REE= He/MHE REKGHRERLEKREETR

FEARYL, AR

(B PR 2 R 244 5 20T =, 57 FH 550000)
W, NI R R L2 R 84/ i (Cymbidium Golden EIf ‘Sundust’) AN TEF AWK, &%
RS 1 0, %HF 90 DAL 2R 2500 AME AR, 7E 1/2MS + 1.0 mg L™ NAA +50 g L & B+ 15 g Lt e pi s
#60dJ5, UUSRBMEGHASFEREREWAMEL, it Lo (3) 1585 58 4414 SL i 7oA FI R 35 41
HXF HEE/NHE IR G RERZE R A KBS R, b A/ MR mRk. RuErIM
FITEHFIMMR AR R R 4558 % W] £ MS+2.0mg L™ 6-BA + 150 mL L™ B+ 20 g L7 ek, 1532 70d
JE 5 R B0k 8.13, AN ARG R FRIFERZER] . JFERZERIZE MS + 1.0 mg L7 6-BA + 1.0 mg L™ NAA 3%
F270d 5, FERZERE N, WFREZREAL 5.36; M, K FERZEE S FRR M F R MS
+1.0mg L 6-BA+1.0mgL™* NAA i, DLsfpapy s Uiss, HIsH R H0ME 4.28, BRI Al @i fa e 1
WATEAA R . THE A RMZE MS + 1.0 mg L™ NAA + 150 g L™ B8 AT, #5355 60 d /453 B 4~7 BB,
A 8~10 cm BN AR AR T, EMRZRIL 96.5%; FIAET 4 FE WG AR BIRA R B AL 36 R AR L A 3:2 fy 3t
A, BGE R ATIA 85% VA L. 1 Sl I A A 23 R BREE - A A AR R 2R IR R 2R A - AR A AR
BERAEN T RS/ ER BRENMN PR EREAR, A DI RN TG MR s
I, [RIBT AT A 22 B AR G M R BRI S
KRBT WE/MPET, MRS, JRERZE, A, IZEZER
FESHKE: 9431 XERPRIRAS: A

Study on embryogenic callus induction and plant regeneration of

Cymbidium Golden EIf ‘Sundust’

X1 Yinkai, YANG Wude”

(Chemistry Department, Guizhou University of Traditional Chinese Medicine, Guiyang 550000)
Abstract: In order to solve the obstacle of a long artificial breeding cycle and low coefficient of Cymbidium
Golden EIf ‘Sundust’, the stem tip of the lateral bud was used as the explant for the initial culture in 1/2 MS with
1.0 mg L™ NAA, 50 g L™ banana puree and 15 g4 sucrose. After 60 days culture, the mixture of callus and
protocorm was used as the materials for investigating the effects of different factors and combinations on the
embryonic callus and protocorm occurrence, proliferation via Lo(3)* orthogonal and complete combination
experiments. Finally, an efficient and stable proliferation system of Cymbidium Golden EIf ‘Sundust’ was
established in the present study. The results showed that proliferation coefficient was 8.13 and the protocorm
masses similar to mulberry could be obtained on the MS medium containing 2.0 mg L.* 6-BA, 150 mL L. coconut
milk and 20 g L sucrose for 70 days. Subsequently, the protocorm was cultured in MS medium containing 1.0
mg L 6-BA and 1.0 mg L™* NAA for 70 days, the protocorm developed into shoots with a 5.36 bud proliferation
coefficient. At this time, cluster buds induced from protocorm were transferred into MS medium with 1.0 mg 4"
6-BA and 1.0 mg L. NAA to proliferate via the proliferation mode of bud to bud, and the proliferation coefficient
reached to 4.28. Finally, the rooting rate was up to 96.5% in MS medium equipped with 1.0 mg L™ NAA and 150

ks HE7: 2020-09-10

HEHEUH: EXRASRRIEESE (81660647) 5 —iH 4kt (Bm#k[2017]158 5) [Supported by the National Natural
Science Foundation of China (81660647); Construction of First-Class Traditional Chinese Medicine Specialty ([2017] No. 158)].
EE®AN: FHRYL (1993-), &, zmMEHEAN, LA AL, FTENEHHBEYF SRS TR,  (E-mail)
Xyk_xyt@163.com.

WSS W, HR, SO RO AR S, (E-mail) ywd_680708@sina.com.



g L banana puree, and the healthy seedlings with 4-7 true leaves and a height of 8-10 cm could be obtained after
60 days culture. The survival rate of seedlings was more than 85% when they were transplanted into polyethylene
basin with a volume ratio of pine bark to mountain soil of 3:2. In this study, the efficient and rapid propagation
system of cluster bud of Cymbidium Golden EIf ‘Sundust’ was established by the pathway of callus and protocorm
to embryonic callus and protocorm to protocorm to cluster bud to regeneration plant, which provided an
experimental basis for further artificial breeding and genetic transformation. Meanwhile, this protocol also provided
the reference for asexual rapid propagation of other Orchidaceae species.

Key words: Cymbidium Golden EIf ‘Sundust’, embryonic callus, protocorm, cluster bud, the stem tip of the lateral
bud

2R R KR R —, 23K 20 000~30 000 Fft, K22 H AT B W H A {8 (Chugh et al., 2009).
‘B4 E” (Cymbidium Golden EIf ‘Sundust’) A/NERL M, M REE, BURIET, BRI &b
P — DRI R IE, ERR=MIX 2 B, T CREHIER, 22, MUAEE RIS thhl
FIAE2s, IEREME BIFERE A CRIRA, 2011, 2012); {H ‘EE&/NE’ AR AIFEER RIS, P53
BRIRE B T HITFAEY R A MR BE 23 T 22 2% (C. ensifolium) (2B KERME, MEEHIAF 224 SRl (E B4 %,
2014); AHASCHIRGE EE/HET N 10 2907 HIRE G E Rk MY ZE 2285 (C. hybridium < C
ensifolium) TMif3 (R4, 2005), PAE—SSHF 75350 38 /N 2 T T RFE 2 Pl (RREHAE, 2012; Bhih5%,
2015). ZFEHIBAANEL, 2R Eme/E H Iy RIEE 2 A,

KAe# % (C. hybridium) BBREY, fE80K; B2, MK BoRBEE AR, SE B =48
Yy EARIREE; N A PRk E . R AT E, A22F) (Orchidaceae) *2J& (Cymbidium) ZFE/EEA,
Je 22 BB B AR PERN S 2SS M, RIS H2E (C. faberi) BUHIML BAEZWK, MR AL 22 Gl b Al DU,
2005). RAER A EHE 7 RO R B AP T 50, DB/ E R (R EFREARIIR, (ARCRIE, 15
EERA 1~3 4%, RS, RO S T B~ FRE Gl EVE, 2005). i KAER 2= FF4i/),
Bz AL MR EATEA, WiRBWMAC, BUEH R, ARKEEMART S WP & R 2 Redk 4T
PRR S P EER — R E 4~5 4, BERTEA, HIEMEMABOL SRR ST (RS B E,
2004). BAKAE R 22 BhE 7 NE NH LT, Al RAPELEEAT PO B0, L RO R R0 BI85 4%,
I8 TR G A S AN SR LA B P IR B AN R PR I R, AN 52 b IX 2585 R0 A R ) CRF A0 SR T R 2002) 6

H 20 4 60 FAX Morel (1960) F RAETE = Z2RAE S A MM R R 1) KC JiFf it BRiFR, HIERk1S
TEAATHEERG, ZAMALEE R M. B, REZRHEY AR EBERER 2R
(Paphiopedilum) Iz FIEFE R, 2006). FLAS>%JE (Cremastra) (FKBHAEZSE, 2005). Mhzr%)@ (Pleione)
(ZFH3C5, 1988). Aifit/E (Dendrobium) (Z2ENISE, 2005) F1E & (Bletilla) (5KZUNSE, 2018) 4.
AN 2N 22 AR GARE TR IS AR LA R R 22T T KREWF L, RIS R AME AR P45 60 B A KR
TR, NABEES AR E /NS, o DLSEIUANE SR 2 A0 R AR, I BRI fE 248
TRFFAAE 22t DL B AT — 3040 i PP S AL T H . SR/ N S sc b, fR il B, WA
WA, A THEFa A, BB T A E R, REDEXN T HLE T . B, AL B
G/MHE MZEZEI g MEE, KEEFEGAHL, FESRA MmN B R, i ek
YRR, AN EEe/IET @ RN EREA R, Nt SR N TS E ML
AR BESEIR A HE , RISt m] g == B oAb b (1 TE 1t PR BT AR 2%

1 MRS TR
11 5 E
5 @ G /MPEL MBI Z A2 A A R, IR 2 RSO B T R AR e R

Cymbidium Golden EIf ‘Sundust’. eHUE & IO F RN ZE 2=, BEREREIGHUS, oM 10%H)
VAR (i b =39 10 min, FEAHVKAEE 30 mine B TEE TAEG T, H 75%H O8F (RFRED



FMIHEE 5 min, T 0.1%0 HoCl, (istl) 83 10 min, 55 LH#/KIER 6 % XT3 min, 1E
YA K7 6- LS (6-BA) o 25282 (NAA). REMERIBIG L N0 dral, W9 E b5t 5 E B Ay
RERIAEAT: WEMER (AC) T H RETT RIS AR A IR AR s RIA I s #2006 3 R 7
1.
1.2 Fik
1.2.1 Bk
HAREIRIN 12MS FI MS, BHINBEAG 4.7 gL, BEFERRIRAAIE FRRIE T Seie s 773840, JiAtI4oh 30
gL pH {4 5.4~5.8, HIRFELE 122 °CKE 25 min % .
ARG IRAE: IR L BHORT L5, KA 1/2MS + 1.0 mg L™ NAA+50 g L F A+ 15 g L™
TERE N HLFE SRR CRRERED.
JV A S A7 A 2R S R 25 1 i A S B RSP 5 97 0k . MS DR AR R IR AL, RIS [R) ot AR FIR FE Y 6-BA
(0.1. 1.0, 20 mgL™. #FH (50, 100. 150 mL L) FIEERE (20, 30, 40 gL™), R Lo(3)" IEAT 5L
(R D. #370d )5, WxEHEKEHIHGHEHE R
INEE R AR SR HE AE MS TR IN AR [F] 5 R 2 1 6-BA(0.1.1.0.2.0 mg L™) A1 NAA(0.1.05.1.0mg L™
BT AN EG Y, WARRWERHAAEN ANFRENEN, 70 d J&5, idxEHEKEHHG TN FRE R
5 5E R

INEEHETE SRR IR AL AR BB AR AEREN, RS MR FREL, DL SR8 T T
INBERITE S5O . 8597 3 AR THE SR T BB R AL

AR IR IE . 7E MS TR IR FI L&A NAA (0.1, 05, 1.0 mgL™) FIFE#EE (50, 100, 150 gL™)
BT S G928, N 05gLtAC. K95 60d J5, 0 & HAE KGN IFS T ERE,

1A AU R ERZE ) R SRR D Lo (3)* IEAZ Bt
Table 1 Lo (3) * orthogonal design for occurrence and proliferation of embryonic callus and protocorm
[KIZ& Factors

K A B C
Levels 6-BA Mt W
(mgL™)  Coconutjuice (mLL™)  Sucrose (gi™
1 0.1 50 20
2 1.0 100 30
3 2.0 150 40

1.2.2 BEFRFA S ERIN T

Bt BiR RIRESHIE (22 £1) °C, JGIRGRAE 1500~2 000 Ix, JHERTE 10 h d™.

BEMOTiE IR IRAG T B AL MM B 2R R TR T, B 1 MR IR AL SURN R ER
ERAESHERE TR BEGHSNDRFERELRGYYIEN 0.5 cm x 0.5 ecm K/NEE NS IEZ 4,
Y20 i, BRI 15 AR MEERAERFR: WIRBERZEFIEL B 1 om <1 em K/ N e A SE i,
FE4H 20 0, BEA 15 DMAPRL AZEIEE SRR R 2~4 BRENETON— A\, BUEM I 2/3 FE B iR R A
Wi, BRI 12 M\, 3R 30 s AEARBEFR: EHUERAEM R, Yk 23 PR RE, A 20 ., B
12 MRk DL RS SRaGHIs BT 3 Uk, i IS e D) S BT ORI 2 A5 A B R ER
1.2.3 JEHFEHR

R KR 8~10 cm 47, MR 2~4 cm i, BAERNE T SAMENAEE 3 d, ANOBUHARY, %
R ERERE R R IR, FFRE LGN 0.1%1) 2 W R ISR IE 5 min, BURIERREMMK H, BEL R
B BEARAAR R S (R 30 2) PR (20~25°C) R (75%~95%). 60 d J&4iit sid % LA
LRSI
1.2.4 GiitiEts

FT 55 % Excel A1 SPSS(19.0) 4k 44 AbF /3 #7



I A=A RO F BRI, M S B 7 M= R BN R A B RN, AR (%) = (P
ARG B B R EO < 100%; OB H(0%) = GRIFTTHOB AR ITED = 100%.

ZELP SR

2.1 RIEEESE

W ES/NE MR TR AR R L, 7d S SR FEEMIAITEE R (B 1 A); B
30 d /5, WULERIZEREEGALNSFERRZEEE (K 1: B); 3% 60 d )5, fEARMEME T iss|
AOHR S FEERZER SRR (- 1: C),

T . -

' -

A BEFRTAIE, BRMMZEZELR; B, 598 30d J5, @ALRSREERERSE, C. KR 60d 5, MU FIEMARS Ek=
RS
A. After 7 days culture, swollen stem tip of lateral bud; B. After 30 days culture, callus and protocorm occurred; C. After 60 days
culture, the mixture of the callus and the protocorm under stereoscope.
NGRS
Fig. 1 Initial culture

2.2 IR A LM EBRZER R4 S R PR

R 5597 60 d Ja @ N b B IRERZZIR S YIVIEI N 0.5 em>< 0.5 cm RN AR 845 4140 JEL Bk
ERAEGWHEFID R, BRERNE 2. K3 H5EK 4

M 2 IEZSEIR 4 L], & BRI Z 4% P2 P 177 NHES Y Rega (1.554) >R i (0.326)>R s (0.260)>
R emor (0.194), X 3 AR RN RAAIR T EF, R 3 TR0 IR 0 2H ZURN S BR 2 A 5 36 5 1) R
BIRATEER . 7 Z o RTan (R 3), 6-BA WIRME@AGALIMIERRZE R A SEA St # 2 L (P<
0.05), VTS5 RERENI TS5 L (P>0.05). Xf 6-BA [#) 3 AN/KF#4T Duncan 36 (£ 4)aJ %1, 6-BA [
K3 (2.0 mg L) S PR A4 AL SUR R BR 25 % A 5 1 B R RO R H A B A K (0.4 mg Lt 5 1.0mg LD
B B PME T, TSN IR A5 SR R BR ZE I R A ST [RD R R N B R IR N AgBSCy
(2.0mg L™ 6-BA+ 150 mL L™ fiyt+ 20 g L7 ERE), AESbESIRAE T, 9% 70 d R BN R HOAF) 8.13.

TEMEFRAE T, B3R 16d )5, IRIMEEM A LS FERZRIR SV B ek 1B 8 A2 iR (B 2. A,
B); KiFr45d 5, WHRAT I HARRRIZEIG R, MR NS SI Hpi 5%, TR R BRZE A i) S EIR
e (2. C); #3570 d o, HFRiERMAEAYIARZEE SR (K 2: D), BNIERT T B
KL, JEERZE N HEAFAE D B REEAL, 7 RIEAZERAER —30E, 72T —FrBdsd g, R
HEERMM R R, RE&7n FHMEEEGESR, BB Bot SH 8 5 R 508 J5 2R 221950 R 50

2 AR FER A T A7 4 SR i 3R 25 11 AR 5 1 B ) 5 )
Table 2 Effects of different treatments on the occurrence and proliferation of embryonic callus and protocorm
[X & Factors

B C W R
QbR A ) D I
A JEE R ‘ Proliferation
Treatment 6-BA ) R -
Coconut milk Sucrose coefficient
(mgL™h Error

(mLL™ (g™
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0.1
0.1
0.1
1.0
1.0
1.0
2.0
2.0
2.0
6.233
7.180
7.787
1.554

© 00 N o 0o B~ W N P

I XN X A
w NP

50
100
150

50
100
150

50
100
150

6.897
7.080
7.223
0.326

20
30
40
30
40
20
40
20
30
7.203
7.053
6.943
0.260

@
@
©)
©)
@
@
@
©)
@
7.147
6.953
7.100
0.194

6.28
6.12
6.30
7.03
7.15
7.36
7.38
7.97
8.01

A NEENPIEIE AR S FERERGY): B, #5715 d R &AL S HREREY): C. FZHE; D. #5770d

JA KB BEERZS .

A. The mixture of embryonic callus and protocorm just cultured; B. The mixture of embryonic callus and protocorm was cultured

for 15 days; C. Morula; D. A large number of procorms were cultured for 70 days.
2 Ve A SUR R IR R A S 1
Fig. 2 Occurrence and proliferation of embryonic callus and protocorm

3 ML SR S BRI R A S 3G T 1) T 22 0 Hir 4 R

Table 3 Analysis of variance of the occurrence and proliferation of embryonic callus and protocorm

A5 A

b H ey F1E wE
Sum of square L
Source " df Mean square F Significance
A 6-BA 3.677 2 1.839 34.033 P <0.05
B #§¥1 Coconut milk 0.161 2 0.080 0.126 P >0.05
C JEFE Sucrose 0.102 2 0.051 0.079 P >0.05
D %% Error 0.061 2 0.031 0.046 P >0.05

%% 4 6-BA 3 /K-F> Duncan 15 56;
Table 4 Duncan’s test in three levels of 6-BA

K ¥IE 0.05 7KF

Levels Mean 0.05 level
3(2.0mgL? 7.787 a
2(1.0mgLY 7.180 b
1(0.1mgL? 6.233 c

i FFIARNG R RERERE (P<0.05). TH.
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Note: Different lowercase letters in the same column indicate the significant differences (P < 0.05). The same below.
2.3 MEREFF

FENEIE AT AL MR R ZE R A HITAR B Rh, DBURERZE T LB E Jghin, HECGIF AR,
PRl R SRR R PEAT WP R AR IR, B IR R LR 5.

#* 5 MG RIS RRY], £ NAAWREZE—ZERIEI T, AZFR A REIIETE R4S 6-BA IR
% 6-BA Ny 1.0 mg L, SABIRCRAE: 24 6-BA WKIEMEIE 1.5 mg L R GG . TR B A se s 4l
HARFIRZEF P RER B B ZF, ENGFRAERBGHEE RS EAAEREER . o, 5 8 HIMZFKH
FEXTECF, MZE R A RS ITE 28U =, 4y 3 12.34 Fi15.36; TEHABAH, HzFmAKite, HMZER
4 RBUS T R BT 8 SR, Ik, BRI E R A SR R AN 8 %5, B MS + 1.0 mg L' 6-BA
+1.0mg L NAA, 7EBEIEFRIET, B 1 om <L om KN RERZEH AR N 8 S 139 15 d J5, JRERZE M
Pk B s Il (B 3: A); K97 25d Ja, ARG T W53 JE KTl 26— v M B (&1 3: B);
5597 35 d Jm, FEBE R R EZEFISE R R F I AEA L B SIS B A ZF TR (18 3: C); #5597 50 d J5 J5iBk=E
P e b B ek P S e, RN R A (K 3: D)o

MBI SEBRTE LR, BRI B KRR AR HE S, A BT AR R
PR E B WA 60 d IS E RN 8 SRIFRIL P HHMT RLR IR (B 4: A-C), ELER IR 3NE,
AT DASR T4 S5 RO FR AR e, 1 HLAFACES I35 T O R A G 58 R 8

A 2 :;; : :/' D

A, i E AR ERZERI B JRERZETA RIS — MR C. #ETB M, D. fRIRMEF.
A. Protocorm mass were dotted with white bud points; B. The first true leaf at the top of the protocorm formed; C. Conical cluster

buds; D. Cluster buds.

K3 MR AR IR
Fig. 3 Cluster bud occurrence culture
5 ARV o A CEF R A 5 T V5
Table 5 Effects of different plant hormone ratios on bud occurrence and proliferation

MEFRA R H IEFHIGE R E

PGELRSs Cluster bud Cluster bud

6-BA (mg L) NAA (mg L7

Treatment occurrence proliferation

coefficient coefficient

CK 0 0 6.6940.15e 4.4040.11e
1 0.5 0.1 10.6240.09cd 4.9540.23bcd

2 10 0.1 11.2740.14b 5.1640.15ab

3 15 0.1 11.2640.10b 5.1040.17bc

4 0.5 0.5 10.6240.17cd 4.7740.18d

5 10 0.5 11.2940.20b 5.1840.25ab

6 15 0.5 10.5440.08b 4.9940.09bcd

7 0.5 1.0 10.7240.13c 4.9240.16¢cd

8 10 1.0 12.3440.16a 5.3640.12a

9 15 1.0 11.2640.19b 5.1840.20ab
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e AZFIEE RBOIGTE SR IR 3 AP G 5l R
Note: Cluster bud proliferation coefficient was the average proliferation coefficient of three generations in the cluster
bud proliferation and rejuvenation culture.

A WIENM4hE: B, 159% 15d JGM4Hi: C. #59% 30d 54l
A. The seedlings just cultured in the medium; B. The seedlings were cultured for 15 days; C. The seedlings were cultured for 30 days.
K 4 BHRE IR
Fig. 4 Rejuvenation culture

2.4 R EHR

NAA MR s/ Mz AR 6 o, X+ s/ iE ARFTRE, £055
15 mgL™ NAA T, [A—iREESAIMAEMRK IR EVEE R, M2 &FERIKENIR, AREA P
Y NAA N 1.0mg L FEERN 150 g LI, SHAMALE BEEER, WA AR R H Al A A
o, DR, ZETONES 8 ALY e/ HET AR AEAEMRREIREE, Hi9R 60 d JEAEARARIL 96.5%.
MR R 15 d J5, B TP I (B 5: A, B); K597 30d J5, AEARJ AT LA (iR (B 5: C, D);
iR 45d 5, PILARARE B, WK (B 5: E F); #59F65d FIRAKE (B 5: G, HilEm
WRH R R R BT B RAA R ALt (3:2) o, 60d 5, FEHIA 85%LL I,

6 ANFI P EIR L) NAA R FE e A AR % (1 52 1
Table 6 Effects of NAA and banana puree at different concentrations on rooting of plantlets

biSERs NAA R AR
Treatment (mg LY Banana puree Rooting rate (%)
(CESp)
CK 0 0 46.340.1f
1 0.5 50 94.540.2d
2 1.0 50 95.440.1bc
3 15 50 92.640.1e
4 0.5 100 94.740.2d
5 1.0 100 95.940.1b
6 15 100 92.910.2¢
7 0.5 150 95.040.1cd
8 1.0 150 96.540.2a
9 15 150 93.140.2¢




A, B. 557: 15d JE# R L, C, D. #5797 30 d JEMRARMI,; E, F. AEMREEFR 45d; G. AR 65d; H. .
A, B. The new bud primordium appeared after 15 days; C, D. Root tip appeared after 30 days; E, F. Rooting culture for 45 days; G.
Rooting culture for 65 days; H. Transplanting plantlets

K5 AMREG IR LAk

Fig. 5 Rooting culture and transplanting of test-tube plantlets

3 ﬂ‘ %D Qn j4=

31 ‘BE&/IME ATHREFHMERR

ZRMEYI T B SRR, AR REARAC, R ASES R HEAR RS K E R A 0%
(Arditti, 2009) . JEERZR)E S HIEFENE S RHEY N TR G5, X — Ry 28 A 1A 5l
1) TG AR AR AR R AR ) 0 B B (Chen & Chang, 2001) .« 2 RHEYET IR ZEERA 3 Migfe: (D) 4k
FEAR-JRERZE- AR, (2) AMEAR-JRERZE - R ZE- 25 AR, (3) AMEAR- A 4L 43- TR 3k 25 - 25 -
M (Mahendran & Bai, 2012; Zeng et al., 2013) . 7EiX 3 F7al, K24 (1 Al (2) FRAFA 1R ER
2. REEREBANRARREE, Wb AR ARSI B LA CT 2255, 2014; PR4RESE, 2008). Sajise
& Sagawa (1991) #iE 7wk = Ve @A HLAMIE R, R A IR IR A 205 SR k. Ak,
Kobayashi et al., (1993) FI| FH @15 4L 23y J5 AR SR AR BRIV, BCDI PR A 22 BHAEL ) it 28 o Ak s RS AELAR A
BT AL ZUY S A B ANE . T B/ M 2F 220 — Bif e @44y, BERIH 5Bk
2, BHASUEEIA TR, A EERERIGE, A R IEIZE R I, T R 5 A
TR, %%Mﬁh EMRE RN, mIGEBYIT; HTERERER S, BRUERES EEIHA
FHPRA, XAIReREARFRIEIA RIS, WNX—IERE, EE/PHEFEEREEHEN T LR (2 (3D
Z 8] Tﬁtﬁ@mmWMMmemm)*&ﬁﬂ%ﬂﬁ%%ﬁﬁ(ﬂﬁ%{mw)o‘ﬁ$$ﬁ T EER
ERE ARG, HEMEAHS R LRSI A K B2 2096, HENh A & AR E KRS SMNE
&%ﬁiﬁfﬁ% PR ARG T, AR A LEE EEE R O AR 07 ROR AT I . %t AT
GERRM, A CEE/IET NTIRERI, NUOEHSRE SRR G A BN R, ZIREGVI 2
N TARE B AR AR TSR R E R E A, MPAFE 708 F, Witk ] DUsRIRA
R 5E H
3.2 SMNREEEN ‘EE&/PIHE BIMEEREm

HMIEI PR SR FEAE B/ AR AMRE B iR S R . AR A A SR R Bk 2 R A S 1Y R
W, 6-BAETEEANEM, WRME A AL R BRZE R A S R A (R e EN R A 5 0
e, 6-BA P AR AL T I, A s NAA HAM A RROR . HENZE S/ M E L iR



Fr R R R AR T 6-BA, 1T NAA X 6-BA WA R KR EIFERH, NAA AT 6-BA XK 1) 2 7 7] g
ST AE KR NI R S RN ER. EHIERS (2016) #FR T AEEBERS NAA (44, &EIAN
6-BA 5 NAA 414, A SeBl KAEH 2 M ZE [ m a5 . Rodrigues et al., (2015) iERH TAK R SMM R
() LA T SRR AR AN B — e 5o, TEARURINERAN N NAA TSR, B7rkdh HELFAE 6-BA, #r]
PRAT AR R G Ao TLE BB/ NI P PR FR S50, AN G I BARIK FEY 6-BA 5 NAA
Mo, SRERAEMREORKEREEE RIAREEN S, SEEREEMERGE, ]R8
T ER M MR BRZE R AR . P 5 N SE R A S AR, KEFAIRG 3R TA7E7E 6-BA M35 7R
i, SEKEMRSREZRN R, S5HNE 6-BA FAERPUEM. Bk, 78 EE/NE WAERERY, BT
HABEKTNEMNA 25, B DU ANE A K R BRI R A B IR AR AR AR, s IX SRIRFE ) NAA
BHRT RICHE AR S — 2 GiABE, 2013) .

Ak, WERAT AC TER /M EAARIMUE R B A AT ZMMER . JIAIRE, ALY R 35
Ferh, A R T LA S SR (Kaur, 2005) o %SG EBE R I0 N T BEFT VRN fn 45 4143 5 IR R
ZER AR P SRR P, AL RE T IR A S REERZE R A SRS . EARRFEG, 8
INT AC, AC ARGEMMAER, IR IR M. BRSEA EM; R EAEE KRR, 1
F AC Wl EIER RAEKIT R RIS 3 AC KIfFIE T Redem IR A viE e O S & &, A
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