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Leaf Photosynthetic Characteristics of Bothriochloa ischaemum and

Lespedeza davurica in Mixtures under Water Stress

XU Weizhou'?, DENG Xiping®®, WANG Zhi**, XU Bingcheng”?** , WANG Xiaolin'**
(1 Shaanxi Key Laboratory of Ecological Restoration in Shanbei Mining Area, Yulin University, Yulin, Shaanxi 719000, China;
2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A&F University, Yangling.,
Shaanxi 712100, China; 3 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Re-

sources, Yangling, Shaanxi 712100, China)

Abstract: The photosynthetic characteristics of Bothriochloa ischaemum and Lespedeza davurica in the lo-
ess hillFgully was investigated under potted condition, the photosynthetic gas exchange parameters of two
species during the heading period, flowering period and mature period were studied under three soil water
regimes (HW, 80%+£5% of field capacity(FC); MW, 60% +5% of FC; LW, 40% +5% of FC) and sev-
en plant mixture ratios (i.e. 0312, 2:10, 4:8, 6:6, 8:4, 10: 2 and 12 : 0, respectively). The ob-

jectives were to determine the leaf photosynthetic characteristics of two species across their growth periods
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under different mixture ratios, and to identify their co-existence mechanisms of two native species under
lower water availability. The results showed that; (1) the net photosynthetic rate (P,), stomatal conduct-
ance (G,) and transpiration rate (T,) of two species were decreased under water stress, and the photosyn-
thetic response of B. ischaemum was more sensitive to water stress; water stress decreased photosynthesis
of both species during growth periods were caused by stomatal limitation, except for the species of L. da-
vurica in the mature period under LW soil water regime; (2) under HW soil water regime, the averaged
P, values of B. ischaemum in mixtures were significantly improved, whereas adversely affected L. davuri-
ca throughout the growing season; Under MW or LW soil water regimes, P, in mixtures showed higher
values when B. ischaemum in heading period or flowering period and L. davurica in mature period, com-
pared to respective monoculture, and the water use efficiency (WUE) of B. ischaemum were significantly
higher than that of L. davurica in different growth periods; (3) when the B. ischaemum and L. davurica
at a mixture ratio of 10 ¢ 2, the P, and WUE of B. ischaemum in different growth periods under LW re-
gime, and the P, and WUE of L. davurica in mature period under the MW or LW regimes, which were
significantly higher than that of the species in monoculture. These results suggested that the B. ischae-

mum and L. davurica at a mixture ratio of 10 ¢ 2 improved the leaf photosynthesis and water use efficiency

of both species under low soil moisture condition.

Key words: growth period; intercropping; native species; photosynthesis; water use efficiency
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(WUE, mol * mol™"),WUE = P,/T.1'"",
1.5 BUESH

Sk H] SPSS 17. 0 #4752 3143 Hr » 4 Ak B 1 {E (8]
14 S 2 M A 95 A ] Tukey” B3R 3 J5 22 43 i (One-
way ANOVA), = [H &} 2 4t (Three-way ANO-
VA) T ir 28K 55 AL A b A F 3 R x2 |
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Analysis of variance for the effects of soil water regime, mixture ratio and growth period on the photosynthetic

gas exchange of B. ischaemum and L. davurica

n A S = ] o
Material Source of variation P, T, G. W C WUE
+ 327K 43 7K Soil water regime(SWR) 2 * % * % * % * % * %
2H 4 He Bl Mixture ratio(MR) 5 * %k * % * %k * % * %
" A4 F # Growth period(GP) 2 * % * % * * * % * %
EES S
Bothriochloa SWR X MR 10 NS * % * % * *x * %
ischaemum
SWR X GP 4 * % * % * X * % * %
MR X GP 10 NS * % * X * % * %
SWR X MR X GP 20 NS * %k * X * % * %
+ 5K 43 7K F Soil water regime(SWR) 2 * * * % * % * % * %
204 L) Mixture ratio(MR) 5 * * * % * *x NS * *
A4 F # Growth period(GP) 2 * * * * * * * % * %
ik G B AT
Lespedeza SWR X MR 10 * %k * %k * %k * * * *
davurica
SWR X GP 4 * %k * % * Xx * * * *
MR X GP 10 * % * % * % * % * %
SWR X MR X GP 20 NS * % * % * % * %

e ik o Jp R 22 3K 0,05 F1 0. 01 KNS FREF AL FE

Note: * and * * represents significant at 0. 05 and 0. 01 level, respectively; NS represent no significant
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Fig. 1

Net photosynthetic rate of B. ischaemum and L. davurica during their growth periods at different

mixture ratios and soil water regimes
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Fig. 2 Transpiration rate of B. ischaemum and L. davurica during their growth periods at

different mixture ratios and soil water regimes
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at different mixture ratios and soil water regimes
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