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The grazing sheep characters in rainy day and rainless day on Leymus chinensis

grassland

TENG Xing, WANG De-Li" , ZHANG Bao-Tian (Institute of Grassland Science , Key Laboratory of Vegetation Ecology , Ministry of Education ;
Northeast Normal University , Changchun 130024, China) . Acta Ecologica Sinica ,2006,26(3) :762 ~ 767.

Abstract: One of the disturbance factors of human on the grassland is grazing. Livestock grazing affects grasslands through
defoliation and trampling and there have been many reports about the effect of grazing on grasslands under normal weather
conditions. However, animal behavior may change in the situation of rainy days and the impacts on grasslands may be different,
This is especially relevant in China where the herd persists in grazing as of old even after a drencher.

A study was conducted to determine differences in grazing effects between rainy and rainless days. The experimental design
was as follows: a pasture of 2800m’ was divided into three parts, the first part with 1200 m® was further divided into three plots of
400 m’ each for the rainy day grazing treatment, the second part with 1200 m was also divided into three plots of 400 m® each for
the rainless day treatment, and the last part with 400 m* was used as the control without grazing for the rain day treatment. Each
plot was grazed by 80 sheep for different time levels (30, 60 minutes and 90 minutes) with grazing rates of 10, 20 and 30
sheep* h/100m’ , respectively. In this paper we adopted the special parameter of ingestion type to describe sheep intake in the
plant modulars. Two new indices, ingestion loss and trampling breaking rate, were proposed for the first time. The ingestion loss
of sheep was used to indicate the waste mass during sheep foraging and the trampling breaking rate of plant was to measure activity
intensity of sheep.

We compared changes such as ingestion type, ingestion loss, trampling loss, water content and bulk density in a rainy day
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and in a rainless day. We concluded that (a) the proportion of ingestion type for Leymus chinensis décreased, and the proportion
of top-clipping, a major ingestion type, increased with increasing grazing intensity although it didn’t occupy the most proportion
any longer in a rainless day, (b) the difference in ingestion loss mass for L. chinensis under between grazing intensity was not
significant, but for the preferred plants such as Phragmites communis and Kalimeris interifolia , it was much higher than that in a
rainless day, (c¢) sheep reduced their movement in a rainy day, and trampling breaking rate for L. chinensis was similar between
grazing rate while it increased with increasing grazing intensity for P. communis, similar to that in a rainless day, (d) soil
moisture in three layers (0 ~ S5em, 5 ~ 10cm, and 10 ~ 15¢m) after grazing was less than that of control, indicating that trampling
could reduce water availability in the soil, and (e) bulk density was significantly reduced by grazing( p < 0.05) and increased with
increasing grazing intensity.
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BF5E 3t DXL T 75 R 4 0 b T 3 7 b U0 90 K 2 A B 3 A 5 R BE A 5K 6 (N 44°45 L E 123°457), 3t IX
P E BRI, T30 IR ST 137.8~ 144.8m ZJH], M TE TR EBHEBHENE K. FEHK
B 4.9C, RN 136 ~ 163d, 4FFHFEK S 400 ~ 500mm, EEEFF 6~8 A, HLEBRKEE 60% L
b EREREAEKERN -3, FETHAUE R EALISHAERG L, SRHEBREBHBEUER
(Leymus chinensis ) 23 t B 5, 25 % ( Phragmites communis )  WAE B Fb, HEHEME M D 22 ( Kalimerss
interifolia ) . /NTERR 3 ( Puccinellia tenuiflora ) , 5T B 8 ( Carex duriuscula ) . ¥ 25 5 3£ ( Poteniilla Nagellaris) i E
(Artemisia anethoides ) \ 4% W 1§ 8 7 ( Inula linariaefolia ) . #i 3k & ¥ B ( Thalictrum simplex ) . % %% ( Turczaninowia
Sastigiatus ) 5§ o
1.2 LBREHMTE

FEFIHMEE + R EREME R EEE A 2800m, RIA A 7 RERE N 400 m” PX, HFFIHR
HEAT R R BOHRSE S (FF R1LR2 M1 R3 R ), 3 SREEFTIET K BUBE 38 (F PL.P2 Al P3 3R7R ), 1 R4 B (RO) o
180 H2~4 %ALY E ¥ (RE(37.88 + 3.37)ke) FE BB/ X 53 B BUHL 30 ,60min H1 90min, I 4 LB/ X
B FE 7 10,20sheep h/100m” H1 30sheep+h/100m’ , 3f /DR BEHM . ZERF A XKEK(E 1), T 2003 F6 A
47

21 RARAMEIMR
Table 1 Natural precipitation and evaporation

‘ H -8 Month-day
W H Item
06-09 06-10 06-11 06-12 06-13 06-14 06-15 06-16
f& 7K Precipitation( mm) 42 17.4 0 38.1 0 1.5 0 0

7% & Evaporation(mm) 4.4 4.4 5.8 5.1 2.9 5.5 1.5 7.7
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BEMEERRRTRNUPECARRPCRE™ . RAMHRE, HEEH0.25%0.25 m* H#E
1A FRENE  FRLEESHEEHTEMRETANLE HE RAETSCHRTEHE KETY
R, BERTLEP, I B YRS EBEYNRRG . Bh TRENBRRESBITRNED S
ZHEY BT O AR R R ALRIE 0.50 x0.50m’ BEITBURE S AN, FIMRET HEEMN R
FRMFROYE;F—FE, EFMEYNBER O EE IRIEDEVERBERLIUET RN, CHY
RABEBER ABBREEBEFAR SR ARTREE, RABHEXARER S A 1m® J/MMRETT, 8
BEHTARENFHES AR ERETYRE. WEAARBES SN LR FEME KRS
53 R (5.10cm Fl 15em) EXPBURE . BREBRE7~9 8, EENEBRHAREERE 3 X, UEEKE, 3
21~27 Ko BIEABRA SPSS PBEERTEHHN TRE,

M2 FRAHCH 0 AE T RO it A R
Table 2 The comparisons of vegetation on two pastures

WX TR K T4 b
AR %R CK B AR
. Pastures in rainy day Pastures in rainless day
Vegetation
RO R1 R2 R3 P P2 P3
-y 127.32a 133.28a 134.67a 132.03a 131.09a 132.66a 132.50a
AEQ 26.95a 24.89a 24.50a 25.644 28.28a 28.358 26.35a
# Bi /m?
EHR Bomass(g/m’) gt g =@ 7.96a 5.32a 6.10a 5.64a 8.64a 5.67a 10.76a
SR ol 181,71 193.58 180.03 188 192.25 190.08 190.51
FTEEYMEE *u0 846a 857a 834a 894a 880a 903a 8892
Density of main species HEO 454 52a 57a 50a 53a 53a 50a
(No./m?) At Eu® 37a 34a 3R2a 41a 38a 48a 483

FRFHEREREF p <0.05 The different letters in the same line mean significantly different(p < 0.05); @ L. chinensis; @ P. communis; @ K.
interifolia ‘
2 BREHSW
2.1 RehwEL
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HEBERLD THEYERE T EENARRE LA AZHEM(p <0.05), FHRBAETTR B 2 #F. X
RHUTHRFERLD T HESHTEE, b B 3 T RBRBE AT LR B,
F2HEBRMEATHEENRETR. BENFEENFERYTX, QFEETAR, H LA B R
B RARERRBAFR T H—E,
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Fig.1 Sheep ingestion types of L. chinensis in a rainy/rainless day

I & Stem-drawing; I ZTH Tops-clipping; I %M Defoliating; IV & R & Untouched

BUS B P ETR B AR TR MM E R, 0% DU ot 8 b B B U E R B s i . Rk 1k
A+ 25 T 82 I R A0 450 P 8 300 0 , 2 A K — 9 4 9 2 0 00 S2 PR e o, T /N b SR BRS04, ST K
HXGIRIF BT 0 B 7E OB E B AR B /D K 3 80, TE R B KB/ R, 81K F 20 sheep h/100m® WYX,
BEMFEHRETABUETNE, RENHFHEARETNEAR BENRTEERKLEY, &
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BBERESEEREAFREEEN BEUNEMH A HEEMABRRESR™ ., AERKER KR E B
LREFRARN BESMAMZMORE, GEMT LR, TREMRERERR, RENRCBEHELE
BAKF, XR\BEEBRREORET T RRMHEN
2.2 RBHRREBHNEN
FMRBEEFAT  RWR GBI YW, W E TN O AT R MR T (i 2), X % 9
FIR B BERREHFNEE . HBL B, 2N REFHLOARMEE (p <0.05), BERUMN, K
EHYNEZFUFAREMXHATLN 25, HEEL. BIREYE EREOMHE WEEMLH T2 X
MEYESERESHTK ERTAERR, TREMACRENK BEMEENRALBREARRG, %
ENZFBUABME MW RN BINRRE T RENREEEE, BOEMN T ERBE W EF LA,
FRXBHET, RE|RBEZHBER W, AHEEMEM D2 AR BB T, X% WA E
RERRRBHMEM, EYEFO ARG M, MEERRFRT N FEOEERHSH D EARS BT
MEAR. "EESBMETRABLERAEE, T HEEMBERRSENERNRERBFELWL .,
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Fig.2 Sheep ingestion loss in a rainy day and in a rainless day
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Fig.3 Trampling bresking rate of sheep in a rainy/rainless day
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X— HARTR, B LS HHUNR £ 5 Som B9 &K B K
FrBAR, TxEAREFEEBRE,Sem B&KE
B#, T& /MR Sem R &K EMET 10em B &K
B UHBEZERBNLEEERTHEKES . X
H R R R AR TR R R T RE L
WMFKNEE. MEFARREREN DMK, &R

A K BAE T3 8, 72 0T TR BB - 3809 3% 00 7T 1 i bt S e

B 15em JEE, B M, I KBRS X LB RK BN = 4

ST RS, B R A A RO T E T R RO, B4 MABUNELRAKE

B — AR R A7 A B B AR R (5 3)., Fig.4 Contents of soil moisture before/after grazing in rainy day
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Table 3 Changes of soll moisture before/after grazing in rainless day

B5cm B10cm B15cm

4 7K & Water content (%)

+ 2B Soil depth
;H‘?[B'_ S5¢m 10cm 15¢m
) D @ 0 @ ) ®
CK 15.23+1.24 a 15.61+1.62a 16.38+1.87 a 15.77+1.93 a 16.87+1.56 8 16.60+1.53 a
1 1595+ 0.84 a 16.01+1.84 a 16.13+0.90 a 16.04 £+ 1.48 a 16.82+1.44 a 16.85+1.35a
2 15.42+1.31 a 15.41£1.26 a 15.31x1.17 a 15.45+0.84 a 16,21+ 1.11 a 16.09+0.98 a
3 15.96+1.62 a 15.29+£1.42 a 15.72+1.28 a 15.19+1.77 a 16.16+1.91 a 16.49+1.58 a

OB R Before grazing; QBAE After grazing; R FEFHE FRE R BE The different letters mean significantly different (p < 0.05)
2.5 TEAEBENEWN #4 WRGEHRLHMNE LW Som BEREL

ﬁi%ﬁ&lﬂt%iiﬁﬁmﬁﬁé uﬁlﬁjﬁ , Xﬂ'iﬁ@ﬁ B‘J Table 4 changes of soil 5cm bulk density in a rainy/rainless day

before grazing and after grazing
Al (|
% F’]‘tﬁ_l—%aﬁﬁ‘l(ﬁ 3)e i & Rainy day JETH X Rainless day

MRBHE T RAEABEM, SERE(CKOM mux g&s &R WEE B
im EE =R E% , _ijzﬂzﬁt[ m + ﬁ g FUENR % Pasture plot Before grazing After grazing Before grazing  After grazing
CK 1.2437 ¢ 1.1212 a

RS, HARMRRERE AERN, ROIAEW 1 1.1993 & 1.3523 b 1.1377 & 1.1288 a
KRB IS AHBINEEIER, MEETER 2 1.2617 a 1.3945 d 1.1106 a 1.1208 a

iﬁT.ﬂ-Wﬂ(%%%X‘fi%ﬁEﬁ%i%ﬂﬁo 3 1.2207 a 1.4409 de 1.1130 a 1.1292 a
3 QE iﬁ '—ﬁﬁ' i ARFHEREREF The different letters mean significantly

different( p < 0.05)

IR B A 1L T — A DA R B B A oh
1B S6IR (B R Bk B R ma i LT, Bk 22 ARRE A BT . A BT 55 8 BLAR 3 T R BOR AU 4K BRTE X £ 38
KR E RSN OSERNRBRERANER,

TEAR RO I8, TR B S R R 0, S SR A 00 B 481 K O 088 o, T L B 4 O % T, %%
BRRFTAN OB ERENBEYE . MERMBENRRBAEERTIENREREY . XENRARAE
SERMRERAK, BN FTEOSEROEY  ENEENLH DL ARBRERANBREAES. HEERK
o R R ROR B ) MO R R AR BB IS K% 0 IR, S 7T BB o T4 A WK B 0B OR 3 3 (X 4 3R, I
RRUBEREFEE MM, AN KEEXEAERRBER, BRAMFHER. BEEDEFEF
T Bl B 0B, S S BR BT 4R R BR324 0 4 SR R A T R M T 4 — B, RO
e 38 5 i 4 0

SR EETE, BERBEINET L ERBKSNER . TERNBE L RABS BN MERR 2R
B I H BB SR T IE AN o T 76 AR T RO, AL — O HOR R 4 % - S R A TR BB TH G
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