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A study on photosynthetic characteristics and influencing factors of four
kinds of garden trees in Zhengzhou

LI Ximei, ZHAO Junjing, HUI Yi, HUANG Xin, GAO Chunyu, NIU Yaxuan, LIAO Xiaoyu, YU Chenyi

(College of Forestry, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: [ Objective] Four common garden trees in Zhengzhou City, including Ligustrum lucidum, Magnolia
grandiflora, Platanus orientalis and Styphnolobium japonicum, were selected as the study subjects. Our study provide a
theoretical basis for the ecological construction of green space and the selection of tree species of Zhengzhou City from the
perspective of physiological environment. [ Method] Photosynthetic characteristics, leaf surface dust retention, and
temperature and humidity of the growth environment were measured in different seasons to reveal the effects of
physiological and environmental factors on net photosynthetic rate in the plants. Two-factor analysis of variance was used
to compare the differences in photosynthetic characteristics of distinct species in different seasons. The interactions
between different factors and their effects on plant photosynthetic rate were explored through generalized linear mixed
models and structural equation models. [ Result] There were significant differences in the net photosynthetic rate of the
four garden trees in different seasons (P<0.05),and the net photosynthetic rate of Styphnolobium japonicum was
significantly higher than that of other species. The net photosynthetic rate for each species was significantly higher in
summer than in the other seasons. Physiological factors ( stomatal conductance and transpiration rate) and environmental
factors ( dust retention and humidity) were significantly correlated with net photosynthetic rate (P<0.05). Humidity had

the most significant direct and indirect effects on the net photosynthetic rate of plants and was the key environmental
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factor affecting plant photosynthesis. [ Conclusion] The net photosynthetic rate of S. japonicum is higher than that of other

tree species, and there is strong correlation between environmental and physiological factors of L. lucidum

and M. grandiflora.
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Zhengzhou City
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Table 1 Growth status of four gardens trees

o R /m Wafe/em A em?
species tree height DBH leaf area
il
#J\ . 7.20£1.28  16.50+1.16  18.76+3.14
Ligustrum lucidum
REA . . 12.40£2.73  33.43+2.40 148.40+8.02
Platanus orientalis
ﬁ{bi.ﬁ . 10.43+0.65 19.10+1.49  82.33+10.32
Magnolia grandiflora
B
I=I#L 7.50+2.33  11.63+2.98  38.33+5.03

Styphnolobium japonicum
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Table 2 Net photosynthetic rate of different garden
trees among different seasons
AL : pmol/ (m” )

TrAEE 42
M. grandiflora

F gl BRA

season L. lucidum

HE 2.92+40.87 Bb  3.54+1.04 Bab 2.83+0.95 Bb

P. orientalis S. japonicum

4.39+2.07 Ba

spring

E
2E 5.39£1.41 Aa  6.17+3.51 Aa

summer

ai}t(ufn 3.24+2.02 Ba 3.33+1.54 Ba
s RS B R 1 A 3 22 5 (P < 0.05),
RIFNG R AR R 2 9 £ PE% 5 (P < 0.05), Dif

ferent uppercase letters mean significant differences among different sea-

6.92+2.66 Aa  5.65+2.67 Aa

4.13£0.91 Ba  2.96x1.11 ABa

son, different lowercase letters mean significant difference among

different trees (P < 0.05).
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Fig. 1 Bivariate relationships between particle size distribution, stomatal conductance, intercellular

CO, concentration, transpiration rate and net photosynthetic rate
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Table 3 Significance analysis net photosynthetic rates and its influencing factors in different garden trees

N o BRA LT B

ety L. lucidum P. orientalis M. grandiflora S. japonicum

index

R? P R? P R’ P R? P

itk LI B
i . 0.54 < 0.01 0.21 <0.02 0.48 < 0.01 0.30 < 0.01
dust retention
-
LT 0.80 < 0.01 0.47 < 0.01 0.61 < 0.01 0.44 < 0.01
stomatal conductance
Jalal co, ez
. . | . -0.01 0.37 0.04 0.16 -0.02 0.53 0.03 0.17
intercellilar CO, concentration
S [ T R
AR 0.64 < 0.01 0.60 < 0.01 0.73 < 0.01 0.63 < 0.01

transpiration rate
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Table 4 Factors affecting net photosynthetic rate in four garden trees
SALSRE/ Jlal o, MR/ A, FizabN
il ZY (wmol-m™2-s7!) ( wmol +mol™!) (mmol-m™2-s7") (g'm™?) RE/C MR/ %
species season stomatal intercellilar CO, transpiration dust temperature humidity
conductance concentration rate retention
# 0.03+£0.01 B 244.22+80.51 A 0.78+0.24 AB 0.85+0.40 A 19.33+3.91 C 52.89+5.23 B
i
f;\ id H 0.05+0.02 A 239.63+56.30 A 1.05+0.28 A 0.56+0.09 A 29.50+2.29 A 76.05+8.32 A
. lucidum
Bk 0.03+0.02 B 247.82+27.07 A 0.55+0.34 B 1.06+0.70 A 24.00+1.98 B 41.89£13.23 B
H 0.07+£0.04 A 219.33+45.90 A 1.27+0.44 B 1.41£0.38 A 19.33£3.91 C 52.89+5.23 B
F=3
;%*t i 52 0.07+£0.05 A 247.82+65.08 A 1.43+1.04 A 0.37£0.11 B 29.50£2.29 A 76.05+8.32 A
. orientalis
Bk 0.06+0.03 A 253.23+46.96 A 0.86+0.68 AB 0.53+0.23 B 24.00+1.98 B 41.89x£13.23 B
+H 0.04+0.03 A 213.33+73.41 A 0.59+0.23 B 1.54£0.24 A 19.33£3.91 C 52.89+5.23 B
ﬁf%f: 5 0.08+0.06 A 219.64+£52.24 A 1.07+£0.55 A 0.52+0.23 C 29.50£2.29 A 76.05+8.32 A
M. grandiflora
K 0.05+0.02 A 266.73+43.78 A 0.78+0.28 AB 0.89+0.20 B 24.00+1.98 B 41.89+13.23 B
H 0.02+0.01 A 142.91+40.70 B 0.72+0.47 A 2.49+0.44 A 19.33+3.91 C 52.89+5.23 B
EH% . =2 0.07+£0.07 A 249.21+51.50 A 0.96+0.54 A 0.64+0.16 B 29.50+2.29 A 76.05+8.32 A
S. japonicum
Fk 0.04+0.02 A 272.61+31.33 A 0.82+0.40 A 2.05+0.63 A 24.00+1.98 B 41.89+13.23 B

e PRI KE FRR R AR Z T A ) M 22 5% (P < 0.05) , Different uppercase letters of same column mean significant differences
among different season (P < 0.05).
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Fig. 2 Effects of physiological and ecological factors on net photosynthetic rate
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Fig. 3 Structural equation model (SEM) relating of physiological and ecological factors among four garden trees
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