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Latitudinal Changes in Plant Stoichiometric and Soil C N P Stoichiometry in

Loess Plateau

LI Ting' DENG Qiang’ YUAN Zhi-You'® JIAO Feng' ™

(1. College of Natural Resources and Environment Northwest A&F University Yangling 712100 China; 2. Institute of Soil and Water
Conservation Chinese Academy of Sciences & Ministry of Water Resources Yangling 712100 China; 3. Institute of Soil and Water
Conservation Northwest A&F University Yangling 712100 China)

Abstract: Field investigations and sampling were conducted in Loess Plateau including Fu County Ganquan County Ansai County

Jingbian County and Hengshan County and Yuyang District. Our objective was to examine changes of leaf and soil stoichiometry
characteristics along latitudinal gradient in Loess Plateau and to provide references for the prediction of soil nutrient status of the
ecosystem and constraints of plant nutrition elements in Loess Plateau. The results showed that (DAcross the 35.95°-38. 36°N latitude
gradient leaf C N and P stoichiometry were ranging from 336. 95 to 477. 38 mgeg™" for C from 18. 09 to 33. 173 mgeg™" for N and
from 1.07 to 1.73 mgeg™' for P the arithmetic means were 442.9 mgeg™' 25.79 mgeg™' and 1.37 mgeg™' separately the
variation coefficients were 11.9% 17.4% and 13.3% . There were obvious correlation between leaf C N P and latitude leaf C C
N ratio and C: P ratio significantly decreased with the increasing latitude while leaf N and P significantly increased with the increasing
latitude. The relationship between N: P ratio and latitude was not significant. (2The content of soil organic C and soil total N decreased
with increasing latitude and soil layer. In contrast with the increase of latitude soil P increased and then decreased. In the 0-10 cm

1020 cm soil layers soil C: N ratio did not change significantly with latitude while in the 2040 cm layer C: N ratio decreased
obviously but soil C: P and N: P ratios decreased with the increasing latitude in all soil layers. 3 Leaf C C: N and C: P ratios were
correlated to soil organic C  soil total N and soil total P in all soil layers leaf N and P were correlated to soil organic C and soil total
N while leaf N: P ratio was not correlated to soil organic C soil total N and soil total P. There was a certain correlation between the

leaf C N P and latitude however the correlations between leaf and soil C N P were inconsistent. These results demonstrate that
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the plants were under P limitation in Loess Plateau.

Key words: stoichiometry characteristics; CNP; nutrient; latitude gradient; Loess Plateau
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Fig. 1 Sampling locations of studied region
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1
Table 1  Basic information of sample locations along the latitudinal gradient
/(°) /h /(°)
A 35.95 1 100 28 13
B 36.22 1105 17 11
C 36.32 1015 13 12
D 36. 35 1100 21 10
E 36. 88 1300 19 9
F 36. 89 1330 11 7
G 37.03 1300 15 11
H 37.20 1277 8 8
I 37.33 1 500 11 13
J 37. 46 1500 16 7
K 37.67 1 600 12 7
L 37.79 1400 12 12
M 37.95 1100 23 6
N 38.13 1148 27
0 38.36 1205 29
1.2 C.N. P ;
1.2.1 C.N.P
2012 8 C.N. P
15 (
) ( GPS) K-S
6 Il mx1lm
C.N. P
2
“ 7 5 2.1 C.N. P
0~10. 10 ~20. 20 ~40
cm 3 5 C.N. P C:N, C:
1.2.2 C.N. P P N: P
C.N. P 1.54. 1.83
100 H,S0,H,0, .62 11.9%  17.4%
( ATN-300) N; 13.3%; 442.9. 25.79
P; . K,Cr,0, 1.37 mgeg™' :C>N>P
C.N. P C
) 75% C 400 mg+g ™'
1.2.3 C.N. P C:N. C: P N: P 10. 16 ~
0.15 mm 26.39. 194.77 ~446. 15 15.42 ~21.62;
C K,Cr,0, 26.4% . 23.2%  9.94%;
: N H,80,%K,50,: CuS0,: Se 17.9.332.1  18.7.
( ATN-300) p C.N. P
H,50,-HCIO, c N. P
20 (R*=-0.629 P<0.01; R* = -0.749
1.2.4 P <0.001) cC P
SPSS 18. 0 N. P
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(R*=0.828 P <0.001).

2 : C.N.P
C N. P
C (R*=0.794 P <0.001);
2

N. P (R*=0.850 P <0.001;
R>=0.845 P <0.001). C:N. C:P
(R*=0.858 P <0.001;
R>=0.784 P <0.001); N: P

(R*=0.085 P=0.723).

Fig. 2 Variation of leaf stoichiometry characteristics along the latitudinal gradient

2.2 C.N.P
3 0 ~10 cm C(1.09 ~
17.27 mgeg™') . N(0.12 ~1.72 mgeg™') . P(0.48

~1.28 mg*g ™) 6.09.0.70 0.79
mgeg ' 87.8% 81.7%

29.2%; 10 ~ 20 cm C(0.99 ~8.01
mgeg™') . N(O.11 ~1.11 mgeg™") . P(0.49 ~1.11
mgeg ") ©3.62. 0.45 0.76
mg*g ! 0 59.6% - 58.3%

24.5%; 20 ~ 40 cm C(0.91 ~ 4.69

mgeg ™) . N(0.19 ~0.51 mgeg™") . P(0.48 ~1.05

mgeg ") 2,45, 0.32 0.74
mg*g ! ©54.2% . 33.4%
23.1%. C p
C.N. P :0~10em 10 ~
20 cm+ 20 ~40 cm C. N
10 ~20 em 20 ~40 c¢m C.
N . C. N
P 3
3 C N
3 C. N
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(P<
0.01) ; C. N P
3 P 35.95°N
36.7°N
(P<0.01).
4 C:N. C:P. N:P
Fig. 4 Variation of soil C: N C:P and N: P along
the latitudinal gradient
C:N(5.46 ~11.24) , C: P(1.31 ~10.12) , N: P
(0.18 ~1.31) :8.19.4.71 0.43
3 C.N.P 219.6% - 54.6%  53.2%; 20 ~
Fig. 3 Variation of soil C N and P content in the different layers 40 c¢m C:N(2.27 ~9.51) . C: P(1.06 ~
along the latitudinal gradient 6.91) . N: P(0.26 ~0.73) - 7.18.
2.3 C.N. P 3.24 0.43 :32.7% ~ 53.2%
4 0~10 cm C:N(4.99 ~ 30.4% . C:P N
12.45) . C: P(1.70 ~22.38) . N: P(0.20 ~2.26) 1 P. C:N . 0~10 em
18.68.7.39  0.86 10 ~20 cm C:N (P>

:29.1% -~ 86.5% 75.3%; 10 ~20 cm 0. 05) 20 ~40 c¢m C:N
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(P<0.01); C:P  N:P C 10 ~20 cm N N
P (P <0.01)
(P<0.01). :0~10em 10 C C.N. P
~20 em C:N 20 ~40 em (P<0.05); N 20 ~ 40
0 ~10 cm+ 10 ~20 cm C:N cm (P<
; C:P N:P 0.01) C. N
2.4 C.N. P (P <0.05) P 0 ~10 e¢m. 20 ~40
cm 10 ~20 em+ 20 ~40 cm
C.N. P N (P<0.01).
C.N. P C:N.C:P N:P C:N C:P C. N
( 2). N: P (P<0.01)
C.N.P C:N., C:P C. N P (P <0.05)
; C C:N, N: P C.N. P
C:P P N, C N: P N. P
P N:P p (P>0.05).
2 C.N.P n
Table 2 Correlations between leaf stoichiometry characteristics and soil C N and P in the different layers
/em C N P C:N C:P N: P
0~10 0.567" -0.668" -0.736** 0.749** 0.756** -0. 127
soc 10 ~20 0. 653" -0.691" -0.684" 0.777** 0.755** -0.267
20 ~40 0. 685" ~0.757** -0.712** 0.791** 0.758** -0.338
0~10 0.671° -0. 648" -0.637" 0.771** 0.823** -0.078
STN 10 ~20 0.710** -0.696" -0.714%% 0.784** 0.794** -0.194
20 ~40 0.675" -0.630" -0.772%* 0.746** 0.771%* -0.209
0~10 0.782** -0.511 -0.458 0.609" 0.659" 0.053
STP 10 ~20 0.723** ~0.480 -0.514 0.532" 0.619" -0.007
20 ~40 0.775** -0.360 -0.456 0. 468 0.629" 0.223
1) SOC: . STN: . STP: Dok 0. 05 Dok ok 0.01
3 ) . Kerkhoff %
1 054 N. P
3.1 N: P
; McGroddy = 55
N:P
« Reich "
N. P .
; N. P Reich
" . Reich N -
N. P ( TemperaturePlant  Physiological
C. Hypothesis) N. P
N. P
C N P RNA
Bussotti 2! N. P
C ( C N. P
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