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Effects of Grazing intensity and Grazing Time on the Nutritional Quality
of Dominant Forages in Desert Grassland

REN Lei, WU Qian, HAN Guo-dong

(College of Grassland, Resources and Environment, Inner Mongolia Agricultural University, Key Laboratory of Grassland Resources,

Ministry of Education, Hohhot, Inner Mongolia 010011, China)

Abstract: Based on a long-term grazing experiment platform established in the Stipa breviflora desert steppe,
this study analyzed the dynamic changes in the nutritional quality of two dominant plants Stipa breviflora and
Cleistogenes songorica under different grazing intensities and duration. The results indicated that both moderate
and heavy grazing significantly reduced the crude protein (CP) content of the both species. Heavy grazing sig-
nificantly increased the neutral detergent fiber (NDF) content in the both species and significantly reduced the
ether extract (EE) content of Cleistogenes songorica, while light grazing significantly reduced the crude ash con-
tent of Stipa breviflora. As the grazing season progressed, the CP content of the both species gradually
decreased, whereas the ether extract and acid detergent fiber (ADF) contents exhibited an initial increase fol-
lowed by a decrease. Specifically, the ether extract content of Stipa breviflora and Cleistogenes songorica
peaked in August and July, respectively, while the ADF content for both species reached its maximum in July.
Furthermore, CP significant negatively correlated with NDF, as well as between ether extract with crude ash.
In contrast, NDF and ADF showed a significant positive correlation. These findings provide a scientific basis
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for improving the utilization efficiency of biological resources in the Stipa breviflora desert steppe of Inner Mon-
golia and contribute to the sustainable management of grassland ecosystems.
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Note: Different lowercase letters indicate significant difference between different grazing intensity, the significance level P<Z0. 05, CK represents

the non-grazing control group, LG the light grazing treatment, MG the moderate grazing treatment, and HG the heavy grazing treatment
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Table 1 Analysis of variance of forage nutritional quality under grazing intensity and duration

ffﬁ%ﬁl?@ H F Factor Gt A AH R HHIK 53 EPT’H?E%%&T—@& ﬁﬁ‘#*ﬁt‘i%é?é&
Plant species Statistic  Crude protein  Ether extract Crude ash  Neutral detergent fiber  Acid detergent fiber
JEACER & dingL| df 3 3 3 3 3
Stipa breviflora Grazing time F 1270.720 75.495 51.313 50.583 15.293
P <0.0001 <0.0001  <<0.0001 <0.0001 <0.0001
TSR df 3 3 3 3 3
Grazing intensity F 584.036 8.929 53.920 33.825 13.064
<0.0001 <0.0001  <<0.0001 <0.0001 <0.0001
JHCHBCRST TR) <3 e B df 9 9 9 9 9
Grazing time X F 6.889 1.716 3.965 1.730 0.755
Grazing intensity P <0.0001 0.099 0.000 0.096 0.657
PRl SR T TA] df 3 3 3 3 3
Cleistogenes Grazing time F 178.450 66.572 18.669 292.672 51.236
songorica <0.0001 <0.0001  <<0.0001 <0.0001 <0.0001
TR B df 3 3 3 3 3
Grazing intensity F 81.990 22.832 12.987 57.865 34.023
<0.0001 <0.0001  <<0.0001 <0.0001 <0.0001
OS] <3 e df 9 9 9 9 9
Grazing time X F 2.011 11.389 2.005 1.265 0.255
Grazing intensity p 0.049 <0.0001 0.049 0.269 0.984
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Note: P values in bold indicate significant differences in response variables under corresponding explanatory variables, and dfis the degrees of
freedom, used to measure the number of independent parameters in a model

2ra 2rb
| [o% < | [SN
T [ 1w ERl (e
< sl MG 8t L IMG
s op
S 16 B G B T B HG
Ab
ﬁ%i 14 % 8 14
=25 0, Bb Ac
is Ac ﬂ}iz BCb 5
a C
%:g 10 Ch o Be Ad &2 10 Ca Ad
.= iy
@2 8 QCDC Bdl |y i c 8 Ce
S R.g Bd
= Dd 5 Cb Be
3 6 2 6 Cb
5 4 s 4
2 g2
0 0
64 Jun. 7H Jul. 8H Aug. 9H Sep. 64 Jun. 7H Jul. 8H Aug. 9H Sep.
ey ani| et )
Grazing time Grazing time

2 AEMBEETHEHEESEMMUNBNHESE
Fig.2 Dynamic changes of crude protein concent of forage with grazing time under different grazing intensities
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Fig.4 Dynamic changes of crude ash content of forage with grazing time under different grazing intensities
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