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Path Analysis of Diurnal Variation of Photosynthesis in Plants with Ectomycorrhial Fungi—For Example Pinus sylvestris var. mon-
golica Litv.

SHEN Hui-hui, BI Yin-li* , WANG Zhi-gang et al
and Technology (Beijing) , Beijing 100083 )
Abstract [ Objective] The aim was to reveal the relationship between diurnal variation of photosynthesis in Pinus sylvestris and impact fac-
tors. [ Method ] We used portable Pn instrument to determinate the net photosynthetic rate and its parameters of 4 years old Pinus sylvestris var.
mongolica between 08:00 and 18: 00, and studied the photosynthetic diurnal variation characteristics of natural group and inoculated with Piso-

(State Key Laboratory of Coal Resources and Safe Mining, China University of Mining

lithus tinctorius group. [ Result] The photosynthetic diurnal variation characteristics of the control group and the bacteria group were “bimodal
-'s), and the range of Pn was 0.51 —10.90 wmol/(m’
mum value appeared at 18:00, and the maximum value appeared at 09: 00. There were collinear relationship of the environmental factors that
effected Pn. Multiple linear regression equations for the control group was: Pn = -120.96 + 63. 083Cond - 0. 157Ta + 8. 06Ls +
0.001PAR —0.05Ca + 1. 644RH(R’> =0. 992, F =161 279. 83) , and the inoculated with Pisolithus tinctorius group was: Pn =5 910. 823 +
92.104Cond — 11.807Ta +12.622Ls —0. 006PAR(R* =0. 997 ,F =2 045. 23). Through path analysis about the impact of environmental fac-
tors on net photosynthesis rate could get the order of path coefficient for the control group was Cond > Ta > Ls > PAR > Ca > RH, and the order

curve”. The Pn range of the control group was 0. 89 —6.67 pmol/(m’ + s) ;the mini-

of indirect path coefficient was RH > PAR > Ta > Ca > Ls > Cond jthe order of path coefficient for the inoculated with Pisolithus tinctorius group
was Cond > Ls > PAR >Ta, and the order of indirect path coefficient was Ls > PAR > Cond > Ta. The RH and Ca of Pisolithus tinctorius group

were not limiting factors. [ Conclusion] The results provide reference for study on dominant impact factor of Pn under different treatments.
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Table 1 The basic information of the soil and root
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Note : Different small letters showed significant difference among treatments at 0. 05 level
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Fig.1 Net photosynthetic rate of Pinus sylvestris var. mongolica
in spring
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Table 2 Multiple linear regression equations for net photosynthesis rate in different sites
N -1
fﬁi% Regl‘elsis]i%)?l}zjfations K F P
X} B4 Control group Pn = -120.96 +63.083Cond —0. 157Ta +8.06Ls +0. 001 PAR -0.05Ca + 1. 644RH 0.829 161 279.83  0.000
BEWE A Pisolithus tinctorius group Pn =5 910.823 +92.104Cond —11.807Ta +12.622Ls —0. 006PAR 0.927 2045.23  0.000
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Table 3 Path analysis about the impact of environmental factors on net photosynthesis rate

5 Pn TR ARG 2R 4L AR AL

[A]42im 12 2280 ([A4%4E ) Indirect path coefficients

S ARE A .
fii{f' Vay;iile The Simple cor.relalion ( Eﬁ%ﬁf)—H ) Cond Ls T PAR RH C et Total
coefficient with Pn Path coefficient on S a a

X R 2 Cond 0.804 0.740 -0.150 0.328 -0.172 0.115 0.024 0.064
Control group Ls 0.064 0.290 -0.384 0.071 0.129 0.032 -0.052 -0.226

Ta -0.945 -0.487 -0.498 -0.042 0.071 -0.053  0.064 -0.458

PAR -0.494 0.200 -0.637 0.187 -0.172 -0.019 -0.052 -0.694

RH 0.826 0. 060 0.425 0.047 0.429 -0.063 -0.072 0.766

Ca 0.180 -0.136 -0.130  0.110 0.229 0.077 0.032 0.316
A Cond 0.905 0.745 0.061 0.001 0.098 0. 160
Pisolithus tinctorius Ls -0.588 0.272 0.167 0.052 0.097 -0.860
group Ta -0.234 -0.111 -0.010 -0.128 0.014 -0.123

PAR -0.686 -0.201 -0.361 -0.131 0.008 -0.485
3 &g H5{E 4352 3. 73 4. 82 pmol/ (m’ +s) o 4 Pn H (.
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Table 2 List of dominant family of white rot fungi in Liangshui National

Reserve
# FiE FIBOT 7 L)
Family Species The pr(:pportlon
number of species // %
FIHRE} Stereaceae 5 735
HHEE R Hymenochaetaceae 1 1.49
REZFF} Ganodermataceae 2 2.99
WS AR} Hericiaceae 3 4.48
ZALER} Polyporaceae 36 53.73
%l Hydnaceae 2 2.99
fME-R} Pleurotaceae 4 5.97
FeAizER} Pluteaceae 2 2.99
PR %R} Strophariaceae 4 5.97
BELER Psathyrellaceae 1 1.49
HIHB} Tremellaceae 2 2.99
Y4B} Psathyrellaceae 1 1.49
JK5RR} Tulostomataceae 3 4.48
Jeiit Total 67 100
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Fig.1 Ecological distribution of white rot fungi of different forest
types in Liangshui National Reserve
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