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TOM TAT

San (Manihot esculenta Crantz) 1a mét trong nhting cay luong thuc chinh cé tiém ning di truyén
cao. Do d6, kién thitc vé tinh bién di di truyén clia cay san sé c6 tAm quan trong lon trong viéc st
dung hiéu qua tai cac chuong trinh cai thién di truyén. Muc tiéu ctia nghién cttu nay nham danh
gia mutc d6 da dang di truyén ctia 200 mau giéng san dia phuong & Viét Nam bang 30 chi thi SSR.
Két qua cho thdy, téng sb alen phat hién tai 30 locut SSR 1a 111 alen, trung binh 3,7 alen/locut.
Chi s6 da dang PIC dao dong tir 0,34 - 0,79, véi gia tri trung binh 13 0,62. Hé s6 twong déng di
truyén ctia cac méu giéng sin dao dong tir 0,45 - 0,90. O hé s6 twong déng di truyén 0,626 thi 200
mau giong sin chia thanh 6 nhém. Nhom I gdm 5 méu giong cé hé s6 twong déng di truyén tir
0,70 - 0,81; nhém II gébm 152 mau giong cé hé s6 tuong dong di truyén tir 0,634 - 0,90; nhém 111
gbdm 13 mau giong c6 hé s6 trong dong di truyén tir 0,65 - 0,77; nhém IV gém 18 mau giong co co
hé s6 twong dong di truyén cao nhat 1a 0,82; nhém V gém 7 méu giong cé hé s6 twong dong di
truyén tir 0,68 - 0,76; nhom VI gém 5 mau giong con lai c6 hé sé tuong dong di truyén cao nhat 1a
0,74. Két qua phan nhém nguén gen trong nghién ctru sé 1a nhitng thong tin cé y nghia cho

chuong trinh chon tao giong san & Viét Nam.
Tiekhéa: Chi thi SSR, da dang di truyén, sén.

1. BAT VAN BE

San (Manihot esculenta Crantz) 1a cay trong
c6 nguon goc tir chau My Latinh, duoc danh gia 1a
loai cay trong quan trong cé tiém niang dam bao an
ninh luong thuc cho cong déng. Ct san cung cip
50% nang lwong cho con nguoi voi ham luong tinh
bot cao tir 16 - 32%, 14 san chita nhiéu vitamin A, B,
C, canxi, cac loai axit amin, lysin va mot s6 chat
khoang nén duwoc st dung lam mot loai rau xanh
¢6 loi cho sttc khoé con nguoi [1]. Ngoai ra, cay
san con 1a ngudén nguyén lieu thé phuc vu cac
nganh cong nghiép thuc phidm, duoc liéu, cong
nghiép lén men, cong nghiép ché bién cén sinh
hoc, hiéu suat thu héi con cao va gia ca canh tranh
so véi cay trong khac [2].

O Viet Nam, cay sin la mot trong cac cay
trong duoc dua vao danh muc san phim cay trong

cht luc quéc gia, duoc tréong rong rai khap ca
nuoc, tap trung nhiéu & viung trung du mién nui
phia Bac, Bac Trung bo, duyén hai Nam Trung
bo, Tay Nguyén va Pong Nam bo. Tuy nhién,
trong nhiing nim qua, nganh sin Viét Nam doi
dién voéi nhiéu thach thic vé thién tai va dich
bénh. Dién tich trong sin trén ca nuéc nam 2023
dat khoang 511,5 nghin ha, giam 18,8 nghin ha so
v6i nam 2022 va san luong uwdc dat 10,43 triéu tan
cu twoi nam 2023, giam khoang 196,3 nghin tin
so voi nam 2022 [3]. Do vay, can phai phat trién
cac gi6ng san cai tién moi cé kha nang chéng
chiu sau, bénh, chiu han, cé chat lwong tot (ham
luong chat kho va ty lé tinh bét cao...). Cong tac
nghién ctu vé giong can tap trung va dau tu
nhiéu hon nita do hién nay phan lén cac giéng
sin duoc tuyén chon theo phuong phap truyén
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thong, danh gia hinh thai, nong sinh hoc. Cac
kién thuc vé tinh bién di di truyén cta cay san sé
c6 tAm quan trong lon trong viéc st dung hiéu
qua trong cac chuong trinh chon gioéng. Su phat
trién ctia chi thi phan tt ADN rat hiu ich trong
nghién cttu di truyén. Trinh tu lap lai don gian
(SSR - Simple Sequence Repeats) duoc st dung
kha phé bién dé phan tich, xac dinh méi quan hé
di truyén ctia ngudn gen. Uu diém cta chi thi SSR
la danh gia nhanh chéng, chinh xac, co6 tinh di
truyén déng troi, cho da hinh cao, bao phti rong
khép hé gen, dé dang duoc khuéch dai bang PCR,

6n dinh va chi phi thap [4], [5]. Trong nghién cttu
nay, chi thi SSR duoc st dung dé nghién ctu da
dang di truyén cta 200 mau giong san dia phuong
& Viét Nam. Qua phéan tich SSR sé phian nhom
duoc nguédn vat liéu, tir d6 lam dan liéu cho qua
trinh lai tao giong san.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ciru

200 mAu giong sin c6 nguon goc thu thap tir
39 tinh, thanh & Viét Nam, dang duwoc luu gitr tai
Trung tam Tai nguyén thuc vat (Bang 1).

Bang 1. Danh sach c4c mAu giéng sin sit dung trong nghién ciru

T | Ky o . . Ky o . A
T | hieu Tén giong Noi thu thap TT hiéu Ten giong Noi thu thap
1| g1 | 3thingBinh Tinh Péng Nai | 101 | S101| Man co Tinh Son La
Chanh
2 S2 Gon Ha Noi Tinh Déng Nai 102 | S102 Main co Tinh Son La
3 | S3 Tau moé Tinh Péng Nai 103 | S103 | Gidng Doi Tinh Lai Chau
4 S4 H34 Tinh Dong Nai 104 | S104 | Yang Doi Tinh Lai Chau
5 | S5 |An Do Pha Khanh Tinh Péng Nai 105 | S105 | CoTong Tinh Yén Bai
6 S6 | AnPo Ham Tan Tinh Déng Nai 106 | S106 Co Tong Tinh Yén Bai
Gon khong phan . A . . . U
7 | S7 nhanh Cit Chi Tinh Dong Nai 107 | S107 Co Tong Tinh Yén Bai
8 | S8 San nép Tinh Déng Nai 108 | S108 | Co Tong Tinh Yén Bai
9 | S9 Bun Ham Tén Tinh Déng Nai 109 | S109 | Giang doi be Tinh Lao Cai
An D¢ Binh 1o . ‘ s
10 | S10 Tinh Dong Nai 110 | S110 Co tung Tinh Lao Cai
Duong
11 | S11 | Gon khong thuy Tinh Pong Nai 111 | S111 Min Co Tinh Son La
12 | S12 | Gon Binh Duong Tinh BDéong Nai 112 | S112 Min Co Tinh Son La
13 | S13 | Gon Hung Loc Tinh Dong Nai 113 | S113 Sén Tinh Son La
14 | S14 | GonLong Thanh |  TinhDéngNai | 114 | S114 m“;‘(f‘)‘nmy Tinh Quang Ngai
15 | S15 | San HamTan Tinh Déng Nai | 115 | S115 thzl?;y * | Tinh Quang Neai
16 | S16 | Bun Cam Ranh Tinh Déng Nai 116 | S116 My gon Tinh Phu Yén
17 | S17 | Trang Thai Lan Tinh Dong Nai 117 | S117 | My An Do Tinh Phu Yén
18 | S18 Tré“ﬁg%‘i‘ang Tinh Déng Nai | 118 | S118 | Séndo Tinh Lam Déng
19 | S19 San Binh Quy Tinh Quang Tri 119 | S119 San Tinh Lang Son
20 | spo | Sanmi3 thang Tinh Quang Tri | 120 | S120 Sén Tinh Quang Ninh
Go Vap
o1 | sp1 | SAntaAngmien | NoheAn | 121 | S121 | DAM®P | oh Quang Ninh
Nam Deng doi
22 | S22 San do Tinh Nghé An 122 | S122 Than Tinh Quang Ninh
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T | Ky N . . Ky N . A
T | hieu Tén giong Noi thu thap TT hiéu Ten giong Noi thu thap
23 | sp3 | San “I\?Zi MEN | b NgheAn | 123 | S123|  Thén | Tinh Qung Ninh
24 | S24 Mén co Tinh Nghé An 124 | S124 Thin Tinh Quang Ninh
25 | S25 San tring Tinh Nghé An 125 | S125 | Dengdoi | Tinh Quang Ninh
26 | S26 Mi bac trai Tinh Quang Tri 126 | S126 | Deng doi | Tinh Quang Ninh
27 | S27 Mi xanh Tinh Quang Tri 127 | S127 | Deng doi Tinh Quang Ninh
28 | S28 Mi hoc vién Tinh Quang Tri 128 | S128 | San tring Tinh Kién Giang
29 | S29 Mi hong Tinh Quang Tri 129 | S129 San d6 Tinh Kién Giang
30 | S30 Mi dé Tinh Quang Tri 130 | S130 | Séan chuéi | Tinh Tuyén Quang
31 | s31 H34 Tinh Quing Tri | 131 | s131 | 40 df:l"“g Tinh Ha Giang
32 | S32 San mi Thanh pho Pa Nang | 132 | S132 | Man san Tinh Cao Bang
33 | S33 Mi tra kiéu Thanh pho Da Nang | 133 | S133 | Séin xanh Tinh Hoa Binh
34 | S34 | Minang huong | Thanh pho DaNing | 134 | S134 | San tring Tinh Hoa Binh
35 | S35 Cao Sam Thanh pho Pa Nang | 135 | S135 Cao san Tinh Hoa Binh
36 | S36 Mi tai den Thanh pho Da Ning | 136 | S136 Sén d6 Tinh Hoa Binh
37| s37 | M Cigghnong Thanh phé Pa Nang | 137 | S137 | Santrdng | Tinh Héa Binh
38 | S38 | Canhnongmo | Thanh pho Da Nang | 138 | S138 | San trang Tinh Hoa Binh
39 | S39 Mi xanh Tinh Quang Ngai 139 | S139 | San xanh Tinh Hoa Binh
40 | S40 Sén Tinh Son La 140 | S140 San Tinh Hoa Binh
41 | S41 Sén 3 thang Tinh Son La 141 | S141 | San 16i vang | Thanh pho Ha Noi
42 | S42 | Mi cao son thac Tinh Tay Ninh 142 | S142 Vedan Thanh pho Ha Noi
43 | S43 Mi An Do Tinh Tay Ninh 143 | S143 | Sanvé d6 | Thanh pho Ha Noi
4| saa | S “I\?Zlgn e Tinh Lai Chau | 144 | S144 | Sandudé | Thanh phé Ha Noi
45 | S45 | San do mién Nam Tinh Lai Chau 145 | S145 | San du trang | Thanh pho Ha Noi
46 | S46 Mi do Tinh Tay Ninh 146 | S146 | Sin cao san | Thanh pho Ha Noi
47 | S47 Mi cao san Tinh Tay Ninh 147 | S147 Vedan Thanh pho Ha Noi
48| sas | M t‘TT;ég san Tinh Tay Ninh | 148 | S148 | Khoai mi Tinh Ca Mau
49 | S49 Mi 6 thang Tinh Binh Pinh 149 | S149 | Khoai mi Tinh Bén Tre
50 | S50 Khoai mi méoc Tinh Binh Pinh 150 | S150 | Khoai mi Tinh Bén Tre
51| 51| Minép (Mi Tinh Binh Pinh | 151 | S151 | Sénnép | L P ThuaThién
trang) Hué
52 | S52 | Mi tréng Ptc Phé |  Tinh Quing Neai | 152 | S152 | Sanning | L0 Tﬁ‘;’i Thién
53 | $53 Sén tring Tinh Lai Chau 153 | S153 | Sénngp | Lob TI}{“JZ Thién
54 | S54 Séin @ TinhLaiChau | 154 | 154 | anba | TinhThuaThién
chang Hué
55 | S55 | Mi goi Binh Pinh Tinh Binh Dinh 155 | S155 San nép Tinh Ha Tinh
56 | S56 Mi d6 6 thang Tinh Binh Pinh 156 | S156 | San trang Tinh DPong Nai
NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2024 15
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T | Ky N . . Ky N . A
T | hieu Tén giong Noi thu thap TT hiéu Ten giong Noi thu thap
57 | S57 | Khoai mixanh Tinh Binh Pinh 157 | S157 |  Séan thai Tinh Dong Nai
58 | S58 San d6 Tinh Yén Bai 158 | S158 | Sanvang Tinh Tién Giang
59 | S59 Khoai mi mo Tinh Gia Lai 159 | S159 | San 3 thang Tinh Tay Ninh
60 | S60 | Khoai my Nhat Tinh Gia Lai 160 | S160 | San 16ivang | Tinh Tién Giang
61 | se1 | Khoai migon dia Tinh Gia Lai 161 | S161 | Santréng | Tinh Tién Giang
phuong
62 | sep | Mithando,ngon | by Pinh | 162 |s162 | ondia Tinh Tay Ninh
ds phuong
63 | S63 Mi 4n do Tinh Binh Thuan 163 | S163 | San loivang | Tinh Tién Giang
64 | S64 | Gon chon loc Tinh Péng Nai | 164 | S164 Sanc‘i}féll:/loc Tinh Son La
65| S65 | Cao sam 20 Tinh Péng Nai | 165 | S165 Sg‘;fizg Tinh Son La
66 | S66 | Migénciitron | Tinh Binh Duong | 166 | 166 | 2" 3" | Tih Cao Bing
Cao Bang
67| S67 |  Mi3thing Tinh Binh Duong | 167 | S167 Sar;g(;(l)lgCao Tinh Cao Bing
68 | $68 | Migon cu dai Tinh Binh Duong | 168 | S168 | S04 | poh Cao Bing
Cao Bang
69| S69 |  Mitrng Tinh Binh Duong | 169 | $169 Sa“gi‘; DIER | Tinh Bien Bien
70 | $70 | Mixanh An Do TinhPongNai | 170 | 170 | a0 U30E | ot bien Bien
Dién Bién
e , A . San d6 Lai . .~
71 | S71 | Mi d6 song Rayl Tinh Pong Nai 171 | S171 Chau Tinh Lai Chau
72 | S72 | Mitiado daingay | TinhDéngNai | 172 | S172 Sgioa Tinh Hoa Binh
73 | S73 Mi Cau ke Tinh Déng Nai 173 | S173 San d6 Tinh Nghé An
74 | S74 Mi Cau ke Tinh Déong Nai 174 | S174 | My trang Tinh Ha Tinh
75 | S75 Séan du Tinh Bac Giang 175 | S175 My do Tinh Quang Binh
76 | S76 Séan trang Tinh Bac Giang 176 | S176 | Than xanh | Tinh Thanh Hoa
77 | S77 Sin d6 Tinh Bac Giang 177 | S177 | Than trang | Tinh Thanh Hoa
78 | S78 San Tinh Bac Giang 178 | S178 | Nghé An 1 Tinh Nghé An
79 | S79 Chuoi vang Tinh Thai Nguyén | 179 | S179 | Mit tan Tinh Son La
80 | S80 Chu6i xanh Tinh Thai Nguyén 180 | S180 | Coman tin | Tinh Dién Bién
81 | S81 Sin d6 Tinh Cao Bang 181 | S181 | Man tin Tinh Lai Chau
82 | S82 San xanh Tinh Cao Bang 182 | S182 | Mau cuéi Tinh Thanh Héa
g3 | sg3 | S g‘l’lgcr“ng Tinh Cao Bing | 183 | S183 | Sénlatre Tinh Yen Bai
84 | S84 | San Trung Quoc Tinh Lang Son 184 | S184 | Kon tong Tinh Lao Cai
85 | S85 San Tinh Lang Son 185 | S185 | Mic sian Tinh Cao Bang
86 | S86 Sén d6 Tinh Lang Son 186 | S186 | Plum lang Tinh Dik Nong
87 | S87 | San Tuyén Quang Tinh Quang Ninh | 187 | S187 boi Tinh Ha Giang
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? hIi{gu Tén giong Noi thu thap TT hIi{(f:’u Teén giong Noi thu thap
88 | S88 San d6 Tinh Quang Ninh | 188 | S188 | Main deng Tinh Ha Giang
89 | S89 San nép Tinh Quang Ninh | 189 | S189 | Bum Bloi Tinh Gia Lai
90 | S90 Sén d6 Tinh Quang Ninh | 190 | S190 San thd Tinh Thanh Héa
91 | S91 | Khoai my Cau ke Tinh Long An 191 | S191 Min co Tinh Thanh Héa
92 | S92 | Khoai my xanh Tinh Tién Giang 192 | S192 Co mén Tinh Thanh Héa
93 | S93 Canh noéng Tinh Phu Tho 193 | S193 | Con tung Tinh Dién Bién
94 | S94 San du Tinh Phu Tho 194 | S194 | Man tin Tinh Dién Bién
95 | S95 Xanh Ha Bic Tinh Bac Giang 195 | S195 | Man tan Tinh Dién Bién
96 | S96 | Trang Bac Thai Tinh Thai Nguyén | 196 | S196 Mi dé Tinh Quang Ngai
97 | S97 Bun trang Tinh Théi Binh 197 | S197 Mi do Tinh Quang Ngai
98 | S98 Than den Tinh Ninh Binh 198 | S198 Mi trang Tinh Quang Ngai
99 | S99 | A doamirche Tinh Lai Chau 199 | S199 | Quay loang | Tinh Quang Ngai
100 | S100 Min tin Tinh Lai Chau 200 | S200 | Man kheo Tinh Yén Bai

30 cap moi SSR chon loc tir co s& dit liéu hé
genome cay san (Manihot esculenta Crantz) voi
thong tin vé trinh tu, kich thudc, nhiét do gan moi
duoc tham khao tit Raji va cs (2009) [6], Mba va cs
(2001) [7], Rocha va cs (2020) [8], Adjebeng-
Danquah va cs (2020) [9], Beovides va cs (2015)
[10], Gongalves va cs (2017) [11].

2.2. Phuong phap nghién ctru

- Téch chiét ADN: ADN téng s6 ctia san duoc
tach chiét va tinh sach theo phuong phap cta
Fjellstrom va cs (2004) [12] c6 cai tién.

- Ky thuat PCR- Phan tmg PCR véi méi SSR
thuc hién véi tong thé tich phan tmg 1a 20 pl gém: 2
1l PCR buffer 10x; 1,6 11 ANTPs 2,5 mM; 1,4 pl moéi
(F&R) nong do 25 ng/ul; 0,1 pl DreamTaq green
ADN polymerase (5 U/ul); 5 ul ADN (5 ng/ul), 9,9
ul H,O khtt ion. Chu ky nhiét phan tng PCR nhu
sau: 95°C trong 5 phut; 35 chu ki gom: [bién tinh &
94°C trong 1 phut, T,, trong 1 phat (T, 1a nhiét do
gan moi diac hiéu cua ttmg moi SSR st dung) va
kéo dai & 72°C trong 1 phut]; két thuc & 72°C trong
5 phut, bao quan san pham PCR & 4°C.

- Dién di va kiém tra sian pham PCR- San phim
PCR duoc dién di trén gel polyacrylamide 8% va
phat hién dudi tia UV bang phuong phap nhuém
Ethidium bromide 0,5 mg/ml, kich thudc san
pham PCR duoc so sanh véi thang ADN 50 bp.

- Phuong phadp phan tich va xir Iy s6 liéu: Két
qua phan tich dua trén su xuat hién (1) hay khong
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xuat hién (0) cta cac bang ADN (cac alen). So do
hinh cay va xac dinh khoang cach di truyén cta
cac mau giong duoc thiét lap bang phin mém
NTSYSpc 2.1X theo phuwong phap ctia Rohlf (2000)
[13].

Mittc 3o da dang cta locut SSR duoc danh gia
bang hé s6 PIC (Polymorphism information
content) dugc tinh toan theo phuong phap cua
Mohammadi va Prasanna (2003) [14] nhu sau:

PIC = 1 -3 p? (p; tan s6 xuat hién cta alen
thit i)

2.3. Thoi gian va dia diém nghién ciru

-Thoi gian nghién ctru: Nam 2021 — 2022.

- DPia diém nghién ctru: Phong thi nghiém
Cong nghé sinh hoc, B6 mon Pa dang sinh hoc
nong nghiép, Trung tAm Tai nguyén thuc vat, xa
An Khanh, huyén Hoai Dtic, thanh pho Ha Noi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Stz da hinh ctia cac chi thi SSR véi cac miu
giong sin nghién ciru

Trong nghién cttu nay, cac mau 14 san cta 200
mau giong sin dia phuong duoc st dung dé tach
ADN téng s6, két qua thu duoc tat ca cac mau
ADN tach chiét déu cé ty 16 OD260/0D280 nam
trong khoang 1,8 - 2,0; nong d6 ADN dao dong tir
311,6 - 488,4 ng/ul, chitng t6 ADN nguyén ven, do
tinh sach cao, chat luong du tieu chuin thuc hién
cac phan tmg PCR tiép theo.
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Hinh 1. Bién dgng kich thuéc ctia cac alen tai 30
locut SSR nghién citu
Két qua danh gia da dang di truyén 200 mau
giong sin dia phuong nghién ctru bang 30 chi thi
SSR cho thay, kich thuéc san pham PCR la cac
bang co6 kich thuéc dao dong tir 72 bp (GA131)

M

dén 275 bp (MeESSR26). Sai khac vé kich thuéc
cac alen ctia cung mot locut dao dong tir 9 - 78 bp
(Hinh 1).

Két qua phan tich 30 locut thu duoc téng s6
111 alen, toan bo alen thu duoc déu la alen da
hinh. S6 alen da hinh tai méi locut bién dong tir 2 -
5 alen, trung binh dat 3,7 alen/locut. Cé 18 chi thi
cho da hinh cao (> 3 alen/locut), trong dé co6 6 chi
thi  (MeESSR15, MeESSR29, MeESSR66,
MeESSR11, MeESSR19, SSRY182) cho 5 alen.
Trong s6 cac chi thi con lai c6 9 chi thi
(MeESSR22, MeESSR26, MeESSR33, SSRY21,
SSRY120, SSRY180, SSRY5, SSRY177, SSRY161)
cho 3 alen va c6 3 chi thi (SSRY19, SSRY59,
SSRY169) cho 2 alen (Bang 2).

M SSRY 181

Hinh 2. Anh dién di sin phdm PCR cfia mét s6 miu giéng sin biing chi thi SSRY181 tren gel
polyacrylamide 8%

Hé so PIC thu duoc tai 30 locut SSR nghién
ctu dao dong tr 0,34 (SSRY21) dén 0,79
(MeESSR66), trung binh dat 0,62. Cé dén 22 mdi
cho tinh da hinh cao, véi gié tri PIC > 0,5 (chiém
83,33%), trong d6 hé s6 PIC cao nhat & locut
MeESSR66 dat 0,79, tiép dén la MeESSR29,
SSRY182, SSRY64 c6 hé sé PIC lan luot dat 0,76;
0,75; 0,74. Theo DeWoody va cs (1995) [15], cac
méi SSR c6 hé s6 PIC 16n hon hodc bing 0,5 sé
cho phan biét cao vé ty 1é da hinh ctia moi. Két qua

thu duoc cho thay, mic do da dang cta cac alen &
cac mau giong san dia phuong trong nghién cttu
nay cao hon so voi két qua nghién ctu cta
Adjebeng-Danquah va cs (2020) [9], khi sit dung
35 chi thi SSR dé danh gia 89 giong sin thu thap tir
Ghana véi hé s6 PIC trung binh dat 0,45, tuy nhién
thap hon so voi két qua nghién cttu cta Paredes va
cs (2021) [16], khi sir dung 7 chi thi SSR danh gia
133 mau gidng san thu thap tit Ecuador thu duoc
hé s6 PIC 14 0,67.

Bang 2. Pa hinh cac locut SSR & cac miu giéng sin nghién ctu

L Sé Kich thudc alen | Kich thuodc alen 16n nhat| .
STT Tén moi alen nhé nhét (bp) (bp) Heé so PIC
1 SSRY151 4 145 170 0,72
2 MeESSR22 3 167 185 0,51
3 MeESSR26 3 247 275 0.66
4 SSRY19 2 227 240 0,47
5 SSRY?21 3 177 192 0,34
6 SSRY50 4 197 260 0,67
7 SSRY120 3 139 193 0,64
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A Sé Kich thuéc alen | Kich thudc alen 16n nhat| ...
STT Tén moi alen nhé nhét (bp) bp) Heé so6 PIC
8 SSRY164 4 187 255 0,72
9 GA21 4 159 0,67
10 MeESSR15 5 147 225 0,73
11 MeESSR29 5 139 170 0,76
12 MeESSR31 4 183 202 0,65
13 SSRY64 4 168 194 0,74
14 SSRY69 4 163 230 0,74
15 SSRY169 2 100 145 0,5
16 SSRY181 3 199 225 0,67
17 SSRY182 5 212 253 0,75
18 MeESSR33 3 192 201 0,66
19 MeESSR66 5 202 240 0,79
20 SSRY5 3 173 220 0,53
21 SSRY177 3 203 268 0,52
22 MeESSR10 4 122 184 0,63
23 MeESSR11 5 207 275 0,72
24 MeESSR19 5 188 225 0,63
25 MeESSR23 4 180 212 0,53
26 MeESSR62 4 180 210 0,74
27 SSRY59 2 158 175 0,36
28 SSRY161 3 198 220 0,36
29 SSRY180 4 163 203 0,58
30 GA131 4 125 0,69
Téng s6 alen: 111 alen
Sé alen thap nhat: 2 alen He s6 PIC thap nhat: 0,34
S6 alen trung binh: 3,7 alen/locut He s6 PIC trung binh: 0,62
S6 alen cao nhat: 5 alen Heé s6 PIC cao nhat: 0,79

3.2. Méi quan hé di truyén gitra cAc miu giéng
sdn nghién ctru

Quan hé di truyén gitra 200 mau giong san dia
phuong duoc thong ké va phan tich UPGMA bang
phan mém NTSYSpc2.1, tir d6 thiét lap ma tran
twong dong di truyén ctia cic mau giéng sin va
cay phan nhém di truyén. Dua vao sé liéu ma tran
tuong dong gitta cac mau gidng sin nghién citu co
thé xac dinh duoc mdi twong déng di truyén cua
ting cip giong. Cac mau giong c6 hé so tuwong
dong di truyén cang gan toi 1 thi cang giong nhau
vé mit di truyén, con cadc mau giong c6 hé so
tuong dong di truyén gan téi 0 thi chung cang xa
nhau vé di truyén. Hé so6 twong déng di truyén
thap nhat & muc 0,45 xuat hién & cip mau giong

S163 va S128; hé s6 twong déng cao nhat & mic
0,90 xuat hién & cap mau S82 va S83.

So d6 hinh cay cho thdy, muc tuong dong di
truyén clia ca nhom gioéng san nghién cttu bién
dong tir 0,45 - 0,90. Két qua nay cho thay, tap doan
cac mau giong nghién ctru c6 su khac biét di
truyén tir 10 - 55%. Tai mitc twong dong di truyén
0,626 thi 200 mau giong duoc phan tach thanh 6
nhom chinh: I, II, III, IV, V, VI (Hinh 3).

Nhém I gébm 5 mau giong (S1, S52, S55, S167,
S121) c6 he so twong déng di truyén dao dong tir
0,70 - 0,81. Trong d6, cap mau giéng S55 va S167
c6 hé so tuong déng cao nhat 1a 0,81 va duoc thu
thap tai 2 ving sinh thai khac nhau nhung ctuing
biéu hién mot s6 diac diém hinh thai & mau 14 non,
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long & 14 non, mau sic cudng 14, su phan bé sic to
& cudng 14, tap tinh sinh truéng ¢ than non.

Nhom II gém 152 mau giong, & mic tuong
dong 0,634, duoc phan tach thanh 2 phan nhém II-
a (138 mau giong) va II-b (14 mau giong). Nhom
phu Il-a gom 138 mau giong, cé hé sé tuong dong
dao dong tir 0,636 - 0,90, trong d6 cé cap mau
giong S82 va S83 duoc thu thap & tinh Cao Bang cé
hé so twong dong di truyén cao nhat 0,90, nhung
cap mau giong nay van c6 su khac nhau & diac
diém hinh dang ct (mau S82 ct hinh nén tru va
mau S83 cu hinh tru). Tiép dén, cip mau giong
S29 duoc thu thap tai tinh Quang Tri va S79 duoc
thu thap tai tinh Thai Nguyén c6 hé s6 twong déong
la 0,87, cap mau giong nay kha tuong dong nhau
vé dac diém hinh thai 14, than ct va khac nhau vé
dang cua thuy trung tAm, mau sic cudng 14, su
phan b6 sic t6 & cudng 14, mau sic than, sy hinh
thanh cudng & ct, do xu xi bé mét cli, mau sic cia
vo lua. Nhém phu II-b gom 14 mau giéng cé hé so
twong déng di truyén dao dong tir 0,639 - 0,82,
trong d6 cap mau S96 duoc thu thap tai tinh Thai
Nguyén va S110 duoc thu thép tai tinh Lao Cai co
hé so tuong dong cao nhat la 0,82, tiép dén cap
mau S160 va S161 duoc thu thap tai tinh Tién
Giang c6 hé so tuong dong 1a 0,76, cap mau S110
va S184 duoc thu thap tir tinh Lao Cai c6 hé so
tuong dong 1a 0,72 va cap mau giong S16 va S71
duoc thu thap tir tinh Pong Nai c6 hé sé tuong
déng 1a 0,69.

Nhom 1II gém 13 mau giong c6 hé sé tuong
déng dao dong tir 0,65 - 0,77. Nhém nay cé 3 cap
mau giong c6 hé so twong dong di truyén déu la
0,77, trong do6 chi c6 cap S46 va S47 duoc thu thap
tir tinh Tay Ninh; 2 cap mau giong con lai duoc thu
thap tir cac dia phuong khac nhau: S13 (tinh Péng
Nai) va S197 (tinh Quang Ngai), S93 (tinh Phu
Tho) va S123 (tinh Quang Ninh).

Nhém IV gém 18 mau giong cé hé tuong déng
di truyén dao dong tir 0,63 - 0,82. Trong nhém nay
c6 cap mau giong S174 va S175 c6 hé so tuong
déng cao nhat 1a 0,82 duwoc thu thap tir tinh Ha
Tinh va Quang Ninh.

Nhém V gém 7 mau giong cé hé s6 twong
déng di truyén dao dong tir 0,68 - 0,76. Trong do,
c6 01 mau giong thu thap & Tay Bac (S193 ¢ tinh

bien Bién), 2 mau duoc thu thap tir ving Pong
Bac (5109 & tinh Lao Cai, S132 ¢ tinh Cao Bang), 3
mau giong duoc thu thap tir ving Nam Trung bo
(S33 & thanh pho Pa Néng, S51 & tinh Binh Dinh,
S196 & tinh Quang Ngai) va Tay Nam bo (S163 &
tinh Tién Giang). Nhom nay cac mau giong c6 mot
s6 dac diém hinh thai twong dong nhau, nhu cay
non co tap tinh sinh trudng thing, huéng dinh cia
cll nam ngang...

Nhom VI gom 5 mau giong sian dia phuong
con lai (S42, S97, S186, S198, S200), c6 hé so
twong dong di truyén dao dong tir 0,65 - 0,74.
Trong d6, cap mau giong S198 va S200 c6 hé so
teong déng di truyén 16n nhat 1a 0,74, véi nguon
goc thu thap khac nhau tuong tmg 1a tinh Quang
Ngai va Yén Bai.

Ji=:

Hinh 3. So @6 hinh cay vé& méi quan hé di truyén
ctia 200 miu giéng sén dia phuong nghién ciru
béng 30 chi thi SSR

Nhu vay, qua phan tich da dang di truyén
bang chi thi phan ti SSR nhan thiy, cac mau giong
san nghién ctu phan tach thanh cac nhém tuong
déng vé mot s6 dac diém hinh thai chinh nhiéu
hon 1a dua vao su phan bé dia ly ctia chung. Phan
l6n cac mau giong twong dong vé dac diém hinh
thai (mau sic va hinh dang 14, than, ct) c6 xu
huéng nam cuing mot nhom, diéu nay chimg té chi
thi SSR st dung trong nghién cttu da giup danh gia
da dang di truyén va xac dinh méi quan hé di
truyén gitra cac nhém mau giéng san nghién ctru.
Két qua nay sé lam co s& cho viéc phan loai, nhan
dang cac ngudén gen phuc vu cong tdc bao ton,
déng thoi xac dinh cac ciap mau giong co6 uu thé lai
phuc vu cong tac chon tao giéng san moi.
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4. KET LUAN

Két qua stt dung 30 chi thi SSR trong nghién
ctru da dang di truyén 200 mau giong sin dia
phuong da thu duwoc kich thuéc san phdm PCR
nam trong khoang tir 72 - 275 bp. Sai khac vé kich
thudc cac alen cuia cung mot locut dao dong tir 9 -
78 bp. Téng s6 alen thu duoc tai 30 locut SSR 1a
111 alen, s6 alen dao dong tir 2 - 5 alen, trung binh
3,7 alen/locut, c6 6 chi thi cho 5 alen, hé s6 thong
tin da hinh PIC thu dwoc dao dong tir 0,34 - 0,79,
trung binh 14 0,62.

Tap doan mau giong nghién ctu c6 hé s
tuong dong di truyén gitta cac mau giong dao dong
ter 0,45 - 0,9 va tai mirc tuong déng di truyén 0,626,
200 mau giong duoc chia thanh 6 nhém. Nhéom I
gom 5 mau giong coé hé s6 tuong déng di truyén tir
0,70 - 0,81; nhém II gom 152 mau giong c6 hé s6
tuong dong di truyén tir 0,634 - 0,90; nhém III gom
13 mau gidng cé c6 hé sé tuong dong di truyén tir
0,65 - 0,77; nhom IV gém 18 mau giéng cé hé s
tuong dong di truyén cao nhat 0,82; nhéom V gom 7
mau giong c6 hé so twong déng di truyén tix 0,68 -
0,76; nhom VI gom 5 mau giong con lai c6 hé so
twong dong di truyén cao nhat 1a 0,74. Két qua
phan nhém nguén gen trong nghién cttu sé la
nhung théng tin ¢ y nghia cho chwong trinh chon
tao giong san & Viét Nam.
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MOLECULAR GENETIC DIVERSITY OF CASSAVA (Manihot esculenta Crantz) LANDRACES

IN VIETNAM USING SSR MARKERS
Le Thi Thu Trang', Dam Thi Thu Ha!, Nguyen Manh Diep,
La Tuan Nghia!, Hoang Thi Hue!, La Hoang Nhat Minh?
! Plant Resources Center

2 University of Science and Technology of Hanoi

Summary

Cassava (Manihot esculenta Crantz) is one of the important food crops with high genetic
potential. Therefore, the knowledge of genetic variability would be of great importance for
effective use in genetic improvement programs. This study aims to evalute the genetic divesity of
200 cassava accessions using 30 microsatellite markers (SSR). The results revealed that the total
number of alleles detected in 30 loci was 111 with an average of 3.7 alleles per locus.
Polymorphic information content (PIC) values varied from 0.34 to 0.79 with an average of 0.62.
The genetic similarity coefficient within the ranges from 0.45 to 0.90. At a genetic similarity
coefficient of 0.626, 200 cassava accessions were divided into six groups: group I consisted of 5
cassava accessions with genetic similarity coefficient ranging from 0.70 to 0.81; group II consisted
of 152 cassava accessions with genetic similarity coefficient ranging from 0.634 to 0.90; group III
consisted of 13 cassava accessions with genetic similarity coefficient ranging from 0.65 to 0.77;
group IV consisted of 18 cassava accessions with the highest genetic similarity coefficient of 0.82;
group V consisted of 7 cassava accessions with genetic similarity coefficient ranging from 0.68 to
0.76 and group VI consisted of 5 cassava accessions with the highest genetic similarity coefficient
of 0.74. These results will be meaningful information for the cassava breeding project in Vietnam.
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