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Abstract; In arid and semi-arid areas, water is an important factor that restricts the growth of trees. Due to the scarcity and
uneven distribution of precipitation, the leaf absorption of water is the main way for trees in this area to absorb and use
small amounts of precipitation and condensate. The mountainous area of Beijing is located in an ecologically fragile zone
prone to drought and less rain. Forest vegetation often suffers from drought stress. Therefore, for the forest system in this
area, the direct absorption and use of intercepted rainfall by leaves is an important way for trees to obtain water during dry
periods. Based on field comparative control experiments and indoor pot plant simulation experiments, Platycladus orientalis ,

the main afforestation tree species in Beijing mountainous areas, was selected as the research object. Natural rainfall and
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simulated rainfall experiments were carried out to study the water absorption characteristics of Platycladus orientalis leaf
before and after rainfall, and explore how Platycladus orientalis under arid environment alleviate drought stress by absorbing
water by leaves. The results show that when Platycladus orientalis is under drought stress for a long time, the leaves can use
rainfall to alleviate the drought stress of trees; the water absorption capacity of leaves is positively correlated with rainfall
intensity and negatively correlated with soil moisture content; Under severe drought, Platycladus orientalis plants have the
most obvious water absorption phenomenon when the rainfall intensity is 15 mm/h. The maximum change in leaf water
potential is (1.18+0.17) MPa, and the maximum change in leaf water content is (8.47+1.00) mg/cm’; When the soil
moisture content is higher than 20.8% , there is basically no water absorption by the blades. The test results show that leaf
water absorption in arid areas is an important source of water for trees in addition to root water absorption, and it is of great

significance for effective use of scarce water resources in arid areas and alleviating plant water deficit.

Key Words: drought stress; foliar water uptake; water use
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5 [ R KA SR LLW ( Sequoia sempervirens ) % L 7] B3 FHEESS K Limm 1 Dawson F5% & ¥AE
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2017 AE4AF HAT 11 SRR | 1—4 H JL-F TRk i
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I91.37% , [ K T %R B /NI SRR, I LA AR 3 B1 2017 FRBEEAHRTHE

2017 AFHF AL [ T £ 48 5 A UL P M SR BE A 1,5, Fig.1  Rainfall characteristics of each month in the test area
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Table 1 Soil moisture content setting in pot experiment control experiment

2053 AR o7 H R 1 E 4 T HOK AR
Group Soil moisture content/% Percentage of field water capacity/ % Soil water regime
A 3.9—6.5 15—25 HET R
B 6.5—9.1 25—35 hETR
C 9.1—15.6 35—60 R
D 15.6—20.8 60—80 SE(STNES
E 20.8—26 80—100 K i 7

DL R FRR7K & 26% R FE i
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1.4 Hdukb
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Fig.3 Changes of leaf water potential before and after rainfall
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EENIR o

W AR I K BRI R B /KR YA AR L, P 32 B30 o MR 2R WS R T [ I 3 i 7K 43, B 2K 32
MRS KRS, T P2 T RN HEBR AL BE , i T RIS A W A, 1Sk — AR R IRAS  E K
PR EoK A R A T AR AR DA FERR 2R A AT W SOK S SR R i R T LA AR R A % fi
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Fig.4 Changes of leaf moisture content before and after rainfall
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Fig.6 Monthly change of leaf moisture content and rainfall
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Fig.5 Monthly change of leaf water potential and rainfall
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B ANR L BRI K A S 2 K 3 A 2H ((-2.97+0.13) MPa) <B 4 ((-1.93+0.21) MPa)<C((-1.75+
0.33) MPa)<D((-1.29+0.27) MPa)<E((-0.84+0.18) MPa), A +IEE/KREM T ,A—FE HFEWHT A
IKEARRFIE AN & 7 7R B A 1308 5 /K A iyl A oK S5 AR A (BB, M58 10 mm/h, A—E 20 BRI i
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Fig.7 Change of leaf water potential under different soil moisture conditions
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Fig.8 Change of leaf water potential under different rainfall intensity
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Fig.9 Leaf moisture content under different soil moisture content
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Fig.10 Leaf moisture content under different rainfall intensity
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Table 2 Regression equation of water absorption and soil moisture content of Platycladus orientalis after rainfall

e 8 [ 175 R IAE e )3 (815175 e e
Rainfall intensity/ (mm/h) Regression equation Rainfall intensity/ (mm/h) Regression equation
1 y=-0.165x+3.6922 0.7934 10 y=-0.2375x+5.4029 0.8352
5 y=-0.1826x+4.3682 0.7538 15 y=-0.4111x+10.339 0.8889

*x3 BEWEMNHEMHEFRKESERBEEHEIERSRE
Table 3 Regression equation of water absorption and rainfall intensity of Platycladus orientalis after rainfall

4151 R iy & [ =45

Group Soil moisture content/% Regression equation K
A 3.9—6.5 y=0.3574x+2.2963 0.7243
B 6.5—9.1 y=0.3153x+1.4575 0.6575
C 9.1—15.6 y=0.2403x+0.7709 0.6388
D 15.6—20.8 y=0.1591x-0.2201 0.5747
E 20.8—26 — —

4 i

TEARTR] LS /K ARG AER | R WK RE g 55 A 50 B 52 TE AR G, G R eI , ok MR 7R A I ) 7 (.
VR R R KT R WK S O Rl it A oK LG5 S K R B R R OC &R, Rk I 2%
PG, 7K S5 A P S A I 7 T AR K S B A2/
YAHK S FE R (T 20.8% ) MUAA 7K SR B0 R4, R X B K N BURE RN RIS I A B K 23R
TR FE RS A AM KR,
SEREI] SR R KI5 T PR SR AET  Rn] AR R R R Zef it 1 5 ihad , i Ao mT A
MRS J2 A B PRI R It B, ik /K AT, i R I B R A
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