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Abstract; In order to reveal the photosynthetic response characteristics and correlation of economic tree
species to heavy metal stress in soil, common economic tree species in Beijing ( Juglansregia L.,
Amygdaluspersica L. , Prunussalicina Lindl. ) were selected as research objects to study the relative
content and correlation of chlorophyll under different heavy metal contents ( Cr, As, Cu, Pb) in soil.
And the resistance mechanism of three economic tree species to four common heavy metal elements was
analyzed. The results showed that in the soil environment with different contents of heavy metals, due to
the combined effects of heavy metal stress, the relative contents of chlorophyll in plants were significantly
different, which indicated that heavy metals in soil had obvious effects on the growth of plants. According
to the calculation results of single factor pollution index method and Nemerow comprehensive pollution
index evaluation method, the comprehensive pollution levels of heavy metals As and Cr in the soil of the
test orchard were light pollution level and warning level respectively, while Cu and Pb were in safety
level. In general, the single factor pollution index and Nemerow comprehensive pollution index were As,
Cr, Cu and Pb respectively from large to small. The relative chlorophyll content of three economic tree

species from large to small were Prunussalicina Lindl. (25.9 +6.5), Amygdaluspersica L. (24.3 %
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7.1) and Juglansregia L. (18.55 +4.8). There was a significant negative correlation between the

relative content of chlorophyll and the content of heavy metals in four kinds of soils, which indicated that

heavy metal stress inhibited the photosynthetic pathway of plants, thus reducing their photosynthetic

capacity, and with the increase of stress intensity, the inhibition effect on the relative content of

chlorophyll was stronger. Among the three economic tree species, Juglansregia L. had stronger resistance

to heavy metal stress, Prunussalicina Lindl. took the second place and Amygdaluspersica L. was poorer.

Key words: economic tree species; heavy metals in soil; relative value of chlorophyll content; risk

assessment
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Tab.1 Soil environment quality standard values

mg/kg
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g P pH{E  pH{EN pH{EKT pHH

MNF6.5 6.5~7.5 7.5  KF6.5
Cr 90 150 200 250 300
Cu 0 150 200 200 400
As 15 40 30 25 40

Pb 35 250 300 350 500
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Fig.2 Distribution diagrams of four kinds of heavy metals in soil of orchard sample plot

WESREEGER2), NIRRT E80L4 S
WAHED 255 P i TR IR E SRR 5 QoK
L R
. P o
! 2
P,—— NP LR 15 QAR 5L
P, — L35 Yy vh PRI A ) B R
P, —— LHES Qe B TR 4R A (E
x2 IHREABTEEFEBEITNERE

Tab.2 Assessment standard of Nemerow pollution index

X

for soil quality

5 YL S P, P,
LA(T) 0~0.7 0~0.7
L (1) 0.7~1.0 0.7~1.0
BTG YL (1) 1~2 1~2
PR Y(IV) 2-~3 2-~3
Y (V) >3 >3
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Tab.3 Risk assessment results of heavy metal pollution

in investigation sample sites

BTG NS LA TG G

EE SR, P, IEES
Cr 0.706 0 0.928 4 e R
As 0.714 5 1.2473 BREEY
Cu 0.1316 0.1643 R
Ph 0.0819 0.1135 4
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Fig.3 Relative contents of chlorophyll of three economic
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Fig.5 Relationship between soil heavy metal content and chlorophyll relative content
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Tab.4 Pearson correlation coefficient between relative

chlorophyll content of three economic tree species and

soil heavy metal content
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