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Eco-stoichiometry characteristics of grape fields with different
planting years in the east foothills of Helan Mountain

HE Jing', WEI Qiqi', ZHONG Yanxia®, LUO Lingling'
(1. School of Resources and Environment, Ningxia University, Yinchuan, Ningxia 750021, China;
2. Science and Technology Department, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: This paper took the vineyard soil of different planting ages (1 a, 7 a, and 20 a) in the east foot-
hills of Helan Mountain in Ningxia as the research object, and took the uncultivated desert grassland as the control,
collected the soil of 0~100 c¢m layer, measured the organic carbon (SOC) , total nitrogen (TN) , total phosphorus
(TP) , total potassium (TK) content, and the characteristics of the ecological stoichiometry of soil under different
planting years and different soil depths, in order to provide the basis for the judgment of limited nutrient and the
control mechanism of nutrient element balance of the grape growing area in the east foothills of Helan Mountain. The
results showed that; (1) The soil was impoverishment in this area with the average value of soil C, N, and P at
4.88,0.56 ¢ - kg™ and 0.24 g - kg™', respectively, which were less than the national levels (11.12, 1.06 g - kg™
and 0.65 g - kg™'), but the average value of soil K was 28.88 g - kg™', higher than the national level (16.6 g -
kg™"). The soil SOC varied from 3.93 g + kg™ t0 5.36 g * kg™', the TN varied from 0.39 g - kg™' 10 0.73 g - kg ™',
the TP varied from 0.21 g - kg™ t0 0.37 g - kg™, the TK varied from 27.88~30.16 g - kg™' with increasing plant-
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ing years. The contents of C and N in soil first decreased and then increased, the content of P gradually increased
the content of K gradually decreased, but there was no significant difference among years. (2) The changes of land
use patterns and the vegetation coverage provided different effects on the soil ecological stoichiometry character. The
soil C : N ratios varied from 8.7 to 10.6, C : P varied from 16.78 to 33.29, C : K varied from 0.14 to 0.22. With
increasing of the planting years, the C : P, C : K, and N : P of soil showed a decrease trend in the first and then
increased, although the C : N of soil gradually decreased, but the difference was not significant. The N : P of soil
was between 1.66~3.61, and less than the national average of 5.2, showed that the grape growth in the east foot-
hills of Helan Mountain was mainly restricted by N. In the process of grape planting in the east foothills of Helan
Mountain in Ningxia, properly matched the application proportion of various nutrient elements and organic fertilizer

should be considered to prevent the decline of soil fertility.

Keywords: vineyard; planting years; eco-stoichiometry character;east foothills of Helan Mountain
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100 cm + )22 A2 FE2ES F1 AEFEEREEN 0~100 cm TETEHENLE/ (¢ - ke)
- R A S ) TR R 2 um S Table 1  Soil nutrient content of 0~ 100 cm soil layer in
i | ARt A sample plots with different planting years
e T s a
Xﬁiﬁ%ﬁ%ﬂ’\]ﬂ%?ﬁi%ﬂﬂ B A5 e IR CK 5.36+2.88a 0.59+0.31ab 0.16£0.04b 30.16+1.78a
ZX /\E'7r‘1‘ 1 4.99+£2.14a 0.53+0.27ab 0.19+0.03b 29.96+1.53a
o W% 1 ATAEL R IX N, R34 (TK) %
7 3.93+2.49a 0.39+£0.24b 0.23+£0.04b 27.50+1.10a
ﬂcml%]j~727.88~30.16 g - kg™, BV 2 BB A AT PR 20 5.23+0.98a 0.73x0.34a 0.37+0.21a 27.88+2.46a
; % : N
FOSEITING 28 A AR A 55, PRI 2 ) 1 TK DA VA M R ) 5 R A
SEATEME R EEZES ., RE D A, R RREP<0.05), TR,
##i‘mmmi):. ZIETJ Xj_m\:ti%% 7 a ﬂ] 20 a :ti;%% ' Note; The values in the table are mean + standard deviation, and

different lowercase letters in the same column indicate significant differ-

TK = EE/‘J %'/I\j:);:';ZlEﬂﬂﬁﬁ %“l‘i%# ; 1a j:iﬁ% TK ences among different sample plots ( P<0.05) , the same below.
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Note: The error line is the standard error (n=3). Different capital letters in the same column indicate significant
differences between different years of the same soil depth (P<0.05); Different lowercase letters indicate significant
differences between different soil depths of the same year ( P<0.05). The same below.

B 1 TEMMEFREE MR RERE L SOCTNTP F1 TK M EETW
Fig.1 Changes of soil SOC, TN, TP and TK content in different soil depths of grape fields with different planting years
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Table 2 Soil ecological stoichiometry ratio of 0~100 c¢m soil
layer of grape field in sample plots with different planting years

T it Bt PR Year/a

Stoichiometric
ratio CK 1 7 20
C:N 9.42+1.57a 10.60+1.96a 10.28+0.58a 8.70+1.42a
C:P 33.29+12.59a 25.39+7.8a 16.78+7.96b 17.81+2.58b
C:K 0.18+£0.09a 0.17+£0.07a 0.14£0.08b 0.23+0.08a
N:P 3.61+1.61a 2.62+1.01b 1.66+0.78¢ 2.11+0.5b
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Fig.2 Changes of soil ecological stoichiometry ratio in grape fields with different planting years

x3 ITEJZITLERESBRLETENEXE

Table 3 Correlation of mass fractions and stoichiometry of soil elements

JGZ Element C N P C:N C:P C:K N:P
C 1 0.977* " 0.579* * -0.131 -0.631" " 0.603 " * 0.994 " * 0.664 " *
N 1 0.591** -0.129 -0.747"* 0.564 " " 0.975" " 0.680"
P 1 -0.455" -0.409 " -0.259 0.640 " * -0.158
K 0.262 0.301 -0.211 0.24
C:N 1 -0.347 -0.641"* -0.561" "
C:P 1 0.532% " 0.955"
C:K 1 0.603 " *
N:P 1

TE: # = "RIRTE P<0.01 KB EARI  « + 7

“

Note;

R

means significant correlation at P<0.01 level;*

JRTE P<0.05 K- &M%,

means significant correlation at P<0.05 level.
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