&M  Guihaia Sept. 2017, 37(9) :1088-1095 http ://www.guihaia—journal.com

DOI:; 10.11931/ guihaia.gxzw201610015

Sl3zagst: LB, B, X1, & ST ARZA USRI MERERES SIS [1]. ) Tk, 2017, 37(9) :1088-1095
WANG QY, TANG JN, LIU ZG, et al. Explant selecting and anti-browning of Magnolia sinostellata in tissue culture [ J]. Guihaia, 2017, 37(9) :
1088-1095

25K A G R IMEKE IR S B
THE, EHE, AEE, K4, BT

(1. WMo KU REIAR 5 AN 250, WYL 22 3113005 2. WITLARME Mol 5 2E W AR 2B, WL 42 311300 )

i E. 2RSSR T KL (Magnolia sinostellata) N EE, MHMERZEA () 1E £ T R ] AL By vk A
FEFEAAEABURE (b R R B 55y T EA TR B 5, DA O 8 1R S TR 22 AL U SR M B 8 . S5 SRR .
FIH 0.1% FA4E7K (HeCl, ) 2 IEALFE 14 F1 8 min 43512 50T A 22 Jy Ry 28 25 Br AR A e HE T 3 0 I 5 5 77
A2 R K ZE BB AL RAERG 3% 7 d W, 435028 60.00% F1 56.67% , 14 d I i 25 T4y, 1 HS 3 0 76 15 455 5%
14 d B EAR(45% ) s FIF 1 g - LR CHGMEMELEER (PVP) R A #5077 R 22 AME IR 6 h 7] 535 FEA%
(P<0.05) HABACRREE L3RS MR HF 2F 2K BORURR 1948 1k 232 53 5 22 45.00% ,28.33% F1 63.33% . AN[F YT
AR ST PR SME AR A AR (HET XA R AME R HBCR AN, 5T AR 2 M R B DTaB LR b 0.02 g -

L SERAR (AgNO, ) , AT HAR LR FRIE 2 16.67% , UG RN 11.67% ;417 2 25 BERRFR A S L bk bRk 2 ¢ -

L'FFIEIR (CA) , #1k 353 I 28 30.00% F1 5.00% , LI MK 50.00% F1 76.67% . £5 b Firik | ol 2 25 B Al
HRFRHTAE AL AL 2 4 A R AR EL RS R385 , ot TR 22 L UG R e A MR
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Explant selecting and anti-browning of Magnolia
sinostellata in tissue culture

WANG Qian-Ying', TANG Jia-Ni’, LIU Zhi-Gao', ZHANG Ming-Ru', SHEN Ya-Mei'"

(1. College of Landscape Architecture, Zhejiang A & F University, Lin’ an 311300, Zhejiang, China; 2. College of
Foresiry and Life Sciences, Zhejiang A & F University, Lin’ an 311300, Zhejiang, China )

Abstract; Magnolia sinostellata is one of the endangered plants in Magnoliaceae, and is also facing the challenge of tis-
sue culture for browning. Therefore, the leaf, stem with bud and root of M. sinostellata as explants were treated in differ-
ent disinfection time (8, 10, 12, 14 min), light and dark condition, pretreated by PVP and Ve, and the basic media
was MS( Murashige and Skoog )+0.5 mg - L' 6-BA+0.3 mg - L' IAA, pH5.8) in this study. And then, three explants
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were treated by the basic media with 0.5, 1, 2 g - L' anti-browning substance (Ve, PVP, CA, AgNO,, Na,S,0,) for
getting the optimal tissue culture methods. All culture processes were put in 25 °C condition. The results showed that 14
min was the best sterilization time for the leaves and stems with bud, and 8 min was the optimal sterilization time for the
roots under 0.1% HgCl, disinfection. The browning rates of leaves and stems were the lowest at 7 d during the early stage
under dark culture condition, which was 60.00% and 56.67% respectively, and the browning rate of root was 45.00% at
14 d. Soaking explants in 1 g - L' PVP for 6 h as pretreatment can significantly reduce the browning rate( P<0.05) , the
browning rate of leaves, stems with buds and roots were reduced to 45% , 28.33% and 63.33% respectively. Anti-brown-
ing agents and concentrations can effectively reduce the degree of browning of the explants in M. sinostellata. The best
anti-browning substance for leaves was 0.02 g + L' AgNO, and its browning rate reduced to 16.67%, the survival rate
was 11.67%; 2 g - L' CA was the optimal anti-browning substance for stems with buds and root, the browning rate were
30% and 50% ,the survival rate was 50.00% and 76.67%. In conclusion, we found that the stem segment with bud and
root were the best explants for tissue culture of M. sinostellata. This research had obtained the best scheme for preventing
the browning of explants in M. sinostellata, which is helpful for the rapid propagation technique of M. sinostellata, and to
provide reference for the study of other species of Magnoliaceae.

Key words: Magnolia sinostellata, disinfection time, dark culture, anti-browning substance, tissue culture, anti-

browning, survival rate

A 22B} (Magnoliaceae ) #H%) R iy =& ) AR AR K W)
e, PRH B e n WL B (BT A5 3 )32 G
B2 % 2 I 4 92 3R BAHRE 11 55 AR R
559 58 [F) R0 T TR I K 465, ) 21 2% SR B R 2 (R AF
FE ) BT 5 %) — i A 80T B, o2 T SR AR ) i 1A
MR EE AT, B XA 2 FHE Y R85
SR A B G Z R (F AR AE, 2012; M9 55,
2014) BifEALH] (=5, 2012 BRELIESE,2011)
A B 43 2525 (7 KRR, 2015 X1 5 HE Rl A% JB 2L,
2001) )7 T, AHE T HABB AR Y, B 58 35
AR AR R, K228 (Magnolia ) F I /D FF Jig
FERIA 2= 05T, A B T K 22 & A ) 1) 2 K )
RESOIE , W H BB TR A W 5% AL TR B0 00E ( Jing et
al,2014) , NI SE M K 2= J@ A ) O A58 F A b T
Yo PRI N7 R 22 B ) 58 2% 1 9 Bk &R, A Y
AT DA PR TC PR 0 114 [0 L, B 4 b P 4P R 22 Ao
JBE IR 3] Ry R 2= B HAE Py R D) e 56k 55 A DG B
FEBLE TORTER

H a7, AR =Mk ( Liriodendron chinense) (SRIGKA
45,2008 ) | b 3 KE MK (L. wlipifera) (B 4E,
2009) ZLAE 1L & % ( Magnolia delavayi) (%55,
2014) S DHUUA AR 22 BHE Y HA SME R A 1A R
HAMERTCE B R R, R ZFHEYA & 5 A
Z WY, 1 A B b b IR E

I8 AL B4 2 R 2 BHE W 20 25 7 58 5 IS
BB AL TR . WAk L5 WA B EEAE 45 1k
FAERGIE 1, R A Y 22 B S AL (PPO) Al
SMEA ST IS RIS (28 BT 2R SR R U
RAAF N 7 A B R W, B0 A R TR AME
LT R G W B L8 1, Ak 2 B A ) S
WOIENS , 3 W R 254k & W) & A A SO IR TE 1
MR G, TE M A IR B 9 VE T, 5 5 32 6 kb
ME AR ERE, S BB R 9009 430 ,
AL, FETSZ WA 1 A G (B BN A 3 ,2016) .
AR IE R 2 15 th A FLER BT (AR B AE ) BT g iR 1Y
Y AR P A T s A S AL R R, oA &5
B TR A AMELR I Al 5 HR 8 | 3 BB
L KNERFYI R, HI kG E sMER S
BEFRARAN T2 i A Al 1) FEAS J A, TR 2H L85 5
rh S AR A T T, 32 Ty 2O 8 9 i A
A KA A 0 T A B, 5 57 b i A4 6 5
i B RE IR A . EAR =R A S8 h K
JAR BT IO — o 1Y R (BRFSE, 2009 ) , (HAR 2%
FHEY Z h W fa P il AR B AFTE S 928K, HB=A
S SLAR )L (A5 — LU IS Y A IR B0 52 B BHLAG
PRI 25 B 5 28 1O B 90 38R P e 22 IR MBI (RS R
ALF, 2000; BRI g, 2003) , X H E 22
(Magnolia denudata) ( JEITWHHE5E,2008) K& A%
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(M. sieboldii) ( X% 2012) BIBFSE R0, i 24 Ay
M5 45 7% B AR T A SRR AR A MEAR 1 8 1 %, TR O 0
MERE GERR (PVP) HTIRIER (Ve ) SEPUHE T Tl b 2
AR TN A ZE K5 35 3 v R R AT S5 R AR A 1A A
%,

HTARZE (M. sinostellata) 7&K 2B A 2 8 B
i, VR A BB 9 ~ 18 IS A3 A T IL
FAACHLX B T AR B WS A, A 2 8 AR
HfEAE ™ S A AL IR 4, BELAS 1 2 S0 M Y 3 Ak
PR P 45 SRR AR, SOAS T 50 2 6 iy 28 25
BOFAR A AME A, 38 528 H 3 N [R) 1 75 5 8] | 2 1A
ToUAL B 7 2 | B RS 5% 10 P05 4% 1 e 4 Ak 75 2 A
o P 4 e MR o TR 22 L 2B SR R AR AN AR
e AR 7 0[] K2 B 1k AR R 4 0 1 e AR T 58, LA A
HCT AR 2 BT B R B Bl IF SR 22 B
HA A s iR s%

1 #8577

1.1 ka4

111 ShAEAR G SR B A AR RO T R 24 A K i
e, T0 U I Y A AR o 2R 2R BOFIAR S, 2016
A6 1 H R H W VLA MR 24 1 [ N Rl 1) 5t 7
N

1.1.2 358 AR FRIL N MS+0.5 mg - L'6-BA+
0.3 mg + L'TAA,MS ¥ 575/ N 8 ¢ - LA B3R, pH
5.8,

1.2 &IBFH %

H R BT B 35 TR 22 O 2 2R B MR A S
VRIS RETE VL, Je bR R R A R 2 W 4 T K o
Ve 2 h, AE B TAEG L 75% T K X H 3R
M 30 s, LKWk 3~4 R, ZJ5, H0.1%1
HeCL RN RE , TR /K 0Pk 3 ~4 K, LR 40 T,
B 2R B MR BT K 1~ 1.5 em, I & BY
A1 em X 1 em, A3 AR FARR (U35 R 5L |, BE5R
TRRER (25 + 2)°C  JERERTE A 12 h - 7 B REGR A
42 000~2 500 Ix, SZ40 A0 3R F SR 28 905
AN FREERD 5 O, RO 4 DAMER, 3 REE
30 d JE G5 YR K g %

1.2.1 A af ) 638 B B 4 AT b3, b B A [E]
5390 8,10 12 1 14 min, FHHEEE I = Fst TR

MBS T HA R R I IR G5 YR Sl
TH%,
1.2.2 A5k E KT 1.2.1 WIS R K
3 e IV AR e HL e A 9 B IS (R B i, R T3 AR
B EE b Z T =R SR A T SR AR AMER, &
TR B s FIF iR, = MIs R &,
(D3RS T 25 CHEEESR 14 d, 5 AO6EE SR, LR
BFEIA 12 h - d75(2) MG F 25 CRERG R 7 d, 5%
AJEHEFR IR E Y 12 h - d7 5 (3) 305 B$E 25
CHCHEFE DEIRIFE N 12 h - 4, I LI AR A X
B4 (CK),
1.2.3 B A FAL R B TR L SME R e 22 R
HIBITE 1 g - L' ROIGMEEBERT (PVP) AT 1 ¢ -
L L-HUIR AR (Ve ) HRIE 6 h, Z S54RI 5 MS+0.5
mg - L' 6-BA+0.3 mg * L' IAA FARFER I8
THE AR SRS 2
1.2.4 FABKAN BT (FINIERA)  ERAR
FRIE A B A R H & A R B S B P ss £ 51 .
0.5.1.2 g+ L"WEMER(AC);0.5.1.2 ¢ - L'HrdRIf
FR(Ve);0.5.1.2 ¢ « L' RIS BERR (PVP) 5
0.5.1.2 g - L"FF#f2 (CA);0.01,0.02,0.03 ¢ - L
MR ( AgNO,);0.1.0.2.0.5 g - L HACH R 4H
(Na,S,0;) o ¥ =FIMEARIZEFILE A T #4050 1)
S R L S WA R L e ISR
1.3 H\SEIT S48

TESS 30 RETTHA A HRT 37 075 Y % 4B 1b %K
15 e = 15 YL (1 SR B 42 i 1) ST 550 100%
IR = LS ME AR HeFh 1 SME R £ X 100% , R
JH Excel 2007 5 SPSS 20.0 % {4 %t %% ¥8 #1758 3+
I3HT,

2 HEXRG2M

2.1 AEH E T E X = FhMEE R E R0

X ST AR LT T 225 BORITAR S 4 1 2 Ak
SRR (R 1), B T EE AT T A I | 5 77 R == 0l
I Rt 2 2R BE 0I5 YooK B 5 PR AR (P <0.05) , 7 14
min B 3K B 5 £E, Hoig g 0y G R & 78.33% il
25.00% ; 11 AR 08 14 175 G 2 D) Bl 25 70 25 A 38 ] ) B
KRR (R 8 min I, 1 35208 &
W YR 0, M [RIFEALFE 14 min J5, ARBTG5 YR
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F1 AEESHE=ZMIMEKRTLEENLLE
Table 1

Comparison of contamination rate of three

explants at different disinfection time

R2 ARBFET=FMIMEKEL BRI
Table 2  Effects of different culture conditions on

browning of three explants

15443 Contamination rate (%)

A
Disinfection R
time mm, S'l_‘ﬁ'ﬂ‘éﬁl *ﬁﬁﬂ
(min) tem segment
Young leaf with bud Root
8 100.00Aa 66.67Ba 0.00Cd
10 91.67Ab 51.67Bb 36.67Cc
12 88.33Ac 40.00Cc 51.67Bb
14 78.33Ad 25.00Cd 56.67Ba

T KEFREFIR ] — T3 I E] A A [R] SR 2 1) 22 e . 3
PE(P<0.05) , /NG TR [R) Rl AMEL VRS [] 11 25 6] 1) =2 i 0 22
5t (P<0.05)

Note: Capital letters indicate significant differences among
different explants in the same disinfection time ( P<0.05) , the lower
case letters indicate the significant difference between the different

disinfection time of the same explant (P<0.05).

FME NN E] 56.67%, 2 W% KM, IHHEALHE 14 min
(RO BE SR BI5 3 RIS IFAA HH 35 Y A ) Ak BR RS ]
[T 2E2E B0 5 RIS e 55358 15 d J5, 154k
B, IALEE 10 min MORRTESS S R BLIE Y, 5557
F15 d FEABIIEYL, 30 d J5 4 aE R s (K
L:A) o i 28 22 B G AR A 2 1) 22 57 18 3% (P<
0.05) , SR TMALFRASF ] 2 [] 22 558 i 3 (P>0.05)
2.2 AEIEFE X = FhoMEEB LB

I 2 AT, K S A T DA G A5 v i
TE I ) AT DAREAIG 55 7R 22 AMEAR I AL AR (H
ARSI R B 855 5% B 1) S5 48 R 1 O RR ], 7
REREFE 0 d A1 7 d B, 0 Ry 2R 2R BE Ak %645
80% ; M AEFFLERE 3R 7 d Ja , Mo B 25 25 BE i 48
bR B E AR (P<0.05), 70 J % & 60.00% F
56.67% . {H 5 F-AE A I 15 55 5[], 03 P R IR X
PR IMER B4 1L 3, B (it b g &, & 2
SRR RS IR 14 d 5, O S SRR BER B 1k
AT F] 73.33% F1 66.67% , 535 5 T3 B 4H
(P<0.05) . FHILATHD, XF T3 P Rl A 1A | 5 55 97
A ) AR f g | A3 RS BE FRA )R 7 d, 172
AMER R 5t T AR L MR, 48 1k 2 B 2 15 5% 7R [A]
R SEE T 25 AR (P<0.05)  TEIE % 14 d I,
WAL RIN 66.67%HAKE] 45% , H=FER&M0T,

#1L# Browning rate (%)

H%lﬂf%"ft
I R .
Treatment fgrt W AR
Young leaf  Stem segment with bud Root
14 d 73.33Ab 66.67Bb 45.00Cc
7d 60.00Ac 56.67Bc 55.00Cb
CK 80.00Aa 80.00Aa 66.67Ba

TE: KB T RFRRFE 7 A0 T AR FISME R Z 6 22 57 .3
PE(P<0.05) , /NG 7 F 7R [F] Ff SME AN [] 35 35 2 08 19 22 5
B F M (P<0.05)

Note: Capital letters indicate significant differences between differ-
ent explants under the same culture condition ( P<0.05), the lower
case letters indicate the significant difference of the same explants
under different culture conditions ( P<0.05).

HRF A fb 30 B S 251K T o By 28 2K Boas b (P<
0.05), 30 d JG Gt iG H wos (K 1.B) , B35 57
Jo O SRR B S AR R A R 22 S B (P
<0.05) , T[] — A A A2 AS [ i 55 5% Ak BER [] T
R 2EF AR E(P>0.05)
2.3 AEHBLFIFALIER = FIMEEBL A
Bt T ARZAMERH 1 g - L'Ve I 1 g - L'PVP
S3HINRHL 6 h, 25 WR R TR L A 2E2E B AR
TRAAE AL RIE TR LA FE A X IE CK(P<0.05) (%
3), 1g- L'PVP FlAb B 5 A4 SME ARG 1L 3R i
U, SARGHAEIE(CK) FF7E B35 22 57 (P<0.05) , ifF
HEB AL 1 g - L'PVP HiAbES 48/ 80.00%
K& 28.33% , i K T T (45.00% ) KARFSH 1k R
(63.33%) (P<0.05), MIERGHEFR SR (E 1.
C) , W 5 2R 25 B SRR 2z W) 25 57 . 3 (P<0.05)
AbPRA (] 2 6] 22 5 AN 1 35 (P>0.05) .
2.4 REREFBUFI BN = FIMEEB L Hm
T 4 T LUF 7R85 57 5 i AR [R) e B 7
P W BRI fil B AIK (P<0.05) St TP AR 2%
BB AR , (EX T R[] A A AR, o6 A0 A b
PIA RS AL TN ] 5777 AR 22 A Ry S A4
f5,0.02 g - L' AgNO, A E BB 107, #8 4b R BT
% 16.67% , 0 E L T HALHTHE LT (P<0.05) ;11 2
g+ L'CA S 507 K 2270 2F 25 B AR 1) e L P
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Table 3 Effects of pretreatment different anti-browning

agents on the browning of three explants

#1L % Browning rate (%)

PR s e s EPL
Treatment - AR B JinEs
Young leaf Stem segment Root
& e with bud
CK 80.00Aa 80.00Aa 70.00Ba
lg- L' Ve 58.33Bb 46.67Ch 66.67Ab
1g-L"'PVP 45.00Bc 28.33Cc 63.33Ac

IE: REFRFRE TSR S R 2 8] 22 5 B v (P
<0.05) , /N5 IR [ F A A [ 19 4b 2 22 (0] 14 22 5 W 3
T (P<0.05),

Note; Capital letters indicate significant differences between differ-
ent explants in the same pretreatment (P<0.05) , the lower case let-
ters indicate the significant differences between the different pretreat-
ment (P<0.05).

B3], #1535 80.00% i1 70.009% (5 CK X 1)
FEIRZE 30.00%F11 5.00% , 5 HABHTH AR E , HAD
il T A R e i (P<0.05) . BRI KRG8 1T
IR (K 1:D) o o 27 2R B AR 1] 22 5
35 (P<0.05) , AR AbHR R 25 573 5 3 (P<0.05)

3 W5 HE®

ZRRA NP A S 55 25 R R W, HME R 948
b S HMERA 5 108 BRAL K/ DL KR IBUM A &
WY R (BFMESE 2012) , & MRy 4L
RS ER AR A BT Ak R B2 AR v 1) A A AR 4 A R B ey
LI AR A AR T B ATR  [R) s SURA B ] A, 2 5%
M 4 A ) o JR PR (i i I 45, 2016) , — R4 A1
FE PRI LA A6 ZE 1 I IRORY IR 32 (B g
F5,2016) , (A5 T K 22N oAb 5 R, i 2R
Bl , A 58 B B0 B 21 50T R 22 il
W P ZRZRBOR A SO IR ZE B D, A 0 T
fl®h TR, Tk 2t R AR A A A A 28
T5% TTERG WS FEAL T 8 min I, AR RIS Qe Rk 0, 1
B 14 min B, M K2R B 75 YR 0 51k 78.33%
H125.00% , 5 PRI £ 11 Ji PR 5 350 — b A (A 4 5
TR,

B = 00 00 B SR G B R IR ] LR AR S TR 2

&4 AREFBLTIR KB = FIMEMKE LB 72
Table 4  Effects of different concentrations of anti-browning

agents and concentrations on browning of three explants

#34L 3R Browning rate (%)

whetance ", o (PFER

(g L") Young leaf wilﬁ Root
AC 0.5 38.33Bg 46.67Cg 35.00A1
1.0 48.33Ce 53.33Ad 51.67Be
2.0 63.33Aa 58.33Ch 61.67Ba
PVP 0.5 40.00Af 53.33Bd 53.33Bd
1.0 33.33Ch 48.33Af 46.67Bg
2.0 21.67Cl 45.00Ah 38.33Bh

CA 0.5 28.33Bk 36.67Ak 6.67Cp
1.0 30.00Bj 40.00Aj 10.00Co

2.0 21.67Bl 30.00Am 5.00Cq
Ve 0.5 48.33Be 36.67Ck 50.00Af
1.0 40.00Af 35.00BI1 33.33Cj
2.0 31.67Bi 50.00Ae 28.33Ck
AgNO3 0.01 20.00Bm 45.00Ah 15.00Cm
0.02 16.67Bn 43.33A1 11.67Cn
0.03 20.00Bm 45.00Ah 16.67Cl
Na,S,0, 0.1 60.0BOb 60.00Ba 61.67Aa
0.2 53.33Cc 56.67Bc 60.00Abh
0.4 50.00Bd 45.00Ch 55.00Ac

TE: RE SRR [RIFh R i B 1 P48 A0 50 A [R) S s =2 (1] 2%
FENE(P<0.05) /NG FRFRIR R R SME AR A R BT 16570 K
WP Z A i 22 53 W E P<0.05)

Note: Capital letters indicate the significant differences between
different explants of the same concentration of anti-browning agents
(P<0.05), the lower case letters indicate the significant differences
between different anti-browning agents and different concentrations of
the same explants (P<0.05).

HMER AR EE (JE IS, 2008 ; T XK4E,2012;
/NS4, 2016) 3K I 1% A BT 38 24 1Y 2R I Ak 2
REAR T AR P 32 56155 5 1Y) 22 W S8 A0 T 45 1 005
HLAEA VAR S Ak, 7F— s R /b T AME A
KW, A R T 2R oAk, (R, B2 Ak
PR ] A HE K I 25 BE A AL R e T (P<
0.05) , )5 R AT R 2 el TG A M B B 1, it
Fr FNZEBE F B B PERR A, F R NS, A
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B #At Young leaf O FHZF=EFY Stem segment with bud  DO#REE Root
22 4 . O A a
< 30 35 a 1 2
] a H 30 Kl 40
& 25 s 1 2 a 35 | a
— 25 30
s 20 a b
i~ 20 . 25 a "
< 15 4
@ b 15 b 20 b
5 10 b 10 15 1 b
st b| b 10 c
i 9 df 4 5 c 2 ° 51 ¢ 4
c df
0 L. : T 0 4
8 10 12 14 CK 7 14 CK 1g-L"Ve 1 g-L"PVWP
A& Time (min) B8] Time (d) i8] Anti-browning agents
90 D

5 80 2 %
= ¥ AgN03
o 70 1
® g_ a
t_; 50
E 40 1 b b Na-S:0s
A 30 1 b b b
" ba
,ﬁ 201 ba
- c c C c

0 L e

0.50 1.00 2.00 0.50 1.00 2.00 0.50 1.00 2.00 0.50 1.00 2.00 0.01 0.02 0.03 0.10 0.20 0.40
AEIBULFIEZE Concentrations of anti—browning agents (g - L_1)
Bl 1 AFEAGEEET =FOMEREE R A REE N, B, AREEFREME; C. RRGOBLHITHALE,; D. REBLHAIKE,

Fig. 1

Survival rate of three explants under different conditions ~ A. Different disinfection time; B. Different culture conditions

C. Different anti-browning agent pretreatments; D. Different concentrations of anti-browning agents.

IS R G532 B0, I A5 Rk, TR FRAS B Xf
AN, TR 1T Bl 2 B 35 5 B () 1Y) SE 4 AR A 1k
R ETFE(P<0.05) . ARPFFEPEAAIE 7 d B, 1
FIZEBL A LR I I, AR AR AL BE 14 d B 48 1 i
RIGUE T AN

ARG PVP 8% Ve BFFHTHE 105712
Ab $HE 3 e R 25 B A A AL R B AR AR O H PVP
Xof 25 B £0 10 1 3R A BA T A B R 1R 7] A B
T AR AR T R T B R, T RE T AR AN i 4 2
SERA T R AR B 4 7E PVP ST bR
B[R] A R, L0 i 21 2 B 45 ) 22 20 B Ab 500 19
IR F A AL B 8 min 5, #8463 5 17 Fifi 15} 7] 28
MG PG, BBt S0 Ak 700 g B 550 A 5%
SLR 38 i YT 1k 1) A s s (B R fE A R,
2016) , AS[AIHA AAE BUR A R A AME A, By 259
Jo i T 22 W SR AR TS R R A 25 S (TR A SR,
2008 ; G 2014) , AN [F BB A6 57 6 5 7

R2EA R B 18 L AR A 2 5, IFR A
H R S TR 2 AMEIRTE 1 g - L'PVP 1291 6
h J5 AT LA 85 R IR A AR 1 4 1h 5 5 B 33 3 b i A
0.02 g + LT AgNO, St AR 2= I g f R Je ik, A 2
g+ LTCA 507 R 22407 2F 2L By MR &4 1k 2 e I
MS 55373 A KA NH, ", 255 5 R 5 290 5 (1)
AR IR EE I A AgNO,, NO,™ P& ik NH, " ¥ J&
(Fett-Neto et al,1992) it T 3 T AR 2 A4 ZH 41
A BRAR T HAB AL R, CA i@t R POD 3 P 8k
SEE RN 4 R B T £ A AL (PPO)
SORRIR o o2 R SR 3 (155 N W T R N
bR, PVP 38 1 W B AR AR P A A T 28 R 2 9
JER7 1EAMER IR, HF PVP INA R SR 3Ep  Bi#
T SR B2 KT AgNO, Fil CA (P<0.05) , 7]
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