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HE: 2008 4F 5 H AIFAESS T i X B4 05 T R /N P e A s i A, 6 LTIl 3R I 48 R ——44
B (Niviventer confucianus) BEAT B EI A EE LK AH N A0 &, PHAEH AR R ARKAE (K=100W/L?); [FJI % 5 054k
ST, #E RO SR S AEBESAL HUSTRURH SR AR A TR RIAT T 9T, &R ER:
S U At A RV e T R il 5 A s, L2 AR R RIS B 2 R (P=0.015) B /RIS R
FrE5 (P P=0.063; /: P=0.288); MR, BRMNAIAHARERA =R EE CR: &, 51, P=0.042; H: @
M WIS, P=0.013 FIP=0.044) BifE B3 (K. Q, ISV, P=0.000) 4b, HABRIER BEKT (P>0.05).
A BRIES AR AL I KAk R B 3L A G AR BRI O, RIS RA IR BISWBREEM, SUIEAR
A B UG E R AR K AP E W B2 e, TS B4 BRI IS 22 5 & SRR FTR (AL AR
A B I B T W A S5t (Pearson-test, @, r=—0.226, P=0.437; &, r=—0.019, P=0.949), Sju54L%}
HABEBCEA =L AN TR S 05 2 )4k SR ARG 22 A 235 (P=0.000), FLARRG &I -5 S5 mm A 2 &
FEAHSC (Pearson test, r=0.561, P=0.037), USRI, Xbak R ARG 2 A=A . Bz, TR
WAk BRI = e A, BT MRS ARSI EAN, S RIGIITIIARR . A BRI ) R R R G R,
ATt S R T ek BRXSS S5 05 AR 05 P 32
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Preliminary Study on Relative Fatness of Niviventer confucianus
on Islands of Qiandao Lake Region

SUN Bo, BAO Yi-xin', ZHANG Long-long, ZHAO Qing-yang, HU Zhi-yuan

(Institute of Ecology, Zhejiang Normal University, Jinhua 321004, China)

Abstract: Relative fatness is an important general indicator of physiological body condition in small mammals and
reflects their adaptive ability to the environment. In May 2008, we surveyed part islands in Qiandao Lake about the
number of populations of small mammals through the night trapping method, anatomizing and measuring the dominant
species Niviventer confucianus captured during the search, calculating the index of relative fatness K, (K=100W/L?),
where L indicated the body length, and W was the carcass body weight; Meanwhile we investigates the relationship
between the relative fatness and the changing characteristics in sex, age, habitat types and other factors under islanding
conditions. Results indicated that islanding affected the N. confucianus fatness between the sexes and the extent of their
differences ranged from significant level (large islands, P=0.015) to no significance (small and medium islands, P=0.063
and 0.288); among age groups, only a few adjacent age groups had significant difference (large: &', 1and II, P=0.042;
media: Qand & all I and I1I, P=0.013 and 0.044) or very significantly (large: @, Il and IV, P=0.000), the others failed to
meet the significant level (P>0.05). The changes of N. confucianus fatness among age groups were mostly related to the
changes of its own physiological characteristics; Isolated island resulted in significant difference in different types of
dominant species and abundance, thus affecting the difference of fatness; There was significant difference (P=0.000)
between different sizes islands and had significant positive correlation between them (Pearson test, r=0.561, P=0.037). In
a word, in addition to sex and age, the islands area, habitat and population pressure all have a direct or indirect
relationship with the difference of fatness in Qiandao Lake, which also reflects the adaptability of N. confucianus to
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islanding environment.
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JIE 9 B2 A2 — P R AL ) ) AL B Bl TR I T
AAEFFEH (Xia & Sun, 1963), 1] LU R4 5 14
HPRDL, AR AN A= rh & N A (Badiani
et al, 1997; Guinet et al, 1998; Stirling et al, 1999;
Murray, 2002; Lloret & Planes, 2003 ). fiff 57 it 3l
B, REfE AP DRI R SO0 BREE RS Y, T 23
PRl A BA EEE Y. Xia & Sun (1963) 1 KkH
T A0 S A TR0 R A 6 B i A 5 | 2 W 5 3 4
AR E I U, B S AR 2 2 O R B
(Apodemus speciosus) (Xia & Sun, 1964). /NK R
(Mus musculus) (Yan, 1983). 5§ (Cricetulus
migratorius) (Zhong & Yan, 1984). ik 1% /R # il
(Spermophilus dauricus) (Liu etal, 1990). K&
(Cricetulus triton) (Li & Wang, 1992). 24
(Cricetulus barabensis) (Zhou et al, 1992)., M1
f. (Apodemus agrarius) (Yang, 1995) A4t i
(Niviventer confucianus) (Gao & Bao, 1995) %5 §i
RPN FE AT T HE9T
A8 i BEA A 2 A SR AR 2 2R AU ATE 9 1 I AT
(Theobald et al, 1997; Laurance et al, 2002), =3
v Bl &l S A AR AT R FPRES) AR
TEH TR RS AAHTT (Debinski & Holt, 2000,
Zschokke et al, 2001; Fahrig, 2003). & U565 2545 /&
A5 BRI —Fl (Lu et al, 2005), H Ry7EL 5 T
(R AIE 90 2 2L 2 B 05 B8 B 0 2B W) 2 R R I Y )
(Diamond, 2001; Terborgh et al, 2001; Wu et al,
2003). Gaoetal (1995) JFEAHLE (FE) 5
Gredbin (B A RN RE 2 50, s T
Ky 55 N Bt 2 TR0 AL BRUIE T BEAE M . AFe . =15 457
T ) 22 5, AELAR D S S W o e DR 0 IS8 2 11 ARy
fiEo WA, {ERUGREEPIRGLT, Byl R IR S5 A 2
DRI A 0] B (R JE 06 2 = A e i 2 A bk, AR Sk
HT B I903X — ML AR P By UG A AR 85, 6 LA 3 il Fp—
— b SREAT BT FERIE T, DAERASH I 05 R R B 4 B
) 85 5 2 5 i S LA AL B

1 ARMEXERETZE

1.1 R XER
T S, THVL A 2 BN, T
118°34'~119°15'E, 29°22'~29°50'N [d], Z 7K 60

km, FALTE 50 km, 1EH KA 108 m iR,
P4 573 km>KIHF 409 km’ 3%, 178 12 m*& K
a2 1959 AP ELE B VLK L SINES K
BN T T B3 b2 PR O E 2 Bl B K
P13k G AR SE APk L, I 2 500
m* L85 1 078 N34 . T il ab 7 #h 3
KA IS, AR BEIE, DU, G4°F
B 17 °C, ~FRRKE 1 430 mm, FAD R
BE 76% . T 53 DX IR e 28 280 J8 S0 BT SR AR, 3
R ISR A DL AR IR AE E 2 s (Pinus massoniana)
MAFE. TRZEEREAZAIEX, 2P EH
AR R AR A T

1.2 HRFAE

FAETerborgh et al (2001) WIS 745 At
FUR I SEBRAFBL, 6T S ) B U5 A HE AR (S)
K93k 3 BPRAL KRGS (S>30 hm®), AL
U (2 hm’<S<30 hm®). /NS5 (0.01 hm’<S<
2hm®), [FAISHHLA T HH 110 000 HuE,
DA U7 22 B A A e EORE Sy 0 o 38 AR A B 25 114
KA 5 A PR BG4 ANRUVNRLE IS 5 AMER
WFFEREh, BIFSTRE L FLAARAE WL 1,

2008 4F- 5 HAE BRI By v, SR e ik
SEMRIE) TR/ SRR R A, IR
AT G S, ISR S AR BER, Me
al WA, K. BRKEHEE, JF HARRIEE
HEHLIRDL

DAY (Bao & Zhuge, 1984) 704t B 4F
W, FAERAMRITRRR R RE<35.0 g AHE
40 C1); 35.0 g<iAE<50.0 g MW RIELL C(11);
50.0 g<fAHE<80.0 g WEAFAL (1ID; #AHE>80.0 g
HZEH (V).

LAK=100 W/L #5504k BRI IR (Xia & Sun,
1963), XHKHAEME (g/em®), WHIAE (g), L
AR Cem)o — B EEK, FoR RIS 14
ARBUEELS o

K A6 3 BT P S0 AH AR 0 A A 1 2 s
PR 72 (one-way ANOVA) K36 43 b A= 5% )
DL SAS [R] TR B 05 P B B 22 55 B Pearson #H2G
56 23 A 4% By U5 41 PP EEAR R SR (i) S5E
WEI KRR
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FIT b K () B b BE e 22 S P o A 3 E S it Bk
ff SPSS11.5 thikfT, P<0.05 MEBEZER, P<0.01
B FE SR, P>0.05 W ESRARE,

2 & R

R 5 05 (0 TR AR /N s e e, RS R
BBk 900 H, I B & 600 H, N E 300
Ho 14 DNHFER NG, R R 8400 H, Higkth i
A 648 I, PR 363 J1 (BARMAD), e
285 H (£ 2).

R 1 B BUSHFHE

Tab.1 Characteristics on each island

FEHLAL . Sample HiFEAAKR Geographic coordinate

BUS TR Area (hm®) U552 Class

FERERAL Cover type

FE 1 Jieshou N:29°30'32.6” E:118°52'49.8” 1289 L Cbmf
KW )i Dafanlong N:29°31'04.9” E:118°55'10.4" 109.03 L Cbmf
il Gaoxiange N:29°31'37.3” E:118°56'04.6" 55.08 L Ccf

147 % Wushi N:29°29'30.7” E: 118°53'56.9” 46.37 L Cf. Cbmf
%115 Dongmen N:29°32'05.8” E: 118°55'47.9” 32.29 L Cf. Cbmf
253504 11 Chawuling 11 N:29°3121.9” E:118°55'37.1" 12.02 M Cf. Bf
Yy bk Zhulinwu N:29°29'31.4" E:118°52'34.5” 9.12 M cf

w1 % Zhongdao N:29°30'07.7” E:118°53'19.2” 29 M Bf

YT B4 1 Dengta [ N:29°29'47.2" E:118°54'28.2" 2.83 M cf

§J B & 11 Dengta 1T N:29°29'52.2” E:118°54'17.3" 1.54 S cf
253504 1 Chawuling 1 N:29°3126.3” E:118°55'40.9" 1.08 S Cf. Bf
43k Lanwangtou N:29°29'31.4” E:118°52'34.5" 1.01 S Cf

1 #2315 Zhusiwu N:29°29'23.5” E:118°54'12.8” 0.97 S 0

FidF Qiaowuping N:29°29'18.7” E:118°52'34.2" 0.86 S Cf. Bf

L: KAEY (large island); M: F#[ (moderate island); S: /MU (small island); Cbmf: %1 FE7EASH (coniferous-broadleaved mixed
forest); Cf: %Ak C(coniferous forest); Bf: 7#k (bamboo forest); O: ##[@ (orangery).

xR 2 14 BISAH RBIREDRL
Tab.2 The capture profiles of Niviventer confucianus on 14 islands

EIH GO HEREAZ GO

Number of mousetrap Number of Niviventer confucianus

HHERE (%)

105 Tsland
Capture rate

1 & Jieshou 900
KB ¥ Dafanlong 900
il Gaoxiange 900
147 1% Wushi 900
ZR1"1!% Dongmen 900
Z54304 11 Chawuling 11 600
Yr#kd Zhulinwu 600
1 % Zhongdao 600
YT 15 5% 1 Dengta 600
T4 5 11 Dengta 11 300
Z5330% T Chawuling 1 300
$:/3% Lanwangtou 300
Ty 223 Zhusiwu 300
Hrd4BF Qiaowuping 300

67 7.44
109 12.11
33 3.67
101 11.22
61 6.78
57 9.50
30 5.00
93 15.50
18 3.00
11 3.67
17 5.67
10 3.33
25 8.33
16 5.33

2.1 PE#HESMHHBXR

XA RIS R FE AT S0t (GR 3D, 458
e ERE R R] PR JIES5 R AR Bl e B0, o S Il
P E R TR, PR PE N 2= e 52 (P=0.010).
22 PE#HESFRIIXR

43 I LA M I R AR S AL IR IS FE 2 2 5 (6
4), gL, BRMER LD (D 52441 (V)
ZESF AN (P=0.001), HAFRAIN Z TN

B (P>0.05) o 33X 3 W JIELH 747 68 4 1a) 1) A8 A A
.
23 EHESHRMXER
B 1Al Bl B ASERILE LT 4 ik
M BRREVRASHR. EFRRL REIE L PTAR. XHEIRT
X 4 PSRBT I AMA AT LR EE 0 (R 5D
B IE G B AE 4 B AR B b 2 e bR
(F3,64476.326, P<0.01), JEIH S 1I3H LAPT MR i
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e, SLUCONEE TR ASARFIAS [, B ARG XA (F359=2.372, P>0.05) (n=363), Tk % 7k
FIVEAR UL, R AEBE b AR Z R AR E B3 (Feas=5.296, P<0.01) (n=285),
#z 3 HREHEENENES
Tab.3 Sexual difference of the relative fatness of Niviventer confucianus
FE Sex FEAREL 0 PR ER hREZE R
! Number of sample ~ Range X +SE SD t-test
HEPE Female ( ) 363 1.53~5.05 2.78+0.37 0.52 t=2.598
ek Male (3) 285 1.35~4.58 2.67+0.36 0.46 P=0.010"
UESNEF, P<0.01. 7 indicates highly significant differences, P<0.01.
# 4 HEAEFHERFEERNT
Tab. 4 Variation on the relative fatness of Niviventer confucianus in different age groups
M Female (Q) 4 Male (3)
R FAH , s FAH . s
o U S A ARt .
Age group Number X +SE I t-text Number X +SE AR t-test
of sample of sample
1 40 (2.93+0.10) 22 2.58+0.75
t=1.554, P=0.122 t=1.730, P=0.088
11 115 (2.72+0.45) 54 2.39+0.11
t=0.747, P=0.456 t=1.847, P=0.066
111 195 (2.77+0.67) 169 2.714+0.46
t=3.261, P=0.001"" t=1.328, P=0.186
v 13 (3.16+0.16) 40 2.81+1.03
TS Z, P<0.01. "indicates highly significant differences, P<0.01.
x5 FRAEEHREBEENTH
Tab.5 Variation on the relative fatness of Niviventer confucianus in different habitats
B R VRAS R . _
bk " )
Coniferous-broadleaved ‘ﬁ‘ T b T RS
. Coniferous forest Orangery Bamboo forest .
PE Sex Mixed Forest Difference
) FEASL PHME FEAEL SEHME FEAS SEHME FEAHL PHEME between
Number LhRifEiR Number LhRiER Number LhRiER Number hrifEiR habitats
of sample X £SE of sample X +SE of sample X +SE of sample X £SE
F =2.372
Q 111 2.8120.70 149 2.70+0.19 12 2.65+0.11 91 (2.87+0.72) (3359=2.37
P=0.070
3 95 2.7240.56 117 2.55+0.14 13 2.81+0.11 60 (2.80+0.77) Faan)=.296
P=0.001
p53 i F3.644=6.32
i 206 2.7740.50 266 2.64+0.42 25 2.73+1.08 151 (2.84+0.53) Go44—6326
Total P=0.000
RS ZE, P<0.01. " highly significant differences, P<0.01.
24 BHEESBISEBREXR MR LA, UGS RUANE, MR R
240 WIS BUSER X 14 ARSI AR, IR,

BRI NESH EEREAT Ge vk 20T (GR 60, R[5 1H]
BRI 22 M B (Fuses=2.923, P<0.01),
HLAE S L A3 5 S 05 IR i 5 25 1EAH G (Pearson
test, r=0.561, P<0.05), M &5 NAT LKA il
JEH S AR = A R, BB A S U5 TR
W, AR AT AR I AR

242 AFERBBIGSEHERENZS AN
ST By v O e S PO RS TR A 2 S (3R 7D

By U AEO Ay, WEREARIR 7300 ok 3.25 F113.01, JLiX
HRILEE (9, 3.18; &, 2.45), /NS U
WA (9, 2.29; &, 1.95); wlACiEHEKE,
R AR 0 Ay P v T, /N B0 Dk I e T
S s T EA T P D) D S R 2 S T b, R BB
KA 2255 B4 (P=0.015), HAbE AR EH
(P>0.05).

243 AN[FEZRF IS HENFERER KM
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Tab. 6 Relation between the relative fatness and the area of island

Ei# 2 {E The value of fatness indexes

" EETIEA — — — One-way ANOVA
K405 Island Area (ha) FEAEL Y H TEMEbRER ARdEZE B
Number of sample Range X +SE SD

1 & Jieshou 1289 67 1.93-4.71 2.97+0.92 0.55

KW J& Dafanlong 109.03 109 1.89—4.14 2.63+0.49 0.38

il Gaoxiange 55.08 33 2.27-3.68 2.9240.94 0.40

15 F & Wushi 46.37 101 1.44-3.92 2.62+0.65 0.48

4115 Dongmen 32.29 61 1.40-4.17 2.63+0.81 0.47

ZRHUE 1T Chawuling T 12.02 57 1.35-4.32 2.77+0.90 0.50

Py #k43 Zhulinwu 9.12 30 2.07-3.90 2.80+1.26 0.51 Fos634=2.923,

1% Zhongdao 29 93 2.04-5.05 2.78+0.72 0.51 P=0.000""

JT ¥4 5 1 Dengta 1 2.83 18 1.67-4.96 2.80+0.18 0.78

JT 845 5 11 Dengta 11 1.54 11 2.42-3.97 2.76+0.14 0.46

2535315 T Chawuling 1 1.08 17 2.10-3.28 2.68+1.15 0.35

#2193k Lanwangtou 1.01 10 2.29-422 2.72+0.19 0.60

Y243 Zhusiwu 0.97 25 2.00-3.89 2.74+1.08 0.40

HrdEf Qiaowuping 0.86 16 1.93-4.05 2.56+0.13 0.52

RSB, P<0.01.

" highly significant differences, P<0.01.

x 7 TREEEBISHREHERENER

Tab.7 Sexual difference of the relative fatness of Niviventer confucianus in different type islands

. FEAK PEIERAER bR k%
S SEPil] i les B va
HU52R7 Type island M7 Sex Number of sample ju[l Range X +SE SD test
. Q 202 1.53-4.71 2.77+0.48 0.51 N
KA Large island t=2.448, P=0.015
1) 169 1.40-3.85 2.65+0.46 0.44
Q 114 2.04-5.05 2.84+0.72 0.56
PR S50 Moderate island t=1.873, P=0.063
3 84 1.35-4.58 2.70+0.71 0.48
) Q 47 1.93-4.22 2.65+0.83 0.42
/NI Small island t=1.070, P=0.288
3 32 2.10—4.05 2.76+1.14 0.47
"RRFES B, P<0.05. " significant differences, £<0.05.
AR, T 18 A, fOR. PR 3 it iR

By oG 8 20 /N AH A8 AF % 4 N BE 22 e 1B
(P<0.05) CKIUEIG: &, 151, P=0.042; H7Y
Big. QRIZE A IS 11, P=0.013 Al P=0.044) &,
W (P<0.01) CREL UG , T 5 1V, P=0.000),
A BT BEEE 1) 22.2%,  HLAXAHARAERA 40 R) 44 oK
EF R FEAKT (P>0.05), AT, B2 1AR1L A
FEA T DAL B 1) N5 A R 2 [R) 1) S 2 22 e
25 BEHESEDISMEBRENER

TR Z 0] DU s P I ADO a . RHSRER P
71N 1) 95 de W 12 R0 ORE 140 A XS 2 i B L A s P AT
Pearson FH I 56 ( Ay 8% 5 MEAE LI AT A 25 S e 1)
SO, 0T ERE B2 AT 0D I 4 R R (GR 9):
5 Ky W5 H AR 2 5 ORI S A DG R Ak r=-0.226
(P=0.437), 5 H#E AKX REHN r=0.019
(P=0.949), ifi $k % 5 HE 3 & ¥ 6 8 35 M1 OGP
(P>0.05).

S B USRI AR . TR B 40 R S50 iy 5 A=
YR is HA 50w, AT S 05 AR R Ak A
H K484 (Robinson et al, 1992; Wiggins & Moller,
1997). A5 BrAb AMH 2 B3 T Sah iy i 5
B A, W 2 AN B (Wadsworth &
Swetnam, 1988; Metzger, 2000), &2 520 sl HI4)
HEBN2AR T 8 A2 V% 41 i (Holt et al, 1995; Harrison,
1999): JF H R BUG ARG RN, 5 EY)
FEEAY AL, RS, WS, 25
prdte, BEMZ W BEH P A ALK (Murcia, 1995;
Gehlhausen et al, 2000); [Af, A8 Bkt 5585
TR AT R AR 7 A R R R O, R
W BIARFIAT AR5 (Saunders et al, 1991; Davies
& Margules, 1998).
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Tab. 8 Age difference of the relative fatness of Niviventer confucianus in different type islands

M Female (Q) 1 Male (3)
Byl AERS A FEAZL s FEAZL s
Wm;;d Ag;wm Ny TR ths Nompey PR tHa
umoer umber
X +SE t-text X +SE t-test
of sample of sample
1 19 2.90+0.14 13 2.63+1.04 .
t=1.811, P=0.074 t=2.099, P=0.042
11 64 2.67+0.77 32 2.30+0.16
KA FIG L t=1.251, P=0.213 t=0.473, P=0.637
11 113 2.76+0.61 104 2.67+0.52
t=3.803, P=0.000** t=1.282, P=0.202
v 6 3.53£0.26 20 2.80+0.11
1 17 2.95+0.16 2.52+0.13
t=0.131, P=0.896 t=0.224, P=0.825
11 40 2.69+0.87 16 2.48+0.10
RIS M t=2.525, P=0.013* t=2.056, P=0.044"
11 52 2.86+0.11 47 2.77+1.00
t=0.795, P=0.430 t=0.237, P=0.814
v 5 2.98+1.35 12 2.81+0.14
1 4 2.93+0.44 — —
t=1.287, P=0.221
11 11 2.55+1.27 6 2.59+1.22
NG S t=0.611, P=0.545 t=0.785, P=0.441
11 30 2.63£0.96 18 2.77+0.12
t=0.572, P=0.572 t=0.403, P=0.691
v 2 2.80+0.26 8 2.86+0.19

"£5 W%, P<0.05. significant differences, P<0.05.

x99 HREHESHIREZEXA

Tab. 9 Relation between the relative fatness and the capture rate of Niviventer confucianus

AEFEEME The value of relative fatness indexes

#EH Sample 3K % (C) Capture rate (%) ° 3
RE & Jieshou 7.44 3.080.12 2.87+0.96
KB Dafanlong 12.11 2.64+0.67 2.62+0.72
Al Gaoxiange 3.67 3.01+1.04 2.72+0.12
57 & Wushi 11.22 2.67+0.91 2.55+0.90
7175 Dongmen 6.78 2.72£1.09 2.55+1.17
ZXHZU4 1T Chawuling 11 9.50 2.84+1.22 2.68+1.32
Yr#k38% Zhulinwu 5.00 2.90+0.14 2.66+0.11
1% (hongdao 15.50 2.80+0.97 2.73+1.03
JT3 5 1 Dengta 1 3.00 3.07£0.39 2.66+0.20
JT3 5 11 Dengta I1 3.67 2.69+1.27 2.89+0.37
FR4314 1 Chawuling I 5.67 2.75+1.22 2.52+0.19
M3k Lanwangtou 3.33 2.84+0.26 2.45+0.85
V742385 Zhusiwu 8.33 2.65+0.11 2.81+0.11
B8 3E Qiaowuping 5.33 2.33+0.110 2.87+0.21
Pearson ACHH: cHQ r=—0.226, n=14, P=0.437 r=—0.019, n=14, P=0.949
Pearson test Cc g

3.1 BU5kHREBIAREE 4R FiEFR G

T B R0G, Mk E, R R Y
AP = i ER L e (PSS St /AT E VI
S, KRR AR5 R 2R BRI 22 . bl
FRL - BRI A2 L TE 5 (Gao & Bao, 1996).
RAEAN R S 2R (1 By e, V9 P T P JIES i 5 11 A% A
BATE . KL B B, IE R AR A HE R T
MR T/ANE S0, A SOC TR R PR )

(R 5 2 2 R KR G 2 % = R
(P<0.05) Zf/hRLEISHE R % 27 (P>0.05)
ko WK, B BALAE— @ R T B
WA 5, VB ] P R85 5 22 = 26 T S, B B
RRRFE G m CRIGTIRUW N, A3 H
A 7 21 BRI RS E R I, (R — 2R 0
S I BRO6S TRE LSRR 22 00 A8 /0N, LG 9 P [ 11
P S B AN
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RN, 0T A b [X ek B 4 L 1) 1 A i 2 3
1T R By USRI g vk Ja B, WA OL R, AR
W S A A AR AR B, B R A 4 T A
A, B RAEA TS, FEFER IS KImg K, H
BNl AH B R 4 1) tH IR 2% (P<0.05) Al 3%
(P>0.01) ZEFAbh, HREWR A IR AIL 2 2 2% K
SV (P>0.05) . X ULH T 054k 11 IR 38 A6 4 BRI AR
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