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Abstract: [ Objective] It is significantly important to maintain grassland ecosystem balance by reasonable grazing method. The
study of the effects of rotational grazing on grazing characteristics, weight and reproductive performance of Tan sheep could provide
a basis for grassland grazing management. [ Method] The desert steppe in Ningxia was used as the research object, and under the
stocking rate of 0.75-hm™, 4 treatments was designed which were continuous grazing(CG), two-area rotational grazing(TG),
four-area rotational grazing(FG) and six-area rotational grazing(SG). The feeding habits, intake amount and nutrient intake of Tan
sheep were studied by using all-day observation method, difference method and conventional nutrient determination method,
respectively. Then the weight of tan sheep at the end of each rotational period was observed and the reproductive performance during
grazing period was counted. [Result] The results are as follows: All the days of grazing, Tan sheep feeding time occupied the main
part, the proportion of feeding time was 64% or more. With the increase of area number in rotational grazing, the ingestion time,
standing and wandering time of Tan Sheep reduced (P<<0.05), the rumination and resting time increased correspondingly (P<<0.05).
The differences of individual behavior had a greater impact on excretion, fighting, itching, eating foreign body and other acts , the
proportion of time was less than 1.4%. The pasturing amount of four-area rotational grazing and six-area rotational grazing showed
no significant differences and were both higher than the continuous grazing and two-area rotational grazing significantly, continuous
grazing intake was the lowest among them (P<<0.05) . The grassland feeding rate showed a trend of CG>TG>FG>SG , among
them, the continuous grazing was 39.06%, and the six-area rotational grazing was 27.9%. The intake rate declined with the increase
of rotational grazing area number; there was hardly significant difference in Tan sheep daily intake among three kinds of rotational
grazing patterns (P>>0.05), the continuous grazing was the last(P<<0.05). The contents of crude protein, crude fat and phosphorus
in grass taken by Tan sheep were higher than those in grass group, and crude ash and nitrogen-free extract were close, but crude
fiber and calcium were lower. With the increase of area numbers in rotational grazing, the crude protein content of feeding forage
had a downward trend, the crude fiber showed an opposite trend, but the total intakes of dry matter, crude protein and phosphorus
were increased. The nutrient intakes of all the treatments were higher than that of NRC sheep feeding standards in the United States,
which indicated that Tan sheep did not need supplementary feeding after grazing in the warm season. During grazing , the body
weight and average daily gain of Tan sheep in continuous grazing area was lower than the other three areas which had hardly
significant differences among them. The reproductive performance of Tan Sheep was not significantly affected by the differences of
grazing patters. The reproductive performance of each treatment was similar, such as lambing rate, lamb average birth weight and
so on, which indicated that the grazing method had little effect on the reproductive performance of Tan sheep at an appropriate
stocking rate. [ Conclusion] Rotational grazing patterns had an impact on the feeding characteristics and production performance of
Tan sheep. Compared with the continuous grazing, with the increase of area number in rotational grazing, the pasture intake rate,
feeding time and the intake of protein content were decreased, but the total amount of daily intake, dry matter, crude protein and
other nutrients were increased. Rotational grazing did not improve the reproductive performance of Tan sheep, but more conducive
to Tan sheep weight gain. The two-area rotational grazing is the best pattern for Tan sheep farming at warm season in Ningxia
desert steppe if take consideration of the feeding characteristics, production performance of Tan sheep and convenience of
production management.
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Table 1 Tan sheep grazing habits at different rotational grazing patterns

AT BRI A Kt B i Sr AR E JeAbAT
Rotational Total grazing Ingestion Wandering and standing Rumination and sleeping Other behaviors
grazing time(min) I /] tesl IR 7] te sl IR 7] te sl IR 7] Ll
patterns Time(min) Ration(%) Time(min) Ration(%) Time(min) Ration(%) Time(min) Ration(%)
CG 590.00  449.05+11.92a 76.11 73.02+5.25a 12.38 62.95+7.08d 10.67 4.98+0.91bc 0.84
TG 590.00  430.04+8.17a 72.89 61.32+7.11b 10.39 94.47+6.29¢ 16.01 4.17+0.56¢ 0.71
FG 590.00  391.51£9.04b 66.36 49.88+5.76¢ 8.45 142.95+7.46b 24.23 5.65£0.77b 0.96
SG 590.00 377.68+10.13b 64.01 38.52+4.22d 6.53 165.72£11.85a 28.09 8.09+1.05a 1.37

FAIRRAT R R B E (P<005). T

Different letters in the same list mean significant difference (P <<0.05) . The same as below
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Table 2  Effect of different rotational grazing patterns on feed intake and feed rate of Tan sheep

BHor H— R ) S R AU o LR ] T A3 ]
Rotational The first rotational grazing period The second rotational grazing period The third rotational grazing period During the entire grazing
grazing Rcht Rr Rt R Rt Rr Reck ik
patterns Feed intake Feed rate Feed intake Feed rate Feed intake Feed rate Feed intake Feed rate
(gm™) (%) (gm?) (%) (gm™) (%) (gm™) (%)
CG 6.44+0.12b 43.63 7.60+0.67b 34.87 6.46+0.55¢ 38.68 20.50+0.62¢ 39.06
TG 7.07+0.47ab 38.70 8.00+0.50a 32.13 7.43+0.49b 34.19 22.50+0.59b 35.01
FG 7.97+0.22a 37.79 7.69+0.14b 30.19 7.83+0.18b 29.13 23.49+0.19a 32.37
SG 7.61£0.19a 31.29 7.86+0.28ab 28.76 8.27+0.53a 23.66 23.74+0.67a 27.90
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Table 3 The nutritive contents of Tan sheep diets and stands (%)

HIRIRIY CG TG FG SG

Nutrient content YN B AR B BEAM B NI B
Forage intake Stand Forage intake Stand Forage intake Stand Forage intake Stand

FHE AR Crude protein - 10.59+0.22a 8.39+0.25¢ 10.08+0.27b 8.14+0.13d 9.944+0.09b 8.24+0.15cd  9.95+0.11b 8.12+0.21d

FMENT Crude fat 3.70+0.03a 2.95+0.05d 3.49+0.04b 3.13+0.01c¢ 3.69+0.10a 2.41+0.02¢e 3.75+0.07a 2.35+0.06e

A4 Crude fiber 21.3540.35d  24.94+0.52b  23.89+0.29c  25.37+0.21b  24.34+0.19bc  26.73+0.21a  25.86+0.16b  26.51+0.14a

FIK Sy Crude ash 7.29+0.23a 7.41£0.13a 7.02+0.07a 7.18+0.44a 7.43+£0.37a 7.23+0.07a 6.80+0.17ab 6.68+0.19b

THRR B 48.49+0.44ab  50.06£0.53a  48.38+0.66ab 49.93+0.87a  47.50£0.49b  49.31x0.47a  48.50+0.22ab  50.21%0.50a

Nitrogen-free extract

5 Ca 0.33+0.07b 0.59+0.06a 0.37+0.03b 0.61+0.05a 0.34+0.06b 0.57+0.04a 0.32+0.04b 0.51+0.05a

P 0.27+0.02b 0.25+0.01b 0.31+0.01a 0.26+0.08b 0.36+0.04a 0.11+0.05¢ 0.37+0.04a 0.12+0.06¢

F4 TERBARTHEERENRE

Table 4 Tan sheep nutrient intake at different rotational grazing patterns

BeHoA THm HALRE R hE FEH 5 {3

Rotational grazing patterns Dry matter (kg) Digestible energy (MJ)  Metabolic energy (MJ)  Crude protein (g) Ca (g) P(g)

CG 1.74 17.06 14.00 201.21 6.27 5.13

TG 1.93 17.07 14.01 209.66 7.70 6.45

FG 2.03 17.12 14.04 216.69 7.41 7.85

SG 2.09 17.19 14.10 218.90 7.04 8.14

NRC #5#E NRC feeding standard 1.50 16.32 13.40 159.00 5.20 3.10

x5 FRBUARNTHEEREEL

Table 5 The changes of Tan sheep live weight at different rotational grazing ways (kg/sheep)

LS IR TR E o RGN SRR L R S =REMUR I R
Rotational grazing Before grazing At end of the first rotational grazing At end of the second rotational At end of the third rotational grazing
ways period grazing period period

CG 37.70+1.32a 43.99+3.04b 47.83+2.04b 52.63+2.42b

TG 37.71+2.60a 45.41+1.17a 49.46+4.60a 54.4542.16a

FG 37.86x1.13a 45.07+2.82a 48.96+3.92a 54.55+4.41a

SG 38.09+2.24a 45.24+1.70a 49.81+3.36a 55.24+3.96a
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SRICTL R H R A B AN BB N XL DY
DX DR AR e AN, TS R P AR R
59 R B B R AR I P % A B )R
WL E 2, XRS5 AR IEL 7. 8 A
B, TR, AHBEAE KR, SN X
A B IR R I 2 A 0k

ARG, MR FER B ERAR 1.9 kg, B 2.2 ke,
A9 109 e DI A5 SR AR 0 s 1y &5 SR 1520, i 5
60 TR O AT 0%, A AT BE S R BV A YR
AT AR TR R AR TS, AT R i
— BT,
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3.3 ARABHARTHEBRBANKEFSMMEEF

BA

WESE A N R (ROREL B (1 s R TR O R 1
TEOEE, MO TR, SOUMEE R AR
FUTRCE B, FAT e AR BOR MRS ), Sk ™),
WP G — 8. AWEITR, BER AR X
g, FEHEBARNREHEASESE TGS, M
o BT ORI S IX 5 R X
PR, KBS EEON, R R IR
Ko AT DLSEBLN SREBE B . R Bh 2 R AN [l o
BRI RS, 4380 m TR O LR P feak
TN, FKEEEEREEA N, HEaE R
ISR UES 9/ T G

BRI RO X K B BB R A o R
Mes, (il FREENAR, SR & NE IR
TR . VIR TRF, W
DMEEREN T 90 R AL A i Al 1, 3k4%
(T A BE DA I et o o S A SR RN
I T R E NRC 4 F IR br i, Ui B IE Z M
JHCPCAS 5 BE AN, 3 A 5 > M 2 ) 5% o 15— 3
7053 ) FH B 2 A0 A A 3 R 11 e S SR SR A B v 1
JHCPO 2RI X B Hobr 2 —, Wb 7 B R
DX OB = PO, (A B R 2 e A A
HMEss, dUCHHIBEZS (5 A E 10 ) B s
iR X E G, WEE (10 AR RS s s ik
AT AR 1o AR 4 H )L 0 5 R 95 [ NRC
(1985) 43 FHFRbrvE (50 kg fKE) , HEFEMELA
Ze s i AR P 1.5 kg (CF) HAR, H
W R g B T 22.60%, ToKFl 48%, /&
%k 10%, FKRFFSE 18%, HHRKYE 1%, ik 0.4%,
TXFERE T DLV AL M TR ok, T AR 4 A T i
TP 7 Y5
3.4 AREWAHRTHMERENEAE R

NIEATRBIN TG, SR M = A4 R ]
BAG, XL PURBAESXAHIR R % 2R, XY
SRR TR SR RIS R d o 2t
WORCRERAMEE R R, it s ha
SR AN [l A AR 58— e A R 4
oy, FRARN, RENMKREER: 8
TR AT R I ], R g 2R
SRBURIR AR AR, OSSR e, W BTE, X

T LRI RS0, IR
REPE, BUEE A AR T T, HBOTR A %A
SRR R K

4 i

TR AR R AT, R0y 200
WEEHCE R AEAN AL PERE 2 T 500 . FX TSI
B, BEARHCY DI, wOHCRR R MR N
A MO B S R R, HE R, M
FHREELBEANNTY. FEASFE YU E
BN S DARHOARAT B R R ST R RE, (HEEAT AT
MR AEIN HDOAMEE ORI R 2R TEREA A
7RO B R R TR 1S, 7 R B M 2
TBCHCIR R R E X R 05 5K

Bt T E 2k B AHB) A BT T 8 AR R &t
RISREET KA &, TARFEL 2011 BR5T6. EK.
REZ. dhk. BB, AN, N ERF AL T N,
F—FRTHE!
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