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The growth state of Populus euphratica Oliv. and its leaf ecological characteristics

in the lower reaches of Heihe River
ZHAO Chuanyan” , ZHAO Yang, PENG Shouzhang, WANG Yao, LI Wenjuan

State Key Laboratory of Grassland Agro-ecosystems, Lanzhou University, Lanzhou 730000, China

Abstract: The study was conducted in the lower reach of Heihe River, which is located in an extremely arid desert in
northwest China. We pay a particular attention on Populus euphratica Oliv that adapts to continental arid climate and is a
dominant component of the riparian ecosystem. Groundwater levels in the riparian ecosystem may have influences on states of
plant growth. In turn, plant leaves may reflect different growth states. To reveal the growth state and leaf-related
physiological responses of Populus euphratica Oliv forest to groundwater table variations, 42 sampling plots of Populus
euphratica Oliv under different DG were selected to investigate the relationship between Populus euphratica Oliv and its
inhabit. We investigated the ratio of died branches to total branches, the specific leaf area (SLA) , and the stomatal density
(SD) of Populus euphratica Oliv, and DG in 2009 and 2010. The result showed that the ratio of died branches to total
branches increased continually with the increasing DG, ranging from 2.45% to 81.00% , whereas the SLA decreased with
the increasing DG from 11.84 m’/kg to 5.35 m’/kg. In contrast, the SLA decreased with the increasing DG. Additionally,
the SD has a complex change trend with the increasing DG. The SD first decreased, then increased, and at last decreased
again with the increasing DG. The minimum of SD is 105 (pore/mm”) , the maximum is 218 (pore/mm”) ,and the mean
value is 158.40 (pore/mm”). We can draw conclusions that Populus euphratica Oliv suffers from various degrees of water
stress due to changes in the DG. The ratio of died branches to total branches can obviously be used to indicate the variation
of groundwater level. Populus euphratica Oliv has low productivity under severe water stress due to SLA and SD decline.

Therefore it is necessary to balance water requirement between humans and nature and protect Populus euphratica Oliv from
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extinction in this area. SD and SLA are important parameters to measure the response of the growth state of Populus

euphratica Oliv. These findings should be helpful in monitoring the growth and development of Populus euphratica Oliv

forests as well as in assessing the efficiency of ecological water delivery in the study areas.

Key Words: the lower reaches of Heihe River; Populus euphratica Oliv.; the growth state; ratio of died branches to total

branches; specific leaf area; stomatal density
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Table 1 Summary of Populus euphratica characteristics in 42 plots

. H}g‘g;]hki% Efﬁii #75 Height /m Hi7%2 Diameter at breast /cm ;ifz i% Zjd
Number groundwater density/ oAl SEHE /ME R KAE SEAAE f&/ME branches to
/cm (B/hm*)  Maximum Mean Minimum Maximum Mean Minimum  full branches

1 548 47.78 11.3 8.4 6.6 210 158 142 36.99

2 345 477.6 8.4 6.5 3.2 157 149 133 21.22

3 205 103.5 13.6 10.7 8.5 205 135 107 3.27

4 290 668.8 8.5 6.3 5.4 60 53 40 15.53

5 231 135.3 12 9.1 6.4 174 131 109 10.01

6 283 63.69 20.6 10.7 9.2 298 233 166 11.06

7 300 350 9.5 6.6 4.3 254 208 186 19.75
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s igz:}lkg ﬁfflif; % Height /m J9#% Diameter at breast /cm ;if Eftfl ‘:d

Number groundwater density/ Al SEYE /ME KA SEAAH f/ME branches to

/cm (#R/hm*)  Maximum Mean Minimum Maximum Mean Minimum  full branches
8 315 246.8 9.9 8.4 5.3 242 211 131 18.45
9 217 111.4 16.7 12.5 8 270 174 123 7.50
10 359 103.5 17.6 12.4 8.1 266 196 159 21.74
11 522 39.8 17.3 15.6 10 301 256 210 31.93
12 331 326.4 21 16.5 13 296 240 207 18.03
13 603 21.05 10.5 8 7.6 110 97 80 46.27
14 220 198.2 11.9 9.3 8.4 180 158 9% 9.64
15 208 111.4 8.8 7.9 5.5 203 184 133 3.87
16 415 71.64 9.1 6.4 3.7 202 152 113 27.72
17 846 7.96 15.1 15.1 15 360 360 360 81.04
18 503 31.84 17.3 14.4 9.7 297 233 113 41.72
19 270 95.54 13.3 10.8 6.7 243 165 157 9.79
20 423 15.92 10.2 10 9.8 156 144 132 24.95
21 766 15.92 15 13.2 11 310 280 250 54.99
22 743 47.78 14.7 12.8 11 230 169 144 54.29
23 780 7.96 9.5 9.5 9.5 140 140 140 62.00
24 751 55.72 23 14.1 11 310 272 246 59.25
25 777 7.96 20.1 20.1 20 427 427 427 63.95
26 805 7.96 18.2 18.2 18 268 268 268 68.03
27 468 127.4 12.1 9 7.9 166 148 121 31.33
28 198 828 8.1 6.4 5.3 55 43 29 2.45
29 378 222.9 11.3 8.7 5.6 178 154 132 23.98
30 434 63.69 19.5 16.5 15 210 193 177 31.09
31 201 191 1 7.4 4.6 90 68 57 3.41
32 366 183.1 8.8 6.5 4.4 198 122 10.4 21.13
33 339 63.69 12.6 9.1 45 126 81 65 19.86
34 280 80 11.9 8.3 6.1 253 162 126 10.53
35 710 55.73 23 18.5 13 295 217 187 43.33
36 327 262.7 14.4 10.4 5.1 223 188 145 18.87
37 347 660.7 1.7 9.3 7.6 289 214 144 21.49
38 402 143.3 13 8 6.4 130 119 87 21.84
39 211 72.37 13.8 10.3 8.4 308 144 119 4.85
40 394 199 12 11.3 9.5 233 215 188 21.84
41 457 175.1 27 18 16 440 338 301 33.00
42 725 15.92 21 15.6 10 236 221 206 31.09
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