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Characteristics of Robinia pseudoacacia water physiological ecology under different habitats in North Shaanxi
gully areas of Loess Plateau. SHAN Changjuan"?, LIANG Zongsuo', HAN Ruilian', HAO Wenfang'( 'Institute
of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Northwest Sc2
Tech University of Agriculture and Farestry, Yangling 712100, China; > Department of Life Sci2Tech, Henan
Institution of Sc2Tech, Xinxiang 453003, China).2Chin. J. Appl. Ecol. ,2005,16(7): 1205~ 1212.

With locust ( Robinia pseudaacacia) , the main tree species in afforestat ion, as test material, this paper studied the
characteristics of its water physiological ecology and productivity under four habitats, i. e., sunny, shady, sem2
sunny and sem2shady hillsides, in the North Shaanxi gully areas of Loess Plateau. T he mean water content in O~

500 cm soil layer was 8.87% (shady), 8. 06% ( sem2shady),7.62% (semi2sunny), and 6.96% ( sunny), r&
spectively. There was a significant discrepancy between shady, sem2shady, sem2sunny and sunnyhillsides (A=

01 01), and the difference between shady, sem2shady and sem2sunny, as well as between sem2sunny and sunny
hillsides was also significant (A= 0. 05). Remarkable relationships were found between leaf R WC, locus WSD and
soil water content ( SWC) . The leaf RWC and locust water potential under sunny hillside were lower, but those
under shady hillside were higher. T he daily mean transpiration was in order of shady (4. 07 Lg#cm’ s H >

sem2shady (3. 89 Lgtcm *#s ') > sem2sunny (3.05 Lgtem’ %#s ') > sunny (2. 70 Lgtem™ %#s™ ') hilk
side. The remarkable difference of transpiration appeared at 11:00 and 13: 00, and t here existed a remarkable r&@
lationship between transpiration and light intensity, RH and soil water content. All of these resulted in a diversity
of locust biomass under different habitats, the highest under shady hillside, and the lowest under sunny hillside,
and the differences between different habitats were all significant. It could be concluded that soil water content
was the main factor affecting locust growth.

Key words Robinia pseudoacacia, Water physiological ecology, Habitat, Loess Plateau.
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Table 1 Conditions of different habitats ,
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Fig 2 Daily variation of light intensity in, different habitats.
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Table 2 Difference of mean value of RH in different habitats 0~ 500 em ’

150~ 250 cm 300 cm
Shade Sem2shade Sem2sunny Sunny
2
51% Aa 491 3% Aa 451 1% Bb 44% Bb
[1,11, 16,30]
3 (2003 7 25 )
) (2003 5~9 )
Table 3 Daily mean value of RH and light intensity in different habitats 4 4
. b
Site types RH (%) Light intensity (0~ 500 cm)
Sy 2
(Lmolts™ #m™ ) 7 4 9 18 , F
Sunny 44 798 ¥ % Kok ko
Sem2sunny 4511 752 15191 14117 ( A= 0101
Sem2shade 4913 732 )
Shade 51 535 ’ :
4 (2003 )
Table 4 Analysis on soil water content in different habitats
3 . 3 SS df MS F Foro1
> > > Date Variation source
3 3 5129 Handdlad 4112 3 137 12133°° 759
a ¢ , Random eror 0169 8 0108
Total 4181 11
100 cm 714 Handdled 713 3 2A43 15191"F 759
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Total 8188 11
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Fig. 3 Soil water content in different habitats. 92%; . 81% N
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Fig. 5 Leaf water saturated deficit of ocust in, different growth period.

Fig 7 Daily variation of transpiration rate of locust in different habitats
in. July.,
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Table 5 Difference of transpiration rate of locust in different habitats

T ime Shade Sem2shade  Sem2sunny Sunny
7:00 11901a 21 183a 11370b  11170b
9: 00 31213Aa  31232Aa 21385Aa 11572Ab
11: 00 81200Aa  31296Abc 31460Ab 31232Abc
13: 00 41782Bb 81 000Aa 31 897BbCc21645BbCcDd
15: 00 41924a 41469a 11229 11338b
17: 00 11210ab  31758a 21314ab  21098ab
19: 00 01659a 11011a 01994a  01840a
: A= 0101 R A= 0105

Capital and small letters represent significant difference at 1%
and 5%, level, respectively. T he same below.
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Fig 9 Daily variation of leaf stoma diffuse resistance of locust in different
habitats in August.
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Fig 10 Mean value of leaf stoma diffuse resstance of locust in different
habitats in August.
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Table 6 Height and diameter at breast height and biomass of locust in
different habitats

11

Site type Height (m) DBH (cm) Biomass( kg) Fig 11 Growth curve of twig length and diameter at bottom of locust in
Sunny 51337 0120Bb 51407 0110Cc  5179? 0127Cc different habitats.
Sem2sunny 51917 0123Bb 61067 0113BCbc 61467 0118BCc 7
Sem@ shade 61407 0122ABab 6180? 0112ABab 71127 0116Bb
Shade 71107 0119Aa 71307 0115Aa 81507 0130Aa 7 . 5 ,
11 .
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2003 . 11 ,
b b
b
9
, 7
b
5 R 5
4 17 :
b b 7
6
b b 9 9 .
b
b
, 5 25
b
s > 2003 B
b b 7 b
2
’ ’ : «C )
7
Table 7Twig length and twig diameter at bottom of locust under different habitats in different growth stages
T est index Growth stages Shade Sem2shade Sem2sunny Sunny
5  May 251307 1192a 22100? 1130b 211507 1150b 201707 1115b
Twig length 7 July 391107 1187Aa 37100? 21 00Aa 311107 1169Bb 271907 1190Bc
9  Sept. 481207 21 19Aa 4318072 1199Aa 331307 1131Bb 291507 1176Bb
5 May 013207 01005Aa 01303? 01007Aa 012777 01003Bb 012507 01 005Bc
Twig diameter 7 July 013747 01004Aa 013507 01 008Aa 013247 01006Bb 012772 01007Cc
at bottom 9  Sept. 01395? 01 009Aa 01372? 01 006Aa 013447 01007Bb 01287? 01 006Cc
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