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TÓM TẮT 
Đánh giá đa dạng di truyền của 54 mẫu nguồn gen ngô địa phương bao gồm  34 mẫu giống ngô 

nếp và 20 mẫu giống ngô tẻ thu thập ở 6 tỉnh miền núi phía Bắc Việt Nam bằng marker phân tử RAPD. 
Chỉ thị phân tử RAPD với 10 mồi tạo ra sản phẩm điện di với tổng số 134 đoạn DNA được khuyếch 
đại, trong đó có 83 băng đa hình chiếm 61,8%. Sản phâm khuyếch đại với các mẫu ngô tẻ là 65 đoạn 
DNA, trong đó có 53 băng đa hình chiếm 81,5%. Trên cơ sở kết quả phân tích marker đã phân tích hệ 
số đồng hình bằng chương trình NTSYSpc cho thấy, các mẫu nguồn gen ngô nếp có hệ số đồng hình 
trong phạm vi từ 0,59 đến 0,81 và các mẫu giống ngô tẻ trong phạm vi từ 0,61 đến 0,83. Kết quả phân 
tích có thể nhóm các mẫu nguồn gen ngô nếp thành 11 nhóm và các mẫu giống ngô tẻ thành 7 nhóm. 
Kết quả chỉ ra rằng có thể sử dụng chỉ RAPD với 10 cặp mồi là OPA-12, OPA-18, S208, OPW- 08, OPM-
12, OPA-15, OPAW- 07, OPE-18, OPP- 05 và  OPP-14 để nhận biết đa dạng di truyền và nhóm các mẫu 
giống ngô địa phương. Những thông tin về sự đa dạng giữa các mẫu nguồn gen ngô địa phương rất 
hữu ích phục vụ công tác thu thập, bảo tồn và sử dụng nguồn gen cho các chương trình chọn tạo 
giống ngô cho miền núi Việt Nam. 

Từ khóa : Chỉ thị RAPD, đa dạng di truyền, giống địa phương, mẫu nguồn gen, ngô. 

SUMMARY 
The genetic diversity among 54 maize accessions consisting of 34 waxy and 20 normal maize 

accessions, collected from 6 provinces in North Mountain region of Vietnam was revealed by RAPD 
markers. The RAPD markers produced total of 134 fragments is amplified in waxy maize accessions, 
the polymorphic fragments are 83 bands/134 total of fragments (61.8%). The RAPD markers produced 
65 DNA fragments in normal maize accessions and polymorphic fragments are 53 bands/65 total of 
fragments (81.5%). The dendrogram was constructed using the UPGMA method. Genetic similarity 
coefficient ranged from 0.59 to 0.81 with waxy corn accessions and ranged from 0.61 to 0.83 with 
normal maize accessions. The molecular data grouped the waxy maize accessions into 11 main 
clusters and normal maize into 7 groups. This information on the genetic diversity between local 
maize accessions is useful for selection of maize accession to develop the inbred parent lines in 
hybrid maize breeding. The classification of germplasm into genetic groups also is a base to design 
methodologies and make policies for conservation and utilization of local maize genetic resource in 
Vietnam. RAPD markers with 10 primers are OPA-12, OPA-18, S208, OPW- 08, OPM-12, OPA-15, 
OPAW- 07, OPE-18, OPP- 05 and OPP-14 could be used to identify the genetic diversity between local 
maize accessions and grouping into heritability groups. This information will be useful for collection, 
conservation and various breeding programs in the Highlands of Vietnam. 
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1. INTRODUCTION  

Infectious Vietnam is a tropical country and 
located on the latitude from 8º 02' - 23º 23' North 
and longitude from 102º 08' - 109º 28' East and 
exhibits extreme variation from Northern to 
Southern. Each of them have natural conditions as 

climate (temperature, rainfall, sun radiation), soil, 
topography and altitude from sea level different, 
which is the main origin of diversity of local crop 
cultivars. Recently the modern and hybrid crop 
cultivars developed and replaced local crop 
cultivars, special rice and maize.  
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Consequently, local maize genetic resources 
have come under threat and some of them 
disappeared. This is a general situation in the 
World; data reported by the Food and Agriculture 
Organization (FAO) in 1996 indicated that 20% of 
maize varieties from Mexico have disappeared 
since 1930. The local maize accessions in highland 
areas of Vietnam, after being grown for a long time 
in some sub-ecology in highland area, different 
accessions are developed and selected for different 
environments and morphological characteristics. 
Local maize accessions have useful traits such as 
tolerance to stress condition, diseases, quality 
suited to local consumers, it also is a genetic 
resource used by plant breeders to develop new 
cultivars. Some species of them are used for food, 
feed, fiber, bio-energy, etc… But in Vietnam the 
genetic diversity of local maize accessions is still 
lacking knowledge about agronomics, and genetics 
of these accessions is limited to conserving and 
utilizing for maize breeding programme. 

Currently, the genetic diversity of maize has 
been assessed more efficiently after the 
introduction of methods that reveal polymorphism 
directly from the biochemical and DNA levels. 
Markers based on isoenzymes have been used in 
analysis of genetic distance in maize (Antonio et 
al., 2004). Comparisons among the different types 
of markers have contributed to the selecting of the 
most appropriate technique related to desired 
objectives. RAPD markers are commonly used 
because they are quick and simple to obtain, 
enabling genetic diversity analysis in several types 
of plant materials, such as natural populations, 
populations in breeding programs and germplasm 
collections (Moeller et al., 1999; Valdemar et al., 
2004; Silvia et al., 2008).  Moeller et al. (1999) 
was also assess genetic diversity among 
collections of native maize. Bui Chi Bui and 
Nguyen Thi Lang (1999) used RAPD as a DNA 
fingerprinting technique in rice germplasm 
evaluation In Vietnam.  

The objective of this research was to 
investigate the genetic diversity level of 54 local 
maize accessions (34 waxy maize and 20 normal 
maize accessions). This research will contribute in 
identifying efficient strategies for the sustainable 
management of the genetic resources and 
developing inbred lines for development of the 
hybrid maize cultivars adapted to highland areas in 
Vietnam. 

2. MATERIALS AND METHODS 
Plant material 

A total of 54 maize accessions (34 accessions 
of local waxy maize and 20 accessions of normal 
maize), that collected from 6 provinces of Northern 
highland area of Vietnam during 2008 (Table 1 and 
2). The accession were grown at Hanoi University 
of Agriculture during the 2009 spring season in 
randomized complete block deign with two 
replications. Each accession was grown in two row 
plots. All plants used in this molecular analysis 
were generated from seed and grown in the 
greenhouse. 

The morphological characteristics were 
evaluated in a randomized complete-block design 
with three replications. Area of each plot is 10 m2, 
rows spaced at 0.75 m between the rows, and space 
between plants is 0.3 m. The experiment was 
conducted in the experimental field of Rice 
Research Institutes, Hanoi University of 
Agriculture, Gia Lam, and Hanoi during spring 
season 2009. 

DNA extraction  
Total DNA was extracted from bulked leaves 

containing equivalent proportions of leave tissue 
from 10 plants for each population, for a total of 54 
bulks. The DNA was extracted using the CTAB 
procedure (Doyle and Doyle, 1987; CIMMYT, 
2005). DNA quantity and quality was determined 
on 0.8% (w/v) agarose gel electrophoresis. The 
quality of DNA was determined 
spectrophotometrically at 260/280 nm. 

RAPD marker amplification and electrophoresis 
Ten RAPD markers were used to analysis for 

54 maize accessions. The nucleotide sequences of 
ten RAPD makers are shown in Table 3. RAPD 
reactions were done in a volume of 15 µL 
containing 1x PCR buffer ( 10 Mm, Tris-HCl  pH = 
8,  1,5 Mm  MgCl2,  5 mM KCl  20 mM 
(NH4)2SO4, 0.3 mM of each dNTP (dCTP, dGTP, 
dTTP, dATP) (75 mM Tris-HCl pH 9.0, 50 mM 
KCl, 2.0 mM MgCl2, 20 mM (NH4)2SO4, 0.3 mM 
of each dNTP (dCTP, dGTP, dTTP, dATP), 0.4 
mM of 10-mer primers (Promerga.), 0.7 U of Taq 
polymerase (Promerga), and 20 ng of template 
DNA.  Amplifications were carried out with the 
following program: 1 initial denaturation step at 94 
°C for 2 min followed by 47 cycles at 94 °C for 1 
min, 38 °C for 1.45 min, and 72 °C for 2 min and a 
final cycle at 72 °C for 7 min.  
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Table 1. List of local waxy maize (Zea mays var. ceratina ) cultivars 

No. Local name Code Local collected : district, province 

1 Booc nua I GN 113 Cho Đon, Bac Kan 

2 Booc nua II GN 114 Cho Đon, Bac Kan 

3 Mai Plot GN 115 Cho Đon, Bac Kan 

4 Mai pen (Ngo tim hoa) GN 116 Cho Đon, Bac Kan 

5 Booc nua hua GN 117 Cho Đon, Bac Kan 

6 Me But GN 118 Cho Đon, Bac Kan 

7 Bap Nua I GN 119 Ngan Son, Bac Kan 

8 Bap nua II(3 month) GN 120 Ngan Son, Bac Kan 

9 Mai plot (Nep trang) GN 121 Ngan Son, Bac Kan 

10 Bap Nua III GN 122 Bao Lac, Cao Bang  

11 Bap Nua IV GN 123 Bao Lac, Cao Bang  

12 Tay Nu I GN 124 Ha Quang, Cao Bang  

13 Tay Nu II GN 125 Ha Quang, Cao Bang  

14 Pooc cu lau I GN 126 Ha Quang, Cao Bang  

15 Ngo nep Viet Lam II GN 127 Xuyên, Ha Giang 

16 Bap Nu  (nep 3 thang) GN 129 Na Hang, Tuyen Quang 

17 Giong nep tim (Hu Nu Dieng) GN 130 Xin Mam, Ha Giang  

18 Pooc cu plau GN 132 Sin Ho, Lai Chau  

19 Pooc cu lauII GN 133 Sin Ho, Lai Chau  

20 Hu Nu Khao GN 135 Xin Mam, Ha Giang  

21 Khau Hu Đi Ban GN 136 Hoang Su Phi, Ha Giang  

22 Khau Hu Khao GN 137 Hoang Su Phi, Ha Giang  

23 Hu Nu GN 139 Vi Xuyên, Ha Giang 

24 Ngo nep Thuong Son (II) GN 140 Vi Xuyên, Ha Giang 

25 Ngô nep Thuong Son (III) GN 141 Vi Xuyên, Ha Giang 

26 Ngo nep Thuan Hoa GN 142 Vi Xuyên, Ha Giang 

27 Ngo nep Lao chai (II) GN 143 Vi Xuyên, Ha Giang 

28 Ngo nep Lao chai (III) GN 144 Vi Xuyên, Ha Giang 

29 Ngo nep Lao chai (IV) GN 145 Vi Xuyên, Ha Giang 

30 Ngo nep Trung Thanh (III) GN 146 Vi Xuyên, Ha Giang 

31 Ngo nep Xin  Chai (II) GN 147 Vi Xuyên, Ha Giang 

32 Khau Li on GN 148 Muong Lay, Đien Bien (Lai Chau) 

33 Nep 2,5 thang Na Hang GN 149 Na Hang, Tuyen Quang 

34 Ngo Nep khong ten 1 GN 150 Hà Giang 
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Table 2.  List of local normal maize cultivars 

No. Local name Code Local collected: district, Province subspecies 

1 Pooc cu lang GT69 Sin Ho, Lai Chau  Zea mays var. indurata 

2 Pooc cu chua dang GT70 Sin Ho, Lai Chau  Zea mays  semi Indentata 

3 Pooc cu lay GT71 Sin Ho, Lai Chau  Zea mays  semi Indentata 

4 Hu na nhan GT72 Xin Mam, Ha Giang  Zea mays var. indentata 

5 Hu  cha 1 GT73 Hoang Su Phi, Ha Giang  Zea mays  semi Indentata 

6 Hu khao GT74 Xin Mam , Ha Giang  Zea mays var. indurata 

7 Hu cha 2 GT75 Hoang Su Phi t, Ha Giang  Zea mays var. indurata 

8 Khau hu cha GT77 Xin Mam , Ha Giang  Zea mays var. indurata 

9 Q2 GT78 Na Hang, Tuyên Quang  Zea mays var. indurata 

10 Pooc cu de 2 GT79 Ha Quang, Cao Bang  Zea mays  semi Indentata  

11 Pooc cu de 3 GT81 Ha Quang, Cao Bang  Zea mays var. indentata 

12 Hu cha khao mung rau GT84 Xin Mam , Ha Giang  Zea mays  semi Indentata  

13 Cli mua GT85 Muong Lay, Lai Chau  Zea mays var. indurata 

14 Bap bon ty GT87 Bao Lac, Cao Bang  Zea mays  semi Indentata 

15 Tay chim 1 GT90 Ha Quang, Cao Bang  Zea mays  semi Indentata 

16 Tay chim 2 GT91 Ha Quang, Cao Bang  Zea mays var. indurata 

17 Pooc cu de 1 GT92 Ha Quang, Cao Bang  Zea mays  semi Indentata  

18 Pooc cu da 2 GT108 Muong Cha, Dien Bien  Zea mays  semi Indentata  

19 Pooc cu do GT109 Muong Cha, Dien Bien  Zea mays var. indentata 

20 Bap cham GTX(95) Na Hang, Tuyên Quang  Zea mays var. indurata 

     

The amplified products were separated by 
electrophoresis in 1.4% Methaphor (FMC Bio-
products) agarose in 1 x TAE buffer (Tris-acetate 
0.04 M and EDTA 0.01 M pH 7.5), containing 0.15 
µg/µL of ethidium bromide. The gels were 
photographed under UV light and the images 
transferred to a microcomputer for future analysis. 

Molecular data analysis 
Each RAPD product was assumed to represent 

a single locus and data were scored as the presence 
(1) or absence (0) of a DNA band. Genetic 
similarity coefficients were calculated according to 
the simple matching coefficient (Jaccard, 1908) and 
a dendrogram was created based on the UPGMA 
(unweighted pair-group method using arithmetical 
averages) method (Sneath and Sokal, 1973) of the 
NTSYSpc, version 2.1. The Similar matrix or 
Genetic Distance (GD) matrix calculated by 

2

i j

n i jJ i j
n n

=
+

 

Where are: 
ni j number of DNA band appear in both 

                samples i and j. 
ni  and nj  os total of RAPD band in  i  and 

                 j  individual.  
jij is similar coefficient between sample i and j. 

3. RESULTS AND DISCUSSION 
The collection of local maize cultivar 

accessions implemented in 6 provinces in the 
mountain areas of Northern of Vietnam during 
2008 includes Cao Bang, Bac Kan, Tuyen Quang, 
Ha Giang, Lai Chau and Dien Bien province. 
Number of accession gained 34 waxy maize and 20 
normal maize accessions.  

We evaluated some characteristics are growth 
duration, plant height, color of stem and leaves, 
yield and yield components, lodging and diseases 
tolerance in the field. Base on morphological 
characteristics were divided accessions into groups. 
In order to grouping in more precise, we used 
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RAPD marker in this study. Because these are 
population of local maize with large sample from 
each population, so that can use RAPD to identified 
genetic diversity between population (Fevzi 
Bardakcl, 2001).  

Preliminary studies involved screening 10 
primers against the DNA of ten plants from the one 
local waxy maize accession to test their ability to 
produce polymorphism. Number of PCR reaction is 
are 340 and produced a total of 134 fragments is 
amplified and were scored with an average of 13 
fragments per primer, GN148 accession gained 
highest is 48 DNA fragments/10 primers. Variance 
number DNA fragment between accessions is about 
30 – 48 fragments per primer. The polymorphic 
fragments are 83 bands/134 fragment total (61.8%), 

 

Two primers OPAW07 and OPA18 have number of 
highest  polymorphic fragments are 11 bands (Fig. 
2), the OPAW07 and S208 appeared a special band 
of GN118 maize accession that collected from Cho 
Don district, Bac Kan province (Table 3).  

We used 10 primers to reveal polymorphism 
of local normal maize accessions and 200 PCR 
reactions produced 65 DNA fragments is amplified 
and average of 6 fragments per primer. Variance 
number DNA fragments between accessions is 
about 30 – 37 fragments per primer. Polymorphic 
fragments are 53 bands/65 total of fragments 
(81.5%). The OPA12, OPM12 OPP-14 and S208 
primer have highest number of polymorphic 
fragment (Fig. 3), but without special band as waxy 
maize accessions (Table 4). 

 

Table 3. RAPD markers used in analysis of 34 local waxy maize cultivars and 
the number of fragments for each primers  

No. Primer Sequence ( 5’ - 3’) Nf * Special Nf** 

 OPA-12 TCG GCG ATA G 11 1 
 OPA-18 AGG TGA CCG T 9 0 
 S208 AAC GGC GAC A 7 1 
 OPW- 08 GAC TGC CTC T 8 0 
 OPM-12 GGG ACG TTG G 8 0 
 OPA-15 TTC CGA ACC C 7 0 
 OPAW- 07 AGC CCC CAA G 8 0 
 OPE-18 CGA CTG CAG A 11 0 
 OPP- 05 CCC CGG TAA C 6 0 
 OPP-14 CCA GCC GAA C 8 0 
Total   83 2 

* Nf : number of fragments ; ** number of special fragment (distinguishable) 

Table 4. RAPS markers used in  analysis of 34 local normal maize cultivars and 
the number of fragments for each primers 

No. Primer Sequence ( 5’ - 3’) Nf Special Nf 

 OPA-12 TCG GCG ATA G 5 0 
 OPA-18 AGG TGA CCG T 6 0 
 S208 AAC GGC GAC A 4 0 
 OPW- 08 GAC TGC CTC T 6 0 
 OPM-12 GGG ACG TTG G 4 0 
 OPA-15 TTC CGA ACC C 6 0 
 OPAW- 07 AGC CCC CAA G 6 0 
 OPE-18 CGA CTG CAG A 5 0 
 OPP- 05 CCC CGG TAA C 5 0 
 OPP-14 CCA GCC GAA C 5 0 
Total   53 0 

* Nf : number of fragments ; ** number of special fragment 
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Results indicated that 10 primers -RAPD in this 
study can used to reveal genetic diversity of local 
maize accessions at molecular marker. Polymorphic 
PCR-RAPD determined genetic diversity in waxy 
maize higher normal maize, this reflected  real 
situation, because all maize accessions collected 
from Northern mountain areas, where Ethnic 
Minority People Communities are living, many 
ethnic minority group uses waxy maize for their 
daily food as Thai, Mong, Tay, Nung people etc. 
Genetic relationships among local maize accessions 

This research was done to characterize the 
extent of genetic variation in 34 local waxy maize 
and 20 local normal maize accessions grown in 
Northern highlands in Vietnam using RAPD 
markers. The UPGMA dendrogram based on the 
similarity matrix associated the 54 accessions 
demonstrating in figure. 3 (waxy maize) and fig. 4 

  

(normal maize) identified that the variance similar 
coefficient (SC) ranged 0.59 to 0.81 . There are two 
pairs of accessions having SC highest (0.81) named 
GN137/GN139, which means that similar 81% 
without any accessions in completely similar. 
Moeller and Schaal (1999), showed similar results 
when using RAPD markers in Native American 
maize collections of Great Plains, showed a 
similarity index that varied from 0.44 to 0.80. 
RAPD revealed very high levels of genetic 
diversity of local waxy maize accessions in North 
highland areas, Vietnam. The morphological study 
on the 14 agro-morphological traits also confirmed 
that highland maize accessions contain large 
amounts of variation for agro-morphological traits. 
This provides the important information to maize 
breeder before develop inbred lines for hybrid 
waxy maize breeding programme. 
 

  

 

OPA- 18 

 

OPAW- 7 

 

OPA- 12 
 

Fig. 1. RAPD gel profile with fragments generated by three  primers are OPE- 18, OPAW- 7 
and  OPA- 12  in 34 accession of  local waxy maize accessions that listed 1 to 34 in table 3 
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Base on the similarity values and polymorphic 
index were divided waxy maize accessions into 11 
groups as follows: 

Groups 1 consisted 6 accessions are GN113, 
        GN130, GN132, GN124, GN125, and GN126. 

Group 2 consisted 3 accessions are GN114, 
        GN149, and GN133. 

Group 3 consisted 2 accessions are GN117, 
        GN143. 

Group 4 consisted 3 accessions are GN136,  
        GN137, and GN139. 

Group 5 consisted 10 accessions are GN122, 
        GN145, GN146, GN147, GN150, GN135, 
        GN141, GN142, and GN140. 

Group 6 consisted 3 accessions are GN121, 
        GN127, and GN123. 

Group 7 consisted 2 accessions are GN118, 
        GN120. 

Group 8 consisted 1 accession is GN129. 
Group 9 consisted accessions are GN 115. 
Group 10 consisted 1 accession is GN119. 
Group 11 consisted 2 accessions are GN116, 

        GN148 and GN148. 

The result grouping identified usually the 
genetic diversity of local maize accessions 
between locals is higher than the same local, but 
some cases collected the same province also 
gained high diversity level because selection 
practices followed by local farmers within an 
agro-ecology or community so that gave rise to 
distinct maize accessions in different agro-
ecological area or sub agro-ecological area and 
between ethnic minority groups. Qilun Yao et al., 
2007 also basis on the genetic similarity 
coefficients, clustering analysis separated the 
landraces into four groups. The landraces 
collected from the same region were mostly 
grouped together... For example accessions from 
GN113 to GN121 collected in Bac Kan province, 
but they located in 7 groups are 1, 2, 3, 7, 9, 10 
and 11 so that when accession collection of plant 
genetic resource need divide area more smaller if 
that local is consisting of some different sub-
ecological areas and ethnic minority groups.  

Jun-Seong Park et al. (2008) studied 76 
accessions of Korean waxy corn was also 
indicated gene diversity at these 30 microsatellite 
loci varied from 0.125 to 0.795 with an average of 
0.507. The cluster tree recognized two major 
groups with 36.5% genetic similarity. This study's 
assessment of genetic diversity and relationships 
between a set of 76 Korean waxy corn inbred lines 
will be helpful for such activities as planning 
crosses for hybrid and line development and 
association mapping analyses of maize breeding 
programs in Korea. 

The normal maize accessions was revealed 
by RAPD identified 53 bands, the UPGMA 
dendrogram based on the similarity matrix 
associated the 20 accessions demonstrating in fig. 
5 (normal maize) identified that the variance 
similar coefficient (SC) ranged from 0.81 (GT70 
and GT77) to 0.61 (GT108). The similarity 
coefficient between accessions is smallest (0.17), 
means that they have genetic distance larger than 
another accessions. 

Information on the genetic diversity and 
relationships of lines or populations is useful for 
choice of parents, crossing and classification of 
germplasm into genetic groups. Maize breeder is 
mainly concerned with diversity among and within 
breeding population (Kosana Konstantinov and 
Snezana Mladenovic Drinic, 2007). These 
information also is base to design, methods and 
policies for conservation of local maize genetic 
resource in Vietnam. Based on SC divided 20 
accessions of normal maize into 7 groups as 
follows. 

Group 1 accessions are GT69, GT74, and 
        GT72. 

Group 2 accessions are GT70, GT77, GT75, 
        GT71, and GT73. 

Group 3 accession is GT78. 
Group 4 accessions are GT79, GTX. 
Group 5 accessions are GT84, GT109, GT91, 

        and GT92. 
Group 6 accessions are GT81, GT85, GT87, 

        and GT90. 
Group 7 accession is GT108. 
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Coefficient
0.59 0.64 0.70 0.75 0.81

GN113

 GN113 
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 GN132 
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 GN143 
 GN136 
 GN137 
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 GN145 
 GN146 
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 GN150 
 GN135 
 GN141 
 GN142 
 GN140 
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 GN127 
 GN123 
 GN118 
 GN120 
 GN129 
 GN115 
 GN116 
 GN148 
 GN144 
 GN119 

 
Fig. 2. Dendogram of 34 local waxy maize accession constructed using UPGMA method based on 

the dissimilarity matrix by NTSYSpc 2.1 software 

OPE- 18 

OPA-12 

OPP-5 
 

Fig. 3. RAPD gel profile with fragments generated by three  primers are OPE- 18, OPA-12 
and  OPP-5  in 20 accessions of  local normal maize cultivars that listed 1 to 20 in table 4 
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Coefficient
0.61 0.66 0.72 0.77 0.83

T108MW

 GT69 

 GT74 

 GT72 

 GT70 

 GT77 

 GT75 

 GT71 

 GT73 

 GT78 

 GT79 

 GTX 

 GT84 

 GT109 

 GT91 

 GT92 

 GT81 

 GT85 

 GT87 

 GT90 

 GT108 

 
Fig. 4. Dendogram of 20 local normal maize accessions constructed using UPGMA method 

based on the dissimilarity matrix by NTSYSpc 2.1 software 

4. CONCLUSIONS  
Marker RAPD is an attractive method for the 

analysis of genetic diversity among local maize 
accessions that collected in Northern highlands of 
Vietnam. The level of polymorphism is 61.8% in 
local waxy maize accessions and 88.3% in local 
normal maize accessions found in this research 
when using the RAPD markers from 10 primers. 
The results showed that local maize genetic 
resource in Northern highlands of Vietnam are still 
quite diversity, because these areas consisting of 
different sub-ecological areas and many Ethnic 
Minority groups. 

Based on similarity values and polymorphic 
index allowed us distinguish 11 groups of waxy 
maize accessions and 7 groups of normal maize 
accessions with distinctive genetic profiles. The 
morphological study on the 14 of agro-
morphological traits also confirmed that local 
maize accessions contain large amounts of variation 
and have association between molecular markers 
RAPD with quantitative trait variation. This 
information will be useful for conservation and 
various breeding programs in the Highlands of 
Vietnam. 
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