@MW  Guihaia Jun. 2021, 41(6) : 946-952 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201908034

Mrler, XBRESY, EFRE, 5. GA, IR FhALHE X F R BEAE AL BSF 0T & 052 my [J]. 7 PERES, 2021, 41(6) : 946-952.
CHEN T, DENG ZF, LONG YT, et al. Effects of GA, on seeds germination of five species of late flower Rhododendron [J].
Guihaia, 2021, 41(6) ; 946-952.

GA, i= T &b I8 XF 1 F B T2 #1 B8 Fh F A5 % B9 %2 I
R, BERES, hFED, KRET, A A, T §'?

(1. SMIRFE 2 S AR B % R S SE R0 2, 5P 5500015 2. [E MR JR) VG R 5 BT L
W) ZREVE Y R S S0 S, StBH 550001 ; 3. SHONUTTE KA AR A RlaEsERE  SRFE 550001 )

.

 E. BAEALEY (late flower Rhododendron ) F&=—Z A6 38 e A0 AL BS SRl 5L 88 O L5 48, BT 12 1
FH 2 e PR el s Ak i 5 it U DL S 28 55 SR I 22, JF 2 RURI I e A A S B U R AR IR R b, B4R
T MR AL B & A X R, DRI 2 5 e AR L RS 1 R R BRI HR B IR B 3K (GA, ) A B R A
HE 11 A 520, 1% SC LA LRI AR RE RS (/N AR RS R ERL RS Bk kR RS SRR BS AT U LR ES) S S5
AL, 8 AR BE (0,300,400 ,500 ,600,700 mg « L) 1) GA % HL R BE AL AL RS R T 2647 24 h =R AL 2R I
FEH R ZFHREL R F R R DL BB AR AR AR, 43 0B 8 AR R B B A Y Bl GAL VR BE, I X A )
AR BER FRRAT B Fh T (05 2 SRRSO R AT R, SRR (1) GA IR AT TR G A8 AL RS Fh i & B
PEIEVER  FEIE Y GAVREET TURRL RS Fh 1) & 248 50, & 28 3R & 28 3034 1l 38 v 1 0 BRAEL W & T | i
R e WA S MR 0 i A I ) P45 0 2L ok P AR X A 06, (2) R P AR S Bk it e S R0 U L AL S b 7E GAL ik
BER 600 mg « L ALF S A I0 B 2 H5 AR AR B0 K BE AL HS LA GAL M N 700 mg - LR Fh AL FH BT & A0SR AH
XU s /N FERS DL GA MR IE R 400 F11 700 mg « L' AFREbf, PR, 7EAE RS AR B b, T IR FHAREE & GA,
b B VRS Rl K 2R AR A R ]

KR MACKRS, P20, RAFTRE, RS, REFER, lE

RESES: Q945 XEARIRES . A XEHS: 1000-3142(2021)06-0946-07

Effects of GA; on seeds germination of five species of
late flower Rhododendron

CHEN Ting"”, DENG Zhifen’, LONG Yuting’, MENG Junxia®, LIU Jie**", YI Yin'?

( 1. Key Laboratory of Plant Physiology and Development Regulation, Guizhou Normal University, Guiyang 550001, China; 2. Key Laboratory of

’

State Forestry Administration on Biodiversity Conservation in Karst Mountainous Areas of Southwestern of China, Guiyang 550001,

China; 3. School of Life Sciences, Guizhou Normal University, Guiyang 550001, China )

Wi B HA: 2021-01-15
E€WE . FEARFELES S SN AR 0BG 254 (U1812401) ;e | iy B R R L %t 4 U H (B Fkh
514 [2017]4006) 5 S BE T HAFERHEAA AT H ([2018]130) s 51y RbA ORI H (HRLE [2013]29) s S A RHAAF
PRI H ( [2019]2854) [ Supported by the Joint Fund of the National Natural Science Foundation of China and Karst Science Research
Center of Guizhou Province (U1812401); Central Government Guides Local Science and Technology Development Special Fund Program
([2017]4006) ; Guizhou Provincial Education Department Youth Science and Technology Talent Growth Program ([2018]130); Bijie
Science and Technology Program ([2013]29) ; Cooperation Program of Science and Technology of Guizhou Province ([2019]2854) ],
EE RN PRI (1992-) BT RFE A, EBEMFS 7 W A S5 IR S AR R, (E-mail ) 1285591243 @ qq.com,

CBAEEE . XA, B BIEAR, BFE T A A Y AR PR A 252 | (E-mail ) gzklppdr@ gznu.edu.cn,



6

WRIZSE . GA IR A Ak BEOX T e A6 AL BS b1~ 117 % A 5201

947

Abstract: The flowering time of late flower Rhododendron is later than common species, and it has high ornamental and
research values. Therefore, it has been widely used in garden planting and landscaping as a horticultural variety. With
the increasing requirement of tourism and rapid economic development, it is extremely urgent to develop and utilize the
resources of late flower Rhododendron. Germination rate of late flowering Rhododendron is relatively low under natural
conditions. Therefore, in order to improve the germination rate of late flower Rhododendron and explore the effects of
different concentrations of GA; on the germination of five species of late flower Rhododendron, we took the seeds of five
species late flower Rhododendron ( R. maculatum, R. decorum, R. annae, R. stamineum and R. jiulongshanense) as
experimental materials, and soaked the five species seeds of late flower Rhododendron in GA, with different
concentrations (0, 300, 400, 500, 600, 700 mg + L") for 24 h, furthermore, germination index, germination
potential, germination rate and seedling percentage of them have been determined. Meanwhile, the optimum
concentration of GA; for germination of five species of Rhododendron seeds was determined, and we also compared the
germination rates of five species of late flower Rhododendron seeds. The results were as follows: (1) A certain
concentration of GA; promoted the germination of five species seeds of late flower Rhododendron. In addition, the
germination indexes, germination potentials, germination rates and seedling rates of five species seeds of Rhododendron
at a certain concentration of GA; were significantly higher than those of the control, and the germination time lag,
germination peak period and sustained germination lasting time were relatively shorter than those of the control. (2)
Germination indicators of the seeds of R. stamineum, R. annae and R. jiulongshanense were relatively higher when treated
with 600 mg - L'; and the germination rate of R. stamineum seeds was relatively higher when soaked with 700 mg « L'
GA,; The germination rate of R. maculatum was higher when treated with 400 and 700 mg - L' GA,. To sum up, the
GA, treatment can be extensively used to improve seed germination rate and shorten the germination time in the
cultivation of late flower Rhododendron.

Key words: late flower Rhododendron, seed propagation, germination index, germination potential, germination rate,
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R rh T T A BE Tt 2 i 2 K UL B B oK
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T RGO, 0005 A& DARAR K 388 1 B 72142
YRR R bRt EE 5 d TOl R RPN B & 450
R EEITI HR & 28 5250 T In B B IF 46 0 k0 B
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PR /N R RS B A 5 R 09 i ISR | v 0
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XN AL B AT Ak B /N RS RS R R 2 e K
(13.42) UL ZEFR(57.00% ) 15
2.2.2 REVRE GA AP 3T K & AL RS AFF 85 & 49 %
v HEFR 1 AT, 5 A L, R B 300 ~ 700
mg + L'GA, B A K (RS FlF 24 h, #7198 &
At A A ren WA S0 AR T A R 2 I () 40 B 4 L T
300~600 mg « LAY GA, ¥k B [, K A AL BS Rl
TR ZFFREL R R RN B B 0 3 v TR IR Y
WeBE R 700 mg « LB, K FERSFR 19 & 2E 48 4K
b R R = w0 B A (1 | D s S
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Effects of different GA; on germinations of five species of late flower Rhododendron

s ek

R ~ o
3 = I 1) ) o e E’ o e R
GA e Germination 48 I R LIS % 3% W%
~ . ~ . ermination Germination . Germination L .
Concentration of GA, time peak lasting Germination potential Germination rate Seedling rate
. ) S S . S
(mg - L") (13% period time index (%) (%) (%)
(d) (d)
/NEHEEY Rhododendron maculatum
CK 6 9 12 9.11+0.24a 31.00+0.00a 82.00+3.61a 81.33+3.06a
300 5 8 12 10.24+0.46b 43.67+3.51b 85.00+3.61a 83.33+2.52a
400 5 7 8 13.42+0.05¢ 57.00+1.00¢ 93.67+0.58b 93.33+0.58b
500 5 7 10 12.51+0.53d 45.33+2.08b 94.00+4.00b 93.67+3.06b
600 5 7 11 12.19+0.25d 40.33+3.06b 96.33+4.04b 95.00+4.04b
700 5 7 8 13.41+£0.31c¢ 66.67+2.52d 98.33+2.08b 96.67+2.00b
KHEFLES R. decorum
CK 7 14 27 6.20+0.18a 14.33+0.58a 78.66+1.15a 77.67+1.53a
300 7 9 20 8.35+£0.33b 26.67+1.15b 81.33+3.21ab 84.67+2.08b
400 7 9 21 8.36+0.30bc 25.67+0.58b 82.33+2.89ab 81.00+1.73ab
500 6 9 21 8.57+0.46bc 27.33+3.22b 83.00+2.00ab 78.67+0.58a
600 7 9 21 9.01+0.18¢ 32.00+2.64c 86.00+2.65b 82.33+3.51ab
700 7 9 16 8.05+0.22b 28.00+2.65b 77.33+2.52a 73.33+3.51¢
BEALBS R. annae
CK 7 13 13 4.06+0.24a 21.00+4.00a 51.67x1.15a 49.33+1.53ab
300 7 8 10 6.55+0.76bc 45.33+5.77¢ 57.00+7.00ab 53.67+7.57be
400 7 11 13 5.89+0.26b 45.66+2.51c 63.67+2.52b 62.00+3.67c
500 6 9 13 6.99+0.38¢ 49.33+1.52¢ 61.67+5.03b 59.33+2.52¢
600 6 10 7.02+0.15¢ 50.33x1.15¢ 59.67+1.53ab 55.67+2.08bc
700 7 8 8 5.77+0.42b 37.00+3.00b 50.67+4.04a 44.67+2.08a
KAEEFERY R. stamineum
CK 4 8 15 10.51+0.55a 55.33+4.04a 84.67+3.51a 83.33+4.04a
300 2 7 11 14.72+0.49b 73.67+1.53bc 87.33+2.08ab 86.67+2.52a
400 2 7 10 14.55+0.24b 78.67+0.58¢ 88.33+1.53ab 87.33x1.52a
500 2 7 12 14.39+0.89b 71.00+3.00b 89.00+2.65ab 88.67+3.05a
600 2 7 8 14.60+0.05b 73.33+2.52bc 90.33+0.58ab 90.00+1.00a
700 2 6 8 14.82+0.57b 79.67+4.16¢ 91.00+1.73b 89.00+1.00a
JUELFERS R. jiulongshanense
CK 5 9 13 9.25+0.05a 58.00+1.00a 84.67+0.58a 83.67+0.58a
300 4 8 12 11.20+0.45b 69.33+3.79b 86.33+0.58ab 86.33+0.58ab
400 4 8 10 12.08+0.19¢ 78.00+3.00c 92.33+1.15b 87.33+1.15ab
500 4 7 9 12.08+0.35¢ 77.67+3.06¢c 87.66+0.58ab 88.33+3.21ab
600 4 8 10 12.78+0.31¢ 79.00+4.58¢ 92.66+0.58b 92.00+1.00b
700 4 7 10 12.27+0.69¢ 74.33+2.31bc 89.00+5.57ab 92.33+6.50b

T FFH AR/ NS FRERRTE 0.05 KF LR RE,

Note; Different small letters in the same column indicate significant differences at 0.05 level.

BT B FHHE B 300~ 700 mg « L' GA,XF K A
RS PP T HEATIR A AL B, B GARIE R K, KE
FEHS ) & ZEHR B R ZF RO R ZE R B ETHE
R #aEY, 1 600 mg - LAY GA, XK A BY kAT
24 h IR ALBE, KRR DI & ZE AR 510(9.01) |
RAFH(32.00%) | K H F(86.00%) Fl i i1 X
(82.33% ) ¥kt K AH H I & = T X B4, W & i

PACOT R4 T T 1 d, W % e W O 0 B 4 T 5
d, B ZFFRPELRT B I T 11 d,

2.2.3 REKJE GA, A 22 3 bkot AL 55 FF F 35 & 49
Foew BE LA, 5 X R LA L, F 300 ~ 700
mg « L'V JE I GA, XAk it AL B 2F 1712 Fl b 2 24
h, Bk RS AP 1 R 2R RO R 2R B E
ST HE s 7E GALHEE 7 300 ~ 600 mg - L™ B A,
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KRN RN T R W T IR AL Y GA R E
9700 mg - LA, Ak AL BS R 7 1 & 2 8 K &
R TN IR T R 2R B R KT
KRR U E 300~ 700 mg - L' GA, Xk A1 B
Pl FHE AT IR AL B BB GA MR B A 38 K, Bkt A
Y Y K 2538 B K 2E SO K 2 R B T I B
kR FIVEE S 600 mg - L' GA X Bkt B
HEAT 24 h BAL BE HRD 11 K 2R AR £(7.02) Al
K ZEH(50.33% ) $ e AR @ 3 R T T R H A
AbFRZH | e 2 AR (62.67% ) FN % (61.67%)
i, R X R i R B R B T 1 d,
B W A BB T 5 d, R 2R RR S ) et
WBAR4E T 3 d, WRJEH 400 mg - LA, & 2F A
B3 5K 63.67%H1 62.00% , Jy i KB HL B3 5
FXFHRA, 0 A Bh i A X BEAR L T 1 d, 0 & i
W ARG T 3 d, 10 & 8 HOR A 2 3R X /)N
T GA, ¥ E M 300,500 600 mg - L7,

2.2.4 REVRE GA, A28 33 K B AL i A T 95 & 69 %
o R A, 5 X B A e, 300 ~ 700
mg « LKLY GA, X 8 A BY 247 12 Fl ik 21 24
h, 6 B {2 AR K B8 R B 00 R R B &, B G
ST WA A e DA S0 R A AR 82 I [R) 5 F BRZH A
RECESNE PO kG o SR T
B TXTRE S FE GAL YR A 300 ~700 mg - LA, Bl
U AR N A BE AL R 1Y R SRR E R SE R R
MG R AR R EFRME GA MR E
(3G NG K, 78 GA VR 700 mg - L7'HE, K
ARG R T K R B (14.82) K F B
(79.67% ) MKk ZEF(91.00% ) ¥4 i, H o &5
T REA, W A b A X BEAR L T 2 L i R i
PR AR T 2 d, R ZFRFL i (R B0 B 4 4 T
7 d; 76 GA, ¥} 600 mg - L', R N
90.00% , ik B 55 KAE, 1M1 & ZEH6E 50 R 2R S5 f & 2F
REGHSE Y 700 mg - L HFHRAR

2.2.5 RFVRE GA AL B 3F JU ol A B A T 85 & 69
e 1 AAEL, S5 AL Ee, 300 ~ 700
mg « LWL GA N UK 1L AL R 1 T35 Al Ak 31 24
h, g B A2 2F JU O Ll AR RS B R85 &, BT
JR WS WA R fe W B R I i AR 52 I () YA A R
RAFPR BN Kk ZE ) W2\ T R AW E
300~700 mg - L'YEE N, BEE GA, W EE R, JL
Jo LLRE B 1) A 2 46 B0 W K, Kk ZE R R e T

e BRI e 3 i A BE A GAL MR BE B 3G i
Bk, FHHE 600 mg - L7HY GA R L 1L A BY
AT 24 W R AL HL BT R ZEFE R (12.78) (K
ZEH(79.00% ) Al K 255 (92.66% ) ik 5 KA, L
Hi%(92.00%) %, BLY W3 XA, o7 &
IF i 0T BRAR A T 1 | A e WA B A0 B A e T
2 d, REFRFELET RN i 5 T 3 d,
2.3 AFBRIEMBFMTFRHELE

TEANTE] GA, ¥ B (0,300, 400, 500, 600, 700
mg « L) AbFE R G55 R R AR A B 14 & ZF )R] &
RO A TS (3R 2) o hiER 1 AT KRR RS L
e LLURE RS AN FURE BS 1Y) & 28 Bh & 2F i W A &
ZERELL B[R] E A X $08, K2F 4R BRI R ZE R
Ko b /INFUR RS & 222 () e, e i 8 d,
RN 12 d; RFFEBUR K R 13.42, & 5 dm KT
ik 66.67% ., KIVF:RY & ZERrEen Al K 5 Rk 4
BFEIA 16 d, 5Kk 27 d, & 2FF8 5N 6.20, i
KA 9.01, B /NTF /N AL RS KBS FE S AL A
BY, KESAL A AU L AL BS B & 2E SRR AR 79% £
A7, R R B & T/ LR RS AR A RS

FEARIR] GA W FE R, X FL Rl A6+ A (1) & 2%
(BT ) AT 3 (K 2) AT, RS R
IR, ARZE GA AR BRSO AT RS A SR A A AL
o LRt RS B 2F SR R R, IR B e T
LAl = Fp it RS 5 FLUOR /N AL RS, & 25 R0 A R
¥ITE 80.00% LA L= 5 K 1A BY FIBk i L B G & 25 R
U R B BAL, Gad — WM GA b )F,
FAN AL S B & 255N A AR O — E R
A4 v, b R B B AR R A K, R R
T 16.33% , B SRR 15.34% , B i 10 R 4 2R
B Rk 98.33% 1 96.67% . A e 1 A
RS R 8 A B 09 B KR 28 % L R I TE 90% LA
b R ERE RS P R K Kk 25 T #4431 R 86.00%
1 82.33% , Mk I A B 5 K & 2F 3 B 2650 51 A
63.67%F1 62.00% , AT HoAh pU kRS

3 Wik 5 4k

3.1 GA,ZHEHFF 5
GA, BB AR A 1 1y A, H R R GA, W]
b 175 - PN BB UE B B A5 K A B Y B R, AL AR
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Table 2 Comparison of seed germination time of five species of late flower Rhododendron
& R R i & =se ding | 4 BB R
4 Germination Germination Germination IHA Germination
. . . . . Germination .
Species time lag peak period lasting time ind potential
(d) (d) (d) meex (%)
/N ALY Rhododendron maculatum 5~6 7~9 8 ~ 12 9.11 ~ 13.42 31.00 ~ 66.67
KAFAY R. decorum 6 ~7 9 ~ 14 16 ~ 27 6.20 ~ 9.01 14.33 ~ 32.00
e H:HS R, annae 6 ~7 8 ~ 13 13 ~ 16 4.06 ~ 7.02 21.00 ~ 50.33
K5 ES R. stamineum 2 ~4 6 ~8 8 ~ 15 10.51 ~ 14.82 55.33 ~ 79.67
JUIE KRS R. jiulongshanense 4~5 7~9 9 ~ 13 9.25 ~ 12.78 58.00 ~ 79.00

B /NE#EY Rrododendron maculatum
O KEKLRY R decorum
O BkHHEY R annae
E] KEHEY R scamineun
B ik LAtES & julongshanense a
1001 ¢ & by T aba § add
= R ;él?ab-t}==bf§
£ 80 1
£ 60 - H )
fg; g b c
®F 401
£
g 20 1
0 H H H
CK 300 400 500 600 700

GA;¥J¥ Concentration of GA; (mg -L™)

1 ARREE GAAEBET FUA G AEAE ARl 25 4 A
Fig. 1 Comparison of germination rate of five species of late
flower Rhododendron with different concentrations of GA,

FL.RY RAododendron maculatum

|_NE]
O KEHES & decorum
O BkMALRS 2. annae
E] KEKLRY R staminewn
100 B Aukilikag R,A/iu/oqgsbaézense
1 b 2 a .
a  fe ad gp AT s )
e E gac i c | T HH H
< 80 : , : A b
:1; ] b ef. g d
5 8 60 ] EN (FRSEE (VIS
P ¢
= 401
3
» 201
CK 300 400 500 600 700

GA3 J& Concentration of GA; (mg -L™)

B 2 ANFEIREE GA AN N FOFPIGE AL A RS Fh Bl LR
Fig. 2 Comparison of seedling rate of five species of late
flower Rhododendron with different concentrations of GA,

TN B o IR AR E B R R E
I, E MR SE R T8 & (R K AR AE, 2011), %
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