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Application of HAT-RAPD Technique in Identifying Natural
Hybrids of Roscoea ( Zingiberaceae)
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2 Graduate University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Natural hybridization is very common in plants and plays an important role in plant evolution. Besides
the traditional methods including morphological analysis and hand crossing molecular evidence is needed for study—
ing natural hybridization. In order to analyze natural hybridization in Roscoea HAT-RAPD technique was used to
identify putative hybrids from parental species by principal co-ordinate analysis and hybrid index. The results indica—
ted that the bands amplified by HAT-RAPD technique were more stable and reliable than that of RAPD. The result
of principal co-ordinate analysis and hybrid index showed that intermediate individuals were the hybrids of R. hu—
meana and R. cautleoides and showed closer relationships to R. humeana. These results suggested that HAT-RAPD
could be used to study natural hybridization. As it is simple and easy to manipulate HAT-RAPD may prove to be a
very effective technique in hybrid identification in the studies of plant evolution.
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Fig. 1  Amplification of primer B1046 by RAPD ( upper) and HAT-RAPD ( lower) techniques. Arrows show the specific

amplified fragment; 1-8 are R. humeana; 9-16 are R. cautleoides
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1 RAPD N GC
Table 1 Primers’ name sequences and GC%
Primers (57 ~3") Sequences GC GC/% Primers (5°~3") Sequences  GC GC/%
B1046 GTCGGAGCGG 80 OPA 07 GAAACGGGTG 60
OPW 08 GACTGCCTCT 60 OPA 08 GTGACGTAGG 60
OPW 16 CAGCCTACCA 60 OPA 15 TTCCGAACCC 60
OPR 16 CTCTGCGCGT 70 OPA 17 GACCGCTTGT 60
OPT 16 GGTGAACGCT 60 OPB 12 CCTTGACGCA 60
0OPB-01 GTTTCGCTCC 60 OPJ 10 AAGCCCGAGG 70
OPG 13 CTCTCCGCCA 70 OPX 03 TGGCGCAGTG 70
0PD-03 GTCGCCGTCA 70 OPX 11 GGAGCCTCAG 70
52077 GTTCGCTCCC 70 OPE 02 GGTGCGGGAA 70
52100 CAAAGGCGTG 60 OPC 01 TTCGAGCCAG 60
S2159 GTCGTGCGGA 70 OPI 16 TCTCCGCCCT 70
OPA 04 AATCGGGCTG 60 0PO 11 GACAGGAGGT 60
OPD 18 GAGAGCCAAC 60 0OPO 13 GTCAGAGTCC 60
OPN 06 GAGACGCACA 60
2 HAT-RAPD N
Table 2 The size of HAT-RAPD specific fragments and its amplification ratio in R. humeana R. cautleoides and putative hybrids
Primer Fragments’ Putative Primer Fragments’ Putative
names size R. humeana hybrids R. cautleoides names size R. humeana hybrids R. cautleoides
B1046 500 1.00 1.00 0.05 OPA 15 550 0.05 0.24 0.75
OPW 08 400 0.05 0.63 0.90 600 1.00 0.95 0.05
800 0.95 0.76 0.00 650 0.05 0.29 0.70
OPW 16 800 1.00 1.00 0.20 OPA 17 550 0.90 0.89 0.00
OPR 16 1000 0.90 0.53 0.00 750 0.15 0.84 1.00
1200 0.60 0.53 0.00 OPB 12 400 1.00 1.00 0.00
OPT 16 250 1.00 0.84 0.05 1100 1.00 0.74 0.00
OPB-01 500 0.65 0.63 0.10 OPJ 10 1200 0.85 0.42 0.00
1600 0.20 0.92 0.90 OPX 03 400 0.40 0.79 1.00
OPG 13 400 1.00 0.95 0.05 500 0.00 0.47 0.80
0PD-03 450 0.15 0.53 0.85 550 0.95 0.53 0.10
600 1.00 1.00 0.00 600 0.95 0.84 0.00
1100 0.80 0.39 0.30 OPX 11 450 0.00 0.61 0.85
82077 650 1.00 1.00 0.05 1400 0.00 0.84 0.80
S2100 1100 0.05 0.76 0.70 1600 0.60 0.63 0.00
S2159 400 0.05 0.58 0.90 OPE 02 850 0.95 0.79 0.05
OPA 04 900 1.00 0.82 0.05 OPC 01 260 1.00 1.00 0.10
OPD 18 650 1.00 0.97 0.20 400 0.00 0.45 0.95
OPN 06 550 1.00 1.00 0.05 OPI 16 800 1.00 0.92 0.10
OPA 07 1700 1.00 0.63 0.20 OPO 11 900 0.05 0.71 0.90
OPA 08 400 1.00 0.95 0.05 OPO 13 600 0.20 0.82 0.95
80. 05% o
(66.64% ) 2.4
o Nei ( 3)
(3 0~1
1.266 o
0.141  0.580 0.5
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Fig.2  Plot of Roscoea samples by PCO analysis based on HAT-RAPD bands

Nei
Table 3 Pairwise population matrix of Nei genetic distance in

R. humeana R. cautleoides and putative hybrids

Species R. humeana  R. cautleoides  Putative hybrids
0.000
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R. cautleoides 1.266 0.000
0.141 0.580 0.000
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Fig.3 Frequency distribution of hybrid index in R. humeana
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