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BE. N T HERERNT S0 X%t /NZ R # S ( Rhododendron xiaoxidongense W. K. Hu) Fl T 85 & 520 | %7174
FHIXI L B A= /N AL RS A ST AR AEIEA T 1 0, % BT i YR B 0~ 500 mg - L™ AR 3(GA,) AT AT 451
0% ~20% K £ —FE-6000( PEG-6000) AL 38 /NG A BY AP 85 R F8 4R 4T T LLEE, IEXT GA, Rl PEG-6000 ¢ i
5P RIEPRIEAT T Pearson MM, S5RFW /NR IR AL S B SRS R FR, BmPKIR T Fh PR E
S35k 3.15 F1 1.40 mm, Fr TR BT IIE N 0.212 o, HFFH3#, Fh A BB 6, SHIE(0 mg - L' GA,) L,
50~200 mg - L™ GA,RbFRZH /MR RS (87 & B i | 57 & v D RN T R B R B 4 S 1 R E R
W/, R AR R AR SRR T, BASER 100 mg - L7 GAL, /N A BY R T 8E & A U 5RO B4R
1M 500 mg - L™ GA, XA F 8 &G — 2 IHIEH . BT AL 5%PEG-6000 4bHZH/NE I # RS FhF 195 k&
i A0 B (BT AR5 4 0% PEG-6000) 1 3 (p<0.05) 45 AL, 41 v 1 w3 1 2 1 0 5 o b 30K T 00 iR, O AR 3
b5 0 IR 25 3 1835 5 IR R 2050 109% PEG-6000 4b FREH AV B & 152 i F] 3 3548 T R, oA 8 hR-5 0 IR 25 7 R
3 SRR ZFHASIL, B AR 4L 20% PEG - 6000 Ab 3 HAYH & 18 pr 25 32 2 B 30l MM Mrds R Bos .
GA TV B 5 /NI Ak BE b (9 1 2 voi W B R & R 52 ) ) 4 390 22 4 8 3 ( p<0.01) LI 3 SRR 56, AH G R AU
B 4-0.661 FlI—0.554 ; 551 A BsF R AT 3 1k 2 P9 0 7 o 22 B 35 IE AR SE AR 5E R A48 0.584 1 0.627, PEG-6000
R R B S S i | B v W) | S S 2 AR AT AR P A M S IR AT O, MOE R B
0.918.,0.849 ,0.832 Fll 0.860; 15 /& ZF F M1 & 25400 ) 22 4 38 AR 8 3 67 S, AR O& R 40551 - 0.620 FT-0.811,,
LM R /N AL RS R B B A% TR 7). 100 mg + L™ GA X /NG AL B R 2% 1) £ 1E 7 i 1
&, H/NER AL RS Fh 1 HAT — 2 1t 54 | RS TR 52 KA (BT AR A4 5% ~ 10% PEG-6000) 1)1 548 .
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Abstract: In order to determine the effects of gibberellin and drought stress on seed germination of
Rhododendron xiaoxidongense W. K. Hu, the morphological characteristics of fruits and seeds of wild R.
xtaoxidongense in Jinggang Mountain of Jiangxi were observed, the germination indexes of seeds of R.
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xiaoxidongense were compared under mass concentrations of 0—500 mg + L' gibberellin 3 (GA,) and
mass volume fractions of 0% —20% polyethylene glycol-6000 ( PEG-6000), and Pearson correlation
analysis was conducted for concentrations of GA; and PEG-6000 and seed germination indexes. The
results show that the fruits of R. xiaoxidongense are capsule, which densely covered with glandular hairs ;
the averages of seed length and width are 3.15 and 1.40 mm, respectively, the average of 1 000-grain
mass of seeds is 0.212 g, and the seeds have wings, their episperm is yellowish brown. Compared with
the control (0 mg + L”' GA,), the germination time lag, germination peak period, and germination
duration of seeds of R. xiaoxidongense in 50-200 mg - L™' GA, treatment groups are shortened, the
average germination speed significantly decreases, and the germination rate, germination energy, and
germination index increase. In general, 100 mg - L™ GA; has an evident promotion effect on seed
germination of R. xiaoxidongense, while 500 mg + L™' GA, has a certain inhibitory effect on its seed
germination. Compared with the control (mass volume fraction of 0% PEG-6000) , the germination time
lag of seeds of R. xiaoxidongense in mass volume fraction of 5% PEG-6000 treatment group is significantly
(p<0.05) shortened, the soluble protein content in seedlings is significantly lower than that of the
control, while the other indexes are not significantly different from those of the control; in mass volume
fraction of 10% PEG-6000 treatment group, only the germination duration is significantly lower than that
of the control, while the other indexes are not significantly different from those of the control; except for
germination energy, the other germination indexes in mass volume fraction of 20% PEG-6000 treatment
group are significantly inhibited. The correlation analysis result shows that mass concentration of GA,
shows extremely significant and significant negative correlations with germination peak period and
germination duration of seeds of R. xiaoxidongense, respectively, their correlation coefficients are —0.661
and —0.554, respectively, and shows significant positive correlations with germination time lag and
soluble protein content, their correlation coefficients are 0.584 and 0.627, respectively. Mass volume
fraction of PEG-6000 shows extiremely significant positive correlations with germination time lag,
germination peak period, average germination rate, and soluble protein content, their correlation
coefficients are 0.918, 0.849, 0.832, and 0.860, respectively; it shows significant and extremely
significant negative correlations with germination rate and germination index, their correlation coefficients
are —0.620 and —-0.811, respectively. It is suggested that R. xiaoxidongense seeds have a good dispersal
ability. 100 mg + L' GA, has an evident promotion effect on seed germination of R. xiaoxidongense, and
R. xiaoxidongense seeds have a certain drought tolerance, which can tolerate low levels of drought stress

('mass volume fractions of 5%—-10% PEG-6000).

Key words: Rhododendron xiaoxidongense W. K. Huj; morphological characteristics; germination
characteristics; gibberellin; drought stress; Pearson correlation analysis
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KGR AT & A ) BATT J5 AR I SE g Fp P K
R IERY, BF9E R B, P8 R BR T Z R 1 K/
SRR | B R R AR R WA, i 7 IR
FEVOT SRR R R S AR AN
WEEH T2, AREER 3(GA,) & —FE WLy s
AR W98 8 GA, AT LA B o0 Ak HY 8 AL )
FIRNF K 285 AR IEFp 4 A &, LIS EOAS )AL Y
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PEWFFE B W58 At , IRy /NBR A AL RS 19 5 Fh 9k
TRE P A B AR 8 S B A I A T AR RS
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F 2019 4 12 A ZEVLPEH R 1L (LA 3 AL 7
K% 114.113° Jb45 26.076°) 4k 1 640~1 680 m [X
SR AR /N AL BY A R S B RS A = R AR
TR RER S ASRIT )G R R T R E Tl KT
PRAMRAT A . BERRAFRLRTE /NS SR o
P HLICH H 3 (R, 0% A R AE UL 0 i & 52
B, fE B R SCUR T, S8 R B B 75% & R
1 min, B FHZEEK sh sk IR, &

1.2 FHiE

1.2.1 FrEB A RN R 10 BRI 2L

VeI 50 i Fh 1, ffi ] SMZ8OON 14 ¥ i f# 45 ( H A
Nikon 23] ) MR FAMUIEZS , BEHLIEHL 100 ki Fh
+ il R R R CREFE 0.01 mm) 194
(R B2 ) F 58 (PP RO B ) iR
e, BEALLEH 100 KR 7, 8 B 7 K7 OFS
0.01 mg) W Fh 7 kLB, B4 I 8 Uk, AR 4iE U
AR AR TR R
1.2.2 GAizAF &2 76 N TR AR R 3248 N 43l fif
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WIRRFP 36 h, GA AW & DA A+ B, B 9%
FEURPE 27 °C (IS 4R T Fh 3R 1H 7K 43, A
AT 2 EICA AR R SR I B R 20 C SR
AHXHEE 68% JGHREE 5 500 1x  JGHEIFE] 12 h - 4
BISAF T HATH R IGFE . BN EFR L 100 Rl &
AR 3 ARSI, A 3 Uk, AR E N ) 1 55
TS 7K, B 3 d B4 1 R IEAR, I Je i Pk i
BHAWFIF,
1.23 BT Fmaas® S s 4 AT
A K 43 S o e AR R 481 0% (CK) (5%
10% 1 20% 1) PEG—6000 ¥ AT AL HE, o Fh ik
NI 2 )2 TR AR IR B AN W PEG-6000 ¥
WHRE SR B FRiR A N T R 153, A
i FRIM 100 Rifp T, BEAMALBR 3 NEEFRIL, A 3 IR,
(SN NN NG OF DA RN
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124 #AFHRIEAMNET HRKFZHE, 524 h
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KB YR RFTH) /KR TR LKFER=
(LI ZE SR & Fh 7 A AR T B8 X 100% |
RIS = (Fh T &2 =0 H & 28R 7 50 kRl 7
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B/ R RE)

HEBRFREL 0.5 ¢ Frlf4h i, R % Sk G-
250 32U TV AR B A A 3 UK,
1.3 HESH

fiiFH EXCEL 2007 {45 3 52 560 8040 | vk K
FURLSE 78 5 R A, THR A O 28 5 2R B = (bR
2/9M8) x100% , 8 FH] SPSS 19.0 H A4 %} 4H 5 48
AT 24508 (ANOVA) |, If-X%F GA, Fl PEG-6000 5
Tl ¥ & FR B UEAT Pearson AHSEMESIHT

2 HRAH

2.1 INMERES R TSR SSHE

WREE S B, /N TR B 1 2R S R 3 R, B BB R
BIATE , B, K IRE (K 1-A) B8 4
AN R W i A 34 B TR AL — ]
PR AT S, ELR ) — S B AR B, 0 — i 4 R
Gz WEEEL P 3 1 35 B SRR G | S8 7E o I o
Wk s Fh Rz e e (81 1-B)

A BIIEA Fruit morphology; B: FFIEZ Seed morphology.

B1 /NREEHESHRIMMFRES
Fig. 1 Morphology of fruits and seeds of Rhododendron xiaoxidongense W. K. Hu

D85 S 7 o /NG T A S R P K SR 3,15
mm, g K{E 4.16 mm, 5/MH 2.43 mm , #2% 1.73 mm;
Pl ¥ SEHIE A 1.40 mm, e KAE 1.94 mm , fiz/)ME 0.97
mm, 2% 0.97 mm, F T A9 00 AR 5 R BB,
TR 14.29% F1 17.86% , /INB& I F BS Fh - 1 58
FAEK AN 2.35, 28 5 RECH 28.09% , /N AL
RS A TR BT 8N, B 0.212 g, 7 RECH
10.38%,

2.2 FREZEIWMNBELBHFHLHZE

X AN [ R e B GA A BEZEL /N2 i) A B b1 B
RAEOLIEAT A, a5 R LR 1, 45 R WO AN E
WPE GA AL B /INE I A B R 10 W & B i TG S 3%
%5 JFH B 500 mg - L7 GA AbBRZH A1, HiA b B8
2H W A B BT BB (0 mg - L7 GA,) W& S, Hivp
200 mg - L™" GA AL (Y 8 B B 2 (9.7 d) L 3%
TR 1 d, ARFEFTEEE GA /NG AL RS FT 1
Y & e W FA e o BRI (AR S IR AN R 3 AN TR

JE R BE GA A RZH /NI L B - 1 1 K RS it
E] A 40 e, B X R 2 ~ 4 d, Ho, 500 mg - L7
GA, kb B 41 09 W & % 22 of 1) B 48 (163 d),
100 mg « L™' GA, &b B 41 1) W & 5 22 iif (8] o AR Jd
(17.0 d) , Hi% 2 AMbFRLH 1 K 722k 1a) 2 5 %) 1
ZE5 0 E (p<0.05) . 5% HEAH H, 50,100,200 #1
500 mg - L' GA,AbFHAH/INE T AL RS F 7 1 - 35 % 2F
ORI R TR (A 4 A b FRA E] ()72 & 2 R
ZRARBE,

IRl GA A B 2H /N 3 FE BY Fh 7 1 &
TRMR FRB TR E 25 (AR BRI & 2 3 A
KRR TAE ) BEH GA IR E T 5, & 2F R
ST E—FEAR B AR fb R #, FoP 100 mg - L
GA A FRZH 1Y) K 2F 38555 (86.7% ) BN B 17.2%
KEAFHADIEL GA, T B TH s 22 3 T s —F AL
s A # L 50 mg - L7 GAAEFRZH 1 K 45 b v
(53.0%) , Bfi#E GA,JBaIRET &, /NE T FE A Fh T
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P, A ARRERRIT R0 A OGS W AR /N A BE T K 61

Y A 2 48 BOIR 2 0 e —RR R By A8 kB e D
100 mg - L™ GA,4bF4H i K 28 $8 $0 e &5 (33.0) ; I
H.,50.,100,200 1500 mg - L™" GA,AbBRE (1) % 2F 45
B 2 TR (EX 4 NS TR 18]G & 2R R
SAEE,

ANTa] FER E GA A B4 /NS AL BS 4 1 G ]
BHEEARSTEAER R 25, Hrd, 50 A 200
mg « L7 GA, b3 20 1 ] ¥ 1k 2 1 BT 5 i 3 o TR
M HS X P22 S AEE ;100 mg - L' GA, B4
BT P R TR A IR (0.75 mg + ¢7') , H B AL

£1 FRRERE GA BB FH LM (XSD) Y

T FEFIHA AL R4 ;500 mg « L™ GA, AL B4 Y AT
BB SRS (1.12 mg - ¢'), B BE & TR
PR A AR PR

FHSEPEAI T4 L B . GA, T vk 5 /N T At
HE Al B 4 T AR B M DG B 55 8 & B AT i
PEZE 0 F 5t 3 IR AR OG M 56 R B0 1R 0.584
F0.627 ;5 1 % o VA H1 RN 0T % -5 S I i) 43 1) S22 0
# (p<0.01) F1 53 HUH 5C, AH 2 R4 1 - 0.661
M-0.554; 5 % ZEHE B B W IEAH G 51 & 2
U W R L R L Y i B

Table 1 Effects of different mass concentrations of GA; on seed germination of Rhododendron xiaoxidongense W. K. Hu (X+SD) n

P ‘ wn g | THAEF TEE
P 2 B SR U & VS L < LI~ St
W/ (mg - L") L g/ d M (a]/d o S R G/ (mg - g!)

R Germination . L Average Germination  Germination  Germination . .
Mass concentration of . Germination Germination Lo . Soluble protein
time lag . . germination rate energy index
GA; peak period duration content
speed
0(CK) 10.7£1.2a 14.3+1.5a 20.3+1.2a 14.6+0.2a 74.0+0.0a 41.3+0.2a 21.2+1.2b 0.89+0.06b
50 10.3+0.6a 13.0+£0.0a 18.3+1.5a 12.7+0.2b 82.0+0.1a 53.0+0.0a 29.2+2.6a 0.98+0.03b
100 10.0£0.0a 11.7£1.2a 17.0£2.0b 12.1£0.2b 86.7+0.0a 51.6+£0.2a 33.0+1.4a 0.75+£0.03¢
200 9.7+0.6a 11.3+0.6a 18.0+2.0a 12.4+0.7b 81.3+0.1a 47.3+0.1a 30.2+3.8a 0.91+0.03b
500 12.0+1.0a 11.0£0.0a 16.3+£0.6b 12.3+0.4b 76.7+0.1a 43.3+0.1a 28.6+4.1a 1.12+0.02a
r 0.584 * —-0.661 #:* -0.554 * -0.505 -0.117 -0.150 0.228 0.627 *
Dy, GA, SR B 5451 KR AR I AH & R B Correlation coefficient between GA; mass concentration and each germination index. [R5 AN [R) /NG b
Frn 225 .3 (p<0.05) Different lowercases in the same column indicate the significant (p<0.05) difference. * ; p<0.05; #*3* . p<0.01.

2.3 FEMBEX/INZRER ST FIFL KRN0

it FHAS [) i R B350 PEG -6000 #5481 1 52
A%, X A AL AL /N AL B TR R A L EAT EL
ARG 2, &2 ] UL, BE#E PEG-6000 Ji i
PRBR MBI I, /NI L B o A 1 2 s s S R 2
HI—HR " 4 A8 Ak s 3 Horb ) BT & AR B 00 8 5%
PEG-6000 Ab3H4H # A I fe 4, H 2 3 (p<0.05) %4
FxF HR (AR R0 B 0% PEG - 6000 ) 1 H:Ath 4b 3t
20 T B R AR R 8L 209% PEG-6000 Ab B ZH 1 1 % i}
Wt (16.3 d) , B K XA A PR B
& PEG-6000 57 AR/ H5 K, /R AL B Fh - 119
W A i W AR | 5 B 4R 1 R B Hodp ) i
TR B 20% PEG - 6000 &b 3 20 fit i & ieh 16 3] fe iR
(21.0 d) , Bk HE R b A P 2H 8 25 43R ot okt
FRAYH 5% F1 10% PEG-6000 &b 3HZH it i A& 2 6 %5
Xof IR | ELX 2 NAbERA ] Y 22 o B 2,
R 5% . 10% F1 20% PEG - 6000 4k ¥ 2H /)NZ
FERGFh - B W A LI A AA R 3 25 s Hop ) e

B HL 10% PEG-6000 4b P2 () i % 45 25k Bsf [a] i
55(19.7 d) , B 5 2550 T 00 B At b $R 2, i o £
TRFLS3 0 20% PEG - 6000 Kb FH2H 1418 & 43 2 i [8] d5¢
K(25.7 d), HEFEK FXEAMHAMAA TN, EE
PEG-6000 5t it {4 R 7 B0 K, /INBR TR A B A 1) °F
PR i R I PR —F = i AR b 3 Hrp ) i
FHATM L 5% H1 10%PEG-6000 4b BEZH -1 & 25
R 2R3 S A S R AR A R s T g T AR AR 40 B
20%PEG - 6000 &b B 4H - 35 & 2 3 R 5 5 (20.9
d), Hg & s Tt B A A b #EA

MK B PEG-6000 J5 2 44 B 43 B 1
K, /NG AL RS FhF-19 & 2E % Rk ZF 3R 2R 48 8
ST By Hod BT AR B 4 B 20%
PEG-6000 Zb3RZH i) 3 S48 br ¥ & ik, IF H, K2 &R
R ZEFR KR AR T IR A LA AL B2 55 %) HR A
ke, i AR 408 209% PEG-6000 &b 34 (1) % 28 38 1%
KT 42.8%, K AR T 41.3% , K ZF R BRAR T
70.6% .
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%31 &

Bli%s PEG-6000 [T AR FR /3 B 3SR, /IN IR
RS L Y AT A M R T R B BRI — T AR
feias, b, B AR 5340 5% PEG-6000 Ab#H 2
AR B S BRI (0.72 mg - g7') , H K
T REFHE A A B A 5 57 £ AR R 73 %X 10% PEG-6000
Ab P2 ) RTS  B 1 BE i S  BRA I s BT AR )
#20% PEG-6000 Ab R 4T ) AT 5P 38 1 0 o B e

AHNE M 4E E . PEG iR 505 /0
BRI At RS A1 8 bR R DG M R I 5 B 1
ARG N A I ey Sty IR S D
Frim B E (p<0.01) IEAIE, A E R E 0l A
0.918.0.849 .0.832 Fi1 0.860; 5 & Zi 1 & ZFH8 444>
o) 5 Yl 2 R S 3 R O, R DG R A R - 0.620
F1-0.811; 51 A RFEz it [a] 2855 W IE A OC, 5 & 2F

(2.55 mg - ¢'), HI 25 T4 BRI A b B4

REBE AR,

R2 FRREERNE PEG-6000 3/|VRiREALBEF T & K920 (X+SD) Y _
Table 2 Effects of different mass volume fractions of PEG-6000 on seed germination of Rhododendron xiaoxidongense W. K. Hu (X=SD) !

PEG-6000 T e e
N=A APAS T L i %Zi wﬂﬁiﬁé’i
FARARSB/ % W R/ U d presin

Mass volume Germination

Germination

Germination

VLI
HR/d

Average

Germination

RFH %

Germination

R

Germination

]
Ha/( mg * g’l )
Soluble protein

fraction of time lag ak period durati germination rate energy index )
PEG-6000 peak perio uration speed content
0(CK) 10.3+0.6b 14.7+1.5b 23.0+1.0b 15.3+0.5b 80.5+0.1a 53.3£0.1a 26.2+3.2a 1.06+0.11b
5 10.0£0.0c 15.3+1.2b 23.0£1.7b 14.8+1.1b 77.3£0.0a 46.0£0.2a 26.2+3.4a 0.72+0.07¢
10 12.7£1.2b 15.0+1.0b 19.7£1.2¢ 15.4+0.4b 76.7+0.1a 47.7£0.1a 25.9+0.8a 1.07+0.05b

20 16.3+1.2a 21.0+0.0a 25.7+1.5a 20.9+0.4a 46.0+0.3b 31.3+0.2a 7.7+4.2b 2.55£0.07a
r 0.918 s 0.849 sk 0.362 0.832 s -0.620 * -0.357 —0.811 = 0.860 3

D PEG-600 i AR5 50 5 4 1 R H8 45 I AH 9 225K Correlation coefficient between PEG-6000 mass volume fraction and each germination index. [
B R [R)INE FE R R 7R 25 57 35 (p<0.05) Different lowercases in the same column indicate the significant (p<0.05) difference. * : p<0.05; s .

p<0.01.

3 Mgk

WL e B, /NG AT BS b 18 40/, H RS A7
By 7 AP T AAE , (HR R/ NEWRE T
T8 1) 5 SR R B A PR, 3 PT RE 2/ N T AL S F
SRECHT R MER BB, A BRI A R TR
ARV B 05, 23 % - ] K 3 i — 2 R S
W RS SEEFE O /N TR A RS AT IR SRR IR 2
X AT B AR

AHICHIFFE R AR5 REAS 1E W i R FLHE R E
TIHFNRERE A S AR AR R T A
PR T N AL IR i B AR P RE PR D3 ) 3
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