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Photosynthetic Characteristics of Some Tree Species in Wind-water

Erosion Crisscross Region in the Loess Plateau
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(1. China Institute of Water Resources and Hydropower Research, Beijing 100044 ,China;
2. Northwest A& F University, Shaanxi, Yangling 712100, China)

Abstract: Characteristics of photosynthetic rate, the transpiration rate and their correlations with the envi-
ronmental factors were investigated of Populus hopeiensis, P. simonii, Prunus davidiana , Armeniaca an-
su, Caragana spp. , and Hippophae rhamnoides in the mixed area with both water and wind erosion in the
Loess Plateau by using Li-6400Q photosynthesis system. The results indicated that the light saturation
points of the 6 species were so high that they could adapt to the local high lighted climate. The light com-
pensation points of trees were lower than those of the shrubs. The light use efficiencies of trees were high-
er. The diurnal course of net photosynthetic rate of H. rhamnoides eshibited a double-peak cruve, while
other species were single-peak curres. And the process was dominated by environmental factors and their
physiological functions. The averags of diurnal net photosynthetic rates of 6 species studied were 14. 21+
1.78, 14.5542.18, 12.12+£2.15, 12. 7543. 36, 12.32£2.79, 12.46%3. 85 pmol * m * « s ' respective-
ly, among them, two poplar species was 13. 8% higher than those of others. The diurnal course of stoma-
tal conductance and intercellular CO, concentration for 6 tree species significantly changed. The stomatal
conductance and intercellular CO, concentration of trees were higher than shrubs. And the change was rel-

atively stable. The transpiration rate of 6 species changed significantly. Diurnal transpiration rate were
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5.37+1.85, 5.50+1.95, 2.9640.97, 3.294+1.06, 4.11+1.17, 3.41+1.23 mmol *» m™* « s~

respec-
tively. The transpiration rates of two poplar trees were significantly higher than those of othes. The water
use efficiencies of 6 species were 2. 99+1.37, 3.09+1.76, 4.614+2.15, 4.10%1. 35, 3.0940. 65, 3.80+%
0. 58 pmol « mmol ' respectively. The water use efficiencies of P. hopeiensis, P. simonii and C. spp.
were lower than those of others.
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Table 1 The fundamental characteristics of the trees measured
/a JC e hm D) /m ¢ )/em / (mXm)
18 240 15.5 23.5 6.2%5.8
48 800 3.6 13.2 3.3X3.5
48 900 3.2 13.6 4.1X3.8
48 2.1 3.7 2.7X2.0
48 1:1: 1.4 2.0 1.4X1.6
9 4 200 1.8 3.1 1.3X1.2
2.2 o
2.2.1 — o
, ) 0~2 000 pmol * m™* « s~ !
20 mX20 m,10 mX10 m , 12 . 2~4 min 1
) ) ) . . CO, 368 pmol « mol ',
3 23~25C, 50% ;
. (LSP,pymol « m * « s '),
2.2.2 Li-6400Q (LCP,pymol * m™ % « s7 '), (P, »
, pmol « m * « s '), (AQE, mol -
2 cm X3 cm R mol HE
, , 8:00~18.:00
) Li-6400Q , 2 h
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Table 2 Characteristic parameters of light response curves of 6 trees
R? / (mol « mol™ 1)
/ (pmol*m 2 +s 1)
Pn=—7E—06PAR?+0.021PAR+1. 404 0.93 1507 15.2 17. 30 1.72 0.051
Pn=—8E—06PAR?+0.022PAR-+0.894 0.95 1494 28.1 18.51 1.33 0.053
Pn=—6E—06PAR*>+0.019PAR+1.119 0.94 1 600 19.2 16. 48 1.49 0. 050
Pn=—7E—06PAR?+0.021PAR+0. 222 0.95 1521 34.4 16. 43 0. 95 0. 039
Pn=—6E—06PAR?+0.020PAR—0.721 0.96 1 650 61.2 15.61 0.47 0.034
Pn=—6E—06PAR?+0. 020PAR—0. 622 0. 98 1650 48.6 15.71 0.33 0.033
. , ; 4
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Fig. 2 Relationships among stomatal conductance or intercellular CO; concentration and effective radiation intensity for 6 trees
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Fig. 3 Relationships among diurnal changes of effective radiation intensity and
air temperature, relative humidity or CO; concentration for 6 trees
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Fig. 4 Diurnal changes of net photosynthetic rate of 6 trees
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Table 3 Diurnal changes of characteristic value for net photosynthetic rate of 6 trees
/(pmol e m~?% « 57 1) /(umol + m 2 + s~ 1) Cv
16.67+2.30 10:00 14.21+1.78 0.13
16.84+0. 45 10:00 14.55+2.18 0.15
14.77+£1.70 10:00 12.12+2.15 0.18
17.04+0. 37 12.00 12.75+3. 36 0. 26
16.21+0. 21 12.00 12.32+2.79 0.23
16.71+1.01 12:00 12.46+3.85 0. 31
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Fig.5 Diurnal changes of stomatal conductance and intercellular CO, concentration of 6 trees
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Table 4 Diurnal changes of characteristic values for stomatal conductance and intercellular CO; concentration of 6 trees
C,
G, 0. 38 10:00 0.284+0.08 0.27
C; 223 14.00 244419 0.08
[€X 0.33 10:00 0.28+0.03 0.12
C; 235 14.00 248412 0.05
Gy 0.18 10.00 0.14%+0.03 0.23
C; 181 14.00 194+12 0.06
Gy 0.18 10:00 0.14+0.04 0. 26
C; 161 12.00 185416 0.09
Gy 0. 30 10:00 0.214+0.09 0.42
C; 187 14:00 240+37 0.15
Gy 0.23 1000 0.13+0.07 0.57
C, 103 14.00 164467 0.41
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Fig. 6 Diurnal changes of transpiration rate and water use efficiency of 6 trees
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