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1.1 REHEERFEES

TRIGH 5 [ FK AP AR AR R A RS, AT
VLI DX PR A B BRSO R I R A R A IS AR b Sk
1T (31°94'N, 117°63'E) , iZMhX Jg@ WA KRk TEZ S
ik 5 B AT TR S (R L AT, AESPH 14.8°C,
SP-A4) B 800 mm, ToAR Y] 216 d, &2 PSRN 1.5~
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Sectional drawing and elevation of goat house
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Fig.2 Sketch map of measuring points for environmental index
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2.1 BEFETSRINESENES

S22 (201441 19 H—2 J1 8 HAI20154E1 F1 9
H—2 J 8 H XL X U T4 b A i df P = i fie
AR NVURI S ER M 25 R, 4 TR
FE RO . AU DR R Ak
FE53 510 5.14 °C. 58.0%. 0.15 m/s. 78.84 Ix. 1.63 mg/m’.
0.068%. Jirillfabrt, Bidr ) H PR AR T2 i
FERARMESL, HARTARIITFE BT DA AhritE. Jbok, X
A e B R % R B s iR T Y E A ok
1 686.18 kJ/(m*>h). 523 C. 7.24 C, ¥fEIMETHFLEF
SR DA ERRE, EERDY R T ARG A B
RIS it S - PR IE B e VR R 22 1T P 30 (LR
D o WEPR, REFEESIN RS SEBE S S8
SRR T A AR A A, AR MRS AR AR
AR /N, B 2 a BRI I AR EEAAT AR i
RIG, IR SE S E e br AR A AR e vE, T LUK AE
VEAN IR i AR o NV IR L S i
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Table 1 Measuring results and variation range of various environmental parameters in goat house in winter

s # P Inside Sh 9t Outside yp
HHZH o = T = AR
Environment indexes B T 2L T Hygienic standard

Range of variation

Average value

Range of variation Average value

HF#4i B Daily mean temperature/'C 2.30~9.44
AIXIHESE Relative humidity/% 22.3~93.4
S Airflow velocity/(m's™) 0.01~1.34
JEIE R E Tlumination/Ix 3.0~687
/T TR Mass concentration of ammonia/(mgm™) 1.04~2.45
TAABRIARSYEL Volume fraction of carbon dioxide/% 0.04~0.118
KA +84L Wind chill index 1263.23~2100.21
Rk Effective temperature/C 1.02~7.20
g it ¥ Maximum temperature/ 'C 2~13.5
i % Minimum temperature/'C 1.0~12.0
it H#: 7% Daily temperature range /'C 1.50~6.50
B L0~7.5
Temperature difference between day and night/'C ' ’
WAL 0~3.55

Temperature difference between inside and outside/'C

JRAE 1L Goat (0~30)

5.14 26~9. 4.56 \ .
0-267-9.08 JEE Kid (10~30)
58.0 24.5~99.7 752 50~75
0.15 0.04~8.49 1.47 0.1~0.25
78.84 0~81900 275743 50~150
1.63 0.48~1.39 0.76 <34
0.068 0.025~0.05 0.044 <0.3
A 1L Goat<3046.69
1686.18 2041.39~3383.24 2775.08 S Kido21123.43
3.87 -0.16~7.74 3.04
JRAE 1L F Goat<30
7.24 0.8~15.7 6.72 o Kid<30
AL Goat>0
5.23 3.6~11.8 1.90 o Kid>10
3.05 1.8~15.95 6.62
426 2.30~13.80 6.99
1.62 0~3.55 1.62

T IR DARRHES B ST AR (NY/T388-1999) dbnt: hEARAE MR, 20031, CREBEIEL DAY HE=A, 2004 £ 285377 2014

4. 2015 SEFAEIEIE .

Note: Hygienic standard refer to livestock and poultry field environment quality standards (NY/T388-1999), Beijing: China Standards Press, 2003!"%. Livestock
environment hygiene, the third edition, 20043, The data in the table were the average of 2014 and 2015.
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2.2 REFXSHEBNEAMERFEREFHFI
2.2.1 AFHBREEANSARZLOTA

FEMIA IR 7 R PIAEE H R R RS
WERAIRR D, 3£ 2 BARKIN (2015451 A9 H
—2 H 8 H) X} 4 MRafas AR [a] By 2 . AR
VETME R ZE e BB TE TS A, N R, S5 X R4
b, ACERS H MR AR R 3.4°C. 13%,

ZEiEFE (P<0.01) , [FNT, AbHR iR B S
A S5 B AH L, B 14:00~18:00 P-4 2 5
ARZE (P>0.05) , LR BR ARl 2= 57
£ (P<0.05) . ARRRRER B2 Rl W 2K (P<0.01) ;
UbAbh, 2 PR ATE RIS AN RS AR
B 2 BRAESTE 14:00~18:00 23 . AHGHE RS, 1
Fr AR LA I TR BT =, M R A

FT2 2015FEHNRE. BEETK

Table 2 Variations of temperature and humidity inside and outside cowshed in 2015
R AR 2
5 IS A) Temperature/ 'C Relative humidity/%
Time AbF X i whh A3 X i w4
Treatment shed Control shed Outdoor Treatment shed Control shed Outdoor

06:00~10:00 10.91£1.30Aa 7.75+1.63b 6.23+3.47Bb 73.12+6.13A 58.67+7.35B 75.76+£13.46A
14:00~18:00 9.48+1.88a 6.21+£2.58a 6.94+3.76a 67.94+9.03a 55.65+9.05b 66.35+20.37a
22:00 K H 06:00 10.78+2.00a 7.1742.53b 6.29+3.62b 76.80+5.90A 63.80+8.50B 86.60+16.65Ab
HF#{f Daily average 10.15+1.74Aa 6.75+2.27Bb 6.42+3.97Bb 72.45+7.95A 59.20+8.81B 75.81£18.65A

e FIFET KRS FRARRREFREE (P<0.0D), NEFRAREFREREE (P<0.05).

Note: Values within a rank with different superscript capital letters were highly significant difference in P<<0.01 level; Values within a column with different superscript

lowercase was significant difference in P<<0.05 level.

2.2.2 AFpEEBAERAFHHH
N 3 TN, AEPRER AL, &K ALg
W&, R T HBE RS 29g, EREHE (P<

0.05) ; AbHA A A PR REEAE IR HT J5 1A 0T i 22 AN i
(P>0.05) , ALBEEPAREE HAF R B RO I R %
90g, ZRWEE (P<0.0D .

®3 EAFEHBRENEFAERERTTEBERRENTM
Table 3  Effects of heating apparatus on daily live-weight gain of lamb and daily feed intake of goat in winter

IR Kid TR Maintenance of goat
Treatment IR R T 5 A A R BV o:i 'inglﬁ‘ TR SR A KA
Original weight/kg Final weight/kg Daily weight gain(g-d™) wei gght ke Final weight/kg Feed intake/g
WS 4.02+0.37A 7.43+1.09A 113+£27.9a 24.09+4.08A 24.39+4.16A 460+:40A
Treatment shed
X
4.14+0.43A 6.65+0.90A 84+20.5b 24.28+4.06A 24.17+3.86A 550+£70B

Control shed

FE: MR 2014 4EL 2015 SEMAERIT I
Note: The data in the table were the average of 2014 and 2015.

2.3 ZZTXEBRIRSXEAINERFID
2.3.1 F4@ NI A A G D ANEIRIE £ F AT

4 EREAE 201541 H9H—2 A8 H) K
BLAE I 6 R 3 SR T X B AL B AH &5 A 11 77 QAT
IS S R 5 AR A S5 Es . vTLUEH,
AR RS T S NI SE AR, SRR A

WP B BEIREE . A AR R o B il IS T
1.23°C. 4.04%. 0.29 mg/m*. 0.02%, 7SR,
X 3 R B XU 22 AN B (P>0.05) , TER
J R A8 KT S T RS 2 RS BB E K (<
0.05) , EARBRARAR 73 B i KT 5 0 KU 22 Sl Bk
BFEKF (P<0.01) .

R4 FEBRESEIRNSRMESHEN

Table 4 Changes of environment parameters after ventilation anterior and posterior in goat shed

. ‘ = ey — AR %
58 Y A ATV FLBIERU A
. . . o Mass concentration of Volume fraction of carbon
Treatment Air temperature /'C Relative humidity/% . 3 L
ammonia/(mg'm”) dioxide/%
. ﬁ'ﬁkﬁu . 10.51+1.69a 47.71+0.07a 1.25+0.38a 0.08+0.02Aa
Ventilation anterior
il 9.28+1.56a 43.67+0.06a 0.96+0.30b 0.06+0.01Bb

Ventilation posterior

2.3.2 FABRMAHETARE. AR E T

RIS I, A A A L AR AR
A, FEA I AET T8RS H TS SRR R K A H P
BRI 54 8.9, 8.6. 0.7°C, SZAxf, HH¥Y
B AR E D 55.7% 50.7% 65.7%, H- V%5

R ek 55 0 g e AT O U AR S IR AE 06:00 ~ 08:00, A
08:00~16:00 FFUfy, <& Py AN S #6 BoORIE AR L, &
P AHT T8RS H TS8R K A H IR e e
YA 122 11.4, 9.8°C, SIHAGR, H P AHRHE
JEBARAE S N 36.7% 35.3%. 40.7%, H -3
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Fig.3 Variation of daily mean temperature and relative daily
humidity in goat house and outside during test period(January
9-February 8, 2015)
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D ETACHE A

MW 4 FH, EEEE R G H TR AR IR
SN 1250 0.96 mg/m®, ZREE (P<0.05) ; %
I AARRR 53 H00 KT 5 70 508 0.08%. 0.06%, %2 il e
F (P<0.01) ; 06:00~22:00 N2 iR 4
BRARF T BOSA R, s, PR, A =
R AR B A 5, fE— e T 33 (LK 4 .
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Fig.4 Variation of NH; and CO, in goat house during test
period(January 9-February 8, 2015)

3 EEFFEHEMARREREMNZFTNEGEE

WRIGIAN] 4 MREa s el —5, UL EpR Zn)
ATHEE 2 RS &RAT 2 Gy TN, 16
YT 2 A 222 2 350 TT, 2 WAL B 4 I 32 22
BE SRR 1400 JG, 4% 5a 40, $TIHZ 280 Jo/a. fit
BEREEISAT I 2 a W REAH 30d, 2 MbHlisr 4 &
T AOEBE SR IS AT R AR E O R, A IR
K 1.3 kW, 2 MREar e 4 by XA 1 h nJFER
52kW, HFEH 0.35 70, K4 GALBEE EIZ1T 24 h 9%
FHA 43.7 TG0 R0 30 1) Ab B <55 b ) i 26 21 F B8 o T

Y1 29 g/d, RBE 2 HRACER A Y 120 B35 SEA A [R] R 48 5
i, SEEHCUHNR 50 Jt/kg AL, R 30d Gt
TUCRS A 5 220 TG BRI I ] A B 55 7 PR R 2 5 500 i
MREER A ZEZR AR S, HARGR T IET
90 g/d, MR 2 MRALFEA N 100 K2R REE H R EEH M
[ 1R Bt dAy, fe e ks 1 Jo/kg 715, iR56 30 d
JE LIS A 270 TG BRI HH IR F0 55 i 9 LR e 45T
H9% )5, 2 M ARIEE4 30 d SUES N 3899 UG, Mfarty
INHERE B £ J5 REME 1T LI FREBOAR,  BEINFRIE ) a3

4 W O

4.1 (HRRREREMRED

X 4 BRI At EAT P AE M) A ) 1F A e 7 VLV
X AT, EAMITACEEE 3.04°C, FHXRSE 75.81%.
WHTR 2 Prox, ACPER AL RE v & 55 H 25 Bk
10.15°C, XS, &aholeE 3.4, 3.7C, P&
2 B8 RO R R v 29, X SRR IG5 R, BNt
I8 2% B 2 A R PRI T X Ry, HIE A R AR
RE . ARGER, 53 AR ) A B A 3%
WITRE N BE 89, PR, A h 2=, T4
SO Y & 2 2 A R SR IR R R, MR
BRllE R 2 -5.4°C, SNl RRE-04CR, 53T
H 380 BRI 25.61%; AEIE R IL, AbFE& iR BEE
KERBEAETRT 16.36%, 15 HR% 5545 E
ZESARE, U E NIRRT S AR TR SRR
THFERFAR B 5 AG,  AN T IA 2079 Lyt SRk H i, 32 s
BRI 2, x5 A 2 af e a5 31—, & frpoh
SAEIE bR 2 VI BN Z B s b, 5 & NE
B, B BRG] A8 G5 R 1 ORI R A e
R HEZK B 2 DR 2 o), T 7 R
IRV IR, 7K T SRS T 5K 8 B JUR R i i 75 %t
RIS HEH A EE . REMRR, BRSNS,
ARG e AL 7 AFDOI P 0 L v 13.25%, 257
WRFE (P<0.01) , XELUFITRAR: 1) FaEumnit
BRI, 2F U 5E T DL IZ Be AR 1S B $vi, SR HU
JOR I P 9K, B IR THT JIT 28 R 7K 43 0T B i = AT BT
s 2) ACERER BEA R R, SR BRI T ek P
177 R BH AR R, DR T A B 5 2 R R IR 4
EIL AN 2, Wi T2 T A R I E
RROKAP B S E R 2 3) AR H T <
TR VTE BR300 A 28 SO P 0 2V A T g 45
HERIK, T A AR R R, A R L
W, AL TR N A S R IRBE 2 B2 i, AT g
FYNHEZ MKV, Rtk T MR, BERE, %P,
PRI A A BR K IRV, AR BR A W Sk T s 4
TRI R 2 A AR ], AR 2 R KIS I HE
AL, XS F LA VE], SR B A B I A A
FERI T, ASCHEGTSE B 4 &M g 8, AT
[) B 11 0 ) A A R I IR B 5 30 R — X S 1
P, PRI A DA PR R S A 2 A ST N T
), X5 A e p e — 80, A UL BTk, &
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T AT IR AT Z A R, (HAE DRI ) I 238 24
M S AT AR, LA S DRIG SR & 5 14 11 2
PLIE WA R 3 2K o
4.2 ZFFEBRBSLRITM

B URR AR R TR A K UROR, M
AR N TRCR B RO T E R 2 b, &
WL, il KU A . R ke qitng
PEE RGP R, KRR TSR TEZ R
M TS, TR 4 Pion, A AR
W RGHT T 2E AN 2, P DR B AR R IR T S 2% b
(50%~75%") , TR USTRIREE . UL BRIAF S Sol
WG 5 225 7 Ui W 4220 SR T IR AL 45 DR
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Effect of electric heating and ventilation in goat shed of Jianghuai region
in winter

Ren Chunhuan, Wang Qiangjun, Zhang Yan, Luo Jianchuan, Zhang Zijun™
(College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, China)

Abstract: In order to improve the welfare of the meat goat and increase the goat production efficiency, a study was conducted
to evaluate the effect of electric heating and ventilation on the goat performance and microclimatic ambient air in goat shed
and its economic feasibility. The oil radiator-type heaters were used to keep warm and the negative-pressure fan with a
combination of electric heater was used for ventilation in double-slope airtight goat houses with windows and slatted floor,
which was the most common type of goat house in winter in Jianghuai region. This two-year study was also to detect and
analyze the air environmental indications in double-slope airtight goat houses with windows and slatted floor, in winter in
Jianghuai region. The results showed that the daily mean temperature, relative humidity, airflow velocity, illuminance and
concentration of nitrogen and carbon dioxide in such goat houses in the coldest month in winter were 5.14°C, 58.0%, 0.15 m/s,
78.84 Ix, 1.63 mg/m® and 0.068% respectively. All indicators met the required standards of environmental hygiene except the
daily mean temperature that was below the standard required for lamb. During the test, outdoor effective temperature was
3.04°C; when the oil radiator-type heaters were used to keep warm for goat shed, the average temperature inside goat shed and
the daily live-weight gain of lamb in shed were 3.4°C and 29 g higher than those in contrasting shed, and the average daily feed
intake for maintenance of the barren ewes was 90 g lower than that in contrasting shed. The results showed that using oil
radiator-type heater in goat shed could significantly improve goat production in winter, as well as enhance utilization rate to
decrease feeding cost. In this study, the daily live-weight gain of lambs and the average daily feed intake of barren ewes had no
significant difference before and after the test (P>0.05), but there was 3 899.6 yuan gained during 30 days trial. So these
measures was essential for obtaining consistently high breeding efficiency and ensuring lower cost and time-loss for breeder.
Furthermore, there was no significant difference on the average temperature and relative humidity before and after the
ventilation (P>0.05), while a significant difference on ammonia gas and carbon dioxide before and after the ventilation
(P<0.05) in goat shed that had the negative-pressure fan (worked only for 10 min during the experiment) with a combination of
electric heater (worked for 24 h a day), which suggested that the negative-pressure fan with a combination of electric heater not
only achieved appropriate ventilation for goat shed in winter, but also provided a warmth retention shed; in other words, the
negative-pressure fan with a combination of electric heater was feasible and valid for ventilation and warmth retention in goat
shed in Jianghuai region in winter. In summary, the research provides a solid foundation for environment control in goat shed
in Jianghuai region of China in winter.

Keywords: animals; fans; electric heating; environmental parameters; Jianghuai region
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