BRI ISR @%Wﬁ?@ﬁﬁmﬁﬁﬁﬂ@ HE
BET ARKE WEE T ZL0F

Characteristics of chlorophyll content of valley forests in the Irtysh River Basin of northwestern China and its influencing

factors

Luo Meiwen, Zhu Weilin, Qu Mengjun, Lei Xun, Wang Wenkai, Li Jingwen

AR

BRI, RERR, AR, BRI, T 3CHIL, 25530, AR S Hrimnat delin] A8 bk 4 3R 2 BRI SR i R R ], JE skl Ry
iz, 2025, 47(10):63-73. doi: 10.12171/5.1000-1522.20250156

Luo Meiwen, Zhu Weilin, Qu Mengjun, Lei Xun, Wang Wenkai, Li Jingwen. Characteristics of chlorophyll content of valley forests in
the Irtysh River Basin of northwestern China and its influencing factors[J]. Journal of Beijing Forestry University, 2025, 47(10):63-73.
doi: 10.12171/j.1000-1522.20250156

TELR I View online: htips://doi.org/10.12171/j.1000-1522.20250156

LT ARG I H A SO B

Articles you may be interested in

A R BERAT H T
Comparative study on estimation models of chlorophyll content in Phyllostachys pubescens leaves

b iAol k22747, 2023, 45(10): 70-80.  https://doi.org/10.12171/j.1000-1522.20230033
Tl 22 TR (1) 395 22 AF XoF P2 28 5 S T

Prediction of relative chlorophyll content in Hopea hainanensis based on multispectral frequency domain features

JEETAL K 242447, 2023, 45(11): 42-52.  https:/doi.org/10.12171/1.1000-1522.20230113
ZW S5 (PAHs ) V5 4% e - 1 S S R MDA VE - RS2 im

Effects of Crucibulum laeve inoculation on photosynthesis of Salix viminalis cultivated in PAHs—contaminated soil

UMl K 242448, 2020, 42(5): 80-87.  https://doi.org/10.12171/).1000-1522.20190340
AT L FEE A B RN ARG B VS - SR 114 52 i

Effects of photosynthesis on soil respiration of Quercus variabilis plantation in southern Tathang Mountain of northern China

JEETAL R 242447, 2021, 43(1): 66-76.  https://doi.org/10.12171/j.1000-1522.20200010
BY RV HIE A TR AR AR K R A S HOO PR EE PR 1

Temporal dynamics in photosynthetic electron transfer rate of Artemisia ordosica in growing season and its response to environmental

factors in Mu Us Sandy Land of northwestern China
LML K2 A4, 2021, 43(2): 5462, https://doi.org/10.12171/7.1000-1522.20200154

FT IR HOGIA 2R RO o [ AR AR iU Al 5

Estimation of forest phenology in eastern China based on satellite sunlight—induced chlorophyll fluorescence

JEEIAROL K2 A24 4], 2025, 47(5): 48-58.  hitps://doi.org/10.12171/j.1000-1522.20240344


http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20250156
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230033
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230113
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20190340
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20200010
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20200154
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20240344

4755104 d = & I kX F % K Vol. 47, No. 10
2025 4F 10 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Oct., 2025

DOI:10.12171/5.1000—1522.20250156

FURFTHIRIBA SR R ESEFIERELME R

BEX REKR WFE F I EXI FEX

MR Bl R 2 7 A ] B S 2, TR R 2 2R 35 5 B AR PR 9P B2, LT 100083)

TE: (BB IR BUR T LA [F) 3 358 R 45 bR 2% 35 ) 0 7t S LR B R B 2, DA DX 384 23 B AT 72
SHPEERBERESE . [FR]BUR U itsin 28 MO TEXT R, 856U, H3, RSB 7, FI ARSI
A% Mann-Whitney 656 73 93 Ffr 3t 358 O ] 28 MRS AR B, SRS A (R S SR YV 45 bR 231 & B RO IR R 3R 22 575
Fi Spearman AHIEIMIT TUARIIHT T 2250 53 T LUK partial Mantel /34T, RGUHARTT 403 & EX 0% LR [N
T fRyme RERFAE B H R A . (R ICO WL BRI 4838 a. 240K b MM 4R & 8 B2 T L BT A4k, 1
MR E ab ZRA R ILFTH A ML T RO GRS T R S VR AL, A rh 3 pOt Ao A&
BOR BB 1L My A8 AR A T BB e A TR R P T v 1 IR SE AR K FR A5, EL LT 5 AR ) 3 57 40 5 BN
AHUTUKT S, BRSO T L AT Ao (2D AT A BRI 23K & it BB SRS 3 AV BT O W R R 4, BA
T FAES: WA GRS B FEZHIES LR RS m, DR FRAE S SERF RIS AE
FIHEPI ISR T I AN B35 . (538 VBUR FF TR AN R M S SR TY AT 45 BRI 4 38 8 AT AE 22 5, R & T A
SR TS R T R SR A TR, A RIS A (8] (Y 3 IR AR Z2 7, W TR AR X 22 AR FR SRR L 1Y
b I R A AT REARFAE o B S TR T B XD A MO TR A B B A A T I S TR VR NN IR SRR AR, 1y
KA EE ST ER S % .

KRR TRX; WA R &8 ealEi; ASEN

FESES: S7573 XEAFERE: A XEHS: 1000-1522(2025)10-0063—11

SI3cAgI: YRS, KRB, AR, 55 BURFH R 45 MR SR 3 8 AL A R L] AUl ok 22224,
2025, 47(10): 63—73. Luo Meiwen, Zhu Weilin, Qu Mengjun, et al. Characteristics of chlorophyll content of valley forests in the
Irtysh River Basin of northwestern China and its influencing factors[J]. Journal of Beijing Forestry University, 2025, 47(10):
63-73.

Characteristics of chlorophyll content of valley forests in the Irtysh
River Basin of northwestern China and its influencing factors
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Conservation, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] This study investigates the variation in chlorophyll content and its environmental
drivers among riparian forests of different topographic types in the Irtysh River Basin, Xinjiang of
northwestern China, providing scientific insights for regional ecological adaptation and vegetation
management. [Method] This study focused on riparian forests in the Irtysh River Basin, integrating
climatic, soil, and topographic factors. The Mann-Whitney U test was employed to analyze the differences in
chlorophyll indices between riparian forests of two topographic types, thereby identifying variations in

chlorophyll content and environmental conditions. Furthermore, Spearman correlation analysis, redundancy
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analysis (RDA), variation partitioning, and partial Mantel tests were conducted to systematically explore the
response characteristics of chlorophyll content to climatic, soil, and topographic factors, as well as their
synergistic regulatory patterns. [Result] (1) The chlorophyll a, chlorophyll b, and total chlorophyll contents
in valley riparian forest were significantly higher than those in plain riparian forests, while the chlorophyll
a/b ratio showed no significant difference. The plain riparian forests were characterized by lower elevation,
weaker radiation, lower aridity, and higher temperature, with coarser soil texture, higher bulk density, and
more alkaline conditions. In contrast, the valley riparian forests were located at higher elevations with
stronger radiation, higher aridity, and lower temperature, and their soils contained higher nutrient and
organic matter contents, indicating overall better soil fertility. (2) The chlorophyll content in plain riparian
forests was primarily regulated by the combined effects of climatic and soil physicochemical factors, with
soil playing a dominant role, whereas that in valley riparian forests was mainly influenced by the coupling
between topographic and soil texture factors, with topography exerting the greatest effect. The independent
contribution of climatic factors was insignificant in both topographic types. [Conclusion] The chlorophyll
contents of riparian forests across different topographic types in the Irtysh River Basin exhibite significant
variation. Its formation is jointly regulated by climatic, topographic, and soil factors, with distinct dominant
drivers among topographic types, reflecting the coordinated response and ecological adaptation of vegetation
to multidimensional environmental gradients in arid regions. These findings provide a scientific basis for
understanding the photosynthetic regulation patterns and ecological adaptation strategies of riparian forests
in arid zones and offer valuable guidance for regional ecological restoration and vegetation management.

Key words: arid zone; valley forest; chlorophyll content; photosynthesis; ecological adaptation
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Fig. 1 Differences in chlorophyll content and component ratios among topographic types in natural riparian forests of the Irtysh River Basin
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Tab. 1 Environmental factors in valley forests of different topographic types
Ei=ta ITGIREESYAN [ITE:ATER AN
R /m 507.39 £ 10.88b 969.67 £ 36.13a
IR C 5.29 +0.06a 2.06 +0.27b
4 f 7K /mm 181.18 £ 4.80a 184.98 £ 7.07a
TR 0.13 +0.00b 0.16 + 0.08a

TEZA R/ (mm-d™)

JeEH R/ (umol ' m s
3 35/ (pS-em™)
I E K%

T IEBFRLARAR L%

TR AR LL /%

T IERARAR L%

TR E/(gm™)

pH

HIAHURE R (gkg ™)
TR E B/ (gkg™D
SRS
A Rk
ISR

TIRAR

#/(g'kg ")

i/ (mg-kg ™
EE/(mgkg ")
{__»[I\E.

#/(mg-kg™")

1370.66 +3.31a

2237.15+£1.73b

1170.94 + 18.24b

2252.53+4.32a

0.61 £0.08a 0.17 +0.03b
0.21+0.01a 0.20 £ 0.00a
22.52 £0.80a 22.43+0.53a
46.56 £ 2.35a 40.89 £ 1.01b
39.61 +£0.92a 36.74 +0.74b
1.50 £ 0.05a 1.35+0.01b
7.93+0.10a 7.19+0.17b
15.79 £ 0.85b 27.58+4.51la
1.34+£0.07b 2.22+0.37a
0.69 +0.02b 0.92+0.02a
10.01 £ 0.60a 9.55+1.82a
0.72 £ 0.02b 1.81 £ 0.54a
28.99 £ 1.21b 46.46 £ 5.56a
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Tab.2 Spearman correlation coefficients between chlorophyll content, compositional ratios,
and environmental factors in plain riparian forest

R W4k 3Ka R MR AR 4k ERa/b
R —0.045 -0.077 -0.059 0.024
IR —0.240%* —0.194* —0.221% -0.070
EREKE 0.323%* 0.284%* 0.312%* 0.137
FFiE% 0.384%%* 0.356** 0.376%* 0.105
TBTEAR B —0.331** —0.305%* —0.320** -0.085
JaE A GRS —0.267** —0.279%* —0.277%* -0.067
Bt: LRSS -0.175 —0.225% -0.180 0.083
TIEEKE -0.073 -0.080 -0.068 0.009
T IERR AL 0.080 0.113 0.077 —0.207*
e RAAT L 0.370%* 0.294%* 0.354%* 0.174
R RARAR L —0.281%* —0.206* —0.261%* —0.238*
e E 0.478%* 0.407** 0.463%* 0.140
pH —0.201* —0.232% —0.207* 0.070
THEEYUR S E 0.041 0.051 0.037 -0.091
TR S 0.040 0.057 0.037 —0.124
TiELeASE 0.052 0.098 0.057 -0.163
IR R 0.029 0.088 0.052 -0.065
TIRESEEE -0.011 -0.002 -0.019 0.032
ISR S & -0.180 —0.209* -0.182 0.094

T FFRIRIEP < 0.01/KF EZ R, *FIREP < 0.05K T EZERE#. TH.

®3 UBASHAHEERRERAS LHI SIREE FHY Spearman 18X REL
Tab.3 Spearman correlation coefficients between chlorophyll content, compositional ratios,
and environmental factors in valley riparian forest

87 4k EKa R MR AR 4k ERa/b
R 0.296 0.208 0.264 0.182
IR -0.313 -0.207 -0.281 -0.226
EREKE -0.108 —0.153 -0.120 0.023
FFIE% -0.120 -0.173 -0.136 0.044
TBTEAR B —0.387* -0.273 —0.349* -0.191
JeE A GRS 0.314 0.321 0.312 0.093
g A —0.058 -0.066 -0.060 0.145
TIEEKE 0.085 0.013 0.064 0.039
IR AL —0.560%* —0.588%* —0.569%* 0.044
e RART L 0.504%%* 0.437** 0.489%* 0.189
R RARAR L —0.363* —0.305 —0.354* —0.174
T E 0.190 0.172 0.186 0.128
pH 0.071 0.091 0.063 0.135
THEEYUR S E 0.353% 0.246 0.316 0.230
TR S 0.365* 0.260 0.333 0.238
TS E -0.224 -0.313 -0.242 0.142
IR R 0.021 -0.021 0.004 0.143
TIRESEEE 0.110 0.066 0.105 -0.028
TIEHS RS & 0.102 0.025 0.075 0.229
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Fig.2 Redundancy analysis of chlorophyll content of plain riparian forest (a) and valley riparian forest (b) in the Irtysh

River Basin in relation to environmental factors
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Fig. 3 Explanatory contribution rates of environmental factors to chlorophyll content in plain (a—d) and
valley (e-h) riparian forests of the Irtysh River Basin

®4 KEERF. TEEFMEEF LGSR LTS R R RS SRR
Tab. 4 Effects of climate factors, soil factors, and terrain factors on chlorophyll contents in piedmont valley forests
and mountain valley forests

biiE it SRR IRbR AER TN T R OER AR R T BRI R T
4k Ra 0.080 0.053 0.001
R 0.028 0.091%* 0.008
ITEIMEESYIN
MR G = 0.073 0.061 0.010
H2g&a/b -0.010 -0.019 -0.080
4k HRa —0.072 ~0.079 0.303%*
E= SN -0.102 -0.063 0.282*
(1B N L
MRS E —0.082 —0.070 0.295%*
H4g&a/b -0.050 —0.066 0.221%
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