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t: This paper researched the effects of disturbances of plateau pika (Ochotona curzoniae, OC) , plateau

zokor (Eospalax fontanierii, EF), and the symbiotic interference of plateau pika and plateau zokor (OC+EF)

on plant
County.

and soil properties in three ecologically restored areas of formerly degraded alpine meadow in Henan
It investigated how alpine meadow plant community characteristics, as measured by the changes in

plant community species diversity and soil physical and chemical properties in the ecologically restored areas,
responded to the disturbances of OC, EF and OC+EF. It also evaluated the effectiveness of ecological restora-
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tion in different disturbance patterns of rodents, and provided theoretical guidance to avoid secondary degrada-
tion. The results show that species richness and species diversity in the OC+ EF disturbed area are significantly
higher than those in the OC disturbed area. Total vegetation coverage and average plant height in the EF dis-
turbed area are relatively high. Total vegetation coverage in the three externally disturbed areas of OC, EF,
and OC+EF is 84.33%, 97.33% and 88.56% , respectively. The height of plant communities averages
47.70 cm, 168. 23 cm and 139. 47 cm, respectively, in the three treatments. The aboveground biomass of Gra-
mineae, Leguminosae, Cyperaceae, and other miscellaneous herbs in EF is higher than that in OC and OC—+
EF. After ecological restoration, the forage yield of EF is the highest. Its soil organic carbon content is signifi-
cantly higher than that of the other two disturbed areas (P<C0.05). The soil available phosphorus contents of
OC, EF, and OC+EF are 0.053 mg-g ', 0.055 mg+g ' and 0.035 mg-g ', respectively. Judging by the
comprehensive indicators of plant community characteristics and soil physical and chemical properties studied,
the ecological restoration effects in the EF disturbance is the most pronounced, followed by the OC+EF distur-
bance, while the effects under OC disturbance is the least tangible and likely attributable to secondary degrada-
tion. Therefore, if disturbed by OC only, it is necessary to adopt non-traditional ecological restoration mea-
sures, such as increasing soil compactness during no-tillage reseeding and covering the sowed soil with non-
woven fabrics, both of which will be conducive to improving the effectiveness of ecological restoration.

Key words: Assessment of restoration effectiveness; Alpine meadow; Ecological restoration; Rodent distur-

bance ; Plant community ; Soil nutrients
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Table 1 Basic information of the study area
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Study area Altitude/m Geographical location Proportion of bare patch area after reseeding/ %6

3 5 B S LR L (OO 3547 101°45'39"E <16%
34°84"67"N

S T PR L (EFD 3544 101°47"83"E <3%
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Fig. 2 Responses of species diversity in plant communities to different types of rodent disturbance
TE < P e R 22 535 1) 1 KO (P<20. 05) 5 #3678 22 5 3k B i 35 /K 7 (P<C0. 01) sns %R 28 58 .35 ; OC i J LR T30 T BE S Ak iR 1k
 FE A, n=9; EF 2 & LR LT 3 N B B Ak B 1k i 98 74, n=9; OC+EF Jhy i J5 B G Ay B R UG A T30 F B 1k iR 4w JE 5 i), n=9,

T

Note: In the figure, * indicates significant difference level (P<Z0.05) ; ** indicates a highly significant difference level (P<Z0.01) ; ns indicates no

significant difference. OC represents the patchily degraded alpine meadow by the disturbance of plateau pika, with n=9; EF represents the patchy

degraded alpine meadow under the disturbance of plateau zokors, with n=9; OC-+EF represents the patchy degraded alpine meadow in the symbiotic

disturbance of plateau pikas and plateau zokors, with n=9. The same applies hereinafter
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Table 2 Species composition of the plant community and the importance values of species in different disturbed areas

WX T A R R A
Study area Major plant species (importance value)
oc 7] T P B (0,310,117 T TR 8 M R R (0.17£0.017) 7 i BB R OR (0.1740.03Y L I R €0.16£0.11) (415
(Stipa capillata)(0.09£0.06) % £ 75 7 (Elsholtzia densa )(0.08%0.08)
EF [i] 4 47 1 4B B B (0.35220.08") 7 148 ML L AR (0.22£0.04) (75 1M Hdth L 2R (0.14 £ 0.06°) K48 Z2 b5 32 (Argentina anse-

rina)(0.10£0.05) JF&EA & H(0.0940.05) 35 5 (Koeleria macrantha)(0.0940.04)

OCH+EF

[ o 4P BRE (0.2520.08") (75 ¥ V8 M B UK (0.1420.02") 75 7 #E M SR (0.13220.07") A8 3£ 28 (Festuca sinensis)
(0.112£0.08) . &5 L& ¥ (0.1140.05) EF 5 (0.11+0.02)

T« [d]— Rl A ) /NG 7 B e s ARt AR AN [ B 8l 2 (] A7 7 i 3 22 57 (P<<0. 05)

Note: Different lowercase letters for the same species indicate significant differences in variables among different disturbances (P<Z0. 05)

162.30%,185.80% , @& = T OC 5 OC+EF W4
T4 BF 58 X (P<<0.05) ; EF /9 G R | 4= 9 & 1
OC F1 OC+EF 4351 # i 406.50%,82. 60% ,EF
Fm T OC(P<<0.05); EF By 5 5L Rl Hb b A= 9 2 1

OC 1 OC+EF ¥ #h 43 51l =1t 78.68%,233.33%0 5
EF () At 2% 5 2 1 b A 4 6 Lk OC F1 OC+ EF #f
Hi 43 5 v 342.09%,10. 71 % ; X UL W AR BB E 2
Ji EF &8 SO b .

K3 ASEERREEREESE . SEREFLHENEELRER

Table 3 Community height, coverage, and the biomass of economic groups in the experimental sample area after ecological restoration

Mo A Above-ground biomass/(g-m™ %)

WHHEIX R A 3 2 - H i — -
. - o . . FARL TH et Hofls (Ze 80
Study area  Total vegetation coverage/%  Mean height/cm
Poaceae Fabaceae Cyperaceae Others (weeds)
ocC 84.33+9.21" 47.70+12.19"  734.00£23.27" 1240+ 1.77" 89.60+8.48" 230.00+19.60"
EF 97.33+£3.46" 168.23+35.29"  1925.2+71.28" 62.80+£6.04" 160.00+14.64" 1016.80+64.41%
OC+EF 88.56+6.84" 139.47426.02*  673.60+20.79" 34.40+3.67" 48.00+5.88" 918.40+30.80"

TE < [ 50 B v AN [l /NG 5 B 3R R AR A 7R A [0 8l =2 ) 4778 35 22 53 (P<<0. 05) 5 Bd SR S RO B+ b ifie 22 2w

Note: In the data of the same column, different lowercase letters indicate that there are significant differences in variables among different dis-

turbances (P<<0.05). The data are presented as arithmetic mean + standard deviation

mE3A L AESBE R R CouR & &
FEARTE T T 255 A K NICER & BIEAF T
THH - ZER . RABMEY C & ity 42.43%~
43.12% N &k 1.38%~1. 78 % ; G R Y C &
R A2.94%~43.52% N&F R 1.43%~1.81%;
R RMEY C &8 M 43.00%~43.60% ,N & &>
1.39%~1.97%; H fih Zx K E MY C & & H
41.81%~43.22% N & i K 2.04%~2.91% . H
FEF 5 OCHEF W ERHHEY M CEREEFES T
OC(P<<0.05) s RARL JH AL A A REM C %
BEZATHRX LR EZESR . OCHARARHE
WHIN&# P EHETEF S OC+HEF(P<0.05), &
FHEYI R N & & 3% /T EF(P<<0.05),

2.2 SEHEGIEHMEXNARERE TN
4R B s R A S BEE S EF 1Y
SOC & H W& H OCHY 272.50% (P<<0.05) ., M
SOC & AE , =M AEDBE XA H m 2R KK
HEF>OC+EF>0C. OCH TNHNO; -N & &
2y 9 8 % OCHEF (19 44.65%, 88.89% (P<<

0.05);0C B NO; -N & & 2 # & i EF (19 70. 00%
(P<<0.05) . OC,EF,OC+EF =4 F# [
TP,A-P X NH, -NHZEFARE, FRXLHER
TR, £ pHAE N 7. 42~7. 59 4E BB E 5 ,0C
i) 13 &k B3 T EF 5 OC+HEF(P<<0.05),
43 1 60.00% 1 30.00% ; EF 5 OC+EF i 4
I EE T OC(P<0.05), 4> %l & i 33.33% A
37.00%"%
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B X T g L g ) i SR A M, R BF T
T 73BTl X3 P — B B R — R A I R
BRIt AE 1% 25 I AR S B E it X OC,EF
K OCHEF | fmy JE ) B WA L, #8578 1 AN [R] LE T
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