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Effect of grazing and grazing exclusion management on offspring
recruitment in a semiarid steppe on the Loess Plateau

ZHAO Lingping"?, TAN Shitu',BAI Xin', WANG Zhanbin'**,
CHENG Jimin® . WANG Qingyi'"

(1 Animal Science and Technology School , Henan University of Science and Technology ,Luoyang, Henan 471003, China;

2 Forage Resources Ex ploration and Aninal Health Cultivation Academician Workstation of Henan Province ,

Luoyang, Henan 471003 ,China;3 Institute of Soil and Water Conservation ,Chinese Academy of Sciences and

Ministry of Water Resources,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The effects of grazing and grazing exclusion management on offspring recruit-

ment were studied to provide basis for vegetation restoration and maintaining biodiversity on the Loess

Plateau. [Method) Grazing grasslands and grasslands after 23 years’ grazing exclusion in a semi-arid pe-

rennial steppe on the Loess Plateau were selected in pilot area of Yunwushan Grassland Nature Reserve.

The regeneration was examined using the field root-digging method to analyze the total cover,litter thick-

ness, litter biomass, offspring richness, and offspring numbers between asexual and sexual recruitments
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with five asexual recruitment types under two management types. [Result)] Long-term grazing exclusion
significantly reduced the density, species richness and species diversity of the above-ground vegetation,
while significantly increased vegetation cover, litter thickness and litter biomass compared with grazing
grasslands. The asexual offspring recruitment contributed more to vegetation regeneration than the seedling
recruitment,and perennial species reproduced asexually mainly via tillers,rhizomes and root crown. Grazed
sites had significantly higher species richness assessed by offspring recruitment and higher asexual recruit-
ment numbers than grasslands with 23 years’ grazing exclusion. There were no significant differences in
sexual recruitment density between grazing grasslands and grasslands with 23 years’ grazing exclusion.
Grazed grassland had higher density in tiller, rhizome, and branch offspring recruitment than grasslands
with 23 years’ grazing exclusion,while recruitment from root suckers and stolon was not significantly dif-
ferent among these two treatments. [Conclusion)] Asexual recruitment played more important role in the
semiarid perennial steppe,and grazing and fencing measures had greater impact on asexual recruitment than

seedling recruitment. The effects of management on grassland species diversity and density could be adjus-

ted by plant recruitment and regeneration.

Key words: semiarid steppe; sexual recruitment;offspring recruitment; asexual recruitment; the Loess

Plateau
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Table 1 Description of grazing grasslands and grasslands sites with 23 years’ grazing exclusion
T Hh 7 i 3K/ m Wein) WeRE/ ()
Site Longitude Latitude Altitude Aspect Slope
GG 106°23'3. 30" 36°13'10. 41" 1942 NE 18.23
GEG 106°24"4, 64" 36°12'3. 42" 1 885 NE 20. 35

GG, i s GEG. #1523 25, TR E ., NE. Kb,

Note: GG. Grazing grasslands; GEG. Grasslands with 23 years’ grazing exclusion. The same below. NE. Northeast.
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Table 2 Effect of grazing exclusion and grazing management on above-ground

vegetation in a semiarid steppe on the Loess Plateau

\ FETE 2R W& PR /em  AG W Y&/ g/ 2 /0 YR Shannon-
FE Hh < . . - ., i/ V6 . . o
. Community Litter (gecm D) (B » m™?%) . Species Wiener $5 %4
Site . . . . Cover .
type thickness Litter biomass Density richness H

AREF + KEF A+

it B VKO- 2% SR
GG Association Stipa buns o o040 13 33942 28 406.00436.68 a 76.0+2.2a  16.640.9a 3.28540.064 a
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Agropyron cristatum-

forbs
A REF VR

GEG L
= Association S. bungeana

4.45+0.22 b 124.3547.45 b

215.20415.51b 93.3£1.1b 13.9£0.4 b 2.275£0.043 b

T AR R ARG SRR R 2 JebE b 22 57 1 3% (P<<0. 05) . & 3 A,

Note: Different lowercase letters in each column indicate significant difference between two sampling plots (P<Z0. 05). The same for Table 3.
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Fig. 1 Effect of grazing exclusion and grazing management
on offspring recruitment diversity in a semiarid
steppe on the Loess Plateau
GG. Grazing grasslands; GEG. Grasslands with 23 years’
grazing exclusion;Different lowercase letters indicate significant

differences between two sampling plots(P<C0. 05). The same below
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Fig. 2 Effect of grazing exclusion and grazing management on offspring recruitment

density in a semiarid steppe on the Loess Plateau
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Table 3 Effect of grazing exclusion and grazing management on density of different asexual
offspring types in a semiarid steppe on the Loess Plateau ¥ /m?
B 3 2L HRBERL GG Sy UERY 53K
Site Rhizomes Root suckers Stolon Tillers Root crown
GG 270482 a 64417 a 74426 a 1 448+167 a 390490 a
GEG 112+£20 b 64413 a 2849 a 1040£171 b 119£29 b
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