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Abstract ; To find out the best IBA concentration and cutting time for rooting of Rhododendron subsect. Maddenia (Hutch.)

Sleumer cuttings, we studied the effects of four IBA concentrations and four cutting time on rooting of cuttings of Rhododen-
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dron kiangsiense and Rh. liliiflorum, using soil + sand (1 : 1) and peat + perlite + vermiculite (3 : 1 : 1) as rooting
media. The results showed that IBA concentration had significant effects on most parameters except for retention number of
old leaves. Cuttings treated with 100 mg - L' IBA had the highest rooting rate and length of new shoot and the lowest rotting
rate, with good performance of other parameters, and that was the optimum IBA concentration for rooting. Followed by 50
mg + L' IBA, cuttings had the highest root width and new shoot rate but the lowest number of adventitious root. The solution
of 200 mg « L' IBA could promote the development of root, but it gave a low rooting rate and significantly inhibited the de-
velopment of new shoot. The contrast had the worst effects on rooting. Cutting time had significant effects on all rooting pa-
rameters, and early spring (April 18th) with hardwood cuttings was the optimum cutting time, which gave excellent effect
on most parameters except retention number of old leave, followed by autumn ( October 19th) with cuttings transforming
from semi-hardwood to hardwood. And summer with softwood cuttings (June 21st) or semi-hardwood cuttings ( August 16th)
had the worst effects, so that was not suitable for cutting propagation. Species and rooting medium also had significant
effects on rooting parameters, such as Rh. lilitflorum had better rooting capacity than Rh. kiangsiense, and peat + perlite +
vermiculite (3 : 1 : 1) was better than soil + sand (1 : 1). This study found for the first time that using hardwood cuttings

in early spring before new shoots sprouting could significantly promote rooting of these two species cuttings, and that pro-

FASMESE: IBA WRBE I A]0 TP AL RS F A S AL AT A6 A2 AR A 1469

vides the information for cutting propagation of Rhododendron subsect. Maddenia species.

Key words: Rhododendron kiangsiense, Rh. liliiflorum, IBA concentration, cutting time, rooting effect
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Fig. 1 Changes of the ten-days mean maximum, minimum temperature at Lushan Mountain in 2012

Top=The first ten days of a month, Mid=The middle ten days of a month, Botten=The last ten days of a month.

TR 3~4 7, FRHE R R/ NgT 25 1/2~2/3, L)
WK AR RESEER FH B A A P ( Iz
TIH) IR 1.0~1.2 em 1 ZFIERE) , LA
%%imﬁ@ﬁ%u#@ﬁ%(l‘“erriani et al,2006) 4 inA:
R X T A ( Nawrocka-Grze skowiak ,2004) o
1.2.2 XE&T  IBA KR (A5 1) . EHATH
W5 & B, MR IBA 1] fiE iF 5 2 2 B AR AR, HAE
B T TAA NAA(EFIESE 2014) , Rk
TLPUAERS A & A6 B+ 4 Az AR % S A IBA VR B,
2010-10-21 DIYAFEAE PR 5T - K o1 fbash R R 4
JEH WY (1 1, V/V, RED) N, ITRET 4
A~ IBA YR BE A9 A AR SE 55, 4351 2 0,50, 100 K 200
mg « LY IBA I BOR AR TEILT 16 h,

FRFEAT I (X5 2) o S HR BH PR AL Y a5 A
FFAFIHED, LRSS 1 0% 1Y f5e e IBA ¥R (100 mg -
L) RIS 16 h Yo+ IR G +8A (3 1 1 ¢
1) AEEFR, 239 T 2012-4-18 (T, ) .06-21 (T, ) .08-16
(T,) A 10-19(T,) JFRE T 4 N a) i E AR 5256

i WL EZ 2 R, 2012 4F VTG At B A& A6 3 K
04-21-29 HrR4EH I N 04-26 5 [ -5 AL RS BEAE I N
05-09-22 , Fr R4 s A 05-18 , V175 KBS #1510 . T
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Table 1  Variance analysis of the effects of IBA concentrations on cuttings’ rooting parameters of two Rhododendron species

F{H F value
725 5 f R o R s
BLITFAIR TERE  EEAEREK P g -

. _ -8 7 A 7 >
ool i Noof Lot 0B TIRE o TEE e
variation Rooting rate  adventitious longest Root width £ old leaves / At ,g‘h . Rotting rate

(%) roots / adventitious (cm) oo q caves rae new shoo (%)
rooted cutting  root (c¢m) rooted: cuttings (%) (em)
C 11.023 == 25.710 = = 39.343 = 37.298 s 1.904 106.667 = = 10.913 = = 5.067 *
SP 15.311 = 245.992 s 19.813 = = 169.830 = = 2.925 50.000 s = 30.179 = 40.463 * =
C x SP 2.860 30.767 = 7.361 * 17.907 = = 1.586 12.667 % 2.722 0.634

i C=IBA WK SP=¥Fh, = FK/RTE0.05 KF L RE, « * FIRTE 0.01 KF L EE,

Note: C=IBA concentrations, SP =Species. * indicate significant differentces at 0.05 level, #* #* indicate significant differences at 0.01 level.

R 2 BAREXNAMERITHERERZMPZELLER

Table 2 Multiple comparison of the effects of IBA concentrations on cuttings’ rooting parameters of two Rhododendron species

% REMREL BRAERK -
R t/:tﬁ%t}: (%) No. of adventitious roots / Length of longest Root *%Tf: (em)
IBA ootng rate L7 rooted cutting adventitious root (cm) oot Wt o
(mg - L")
SP, SP,  ¥J{H Mean SP, SP,  ¥J{H Mean SP, SP,  ¥J{H Mean SP, SP, YA Mean
0 40.00bc  30.00¢c  35.00B 4.50¢ 15.17a 9.83C 2.35e 5.08d 3.72C 1.10f 3.25bc 2.18B
50 70.00a 55.00ab  62.50A 6.00c 13.37a 9.68C 6.46abc  6.12bed 6.29B 3.12¢d 3.61ab 3.36A

100 70.00a 65.00a 67.50A 8.23b 14.77a 11.50B 5.59¢cd 6.79ab 6.19B 2.56e 3.69a 3.13A

200 65.00a 25.00¢ 45.00B 13.89a 14.08a 13.99A 6.86ab 7.50a 7.18A 2.77de  3.50abc 3.13A

I Mean 61.25A  43.75B 8.15B 14.35A 5.32B 6.37A 2.39B 3.51A
Lt AR N .
BA o N o New bt e (%) Lengh of o oot ) Roting e (%)
(mg - L")
SP, SP,  #JfH Mean SP, SP,  ¥J{H Mean SP, SP,  ¥J{H Mean SP, SP, HI{E Mean
0 2.38b 2.41b 2.39A 10.00c 20.00b 15.00C 1.25¢ 3.25a 2.25A 5.00c 35.00b  20.00B
50 2.64ab 2.59ab 2.61A 45.00a 45.00a  45.00A  2.34abc  2.98ab 2.66A 5.00c 35.00b  20.00B
100 2.36b 2.63ab 2.49A 20.00b 50.00a  35.00B  2.38abc  3.00ab 2.69A 5.00c 25.00bc  15.00B
200 2.48b 3.25a 2.86A 0.00d 10.00c¢ 5.00D 0.00d 2.00bc 1.00B 15.00bec ~ 75.00a  45.00A
HI{E Mean  2.46A 2.72A 18.75B  31.25A 1.49B 2.81A 7.50B 42.50A

E: SP, = VLVYALAY,SP, = T AAEAAS . ARIKS FRERRAR IBA We B sl Fh A B3 22 5% (P<0.05) , ARG FRERIR AR IBA #e B2 5 Y Fh e & 1A 2

FF25(P<0.05)

Note: SP, = Rh. kiangsiense,SP, = Rh. liliiflorum. Different capital letters indicate significant differences between different IBA concentrations or species ( P<0.05) , differ-

ent small letters indicate significant differences between different combinations of IBA concentrations and species ( P<0.05).

(P<0.01) 7K ; Ppfioxst B & - 83 A7 BN T A AR AR
Tebr A R, WNRZE IR (£2) ,4
ASIBA W E 1,100 mg - L7 AR A AR AR R AN K
R SRR AL, R AR R B R 4550 mg -

L7 Kb R BT AR R R K, (HAR 2 AR £ /D5 200

mg » L AEBRE MBS AN e MK S B A4k
B R (HHTAE R A S R g 2 T H e A
PR AR SR KT 50,100 mg - L7 ALHR X HR Ak
PEERBTAS 3 AR S R B 0 T 200 mg - L
IBA Ab, B FR PRI RN 22 . WiRpALRS T, B 51k
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Table 3 Variance analysis of the effects of cutting time on cuttings’ rooting parameters of two Rhododendron species

F1{H F value
=1 ;’Eﬁ
AR JRU e 4 e . %
variation . No. of Length of longest . Retention No. o T
Rooting rate ” L Root width Rotting rate Callusing rate
adventitious roots /  adventitious of old leaves /
(%) : (em) . (%) (%)
rooted cutting root (cm) rooted cuttings
T 62.230 = * 32.233 % 18.665 # * 29.756 % * 6.353 s 4.000 98.545 = *
SP 0.477 7.536 = 9.076 = = 9.618 = = 0.038 4.000 0.008
T x Sp 6.668 3 5.377 s 4.104 = 4.989 = 0.119 4.000 = 9.941 =
T T=HFAE, SP=1f, = FRTE0.05 KT L RBFE, » = FRTE 0.01 KF L BE,
Note: T=Cutting times, SP=Species. * Difference is significant at 0.05 level, #* * Difference is significant at 0.01 level.

R4 FEEEX AT RERERZME S ELLR

Table 4 Multiple comparison of the effects of cutting time on cuttings’ rooting parameters of two Rhododendron species

NEEL

REKAEMRK

AR . . : L
4] Rooting rate (%) No. of adventitious Length of longest Root widl}rln (em)
Cutting °© roots /rooted cuttings adventitious root ( cm)
time
SP, SP, P{H Mean SP, SP, $1{H Mean SP, SP, ¥1{H Mean SP, SP, $#1{E Mean
2012-04-18 76.67ab  96.67a 86.67A 16.45b 23.51b 19.98A 1.79bc 3.78a 2.78A 1.82b 3.10a 2.46A
2012-06-21  0.00d 0.00d 0.00D 0.00c 0.00c 0.00B 0.00d 0.00d 0.00C 0.00c 0.00c 0.00C
2012-08-16  23.33¢ 0.00d 11.67C 2.83¢ 0.00c 1.42B 0.29d 0.00d 0.15C 0.29¢ 0.00c 0.15C
2012-10-19  56.67b 86.67a 71.67B 15.62b 36.94a 26.28A 0.67cd 2.67ab 1.67B 0.77¢ 2.48ab 1.62B
YJ{H Mean 39.17A  45.83A 8.72B  15.11A 0.69B 1.61A 0.72B 1.40A
[H- 57 7 )
< \ Retention% Nj; Ei')ﬁff leaves / B B
FH ; . Rotting rate (%) Callusing rate (%)
Cutting rooted cuttings
time
SP1 SP2 HJ{H Mean SP1 SP2 H){H Mean SP1 SP2 HI{H Mean
2012-04-18 2.43abc 2.37abc 2.40BC 0.00b 0.00b 0.00B 100.00a 100.00a 100.00A
2012-06-21 1.94be 1.67c 1.81C 0.00b 0.00b 0.00B 0.00d 0.00d 0.00D
2012. 8.16 3.47a 3.38a 3.42A 0.00b 13.33a 6.67A 93.33ab 60.00c 76.67B
2012-10-19 2.97abe 3.17ab 3.07AB 0.00b 0.00b 0.00B 40.00c 80.00b 60.00C
J{H Mean 2.70A 2.65A 0.00A 3.33A 58.33A 60.00A

T ANJF) RS TR 3R R [ ) sl A ) A7 B8 3 22 57 (P<0.05) , R[N S F R AN [T A 1] 5 0 F 2 1] A5 B 3 22 5 (P<0.05)

Note: Different capital letters indicate significant differences between different cutting times or species ( P<0.05) , different small letters indicate significant differences be-

tween different combinations of cutting times and species (P<0.05).

FERSBRAE MR AR B AR 22 TP AL RS Oh, e ds
PRI 2 TG A S (28 i B A7 R Bl ] 22 5 A

B#F),

T R IL, TBA 25 49 b 14 52 3800 %o AN
TEARE B AN E AR MR BB A R A 1 2 i i

- B/

B, LIRS TBA Y AR A

225, WAFPFLES 4 ASFF4 e ] A2 i3S bR 19 2 1 L
L ELIE-) ,iflﬁ%{l’rﬂﬁﬁ%u 50,100 mg - |
IBA Kb A, B G AL RS TE 0~ 100 mg - L' ALFRET
B2 BE T T T, 200 mg - LA B bk S A=
HRARF B AN 2 AR VPG AL S Rl % IBA ¥ 2 Tt 5
TR E YN, B A AEA RS AR 4 MR C B 22 5%
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BEKAERK ITPEFAS L 200 mg - L' IBA AbH f
£E.50 mg « L'HIK, B A6 HES BEE W 1Y T
B AR R YT PG ALY L) 50 mg - L7 IBA Ab B AE,
200 mg - L' HIK, BHAEFBSTE 0~ 100 mg - L' 4b
TS Fifi 2 9 B T v T K b DR BR . YL PR AL RS 7R
4 A~ IBA VREEIR) TG 35 25 5, 0 B A AL A RS B 2 vk
VI T v T 0 R R YT PG AL RS A AE AR RS 4 B
2L 50.100 mg « L'IBA &b P f = | Bl & v 7 ik — 2
T e 150 8 3 AT B A A L VPG AR S AE 0~ 100 mg -
L'IBA Ab BRI Fifi % ¥ 2 T2 1074 K, 200 mg - LAk
HRHEZF A LAY 200 mg - L7 Ab i /N T
X HE SRR PR BSAE 0~ 100 mg - L' IBA Kb P
By 22 3 AN 8% {3 200 mg - L' ACFR KR T, 8 4>
HEMRFEFREE S T, 100 mg - L IBA i W5 Fl At
RS A R, 50 mg - L7 HYK, 200 mg - L5
% X HRAC P 22 A AE T BY A AR AR T
PERERS

2.2 FT4E B (8] 3 7 b Ak B 4T 1 A AR B R M

1% 3 1] UL, 7475 B (8] B X T 2 ANk I 355
i) 4T FE AR A TR M i 3 KT 5 T 4 b A6 i R
SERRC MR R A AR 0 3 R, R R B
M) , 158 B 47 s ] X A= AR 1) 52 Ml T ) 7K -
4 ANFHERE] | B 2012-08-16 FF4 H 30 /01 Ji 12
(EAACFERS) Ab, HoE i) oA DL 2 e 6 M98
B b, 04-18 4 A= ML A S AN s M AR K i
PR 34 i 2 F e et 1) A B AR B D 10-
19 4 A B ARBURAE , B 5 R B RN L B HR
FIBLLT ;08-16 FFdi B & it B A g 2 4h , e 4
PRy R 22 506-21 FFIF A bR R IR 25, FEFP
[i) 22 5 38 3] i EKE I H8 An L E A AR RS T
POkLRS (K 4) .

FTA7 s [70] 5 49 b (40 58 80 % Bk 2 - B3 A7 50
()T A Febn A i B E e e (2 3) . k4 1]
DVE AP AL B AR MR R KA E R AR IR AE 4
AT A B ) B R BUAR AL, $4DA 2012-04-18 FF- 4 fx
££,10-19 46 H vk, 1B 08-16 ,06-21 FT4i i A A5 46
FERS A AR 1T 08-16 F47 A4 V176 KBS A /D A 4R
TEPGAE RS R E ML 04-18 5 10-19 FF4fi2Z /N
W E KT 08-16 414, 1 A &AL RS 10-19 FH4d
ERKT 04-18; Wil AL BY M B8 A5 L) 08-16 FF47
% ,10-19 ,04-18 FF-4d H YK, 06-21 44 e /b ; W4
RITLL 04-18 44 fi 55 . 06-21 FF-4i e A, 1B VL 74 At
A% 08-16 34 . F K T 10-19, 1M & & 46 #L B A

(R 4) . BEMRIBIRZEE TR W, ,04-18 FT-4 W
FEBS A MR e 43, 10-19 45 Hvk, 08-16 J2 06-21
FHGRORN 2 , N TR I A A e r RS AR
(DAL AN A

3 w54 #

3.1 IBA iR EXHHF R ERM I

FAXFF TAA J¢ NAAIBA Fa@ MRis 2412 7
PN AR E A MR 36 P 5% ( Rana & Sood, 2012; £ 43
R4 2014) g I\ Ay 2 FE Y 48 & A ) 1Y Jee A AR AR
7 (Singh & Gurung,2009; 5K AR 1E5E 2014 ), (H A ]
Yy e AR H8 bR X TBA ¥ BE G I N AF AR 22 R
( Nawrocka-Grzeskowiak ,2004) , AW &P, IBA ¥
JEEXF 2 i B AN BT A R bR YA R E R, 100
mg + L IBA 20 F AT REEATR R 42 25, 38 i A A 8RBT AN
K HE R RN R4, A RACR FAE; 50 mg -
L'IBA Ab B8 IR I FB AR 22 (HR ARl b, 34
RHEY;200 mg - LTALBEEAAT LM R L H, (H
JE LA AR AR R B IR BT i S 2R
X IR AL B A AR AR R BB 25, E B IMESE
(2014) & 50 100 mg - L' IBA b B G35 AR RE
A #EES ( Rhododendron latoucheae) J& K23 3w AR
200,400 mg - L' IBA AbHE AR R & F ,1H 400
mg « L ALBRG | R AR A | B ALR A AR AT 0 T i A
AR E A RESE (2015) 76 = 83 #1 BY (Rh. fortunei) |
Rana & Sood (2012) 7ERTCAER ( Ficus roxburghii) 4T
P E WA BRI 25 R . AR IBA b3
PEBEPRAL BSLEARFIAR R B A& &, FTREIH A T4h
U5 IBA 5 1 47 A PN R IR /K B 6 e, A/l
et T Ry K 5 85 E B A B (Husen, 2008 3 8 =
Je 4 2013 24 2012) ;200 mg - L TBA 4bH
A M AR AT FT BB 2 = VR T 1Y IBA Kb BHUXTH 47 il 4H 21
TR T T 51 A A8 AR 2 5 AN S AR A
( - 2014  E45H 2015) 5171 200 mg - L' AL PR &
5 A0 A 35 A T Bl D) AT BE S U RE IBA Kb BT 75
LI R = A 2 (Sun & Bassuk,1993)
3.2 HaE BT R E RN R

BEASHE P 19 2E JHUIR B0 D 28 25 47 1R A A g
( Cristofori et al,2010; McGuigan et al, 1996) , K
DRI WAL N R 58 R UK B
Z= 51 A8 4k (Guo et al, 2009 ; Bhardwaj & Mishra,
2005) , HASAL B DR 4 bt 7 (B = e 2, 2012)
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36 %

FERGAEFN S B 2 AR AR M AN A ] e (4T 4
At [R] 25 548 K (Jones et al, 2010 ; Nawrocka-Grzeskow-
iak ,2004) , ASBIFFERB  FF4 I E0 A S bR
BIA B0, 2012-04-18 FF-46 B & - B AE 5 D
Ab HETRAR AR U S AR B 1) SR AT
1] 510-19 FF4BR B G AL AL RS A E iR 240 e
FEbR CEM AR RS AN ) BICT 04-18 -4, ROR H
W ;08-16 FFAF LT Pk BS A7 A A= AR ELAR & i
W22 T 06-21 HT-47i W Ff AL B YR g FAE AR, &
B I b A S A ARSCR BB A e AR Jo AR B 1 28
Wog 245 R 5E7 Akl (Hae & Funnah,2011;Guo
et al,2009;Stubbs et al,1997) —3, A#F5EH, 04-
18 HT4fi £ AR RICR 5 AE T BB U5 PR T L4 A o Ak
B BRI E M FE RS AR, A A T ERIE
1% ( Bhardwaj & Mishra, 2005 ; Guo et al,2009) ;10-19
FHAHAR A BT s B SR EE  (Hit
IR AR 2 W7 ACPR BRI, 300 0 4 mT BB i ( £ AR
T, 2013) , AR RAECR KT 04-18 41467 06-21 K
08-16 FT4fiE AR AE 7 22, FI BB A2 i B AC JoT 10 2 B8 4
R R 06-21 14i) (& F70E % A L (Hae & Fun-
nah,2011 ;Stubbs et al, 1997 ) 8¢ &k = A= AR B3 [7] 49 i
(Ferriani et al,2006) . HA 2=E NN EARBE K
ZE AR AL 32 A7 A MR SR Y 52 1 ( Cristofori et al
2010; 254/ 75 55, 2007 ; ¥ {55, 2005 ) . ABF5E
06-21 FFAEARMI AP IR LY 25 °C (B 1), P
FEESREA B 2 AN E AT AEAR S T 08-16 FF-4fi-F- 1
LY 20 °C, B AERERS 7 AR B 8L BATS R
AR, AT UL FE ISR SRS 2 R 7
R T4 AR AR E 2 1
3.3 AMMBESERENER

AR BRI R AR RE ) 2 S C & Nl
( Nawrocka-Grzeskowiak , 2004 ; Owais, 2010 ; Mehri et
al ,2013) , ABEFE K B, 16 25 57 38 3 2 35 K- (9 B
AIabrh, A A A RS BRTES 1 PR e
RIEZAN e TILVG RS , R H G AEH Y
FHFAMBE 1R T YLV AE RS, VLV LAY Ry v AU g
AERAE  HARERRE 155, 1A & AEAL RS Ry KHE
RE/NFEAR AR S BETRE )5 TYLPYFLRS ,
ikt BS 1 AR AR R B 5 HE A B R KRR & . A
WEIEH, A A6 BS 78 2012-08-16 FT4 A A 4, Tl
HEARLRE RO A 5 0 VL VG AL AS R A D B AR X
TR ST AR I PR AL B B R BT AL R E R G A A AL
At BRI IG ( e TULPGAERS 20~22 d) REEAR

JFALRRFE HAG , AA T AR IZ B it — 2 R TA
JoT AR B v A AR AT R AR AR
3.4 HEBEERMITHEERBZE

BE I 20 A5 B R R e AR AR A AR
FERFON A R 0 A HEACME RN 5 R (Mehri
et al,2013; EHE,2015; &R 6%,2013) . AHF5E
R AL O A AR AR AT BRI, 2010-
10-21 G+ +3¥ (1 : 1) KT .100 mg - L
IBA b3 FF45 38 JEI A A AL AL RS A AR 32 65.00% |
AFEREL 14.77 % JFL2FIA 25.00% ; 117 2012-10-
19 RV R+ G +18 4 (3 1+ 1) T A
IBA Wk EEALH  #F4d 15 J8 B HA AR R 86.67% A E
AL IK 36.94 2% SRR Ny 05 TLVGFERG A HLAL
e A A o 5 ol bt A SR I SR B, 3R I8 e +
BEREHIEA (3 1 1) R AR T
T (1 1), KRB +IEA (311 1) 3
Ipitacy ity e S AN E PSR R =2 = - IR U €U
BB M8 A n] 038 32 0 138 < HEZK P ( Mehri et
al,2013; T F 45, 2015) , %45 Bt 5 251 B 4
(2014) HyfiR1E—3K .

TLPGAE RS | E A e AR LB B, TR )
W FHR R AR A T SR R A== AR T, B AT,
ENEZRABFHREEL TEE (B 5,
2013 ; 2B 2012 ) Rk (5K SR AR5, 2014 F
PESE,2015) AT, RS AR AR5
ORI, BB 8 Sl TR A AT R BT A A R AT
A7 AT 8 v PR RE B AR AR RCR, B A B AL B AR AR
ik 96.67% ,TLVGFERSIA 76.67% , HIR R K H R
U o IZEERN NI 2 RS R b H
A EERE L (H AR Y A B AE () 21 ARk Al
PR A BT IBA M i S H: 5 A6 AR A A DGR 38 A
ARG,

SE k.
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