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Fig. 1 Rooting position and rooting effect of cuttings of

4 alpine Rhododendron varieties (90 d cuttings)
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Tab. 1 Effects of media on cutting rooting parameters of 4 alpine Rhododendron cultivars, and variance analysis
S K RGES JIETES AR BRAEREK A
Ci (Euc) 93.1842.27 aA 88.6443.56 aA 70.4646.34 aA 12.47+3.36 aA 5.37+2.20 aA
R C, (TSO) 86.3743.26 aA 84.8543.93 aA 62.12+5.35 aA 16.28+3.86 aA 5.15+1.94 aA
C; (ArW) 93.2641.62 aA 91.6742.08 aA 63. 644,33 aA 12.64+1.68 aA 4,11£1.01 aA
C, (PoD) 94.7041.35 aA 87.8843.03 aA 15.91+3.38 bB 4,08+0.88 bB 0.222+0.08 bB
M,(1:1.D 93.1842.77 aA 87.8844.52 abA 67.43+9.66 aA 23.1443.95 aA 9.82+2.35 aA
M, (3:1:1) 93.94+1.71 aA 94.70+1. 35 aA 51.5247.37 bAB 8.14+1.43 bB 1.8340. 46 bB
R M;(1:1:3) 90.91+£2. 24 aA 87.1242.36 abA 53.03+7.15 bAB 8.04+1.04 bB 1.554+0.52 bB
M,(1:3:1) 89.4742.71 aA 83.3443.13 bA 40.15+6.07 bB 6.15+1.14 bB 1.6540. 82 bB
C 1.529 0.496 25.933*" 16. 620" 11. 763"
F {4 M 0.998 2.599 6.182** 24,101 21.555™""
CXM 1.101 0. 835 0. 788 2.988" 3.768"

TE:C= Al M= 3L 5T, 3R P 8ol S 00 - bRk i 22 RS b A RR G ik  NEF RS

ETRNCE

Tab. 2 Effects of media on root architecture of cutting seedlings of 4 alpine Rhododendron cultivars, and variance analysis

F 2 RPN A AR LRk S SRR AT 5 B AR R A SR AT R R K 22 03 B

3R 0.01 F1 0. 05 K22 5

S KA BAREK WP HAR SR KT AR SRR
Ci (Euc) 157.54469. 83 aA 0.27640.065 aA 286. 43155, 00 aA 93. 75454, 62 aA
. Cy (TSO) 101. 96429, 90 abA 0.2427+0.026 abA 100. 62433, 94 abAB 19.19+7.50 bAB
C3 (ArW) 64.73+12.08 bA 0.19640.013 bAB 38.48+7.45 bB 3.0540.84 bB
Cy (PoD) 7.8443.13 cB 0.14440.028 cB 5.3543.28 cC 6.92+4.27 bB
M;(1:1:1) 226.96+64.27 aA 0.306+0.063 aA 345. 624147, 96 aA 103.55+53. 37 aA
) M;(3:1:1) 44.71414.97 bB 0.23340.027 bAB 48.49+25. 42 bB 16.41+6.89 bB
R M;(1:1:3) 34,71+8.27 bB 0.15740.014 cB 19.68+5. 68 bB 1.45+0. 55 cB
M, (1:3:1) 25.6947.56 bB 0.16140.022 cB 17.07+7.10 bB 1.50+0. 88 cB
C 22. 365" 8. 677 15.653"" 9.213
F 14 M 33.034 " 12. 860 ** 27.519** 20. 404 *
CXM 6.677"" 10. 659" 10. 665" 13,241

A Hofth 8 ASFE 4w B X3k BB 8 K. 3% 3 16
FIRLAE I 5 A A MG B 18] 00 AH OGP AR XF 458 55 5 X
R A ERK 5= AR BGAF] 092851
4 AR F AL BYFE AR ] A9 RH O PR 5 ) 2 S AR R
T AR AR A B T 3 ] A DG 2R Bl i 0,989 LU
B AERIE AR SR R AFE AR RAUR T8 5 SR K
AR G ZR K 0. 908, T8I OR 457 BT 1 4 7R K £ g
W= @ A RN —E R A AR s 7 A A
WA M TAR, B A —EiRAER (r=
0. 3217 ) 5 1M A= A 246 8 iy fry Aub B8 FC AT 4 7 AR G AR
R AR AR A B RR AR R A
2.5 mMEERAEGXNHRBERIER

B & HBIT N

Duncan Z 8 W LR Y] (E 4) . AR 5 Fb 5 5k
B GTE A B i f6hs B B 3% 2% 55 B E—4H
GEARFE WA b L iy RIS AR, K, 51—

%0 B R

ol /D B0HE b LA VE A 4 T S B ROCR A
TR ISR B R ECE T A VRN B TR AR
T R A5 RS T R R R G T DA
M 9 e A R B 968 1 5 A 1 LA 8 AN FE b AT SR
BERBOEAM. G5 R FE .16 M AP C (Euo) 5
M, (1:1: DA UERK, HHEASE 2 446 1T
25 ZA A BRI KA E R HEZ S 2 40, HAh7 4
B IR R R A AR AR R =ik 87. 8800 R T
ik 16. 73 mg, FRAIIE 4 AR R KRR bR ) O
FHMA A C,(TSO 5 M, (1: 1 DAL UAEH
W HBEKARERKHEZSE LR TH.EREK . EBR
TR RUHE R 5 2, B R RV AR
P4 3:C, (ArW) 5 My (1 : 1+ DA UEFHIR, %
A AR AR IE 84. 85 Y0 , AR Y- X B 1% 3 PR 22 Hh
Mg bR A B AF R B0 C (PoD 5 4 FhILRA &
U HHER S 13~16, 5 AR 85 %,
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Tab. 3 Correlation analyses on cutting propagation parameters of alpine Rhododendron cultivars

iR 7N FH & 2% Correlation coefficient
Traits X, X, X; X, X5 X X7 Xs X
Xy s % 1
X, Wi 0. 759" 1
X3 B 0.177 0.321* 1
X, BEAERK —0.030 0.034 0.615* 1
X5 R THE 0.055 0.091 0.581**  0.928"* 1
Xo: BARK 0.115 0.141 0.573** 0.834"” 0.908"” 1
X7 R EAE 0.101 0.105 0.499**  0.668**  0.725"" 0.852"" 1
X - BRI 0.148 0.148 0.448** 0.670** 0.786** 0.961** 0.851** 1
Xy BARRRR 0.175 0.169 0.380**  0.590**  0.717**  0.919**  0.829**  0.989" 1

FA4 RS 2 A S X R bR A 5 R SR eR B0 A

Tab. 4 Effects of cultivar and medium combinations on cutting propagation parameters, and subordinate function evaluation

By s
BEER AR AERF mKAE WRTE O BRK O REY MRE BRMER ] U(X)

s B R ‘ Ja PR B
/% /% /% MK /mm  /mg /mm  HAE/mm @H/mm’ /mm’ UK Hery

93.944+ 87.88+ 87.88+ 30.11+ 16.73+ 523.324 0.643+ 1088.66+ 371.00+
M;(1:1:1) 0.977 1 1
6.06ab 12.12ab 12.12a  5.77ab 4.02a  130.15a 0.034a 314.55a  119.93a

90.91+F 93.94+ 60.61+ 5.00% 1.07+ 23.13% 0.148% 12. 15+ 0.75+
M,(3:1:1) 0.115 7 10
C 5.25ab  3.03ab  16.87bc 0. 69efg 0.59c¢ 7.70efg 0.007cde 4.50d 0. 35d

(Euc) 100. 00+ 93.94+ 78.794+ 9.11+ 2.42+ 59.03+ 0.165+ 32. 864+ 2.62+
M;(1:1:3) 0.186 3 5
0. 00a 3.03ab  8.02abc 1.06def 1.68c  24.00cde 0.027cde  18. 84cd 2.06cd

87.88+ 78.79+ 54.55+ 5.67+ 1.254+ 24.68+ 0.1464 12. 04+ 0.62+
M, (1:3:1D) 0.109 8 12
3.03ab 6.06b 5.25bc  0.88defg  0.44c 9.53efg 0.01lcde 4.37d 0.21d

84.85+ 81.82+ 78.79%+ 36.22+ 14.94+ 245,86+ 0.270+ 217.81+ 37.48%
M, (1:1:1) 0.494 5 2
8.02ab  10.50ab 13.21ab  5.68a 3. 96a 43.54b 0. 020bc 56. 49b 13.62b

93.944 93.944 66.67x 13.33x= 3.49%x 104.70x 0.342E 151.874 37.04=%

M,(3:1:1) 0.279 7 4
C, 3.03ab 3.03ab 3.03bc 3. 18cd 0.96bc  43.10cd 0.050b 82.33bc 19. 95bc
(TSO) 84,85+ 84.85+ 57.58+t 8.22+ 0.93+ 28.73+ 0.157+ 14. 87+ 0.90+
M;(1:1:3) 0.1256 9
6.06b 6.06ab  8.02bc 0.59defg  0.29c 1.58defg 0.008cde 1.61d 0.23d
81.82+ 78.79+ 45.46+ 7.33% 1.24+ 28.55+ 0.197+ 17.93+ 1.34+
M, (1:3:1) 0.115 4 11
9.09ab  10.92ab  9.09cd 3.06defg 0.73c 13. 45efg 0.039cde 9.50d 0.75d
96.97+£ 100.00% 84.85+ 20.224+ 7.17F£ 121.29%+ 0.179% 59,524+ 3.77%
M;(1:1:D) 0.295 8 3

3.03ab 0. 00a 3.03ab  2.73bc 2.18b 16.19¢  0.01lcde  8.85cd 0.99¢cd
93.94+ 93.94+ 60.61+ 10.114+ 2.56+ 45.46+ 0.208+ 29,13+ 2.384+
M;(3:1:1) 0.168 3 6
Cs 3.03ab 3.03ab  8.02bc  2.12def 0.37bc 14. 17cdefg 0. 018cde 9. 62cd 0.94cd
(ArW) 87.88+ 84.85+ 57.58% 11.44+ 2,80+ 46.15+ 0.198+ 28. 41+ 2.08+
M;(1:1:3) 0.167 9 7
3.03ab  3.03ab  3.03bc  1.90cde 0.77bc 9.43cdef 0.022cde  8.01lcd 0. 72cd
94,244 87.88+ 51.52+ 8.78+ 3.924+ 46,01+ 0.200+ 36. 84+ 3.98+
2.89ab  3.03ab  3.03bc 2.56defg 3.20bc 22.89defg 0.052cde  25.89cd 3.43cd
96.97+ 81.82+ 18.18%+ 6.00+ 0.454+ 17.374+ 0.134=+ 16.51+ 1.96+
3.03ab  9.09ab  9.09de 3. 10efg 0.25c 11.2lefg 0.071de 12.13d 1.53cd

96.974+ 96.974+ 18.18%= 4.11+ 0.214 5.544  0.233% 0.82% 25.48+%

M,(3:1:1) 0.060 3 13
Cy 3.03ab  3.03ab  9.09de 1.06efg 0.09c 3.17fg  0.054bced 0. 14d 12. 98bced
(Pol) 90.91+ 84.85+ 18.18+ 3.39+ 0.05+ 4,93+  0.110% 2.58+ 0.19+
M;(1:1:3) 0.019 7 15
0. 00ab 6.06ab 5. 25de 1. 15fg 0. 04c 3.65fg  0.037de 2.27d 0.17d
93.94+ 87.88+ 9.09+ 2.83+ 0.19+ 3.52+  0.098+ 1.49+ 0.05+
M, (1 1 0.001 1 16

3.03ab 3. 03ab 5. 25e 1. 48g 0.17¢ 2.11g 0.050e 0.93d 0.03d
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Effects of substrate ratio on root development of
cutting seedlings of four alpine Rhododendron cultivars

LI Dandan'?, LI Xiaohua'?, WANG Kaihong', SHAN Wen', WANG Zhaohong', ZHANG Lehua'"*

(1. Lushan Botanical Garden, Jiangxi Province and Chinese Academy of Sciences, Lushan 332900, Jiangxi, China;

Abstract: In this study, four alpine Rhododendron cultivars with high ornamental value
and adaptability were selected as the test materials. Two-factor completely randomized
block design of 4 cultivars X 4 media were applied to study the effects of different
and root development of cutting of alpine

medium compositions on rooting

Rhododendron cultivars. The difficulty of rooting between cultivars and suitable
medium compositions was elucidated, and the best seedling combination of variety and
substrate was screened out to provide support for industrial development. The results
show that the rooting time of alpine Rhododendron was 46 ~ 60 d. The adventitious
roots mainly originated from callus, which belonged to the rooting type mainly from
callus. Cultivars and cutting media had significant effects on 8 parameters except

cuttings survival rate and callus rate (p < 0.01), and the medium had a greater impact

(F#%

2. Provincial Key Laboratory of Plant Ex Situ Conservation and Ultilization, Jiujiang 332000, Jiangxi. China)
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Abstract: Taking the new stems of Rhododendron obtusum ‘Yanzhimi’ as explants and
WPM as the basic medium, the effects of different growth regulators on bud induction,
proliferation and rooting of Rhododendron tissue culture were studied. The results
showed that the best medium for inducing axillary buds in the start-up culture was
WPM+0.1mg+ L '"IBA+1 mg-+ L' ZT, with the average induction rate of axillary
buds of 43. 67% and the proliferation coefficient of 1. 18. The combination of NAA +
TDZ and NAA + ZT was used for the proliferation and strong seedling culture,
respectively, and the two types exhibited different states in terms of growth and
induction. Rhododendron had the best rooting effect on 1/2 WPM basic medium
supplemented with 0.5 mg « L' NAA and 0.1 mg « L' IBA, with a rooting rate of
82.5%. This research laid provide references for production of high-quality seedlings,

establishment of genetic transformation system and transgenic breeding of

Rhododendiron.

Key words: Rhododendron; tissue culture; rapid propagation
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than cultivar. The evaluation of subordinate function suggested that R. ‘Eucharitis’ and
M,(1 :1: 1) combination had the largest U value among the 16 treatments. The U
value of R. ‘Polaris’ and four media ranked the last in U value. The cutting rooting of
alpine Rhododendron cultivars is difficult, which is significantly affected by the cultivar,
medium and their interaction effects. The seedling effect of the four cultivars is in the
order of R. ‘Eucharitis’>>R. ‘Tortoise Shell Orange’>R. ‘Annne rose Whitney’ >R.
‘Polaris’; the four substrates is M;(1:1:1)> M,(3:1:1)> M,(1:1:3)> M,(1
: 3:1). The rooting responses of different varieties to substrates were different, and
the combination of R. ‘FEucharitis’ and M; (1 : 1 : 1) was recommended for industrial

seedling.

Key words: alpine Rhododendron cultivars; cutting propagation; media; root

architecture; comprehensive evaluation



