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A RAPD analysis on genetic diversity of populations of Aleurocanthus spiniferus

from seven tea gardens in eastern China
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Abstract Nymphs of citrus spiny whitefly Aleurocanthus spiniferus Quaintance  were collected from seven tea gardens

located in Hangzhou Fuyang and Shaoxing in Zhejiang Province Xuancheng and Jiuvhuashan in Anhui Province and
Jiulongshan of Wuyishan Mountains and Jinshan of Fuzhou in Fujian Province respectively. The genetic diversity of the
seven populations was assessed by random amplified polymorphic DNA  RAPD techniques. Genomic DNA of the samples
was amplified by nine specific primers 10 bp screened from 40 random primers and the products were separated by
polyacarylamide gel resulting in 248 clear and stable bands ranging from 200 to 2000 bps 199 of which were polymorphic
bands i. e. the polymorphism was 80.24 % . Analyzed by Popgene software the average percentage of polymorphic loci
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PPL in A. spiniferus was 48.33 % Nei's genetic diversity HE was 0.2910 and Shannon’s information index H
was 0. 4442 which indicated a high level of genetic diversity in seven populations there was also a high value of
differentiation Gst = 0.3749 among the populations. The Jiulongshan population JLS had the greatest percentage of
PPL  whose value is 77.42 % followed by Jiuhuashan population JHS  65.73 %  furthermore the two populations
had greater Nei's genetic diversity HE  Shannon’s information index H and other genetic indices than the other five
populations. Using the software NTSYSpc based on Nei's genetic distance the cluster analysis the dendrogram analysis
and the multi-dimensional scaling analysis MDS for all of the sampled whitefly individuals and populations were
constructed. The results showed that the individuals from the same population clustered together first then the populations
with high genetic similarity clustered in sequence. Multi-dimensional scaling analysis also showed that Hangzhou Fuyang
and Shaoxing populations mustered and the Xuancheng population was close to them. Jiulongshan population and
Jiuhuashan population composed a group while the Jinshan population displayed as a separate group. This suggests that the
genetic distance between whitefly populations may be related geographyical distance. The genetic diversity of two
mountainous populations differ from those of other populations for the adaptive ecogeographic differentiation of whitefly

populations that is brought by the mountainous environments and climate.
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5 Aleurocanthus spiniferus RAPD 1889
DNA AR
1.3 DNA 1
DNA Skoda Table 1 Sample plots of Aleurocanthus spiniferus
2
y ) Longitude & Sample
tip 0.5 ml Sample plots latitude time
Lysis buffer 100 mmol/L Tris-HCl 5 mmol/L EDTA Hangzhou HZ  Zhejiang E 120°19’ N 30°26"  2005-07
0.5 SDS 200 mmol/L. NaCl pH 8.0 5 ul
. E 119°95" N 30°07"  2005-09
K 20 lJ«g/Ml 559C Fuyang FY  Zhejiang
25:24:1 Shaoing SX Zhejiang E 120°88' N 30°01"  2005-06
24:1 4°C 12000 1/min 10 min i e o E 118°73' N31°95'  2005-10
2 1/10 e
NaAc 3 mol/L -20 C 30 min 4°C 12000 Jivhuashan JHS  Anhui FH7°47" N 30729" 2005-10
r/min 10 min DNA 70 % Julongshan JLS  Fujian E 118°02' N27°46'  2005-04
RNaseA 100 pl DNA
60 Hl TE 1.0% Fuzhou 1S Fujian E 119°18" N 26°05 2005-11
-20 C
1.4 PCR
20l 0.5 ul  DNA 1.5 pl Ay 0
Taq DNA 1.5 U 2.0 wl PCR 10 x buffer St THS
O
Mg’* 0.5 pl ANTPS 10 mmol/L 1l s
pmol/L 20 ul WL Zhjiang
94C 3 min 94 C 30s 37 C
1 min 72 C 90 s 40 72°C j::it[lj ILS
10 min PCR DNA
PCR 8 |J“1 6 % & Fujian 4511 JS +
1.5
PCR 500 1000 km
DNA 9
2 1
1.6 Fig. 1 Map showing sample plots of Aleurocanthus spiniferus
RAPD
2 9
“1” Table 2 DNA sequence of nine random primers for RAPD
13 l” 13 O” 0/1
Popgen 3. 2 7 Primer Sequence 5'-3’ Primer Sequence 5'-3’
PPL OPD-03 GTCGCCGTCA OPX -04 CCGCTACCGA
OPD-08 GTGTGCCCCA OPX -06 ACGCCAGAGG
Ao Ae  Nei’ s OPD-11 AGCGCCATTG — OPX-19  TGGCAAGGCA
HE  Shannon’ s H OPP-08 ACATCGCCCA s4 GGACTGGAGT
Hi Hs OPP-11 AACGCGTCGG
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Gst Nei' s D I e Nei' s
Hi Hs Gst Gst = 1 - Hs /Ht '
Nei’ s NTSYSpe 2.1 UPGMA
Mult-dimensional scaling analysis MDS °
2
2.1 DNA
9 7 35 RAPD - PCR 248  RAPD
49 199 DNA 27.6 22.1
31 25 80.24% 23
M1 23 456 78 91011121314 151617 181920 2122 23 24 25 26272829 303132333435 M
HEBE 1500bp
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2 OPD-03
Fig. 2 RAPD profile of primer OPD-03
1~5 HZ 6~10 FY 11~15 SX 16 ~20 XC 21 ~25 JHS 26 ~30 JLS 31 ~35 IS
M Molecular marker
M12 3456 78 9101112 13141516 17 1819 2021 22232425 2627 28 2930 31 3233 3435 M
3 OPD-08
Fig. 3 RAPD profile of primer OPD-08
1~5 HZ 6~10 FY 11~15 SX 16 ~20 XC 21 ~25 JHS 26 ~30 JLS 31 ~35 IS
M Molecular marker
7 PPL = 48.33 % Ao = 1.9597 Ae = 1.4879 HE
=0.2910 H = 0.4442 3 JLS PPL 77.42 %
JHS 65.73 % FY XC HZ IS
SX  PPL 36.29% ~37.50 % Nei' s Shannon’ s JLS
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5 Aleurocanthus spiniferus RAPD 1891

0.2859  0.4242 JHS 0.2487  0.3674 ]S 0.1345 0.1992
JLS JHS Shannon’ s

H Nei’ s HE PPL

2.2
Hi 0.2910 Hs 0.1819
37.49 % 62.51 %
2.3
7 FY SX I = 0.9103
D = 0.0940 4 JHS JS SX I = 0.8327

D = 0.1830 1831

3

Table 3 Genetic diversity of various populations of Aleurocanthus spiniferus

Nei's Shannon’s
Population PPL Ao Ae HE H

HZ 37.50 1.3750 1.2612 0.1461 0.2139
St. Dev 0.4851 0.3834 0.2031 0.2897
FY 41.53 1.4153 1.2876 0.1617 0.2372
St. Dev 0.4938 0.3893 0.2064 0.2948
SX 36.69 1.4153 1.2876 0.1617 0.2372
St. Dev 0.4938 0.3893 0.2064 0.2948
XC 43.15 1.4315 1.2782 0. 1601 0.2375
St. Dev 0.4963 0.3730 0.2002 0.2877
JHS 65.73 1.6573 1.4357 0.2487 0.3674
St. Dev 0.4756 0.3928 0.2037 0.2874
JLS 77.42 1.7742 1. 4980 0.2859 0.4242
St. Dev 0.4190 0.3765 0. 1890 0.2613
IS 36.29 1.3629 1.2364 0. 1345 0.1992
St. Dev 0.4818 0.3657 0. 1944 0.2788
Pop. Mean 48.33 1.9597 1.4879 0.2910 0.4442

St. Dev 0.1971 0.3403 0. 1646 0.2132

4 7 Nei’s

Table 4 Nei's genetic identity above diagonal and genetic distance below diagonal of seven populations of Aleurocanthus spiniferus

Population HZ FY SX XC JHS JLS IS
HZ % ok % ok 0.9018 0.8879 0.8562 0.8470 0.8734 0.8744
FY 0.1034 ® ok ok ok 0.9103 0.8723 0.8415 0.8697 0.8826
SX 0.1189 0.0940 EREE 0.8652 0.8327 0. 8440 0.8829
XC 0.1553 0.1366 0.1448 EREE 0.8473 0.8731 0.8433
JHS 0.1661 0.1725 0.1830 0. 1657 # ok ok ok 0.8896 0.8327
JLS 0.1353 0.1396 0.1696 0.1357 0.1170 ® ok ok ok 0.8824
JS 0.1342 0.1249 0.1245 0.1705 0.1831 0.1251 ® ok ok
2.4
4 FY SX HZ
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Fig. 5 DNA molecular dendrogram of 35 individuals of Aleurocanthus
spiniferus based on Nei's genetic distance by UPGMA methed
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Fig. 4 DNA molecular dendrogram of seven populations of
Aleurocanthus spiniferus based on Nei's genetic distance by UPGMA
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Aleurocanthus spiniferus RAPD 1893
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