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Effects of hormone types and concentrations
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latoucheae and its evaluation
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Abstract: Using cuttings of annual lignified branches of Rhododendron latoucheae as the material and using sand and
soil (3 ¢ 1,V/V)as the substrate,the effects of hormone types and concentrations and their combinations on 7 rooting
traits and 5 above ground growth traits of R. latoucheae cutting propagation were studied,adopting a completely ran-
domized design (CRD) with two factor of 5 hormone types and 4 concentration levels. And on this basis, the effects of
different treatments combinations on cutting propagation were comprehensively evaluated by principal component

analysis. The results showed that: Two main factors had significant influences on most cutting propagation traits,and
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hormone types had greater effect than concentration levels. Among 5 hormone types, GA; had the best effect on callu-
sing rate,rotting rate,rooting rate,retention rate of old leaf, retention no of old leaf.and new shoot rate. And IBA had
the best effect on number of adventitious root,length of longest adventitious root,number of total roots, diameter of
root system,number of new shoot.and length of new shoot. Both of GA; and IBA were ideal hormones for R.
latoucheae cutting propagation, followed by IAA.NAA and 6-BA had worse effect on propagation traits which should
not be used for R. latoucheae cutting propagation. Among 4 concentration levels,low concentration (B,) had the best
effect for callusing rate,rotting rate and retention rate of old leaf,as the concentration became higher,it was less ef-
fective. Middle concentration (B;) had the best effect for the other 9 propagation traits,and these traits decreased
when treated with high concentration (B, ). The interaction effect of hormone types and concentrations had very sig-
nificant influence on number of total roots,and it had significant influence on callusing rate and diameter of root sys-
tem,and the best concentration level depended on hormone type. The results of comprehensive evaluation using prin-
cipal component analysis showed that 50 mg « L' GA; was the best treatment combination, followed by 200 mg « L
IBA and 100 mg * L' IBA,which can be used in industrialized propagation of R. latoucheae cutting.
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principle component analysis

JE ffi £ BY (Rhododendron latoucheae) F J& ¥t
B AL B (Rhododendron ) T 16 WV J& (subg. Azal-
eastrum) ) A TIRE KT F F i X EHR 1 000~
2 000 m By AR AR GBI HE DT 45, 1994) . i W) 7 o
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I T 2010 4 10 H N AIFE R 1L AR P el %5 TR
WA BRI R AT 47 R T O R v 5 R A 1
(31, V/VOIREW . 7 R IE B 4 2% dh $ 4, b il
WA 20 °C 5 b2 s S8 SR . 40 P BiE & B 3)
% 25 1 it B0 A0 W] S Bl 0 G BH . A7 B AL B S
ST ARG L R ATEE N 8 em X 8 em, FFAHH IR E 6 ~7
em, HfJEMEEK 1k, AR R OR FH A 3 (] Bk mE
%R ANKIEIE 1R 2 min/2 h M I~ 2 min/4 h,
1A H 5 28 080 WK B, 50 30 1] B B T R i
PRVE M IR 14 d 1% 500 5218 R 1 %, LUk 75
Yl s S FH S8R B v 00 38 X B A 470 S B D) 4 5 6 P T
JE ot JE B, A K L 8% 10 S5 47 DR 1 R B A 5% TR
JE 2 R(9:30 Ml 16:30), 3 KSFEMW, 6 K HT 3 4
A B SE H P2 R AR R 18.7~22.0 °C L, Rl AE
B~ 12.3~20.2 °C MIXHEE K 82.8%~98.6%.
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Table 1 Effects of hormone types and concentrations on rooting traits of cutting and the results of variance analysis
YN =
A v MBEE mREE R St IAERE i IR LA
K 2 IK . . . . L. Length of longest Diameter of
Callusing rate Rotting rate  Rooting rate No. of adventitious . No. of total roots/
Factors  Levels ) ) ) . adventitious root . root system
(€ZD) (23] %) root/rooted cutting rooted cutting
(cm) (cm)
A (GAY) 70.417aA 25.000cC 55.000aA 10.264abA 4.395abAB 72.663bB 2.501bcB
A, (IBA) 46.667bB 28.333cC 47.083aA 12.011aA 5.763aA 123.081aA 4.301aA
A A, (TAA) 25.000cC 31.250cC 27.500bB 7.321bA 3.928bcAB 65.282bB 2.921bAB
A, (NAA) 9.583dD 90.416aA 6.667cC 9.958abA 3.244¢dBC 57.883bB 2.578bcB
A; (6-BA) 11.250dD 80.000bB 8.750cC 10.594abA 2.448dC 69.500bB 1.910cB
B, (50)" 43.333aA 45.333bB 28.667abA 6.534bB 2.925bB 46.220cB 1.946¢B
B, (100) 35.667bAB 48.333bB 30.333abA 9.631abAB 3.757bAB 70.671bAB 2.833bAB
B, (200) 29.667bB 51.667bAB 32.333aA 13.295aA 5.328aA 107.275aA 3.728aA
B, (400) 21.667cC 58.667aA 24.667bA 10.658aAB 3.814bB 93.719abA 2.861bcAB
A 88.467" " 92.289" " 44,3787 " 1.552 8.153" " 6.881"" 7.244" "
FFvﬁiue B 21.150" " 4,729 2.410 4.746° " 6.352" " 6.787" " 6.212" "
AXB 2.140° 1.074 0.669 1.995 1.961 3.702"°° 2.587"

H: A=ERIE B= I E W 6-BAWKE D 5N 10,20.50.100 mg « L) 5 FFIAR /NG 78R [ — H £ AR KFEEFE P<<0.05 k¥ F2EF58E, AR
KRG F R R [ —H E AR B KF | A P<<0.01 /KF 2R WE: " LR 0.05 KF LRZE, " FRAEOL KT LBE, £33,

Note: A= Hormone types, B= Hormone concentrations ("’ Concentrations of 6-BA are 10,20,50 and 100 mg « L', respectively). Different small letters in the

same column indicate significant different at P<C0.05,among levels in the same factors; Different capital letters indicate significant different at P<Z0. 01. * Difference

is significant at 0.05 level, " " Difference is significant at 0.01 level. Table 3 is the same.
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BB BRI N B, ~ B I BE & e 2 T Y
KB AL BRACR T B AR MR AR A [ v B ) 1 Jb 25
PEAKF A 22 5. R ARV B2 (B AL 38 F] T 7
P20 8055 T 1 000 B s L i ok BE (B A R TR
AR R A AR AR R AR,

214 B BUELSHmn 5 EER 21 NMEEAHE
ZHE WERVIGR 2), 7 DA RMIRTE & 4L FR AL 5 TR
FHESEES, MOIFL 100 mg « L' GA 4B
B H WK 200,50 mg « L GAL; JEEEZEK L)L 50 mg -«
L' TAA 43 5% ({2 18.333%), H¥k Ky 50,100
mg+ LT IBA; AR L 50 mg « L GA, b ¥ &% 5
(3% 63.333%) , Hi¥k H 200 mg » L' GA, 4 F, 100
mg + L' IBA AR 13k 53.333% ; A E M ELL 50

mg+ L' 6-BA A& £, HkH 200,100 mg » L
NAA 5 400,200 mg » L' IBA A3 | KA E MR
KOBRE AR R ERLL 400 mg « L'IBA 43
KLHWH 200 mg « L' IBA, 50,400 mg « L'
NAA } 10,100 mg « L' A 6-BA &b H K 43 A4 AR
PR TN 22, WK 2 80T LLE 78 R — AR
PEAR v A TR] 4 38R 28 L B 3 R KO AR AR R
25 A RO B GAL I IBA 1, IBA 4b#f
ERERE KA ERK SR WA R 44
MR ZR AR MR b 2 3 B A B vk R T v i G L
GA; WL 50 mg « L' Ab B e 4E , B & W& 5 T 1
A T E B A — 20 U R Fh s 5 vk B ) A AE 2
H R .
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Table 2 Effects of combinations of hormone types and concentrations on rooting

traits of cutting and the results of LSD multiple comparison

- A — ] T g P g 7
HE . I . . @193& J%PAL%‘& t':ﬁ%)ﬂ% No. cﬁfﬂj%riﬁtitious Lf:;:hAOfEli%l;st No. :?fotal Dﬁjei:lof
Hormones Lonccntratllon (,allus;ng rate Rom?g rate Roouang rate root/rooted adventitious root  roots/rooted  root system
(mg = LD 6 %> 8 cutting (cm) cutting (cm)
CK 0 28.890efg 90.000b 5.557jk 7.833bcde 3.633bcde 39.500efghi 2.183defgh
50 68.333ab 23.333de 63.333a 10.973abed 5.700ab 105.767abed  3.423abcdef
GA, 100 80.000a 23.333de 50.000abcd 10.890abed 3.850abcde 86.240bcde 2.310cdefg
’ 200 73.333ab 26.667de 60.000ab 8.933bcd 4.033abcde 51.653defgh  1.963defgh
400 60.000bc 26.667de 46.667abcde 10.260abed 3.997abcde 46.990defgh  2.307cdefg
50 58.333bc 20.000de 45.000abcde 9.070bed 3.847abcde 53.677defgh  2.673bcdefg
IBA 100 46.667cde 21.667de 53.333abc 12.057abc 6.130ab 134.833abc 4.160abc
200 48.333cd 33.333cde 50.000abed 12.787abc 6.207ab 137.833abc 4.797ab
400 33.333def 38.333cd 40.000bcdef 14.130ab 6.870a 201.980a 5.573a
50 33.333def 18.333e 21.667fghi 5.017cde 2.400cdef 40.827efghi 1.810efgh
IAA 100 33.333def 23.333de 33.333cdefg 5.207cde 3.620abcde 41.283defghi  2.627bcdefg
200 18.333fgh 33.333cde 25.000efgh 8.490bcde 5.357abc 71.890bcdef 3.653abcde
400 15.000ghi 50.000¢ 30.000defg 10.570abed 4.337abed 107.127abced 3.593abcde
50 25.000fg 85.000b 6.667jk 4.833de 2.000def 20.500ghi 1.333gh
NAA 100 10.000hij 91.667b 6.667ijk 13.500abc 3.517bcde 65.000cdefg  3.517abcdef
200 3.333jk 86.667b 11.667hij 14.833ab 5.293abc 115.833abed 3.960abcd
400 0.000k 98.333a 1.667k 6.667de 2.167ef 30.000hi 1.500gh
10 31.667def 80.000b 6.667jk 2.777e 0.677f 10.333i 0.490h
oA 20 8.333hij 81.667h 8.333ijk 6.500bcde 1.667def 26.000{ghi 1.550fgh
50 5.000ij 78.333b 15.000ghij 21.433a 5.750ab 159.167ab 4.267abc
100 0.000k 80.000b 5.000jk 11.667bed 1.700ef 82.500defgh 1.333gh

e BRI 3 A AWM. FSIAR/NG FREF R AR A EALE P<0.05 KF EEREE. L4,

Note: Data are averages of three replications. Different small letters in the same column indicate significant different among combinations at P<20.05. Table 4 is

the same.
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Table 3 Effects of hormone types and concentrations on above ground growth traits

of cutting seedling and the results of variance analysis

ES KT %”f%’ﬁ’?‘ %H‘?ﬁﬁﬁ B HAEEL ERI=RS
Factors Levels Retention rate Retention No. of‘ old New shoot rate No. of new shoot/ Length of
of old leaf (%) leaf/rooted cutting %) rooted cutting new shoot (cm)

A (GA) 68.333aA 2.668aA 9.583aA 0.892aA 2.283aA

A, (IBA) 64.167abA 2.545aA 9.167aA 0.944aA 2.820aA

A A (TAA) 57.083bA 2.384aA 6.667abA 0.583abA 1.889aA

A, (NAA) 8.33dC 1.798bB 3.750bA 0.583abA 2.892aA

A; (6-BA) 17.500cB 2.263aAB 2.917bA 0.458bA 1.813aA

B, (50) 48.000aA 2.284abAB 5.667aA 0.613aA 2.073aA

B, (100) 47.000aA 2.417aAB 5.667aA 0.555aA 2.016aA

B B, (200) 41.667abAB 2.658aA 8.667aA 0.933aA 3.241aA

B, (400) 35.667bB 1.967bB 5.667aA 0.667aA 2.027aA
) A 73.042" " 4,775 2.907" 1.976 0.658
FFVI?LIC B 4.149° 4.006" 1.499 1.537 1.268
AXB 1.079 1.527 0.919 0.691 0.512

IAA LI K 6-BA AhFEZ M TG & 25, (H B E K
T NAA . BRSBTS B DL GA, (IBA b3
BAE, kb TAALNAA 438, 6-BA i 3 % T
GA, IBA Zb3; FrAg K AE 5 Fhis 2 1) oK 15 31 B 3% K
L H DL NAAIBA 43 i K, GA, H kL TAA L 6-
BA AbE3 S .
223 MAREZ A 5 T B EAFRUAK
W BE (B, ) Kb B i A 5 Bl 5 ok B T o i R L B, AL B
W FART By B s M B AR B B, ~ B, I Bl &
JE T R MG R B A 3 I 2T R 5 B R 2R T B
B TE 4 AR ) A 38 B 8 2 KOS B DL B, &b
Mg K, HE 3 MRER/NE 3,
2.2.4 BB MLHYme 5 EkE R, EN
BAERLL 50 mg « LAY GA, . TAA % 100 mg « L
IBA 4b 3 5 (B35 71.667%) .50 mg « L' IBA H
K, RHB A3 4G H] 22 5 W 35 B0 B8 A4 LA 50 mg »
L' GA &, Hik 9 200 mg « LAY GA,  IBA Y
PR3 2H 5[] 3k ) 4 3 K1 5 00 A 3R SR AR, L 50
mg * L' GA; 5 ,100.200mg » L' IBA } 200 mg
o LT NAA HWK AU B A 0]k 3] W K. 8
L 400 mg « L' GA;.200 mg  L'IBA 4 ¥ &
%, K 100 mg « L'IBAHI#H K LL 200 mg « L
NAA ¥ 5,200 mg « L'IBA Hk, 2 SHARTE
BT 4 A TRl oA 3k 31 . 235 K SF- . 400 mg » L' NAA
AT M b AR R R SR I 2%
23 PEMEREREXNBERALBTEEEZMALE
BEM

T A [ IR AR 4% Ak 8 2 A b i 26 BT A 22
S AFEA J1) 50 B R A T B L O DL 4 T L &

WL B2 b S & 2H A B T RSCR RS L AR R —
i BE 6 F 25 A~ PRI MR A5 R 1 25 5 PR A L 1T
F A AT B X — T AR Ol 18 855, 2004) , K5
D e B 12 AR v 05 38 s 4R 32 5 i 47 7
AR R B E R AC S TR TR
G ESARE, RIS E EYCR B HEAR
[ A e 22 55 0 3 1 H e 8 ANk atE A7 32 43 43
Mro G5RFW RS, FWH 1.2 om0 5 R
62.301%.22.305% , R TT#k 35 84.606 00, K Wk
AR R R A S A AR R AT U SRk 8 A PRIk
&N E N E MBI A
BHEFER G HELCI (o] K w m B E U
() JMEAW) L85 TFM (D) & D {HHEF W3R
6. %6 AT WL, D EHEA T 7 3R IBALGA, &b
L — 20 R W] IBALGA, 4 JE fA AL RS 48 7 i A 3
R TAA LB D B KT XHR L 300 TAA 4b
FRALAEIE S B W AUR  (HORBEAE s NAA 6-BA AbBE D
HEAHEA SRS . B RO B 2. 4 DU/ D
EHEFE S E A 26T 5 GA, L6-BA L1 50 mg » L' 4b
PR IBATAA K2 NAA LA 200 mg » L' ffd,

3 Hib gtk

AR AR AR S N IR R R S 3R BOK
A8 DA G L AR A R 2R A 3 AT B v A R Y PR AR
KR KA TAA SR AL o %A T 3% 1 L 3 by
KAt HEARG I 1 95 3R ) BT Y ) BRI O A Gy
EAN s WS UL Y S X A St =ia N ]
f AR FLJE 3 5 & 8 (Husen,2012) , 4K 1IBA,
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Table 4 Effects of combinations of hormone types and concentrations on above ground
growth traits of cutting seedling and the results of LSD multiple comparison
s . e _ %H‘Eﬁﬁ%@ %ﬂf?ﬁﬁﬁ B BAHEL ESRIERN
Hormones Concentrations Retention rate Retention No. of( New shoot rate No. of new shool Length of
(mg =+ L") of old leaf (%) old leaf/rooted cutting %) /rooted cutting new shoot (cm)
CK 0 8.890d 2.110abc 2.220bc 0.667a 1.767a
50 71.667a 2.920a 15.000a 1.067a 2.947a
GA. 100 68.333ab 2.533ab 10.000abc 0.667a 1.900a
200 66.667ab 2.797ab 6.667abc 0.667a 1.617a
400 66.667ab 2.423abc 6.667abc 1.167a 2.667a
50 70.000ab 2.593ab 6.667abc 0.667a 2.083a
IBA 100 71.667a 2.487ab 11.667ab 1.110a 2.780a
200 61.667ab 2.757ab 11.667ab 1.167a 3.583a
400 53.333abc 2.343abc 6.667abc 0.833a 2.833a
50 71.667a 2.433abc 1.667¢ 0.333a 0.833a
IAA 100 68.333ab 2.367abc 3.333bc 0.333a 1.333a
200 50.000bc 2.400abc 11.667ab 1.000a 2.923a
400 38.333¢ 2.337abc 10.000abc 0.667a 2.467a
50 10.000de 1.667¢ 3.333abc 0.667a 2.500a
100 8.333de 2.167abc 1.667¢ 0.333a 2.733a
NAA 200 13.333d 2.693ab 8.333abc 1.000a 5.167a
400 1.667e 0.667d 1.667¢ 0.333a 1.167a
10 16.667d 1.807bc 1.667¢ 0.333a 2.000a
20 18.333d 2.533ab 1.667¢ 0.333a 1.333a
6-BA 50 16.667d 2.643ab 5.000abc 0.833a 2.917a
100 18.333d 2.067abc 3.333bc 0.333a 1.000a
x5 AEARBEGHTHREEEERNERS>SNER
Table 5 The result of principal component analysis on traits of cutting propagation under different treatments
FRAIE 18] i Eigenvectors
T iy R e B SRR RBUTR
Principal AR % B 4}\]&1‘&?{ FE MK *E_?:Jih B 7R 7R HA R ?fwﬁfﬁ Contribution Accumula}lve
component Rooting No. of 0.0 Length of  Diameter Retention  Retention New Eigenvalue rfste contnbl;tlon
rate total roots adventitious dlonglg.(?t ‘ ({)f ‘1;00‘( rate of No. of shoi)ts %) rate (%)
root a verr;;llous system old Jeaf old leaf rate
1 0.3364 0.3772 0.3073 0.4233 0.3901 0.2719 0.3288 0.3700 4.984 62.301 62.301
2 0.4507 -0.3324 -0.4597 -0.1348 -0.2838 0.5503 0.2044 0.1782 1.784 22.305 84.606

TAA NAA JEAE P44 S50 v v )™ i AR AR R R
HIFE R A T TAA Fl NAA,IBA A 5 1% F# it |
Fa E ME 58 (Nordstrom er al.,1991) , 7842 PN 1z iy i
JFEME AR T AR X ) B K (Bartel et al.,2001) , #
/N G R Y R B B (Kesari et al.,2009) , 42 k4
T MR E 7 95 5% (Rana et al., 2012); Singh et al.
(2009) % BL, 4 IBA 4b B3 1) ¥l f Fh B3 Bk AL A (R.
maddeni) 15 2F AR AR AL T NAATAA
AbFE AR 5 IBA iz 18 AU ARG, GA, #
TR AN G AR s A 490 1 550 3 o 410 o 300 1 40
S0 AR 5 Y B 2D 47 B (Po pudus ) AR £
MK JE (Gou et al. 2010) , MHI M AL (Lycium shawii)
HG 78 A A2 (Suleiman et al.,2011) ; GA, &b HE K & JH #E
AR N AR 43 B K b5 0 5 SE 3R BRI 7% #s (Pinus

sylvestris) H MR B [A] , B AR A2 AR 2R 01 A= H8 4% (Ernstsen
et al.,1986); Eshed er al.(1996) F GA, &b ¥ £ #
(Quercus ithaburensis) BERE , & L2 GA, HIF AL B 1) 4
SRR R 6~7 A%, T GA, B He Ak P 4 7 K RE $2
AR A TN GA, FirAb B 5 A AR 002 DR X B Ak ke
BTG4 B 81 Nanda er al. (1972) B faj 41
GAAIETE 14d B 3G N g 3 i€ 4E (1 pomoea fistulosa )
A AR ARG Bl 2 B L 24 d TR/ T
X AR, 6-BA WA K S A GE ARIE Y 4 il 5] i
AR X 53 S ZIHH@EI'J“?E 5534t AR
JeASTEARTE BBt [ /0 1
mla)ﬁi*ﬁ%*ﬂﬁi*ﬁﬁl(Wroblewska,ZOlDo
AWFFEAE TR R W] R MR R K H AR BAER
Xof JEE £ L S AT 4 TR 4 A 5 (H A TR 3R 1 5 0 K/

W (Portulaca wmbrati-

I=A
52 HR
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*6 ZHEHBEEERNERSE
[CI(x)].U(x)E.RE(IW).D EREHF
Table 6 The value of comprehensive index [CI(x)],
U(x) ,index weight (IW),D of different combinations

on traits of cutting propagation and sequencing of D

HE
Combinations CI (1) CI (2) U (1) U (2) D
(mge+ L")

HEF?

Sequencing

CK -1.8805 -0.7679 0.2816 0.4506 0.3262 16
GA;50 2.9580 1.4389 0.9743 0.9089 0.9571 1
GA;100 1.0696 1.2280 0.7040 0.8651 0.7465 5
GA,;200 0.6385 1.8775 0.6422 1.0000 0.7366 6
GA,;400 0.3265 1.2480 0.5976 0.8693 0.6692 9
IBA50 0.4819 1.3687 0.6198 0.8943 0.6922 7
IBA100 2.8277 0.3986 0.9557 0.6929 0.8864 3
IBA200 3.1374 -0.0058 1.0000 0.6089 0.8969 2
IBA400 3.1365 -1.5633 0.9999 0.2854 0.8115 4
IAA50 -1.4309 1.4389 0.3460 0.9089 0.4944 14
IAALI00  -0.6132 1.3730 0.4630 0.8952 0.5770 13
TAA200 1.0276  0.2780 0.6980 0.6678 0.6900 8
TAA400 0.9455 -0.3119 0.6863 0.5453 0.6491 10
NAA50  -3.0611 -0.0979 0.1126 0.5898 0.2384 19
NAAL00  -0.9123 -1.8150 0.4202 0.2332 0.3709 15
NAA200  1.2064 -1.8122 0.7236 0.2337 0.5944 12
NAA400  -3.7506 -1.1740 0.0139 0.3663 0.1068 21
6-BA10 -3.8476  0.5989 0.0000 0.7345 0.1936 20
6-BA 20  -2.3736 0.1595 0.2110 0.6432 0.3250 17
6-BA 50 1.9676 -2.9377 0.8325 0.0000 0.6130 11
6-BA 100 -1.8533 -0.9223 0.2855 0.4186 0.3206 18
WE W 0.7364 0.2636

KEBEHMRXEHEEWWNAAERKESR. 240 F

P2 v 83 P S B e AN AR B B A AR S BT R G
TR A IOV R SVETE 3 A 1P NIREE iR
AR, Hodh GA,  IBA Ab 38 7E KB 4> 7 i kR
H R IR TAA ROR— %, T NAA 1 6-BA 7E48
FRA MR R 2 IBALVTAA L NAA & 6-BA
MEHRA G ANG R —B(Lu et al.,2012), 1M
GA b 25 48 5 A L S 19 A A0 556 A AR %, RIS 2
RIFME IR AR W L AR KOR A T AR . AL
AR J5T Ak AR B RS A Ay 4 7 BK R 47, GAL B & 12 v
REFAALBS B AR AT fE S GAL FTHE R | {2 ik A 2
T 20 T oA A A P U 35 A R K P A OG5 i
VT A BFSE & B KIBA JKNAA 4b 35 AT $12 25 86 ik B
(R. scabrifolium) (B = 55, 2013) K ] 0 J& A9 4
AHAY (R, staminewm) (ZERIAEE, 2012) 46 F ) N
I8 GA, & i, H GA & & ETH S 4805 S A
SERRIE R TE ARG M8 GAL X AR 5 L ke %5
AR )3 5 FF GA, X BS 3T 4 A2 AR A HE AR
FH o B R 3 XoF B AR AR R AN G A AR MR th A A B
AR (ERO R R NP A TR DR UNCVETE 32

Wi 2 I B A RS B AERO 54 Ao E b iR
RN EE AR DA B (B fie L Bl % e T
OB TR e 9 AR SRR B 7 B, ~ B, B Fif
W Th v R A B, b PR L AT RE S ik BT O
1R VA R AL U7 A T A R S e A R
(Swamy et al., 2002; Singh et al., 2009; Amri,
2011) % BN A5 3 R AN AR A F R AOCR
A By K-k BE AL RS AT 46 B 1 R . T
DR 2 52 1RO CA X B R A MBI, A 10 R RAR 2 L
23 AR AR A M 3 B S, T R Yy
A K. R & B A R BT R R A
K 3 ANHA 2 MR A R TR 41 A TR BRI R 22 R AR
R LI U8 2R o 28 % i Y R W R T A L ok
RE R E K, AT RE R AR I 45 R G T (4 A IE
AT 47 B B 2 0, BRAS [ A 18] ) 4k A e T A7
FE 22 5 TR B A P9 i 28 MR AR b 3R (R o
FasE) B EMEKOE G, Amri(2011) & B K
T2 e i 0 2 5 i A AR R A AR AR K R S
A AR L R ] 2% RS A OB R K B S )N
LB ZE PR 5 A AR P IR T 8 AR G A 55 L TN Sk Tk
BRI R] W 2E S A KR TR BB SR
s AR T IRER . T UL A AL RS AT B AL
WETZ 2 A EHFE R, 3R MR KTk
J3E KT X B R A R IR B B i K T A AR b
KR,

21 M ERAL A B ARG 8o g5 A TE N &
M.50 mg « L'GA;HEWME WSO R &4 (D H
0.9571) , AR 20 B A7 2R 2 B A2 850 S A
RUEFAAEHER AR LBt a R £
LA BAREL R R B AR AR R A KRR R B 22
ATRES GA, $ il ) AR T2 i A1 55 200,100 mg » L
IBA 44 D A AHIE (53514 0.8969.0.8864) , Z5 &
TEM RO R, B E A MR AE 21 LGP R %
B AR H IR B R 475200 mg « L'TAA A
UFH BRI (D AR 8) o H B e 3 Ak R —
M NAA X 200 mg « L' ,6-BA X 50 mg « L' 4b 3¢
/NI 4 R B AR e ik S R R 2% T
WECOREAE R AL RS FFR B W AEAR A . BT, GA,
E T AT B YRR A RS R K
T AL B 5 7 4 (Korkutal et al.,2008) , f L
12 9 46 ol 2R AR A AR L AR BIF 5 4 4 B G AL I P 40 38
FLA TR (0 AR AR L RR IR ABISE
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