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Effects of No-Tillage Reseeding on Grassland Stoichiometric
Characteristics in the Ili River Basin, Xinjiang

TANG Li-ping', WANG Ping', HALI-Alitengbieke ', YU Lian-bin', QIN Shao-wei', LI Jia-long',
SHI Hai-lan*, JI Bao-ming', ZHANG Jing"
(1. School of Grassland Science, Beijing Forestry University, Beijing 100083, China;
2. Grassland Work Station of Yili Prefecture, Yili, Xinjiang 835000, China)

Abstract: No-tillage reseeding is one of the important measures for improving degraded grasslands. This study
focused on three types of temperate grasslands in the Ili River Basin of Xinjiang, setting up no-tillage reseeding
and free grazing treatments. The aim was to investigate the effects of short-term reseeding treatment on plant
communities, soil physicochemical properties, and plant-soil ecological stoichiometric characteristics, as well
as to reveal the ecosystem’s internal stability response mechanisms. The results showed that no-tillage reseed-
ing significantly increased aboveground biomass and community coverage, with community diversity signifi-
cantly enhanced only in the temperate meadow steppe. The effects of no-tillage reseeding on soil physical prop-
erties varied across the grassland types. Plant carbon content significantly increased across all three grassland
types, while nitrogen content significantly decreased, and the nitrogen-to-phosphorus ratio of vegetation signifi-
cantly decreased. Soil organic carbon and total nitrogen both significantly increased, while total phosphorus
showed no significant change. The soil carbon-to-phosphorus ratio in the temperate desert steppe and temper-
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ate grassland significantly increased, and nitrogen-to-phosphrous ratio increased significantly only in temperate
desert steppe. Plant communities of all three grassland types exhibited “absolutely steady state” characteristics.
In conclusion, no-tillage reseeding significantly enhanced grassland productivity by promoting community resto-

ration and regulating soil nutrients. The responses of different grassland types to no-tillage reseeding vary, pro-
viding scientific evidence and theoretical support for the “differentiated zoning management” of grassland eco-

logical restoration in arid and semi-arid regions.
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Table 1 Basic Information of the surveyed plots
\ o eanr H ek it
MO 7 K o 2 TRk PRI FREE A
. . . . . . Average altitude/ Average annual Average annual
Geographical position Grassland type Latitude  Longitude o .
m temperature/°C precipitation/mm
AL T R T 5 44.04°N 80.99°E 772 10.43 279.60
Huocheng County Temperate desert steppe
AT AR EL T 4352°N  81.I3°E 1297 8.05 347.89
Qapqal County Temperate steppe
5T 0 £ i P ) 5 43.27°N 81.74°E 1503 8.10 296.52

Tekes County Temperate meadow steppe
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Table 2 Indicators of plant community and soil physical properties under different reseeding schemes across grassland types
SRR TDS IEFRTS A A R TMS
[AF Parameters N ; X
HIEHG)  ABRER P HHEHG)  RIMER) o P OHEHEG)  RERER) P

$h -4y Aboveground biomass/ (gm ) 64.01+16.01  11647£11.07 270 0019 19.39£174  195.13+14.22 1226 <0.001 57.18+4.83 116371034 519 <0.001
B E Coverage/ % 30.43+2.57 54.2911.46 807 <0.001 3214406  8343+£3.06  10.08 <0.001 30.29£2.01  72.43+449 8.56  <0.001
Bl -HH8 3 Shannon-Wiener index 1.0120.11 097£0.04 =035 0729 0.90£0.05 1.01£0.10 102 0328 051£0.02 1.0240.08 589 <0.001
FERAE A Simpson index 0.560.06 0522001 =061 0551  0.5140.02 0.55£0.05 083 0423 0.33£0.01 0.57£0.04 6.25  <0.001
WIFIE B Species richness 3.57£0.30 3.86+0.26 072 0484 3.29£0.29 3.57£0.30 069 0502 2.00£0.00 343£0.30 480 0.003
51 ASHL Pielou evenness index 0.790.05 0.73£003 =111 0290  0.79£0.05 0.80+0.05 012 0909  0.73£0.02 0.8440.03 328 0.007
45 pH{E Soil pH value 8.94=0.02 8.6510.04 —6.80 <0.001  8.79£0.01 8711003 =253 0036  7.14£0.03 7462005 523 <0.001
3 % Electrical conductivity/(pSeem ') 125.84£322  151.42.24 652 <0.001 65.92£2.97  74.82%6.18 130 0230 221861284  3268+13.54 562 <0.001
3K E Soil moisture/ % 2.1820.86 2.60=0.75 037 0721 4204043 6.10+1.94 096 0368  162+185  20.16£3.63 097 0.359
HIHEATE Bulk density/(geem ) 1.47=0.03 143002 —111 0299  1.26+0.02 120£005 =111 0300  1.00£0.03 087£0.02 =337 0.009

L Jl P2 bR ifE R 22 (Mean+= SE) . P=0. 0588 225 A3, P<<0. 05 %78 22 5w i3, P<C0. 001 7 B i 35 22 5%
Note: The data presented are Mean=standard error (Mean+SE). P=0. 05 indicates no significant difference, P<C0. 05 indicates a signifi-

cant difference, and P<<0. 001 indicates an extremely significant difference

TDS TS TMS
PTC | H EEES - H*x - H EE
PTN | H ek - H setesk - H ek
PTP | e (b 3 - H
Plant C:N - fof s | L skl || o
Plant C:P H I F - e
Plant N:P |- ff #%* H—e— s L fof
-1 0 1 -1 0 1 -1 0 1
InRR
1 ZXEMENHEER. A BEERUFTELNR
AN B9 ) 2 3 R
Fig.1 Responses of plant C, N, and P contents and

stoichiometric ratios to no-tillage reseeding in three grassland types
TE 2 9520 BAR X (CD A 5 TR 2 O (4 20) HZ& N, IR f
B AN A A% 05 5 InRR A RN EG Y F AR XS, #3R0R P<0. 055
FR P<0.01; ### %78 P<C0.001, F . TDS, i # i 8 4 5
TS, iP5 TMS i 4 5 i) 0 50 PTC, A 2k s PTN, R4 42
A PTP, fH %) 4 B ; Plant C: N, A5 4 i & LU ; Plant C: P, ki ¥ ik
L5 Plant N: P, H 97 % B LL

Note: When the 95% confidence interval (CI) does not overlap with
the zero-effect line (grey dashed line) , the effect of no-tillage reseed-
ing is considered significant. InRR, natural log of the response ratio.
*# indicates P<<0. 05; ** indicates P<<0. 01; *** indicates P<Z0. 001.
The same as below. TDS stands for temperate desert steppe; TS
stands for temperate steppe; TMS stands for temperate meadow
steppe; PTC stands for plant total carbon; PTN stands for plant total
nitrogen; PTP stands for plant total phosphorus; Plant C: N stands
for plant carbon to nitrogen ratio; Plant C: P stands for plant carbon to
phosphorus ratio; Plant N: P stands for plant nitrogen to phosphorus

ratio
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Fig.2 Responses of soil C, N, and P contents and stoichio-
metric ratios to no-tillage reseeding in three grassland types
TE:SOC, LA PR STN, L34 % STP, L34S0l C:N,

MR H L 5 Soil C: P, - Hem # Lt 5 Soil N: P, - HERUE IL

Note: SOC stands for soil organic carbon; STN stands for soil total
nitrogen; STP stands for soil total phosphorus; Soil C: N stands for
soil carbon to nitrogen ratio; Soil C: P stands for soil carbon to phos-

phorus ratio; Soil N: P stands for soil nitrogen to phosphorus ratio
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Table 3 Ecosystem homeostasis indices under different no-tillage reseeding schemes in three grassland types

Tl 2 7 A8 4t Variables b B WH] R » R
Grassland type x y Treatment Homeostatic classification
T M S I R TDS SOC PTC Graze 0.030 0.144 0.528 4%} Fa 45 Absolutely steady state
Reseed 0.280 0.687 0.083 7 %P Fa 4 Absolutely steady state
STN PTN Graze 0.135 0.326 0.315 7 %t i 4% Absolutely steady state
Reseed 1.176 0.181 0.475 4 %1 2745 Absolutely steady state
STP PTP Graze 0.013 0.007 0.896 2 % 2% Absolutely steady state
Reseed 0.130 0.484 0.192 7 %P Fa 25 Absolutely steady state
Soil C:N Plant C:N Graze 0.006 0.002 0.942 451 245 Absolutely steady state
Reseed 0.277 0.051 0.716 #5145 Absolutely steady state
Soil C:P Plant C: P Graze 0.104 0.030 0.779 7 %P Fa 25 Absolutely steady state
Reseed 0.131 0.631 0.109 4 %1 a4 Absolutely steady state
Soil N: P Plant N: P Graze 0.165 0.196 0.456 451 A4S Absolutely steady state
Reseed 0.372 0.428 0.231 7 XFFa 4 Absolutely steady state
HPER R TS SOC PTC Graze 0.064 0.026 0.797 4 %} §4 75 Absolutely steady state
Reseed 0.619 0.132 0.547 #i X Fa 25 Absolutely steady state
STN PTN Graze 1.674 0.036 0.760 7 XFFa 4 Absolutely steady state
Reseed 2.723 0.049 0.721 4 %P Fa 25 Absolutely steady state
STP PTP Graze 0.152 0.474 0.199 #i X Fa 25 Absolutely steady state
Reseed 0.149 0.144 0.528 24 % a2 25 Absolutely steady state
Soil C:N Plant C:N Graze 0.593 0.336 0.305 £ X1 Fa 25 Absolutely steady state
Reseed 3.464 0.029 0.784 #i X Fa 25 Absolutely steady state
Soil C:P Plant C:P Graze 0.052 0.019 0.824 4%t F& A% Absolutely steady state
Reseed 0.720 0.487 0.190 7 %P Fa 25 Absolutely steady state
Soil N: P Plant N: P Graze 0.341 0.088 0.629 4 %1 B2 4 Absolutely steady state
Reseed 0.678 0.055 0.704 451 245 Absolutely steady state
T A R TMS SOC PTC Graze 1.211 0.732 0.064 7 %} Fa 45 Absolutely steady state
Reseed 0.027 0.001 0.962 4% a4 Absolutely steady state
STN PTN Graze 0.208 0.049 0.721 4 %1 24 Absolutely steady state
Reseed 0.381 0.126 0.558 7 XJFa 4 Absolutely steady state
STP PTP Graze 0.188 0.387 0.263 4 %t 4 4% Absolutely steady state
Reseed 0.141 0.244 0.398 #i X1 Fa 25 Absolutely steady state
Soil C:N Plant C:N Graze 0.089 0.005 0.913 7 XFFa 4 Absolutely steady state
Reseed 0.283 0.077 0.650 £ %I Fa 25 Absolutely steady state
Soil C:P Plant C: P Graze 0.060 0.018 0.830 #i X Fa 25 Absolutely steady state
Reseed 0.227 0.484 0.192 4%t &A% Absolutely steady state
Soil N: P Plant N: P Graze 0.147 0.169 0.492 71 %P Fa 25 Absolutely steady state
Reseed 0.006 0.001 0.971 #i X1 Fa 25 Absolutely steady state

1 :SOC, LIEA PG ; STN, 1A E;STP, LA ; Soil C:N, LR A L ;Soil C: P, 1Rk BE L ; Soil N: P, L IEABE L ; PTC, MY
W PTN, MY 2% PTP AHY) 28 ; Plant C: N, APk A H s Plant C: P, AE Y B B He 5 Plant N P, A4 Z B o

Note: SOC represents soil organic carbon; STN represents soil total nitrogen; STP represents soil total phosphorus; Soil C

: N represents

soil carbon to nitrogen ratio; Soil C: P represents soil carbon to phosphorus ratio; Soil N: P represents soil nitrogen to phosphorus ratio; PTC rep-

resents plant total carbon; PTN represents plant total nitrogen; PTP represents plant total phosphorus; Plant C: N represents plant carbon to nitro-

gen ratio; Plant C: P represents plant carbon to phosphorus ratio; Plant N: P represents plant nitrogen to phosphorus ratio
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