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Effects of Different Grazing Intensities of Yili Horses on the Carrying
Capacity of Zhaosu Mountain Meadow Grassland
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(1. College of Prataculture, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China;
2. Key Laboratory of Grassland Resources and Ecology, Xinjiang Uygur Autonomous Region, Urumgi, Xinjiang 830052, China)

Abstract: Grazing is a primary utilization method of grasslands, and determining the appropriate grazing inten-
sity 1s of crucial for grassland conservation and the sustainable development of animal husbandry. A controlled
grazing experiment was conducted during the warm season of 2023 at the 77th Regiment Horse Farm in Zhaosu
County, four treatments were set up: no grazing, light grazing (1 horse-hm™*), heavy grazing (4 horse-hm™?),
and extreme grazing (6 horse-hm ?), and a randomized block design was adopted. The effects of grazing inten-
sity on pasture carrying capacity were evaluated by monitoring plant community structure, diversity, standing
biomass, forage nutritional quality, and by calculating digestible energy (DE) and the grading index 2001
(Glygp). The results indicated that light grazing maintained relatively a high species diversity, while the no-graz-
ing area exhibited the best forage nutritional quality. The biomass carrying capacity was the highest under heavy
grazing [0. 73 horse-hm *+ (122d) '], and the crude protein yield carrying capacity was relatively high under
extreme grazing [ 0. 99 horse-hm - (122d) ']. However, these conditions were accompanied by the decline of
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sedges and a surge in forbs, representing an unsustainable short-term phenomenon. The PLS-PM (Partial
Least Squares Path Modeling) model showed a direct negative effect of grazing intensity on Gly, and DE. In
conclusion, light grazing (1 horse-hm *) is the suitable intensity for the Zhaosu mountain meadow steppe,
effectively balancing ecological conservation and the needs for continuous grazing of Yili horses.

Key words: Grazing intensity; Mountain meadow grassland; Forage nutritional quality; Forage digestible

energy; Vegetation characteristics
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Fig.1 Experimental area setting diagram
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Table 1

Importance value index of plant functional groups under differential grazing intensities

B

Grazing stages

yfg e
Plant functional
group types

T2 Important value

JeH
No grazing

IO
Light grazing

T
Heavy grazing

e

Extreme grazing

BT

Before grazing

R
Metaphase of grazing

ICIET N
End of grazing

ARAFE Gramineae
R} Cyperaceae
7 F} Leguminous
JEIEF} Lipstick
HAth Other
AAFL Gramineae
HEEL Cyperaceae
TR Leguminous
JBIERL Lipstick
HAl Other
ARAFL Gramineae
IFHEL Cyperaceae
TR Leguminous
JEERL Lipstick
HAth Other

0.39-40.0001*
0.2440.0005"
0.084-0.0001"
0.1540.0162*
0.1440.0002"
0.30420.0003%
0.3320.0004"
0.1740.0003*
0.0940.0003"
0.11-0.0001%
0.564-0.0001*
0.13-£0.0001<
0.0140.0003%¢
0.0140.0010%
0.29-40.0001*

0.43+0.1996**
0.3140.0008*
0.1340.001*
0.0340.0004"°
0.1040.00014""
0.434-0.0002**
0.21+0.0002%¢
0.1140.0003*"
0.124-0.0003*
0.1340.0001®
0.440.0002*
0.364-0.0001°"
0.02+0.0002"¢
0.0640.0003*"
0.1640.0024%

0.3140.0003*
0.244-0.0003"
0.184-0.0002**
0.12-0.0001"
0.1540.00007"¢
0.404-0.0001""
0.36-0.0001**
0.024-0.0002*"
0.064-0.0001*"
0.16£0.0001°"
0.5340.0001"*
0.234-0.0002"
0.0240.0005"
0.024-0.0003"
0.2040.0003

0.424-0.0001"
0.2140.0002*"
0.164-0.0004"
0.024-0.0005""
0.194:0.00133*
0.40-0.0002<
0.22+0.0001°"
0.13420.0001"
0.124-0.0002"*
0.1340.0001"°
0.524-0.0007*
0.084-0.0008%
0.1540.0002"
0.0140.0001¢
0.2474-0.0003"

TE < [R50 RS 5 B AN [ 2 73 (] — 34 AL ) {0 A R ) 0050 32 AR [ i e o 300 1) 22 53 88 25 (P<20. 05) 5 [W) 47 /NS 52 B AN [ e 7 [] — B A
) T B A A ) 50 00 DA AN [ I HA  E T) 22 S 135 (P<<0. 05) , 3% Bl oAy ~F- 359 {1 = i e

Note: Different capital letters in the same column indicate that the important values of the same family of plants differ significantly in different

grazing periods under the same grazing intensity (P<Z0.05) ; Different lowercase letters in the same row indicate that the important values of the

same family of plants have significant differences among different grazing intensities in the same grazing period (P<Z0.05) , the data in the table is

Mean + SE
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Fig. 2 Effects of differential grazing intensities on species diversity across temporal phases
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Fig. 3 Comprehensive comparation of forage nutritional quality across temporal phases
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Fig.4 Standing crop of forage nutrients under differential grazing intensities
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Fig. 5 Correlation analysis among community structure composition, species diversity, and pasture nutritional quality under

differential grazing intensities
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Note: The solid line represents a positive correlation between two elements, while the dashed line represents a negative correlation between two

elements, *P<Z0. 05, **P<C0.01, ***P<C0. 001
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Table 2 Carrying capacity accounting for mountain meadow steppe under differential grazing intensities

e P A _ memn Ok Mk
Grazing intensiy Average forage srar;dmg crop/ Utilization rate Feed lmalke/ 1 Fence area/hm’ Grazing time/ btockmgﬂcapacny/ 1
(kg+hm %) (kg+horse '+d™ ") [horse+hm *+(122d) ']
T4k No grazing 2239.19144.72° 0 1 122 0
BB 2316.46£90.61° 0.5 1 122 0.64£0.05°
Light grazing
A 2214.35£103.57° 0.6 1 122 0.73£0.06°
Heavy grazing
B Rt 1463.25+80.47° 0.75 1 122 0.61£0.04"
Extreme grazing
TR FE FHEAM GES Rk A I 7 TR HaEh
Grazing intensity ~ Average protein yield/(kg-hm ) Utilization rate  Protein requirement/(kg+horse *+d ") Fence area/hm* Grazing time/d Stocking capacity/[horse+hm? (122d) ']
Jo#k No grazing 448.95128.58° 0 1 122 0
REH 21444862 0.5 1 122 0.61+0.05"
Light grazing
R 197.59+8.51° 0.6 1 122 0.67£0.05"
Heavy grazing
R Tt 232.6+13.33 0.75 1 122 0.99£0.08°
Extreme grazing
. AL ag ™ &t T RE T oK . . y (F
HHRE Digestibl(fe{fei?piduction/ A Digestibf fﬁfz; r];irement/ MERH BERH Srockiiffciacity/

Grazing intensity Utilization rate

Fence area/hm’* Grazing time/d

(MI*hm ™) (MJ+horse '+d ™" [horse+hm ™+ (1224) "]
Jo# No grazing 4598.12416.94° 0 1 122 0
BRI 4571.83+29.07" 0.5 1 122 0.18£0°
Light grazing
EX 3G 4510.7428.82° 0.6 1 122 0.2240°
Heavy grazing
R TR 2706.4+11.64° 0.75 1 122 0.16%0°

Extreme grazing

T AN ) T R R % AR bR A [RGB M 25 5, P<T0. 05, 3 TR RS S M AR R B R R R T AR BB TR i

MR R IR WL KR A TSR R

Note: Different letters indicate that the index has significant differences under different grazing intensities, P<Z0. 05, the data in the table is

Mean=+ SE. Feed intake, protein demand and digestible energy demand are the average amounts required to maintain the normal growth and devel-

opment of livestock
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Fig. 6 Partial least squares path modeling (P1.S-PM) analysis of relationships among grazing intensity, botanical composition,
plant diversity, forage nutritional quality, roughage grading index, digestible energy, and stocking rate
T GIFRRGRZ , PC A 2) . PD Fn MM Z R FNQ R /R BORE TR T, G Lo, F 7 MLIDR M 2045 5, DE R IH AL RE , BCC £ ™
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Note: G represents grazing intensity, PC represents plant composition, PD represents plant diversity, FNQ represents forage nutritional quality,
Gl,y, represents roughage grading index, DE represents digestible energy, BCC represents yield-based carrying capacity, CPYCC represents
crude protein yield-based carrying capacity, and DECC represents digestible energy carrying capacity. The positive and negative effects are repre-
sented by red and blue arrows, respectively; The path coefficients with significant differences are represented by solid lines, * P<C0.05, ** P<C
0.01, #=#* P<Z0.001, and those without significant differences are represented by dashed lines. The percentage next to the box represents the

explanatory power of the variable. The goodness of fit is used to evaluate the model
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