. 13 120.50%11. 21 118.50%10.34 139.33%+11.82
(a+ b)/(mg* g~ ") 4.847%0. 14 4.8510. 21 4.17%0.54 3.22%0.56
alb 2.192%0. 16 2.31%0. 17 1.51%0.18 2.00%0.59
3 4 SOD, 0, Chla/b,POD  Chl( a+ b) 0.6
,  @su,MDA P 0. 53~ 0. 57
LZ] WWM  ZYL JQJ i N
P, 0.597 0.496 0.484 0.577
T, 0.429 0.454 0.476 0.559 Fo/Fn 2 4
WUE 0.390 0.419 0.496 0.358 ) 5
pstl FJF, 0.457 0.481 0.483 0.54 WUE, WP, SS, T, CAT ~ RWC 4
o 0.366 0.426 0.480 0.621 ; Pro, SOD,0;, Chl(a/b) ,POD  Chl(a
S
gv 0.432  0.588 0.417 0.586 +b) ’
RWC 0.407 0.412 0.278 0.429 @si, MDA Pu
WP 0.412 0.528 0.403 0.498
SOD 0.687 0.343 0.529 0.626 4
POD 0.619 0.476 0.464 0.454
CAT 0.327 0.528 0.396 0.524 P 0.5343 00494 17
Pro 0.716 0.482 0.723 0.257 T 0.661 2 0.061 1
SS 0.455 0.648 0.366 0.552 WUE 0.6900 0,063 8
B o of T
(a+ b) 0.188 0.625 0.525 0.503 Bsu 05743 0.0531 15
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’ CAT 0.6538 0.0604 7
( ) t qv> Fo/ Fn> WUE > WP Pro 0.6365 0.0589 9
> S8S> T+> CAT> RWC> Pro > SOD > O:> Chl(a/ SS 0.6674 0.0617 5
b)> POD > Chl(a+ b) > @su> MDA> P. , MDA 0.5375 0.0497 16
qv Fo/Fnm 0.7 : 0; 0.6252 0.0578 11
WUE WP 0. 68 , : (a+ b) 0.6075 0.0562 14
SS,T,,CAT  RWC 0.64  ; Pro, /b 0639 00976 13
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3.3 Yo= 0. 278x1+ 0. 065x2+ 0. 675x3+ 0. 172x4+
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, ( 5) + 0. 223x13 — 0. 001x4 + 0. 047x15 —
5 0. 165x 16— 0. 945x17 (7)
(6) , 1 13. 82
1 2 3 , 81. 22,
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RWC -0.978 0.136 - 0. 156 , 0.9
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SOD 0.990 0.126 0. 060
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M DA 0.996 - 0.001 0. 089 (1, 2 1. 81
0; 0.959  0.047 - 0.28 ’ 10. 00% Chl(a/b)
(a+ b) - 0.663 - 0.165 0.730 (- 0.945) WUE(0. 675)2 2
al b - 0.031 0.945 0. 326 4
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5 3
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Yi==0.959%1—- 0. 993x2+ 0. 065x3— 0. 964 x4 6 )
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0. 91x 12+ 0. 975x 13+ 0. 996x 14+ 0. 959« 15 ZYL> L7],
- 0.663x16— 0.031x17 (6)
6 4
1 2
LZ) - 5.074 4 - 1.097 4 - 6.171 4
WWM - 0.579 3 2.588 1 2.004 2
ZY L - 0.075 2 - 0.518 3 - 0.593 3
JQJ 1. 779 1 0.427 2 2.206 1
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