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Genetic diversity of five wild populations of Rhododendron
calophytum in Qinling. China by ISSR analysis

ZHAQO Bing", ZHENG Xi-Zi, LI Hou-Hua
( College of Landscape Architecture and Arts s Northwest A & F University s Yangling 712100, China )

Abstract: Rhododendron calophytum belonged to Ericaceae family, Rhododendron genus. It is an endemic evergreen
plant with beautiful flowers, and has high ornamental value and breeding value. which is also beneficial to maintain
the stability of the ecosystem in Qinling Mountains. Recently, R. calophytum germplasm was endangered due to hu-
man being’s excessive excavation activities. The genetic diversity of five natural populations of R. calophytum in
Qinling Mountain was assessed using inter-simple sequence repeat ( ISSR ) markers. And 78 bands were amplified
by 8 informative and reliable primers. of which 65 were polymorphic loci, the percentage of polymorphic bands was
83%. As analyzed by the software POPGENE, the genetic diversity difference among populations was high with PPL
of 82.71%—90.25% , Nei’s gene diversity 0.3044—0.4122 and Shannon’s Information Index 0.4161—0.5867. Anal-

ysis of molecular variance( AMOVA ) revealed that among and within population genetic variations accounted for
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8.78% and 91.22% of the total genetic variation,respectively. UPGMA cluster analysis based on Nei and Li genetic

similarity did not form clades corresponding to geographic distance. Therefore, it is suggested that all the original

habitat conditions of R. calophytum populations should be protected as much as possible in order to protect its genetic

variation. In addition, we should take some measures of in-situ and ex-situ conservation to protect R. calophytum

populations in Zhen’an and Zhashui because these two populations have much higher genetic diversity.

Key words: Rhododendron calophytum ; germplasm resources; genetic diversity; ISSR

KA KBS (Rhododendron calophytum ) 52 fl B
AEBHHE Y AE B W SR HEAR . TERIE INIX RS RS
o LA R R L AR S R, Ak 98 25 R B AE T A
KRIESZEFFE AR BARSHEMME,
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Table 1 Environment factors of collection populations

of samples of Rhodoendro calophytum

' - R 2 i
ﬁ;ﬁihlion Sﬁffi&ie Altitude Longitude Latitude
e DAMPIE ¢ (m) (E) )
FEAK AR 3 25 2299~2 501 108°59"  33°52’

Niubeiliang » Zhashui

R RT 20 1700~2 180 108°37"  33°24'
Muwang , Zhen” an

TR, - 18 1650~1822 108°29" 3328’
Pingheliang , Ningshan

B, B KU 12 2 200~2 218 107°51"  33°41'
Liangfengya, Fuping

JE & 15 1920~2 250 107°48'  33°53’

Heihe, Zhouzhi

1.2 ik

1.2.1 A A2 DNA a9 3 B R HEY M4 DNA
A& (B0 k7, DP305) $2 B DNA i # & B b
SRARAACEH B A BR A Wl B4t . 1.5 %0 1 3 i b
VAR M FEL KRG 0 B B A DNAL i, A B FL B 2%
R A), TR i DNA A Al LUH T F — 41
PCR 4" #4 ; 53 4 F % 4 43 966 31 (Bio-RAD Sm-
artspecMT3000) ¥ I DNA ¥ B, PCR f# H #)
DNA ¥ J B/ Bebr E 2 50 ng » pL ', fiea B4R H
WA T —4 PCR ¥ 3 19 DNA FE i 6 F T
=20 CUKFE IR .
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5 DFIHE 90 4~ DNA HEAR 738 (3% 2). PCR ¥4
SN TE {8 [ Eppendorf 24 #4577 1) PCR X I i
115 A% BF 5 2R FH A Ml SO A 28 ok 25 LR AR % v



5 AR AR . R 1 IX 56 2 B T4 B A Pl e ibt % Z2 B PR ISSR 0B 763

1 70km

1 SEAERE SRRl SR A b s K

Fig. 1 Collection locations of Rhodoendro calophytum somples

1 pL 51 .1 uL DNA.12.5 pL. Taq mix,10.5 pL
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B AT 40 DMER (94 CAEYE 45 5,55 CiB 2k 45
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Fig. 2 Abundant flower variations of Rhododendron calophytum populations
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R 2 XEFHAEL S AFEE 00 MEEATH HEHY ISSR 514
Table 2
90 individuals of five Rhododendron calophytum populations

ISSR primers used for generating ISSR markers from

N EZ I EZIA
P E
g R S e
519 Y =¥ .
. (5°-39) No. of Proporation of
Primer No. of scored . .
Sequence band polymorphic  polymorphic
band loci (P, %)
811 (GA)C 12 10 83
815 (CDG 8 7 88
835 (AG)YC 11 9 82
836 (AG) YA 9 7 78
841 (GA)YC 10 8 80
843 (CT);RA 9 8 89
844 (CTH4RC 10 7 70
845 (CDRG 9 9 100
78 65 83
R=(A.G)

BERY Z LS EH A% N 90.25% 42 5 DR EE T B
1 5 b BT T KUK 96 75 AL RS FRE 19 2 28 0 A 20 R
82.71%0 & 5 MFPHE P AN . 5 ANFEER Z 80
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0 (h)F1 Shannon 5 B I8 (D) B4 7R 1Y 35 254 AY
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=0.412 2,1=0.586 7) , 1 BF 50 XU Fb B dge 1K (e =
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Xif 56 28 K B P GOK 7 1) ISSR K I £ B, £ 38
W % 89.06 % , Shannon {5 B8 %h 0.520 2,
Nei’s KN ZEEVEFE BN 0.360 9. 78 36 25 A B Fl ik
KV b BRI REAR S £, PPL (T Flh 09480
86.77%,0.497 2 F1 0.338 6(F 3), VWX T ERE
FERS XA YA E s 2 HEE AR TR R
B

XF J& Z5 AL RS 5 AN FhREHEAT 4y F AR T 07 25 50 B
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S FRORE Y B9 AR R0 91,225, BlRE ] Y A S 2
8.78% , ULHIFEAALES I EE A TR A TN,
%4518 5 Shannon {5 B8 80 Nei’s LK ZREEH8
B 8 7 1 25 e — B .
2.3 MEEEE SR BRST

FIH POPGEN #4315 Nei”s it & FH 2 , B4R
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HOTEAT  1-20. E7EHEAS bk A-C. 514 811.835 1 841,
Fig. 3 AFLP fingerprinting patterns of Rhododendron

calophytum samples in Muwang, Zhenan using three

primers  1-20. Rhododendron calophytum plant; A-C. Primer
811,835 and 841.
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Table 3 Genetic diversity among five Rhododendron calophytum populations in Qinling

P Population

N A BE B HASEAIEE AL Nei’s(1973) 2

Shannon {5 & EZ Y DALWER 2

na ne ZETE R B PPL (%)
FEIK . 2£ 15 % Niubeiliang, Zhashui 1.900 2 1.753 3 0.336 4 0.542 8 88.64
#i42 , K £ Muwang,Zhen’ an 1.956 4 1.825 0 0.412 2 0.586 7 90.25
Tk, - %% Pingheliang, Ningshan 1.825 4 1.700 9 0.319 1 0.447 0 85.04
il 57, BUXE Liangfengya, Fuping 1.796 3 1.633 4 0.304 4 0.416 1 82.71
JA &, B3 Heihe, Zhouzhi 1.871 8 1.748 0 0.320 9 0.493 5 87.22
K Population level 1.870 0 1.732 0 0.338 6 0.497 2 86.77
P Fh 7K Species level 1.920 1 1.804 7 0.360 9 0.520 2 89.06

Note: na = Observed number of alleles; ne = Effective number of alleles (1964); 2 =Nei’s (1973) gene diversity; I =Shannon’s Information index (1972); PPL

=Percentage of polymorphic loci.

T4 EEHBMBSFEROFESN
Table 4 Variance analysis of molecular variance(AMOVA) of Rhododendron calophytum populations

TrESEASE D

5 5 B Fr 7 s PR JHRADE OO g e
Source of variation df SS MS Variance component Variaen:: c<)(ng1;t§)ncnt P-value
fpEE] Among populations 4 2.176 3 0.544 1 0.052 2 8.78
<20.001
BN Within population 89 9.452 5 0.106 2 0.287 7 91.22
¥eKZhashui Sy 86.77% , Shannon 15 H #§ BN 0.497 2,
o Nei’sFH Z HEPEFEH0h 0.338 6, 5 RIFAS[H J&E 1Y
TPEANIngshan . o . R
HoE A ) = B AR S (8 0T S5, 2006) (PPL R
R Ezhouzhi 88.24% .1 H 0.431 7.h K 0.284 8) ik f& 2 KE HE:
#ZZhen’an) ARV {HUIE B 8 T RE A R S GRGES 4§, 2010)
5T uping) (PPL % 64.35% .1 % 0.464 0,k % 0.309 9) [t
T —— r —— v | » 2 Ll HE y B g \
ST s e A A B R A T 03 £

IRfEIEES Genetic distance

B4 EAEHFRS 5 A EERIAY N el it % BE 25 A4 H7 &
Fig. 4 Dendrogram of five Rhododendron calophytum

populations based on Nei’s genetic distance
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TAR KA BELAG o BR8] 1 b oA S B ) A BE AL S T & 1 7+
R PR S L 728 A5 PR X 30 A2 R E TR A ok S SR T]
WAL AL B (Weller er al.,1996), Wk, R
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e 5 A i HE A,

POPGENE 341 3% B . 3¢ %5 #1581 Bl 7K F- 19 2
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AMOVA 387t 32 1] 5 75 k5 Rh e P A 328 15 72 5
KFFREE, Chappell et al. (2007 W5 K EE 7
TtV L B A6 09 352 4L 78 Sl E SR A AE R IE N .
I o DA PRAR 0 7 o 1 WL 5 S DA T] — TR R P S 32
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F A5 ) T oy 11 4 o B TR 2 RE A
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A A Bk B A, 2012) FH AP AE (2= EEHE , 2006)
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JE MY AR GHE
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15t A% 22 MR W i 1 Ah 5 0 55 78 Ak 1) A0 T
J1HER 38 AL 2R T OB R R AR A A 114 38 17 32
F Fh 6T 30 45 A48 A 1Y 35 1 g 7 (Frankham et al.,
2002) . 7KL BY Wy b R0 b RE R 4 Rr 8 s K - 3R
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TR L AT Y 45 2R R W B &2 MR K 56 28 kL RS
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