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Effects of animal dung deposition on grassland nutrients and botanical composition in

mixed Lolium perenne and Trifolium repens pasture in Guizhou plateau
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Abstract: The mineral elements of soils and herbages, nutritional values, botanical composition and herb-
age defoliation in dung deposition and control plots in mixed Lolium perenne and Tri folium repens pasture
in Guizhou plateau were quantitatively monitored and systemically analyzed in August 2011. The results
indicated that the difference of mineral elements contents between soils and herbages was great and varied
with different elements and excretion types. The dung deposition of grazing animals decreased or elimina-
ted the positive correlation between soils and herbage in Na, K, and Mn contents, whereas the dung depo-
sition promoted positive correlation between soils and herbage in Cu and Zn contents. The effects of graz-
ing animal dung deposition on botanical composition of grassland in plant population and community levels

varied with patch types and different decomposing stages. Grazing animals dung deposition could promote
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tiller and growth of L. perenne of D. glomerata, inhibit growth of T. repens, increase height and biomass
of herbage and reproductive shoots of L. perenne, and decrease the nutritional values of herbages. The
effect of cow dung on botanical composition was more obvious than that of sheep dung. The defoliation of
grazing animals for L. perenne and D. glomerata in dung deposition plots was lower than that in controls.
The rejected defoliation level of cow in dung deposition plots was higher than that of sheep. The results
suggested that the mixed grazing with sheep and cattle could reduce the herbage waste in dung deposition
sites and improve the utilization rate of grassland in grassland practical management.

Key words: Guizhou plateau;mixed pasture;dung depositon;nutrients of soils and herbages;botanical com-

position;defoliation
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My (P<Z0. 05), 1fif X} # & Ca,P,Na,K.Mg,Cu,Zn
1 WSC, NDF, CP, ME, OMD J & 2 5% 0 (P >
0.05)  AN[A] R A Hh 28 B AL MO SR 43 & AN [R] 35 1
() P.Fe fll ME.CP.OMD, % [# ) Cu.Mn.Zn, I %
BRI ) Fe, Mn % 5 3 38T X5 B H I 1LY
ADF Kyl i) ADF FHUk R K & &0 8255 T
XFHRCER 2) 0 3 AN SRAE M e oAt 45 57 0 B B AR 38
BRI B 2 ] 1 2 R W 3 . 10 A 2 DOBR IR A
FOREAR IR AT AH o A 25 DT BN 08 55 40 5 4 1 52 T
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Contents of organic matter and mineral elements in soils

S b #4111 Tashan Y18 Zhuopu I 7K ¥4 Liangshuigou

Nutrient index FEPLA XF HY FEPIM X B FEPLR Xif
Dung deposition Control Dung deposition Control Dung deposition Control

0—10 cm
OM/ % 9.5640. 54 9.2140. 37 11.38+£0.02" " 9.7440.09 4,2740.25 4,2040.16
N/ % 0.3340.11 0.29+0.02 0.48+0.00" 0.45+0.01 0.15%0.01 0.14+0.00
P/ % 0.14=0. 00 0.1340. 00 0.1040. 00 0.1040. 00 0.0940.00" 0.0840. 00
Na/ % 0.3040.02" 0.1240.01 0.1440.00 0.3440.02"" 0.1040. 02 0.1140.01
K/ % 0.6940.01"** 0.55%£0.00 0.90+0.02 0.99+0.05 0.76+0.05 0.73%+0.05
Mg/g * kg™ 3.06-+0. 15 4.43+0.24" 3.20+0. 14 2.70+0. 38 1.7240.31  2.4941.65
Fe/g+ kg ! 16.8343.50 16.1240. 47 5.55740. 20 19.11£1.35"" 9.18+1.95 7.47+3.04
Cu/mg * kg 68.03+1.70" " 31.5241.29 32.18+3.08 70.09+8.18" 26.91+2.71 27.52+2.93
Mn/mg * kg ! 769.44472.23" " 236.99+26.84  134.297424.20 642.844161.55" 300.65+84.44 215.99+111.42
Zn/mg * kg ! 204.97+7.48" 122.55413.42  106.284+30. 2 251.62+77.49  235.26+20.42 291.69459. 81
10—20 cm
OM/ % 7.0140.08 7.0340. 44 11.1940.01" "  6.0540.11 3.55+0.13 3.56+0.02
N/ % 0.2040.02 0.19+0.00 0.31+0.01" 0.2140.02 0.134+0.00 0.14+0.00
P/% 0.1240.01 0.1240. 00 0.0840.00" 0.0740. 00 0.0840. 00 0.0840. 00
Na/ % 0.3340.04" 0.1240.01 0.174£0.03 0.3340.01"" 0.1540.01 0.10%£0.01
K/ % 0.64+0.02 0.56+0.04 5.7540.02"" 1.06+0.03 0.78+0.06 0.75+0.01
Mg/g * kg ! 2.81+0.11 4,2840. 64 3.257+0.58 2.894+0. 39 2.5740. 36 2.26%40. 20
Fe/g « kg™! 18.254+1.62 15.1240. 30 5.57+0.70 12.5940.89"" 9.3342.56 9.87+0.10
Cu/mg * kg™ 63.48+0.32" " 34.06+1.67 34.7441.05 66.06+6.54" 29.78+2.89" 20.47%1.16
Mn/mg * kg ! 787.954121.69" 217.45+83.78  121.51421.40 672.55493.93" 306.28+119.87 295.69+47.87
Zn/mg * kg ! 153.6048.06"  106.08+5.35 105.52+21.5 85.54+15.44  240.6747.11  209.70+16. 13

Loxox Fll % ow % ARRIFER P<T0.05,P<<0.01 fl P<C0.001, R,

Notes: * ,P<C0.05; x % , P<(0.01; * * % , P<(0.001. The same below.
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Table 2 Nutritiions in the forages

. ¥ 111 Tashan ¥11# Zhuopu /K 78 Liangshuigou
Nutrient index FEUIR Xf HY FEPUIR X B FEPIH PORI
Dung deposition Control Dung deposition Control Dung deposition Control

Ca/g * kg ! 3.2940. 96 3.66+£0. 64 3.1140.04 3.81+£0.54 6.05+0. 20 5.6441.18
P/% 0.2440.07 0.3540.02" 0.1940. 03 0.2240.02 0.5040. 04 0.5240.04
Na/ % 0.4140.02 0.394£0.00 0.51+0.01 0.52+0.01 0.3940.01 0.38+0.01
K/% 1.51+0.11 1.2940. 07 2.52+0.18 2.2440.03 2.39+0.01" 1.88+0.08
Mg/g * kg ! 8.1140.23 8.91+0. 62 4.3540.11 4,7640.18 6.08+0.02 5.90+0. 19
Fe/g* kg ! 1.0540.02 1.85+0. 19" 0.73+0.11 1.03%£0.03 0.63%+0.00 1.00£0.02" "
Cu/mg « kg™ 25.61+0. 82 35.98+£8.24 12.2940.13 18.73+0.88" " 17.10%£0.32 20.2144. 60
Mn/mg * kg ! 134.95425.56  148.4843.47 192.73410.19  292.11£3.42"" 68.5040. 26 93.13+5.81"
Zn/mg * kg ! 121.02+£19.51  158.11451.87 46.794+0. 25 82.39+32.94" 163.41423.03 221.60+36.16
WSC/ % 9.23+£3.28 4,12+0.01 2.78+0.03 3.53+0.86 4.96=+0.06 8.55+4.41
ADF/ % 29.40+1.24" 23.4940.56 30.6040. 38" 29.1640. 28 26.2741.27 23.9240. 30
NDF/ % 48.97+7.07 48.31+£1.68 60.83+1. 38 59.62+0.53 46.99+2. 21 43.844+0.23
ME/MJ « kg™! 7.85+0.05 9.1140. 28" 7.18+0. 33 7.51+£0.14 8.26=+0.85 8.31£0.34
CP/% 16.47+0. 45 24.29+1.62" 12.60+1. 81 14.60+0. 74 19.18+4. 64 19.74+1.93
OMD/g « kg ! 490. 58+3. 26 569.55+17.31"  449.05420.90 469.32+8.73 516.43+52.83 519.15421.20

2.3 ORI AR OC # A AR YR B

AHOCHE 53 BT 2] % R AR 2 %) Na KOF1 Mn 43531
5%t (0—10 F110—20 cm) +3EAY Na, K F1 Mn &
5 I B 3 TR A DG OC &R (P<C0. 05, P<<0. 01),
FEPIRAL L Cu T Zn & 53 5 5 2Z X R 0—10
F110—20 em 5 Cu Ml Zn & 85 8 F MW 2% IE
AH I (P<C0. 05, P<C0. 01) ; HZEUTAR AL iy K il Fe
Sy S HXE R 10—20 em +3E0Y9 K #il Fe 82
[') 52 A% f 25 A B 2 TE AT 96 (P<<0. 05, P<<C0. 01) , X IR
W B ) Fe FIGE R 10— 20 cm +3E[ Fe & & 2 [A] 2
B2 A (P<C0. 05) (3% 3) ., ZEUTALAL Fxt B A 4
NP Mg F15 H X} R (0—10 F1 10—20 cm) +3E 1)
N.P.Mg Z 8] JC &% A G (P>0. 05) . BiH & FET
FEZ M Na,K,Cu,Mn fl Zn 7€ - R E R 50
Z 0] AL AR KA - 38 A B 22 ) £ TE A DR
fifi Na il Mn 7€ + — B 2Z [ H IEAH ORI K Cu
I Zn A5+ — FR GE Z (8] By AN 3 AR OC ALy B B
IEARK AR
2.4 BRI R

b 40 0 e SR A e TR RE b P AN ] AN
[F] 35 L R RE ) P P 5B S v T [T A /K 3 2 TR

XF 3 A~ b AR I R R4 TG i 2 52 e (P=>0. 05) ([&]

D)o ZEUURRFN T HE AL i AR oy i 3 R B 55 1L >

[ > K38, HAE 3 4> M S ] 22 55 ik 3 (P<<0. 001) 3

AT X ZE TR AL P w5 1 e TR BRI 2)

£33 EURTEERESHEZ EHHEXESF(n=9)
Table 3 Relationships between forages and

soil in mineral contents(n=19)

0—10 cm 10—20 cm
Bk :
Mineral ZEPTR xR ZEPTR xR
content Dung Control Dung Control
deposition deposition
N/ % —0.76 —0.53 —0.79 —0.33
P/ % —0.45 —0.45 —0.25 0.11
Na/ % —0.18 0.98*** —0.26 0.99" "
K/ % 0.79 0.96" " 0.85" 0.94"*
Mg/g+kg ! —0.03 0. 67 —0.52 0.72
Fe/g « kg™! 0.76 0.29 0.82" 0.85"
Cu/mg * kg ! 0. 88" —0.43 0.87" —0.28
Mn/mg « kg™' —0.19 0.87" —0.18 0.84"
Zn/mg * kg ! 0.93" 0.01 0.92" 0.76
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A AR 0.29%.0. 11 % F1 1. 54 % .0. 11 % ; Hok
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