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FEE [ B0 AR T IR (EAA) S SC B BEXHHE BT Cyprinus carp Ao B A BHALAR A . [ Jrik]
e B 1 U A rvgde AT s 2 o 2 S, T A © 25 SRS i (R 1 SR B A0 8 31% (BB 17 MJ - kg ™' ) 14
AN EAA S SCHE B % 3 56 21 4Rk, ) s LA 008 Ay 32 8 2 1 VR T o) vk B ek (B P O BT 4 B 33% , BE
17 MJ - kg™") , 3£ 7 FhOR[E EAA S48 5653 (0. 764 9 (X HEZH) \0.704 8 (1 #1) .0.722 0(2 4) .0.737 0(3 4) .
0.759 1(4 £1) .0.778 0(5 ZH) F1 0. 800 8(6 1) J A kMM P LG A i i (53. 29 = 1. 64) g MUMEGEHE 8 J&. [ &5 AN
S50 ] Mk EAA SPGB EE R INE] 0. 778 0(5 41) i, HCAE SR F i SR AR g 2E K 3 2 1R FAA kL EAA P
KIS 0.704 8.0.722 0 F10.737 0 () 1.2 13 41 (P <0.05) , H 55X IR T B EMZE T (P >0.05) , (AR CR 2
PUARTE] 3. MRk EAA SE# SR BERG NS 0. 759 1(4 A1) i, 45 1.2 F13 AR A TR B &N (P <0.05) , HY
N HEZH TG i 2 22 R (P > 0. 05) . 24 EAA LA SCBERERANE] 0. 759 1(4 2H) A, HE 55 8 1) JiT J6 A0 25 1 it L 06 /7 s
TG A BTG 1 S0 IR TE i 25 5 (P >0.05) , AP A LTS 1 B3 & T 1 ~3 44(P <0.05). 2§ EAA
SR BEREINEN 0. 759 1(4 20) B, A2 B 0 1) JH F Ok 4 B0 0 S it M 5 %) R AL T I 3 PR 22 5% (P > 0..05) . M4 et
EAA P G BE R 0. 759 1(4 4) i, I3 BB S R 22 F R B3 (P >0.05) LI 11 & (7R AR EAA
ST OCIB R N E] 0. 737 0(3 A1) A 5 X IR 22 A (P >0.05) . FRALEAI 5544, ZEA Y 3 IR iRDRL
TR R R R, AR EAA A5G 0. 759 1 i, Al {E b L A 1 26 1 R i AL AR igE, ol 3 24 1%
AR B B i, AR ) i AR

KR AEBEHE; AR RIS SRR B BEAE; A
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Effects of dietary essential amino acid balance relativity on growth,
digestion and metabolism of protein of Cyprinus carp
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(1 College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China;2 Jiutai Fisheries
Technology Extension Station, Jiutai 130599, China;3 Tongwei Changchun Feed Company Limited ,Changchun 130404, China)

Abstract ; [ Objective] Effects of dietary essential amino acid (EAA) balance relativity on growth, diges-
tion and metabolism of protein of Cyprinus carp were investigated. [ Method ] Contral diet (33% mass frac-
tion of protein) was formulated with fish meal as protein source. Six isoenergetic (17 MJ « kg™") and iso-
nitrogen (31% mass fraction of protein) diets were formulated with plant protein source at different levels
of EAA balance relativity by adding different levels of methionine and lysine. Cyprinus carp with the initial
body mass(53.29 +1.64) g was fed with seven diets at different levels of EAA balance relativity[ 0. 764 9

55 B H#A:2014-05-19 £ 55 1 AR A i8] :2015-06-10

5 H AR PO ; hitp . //www. cnki. net/kems/ detail/44. 1110. s. 20150610. 1540. 002. html

YEZ B % FH#(1989—) , %, ML H 7 4, E-mail ; chenxiumei523@ 126. com; @545 4 T4 (1968—) , &, 4%, H 4,
E-mail : wgqjlau@ aliyun. com

HETH: B R A AF 354 (31372540) ; #4750 23R B (2011-YS11)

http://xuebao.scau.edu.cn



541

WRF5 g, 5 < A o e e RE R Y A ST 0 HE B A 4 2 P T A A Rl Ay 52

37

(control group ), 0.704 8 (group 1), 0.722 0 (group 2), 0.737 0(group 3), 0.759 1 (group 4),
0.778 0(group 5) and 0. 800 8(group 6) |for 8 weeks. [ Result and conclusion] The mass gain rate and
specific growth rate increased with the increasing KAA balance relativity, thus reaching the 0.778 0
(group 5) ,which was significantly higher than those of group 1,group 2 and group 3(P <0.05). There
was no significant difference between group 5 and the control group (P >0.05), and the feed efficiency
showed a similar trend. The protein efficiency increased with the increasing EAA balance relativity, thus
reaching 0. 759 1 (group 4) ,which was significantly higher than those of group 1, group 2 and group 3
(P<0.05), and no significant difference was observed between group 4 and the control group (P >
0.05). Compared with the control group,the hepatopancreas protease specific activity and the activity of
alanine aminotransferase had no significant difference (P >0.05) when the EAA balance relativity was
0.759 1(group 4) , and the hepatopancreas protease specific activity was significantly higher than those
of group 1, group 2 and group 3(P <0.05). When the EAA balance relativity was 0. 759 1( group 4),
the activity of aspartate aminotransferase had no significant difference compared with the control group
(P >0.05). When the EAA balance relativity was improved to 0. 759 1 ( group 4) ,the total serum protein
showed no significant difference between group 4 and the control group( P >0.05) , but the serum albu-
min had no significant difference between group 3 and the control group (P >0.05). Under the current
condition, the plant protein source feed is supplemented with the methionine and lysine to regulate the
EAA balance relativity, reaching 0. 759 1, which can promote the growth, digestion and metabolism of

protein of C. carp, thus decreasing the content of dietary protein and the cost of feed.

Key words : Cyprinus carp; essential amino acid balance; relativity; growth; protein digestion; protein

metabolism

1 0T AR 15 A RN ) P o R 4 T AR R
W Iz i il A ORI I S5 A R PR, 32 B LB
FOREEDR A VR A Ak it BT T R P B T Ak il RN
JFF R P 2 1 9 e i v 2 1 A ™ . Bl A
BHEFKE B BT, A B Scortum bacoo 1 25 [ i
O P A 3 PR L ) B AT A x4 g e
Cyprinus carpio var. jianiﬁgﬁﬁ%—%ﬂ , Bl AR R HKE
P v i £ JHFJBR I 7 2 2 il ( AST ) AR TN o 2 il
(ALT) i H1 7t . RSS2 S5 C. carpio | # 42 R
AR BRI C. carpio Songpu XA % X L2
B HE A, Oreochromis niloticus @ x O. aureus & WX FE
WY, Bt ) kA K o e £ i s B R
(TP) (14511 (ALB) AR 1 (GLB) B Z M 8. A<
R BAE S C. carp (Mirror carp) HHFFR X4,
FEIEDRL DR 9 8 o S B R, VS 4 2
AR 2 A 32 20 BR A M 2 BE IR, AR R R
AR (EAA) S OCH 6 HE B B A= < L Ak A I
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K A DRL A B R 2= B AR

1 #MRl5AE

1.1 RBEH
AR R AR O T B R, LA KT

T REDAS RIS A BEVR £ 4 2% B TE W IEC ) A2k
il H AR SRy xof BB 2H ) (2R 1 B o i 0 A 33% , R i
17 MJ - kg™") L EAA SPA5 CHE 4y 0. 764 9. 4542
Y20 IEAHE Y & H o & EIR, 43 53 A [/ K SF
F14) e R AR A A S 2 R ( X0k B AL it A2 kot
PHEABRA ], BT 50 808 50% ), e i 55 AU 55 e
(B BB 5031% , B 5 17 MJ - kg ™) BT
EAA SEAf 6 (0.704 8 .0.722 0.0.737 0.0.759 1,
0.778 0 F10.800 8) () 6 ZH Ik, SR i f0 S 5 43 At
AT EAA (GRS PR + R =7
RER AR CANEAR + AR AR HE
M2 o 2 TR PRS2 ) W T DGR B2, B ek e 10
EAA B0 5 MR PTG 10 A EAA B A #2008 72
iy, AP HESSMENT 10 i EAA 7555 LS i 4 5 fg
WL EAA 20 R K4 , fRDBHEDRL R 10 F EAA (920
SR g S s 7

Tk EAA S SIS N Kb bk
EAA RSP K AL EAA BSHFEAR, T A
ZWHEARHA M — D KE RS, 5 1 D E Rk
FEANLE) EAA 2051 & HE EAA B9 H 43 b (X, F
X) 5568 2 R Ak X AT ILEY X 4 %) 22
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DA RO ARG T A A AR P 5 EAA fY

P R R B (Y, +0.5Y,
AT AR AL R 10 B EAA [ 7 R B354

FHAE R IZ AR EAA P AR
TRHEOR 2 A 1 60 H i, #4250 7 AR oA L Y

SRE,

)/ (Y +0.5Y,,0) ;55 4

BRRICEA N 1.5 mm 0k, 65 B T -4

CoKAR A ORAE 5 . R 105 C R i BT Rk ik
#1 RBRANRATREEFRAN(TRE)

(GB/T6435—1994 ) il 5 7K 43, >R FH skt L X R
(GB/T6432—1994 ) il 52 ML 5K 14 )5 , R F 550 °C K4
% (GB/T6438—1992 ) il i M K 43, R FH 2 [ A $2 v
(GB/T6433—1994 ) il s FHLIG s , 38 20 B0 A 31 D00 g
i, 2R A 304 B O 2 B R ) . AR Oy
KB FRARILEE 1, R LA h EAA 5 A2
B 2.

Tab.1 Formulation and nutritional composition of experimental diets ( dry mass)

TR B 7 B %

s B At

PERT LN B B

P i gt A el .
ikt TR R SRR RN Kb W il Fk s Lk D R A R

W45 0 0 0 0 25 0 0 100 100 05 19 1 2 0.5  5.00

| 0 30 16 10 8 25 0 0 1.83 1.8 0.5 2 1 2 0.5  1.34

2 0 30 16 10 7 25 0.2 0.06 1.8 1.8 0.5 2 | 2 0.5  2.08

3 0 30 16 10 7 25 0.4 013 1.8 1.8 0.5 2 | 2 0.5 1.8

4 0 30 16 10 7 25 0.6 019 1.8 1.8 0.5 2 1 2 0.5 155

5 0 30 16 10 6 25 0.8 025 1.80 1.8 0.5 2 1 2 0.5 235

6 0 30 16 10 6 25 1.0 031 1.80 1.80 0.5 2 1 2 0.5 2.09

i R B A % beiian g

. il M A F LR K (M] - kg ™)

poid 6.25 33.33 10.75 9.25 17.52

| 6.12 31.46 8.88 10.24 17.29

2 6.37 31.24 8.77 9.64 17.29

3 6.56 31.51 8.66 9.74 17.31

4 6.47 3.7 8.47 10.23 17.33

5 6.25 31.55 8.33 9.65 17.36

6 6.24 31.81 8.20 9.78 17.37

1) %A EFUab A ET A AR A £ A2500 10,44 % D,2000 10, 4 A 25 ES0TU, 464 5 K1 mg, 44 % B, 1 mg,
YA £ B,6 mg, A% By S mg, 44 & B, 0.02 mg,D-32 845 20 mg, 2% 1 000 mg, MaEL 10 mg, &£ 4 % 0. 14 mg, »+ 8% 1 mg,
Yk % C50 mg;2) AU FURA A AT LK IR Z 4040 1 200 me, BBk T4k 13 mg, HLlk 4% 60 mg, LB 45 32 mg, FuBR 4R 7
mg, #2447 8 mg.

*2 AMMNRLEEEBRRESE(TRE)

Tab.2 The mass fraction of each group feed and muscle essential amino acids(dry mass) %
2H 51 Arg His Ile Leu Lys Met + Cys Phe + Try Thr Trp Val
X HE 1.97 1.01 1.31 2.94 2.38 1.26 2.32 1.36 0.40 1.58

1 2.10 0.75 1.14 2.07 1.41 0.96 2.25 1.10 0.38 1.35
2 2.08 0.76 1.16 2.06 1.52 0.99 2.27 1.09 0.37 1.34
3 2.07 0.74 1.16 2.07 1.63 1.03 2.23 1.08 0.38 1.36
4 2.11 0.75 1.15 2.08 1.72 1.05 2.24 1.09 0.39 1.34
5 2.09 0.75 1.14 2.06 1.81 1.09 2.25 1.08 0.37 1.35
6 2.08 0.74 1.13 2.05 1.90 1.12 2.25 1.07 0.37 1.34
LA 4.15 1.62 3.21 5.99 5.87 3.26 5.57 2.78 0.94 3.49

1.2 REa5HEFERE

TSR HT 2 S, Pk HL RS B 5 0 AE G B £0 Fh
1 000 & T W4 th 47T 91 5%, 17 2 BB & i A 1a Rk
Je I TR RTS8 24 h, NI 7 £ b BEAIL AR
6P (80 ecm x60 cm x50 cm) , & F4HE
B3 AEE, A E R SR 30 B, &K 09:00,
http://xuebao.scau.edu.cn

BAEE NKIE

16:004% 2. 5% ~5. 0% T &0 2 K, AR £ 25 1y 45k
AT YRR IO SR K AR S AR B 3
KR K I 23 ~26 C AR T 5.0 mg - L7,
FHHE/NT 0.3 mg - L7 FEEei % 8 J.

1.3 MEIEHR

1.3.1 A KAHEAH R 3547 AR REH E
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RIS W LR R T, XS A5 AT 24 b, e 452158
B f LR R . AR LA N AU i 5
TEARR TRHEE R R A RFICR AR R

SPi@iﬁﬁig = (mt _mo)/mo x100% ,

RESEKE=[(Inm, -Inm,) /t] x100% ,

FEHEER =my/[ (my +m,)/2 xt ] x100% ,

TRICR = (m, - m0>/m$ﬂr x100% ,

HATECE = (m, —my)/ (my Xwy) ,

Ao, my Fm, SIS 46 A G0 25 o A £ AR i) A 5T
i (g) 0 AIRXE B I E (d) , myy 8 AR BT
(), wy AR BT TR 4% ) .

1.3.2 HieEsfeRifBeagn 2 1035 8 JAE, Yk
24 h, ERABEYLEC 15 B, AL FE KBTI, BUETis
SRFIEIE, —20 °C & H5A7.

FEL TR ) B LA B B 1 Bl 00« BRI i s
JERAE FE &, 10 £ AR B B 28 K, 4 °C L3 000
v+ min~ B0 10 min, BUEIE RO RLEE R, 4 C 510
PRAF. SR AR AR — Wy 0 2 2 GG . 1 2 g
() LG 757 (TU 8% U) 28 SCRAE pH 7.0 (B LT,
JECA) T 2 1 B VR R 20 mg - mL ™', 37 C KA 10
min , 52 FOREAEBE AT BRI AR 1 g BR SRR (1 . 5
D Jr s 22 VR S A 1Y) AR BT
1.3.3 g Afdgdr  W3E 8 i, ULEK 24 h, &
ZHHL 10 B, FH— UM 5 48 AR kLI 4 °C 2%
EHCE 24 h,6 000 r + min ~'4 °C 5.0 10 min, B
=20 C &AM RAF FE.

IML% ALT (AST TP ALB il % i) &5 VL9544 B
S AR YRS . R vk e ALT A
AST B HGIE g, Ho LI I3 57 (TU 5 U) 2 Ly 1 mL
ML, RNV AR 3 mL, P K 340 nm,1 cm Y48,
25 °C, 1 min PN 742 B8 A9 N B 2, £ NADH 441k 1
NAD " 15| #2655 B & F % 0. 001 5 1 A4~ IR R
7,1 FITERA =0.482 TU - L', 2 T es 2% gl
R TR P 8 11 B 5 2

1.4 HIEAIE

SKHISPSS (18. 0) #AF#kAT B R 2 05 22 734, H
Duncan’s Z 8 W 2 18] 25 7 0 & VR AR . i
BRI L-IME + brifi 22 8.

2 HRE5SMH
2.1 (@8 EAA FEER B RS & K AR
EEEA

Tkt EAA P I B X A 45 A K R4 ) )
FHERSZ00 WL 2% 3. Bt 1) Ak v ot 2 R R AR 2 IR 1Y T
T HEGE AR A AT B A 3 B YRk EAA
S CER BEREINF 0. 759 1(4 20) B, HE 5 S 1 3 it
0 25 TAkE EAA SPGB R 0. 704 8.0.722 0
F0.737 0 1.2 F13 ZH (P <0.05) , 7R i K T-%F
HEZH (P <0.05) , B4 (Rl RE EAA Pl JC I B gk 223
TN 0.778 0(5 1) F10. 800 8(6 1) B ,5 411 6 41
FHE B IAT R AE K 35 X HR 4 38 22 S R I 3, {HAR
35 T H AL AR AL (P <0.05).

Bifi 5 sk e g 2 1 B 2 R S I, kL EAA
S I R T A A A 1) B RV B R . A5
B 21 e Bk A5 R I A R EAA ST DGR B 9 3G o i
Han, S EAA S OCHR B2 nE] 0. 778 0(5 2H)
B, ) 20 25 8 T 0.704 8 (1 2H) ,0.722 0(2
ZH)F10.737 0(3 41) (P <0.05) , 244451 0. 800 8
(6 4H) BF,5 1R 6 422 [ (i FRDRE 50K 0 B 35 25 5%
HABS X R4 TC i vE 22 57

ARG A AR 1 PR B A R EAA P DG IR BE 1Y
Behmnisgn, Sk EAA P SCHR B2 nF] 0. 759 1
(A4, 512 Fn 3 HEAFRBCR B ER (P <
0.05) , 434 fn %] 0. 778 0(5 #H) if, S5kt EAA -
RHKFE 0.759 1(4 1) AR SR % 25 5, 4
Jin#) 0. 800 8(6 41) B, 5 5 LAY EE 1 ACH TG i
255 A2 T HALLL (P <0.05).

F3 AR EAA FEXEEIERE L KA ERF AR
Tab.3 The effect of dietary EAA balance relativity on growth and feed utilization of Cyprinus carp
AH PANHDRRE SRR TRER% BREEKES/%  BEE/% W% BRRRE
xR 0.764 9 160.91£9.75¢  203.97 £17.90¢ 1.98 £0. 10c 2.51£2.51a 71.97 6. 24c¢ 2.15+0.19b
1 0.704 8 122.23 £14.03a  131.10 £24.28a 1.48 £0.19a 2.61 +3.07a 46.24 £8.95a 1.47 £0.29a
2 0.7220 125.60 £13.25a  135.18 £26.33a 1.51£0.21a 2.69 £3.00a 48.09 £9.01a 1.52£0.29a
3 0.7370 133.03£13.24a  148.84 £26.02a 1.61 £0.19a 2.78 £2.88a 53.01 £8.86a 1.68 £0.28a
4 0.759 1 150.07 £11.21h 17811 £20.08h 1.82+0.13b 2.63+2.63a 64.06 £7.27h 2.05£0.23b
5 0.778 0 158.79 £9.44he  198.71 £14.06¢ 1.95 +0. 08 be 2.65+2.53a 70.42 £5.65he 2.24 £0. 18he
6 0.800 8 168.20 £8.35¢  217.05 £21. 84¢ 2.05£0. 12¢ 2.68 +2.42a 76.70 £6.05¢ 2.43+0.19¢
D)4k RE 4 53.29 £ 1.64 g3 R 5 348 )6 LA — AR B T84, 7 £F R EFH(P>0.05,n=3,Duncan’ s %) ;2) 45
B RE1E.
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2.2 fAR EAA X EXER 42 & 5 B A0 AT IR

FFE 3% S g Y 22 N1

TRt EAA S G I B T A 45 AR 1 A R
WA Bl 520 D 2% 4. 2B 4 Bl EAA S JCHK
JERENE 0. 737 0(3 2H) B, A B 0 1% 1T Ak 2 P4 il
FLiG DS T 1 M2 20 (P <0.05), 2 EAA V-4
SEIRFEREANE] 0. 759 1(4 £) F10. 778 0(5 41) if, HE
BRME R R AR LS W E S T 1 ~3 4l
(P<0.05) {0 5%} B4l 25 53 AN 1 2. B 25 ) BL op
EAA VA JCHE B ) £ =, 2438 hn 1 0. 800 8 (6 4H)
B HESR BRI R R LI T E S T 1 ~4 4
FIXTREZL (P <0.05) . fE£ TG4, 1Rk EAA S

iy S I B X HE B i 3 £ 1 I LT A e TR
). 25302 BRI ALT 1 AST RBt & Tkt EAA SF-
i I B A3 T ng K, SRR EAA Sy S IR JEE 4
JNE]0. 759 1(4 41) I, BFBE ALT 5% B2 22 5 A
23 YRR EAA SP QIR inE) 0. 778 0(5 41)
I, FFBRIE AST 25 T 1 M2 (P <0.05), HY
XA 28 S 2 R 26 T et Y
FHBEURE Fr A s 2 B A0 3R R, WP T L EAA S
IR E N 0. 759 1 I, AE B TR Ik 2 1 g A 24 5
P e I LU 1% 738 30 %o R (Al 20) 197K F, B
AR R A R 5 A AR Cass.

R4 (AR EAA 18X XHER 2 E A B0 AT B AT SESLL E AR

Tab.4 The effect of dietary EAA balance relativity on protease and transaminase in hepatopancreas specific activity of Cyp-

rinus carp

a5 EAA V-4 i 3t 2 1 JFBERS LT F1/ (1U - mg™")

) KHREE  HES/(IU - mg™h) [ ALT AST

X} HE 0.764 9 188.61 +12.92a 73.66 £2.22¢ 69.34 £2.39h 89.33 +2.52¢
1 0.704 8 160.26 +12. 10a 54.75 £3.88a 55.69 £5.13a 72.21 £4.36a
2 0.7220 165.39 £9.28a 55.98 £2.77a 56.37 £3.78a 75.27 +6.08a
3 0.7370 168.06 +6.22a 64.42 £2.53b 57.36 £9.29a 78.32 +5.51ab
4 0.759 1 188.61 +13.91a 73.47 £3.93¢ 59.21 +8. 18ab 81.67 +5.35abc
5 0.778 0 190.78 +6.82a 78.87 £3.92cd 60.32 +7. 54ab 88.36 +7.54hc
6 0.800 8 190. 65 +32.47a 80. 11 £2.55d 66.58 +1.52ab 87.42 +5.26hc

D) R7 #EE A —AME DB FHE, FE2FREE(P>0.05,n=3,Duncan’s 3% ).
2.3 ¥ EAA FEXBKENEREMFTEONRE ALB SXHRAHZERA B E, SR EAA P67 OCHKE

4 IERREI I

Tkl EAA S G 5 o 4 #1375 2 P9 1R i
FHOCAACSE bR 0520 W38 5. Bl TRDRk o i 2 i F 2
ZURRIEIN, SRR EAA S JCIR B2 3 m ] 0. 759 1
(4 241) iF, M yE TP 5 %f B2 25 530K 2. 1kt
EAA P OCHR RIS N 2] 0. 778 0(5 4H) B, IfiLiE TP
BEEF1~34(P<0.05),441.5 41516 41111
TP L &2 5, H 5 X AR 22 5 OR B 3. 4/
B EAA SEA7 CHE BE RN E] 0.737 0(3 41) B, i

H4NE] 0. 800 8(6 £H) W), MfiLiE ALB .35 - 1 Fi 2
(P <0.05) . B i Ak r o 2 R A R R S T
Tkt EAA S i SC I HE XS HE 52 8 Y 1L 75 ALT Fi1 AST
B BF . RUEAIKE ST ey & B I
TRV H S st 2 P R A R, TR e EAA S 5C
HREE N 0.737 0 ~0.759 1 Ik, HE g5 # 1ff 3 2 15 13
KPR EE IR 2 (fa k3 2H ) BY7KF-, RIGZHAS N 7K SF- ml
fle it 25 1 A

x5 ARSERTEXEREIERSEMEE LIRS

Tab.5 The effect of dietary EAA balance relativity on biochemical indicators of serum of Cyprinus carp

" EAA LR p(TP?l/ p(ALBﬁ)l/ ALT H:{f ljj/ AST tm, ?'j/

(g-L7) (g-L7) (u-L7) (JU-L7)
X e 0.764 9 26.23 +0.40c¢ 12.43 +0.63b 21.33 £1.52a 121.00 £4.35a
1 0.704 8 21.97 +0.45a 9.76 +1.07a 20.00 £2.64a 113.00 £6.08a
2 0.722 0 22.00 +0.85a 9.93 +0. 60a 17.66 +1.52a 122.33 +8.73a
3 0.737 0 22.60 +1.49ab 10.53 +0.45ab 19.66 +3.21a 126.33 +30. 13a
4 0.759 1 24.36 +2. 66abc 11.50 +0. 62ab 17.33 £3.51a 102.33 +18.92a
5 0.778 0 25.63 +1.09¢ 11.83 +2.17ab 20.33 +2.08a 107.00 £21.92a
6 0.800 8 24.66 +3.02abc 12.70 +1.76b 17.33 £3.51a 105. 66 +24. 66a

D) RAZ #EE A —AMRANEFEE, FE2FREE(P>0.05,n=3,Duncan’s ).
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3 tig

3.1 AR EAA F4E S0 BX B X HE § 6 A 4K A0 18] 444 F)
AR

5B AP E IR AL EAA 5 AR,
A H R Z FERN B LA EAA 8 2R A R
Hoh g B 2 MRGITEE LR CHREHR
R Ak g BRI 118 2GR - A8 O IR BE XS 40 2 1Y A
FAVRDRHF] A AR 52 . 754X fo8) i A 4 4
PEARDRE b oRb ST TS I A 2 R B R R K S i A
KA P A S R 0 . ) g 45 B T
FUTR NG B 2R v] LAAR 78 G AR AR 5% £k 1)
B = BB R, W25 i 4 R Y 5T R A
B FRRCR. X e 45O 7 SRR R R L
G Bl R R TR R PR 7 R A
P e T R A K A RV, fa 2 R
(R K S BT XT EAA YRR K, 4 BILR  fn) k) rp 2R
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