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A4B1 41 A4B2 %0 AS5B1 404w ASB2 40, 8A TR, HATH 12 AB(AFE L 1/2), &K
B A2d, BRER. D) BRI A MK FHAIFRY FHE LR S (ADF) £ 2 EHh (P>
0.05), % -F3¥ B3 E(ADG) A £ (F/G) A R E %A (P<0.05) ;442 F F I 10% F= 20% 3%
24 F/G AR EFFHA(P>0.05), %3 2/ mAK-FH 30%F 40% 8 ADG 2 % B1& (P<0.05) ,
F/GR %% (P<0.05) , 5 &8 h) 5 A KT B Bi 3 Fa 54 B ) )R A K F 69 L EAF R 2T A
1565 £ K HAEH R EEH v (P>0.05), 2) B2 RmAKFrTAAFEG FHH HMEG K. 4
F AR A B B E A (P<0.05) BRI 10%F2 20% 55 23T 4 S A B A A 2 £ B %
# (P>0.05) , FABEH AR KT AT 6 S A A R R EHR(P>0.05) ;32 Fw 5
BB R IR A KA HLE G R A A R R B R E R ZAEA (P<0.05), 3) FH T A 40%
63 R 3 m AT 69 = B K (P<0.05) ,750 U/kg i€ #r B 4= 60 U/kg & & B 548 4 7 &
KT REME M EEZ(P<0.05) , ARZEMRTIHHHASR(0.05<P<0.10) ;320 4 &
Bk M A KT HiE R F AR FZREER(P>0.05), 4 LA JA4 P & 10% A= 20% 3t
BTG A KB R A A RELRAH o, S TIRET AL B LT B P Rm
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FHPETRT PR i A K T A A T, X g
AT B O 5 oK, B 5L A 8 R R M il 2 By — Ao
W2 B (H 19 2 & RDRHEORE, SR, 38 5%
SR A Y ELBE TR PR A A N T A
PR A2 W), A0 PR 5T TA) X8 AR v 5 2 ) 3 L TS
IRV A e 2N P U it S AR A 4 R o 5 e
HEFCE SRR, A S8 2 7 R b S 0 A [ K
V-1 59 2 R A TG A R BIF G X PR A X A
RE TR FIH K 18 4 R0, PR 2R 31 S AR A AT
X b HROCR, S B TR XS A 7 g ] 4
HERLE AR

1 #MR5FZE
1.1 Rt 5ike s

K 5x2 M RIS, A T O B S RN
K (Al: 0, A2, 10% . A3: 20% . A4d: 30% .
A5:40%) ,B B+ N 52 & Tl i ) 4 n K SF- (B1 .
0 U/kglER3HER 0 U/kg AR B2.750 U/kg I

*1
Table 1

KR 60 U/kg 2 1 ) (VER I A BT A4
FeARABR A, iGN 3 000 Usg; & AR [ 3
BRRAF L TG 300 Urg) . dk#E AR E LAY 1
H 422 3 25 0 ( AA) AT RS 960 H | FEHL 54 10
AN L4y 9 A1BL ZH  A1B2 41 . A2B1 4 A2B2
40 (A3B1 %1 A3B2 41 A4B1 41 . A4B2 41  A5BI
HFASB2 4, H 8 ANELE, BAEKL 12 A
(%5 1/2),
1.2 RIEER

Tk 2 BB O E FEPRUEY (NY/T 33—2004) it
il , BN 0.4% — AL EK (TiO, ) 7E R A 46 7
RIS AR A S SR AR 1,
1.3 AFEE

iz BE R LG R B XS A R K ROK,
PR WA R, R i i, 28 1 R OR RS &
RETE 36~33 C, B JHZWKE 3 C,HE 24 C
Fiti. NTOGHRHT 2 K 24 h IR AES 3 K s
Jit () s L 32 T 4 o B e e 1) 3G 4 ) g R
T RS Y HE 0 A B R DL IR TR A ie Sk, T
A HF 7 R 21 H & BB R OE o +1% (/N
BC), T 14 H W 42 1% G P ok PG 285 K TG 2 14
WY 42 d,

I AR AR R E FRKE (KT &)

Composition and nutrient levels of experimental diets ( air-dry basis) %

1~21 Hi#% 1 to 21 days of age

22~42 H#% 22 to 42 days of age

;iri i S NIKF Pea supplemental levels i G NKF Pea supplemental levels
Al A2 A3 Al A5 Al A2 A3 Ad A5
Tk Corn 57.95 50.46 4297 3547  27.98  59.66 52.17 44.67 37.18  29.69
Bi 5. Pea 10.00  20.00  30.00  40.00 10.00  20.00  30.00  40.00
FHYIIh Vegetable oil 2.26 2.88 3.50 4.12 4.74 5.27 5.89 6.51 7.13 7.75
M1 Soybean meal 23.63 2050 17.37 14.24  11.12 1891 1579 12.66 9.53 6.41
FFFKI Cottonseed meal 3.00  3.00 3.00 3.00 3.00 3.00 3.00  3.00 3.00 3.00
32K Rapeseed meal 3.00  3.00 3.00  3.00 3.00 3.00 3.00  3.00 3.00 3.00
T ) HoAT A% DDGS 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
i ¥ Limestone 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40
W2 45 CaHPO, 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
iR # Premix" 0.50  0.50 0.50  0.50 0.50 0.50 0.50  0.50 0.50 0.50
frEh NaCl 0.40  0.40 0.40 0.40 0.40 0.40 0.40  0.40 0.40 0.40
L-TER MR L-Met 0.26  0.26 0.26  0.26 0.26 0.26 0.26  0.26 0.26 0.26
L-#4 R L-Lys 0.60  0.60 0.60 0.60 0.60 0.60 0.60  0.60 0.60 0.60
/N#3T NaHCO, 0.20  0.20 0.20  0.20 0.20 0.20 0.20  0.20 0.20 0.20
S ALJBTH Choline chloride 0.20  0.20 0.20  0.20 0.20 0.20 0.20  0.20 0.20 0.20
ZHALEK TiO, 0.40  0.40 0.40 0.40 0.40 0.40 0.40  0.40 0.40 0.40
4t Total 100.00  100.00 100.00 100.00  100.00  100.00 100.00 100.00 100.00  100.00
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2R 1
1~21 Hi#% 1 to 21 days of age 22~42 Hi#% 22 to 42 days of age
;iri i G U8 JN7KF Pea supplemental levels i G U8 JN7K S Pea supplemental levels
Al A2 A3 Ad A5 Al A2 A3 Ad A5

E K Nutrient levels®

fRiE ME/ (MJ1/kg) 12.14 12,14 1214 1214 1214 12,98 12,98 1298 1298  12.98
ME AR CP 20.00 20.00 20.00 20.00 20.00 18.00 18.00 18.00 18.00  18.00
i Ca 0.93 093 092  0.92 0.92 0.92  0.91 0.91 0.91 0.90
Mk TP 0.60 059  0.58  0.56 0.55 0.58 056  0.55  0.54 0.53
HAUWE AP 0.36 0.36 0.36 0.35 0.35 0.35 0.35 0.35 0.35 0.34
MR Lys 1.33 1.36 1.39 1.42 1.46 1.21 1.24 1.27 1.31 1.34
ERAR Met 0.53  0.51 0.49  0.48 0.46 0.51 0.49 047 045 0.43
HAMR+F AR Met+Cys  0.94 0.90 0.86 0.82 0.78 0.88 0.84 0.80 0.76 0.72
R Thr 0.71 0.70  0.69  0.68 0.67 0.63 062  0.61 0.60 0.60
BE R Try 0.22 022 021 0.20 0.20 0.20 019  0.18  0.17 0.17

1) PR A AT 5 iR M $2 4t Premix provided the following per kg of diets:1~21 H % 1 to 21 days of age, H & 4L7] an-
tioxidant 200 mg,Cu (as copper sulfate) 12.8 mg,Fe (as ferrous sulfate) 113.7 mg,Mn (as manganese sulfate) 119.7 mg,Zn
(as zinc sulfate) 99.6 mg,I (as potassium iodide) 0.7 mg,Se (as sodium selenite) 0.3 mg,VA 12 000 IU, VD, 3 500 IU, VE
44.7 1U,VB, 2 mg,VB, 6 mg, VB, 5 mg,VB,, 0.2 mg,E# & biotin 0.1 mg, #HfZ niacin 50 mg, VK, 2 mg,7Z ik pantothenic
acid 12 mg, "2 folic acid 2 mg;22~42 H ¥4 22 to 42 days of age, HLA L7 antioxidant 200 mg, Cu (as copper sulfate)
13.0 mg,Fe (as ferrous sulfate) 90.9 mg,Mn (as manganese sulfate) 99.4 mg,Zn (as zinc sulfate) 79.9 mg,I (as potassium i-
odide) 1.0mg,Se (as sodium selenite) 0.3 mg,VA 4 500 IU,VD, 1 312.5 IU,VE 16.8 IU, VB, 0.74 mg, VB, 2.22 mg, VB,
1.85 mg, VB, 0.8 mg, =¥ % biotin 0.04 mg, MR niacin 18.75 mg, VK, 0.8 mg,7Z 2 pantothenic acid 4.5 mg, "R folic acid
0.74 mg,

2) B F KRB AE ., Nutrient levels were calculated values.

1.4 NEIEBRRFE
1.4.1 ARk

FEFRYRFIHZE(%)=100-[ (a,xb,)/
(a,xb,) ]x100,

AT 1 .21 F1 42 HEERF 0800, L& N
7, T A 56 3 Bk i 4 i AR E (BW) |, B R
12 hiT e, B ERAROK R0 0 ) HE B I S X8 Y #E
b ARSI FE T B, 15K 56 45 o A o 6 Bk i
NEE, MR HE(ADG) CFHHREE
(ADFI) B L (F/G)

1.4.2 ARG L

F 39~42 HEE B HEAT I LA EHL 5, A KR
SR AE I 42 o A R AR TR A AL A 10% it TR
A, 65 THER LT, AZRIRAE T HIE 24 h,
R T 2ERE By 40 H 5 ARIRAEAE, TiO,
Fr R AN 6O BRI T R 4y
B AW A RE 2 IR CIRDRE I B B )R T A A
WA R 5% R KDY -9830 LIS
FE AACGHEATINE ; S RE R IEKA 4 [ 3 A A&
ACGHEAT I 5, B SR R R TR S IR SR
[15] ,/L&T‘«tﬂ[ﬂ:

Koo, WEPZEFRYTEEE (%) ;b, R
K TiO, Fi (%) sa, AR HIZE 2 0 & =
(%) ;b, HFEP TIO, HH(%) .

1.4.3 JpiEEEAKE

T 42 HIEIE, & B HALPk L 2 FOA 8505
M, 53 B 45 FL I B, K 43 B A 1 i 3 il A
AR b, ASRME, e+ 3 2. b,
B KB WK B, BB B 5 I AR i 45 i B % I i
i, T I8 B 45 20 ( gut mass index ) , 7E R i
TR KB Il Y R R AR

JiB AR (g/cm) = i E i/ I iE K
1.5 HEFKItESHH

K H] SPSS 21.0 G it 53 M 35 A4 % & 508 4 ik
TR R 7 200, I FH — i 208 1 A Y B A o X
HAER N 4740 H1 . JH Duncan [C3% 31T £ & b
B RO BE bR E 2" Row , P<0.05 N B3
PR,
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3= EA

HH % 2 ] 1, 95U 0 K SF- 3 R A AT XS
# ADG(P<0.05) ;1~21 H &, A1 B IKF Y
ADG W #F 5T A3 A4 1 A5 BI/KF (P<0.05) ,
A2 KB ADG 3% = F A5 i InKF (P<
0.05) ;22~42 HHF, Al FM/KFE1 ADG i %
=T A2 A4 FTAS BRINZKF(P<0.05) , A3 BNk
V- ADG 3 =T A5 B IKF (P<0.05) 51 ~42
HEE, A5 WK -F 8 ADG i Z KT A1, A2,
A3 Fl A4 BRINZKFE (P<0.05) , A2 A3 Fil A4 RN
K ADG 2 E LT AL R InKF (P<0.05)
B0 G AN K SE X A3 () ADFI JG i 2 52 0 ( P>
0.05) o B 5L IK-F-XF RAFXS 1) F/G A & 5%
Wi ( P<0.05) ;1~21 H#EEHE, A4 A1 A5 BN
F/GREFET Al F1 A2 IRINKF(P<0.05) ;22 ~
42 HEES, A5 IR F/G B3 3T Al A2
H1 A3 TRMKF-(P<0.05) , Ad RINK 0 F/G 5
FEET AL IKF (P<0.05) ;1 ~42 HIAE, A5
WK F/G B mT Al A2 Fil A3 IRk
(P<0.05) , A4 BINAKF1 F/G B3 & F A1 A
A2 IR (P<0.05) o 526 i il 500 45 i 7K 7t
PR S 1 A= M R TG Bl 252 1R ( P>0.05) . B 52 A
52 A5 T SRR 0 7K ST X PR A X 1 A K M R TG W 3
LHAER(P>0.05) ,
22 BEMESBHEFRMAKENAFBES
IEESL: kA

FH % 3 AT, Wi TN I K S AT S B9 T4
BT KR 5T BB S R A R AT 25 (P<
0.05) , XK 43 Al FH R JC B 3 %2 ( P>0.05) 5 Al
BN 7K B 4 Jo3 ) FH 236 4 2 v 1 A S ok
(P<0.05) ,A2 Fl A3 ¥ 7K 14 9 5 ) H R 8.
EET A5 BNKF (P<0.05) 5 AL Fl A4 TR K
SRR USRI A 3 S T A2 A3 R AS RN
IKF-(P<0.05) ; A1 A2 1 A3 ¥ Hn 7K 1) BE & ]
FARE ZEET A4 F A5 HINKF(P<0.05) ; Al
U INZKSF B85 R 200 2 T A3 A4 FILAS B
JKF-(P<0.05) , A2 B HNZKF B985 F 2R 538 = T
A3 Fll A5 B ANK - (P<0.05) 5 A1 B AN K - 1) %

FIHZR B EE T A4 F A5 BINKFE (P<0.05),
Al A2 Tl A3 BINZKF- (8] i i R FH 232 0 b 3 25 5%
(P>0.05) , & A B 5007 7K X0 R AT XS i) 572 43
FI 2T 25200 ( P>0.05) B o R A i i 7
TSR X TR A X R 8 (1 T 4 B A R
EZHAEH (P<0.05)
2.3 BEME S F R MoK EX A FEEE
EEHHIE

M4 %5 K6 A%, A5 B G I INKFE R AT
X5 i K 2 T AL R A4 IR INK S (P<
0.05) . B2 &4 Ml il 77 78 i 7K SF- S 2548 n 3 A X8
E I i (P<0.05) , A7 £ 5 5 W ot i 48 200
#(0.05<P<0.10) , i & F 5 A Bl ) 550 45 fin oK P
X RS i & B B E L BEAEH (P>0.05),
5 & VA T 70 I K S B 38 HAE G LA
X F) g AR B H G . R ( P>0.05)

RIS i S
3.1 BEMESEIFRMAKENAFBEK
e3-=0pA

B A ) Bt A ATE 5 A (R 9 4 SR AN R A
], Nalle 45" B 58 & BR, 16 /N2 — SRR ] i v
BIN 20% B 57, 76715 X5 68 0] 0 1k & SE R A%
PET % AT XS Y H 3G M /G G 3 67 T S
Meneill 25 3538 AN, 78GR H R I 10% B 56
XFRAT RS B H 1 AR B B JC R R, E A
TK-2R 20% B 4k 25 B AIG H 34 8RR B i, 10% Al
20 % i 5K US oK X0 #5855 B Be i) F/G ¥ J0
FRM, WEIE AR OR A 32 PR T SRR Y
A FERE T s R E RN 2R, A
Bl W AR R R B G N K S X TR AT R
ADFI JC B 5 W s 76 £ 1 F2 B B, 5 oK — =R Al
TR AH FE, 10% F1 20% %6 543 7K - %F B/G T ik
FHRW, 30% F1 40% Bi U 0K SF B 1R
F/G, J5 AT B2 9 5 88 i K755 e B, e i e
B R R TP A A TE A 2 e Bl 2
I IEED S PG S T Uaaa ki Riiih - A RN N 5o 1 I
R B R K S 38 2] 20% I %F A XS Y A K
PR BE TG B T 52 W, 3X Ok 8 A Sy B % g A A
RHFER 7 B E R R B AR T — e S %
VINIERS
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Table 3 Effects of pea and compound enzyme preparation supplemental levels on
nutrient utilization rate of broilers %
Wi H T4 WL 1R At LR i W
Items DM CP Energy Ash Ca P
A1BI1 2 Group A1B1 71.76+0.45" 65.16+2.43*  78.38+0.49" 22.60+2.25 49.27+1.20° 51.02+2.29°
A2B1 2 Group A2B1 71.36£0.38™  63.51+0.93™ 78.42+0.86™ 23.40+1.74 50.60£1.92°  51.09+1.99*
A3B1 4 Group A3B1 71.24+0.52"  62.79+1.87  78.26+0.68™ 22.27+2.49 48.81+1.21"  50.51+1.99°
A4B1 4 Group A4B1 70.93+0.54"  64.73£1.72®  77.70£0.94** 21.90+1.93 45.53+2.57°  50.82+1.72°
A5B1 41 Group A5B1 70.50£0.70°  59.01+2.90°  77.20+0.59  21.27+2.32 45.37+1.47°  47.05£1.27°
A1B2 4] Group A1B2 71.65£0.37"  64.12+2.39®  78.86x0.42°  22.32+1.45 49.25+1.91" 51.38+2.40"
A2B2 2 Group A2B2 71.06+0.63™¢  61.50+1.65°  78.40+0.67" 21.89+2.13 46.43+1.26° 49.95+2.67"
A3B2 4] Group A3B2 70.94+0.78""  59.48+2.51¢  78.18+0.38" 23.94£1.82 45.19+1.04°  50.33%1.95"
A4B2 ?H Group A4B2 70.62+0.53°  64.39+1.05"  77.50+0.76° 23.92+2.58 48.82+2.58"  47.30+2.62"
A5B2 4 Group A5B2 70.60+0.31°  65.42+2.59"  77.59+0.80°  22.93+1.70 47.33x2.72"  49.46+2.63"
i A 7K - Pea supplemental levels
Al 71.71x0.40° 64.64+2.39° 78.62+£0.51"  22.46+1.83 49.26x1.54" 51.20+2.28"
A2 71.24+0.49°  62.51£1.66°  78.41x0.75" 22.64%2.04 48.51+2.67" 50.52+2.35®
A3 71.09£0.63"  61.24+2.71"  78.22+0.55" 23.11%2.28 47.002.17°  50.42+1.90"
Ad 70.78+0.52%  64.55+1.36°  77.60+0.83"  22.99%2.44 47.31+3.00™ 48.92+2.83"
A5 70.55+0.51° 62.43+4.24° 77.40+0.71°  22.10£2.12 46.35+2.32°  48.26+2.34°
52 A ) 00 s gk - Compound enzyme preparation supplemental levels
B1 71.27+0.62 63.10£2.91 77.99+0.84 22.37+2.16 48.19+2.61 50.23+2.33
B2 71.09+0.64 63.07+2.94 78.10£0.80 22.98+2.05 47.37+2.41 49.74+2.70
P {8 P-value
;?Eiﬁj;:ij;al level <0.001 <0.001 <0.001 0.739 <0.001 0.006
S5 AR ok ~F-
Compound enzyme preparation 0.216 0.905 0.458 0.150 0.238 0.432
supplemental level
Wi SR N < 524 Tilg
il 0 7 ok -
Pea supplemental levelx 0.888 <0.001 0.554 0.095 <0.001 0.023
compound enzyme preparation
supplemental level
x4 WMEMESEEHFIRMAKEAFBH7IEKENZIE
Table 4 Effects of pea and compound enzyme preparation supplemental levels on
intestinal length of broilers cm
Wi + 4 =W [l i NN 7] [E17 S hiE
Items Duodenum Jejunum Tleum Colo-rectum Cecum Total intestine
A1B1 4 Group A1B1 33.08+2.84  122.00+17.20°  24.67%4.50 7.25+1.47 18.50+2.59  205.50+21.39
A2B1 2 Group A2B1 33.33£2.66  132.00£10.43* 25.83+2.93 7.33+£0.88  20.50+1.76  219.00+14.62
A3B1 4 Group A3B1 32.67£1.97 123.33+7.34™ 25.67+2.25 7.58+0.49  21.00+2.00 210.25+9.88
A4B1 4] Group A4B1 31.83%£2.14  127.00£7.01* 26.50+1.76 6.08+0.49  20.17+1.17 211.58+8.82
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WU H + 45 =W my7 Z5H W 517 M iE
Items Duodenum Jejunum Tleum Colo-rectum Cecum Total intestine
A5B1 4 Group A5B1 32.20+2.50  132.86+6.31"  25.43%2.07 7.00+£0.65 19.71+x0.95  217.29+5.45
A1B2 2 Group A1B2 32.50+2.35  122.00+16.25" 22.67+2.66 6.67+x0.75 19.33£2.94  203.17+22.61
A2B2 4] Group A2B2 31.00£1.79  129.67+5.57"  25.00+2.28 7.08+£0.92  20.50+2.74  213.25+6.65
A3B2 4 Group A3B2 33.33£2.94  136.67+13.49" 25.67x1.51 7.33+£0.75  20.17x2.71  223.17+19.28
A4B2 4 Group A4B2 33.33+3.33  118.67+2.31" 24.50+3.27 7.50£1.61 20.33+x2.42  204.25+9.60
A5B2 4] Group A5B2 33.57x£2.64  137.43+15.22"  25.71%£2.69 6.93+1.43 20.00+0.63  224.07+18.00
Wi U8 I 7KF- Pea supplemental levels
Al 32.79+2.50  122.00+15.95" 23.67%3.68 6.96+1.16 18.92+2.68 204.33%21.02
A2 32.17£2.48 130.83%8.07"  25.42+2.54 7.21+£0.86  20.50+2.20 216.13x11.24
A3 33.00£2.41  130.00+12.48" 25.67+1.83 7.46x0.62 20.58+2.31 216.71+16.09
A4 32.58+2.78  124.22+7.03° 25.50£2.71 6.79+1.36  20.25x1.82  208.65+9.40
A5 32.93£2.56 135.14x11.44"  25.57%x2.31 6.96+x1.06 19.85£0.80 220.68+13.25
A W7 #n7KF Compound enzyme preparation supplemental levels
B1 32.63+2.34  127.61+10.63 25.61+2.72 7.05£0.96 19.97+1.85 212.87+13.10
B2 32.77+2.65 130.28+13.89 24.74+2.63 7.10£1.12  20.07+2.30  214.59+18.07
P {8 P-value
ﬁfiﬁiﬂ:ﬁital level 0.931 0.039 0.333 0.545 0.311 0.056
S Tl R0 T 7K F-
Compound enzyme preparation 0.870 0.642 0.192 0.842 0.869 0.828
supplemental level
B LIRS < 2 5 T
i 7R A K -
Pea supplemental levelx 0.328 0.288 0.736 0.152 0.913 0.430
compound enzyme preparation
supplemental level
RS BEMESEHEIFRMAENRFEHERERESHZMN
Table 5 Effects of pea and compound enzyme preparation supplemental levels on
intestine and pancreas weight of broilers g

i H + 46 = )7 5 517 SiE Jie
Items Duodenum Jejunum [leum Colo-rectum Cecum Total intestine  Pancreas
A1B1 2 Group A1B1 11.30+2.44 35.27£7.80 4.97+0.91 1.93+0.30  6.67+0.53" 60.14£7.91  3.98+0.40
A2B1 4 Group A2B1 12.09+3.45 34.83+£5.87 4.98x1.26 1.78+0.33  6.68+0.94° 60.36+10.93 4.29+0.71
A3B1 4 Group A3B1 11.50+2.02 34.61%£3.95 5.04+0.58  1.98+0.25 7.73+1.08™ 60.87+6.43  4.15+0.45
A4B1 2 Group A4B1 8.94+1.52 33.43+4.29  4.75%0.82 1.73+£0.49  7.41%0.84" 56.26£6.12  3.91%0.40
A5B1 4] Group A5B1 11.99+2.90 37.93%£6.21 4.68+1.35 1.97+0.17  7.65+0.69" 64.23+10.11 4.39+0.72
A1B2 #H Group A1B2 10.75+£1.08 33.33+£5.42  4.32+0.51 1.85+0.28  7.02+1.25" 57.26+5.86  3.89+0.44
A2B2 4 Group A2B2 9.88+£1.62 36.33+6.66 4.89+1.55 1.84+0.42 8.39+0.75" 61.33+£9.53  3.93+0.88
A3B2 4] Group A3B2 11.67£2.28 38.59+3.56  4.90£0.66  2.02+0.14  7.76+0.87 64.93+5.70  4.24+0.39
A4B2 4 Group A4B2 11.01£2.31  35.78+£5.59  4.94x0.54  1.92+0.50  7.86+0.67" 60.20+5.13  3.89+0.42
A5B2 4 Group A5B2 12.07+2.35 40.13£5.49  4.53%£0.55  1.94+0.41 7.82+1.52" 66.49+7.30  4.18+0.45
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i H T A5 7] )7 EREN 7] 517 SiE e

Items Duodenum Jejunum [leum Colo-rectum Cecum  Total intestine  Pancreas

Bi S B HI7K - Pea supplemental levels

Al 11.03+1.82 34.30+6.48 4.65+0.78  1.89+0.28  6.84+0.94 58.70+6.80  3.94x0.41
A2 10.99+£2.82  35.58+6.03  4.93+1.35 1.81+0.36 7.54x1.21 60.84+£9.79  4.11+0.78
A3 11.58+2.05 36.60+4.14 4.97+0.60  2.00+£0.20  7.74+0.93  62.90+6.17  4.19x0.41
A4 9.98+2.16 34.60+4.91  4.85+0.67 1.82+0.48 7.61x£0.77  58.23+5.76 3.90+0.39
A5 12.03£2.54 39.03£5.75 4.61+0.99 1.96+0.30 7.73x1.14  65.36+8.55 4.29+0.60
2 A 7B n 7K SF- Compound enzyme preparation supplemental levels
Bl 2.66+0.48 5.63x1.01 0.98+0.18 0.32£0.06  0.91+0.16" 8.41x1.51 4.15%+0.56
B2 2.02+0.36  5.61x1.01  0.83+0.15  0.35+0.06 1.11+0.20" 7.28+1.31 4.02%0.54
P {8 P-value
Wi I MoK
REZIHHKF 0.242 0.210 0.814 0.599 0.138 0.127 0.408
Pea supplemental level
ST TR K
C d

ompoune enzyme 0.879 0.265 0.499 0.698 0.036 0.403 0.431
preparation
supplemental level
B L BN x5 T
RS K-
P 1 tal levelx

cé suppiemential feve 0.270 0.769 0.871 0.903 0.232 0.807 0.903

compound enzyme
preparation
supplemental level

R 6 BEMEAESIFRMA T AFGHEREERHIIM

Table 6 Effects of pea and compound enzyme preparation supplemental levels on

gut mass indexes of broilers g/cm
i H + 48 =W my7; e 7] 517 SiE
Items Duodenum Jejunum Tleum Colo-rectum Cecum Total intestine
A1B1 2 Group A1B1 0.34+0.08 0.31+0.01 0.21+0.04 0.27+0.05  0.36%0.04 0.29+0.04
A2B1 4 Group A2B1 0.36+0.07 0.26+0.04 0.19+0.04 0.24+0.04  0.33%0.03 0.27+0.04
A3B1 4 Group A3B1 0.35£0.06 0.28+0.04 0.20+0.02 0.26+0.03  0.37+0.04 0.29+0.03
A4B1 2 Group A4B1 0.28+0.05 0.26+0.03 0.18+0.02 0.29£0.09  0.37+0.04 0.27+0.02
A5B1 4] Group A5B1 0.37+0.08 0.29+0.05 0.18+0.04 0.28+0.04  0.39+0.05 0.30+0.05
A1B2 #H Group A1B2 0.33+0.04 0.28+0.05 0.19+0.04 0.28+0.04  0.37%0.06 0.28+0.03
A2B2 4 Group A2B2 0.32+0.06 0.28+0.04 0.20+0.08 0.26+0.02  0.41%0.06 0.29+0.04
A3B2 4] Group A3B2 0.35+0.06 0.28+0.04 0.19+0.03 0.28+0.04  0.39+0.06 0.29+0.04
A4B2 4 Group A4B2 0.33+0.07 0.30+0.05 0.20+0.03 0.26+0.07  0.39+0.07 0.32+0.05
A5B2 4 Group A5B2 0.36+0.07 0.29+0.02 0.18+0.02 0.28+0.03  0.38%0.07 0.30+0.02
i A 7KF Pea supplemental levels
Al 0.34+0.06 0.29+0.04 0.20+0.04 0.27£0.05  0.36%0.05 0.29+0.03
A2 0.34+0.07 0.27+0.04 0.20+0.06 0.25+0.03  0.37%0.06 0.28+0.04
A3 0.35+0.06 0.28+0.04 0.19+0.02 0.27£0.03  0.38+0.05 0.29+0.04
A4 0.31+0.06 0.28+0.04 0.19+0.03 0.27+0.08  0.38+0.05 0.29+0.05

A5 0.37+0.07 0.29+0.04 0.18+0.03 0.28+0.03  0.38%0.05 0.30+0.03
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g%k 6
WU H + 45 =W my7 Z5H W 517 M iE
Items Duodenum Jejunum Tleum Colo-rectum Cecum Total intestine
2 A BN 7K Compound enzyme preparation supplemental levels
B1 0.34+0.07 0.28+0.04 0.19+0.04 0.27+0.05  0.36%0.04 0.28+0.04
B2 0.34+0.06 0.29+0.04 0.19+0.04 0.27+0.04  0.39+0.06 0.30+0.04
P {H P-value
R IV
PLEI Y 0.251 0.748 0.740 0.683 0.888 0.881
Pea supplemental level
S TR R0 T 7K -
Compound enzyme 0.914 0.564 0.835 0.807 0.071 0.210
preparation supplemental level
B LIRS A T
RS K
Pea supplemental levelx 0.562 0.332 0.790 0.815 0.166 0.269

compound enzyme
preparation supplemental level

Brenes %5 " 56 & AL, 76 A% 2R T 90 0 AR AR R
VAN TOIUREL T 1) 500 A 6 AT R R £ o A0 H 38 o 1 R 3,
8 F/G JC 1 3 A8 Ak 5 75 /85 B 77 90 2 ARDRR v s I
it T 0 SR B R H 3G L TC & 2w {H F/G
FEHN, Cowieson 45 Lh/INFZ — K 8 f) 2 oA it
HE WS IN 30% B 5 2 FARDR 0 4 /N2 R SR
2 T AR PSS AR N ooV B il | SR IS G N 4T 4k T
S G U 0 A 0 T AR A XS Y
B F/G,HX —45 R e o g fp, A
55 v i R 0 S 0 K T R PR XS Y A K P g
A S R R e R ) A R AR R 4 28 AR
IR %5 V0 256 2, AR 5 Hh T FH 1l ) 590 2
st 28 TR X T 3 1 PR AT R )RR A 1 4 A R
AR Y ETR IS 45 SOk LA BT ik oF
FEAEH T SRR, AR T HEE L WIRA
T .
3.2 MEMESEFFRMAKEDAFBFS
) ES: oA

FRAT I FH RS2 i o Sl X 7 S W T A Wl
(14 T LS A, M ST 5% 6 W A AR 75 43 ) S5 10
ICEL 3 5 PR X 1 A K B TR s S B A R )
FEMAE Y Meng %52 R ST ARGE , 7% 00 i ) )
XF 30% i 7 7K P ERIRR PR AT A8 11 3% 43 0 AL 3R
FEWAC T fE G B S0, Cowieson 281 i i A
R, HE/INZZE B AR RS N 30% B N, 5 E 4 A
FE 8 i 52 % T 49 5 2 T Ak =R R 5 AR I Rk

P S AN R 5 A T 3R 0T 43 S 4 v
T4 S I AR A AR BE 4.7% 1 1.5% ,{H
RSO AT B2 il 1 500 0T /N 22 v BT R A AR SR Y 52
M, A 25 2R R 05 TR K P X R A XS 1
T BT A B RE A R IR A R SRR
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g sZ R /N 1 1 B 40 M ) g, DA T AR ARG ) R rh
YT WAR A, EARRG ST, 5 K-
ORI AVER KR AR L R RS 0 109% F1 20 % 96 51 ]
R, PAT XS A A [R] 2K SF- 1) 8 2 KL K 43 0 8 A1)
T A 0 53 BRI 0.66% F1 0.86% ; Wi
RS A Tl TR0 S N KT R B RS R
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Effects of Dietary Pea and Compound Enzyme Preparation on Growth
Performance, Nutrient Utilization Rate and Intestinal
Development of Broilers

LIU Xue' WANG Xuan' TANG Defu' DU Baolong' NIAN Fang'**
(1. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China; 2. College of
Science, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: This experiment was conducted to investigate the effects of different levels of pea and compound en-
zyme preparation in diets on growth performance, nutrient utilization rate and intestinal development. The 5x2
factorial test design was adopted, factor A was pea supplemental level ( Al: 0, A2: 10%, A3: 20%,
Ad: 30%, A5: 40% ) , and factor B was compound enzyme preparation supplemental level (B1: 0 U/kg am-
ylase and 0 U/kg protease, B2: 750 U/kg amylase and 60 U/kg protease). Nine hundred and sixty one-day-
old Arbor Acres ( AA) broilers with similar body weight were randomly divided into 10 groups with 8 repeli-
cates per group and 12 broilers per replicate ( males and females in half), and the 10 groups were groups
A1B1, A1B2, A2B1, A2B2, A3B1, A3B2, A4B1, A4B2, A5B1 and A5B2, respectively. The experiment
lasted for 42 days. The results showed as follows: 1) pea supplemental level had no significant effect on aver-
age daily feed intake ( ADFI) of broilers ( P>0.05) , but had significant effects on average daily gain ( ADG)
and the ratio of feed to gain (F/G) (P<0.05). Diets supplemented with 10% and 20% of pea had no signifi-
cant effect on F/G (P>0.05), but diets supplemented with 30% and 40% pea significantly decreased ADG
and significantly increased F/G ( P<0.05). Compound enzyme preparation supplemental level and the interac-
tion of pea and compound enzyme preparation supplemental level had no significant effect on growth perform-
ance of broilers ( P>0.05). 2) Pea supplemental level had significant effects on the utilization rate of dry mat-
ter, crude protein, energy, calcium and phosphorus of broilers ( P<0.05) , and diets supplemented with 10%
and 20% pea had no significant effects on the utilization rate of energy and phosphorus ( P>0.05). Compound
enzyme preparation supplemental level had no significant effect on nutrient utilization rate of broilers ( P>
0.05) , and pea and compound enzyme preparation supplemental level had significant interaction on utilization
rate of crude protein, calcium and phosphorus ( P<0.05). 3) Dietary 40% pea significantly increased jejunum
length of broilers ( P<0.05). Diets supplemented with 750 U/kg amylase and 60 U/kg protease compound en-
zyme preparation significantly increased cecum weight ( P<0.05), and had a tendency of increasing cecum
mass index (0.05<P<0.10). Pea and compound enzyme preparation supplemental level had no significant in-
teraction on intestinal development ( P>0.05). In summary, diets supplemented with 10% and 20% pea have
no adverse effects on growth performance and nutrient utilization rate of broilers, and promote jejunal and total
intestinal development; and diets supplemented with 30% and 40% pea significantly reduce growth perform-
ance and nutrient utilization rate of broilers. So no more than 20% pea can added to broiler’ s diets to replaced
corn and soybean meal.[ Chinese Journal of Animal Nutrition, 2020, 32(9) :4429-4440 ]
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