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Some maize breeding technologies worldwide and their prospects in Vietnam
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Abstract

Maize (Zea mays L.) is a crop that plays an important role in food security, nutritional security and economic development
worldwide, including in Vietnam. In recent years, significant advances in science and technology have been achieved in
maize breeding, particularly in molecular breeding, genomic selection, gene editing, gene transferring, omics technologies,
bioinformatics and artificial intelligence. To further promote research and breeding programs for superior maize varieties,
there is a growing need for comprehensive, objective, and systematic studies that analyze and evaluate the effectiveness and
potential of these technologies that have been successtully implemented worldwide. A detailed compilation of published
scientific studies will contribute to establishing a reliable and scientifically robust database. This resource will provide a
solid foundation for scientists, policymakers, and businesses in Vietnam to identify the prospects and technical feasibility of
applying these advanced technologies in practical maize breeding and seed production under Vietnam's current conditions.
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DANH GIA PA DANG DI TRUYEN 400 NGUON NGO TE DIA PHUONG
BANG CHI THI ADN VI VE TINH (SSR)
Doan Thi Bich Thao", Bui Manh Minh', Viong Huy Minh', Bui Van Hiéu',
Pham Thi Ngoc Yén', Bui Vian Manh', Ta Thi Thuy Dung'
TOM TAT

Nguon gen ng6 té dia phuong la tai nguyén di truyén quy bau, dong vai tro quan trong trong cong tac bao ton da dang
sinh hoc va phat trién nong nghiép bén viing tai Viét Nam. Nghién ctiu nay dugc thuc hién nham danh gia mtic d6 da
dang di truyén ctia 400 mau ng6 té dia phuong dugc thu thap tii nhiéu viing sinh thai khac nhau, st dung 40 cdp moi SSR
(Simple Sequence Repeat). Trong s6 do, 20 cdp mai thé hién tinh da hinh, tao ra 96 alen véi trung binh 4,8 alen/cdp moi.
Chi s6 thong tin da hinh PIC (Polymorphic Information Content) dao dong tii 0,22 dén 0,42, trung binh dat 0,3, phan anh
mtic d¢ da dang di truyén & muic trung binh. Hé s6 tuong dong di truyén gitia cic mau dao dong tii 0,01 dén 0,7. Két qua
phén tich phan nhom béng phuong phap Neighbor-Joining (NJ) cho thiy 400 mau dugc chia thanh 8 nhém chinh. Céc
két qua thu dugc cung cap co sé khoa hoc quan trong cho viéc phan loai, bao ton va khai thac hiéu qua nguon gen ng6 ban
dia, dong thoi hd trg cong tic chon tao gidng ¢ nang sudt cao va kha ning thich nghi tét trong diéu kién bién d6i khi hau.
Day la mot trong nhiing nghién ctiu quy mo 16n dau tién vé da dang di truyén ngo6 té dia phuong tai Viét Nam st dung chi

thi SSR, gdp phan bé sung di liéu ¢ gid tri cho ngan hang gen quéc gia.

T khoa: Ngo té dia phuong, da dang di truyén, chi thi SSR, bao ton nguén gen, chon giong

' Vién Nghién ctiu Ngo
* Tac gia lién hé, email: thaobio@gmail.com
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I DAT VAN PE

Ng6 (Zea mays L.) la céy Iuong thuic quan trong thu
hai sau ltia gao tai Viét Nam véi kha nang thich nghi rong
trén nhiéu loai dat va diéu kién sinh thai khac nhau. Trong
sudt qua trinh canh tac, thong qua tac dong ctia ca chon
loc tu nhién va nhan tao, nhiéu giong ngo ban dia véi cac
ddc diém nong sinh hoc déc trung da dugc hinh thanh.
Trong do, cic gidng ngd té dia phuong thé hién tiém
nang cao vé kha ning chong chiu va thich nghi, la nguén
nguyén liéu quy cho cac chuong trinh chon tao gidng (Via
Van Liét va cs., 2009, Vit Ding Toan va cs., 2021).

Hién nay, nhu cau vé giong ngd cé chat lugng cao
dang gia ting, trong khi ndng sudt trung binh cta Viét
Nam van con thdp hon so véi thé gi6i. Tinh trang phu
thudc 16n vao nhap khdu ngé phuc vu san xuét, dac biét
trong linh vuic thtic an chan nudi, cho thy su can thiét
phéi néng cao nang sudt va chit dong nguon giong. Mot
trong nhiing giai phap hiéu qua la md réng co 6 di truyén
thong qua khai thac va stt dung hiéu qua nguon gen ban

dia (Salgotra & Chauhan, 2023; Lazaridi et al.,, 2024).

Dbanh gia da dang di truyén la budc di quan trong
nhdm dinh hudng bao ton va khai thac hgp ly nguén
gen. Trong do, chi thi SSR (Simple Sequence Repeat) la
cong cu phén tt hiéu qua, dugc ing dung rong rai nho
d¢ da hinh cao, tinh 6n dinh va dé st dung (Adu et al.,
2019, Ilyas et al.,, 2023, Nguyén Trung Dric va cs., 2023).
Trén co s¢ do, nghién ctiu nay dugc thuc hién véi muc
tiéu phén tich da dang di truyén ctia 400 mau ngo té dia
phuong bang chi thi SSR, phuc vu cong tac phén loai,
bao ton va chon tao giong trong tuong lai.
IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Nghién ctiu st dung 400 mau ngd té dia phuong
dugc thu thap ti nhiéu viing sinh thai khac nhau trén ca
nudc. Tét ca cac mau déu do Vién Nghién ctiu Ngo cung
cép, dam bao ngudn goc rd rang va dai dién cho tinh da
dang di truyén ctia quan thé ng6 ban dia tai Viét Nam.
Danh sach chi tiét mau vat dugc trinh bay trong bang 1.

Bang 1. Danh sach va nguon vt liéu nghién ctiu

TT |Ky hiéu Tén vit liéu Noi thu thap TT |Kyhiéu Tén vit liéu Noi thu thap
1 T1 | Tévang Tra Linh Tra Linh, Cao Béng 201 | T321 | Vang mo Mién Nam 1| Mién Nam
2 T2 | Pévang Xin Mén 1 Xin Man, Ha Giang 202 | T322 | D4 vang Quang Hoa | Quang Hoa, Cao Bing
3 T3 | P4 vang Pic Min Dic Min, Dic Lic 203 | T323 | Lang Liéu Ha Giang
4 T4 | Ngb6 n6 Tay Nguyén 4| Tay Nguyén 204 | T324 | Gié Co Ha Giang
5 T5 | Ddvang Krong Ana | Krong Ana, Pic Lic 205 | T325 | Té vang Ha Giang Ha Giang
6 T6 | Ngdnd QualénDicMinh| Pic Min, Pic Lic 206 | T326 | Méo Vac 1 Ha Giang
7 T7 | Ngb né vang 1 Dic Lic 207 | T327 | Té vang Xuan Hoa Ha Quang, Cao Bing
8 T8 | Tétring Di An Di An, Binh Duong 208 | T328 | Ngb Iti Thai Son Lang Son
9 T9 | Ngb6 vang Quing Ngii| Quéang Neii 209 | T329 | Té d6 H Mong Son La
10 | T19 | Tévang Van Yén 1 Vin Yén, Yén Bai 210 | T330 | Tévang Mudng Khuong| Mudng Khuong, Lao Cai
11 | T20 | Cabu Béo Lim, Cao bing 211 | T331 | Tévang Mudng Khuong1| Mudng Khuong, Lao Cai
12 | T21 | Po6c Cu E Quang Ba, Ha Giang 212 | T332 | Tévang Mudng Khuong 2| Muong Khuong, Lao Cai
13 | T22 | Poéc Cu Chua Tuan Gido, Dién Bién 213 | T333 | Tévang Mudng Khuong 3| Lao Cai
14 | T23 | Me Chi Bic Mé, Ha Giang 214 | T334 | Ng6 Bic Théi Thai Nguyén
15 | T24 | Me Chi Hoanh B6, Quéng Ninh | 215 | T335 | Té trang Ktor Ke bk Lak
16 | T25 | Ngb té nau Son Duong, Tuyén Quang | 216 | T336 | Té tring Na Sac Ha Quang, Cao Bang
17 | T26 | Ngé té vang Son Duong, Tuyén Quang | 217 | T337 | Té trang Bac Ei 1 Dik Nong
18 | T27 | Tétrang1 Son Duong, Tuyén Quang | 218 | T338 | Té tring Bac Ei 2 Dik Nong
19 | T28 | Tétring2 Son Duong, Tuyén Quang | 219 | T339 | Té trang Dap Thanh 1| Ba Ché, Quang Ninh
20 | T29 | Pic Cli Chua Po Mudng Cha, Dién Bién | 220 | T340 | Té trdng Nam Sooc 1 | Yén Minh, Ha Giang
21 | T30 | Poéc Cui Choa Quang BInh, Ha Giang | 221 | T341 | Té tring Ndm Sooc 2 | Yén Minh, Ha Giang
22 | T31 | Mac Binh Liéu, Quang Ninh | 222 | T342 | Té vang Ha Chua Cay | Lai Chiu
23 | T32 | Dang Piéu Dinh Lip, Lang Son 223 | T343 | Té trang Ha Chau Cay| Phu Binh, Thai Nguyén
24 | T33 | RS Yén Thiy, Hoa Binh 224 | T344 | T8 tring Dau cau 1 Son Duong, Tuyén Quang
25 | T34 | Bap Chim Béo Lam, Cao Bing 225 | T345 | Tré trdng Dau cdu 2 | Son Duong, Tuyén Quang
26 | T35 | P§ Cli Dau Bédo Lim, Cao Béng 226 | T346 | Té ndu Cdc Lung Yén Dinh, TP. Ha Giang
27 | T36 | Pooc Cu Chua Do Tudn Gido, Dién Bién | 227 | T347 | Ngb diém Dic Lic Dic Lic
28 | T37 | Thiu Tan Son, Phu Tho 228 | T348 | Ngd nd Tay Nguyén 1 | Tay Nguyén
29 | T38 | Pooc Cu Phu Thién, Gia Lai 229 | T349 | Ngb nd Tay Nguyén 2 | Tay Nguyén
30 | T39 | Ho Bo Pong Dic Doa, Gia Lai 230 | T350 | Ngd n8 Tay Nguyén 5 | Tay Nguyén
31 | T40 | R&rép Yén Thty, Hoa Binh 231 | T351 | Ngd n6 qualén PacMin| Dic Lic
32 | T41 | Bép Chim Luong B3o Lam, Cao Bing 232 | T352 | P4 vang Pic Min Déc Min, Déc Lic
33 | T42 | Bip Nua Lai Bdo Lam, Cao Biang 233 | T353 | P4 vang Krong Ana | Kréng Ana, Dic Lic
34 | T43 | Pe Quang Ba, Ha Giang 234 | T354 | P4 vang Pic Lac Diéc Lic
35 | T44 | Pooc Co Plan Tuin Gido, Dién Bién | 235 | T355 | D4 vang Playcu PlayKu
36 | T45 | Me Quang Ba, Ha Giang 236 | T356 | Ngbd nd vang 1 Diéc Lic
37 | T46 | Tévangnhat Thanh Héa| Thanh Hoa 237 | T357 | Ngb6 nd vang 2 Pic Lic
38 | T47 | Té vang Canh Phung | Quéng Uyén, Cao Bing | 238 | T358 | P4 do Chu sé Chu Sé, Gia Lai
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TT |Ky hiéu Tén vit liéu Noi thu thip TT Ky hiéu Tén vit liéu Noi thu thap

39 | T48 | Tévang Liing Cin Na Rj, Bic Kan 239 | T359 | Té khong tai ld Pic Lic

40 | T49 | Tévang Na Leng Na Rj, Bic Kan 240 | T360 | N6 qua dai Tay Nguyén

41 | T50 | Té vang Xa Péng 2 Nguyén Binh, Cao Bing| 241 | T361 | Té vang C6c Cudi Cao Bing

42 | T51 | Tévang Nam Sooc2 | Yén Minh, Ha Giang 242 | T362 | Té vang Quay Phim | Lai Chéiu

43 | T52 | Pan cti chua Mu Cang Chai, Yén Bai | 243 | T363 | Té vang Chg Cu 2 Lao Cai

44 | T53 | Khiu dudi Béc Ha, Lao Cai 244 | T364 | Té vang Ling Chang | Ha Giang

45 | T54 | Me nhiéu Vian Ban, Lao Cai 245 | T365 | Té tim Ling O Ha Giang

46 | T55 | Bép nua Phuc Hoa, Cao Bing 246 | T366 | Té nau do Na Leng Vin Lang, Lang Son,
47 | T56 | Podc cu Quang Binh, Ha Giang | 247 | T367 | Té niu d6 Na Lung Nguyén Binh, Cao Bing
48 | T57 | Mebut Hoanh B6, Quang Ninh | 248 | T368 | Té trang Liing Luéng | Cao Bing

49 | T58 | Mo Bu Ding, Binh Phudc | 249 | T369 | Té niu do6 Ling Luéng Cao Bing

50 | T59 | Bap Mo Cay Nam, Bén Tre | 250 | T370 | Té tring Liing Chiim | Cao Bing

51 | T60 | Ktoong Son Hoa, Phu Yén 251 | T371 | Té tréng Ling Can Na Ri, Bic Kan

52 | T61 | Ngb rang ngua Quang Yén, Quang Ninh | 252 | T372 | Té tring Pic Tan Quéng Uyén, Cao Bing
53 | T67 | Duoiniéu Quan Héa, Thanh Héa | 253 | T373 | T8 tring An Ma Ba Bé, Bac Kan

54 | T76 | Vang Chu sé Chu Sé, Gia Lai 254 | T374 | Té tring C6c Cubi Cao Bing

55 | T77 | Vang ddm Mién Nam | Mién Nam 255 | T375 | Té trdng Doc Mon Lao Cai

56 | T78 | Vang mo Mién Nam | Mién Nam 256 | T376 | Té tring Ban Gai Quang Ba, Ha Giang
57 | T79 | Lang Liéu Ha Giang 257 | T377 | Té trdng Quay Phum | Pinh Lip, Lang Son

58 | T80 | Giae CO Ha Giang 258 | T378 | Té tring Xa Péng 1 Nguyén Binh - Cao Bing
59 | T81 | Tévang Xuin Hoa Ha Quang, Cao Bing 259 | T379 | Té trang Xa Péng 2 Nguyén Binh - Cao Bing
60 | T82 | Ngb Lu Théi Son Lang Son 260 | T380 | T8 tring Chg Cii Lao Cai

61 | T83 | Té d6 HMobng Ha Giang 261 | T381 | Lang Khuyén Cao Loc, Lang Son

62 | T84 | D4 tring Mai Pha Lang Son 262 | T382 | Vang Tra Linh Trung Khanh, Cao Bing
63 | T85 | Ngb Bic Thai Bic Kan 263 | T383 | P4 vang Xin Man 1 Xin Min, Ha Giang

64 | T86 | Bap té trang (Kto Ké) | Péc Lic 264 | T384 | Davang Xin Man 2 | Xin Man, Ha Giang

65 | T87 | Tétring Tay Kheo Cao Bing 265 | T385 | P4 vang Hoang Su Phi | Hoang Su Phi, Ha Giang
66 | T88 | T@tring Biceil Cao Béng 266 | T386 | Ng6 vang Quéng Ngii| Quang Ngaii

67 | T89 | Tétring Bicei2 Cao Bing 267 | T387 | D4 Song Lam Nghé An

68 | T92 | Tétring Dap Thanh 1| Ba Ché, Quang Ninh 268 | T388 | Ngb té Bdp Luong Lai Chau

69 | T93 | Tétring Nam Sooc 1 | Yén Minh, Ha Giang 269 | T389 | Té vang Chi Thao Quéng Hoa, Cao Bing
70 | T94 | Tétring Nam Sooc 2 | Yén Minh, Ha Giang 270 | T390 | té vang P4 Lang Nghia Lo, Yén Bai

71 | T95 | Tétring 1 - Dau ciu 2| Son Duong, Tuyén Quang| 271 | T391 | Té vang Ta Lung Quang Hoa, Cao Bing
72 | T97 | N6 Tay Nguyén 3 Tay nguyén 272 | T392 | Té 36 Dan Hoa Minh Hda, Quang Binh
73 | T99 | N6 Krong Ana Krong Ana, Pic Lic 273 | T393 | Tée Chg Pén 1 Chg Do6n, Bic Kan

74 | T100 | NG PlayKu PlayKu 274 | 'T394 | Té Cho Don 2 Chg D6n, Bac Kan

75 | T101 | N6 Hoéng Tay Nguyén 1| Tay Nguyén 275 | T395 | Té vang Ling Tao Dong Vin, Ha Giang
76 | T102 | N6 tim Tay Nguyén Tay Nguyén 276 | T396 | Té vang 3 Ha Giang

77 | T103 | Tim trdng Mién Nam | Mién Nam 277 | T397 | Ngb té Bau Cu Chua | Mu Cang Chai, Yén Bai
78 | T104 | P4 d6 Dic Nong Dic Nong 278 | T398 | Té vang 1 (Pdng Vin) | Pong Vin, Ha Giang
79 | T105 | Méo Vac2 Ha Giang 279 | T399 | Té vang Na Séac Ha Quéng, Cao Bing
80 | T131 | Té khong taild Cao Bing 280 | T400 | Té vang Na Tong 1 Na Hang, Tuyén Quang
81 | T133 | Té vang Coc Cudi Cao Bing 281 | T401 | Té vang Na Tong 2 Na Hang, Tuyén Quang
82 | T134 | Té vang Chg Ci 2 Lao Cai 282 | T402 | Té vang Vin Yén 1 Vin Yén, Yén Bai

83 | T135 | Té ndu do Na Leng Vén Lang, Lang Son 283 | T403 | Té vang Van Yén 2 Vién Yén, Yén Bai

84 | T136 | Tim Nha Trang Nha Trang 284 | T404 | Té vang tim Trin Yén | Tran Yén, Yén Bai

85 | T137 | Té ndu d6 Na Lung Vin Quan, Lang Son 285 | T405 | Té vang B§ Lénh Lao Cai

86 | T138 | Té nau do Ling Luong Ha Lang, Cao Béng 286 | T406 | Té vang Ciu Hoi Tan Son, Phu Tho

87 | T139 | Té trdng Pac Tan Quéing Hoa, Cao Bing | 287 | T407 | Té vang Dau Cau Il Quan Hoa, Thanh Héa
88 | T140 | Té tring Ling Luéng | Huyén Hoa An, Cao Béing| 288 | T408 | Té vang Na Vin Quén Ba, Ha Giang

89 | T141 | Té tring An Ma Ba Bé, Bic Kan 289 | T409 | Té vang Va Mong Yén Minh, Ha Giang

90 | T142 | Té tring Ling Chim | Cao Bing 290 | T410 | Té vang Lung H6 1 Yén Minh, Ha Giang

91 | T143 | Té tring Doc Mon Cao Bing 291 | T411 | T8 vang Liing Ho 2 Yén Minh, Ha Giang

92 | T144 | Té tring Quiy Phumt | Cao Béing 292 | T412 | Té vang Nam Soc 1 Yén Minh, Ha Giang

93 | T145 | Té tridng Xa Péng 1 Bao Lac, Cao Bing 293 | T413 | Té vang Nam Soc 2 Yén Minh, Ha Giang

94 | T146 | Té tring Xa Péng 2 Nguyén Binh, Cao Bing| 294 | T414 | Té vang Lao Va Chai | Yén Minh, Ha Giang

95 | T147 | Té tring Chg cii Lao Cai 295 | T415 | Té vang nhat Mai Chau | Mai Chéiu, Hoa Binh

96 | T148 | Té trdng Ling C4n 2 | Kim Hi, Na Ri, Bdc Kan | 296 | T416 | Té d6 Ph6 Céo Pong Vin, Ha Giang
97 | T154 | Té ndu d6 Céc Lung | Yén Dinh, Ha Giang 297 | T417 | Té 6 Ba Bic Da Bic, Hoa Binh

98 | T155 | Ng6 N& Tay Nguyén 2| Tay Nguyén 298 | T418 | Vang Tay Nguyén Tay Nguyén

99 | T156 | Ng6 N6 Qualon DicMin| Pic Min, Pic Lic 299 | T419 | Thailun Krong Pach | Krong Péch, Dik Lik
100 | T157 | Ng6 NG vang 2 Dic Lic 300 | T420 | Vang Ka Tu Quang Nam

101 | T158 | D4 do6 Chu Sé Chu Sé, Gia Lai, 301 | T421 | Té Mi Co Béc Ha, Lao Cai

102 | T159 | Détim nhat Ddc Nong | Pik Nong 302 | T422 | Tre tring Na Tong Bao Lac, Cao Bing

103 | T163 | Té tring Ban Ven Yén Thé, Bic Gian 303 | T423 | Ngb Poc Cu Tuin Gido, Dién Bién
104 | T164 | Té trdng Phat Nguyén| Lao Cai 304 | T424 | Té vang Chiéng Luong | Mai Son, Son La

14




Tap chi Khoa hoc va Céng nghé Néng nghiép Viét Nam, loai hinh in va dién tir- s6 10 (170)/2025

TT | Ky hiéu Tén vit liéu Noi thu thip TT Ky hiéu Tén vt liéu Noi thu thap

105| T165 | Té vang Lung 6 Ha Giang 305 | T425 | Té vang Phing X6 LinII| Sin HO, Lai Chau

106 | T166 | Té vang Na Lung Vén Quan, Lang Son 306 | T426 | Té vang Chit Dao 1 Tuyén Quang

107 | T167 | Té vang Xa Péng Nguyén Binh - Cao Bing | 307 | T427 | Té vang Chit Dao 2 | Tuyén Quang

108 | T168 | Té vang Dé Ga Lao Cai 308 | T428 | Té vang Nam Tién 1 | Ha Giang

109 | T169 | Té vang Canh Phung | Lao Cai 309 | T429 | Té vang Lang Mo 1 Sin Ho, Lai Chau

110| T170 | Té vang Ling Cin Na Ri, Bic Kan 310 | T430 | Té vang Lang Mo 2 Sin HG, Lai Chau

111 | T171 | Té vang Na Leng Van Lang, Lang Son 311 | T431 | Té vang Chéic Nua Sin HS , Lai Chau

112| T172 | Té vang Doc Mon Béc Kan 312 | T432 | Té tim Chiéng Noi 1 | Mai Son, Son La

113| T173 | Té vang Chg cii 1 Binh Son, Quang Ngai | 313 | T433 | Té tim Chiéng N¢i 2 | Mai Son, Son La

114| T174 | Té vang Lang Chang 2| Vi Xuyén, Ha Giang 314 | T434 | P4 ndu dé Ta Mung | Than Uyén, Lai Chau

115| T175 | Té vang Ling Clim Ha Quang, Cao Bing 315 | T435 | Té tim Ban Cong Tram T4u, Yén Béi

116| T176 | Té vang Na Lung 1 Vin Quan, tinh Lang Son| 316 | T436 | Té tring Po Mau Thuin Chau, Son La

117 | T177 | P4 tim Bic Ai Bac Ai tinh Ninh Thuén | 317 | T437 | T2 tring Phiéng PAin | Mai Son, Son La

118 | T179 | Ng6 tim Déc Lic Pic Lic 318 | T438 | Té trang Chit Dao Tuyén Quang

119| T180 | D4 niu Hoang Su Phi | Ha Giang 319 | T439 | Té trang HOng Ngai 1 | Bic Yén, Son La

120| T181 | P4 ndu Pau cau II Quan Hoéa, Thanh Héa | 320 | T440 | Té tring Nam Cha II | Sin H9, Lai Chau

121 | T182 | Té d6 Ha Chua Cay | Dién Bién 321 | T441 | Té trdng Pho 11 Vién Ban, Lao Cai

122 | T183 | P4 tia Playcu PlayKu 322 | T442 | Té trang Pho 12 Vin Ban, Lao Cai

123 | T184 | Té tring Quyét Tién | Quan Ba, tinh Ha Giang| 323 | T443 | Té tring Nam Tién1 | Ha Giang

124 | T185 | Ng6 ring ngua Pidc Min| Dédc Min, Déc Lic 324 | T444 | Té trang Lé Loi Son Duong, Tuyén Quang

125| T186 | Ngb té Méo Pién Bién 325 | T445 | Té tring Ta Mung Than Uyén, Lai Chau

126 | T206 | Triang Quang Nam Quing Nam 326 | T446 | T8 tring P4 Hu Tram Tiu, Yén Béi

127 | T207 | Tring Nghia Binh Tan Ky, Nghé An 327 | T447 | Té vang Pho I Vién Ban, Lao Cai

128 | T228 | Vang Khuyén Quang Nam 328 | T448 | Té trang Chiéng Noi | Mai Son, Son La

129 | T229 | Vang Xin Min 1 Xin Man, Ha Giang 329 | T449 | Té trang HOng Ngai 2 | Bic Yén, Son La

130 | T230 | P4 vang Hoang Su Phi | Hoang Su Phi, Ha Giang| 330 | T450 | Té tring Cin Co Sin Ho, Lai Chau

131| T231 | D4 vang Dic Min Dic Min, Déc Lic 331 | T451 | T trdng Ban Mu Tram T4u, Yén Béi

132 | T232 | D4 vang Krong Ana | Krong Ana, Dak Lik 332 | T452 | Té tring Xa HO Tram T4u, Yén Béi

133 | T233 | Pd vang Quéang Negii | Quéang Ngii 333 | T453 | Té ban Cong Tram Tau, Yén Bai

134 | T234 | P4 vang Dic Lic bik Lik 334 | T454 | Bip chim luong Bao Lam, Cao Bing

135| T236 | D4 Song Lam Nghé An 335 | T455 | Bdp nua lai Phuc Hoa, Cao Bang

136 | T237 | Té (Bap Luong) Cao Bing 336 | T456 | Bip chim deng Bdo Lam, Cao Bang

137 | T239 | Té vang Chi Thio Quéing Hoa, Cao Bing | 337 | T457 | Bip chim Béo Lam, Cao Biang

138 | T240 | Té vang Pa Lang Nghia Lo, Yén Béi 338 | T458 | Mu may si Lai Chau

139 | T241 | Tévang Mudng Khuong| Mudng Khuong, Lao Cai| 339 | T459 | Bép nua Bdo Lam, Cao Béng

140 | T242 | Té vang Ta Lung Quding Hoa, Cao Bing | 340 | T460 | Bip cham deng Cao Bing

141 | T243 | Té 36 Dan Hba Minh Héa, Quang Binh | 341 | T461 | Cadu Bdo Lam, Cao béng

142 | T244 | P4 vang Liing tdo Vi Xuyén, Ha Giang 342 | T462 | Hou tay siém Cao Bing

143 | T246 | Té (Pdu Cu Chua) Mudng Cha, Dién Bién | 343 | T463 | Me be Quing Ba, Ha Giang

144 | T247 | Té vang Na Sac 1 Ha Quang, Cao Bing 344 | T464 | Podcclie Quiéng Ba, Ha Giang

145| T248 | Té vang Na Tong 1 Lam Binh, Tuyén Quang | 345 | T465 | Péoc cli chua Tuin Gido, Pién Bién

146 | T249 | Té vang Vin Yén 1 Vin Yén, tinh Yén Bdi | 346 | T466 | N§ po cli Bic Ha, Lao Cai

147 | T251 | Té vang tim Trin Yén | Trin Yén, Yén Bai 347 | T467 | Pa cli plau Mu Cang Chdi, Yén Bai

148 | T252 | Té vang B§ Lénh Lao Cai 348 | T468 | Cu plau Mu Cang Chdi, Yén Bai

149 | T253 | Té vang Ha Chua Cay | Pién Bién 349 | T469 | Bédp ctli chua Mu Cang Chai, Yén Bai

150 | T254 | Té vang C4u Hoi Lao Cai 350 | T470 | Pa cli d4u Bao Lam, Cao béng

151 | T255 | Té vang d4u ciu II Quan Hoéa, Thanh Héa | 351 | T471 | Ho Bo coc Gia Lai

152 | T256 | Té vang Na Vin Quan Ba, Ha Giang 352 | T472 | Ho bo yol Dic Doa, Gia Lai

153 | T257 | Té vang Va Mong Yén Minh, Ha Giang 353 | T473 | ABhoo Gia Lai

154 | T258 | Té vang Ling HS 1 Yén Minh, Ha Giang 354 | T474 | AB hoo déép Bho6c | Gia Lai

155| T260 | Té vang Nam Sooc 1 | Yén Minh, Ha Giang 355 | T475 | A bo déép Gia Lai

156 | T262 | Té vang lao Va Chai Yén Minh, Ha Giang, | 356 | T476 | AB hoo dép Gia Lai

157| T264 | L vangnmhatMai 1\ pscpay HoaBinh | 357 | T477 | Mebut Hoanh B4, Quang Ninh
Chau ’ T > g Nin

158 | T265 | Té ba Bic Da Bic, Hoa Binh 358 | T478 | Bung may lit Lao Cai

159 | T267 | Té vang Krong Pik Krong Pik, ik Lik 359 | T479 | Bip nua Phuc Hoa, Cao Biang

160 | T268 | Vang Ka Tu Quéng Nam 360 | T480 | K& mé put Hoanh B6, Quang Ninh

161 | T270 | Vang Tra Linh Tra Linh, Cao Bing 361 | T481 | Me chi Bic Mé, Ha Giang

162 | T271 | Vang Xin Mén 2 Xin Man, Ha Giang 362 | T482 | Bapnul Phuc Hoa, Cao Biang

163 | T272 | Vang Cho Pé6n 1 Bic Can 363 | T483 | Khau tdy nu Quang Binh, Ha Giang

164 | T274 | Vang Pong Vin 1 Péng Van, tinh Ha Giang | 364 | T484 | Pooc cu Phu Thién, Gia Lai

165| T275 | Vang Na Tong 2 Lam Binh, Tuyén Quang 365 | T485 | Me but Hoanh B6, Quang Ninh

166 | T276 | Vang Ling H6 2 Yén Minh, Ha Giang 366 | T486 | Me Quang Ba, Ha Giang

167 | T277 | Vang Mudng Khuong 3| Mudng Khuong, Lai Chau| 367 | T487 | Calé Béo Lam, Cao bing

168 | T278 | Té Phé Cdo Dong Vin, Ha Giang 368 | T488 | Hu nu Gia Lai

169 | T279 | Vang Phing X6 Lin II | Sin H, Lai Chau 369 | T489 | Tar Ea Cu M’ga, Dic Lic
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TT |Ky hiéu Tén vit liéu Noi thu thip TT Ky hiéu Tén vit liéu Noi thu thap

170 | T280 | Vang Lang Mo 1 Sin Ho, Lai Chau 370 | T490 | Bdp nu Phuc Hoa, Cao Bang
171| T282 | Vang Chin Nua Sin H6, Lai Chéiu 371 | T491 | B6 Ha Giang

172 | T283 | Vang tring Mién Bic | Mién Bic 372 | T492 | ngd té Son Duong, Tuyén Quang
173 | T284 | Vang Playcu Playku 373 | T493 | ngd té vang Son Duong, Tuyén Quang
174 | T285 | Vang Chu Sé Chu Sé, Gia Lai 374 | T494 | ngd té tring Son Duong, Tuyén Quang
175] T286 | Té vang Na Vin 1 Quén Ba, Ha Giang 375 | T495 | ngb té tring Tuyén Quang

176 | T290 | Té vang Ayun Pa Gia Lai 376 | T496 | Pooc cu pldu Quang Binh, Ha Giang
177 | T291 | Té vang Na San Mai Son, Son La 377 | T497 | Pooc cu plau Tuin Gido, Dién Bién
178 | T292 | Té vang Phu Son Tan Ky, Nghé An 378 | T498 | Lo pd cu Béo Lam, Cao bing
179 | T293 | Té vang Tam Diép Ninh Binh 379 | T499 | Pic cui chua do Mudng Cha, Dién Bién
180 | T295 | Té vang Krong Ana bik Lik 380 | T500 | Bdp den Béo Lam, Cao Bing
181 | T296 | Té bip dai Pic Lic Diak Lik 381 | T501 | Podc cti choa Dic Doa, Gia Lai

182 | T297 | Té vang X6m Hich Mai Chéu, Hoa Binh 382 | T502 | Ho bo Kbang, Gia Lai

183 | T300 | Té vang Playcu PlayKu 383 | T503 | Mac Lang Giang, Bic Giang
184 | T301 | Té vang Chu Sé Chu Sé, Gia Lai 384 | T504 | TO6 bac cu Gia Lai

185| T302 | Té vang Na Vin Quain Ba, Ha Giang 385 | T505 | Khiu tiy nu Bic Ha, Lao Cai

186 | T303 | Té vang B§ Lénh 1 Lao Cai 386 | T506 | Ding piéu Pinh Lip, Lang Son
187 | T304 | Téndul Son Duong, Tuyén Quang 387 | T507 | RG Yén Thuy, Hoa Binh
188 | T305 | RS rép Yén Thuy, Hoa Binh 388 | T508 | Ngo ring ngua Quang Yén, Quang Ninh
189 | T306 | Ho bo Kbang, Gia Lai 389 | T509 | Cliu plau Béo Lam, Cao bing
190 | T307 | Té vang Chin Nua Sin Ho, Lai Chau 390 | T510 | Bip tim Da Bic, Hoa Binh

191 | T311 | T8 tring Lao Va Chai | Yén Minh, Ha Giang 391 | T201 | pool d4 tring trung ngdy| Son Ddng, Bic Giang
192 | T312 | Té trdng Phong Du Tién Yén, Quang Ninh | 392 | T202 | Syn Dialen cross Lao Cai

193 | T313 | D4 tring Quang Son 2| Ddk Glong, Pdk Néng | 393 | T203 | pool dai ngay Son DPong, Bic Giang
194 | T314 | D4 tring Dién X4 Nam Truc, Nam Pinh | 394 | T204 | Syn opaque Lao Cai

195| T315 | Té vang Yén Thuy Yén Thuy, Hoa Binh 395 | T205 | Syn opaque x He.0O2 | Lao Cai

196 | T316 | Té vang Yén Thuy 2 Yén Thuy, Hoa Binh 396 | T208 | Tévang Chiéng Luong | Mai Son, tinh Son La
197 | T317 | Vang Cao Loc Cao Loc, Lang Son 397 | T209 | Té vang Chit Dao 1 Tuyén Quang

198 | T318 | Ngb Ha Tuyén Ha Giang 398 | T210 | Té vang Chit Dao 2 Tuyén Quang

199| T319 | P4 vang Chu Sé Chu Sé, Gia Lai 399 | T211 | Té vang Nam Tién 1 | Lai Chéiu

200 T320 | Vang ddm Mién Nam | Mién Nam 400 | T212 | P4 ndu d6 Ta Mung | Than Uyén, Lai Chau

Cac cdp moi dugc st dung d€ phan tich dugc liét ké nhu bang 2.

Bang 2. Danh sich cac mo6i SSR st dung trong nghién ctiu

sTT | 1€ mol Trinh ty méi xuéi//nguoc (5-3) o | (B
1 | ncl33 | AATCAAACACACACCTTGCG//GCAAGGGAATAAGGTGACGA 2 | 205
2| phi029 | TTGICITTCITCCICCACAAGCAGCGAA/ATTTCCAGTTGCCACCGACGAAGAACTT | 6 | 3.04
3 | phi032 | CTCCAGCAAGTGATGCGTGAC//GACACCCGGATCAATGATGGAAC 3 | 904
4 | phi04l | TTGGCTCCCAGCGCCGCAAA//GATCCAGAGCGATTTGACGGCA 4 | 1000
5 | phi053 | CTGCCTCTCAGATTCAGAGATTGAC//AACCCAACGTACTCCGGCAG 6 | 305
6 | phi062 | CCAACCCGCTAGGCTACTTCAA//ATGCCATGCGTTCGCTCTGTATC 2| 1004
7 | phi063 | GGCGGCGGTGCTGGTAG//CAGCTAGCCGCTAGATATACGCT 6 | 1002
8 | phi065 | AGGGACAAATACGTGGAGACACAG//CGATCTGCACAAAGTGGAGTAGTC 4 | 903
9 | phi072 | ACCGTGCATGATTAATTTCTCCAGCCTT//GACAGCGCGCAAATGGATTGAACT| 6 | 4.00
10 | phi078 | CAGCACCAGACTACATGACGTGTAA/GGGCCGCGAGTGATGTGAGT 9 | 605
11 | phi083 | CAAACATCAGCCAGAGACAAGGAC//ATTCATCGACGCGTCACAGTCTACT 5 | 204
12| phi084 | AGAAGGAATCCGATCCATCCAAGC//CACCCGTACTTGAGGAAAACCC 3 | 1004
13 | phi087 | GAGAGGAGGTGTTGTTTGACACAC//ACAACCGGACAAGTCAGCAGATTG 4 | 506
14 | phi093 | AGTGCGTCAGCTTCATCGCCTACAAG// AGGCCATGCATGCTTGCAACAATGGATACA | 4 | 4.08
15 | phill2 | TGCCCTGCAGGTTCACATTGAGT//AGGAGTACGCTTGGATGCTCTTC 7 | 701
16 | phill4 | CCGAGACCGTCAAGACCATCAA//AGCTCCAAACGATTCTGAACTCGC 4 | 703
17 | phil27 | ATATGCATTGCCTGGAACTGGAAGGA//AATTCAAACACGCCTCCCGAGTGT | 4 | 2.08
18 | phil00175  TATCTGACGAATCCCATTCCC//GTACGTAACGGACGGACGG 8 | 806
19 | phil01049 | CCGGGAACTTGTTCATCG//CCACGTCCATGATCACACC 9 | 209
20 | phil02228 | ATTCCGACGCAATCAACA//TTCATCTCCTCCAGGAGCCTT 3 | 304
21 | phil08411 | CGTCCCTTGGATTTCGAC/CGTACGGGACCTGTCAACAA 3 | 906
22| phil09188 | AAGCTCAGAAGCCGGAGC//GGTCATCAAGCTCTCTGATCG 8 | 500
23 | phi227562 | TGATAAAGCTCAGCCACAAGG//ATCTCGGCTACGGCCAGA 6 | 112
24 | phi233376 CCGGCAGTCGATTACTCC//CGAGACCAAGAGAACCCTCA 5 | 803
25 | phi308707 | GCAACAAGATCCAGCCGAT//GTCGCCCTCATATGACCTTC 6 | 110
26 | phi374118 | TACCCGGACATGGTTGAGC//TGAAGGGTGTCCTTCCGAT 6 | 302
27 | phi423796 | CACTACTCGATCTGAACCACCA//CGCTCTGTGAATTTGCTAGCTC 5 | 601
28 | phi448880 | CGATCCGGAGGAGTTCCITA//CCATGAACATGCCAATGC 4 | 905
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STT Teélslllgm Trinh ty méi xuéi//ngugc (5’-3’) a?:n X;lt;;
29 | phi452693 | CAAGTGCTCCGAGATCTTCCA//CGCGAACATATTCAGAAGTTTG 7 6.06
30 | phi96100 | AGGAGGACCCCAACTCCTG//TTGCACGAGCCATCGTAT 6 2.00
31 | umcl109 | GCAACACAGGACCAAATCATCTCT//GTTCGGTCCGTAGAAGAACTCTCA 4 4.10
32 | umcll136 | CTCTCGTCTCATCACCTTTCCCT//ICTGCATACAGACATCCAACCAAAG 8 3.10
33 | umcl153 | CAGCATCTATAGCTTGCTTGCATT//TGGGTTTTGTTTGTTTGTTTGTTG 5 5.09
34 | umcll6l | GGTACCGCTACTGCTTGTTACTGC//GCTCGCTGTTGGTAGCAAGTTTTA 6 8.06
35 | umcl279 | GATGAGCTTGACGACGCCTG//CAATCCAATCCGTTGCAGGTC 4 9.00
36 | umcl304 | CATGCAGCTCTCCAAATTAAATCC//GCCAACTAGAACTACTGCTGCTCC 2 8.02
37 | umcl399 | GCTCTATGTTATTCTTCAATCGGGC//GGTCGGTCGGTACTCTGCTCTA 5 3.07
38 | umcl061 | AGCAGGAGTACCCATGAAAGTCC//TATCACAGCACGAAGCGATAGATG 4 10.06
39 | umcl545 | GAAAACTGCATCAACAACAAGCTG//ATTGGTTGGTTCTTGCTTCCATTA 6 7.00
40 | umcl196 | CGTGCTACTACTGCTACAAAGCGA//AGTCGTTCGTGTCTTCCGAAACT 5 10.07

2.2. Phuong phap nghién ciiu
2.2.1. Téch chiét DNA

DNA tdng s6 dugc tach tif mo la non st dung
phuong phap CTAB cai tién theo Saghai-Maroof va
cong su (1984), pht hop véi diéu kién phong thi nghiém
tai Vién Nghién ctiu Ngo.
2.2.2. Ky thudt PCR vdi chi thi SSR

Phan ting PCR dugc tién hanh trong tong thé tich 15
L, bao gom 0,75 uL DNA tdng s6 (50 ng/uL), 0,75 pL
moixu6i (50 ng/pL), 0,75 uL mdi ngugc (50 ng/pl), 2 L
dNTP (1 mM), 0,75 uL Taqg DNA polymerase (2,5 U/uL)
va 1,5 uL dém PCR 10x. Nuéc cat khong chiia DNase/
RNase dugc bd sung dé dat du thé tich phan ting. Chu
trinh nhiét cia PCR bao gom giai doan bién tinh ban
dau 6 94°C trong 4 phut, tiép theo la 35 chu ky gom bién
tinh & 94°C trong 1 phut, bt cdp & 55 - 65°C (tly tting
cdp moi) trong 1 pht, va kéo dai & 72°C trong 2 phiit.
Cuoi cung, phan ting dugc kéo dai thém & 72°C trong 7
phut trudc khi bao quén san phim & 4°C.
2.2.3. Dién di va hién hinh sdn phdm PCR

San phdm PCR dugc bién tinh va phén tich béing
dién di trén gel polyacrylamide 5%, chay bang hé thong
Sequence Gen (Bio-Rad Laboratories, California, USA)
trong dém TBE 0,5x. Sau khi dién di, gel dugc c6 dinh
bdng axit axetic va nhuém bac dé hién bang DNA.

2.2.4. Phan tich dii liéu SSR

Dii liéu nhi phan 1: ¢6 bang; 0: khong bang dugc ma
héa ti két qua dién di.

Hé s6 tuong dong di truyén gitia cac mau dugc tinh
bang chi s6 Jaccard.

Cay phat sinh chtingloai dugc xay dung theo phuong
phap Neighbor-Joining v6i hé s6 bootstrap 10.000 lan
bang phan mém DARwiné (Perrier ef al., 2003).

Chis6 dahinh (PIC- Polymorphic Information Content)
duigc tinh theo cong thiic ctia Saal va Wricke (1999).

PICi = 1 - 3(Pij)?

Trong do: Pij la tan sudt xudt hién ctia alen thii j tai locus i.
2.3. Thei gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién tii thang 8 dén thang 12
ndam 2024 tai Vién nghién ctiu Ng6, Dan Phugng, Ha Noi.
II. KET QUA VA THAO LUAN
3.1. bic diém da hinh cuaa cac chi thi SSR

Két qua PCR dugc bién tinh va dién di trén gel
polyacrylamide 5% clung thang chudn DNA ®X174
DNA-Haelll (New England Biolabs - MA, USA). Sau
khi dién di, ban gel dugc 6 dinh bang axit axetic va
nhudm bac d€ phat hién bang DNA. Cac mau c6 bang
alen tuong ting sé dugc ghi nhan la cé mat (1), cac alen
khong xuét hién sé ghi la vang mét (0) (Hinh 1).

M 1234 567 8 91011 1213141516 1718192021 21 23 24 2526 27 28 29 30 31 3233 3435 36 37 383940

310 —

271 — b — —
234 —

- . phil01049

M 1234567 8 910111213141516 1718192021 212324 25 2627282930 31 3233 34353637 38 3940

234 —

194 —

118 —

phi053

Hinh 1. Anh dién di Acrylamide san ph&m PCR m&i SSR phi101049 va phi053
Ghi chii: M: Marker: ®X174 DNA-Haelll, 1- 40: san phdm PCR ciia cdc mau ngé thii tu 1 - 40.
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Trong tdng s6 40 cap mai SSR dugc st dung d€ phan
tich, 20 cdp thé hién tinh da hinh, tao ra tdng cdng 96
alen, véi s6 alen dao dong tii 3 dén 9 alen moi locus,
trung binh dat 4,8 alen/locus. Cap moi c6 s6 alen cao
nhat la phil01049 (9 alen), trong khi nc133 va phi084 cé
s0 alen thap nhat (3 alen).

Biéu d6 phan phéi hé sé PIC
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Hinh 2. Biéu d6 phan bé gia tri hé s6 PIC clia 400 méau ngd

Chi's6 thong tin da hinh (PIC) dao dong tti0,2157 dén
0,4206, trung binh dat 0,299 - phan anh mtic d6 da dang
di truyén & mtic trung binh. Khoang 80% s6 chi thi cd gia

tri PIC trong khodng 0,22 - 0,42, cho thdy phan 16n cac
chi thi SSR dugc st dung cé kha niang xac dinh khoang
cach di truyén tuong doi tot trong tap doan nghién ctiu.

So sanh v6i mot s6 nghién ctu trudc day (Braco
et al., 2009; Legesse et al, 2007; Nguyén Thi Thu va cs,
2017; Sharma et al., 2010), gia tri PIC trung binh ctia nghién
cliu nay thip hon so véi nghién ctiu ciia Nguyén Thi Thu
va cong su (0,80); Legesse va cong su (0,58); Sharma va
cong su (0,60), nhung cao hon nghién ctiu ctia Bracco va
cong su (0,37) . Biéu nay cho thdy tinh ddc thi vé da dang
di truyén ctia tap doan ngo té dia phuong Viét Nam ciing
nhu hiéu qua phan giai ctia hé chi thi SSR dugc Iua chon.
3.2. Phan tich méi quan hé di truyén va phéan nhom vat liéu

Diliéu SSR dugc ma hoa nhi phan va phan tich khoang
cach di truyén theo hé s6 Jaccard. Cay phat sinh chiing loai
dugc xéy dung theo phuong phap Neighbor-Joining véi
bootstrap 10.000 l4n bidng phin mém DARwiné (Hinh 3).

Két qua cho thiy 400 mau dugc chia thanh 8 nhém
chinh, phan anh r6 rang ciu truc di truyén va nguon géc
dia ly ctia cac mau. Khoang cach di truyén gitia cdc mau
dao dong tti 0,01 dén 0,70, trong d6 mot s6 cap mau co
muic d¢ tuong dong gan nhu tuyét d6i (vi du: T204 va
T138, khoang cach 0,01).

Céy phat sinh ching loai 400 dong Té
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Hinh 3. So d6 céy phat sinh chiing loai cia 400 mau ngd
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Phan tich m6i quan hé di truyén cac nhom cho thay
su phan hoéa di truyén theo vung sinh thai 6 rét. Nhdm
6 c6 mtc do sai khac 16n nhat, trong khi nhém 8 c6 do

tuong dong cao nhat. Nhiing két qua nay gép phan xac
dinh m6i quan hé ho hang va dinh hudng st dung vat
liéu trong cac chuong trinh lai tao.

Bang 3. Tom tat dic diém 8 nhom di truyén chinh

Nhom | S6 mau | Khoang cach ditruyén | Cip mau tuong dong cao nhit Khu vuc phé bién

Nhém 1 50 0,064 - 0,563 (TB: 0,247) T509 - T335 (0,064) Cao Bang, Tuyén Quang, Lao Cai
Nhém 2 43 0,064 - 0,559 (TB: 0,254) T417 - T468 (0,064) Cao Bing, Ha Giang

Nhém 3 38 0,073 - 0,563 (TB: 0,270) T105 - T314 (0,073) Ha Giang, Son La

Nhém 4 52 0,067 - 0,559 (TB: 0,247) T436 - T346 (0,070) Gia Lai, Lao Cai

Nhém 5 64 0,023 - 0,700 (TB: 0,279) T28 - T455 (0,023) Tuyén Quang, Gia Lai

Nhém 6 57 0,048 - 0,679 (TB: 0,288) T4 - T240 (0,048) Bic Kan, Quing Nam

Nhém 7 39 0,010 - 0,681 (TB: 0,223) T204 - T138 (0,010) Cao Béng, Lao Cai

Nhom 8 57 0,010 - 0,565 (TB: 0,206) | T38-T26,T351 - T171 (0,010) | Yén B4i, Dak Lik

3.3.Y nghia cliakhoang cach di truyén trong chon tao giéng
Khoang cach di truyén la chi tiéu quan trong giup cac
nha chon giéng xac dinh hiéu qua két hgp ctia cac t6 hgp
lai. Cac cdp bd me cd khoang cach di truyén I6n thuong
cho hiéu qua uu thé lai cao hon nhd sy bé sung hé gen
khong dong nhat. Nguigc lai, cac t6 hgp lai c6 quan hé gan
dé gip hién tugng dong huyét, lam gidm hiéu qua lai tao.

SSR la mot trong nhiing chi thi phén ti dugc st dung
rong rai nht trong viéc phéan tich moi quan hé di truyén
gitia cac giong ngd nhd cac uu diém nhu phét hién dé dang
béng ky thudt PCR, khong phu thu¢c kiéu hinh, cho két
qua nhanh va chinh xéc (Adu et al,, 2019; Ilyas et al,, 2023,
Nguyén Trung Dtic va cs,, 2023). Trén thé gidi, mdi quan
hé di truyén ctia 2.217 giong ngo dia phuong (landraces)
tii khu vyc Tay Balkan (Nam Tu cit) da dugc xac dinh
bang chi thi hinh thai (phenotypic) va chi thi phan t&t SSR.
Nghién ctiu da st dung 10 mo6i SSR da phat hién téng cong
56 alen & nhom ngd da (flint) va 63 alen & nhém ngo té
(dent) véi gia tri PIC trung binh cao (0,822) phan anh tinh
thong tin va hiéu qua ctia cac chi thi, dong thai cho thay
muic do da dang di truyén cao hon & nhém flint (0,11 -
0,38) so véi nhom dent (0,22 - 0,33) (Ignjatovic-Micic et
al,, 2013). Gan day, Pradnyawathi va cdng su da xac dinh
quan hé di truyén ctia 12 giéng ngd dia phuong ctia Bali
(Indonesia) thong qua phuong phap SSR ¢6 gia tri GD tt
0,28 dén 0,65 (Pradnyawathi et al,, 2024). Nguyén Trung
Dric va cong su cling da xac dinh d6 da dang di truyén ctia
15 ngudn gen ngod nép vang cung 3 dong doi chiing bang
18 dac diém nong hoc va 14 chi thi SSR (Nguyén Trung
biic va cs,, 2023). Thong tin vé khoang cach di truyén
khong chi ho trg Iva chon vét liéu lai ma con gidp t6i uu
héa chuong trinh bao ton - bang cach duy tri dugc da dang
di truyén ¢ muic t6i da trong quan thé. Viéc két hop dit liéu
phén i va cac dac diém hinh thai sé gitip tang d6 chinh
xac va hiéu qua trong dinh huiéng chon giéng.

Két qua nghién ctiu cho thdy cac vét liéu ng6 té dia
phuong c6 nguoén goc tii nhiéu ving sinh thai khac
nhau, thé hién mtic dé da dang di truyén cao. Diéu nay
c6 y nghia quan trong trong phan loai vét liéu, xac dinh

nhom uu thé lai va Iya chon ngudn gen trién vong, tii d6
g6p phan nang cao hiéu qua lai tao cac giong ngd té cd
nang sudt va chat lugng cao, phtt hgp véi diéu kién san
xuat nong nghiép tai Viét Nam.

Két qua nghién ctiu cung cap co s& khoa hoc phuc
vu cong tac bao ton va chon tao giong ngd thich nghi véi
diéu kién sinh thai da dang & Viét Nam.

IV. KET LUAN VA DE NGHI

Nghién ctiu da stt dung 40 cap moi SSR d€ danh gia
da dang di truyén ctia 400 mau ngo té dia phuong tai
Viét Nam. Trong d9, 20 chi thi SSR thé hién tinh da hinh,
tao ra téng cong 96 alen véi trung binh 4,8 alen/locus.
Chi s6 thong tin da hinh (PIC) dao dong tii 0,2157 dén
0,4206, v6i gia tri trung binh dat 0,299 - phan anh mtic
do da dang di truyén & mtic trung binh.

Phan tich hé s6 tuong dong di truyén theo chi s6
Jaccard cho thiy muic d¢ phan hoa cao gitia cdc mau, véi
khoang cach di truyén tii 0,01 dén 0,7. Cdp mau T204
(Syn opaque) va T138 (Té nau dé Ling Ludng) c6 mtic
d¢ tuong dong cao nhat 0,01 (tuong duong giong nhau
99,99%), gan nhu dong nhat vé di truyén. D liéu tii 20
chi thi SSR cho phép phén chia 400 mau thanh 8 nhém
chinh, phan anh r6 rang su da dang vé cau tric di truyén
va nguon goc dia ly ctia tip doan nghién ctiu.

Nhiing két qua thu dugc la co s khoa hoc quan trong
phuc vu cong tac bao tdn va khai thac ngudn gen ngo té
dia phuong, dong thoi hd trg cac chuong trinh chon tao
giong lai cé nang sudt, chat lugng cao va thich nghi tot véi
cac vung sinh thai khac nhau tai Viét Nam. Viéc két hop
dit liéu phén tti va hinh thai hoc trong tuong lai sé tiép tuc
nang cao hiéu qua ctia cac chuong trinh cai tién giong ngd
ban dia theo hudéng bén viing.

LOI CAM ON

Cong trinh dugc thuc hién v6i sy ho trg kinh phi tir dé tai
“Panh gia tiém nang di truyén nguén gen ngo tai Viét Nam
(ZeamaysL.) phuc vu cong tic chon tao gidng va phat trién san
xuét bén viing ¢ Viét Nam” - ma s6 DT.11/NVQG-2023 thudc
Chuong trinh bao ton va sti dung bén viing nguén gen.
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Assessment of genetic diversity among 400 local maize landraces via microsatellite (SSR) markers
Doan Thi Bich Thao, Bui Manh Minh, Vuong Huy Minh, Bui Van Hieu,

Abstract

Pham Thi Ngoc Yen, Bui Van Manh, Ta Thi Thuy Dung

Local maize (Zea mays L.) landraces represent a valuable genetic resource and play an essential role in biodiversity
conservation and sustainable agricultural development in Vietnam. This study was conducted to evaluate the genetic
diversity of 400 local maize accessions collected from various ecological regions using 40 Simple Sequence Repeat (SSR)
markers. Among these, 20 primer pairs exhibited polymorphism, generating 96 alleles with an average of 4.8 alleles per
locus. The polymorphic information content (PIC) values ranged from 0.22 to 0.42, with an average of 0.30, indicating
a moderate level of genetic diversity. Genetic similarity coefficients among accessions ranged from 0.01 to 0.70. Cluster
analysis based on the Neighbor-Joining method classified the 400 accessions into eight major clusters. These findings
provide a scientific basis for the classification, conservation, and efficient utilization of indigenous maize genetic resources
and to support breeding programs aimed at improving yield and adaptability under changing climate conditions.

Keywords: Local maize landraces, genetic diversity, SSR markers, germplasm conservation, plant breeding
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