http://www.cibj.com/

(Y R7 A SIS LESIR
H”V,{ :4PPL ENVIRON BIOL

IR, FRTCIE . S A LI L WA I b R AL A T R A AR A S I IR B R R[], R S PR B AR 44k, 2023, 29 (5): 1093-1099

DOI: 10.19675/j.cnki.1006-687x.2022.08034

Zhang XL, Zheng YR. Variation in leaf carbon, nitrogen, and phosphorus stoichiometric characteristics of Populus euphratica along a vertical
riverbank gradient and associated environmental explanation in a desert riparian area in China [J]. Chin J Appl Environ Biol, 2023, 29 (5): 1093-

1099

ToR A FEEE R E LR ik m
HEITETWIFIE R EIMNEFERE

> M = 30204
B A2 A TTE?
PRI RS BRI SE KR 030006
Prf R} 2 B AR AT ST 5T 100093

1 OE JyRFEEIAGRE TR X T R A 8 (Populus euphratica) it 341828 4 (1) Wi [ H AR R N S0, DL R
Ui BT RR b AR ISR MO I O 5, I SRR I A e A UM A i B DA LI SR B i, SRy 2 4y
Brs FESGHE AT 23 X 2T (DCCA) J5¥5, 43 BT B I B S50 5 it A 2 o 8 L o 4 Vo o 2 1) P8 A R
K ggm R . 2R TR B RO A S ik (TC) % 3518 4435.66 mglg, it FE25360.38-510.60
mg/g, M4 (TND 148 (TP) & & 118 4 %920.35 mg/g#H11.09 mg/g, i #14.99-27.57 mg/gF10.83-1.37 mg/
g. C/N. C/PFN/PHIE 73711 7521.94. 407.03F118.66. -5 4=k R FE AN X4 R 90 45 RAHLLEL, #n R TC, TP 2i
i, T TNE EAN/PE T, M FIN/P (N/PYIE 918.66, N/P > 16) W 7T X 45k i 4% 5 5) 3 W e R PR ). 29
TIRERE L, SR A TCH B CINFIC/PRE R VAT BE B 1 I 2 23 LT 28 {b#a3h, 7E R 250 mid ik B4 KA, 735N
471.81 mg/g. 30.49F1546.97; 5 TNFITP & & Bl 25 v vl BE 29389 n 2 525 N PR fba 3s, 7ERET1 250 mAdi& 31 /)
fH, 47 %1915.52 mg/gH10.87 mg/g, A N/PLERR1 250 mibik B ME, H17.96, (H FFFBEANEE. LIRS KE.
S O R L R 5 B A I R B A T R R AR R R, SRR T RSB 154.75%, Hih i
KRR T BB )53.07%, L3 A & E A LI SRR T 191.68%. IR g5 R, FE B ST
Wi U AL 2 0T R R AR AR T B R R B R R AT RS M 22 R (A NIPERAD) -8 K B 08l 0l & RN L el
SRMPMEANRERE (H4 £2 24D

FURIA] TR SV R WAL SR Ak SR AR

Variation in leaf carbon, nitrogen, and phosphorus stoichiometric
characteristics of Populus euphratica along a vertical riverbank gradient
and associated environmental explanation in a desert riparian area in China

ZHANG Xiaolong"? & ZHENG Yuanrun®"
'School of Resources and Environment, Shanxi University of Finance and Economics, Taiyuan 030006, China
’Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China

Abstract To scientifically understand the response patterns and adaptive strategies of Populus euphratica to
environmental changes in an extremely arid desert riparian area, a P. euphratica forest that is naturally distributed
along the vertical gradient in the downstream of the Heihe River was selected as the research site, the leaf total
carbon, total nitrogen, and total phosphorus contents of P. euphratica and soil physicochemical properties were
determined. Variation in leaf total carbon, total nitrogen, and total phosphorus contents and stoichiometric ratios of
P. euphratica and associated influencing factors were analyzed using ANOVA, correlation analysis, and detrended
canonical correspondence analysis methods. The results showed that the average leaf total carbon (TC) content
of P. euphratica in the lower reaches of the Heihe River was 435.66 mg/g, ranging from 360.38-510.60 mg/g. The
average leaf total nitrogen (TN) and total phosphorus (TP) contents were 20.35 mg/g and 1.09 mg/g, ranging from
14.99-27.57 mg/g and 0.83-1.37 mg/g, respectively. The average leaf C/N, C/P, and N/P ratios were 21.94, 407.03,
and 18.66, respectively. Compared with the results at the global and regional scales, P. euphratica showed lower
leaf TC and TP contents but higher leaf TN content and N/P, and the relatively high N/P (mean N/P was 18.66,
N/P > 16) indicates that P. euphratica is restricted by P to a greater extent. Along the river gradient, the leaf TC
content, C/N, and C/P of P. euphratica showed a significantly increasing trend with increasing distance from the
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river channel, peaking with values of 471.81 mg/g, 30.49, and 546.97, respectively, at a distance of 1 250 m from
the river channel. However, the leaf TN and TP contents of P. euphratica showed a significantly decreasing trend
with increasing distance from the river channel, reaching the lowest values at a distance of 1 250 m from the river
channel, which were 15.52 mg/g and 0.87 mg/g, respectively, and leaf N/P reached the minimum value of 17.96
at a distance of 1 250 m from the river channel; however, the downward trend was not significant. Our results
indicate that soil water content, soil available P content, and soil electrical conductivity had significant effects on
the variation patterns in leaf carbon, nitrogen, and phosphorus stoichiometric characteristics of P. euphratica,
explaining 54.75% of the total variation. Soil water content accounted for 53.07% of the total variation, whereas
soil available P content and soil electrical conductivity accounted for 1.68% of the total variation. The above
results showed that the leaf carbon, nitrogen, and phosphorus stoichiometric characteristics of P. euphratica
(except for leaf N/P) significantly differed along the vertical river gradient at the local scale, and soil water content
was more important in explaining the variation patterns in leaf carbon, nitrogen, and phosphorus stoichiometric
characteristics of the P. euphratica than soil available P content and soil electrical conductivity.

Keywords desert riparian; lower reaches of Heihe River; river gradient; Populus euphratica; stoichiometric

characteristics
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Fig. 1 Distribution of the Populus euphratica sampling sites (a)
and design of quadrats (b).
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Table 1 Characteristics of Populus euphratica forest sampling sites
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Table 2 Populus euphratica leaf carbon, nitrogen, and phosphorus stoichiometric characteristics at different distances along the riverbank

JEtE HE b 2 PR R e/ ME i RAH F EH Fli PiH
Characteristics Mean value SD CcVv Minimum Maximum Dy F value P value
TC (w/mg g'1) 435.66 26.65 0.06 360.38 510.60 8 2.488 P =0.047
TN (w/mg g™) 20.35 3.01 0.15 14.99 27.57 8 5.504 P <0.001
TP (w/img g™ 1.09 0.14 0.13 0.83 1.37 8 7.555 P <0.001
CIN 21.94 412 0.19 16.18 34.05 8 12.364 P <0.001
C/IP 407.03 69.23 0.17 285.03 616.13 8 9.836 P <0.001
N/P 18.66 1.52 0.08 15.94 20.79 8 0.381 P=0.917
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Fig. 2 Changes in Populus euphratica leaf carbon, nitrogen, and phosphorus stoichiometric characteristics along the riverbank. Different

Lowercase letters indicate significant differences (P < 0.05)
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Fig. 4 DCCA ordination diagram between Populus euphratica

leaf carbon, nitrogen, and phosphorus stoichiometric traits and
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