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The Foliar-soil Ecostoichiometric Characteristics of the Principal Arboreal
Species in the Northern Region of the Greater Hinggan Mountains

JING Jixin, CHEN Canyang, MAN Xiuling” , HAN Zhaozhi
(College of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract ; In this study, the main trees of typical forest communities in permafrost area of northern Greater Khingan Mountains
were selected as the research objects, the contents of carbon (C), nitrogen (N) and phosphorus (P) in leaves and soil and their eco-
logical stoichiometric characteristics were analyzed, and the relationship between leaves and soil C, N and P ecological stoichiometry
was discussed to provide theoretical basis for the study of nutrient cycling in forest ecosystem in this area. Results indicated that the
C : N ratio of four tree leaves ranged from 25. 66 to 47.92, the C : P ratio ranged from 323. 83 to 603. 86, and the NP ratio ranged
from 10. 21 to 20. 59. Larix gmelini exhibited the lowest C : N and N : P ratios, while Pinus sylvestris var mongolica had the highest
C: N and C : P ratios, Betula platyphylla had the lowest C : N ratio and Populus davidiana had the highest N : P ratio. The C : N
and C : P ratios of all four tree species exceeded the global average, suggesting efficient utilization of N and P. Nevertheless, the leaf
N @ P >20 of Populus davidiana was primarily limited by P in its growth. The soil C : N ratio of different communities ranged from
13.89 to 18.46, the C : P ratio ranged from 35.43 to 77. 19, and the N : P ratio ranged from 1. 96 to 5. 26. Populus davidiana forests
exhibited the highest C : P and N : P ratios, while having the lowest C : N ratio. Betula platyphylla had the highest C : N ratio and
the lowest N : P ratio. Pinus sylvestris var mongolica displayed the lowest C : P ratio. The redundancy analysis results showed that
there was a significant correlation between the ecological stoichiometry of C, N, and P in the leaves of four trees and the soil. The con-
tent and stoichiometry of soil C, N, P had a significant impact on the carbon fixation and nitrogen and phosphorus absorption of trees.
It can be seen that the four types of trees in the cold temperate zone of China have high N and P utilization efficiency, but the growth
of Populus davidiana is limited by P. The ecological stoichiometry of leaf C, N, and P is significantly correlated with soil ecological
stoichiometry.
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Tab. 1 Basic information of the sample plots

N ‘ﬁk—ﬂ . X N3 S AT RS ‘f;?‘ b2 Rl f‘:ﬁ?‘/ iB b
A B ) ww P VW RREM L mRMm &
Forest vegetation . Slope 12/ cm Average Species (%« hm™) Canopy

Altitude Slope Aspect I : Forest age o . h
types position DBH tree height composition Density density
AV 25/ 1T S AS n X
I 302 5 MY hTFE 15.67:0.32  17.15:1.05 86+8  8¥ 1M1 H 1260 0.7
Larix gmelinii forest
LSRN
Pinus sylvestris var. 361 10 PR3 FRE 22.90£1.08  23.66=0.77 97+12 827k 736 0.6
mongolica forest
=hia
P \ 412 8 By P 12.6820.66  14.62+0.61 43£5 10 H 1 663 0.8
Betula platyphylla forest

LN ,
sk 457 7 B AR 13.8220.47  18.5420.26 4126 8#2H 975 0.8
Populus davidiana forest

R R E L e s Rt S F 2 P VAR & WS TS L Pt 7S I 78

Note: In the composition of tree species, " Luo" means Larix gmelinii, " Zhang" means Pinus sylvestris var. mongolica, " Bai" means Betula

platyphylla, " Yang" means Populus davidiana.
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R TR 170/, X R BE(P<
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INGEIR R LA TE TR L HE 1A IR A,
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Tab. 2 The content of C, N, P and their stoichiometric ratios in the leaves of four tree species

T ol

/(g - kg™")

L/ (g kg

&/ (g - kg™

C:N C:P N:P

Types TC TN TP
l\é:—‘-r“ D \
’ tc% fﬁ\% 455.53+11.72b 14.24+1. 03¢ 1.43+0. 32a 31.69+1. 55b 323.83+58.50a  10.21%1.75b
Larix gmelinii forest
& TP
&i%&)ﬂ‘ . 473.33+6. 11ab 9.88+0. 44d 0.81+0. 65b 47.92+1.34a  603.86+127.52a 12.59+2.59ab
Pinus sylvestris forest
H MK

. 487.00+16. 32a 18.99+0. 58a 1.28+0. 29ab 25.66+1.63c 390.44+69.09a 15.34+3.41ab
Betula platyphylla forest
ik

458.00+7. 00ab 16. 76+0. 85b 0.91+0. 34ab 27.32+0.85¢c  564.16£236.27a 20.59+8. 46a

Populus davidiana forest

TE : FFUATRNG TR 2 AN [ AR ] 22 57 2 (P<0. 05) R P8 o P-4 B pRofis e

Note; Different lowercase letters in the same column indicate significant differences between different forest types (P < 0.05) ; and the data in the

table are mean + standard deviation.

AR R C : N YERh 25. 66 ~47. 92, fi
FRAM A Co N W T HA 3 SRR (e R
A%, MEBERIL A 225 AR (P>0.05) ;4
FFe AR C = P {ERIFE 323. 83~603. 86,4 FifF A

)22 AN BE N - P JEELE 10. 21 ~20. 59,
WM A N o PRI RN Y 2. 02 £, 2557
B (P<0.05) , HUILTT UL, 2445t fsnt 7 C : P
FIN: PR C: NFC: P ¥
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Tab. 3 The content of C, N, P and their stoichiometric ratios in the soil of four communities

FRMHE 1 25 10 Iy EHLBR(SOC)/ 2% (TN)/ LW (TP)/

7 i =/ cm X -1 ko] ko] : : :
Forest vegetation Soil layer (g-kg) (g-kg) (g-kg) C:N C:P N:P
types SOC TN TP

0~5 30.59+1.36Ca  1.46+0.44Ca  0.50+0.63Ca 20.92+3.71Aa 60.40+8.60Ba  2.92=0.48Ba
MR 5~10  20.36x0.94Ch 1.27+0.65Bb  0.51x0.59Ba 16.12x1.05Bb 40.25+4.53Bb  2.51:x0.43Bb
Larix gmelinii forest 10~20  15.49+0.88Ab 1.09+0.69Bc  0.53x0.21Aa 14.28=0.89Bb 29.66+1.50Ch  2.08x0.19Ch
0~20 22.15+1.21C  1.26=0.67C  0.51+0.47B  17.12+2.83B 43.43+7.62B  2.52+0.35B

0~5 21.07+0.88Ba 1.23+0.51Da

& T 5~10 12.04+0.59Db 0. 88+0. 13Ch
Pinus sylvestris forest 10~20 9.59+1. 03Ce
0~20 14.23+0.97D

0~5 37.87+1.20Aa 1.93+0.55Ba

R 5~10  27.30+0.86Ab 1.35+0.23Bb
Betula platyphylla
forest 10~20  14.25+0.99Bc¢  0.91=0. 19Ce

0~20 26. 14+1.27A

0~5 35.54+1.67Aa  2.26+0.28Aa

ik 5-10
Populus davidiana

forest

0~20 24.18+1.49B

0.79+0. 58Dc
0.96+0. 59D

1.39+0. 39B

22.26+0.64Bb 1.64+0.79Ab
10~20 14.74+0.96Bc  1.22+0. 62Ac
1.71£0.77A

0.61+0.34Ba 17.10+0. 64BCa 34.28+1.79Dab  2.01+0. 11Cc

0.35+0. 16Cb  13.60+0.29Cb 33.72+1.53Cb  2.48+0.77Bb
0.25+0.22Cc  12.04+0.45Cc 38.30+2.88Ba  3.18+0.35Ba
0.41£0.36C  14.25+0.70C  35.43+1.99C 2.55+0.64B
0.88+0.31Aa 19.59+0. 58ABa 43.25+1.69Ca  2.21+0.81Ca

0.78+0.43Ab  20.23+0.66Aa 35.14+2.47BCb 1.73+0. 66Cc

0.48+0. 19Bc  15.57+0.48Ab 29.99+0.88Cc  1.93+0.85Cb

0.71£0.53A  18.46+0.59A  36.12+2.17C 1.96+0. 88C

0.39+0.09Da 15.74£0.27Da 90.51+2.26Aa 5.74+0.59Aa

0.33+0.20Ch 13.58+0.58Ch 68.36+1.01Ab 5.03+0.27Ab

0.24+0.53Cc  12.25+0.57Cc 62.72+5.18Ab 5. 12+0. 44Ab

0.32+0.38D  13.89+0.64C  77.19+4.67A  5.26+0.62A

T : ISR ARG PR R A — T SBR[ )2 2 M) 2253 35 (P<0. 05) , ARG PR I S B fR) — 2 0] 22 7 (B 35

(P<0.05) , R PHHE AR AR iR

Note: Different lowercase letters after the numbers in the same column indicate significant differences between different soil layers of the same com-

munity type (P<0.05), and different uppercase letters indicate significant differences between different community types and the same soil layer ( P<

0.05). The data in the table are mean * standard deviation.
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o
-1.0 -0.5 0.0 0.5 1.0
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TEHAL
Larix gmelinit
SWC
0.75
~
& 050
%)
S
2
= 025
o
0.00

RDA1 67.13%

FIHERK
Betula platyphylla

ST B 0 B RS R & 4 Dy 78, 44%
74.67% 83. 45% M1 72.34% , 5 M-FS FksE A5 - A
TC¥ELHETP C: P AN : P BEEAMK, ME
e - TC 5 € : P AN : P B AL,
4FTEARI R IN 5+ C: N C: P RFIEM
X, HMEM R TP 5 C:N.C: P N: P BEFERM
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IEAHDG, Y&mMAFILt R C:NC:PHRIN: P 5
+HEC:N.C:PHIN: P BEGHME, B
C:N5HHEC:NC:PAIN:PBERML, +HE
pH 5 4 FFRARIF C N P K5 BERRL,

1.0F
N:
x* 0517
=
I
on
g
a  00r
=
SWC
-0.51
TP
1 1
-1.0 -0.5 0.0 0.5 1.0
RDAT1 42.53%
(RN
Pinus sylvestris var. mongolica

050
R 0.00r St
“ T
~ SN:P
~
=

-0.5
[a= pH

SWC
-1.0 L 1 I TN, L
-1.0 -0.5 0.0 0.5 1.0
RDA1 59.99%

114

Populus davidiana

SOC: + A HLER ; STN : H A% STP . H 3425 SC + N RIEBRELL;SC : P HIERRBELL ;SN « P RIAWE L SWC, HIEE K&
SOC: soil organic carbon; STN: soil total nitrogen; STP: soil total phosphorus; SC : N soil C:N ratio; SC : P; soil C : P ratio; SN : P soil

N : P ratio; SWC: soil moisture content

1 MHAUEHERES T EEFRTRSHT

Fig. 1 Redundancy analysis of leaf stoichiometric traits and soil factors



6 Aok T

F40 &

3 e

3.1 AEFAMHKE CN.P EERLFITEHT

FEYIRAN C N P AHEFES LR A K
F, AWIGTRI, RS HIX 4 FhFRAIE R C Akt
(455.53~487.00 g/kg) i THEBERM (451 g/kg) ™
TR (438 g/kg) 2 FHGHT (452.3 g/kg) Y T F TN
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18.46) Hl C : P(35.43~77.19) & T 2B Y F 2
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1
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T e AR LR 22 S AN B O b 4 Soc
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