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Evaluation on trampling of grazed Gansu wapiti (Cervus elaphus
kansuensis Pocock ) and its effects on soil property in winter
grazing land
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Abstract: Animal trampling plays more important role than defoliation and excrement in grassland. but
there were few studies on trampling and no quantitative index of trampling intensity available. Five
characteristics of the path trampled by grazed Gansu wapiti in winter grazing land were quantitatively
identified as the measuring indices of trampling intensity. Density, width and depth of path and soil bulk
density in path decreased, and number of plant in path increased as grazing pressure reduced. Soil bulk
density and density of path was more susceptible than width of path to grazing. On the base of the above 5
indices, two comprehensive indices of trampling intensity i. e. Comprehensive Trampling Index 1 and
Comprehensive Trampling Index 2 were established and they were used to quantify trampling intensity of

grazing. Trampling intensity of grazing was defined as the accumulated weight of grazed animal which live
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body weight was multiplied by their grazing time in the definite area of grassland. The absolute trampling
intensity and grazing intensity in different sites of winter grazing land were quantified on the basis of both
livestock carrying capacity and Comprehensive Trampling Index.

The soil water content at early stage in winter grazing land was more susceptible to trampling than at
middle stage of herbage growing season and was the least susceptible in late stage. Total nitrogen and
available nitrogen in 0~40 cm soil profile reduced with the increased trampling intensity in winter grazing
land as well as the contents of available phosphorus, total salt and organic matter in 0~ 20 cm soil profile
while total phosphorus in 0~ 20cm soil profile increased. The susceptibility of soil water and available
nitrogen to trampling increased with the depth of soil layers in 0~40cm soil profile. Total nitrogen in 0~
30cm soil layers was more susceptible to trampling than that in 0~10cm soil layer. And there was higher
susceptibility of available phosphorus to trampling in 0~10cm soil layer than that in 10~20cm soil layer.
Soil in winter grazing land had certain tolerance to trampling of grazed animal and the performance was not
stability of single property of soil instead of the stability of interrelationship between these properties of
soil. Along the gradient of trampling intensity in winter grazing land, both comprehensive index of soil
quality and soil suitability had the same key point which showed the tolerance threshold of soil system to
trampling and the transformation of slight overgrazing to severe overgrazing; the correlative vegetative
characteristic was the subdominant position of Stipa breviflora in plant community.

Comprehensive Trampling Index 2 was more reasonable index of grassland management because it
indicated the changes of grassland conditions more accurately. With both higher susceptibility and easier
measurement , density of path was more suitable for farmers to inspect their grazing land. The third site
which was 600m far from the pen in winter grazing land had the approximately average trampling intensity
and grazing intensity so that the routine supervision and management of winter grazing land could be
simply and representatively conduced at its site. The results suggested that information of trampling at 0~
20cm soil layers was insufficient for indicating soil property under grazing though which were usually
determined in grassland study. In different range of trampling intensity, comprehensive characteristics of
soil could keep stable trend and thereby result in the stability of different community in grazed grassland.
Key words: Gansu wapiti; grazing; trampling intensity; Comprehensive Index of Trampling; tolerance
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<G i{X. ; X /G s G‘;n < X <G s IEX. i)l’)j Table 2 Cla:sificatory criteria of trampling indices
(X, = Goin) /D Gosa < Xi < G RX. =2+ (X, — Cmn  Gma o b
i)/ D5 X G s RX = 3+ (X, — ) /D, PN/ S S
WP (cm) 14.0 26.0 38.0 12.0
PN ’ DP (cm) 0.6 1.2 1.8 0.6
: PN, < Guins RPN; = 3+ (Guin —  SBD(g/cm®) 0. 86 0. 96 1.06 0.10
PN:)/Dj Guin<<PN; < Guia» RPN; = 2+ (Gpna — PN (N/m) 7.0 14.0 21.0 7.0
PN:)/D; Guiag <PN; < Guuxs RPN; = 1 + (Gpox —
PN /D;PN;>>Guux s RPN;=Gha /PN, s o
3, CTL.CTL=[G—1/n]X[(RXnan" +RXnx")/21"* R nean RX max
o RX ax CTI, o
s(n—1)/n, (n) s 1, s o
1.3.4 (R*Z=
0.999), PN s s . CT1,
CTI, , CTI, SBD.CTI, WP 0.05 , 0.01
, crr,  CTI, . . ,CT1,
CTI, .
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1lmm s . 4 » (Total nitrogen.
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TS (Soil organic matter ,SOM) , (Available nitrogen, AN)?%,
(5 )\ (7 ) (10 ) ,
o 0~40cm s JTN.AN 10cm 4 , 0~10cm  10~20cm .
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, TP AP TN AN s
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1, 3
5 1S5, 1SS, — :‘lz::lliety3 Classificatory criteria of factors to assess soil

(E X,/ X/T.X, X, " 6 Soil characteristics Shmax S mid Smin

X . 7 Soil water (kg/kg) 0.30 0.15 0.10

SOM (%) 20. 00 10. 00 6. 00

° TS (%) 0.40 0. 20 0.15

; AP (mg/kg) 70.00  35.00  20.00

2 TN (% 0.75 0.50 0.25
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Table 4 Trampling of Gansu wapiti in winter grazing land
Site No. 1 2 3 4 5 6
NP (N/m) 1.3040.17%  0.70%0.21™  0.5040.21%  0.45+0.18™> 0. 3540. 08" 0.1040. 05¢
WP (cm) 39.64+5.4%  20.6+2.3%  16.8+1.6% 16.7+2.1% 13.041. 4% 13.441. 2%
DP (cm) 2.3740.45%  1.5640.27°  1.0440.19%  0.9540. 124 0.76+0. 177 0.3840.11"
SBD(g/cm?*) 1.1640. 06  1.1640.05%  1.02+0.03"%  0.8740.04>  0.8940. 04" 0. 8520. 04
PN (N/m) 3.3+1.14 9.44+2.1%  11.541.8%  14.141.8%  22.044.3% 21.544. 8%
CTI 1. 00 0. 69 0.55 0.49 0. 37 0. 30
CTI, 4. 29 3.28 2.55 1. 96 1.34 1. 00
0.01 ; . . 0. 05 ;
s . The different capital in a row indicates the significant difference at 0.01 level; the different

lowercase with the same capital in a row indicates the significant difference at 0. 05 level; the same lowercase in a row

indicates no significant difference
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Table 5 Index of single factor to assess the trampling

’ ’ intensity
Ttem NP WP DP SBD PN
’ | eV 51.0 33.6 44.7 12.3 40.8
R of original data (%) ’ ' ’ ' '

CTI,

C.V. of standardized 51.0 33.6 44.7 12.3 47.7
’ data of CTI,(%)

s C 6). CTI,

) C.V. of standardized 51.0 36.9 44.7 51.5 37.1

data of CTI,(%)
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Table 7 Interrelationship between CT1, and soil properties in different layers

Soil Soil water(kg/kg) AN (mg/kg) TN (%) AP (mg/kg)

layer

(cm) AVS r AVS r AVS r AVS r
0~10 0. 020 —0. 883" 2.991 —0.925" "
10~20 0.010 —0.966" " 4. 468 —0.831" 0. 021 —0.885" 1. 537 —0.834"
20~30 0.012 —0.855"° 7.274 —0.945** 0.021 —0.937**
30~40 0.014 —0.893* 8.323 —0.833" 0.017 —0. 882"

AVS

Significance at 0. 05 level; * % 0.01

Significance at 0. 01 level
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