HNUE JOURNAL OF SCIENCE DOI; 10.18173/2354-1059.2021-0077
Natural Sciences 2021, Volume 66, Issue 4F, pp. 144-151
This paper is available online at http://stdb.hnue.edu.vn

NGHIEN CUU SO LUQNG NHIEM SAC THE VA KIEU NHAN
TRONG TAP POAN GEN KHOAI MON SO MIEN BAC BAO TON
TAlI TRUNG TAM TAI NGUYEN THUC VAT

Nguyén Xuan Viét, Pham Thi Viét Anh Nguyén Thi Quynh Hoa,
L& Thi Tuyét Mai, Vil Thi Bich Huyén va Lé Thi Thuy
Khoa Sinh hoc, Truong Pai hoc Su pham Ha Noi

Tém tit. S6 lwong nhiém sic thé (NST) va kiéu nhan (karyotype) cua tap doan gdm 250
ngudn gen khoai mén mién Béc dang bao ton tai Trung tdm Tai nguyén thuc vat da duoc
nghién cttu nham phuc vu xay dung co so dit liéu quy gen khoai mén so qubc gia. Pa s6
cac nguon gen duoc phat hién c6 bo NST ludng boi, chiém 77,2%, chi ¢ 22,8% s6 nguon
gen la tam boi. Tan suat phan b cac nguon gen khoai ludng boi va tam boi gitra tiéu vung
dia Ii ty nhién mién nGi Tay Béc va tiéu ving mién nai va trung du Dong Bic la tuong
duong nhau. Tap doan gen khoai mén s¢ mién Béc dang duoc bao tdn c6 su da dang ve di
truyén té bao véi 2 dang boi NST (ludng boi va tam boi) va 5 dang kiéu nhan khac nhau.
Ba trong 5 dang kiéu nhan (kiéu nhan ludng boi 11m+3sm, 10m+3sm-+1st va kiéu nhan tam
10m+4sm) duogc phat hién trong nghién ctru 1a chua timg dugc béo céo ¢ loai khoai mén so
Viét Nam, do d6 da bo sung thém tu lidu vé sy da dang kiéu nhan trong loai khoai mén so
cta nude ta. Cac phan tich chi tiét NST ¢ dugc trong nghién ciru nay da cung cap tu lidu di
truyén té bao gop phan 1am phong phu thém co s& dit liéu quy gen cay khoai mén so, c6 ¥
nghia trong cong tac bao ton, nghién ctu tién hoa va khai théc quy gen trong cic chuong
trinh chon tao giéng.

Tir khoa: nhidm sac thé, ludng boi, tam boi, kiéu nhan, khoai mén so, quy gen.

1. Mé& dau

Khoai mén so (Coloca5|a esculenta Schott) la loai cay trdng Iay cu duy nhét trong chi
Colocasia (Araceae) va la mot trong nhiing loai cay trdng sém nhat & Déng Nam chau A
(Lebot, 2009) [1], c6 gia tri kinh té x& hoi & khu vuc Pong Nam A va Thai Binh Duong (Kreike
et al., 2004) [2]. Thugc chi Colocasia co khoang 20 loai (Li and Boy, 2010) [3] nhung chi méi
€6 mot so6 loai da duge mo ta, trong d6 C. esculenta (syn C. antiquorum) dugc quan tam nghién
ctu nhiéu nhét. Tuy nhlen nghién cau d| truyen té bao hoc dwoc bao céo & loai cay trong nay
con han ché, c6 thé do s6 luong nhidm séic thé (NST) trong té bao caa khoai mon so nhiéu va
kich thuéc NST ciing twong dbi nho (Wilkinson, 1994) [4]. Trén thé gigi, nghién ctu b nhiém
sac thé soma trén C. esculenta cua Yen va Wheeler (1968); Kuruvilla va cong su (1981);
Coastes va cong su (1988); Okada va Hambali (1989); Sreekumari va Mathew (1991);
Kokubugata va Konishi (1999)..., déu théng nhat rang loai khoai mén so c6 ca dang ludng boi,
2n = 2x =28, va dang tam boi, 2n = 3x = 42 (Matthews, 2004) [5], tuy nhién cac giéng tam boi
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la réat it, chi khoang 1/170 la giéng tam boi (Isshiki va cong sy, 1999) [6]. O Viét Nam, tap
doan gen khoai mén so dang dugc bao ton véi s6 lugng khé 16n, gan 1000 ngudn gen, nhung
dén nay van chua co céc tu lidu di truyén té bao hoc dbi véi tap doan gen nay da dwoc béo céo cho
muc dich xay dung co sd dit liéu nguon gen.

Hau hét cac giéng khoai mon so duoc biét rét it ra hoa, va néu c6 ra hoa duoc cling thuong
khong két hat trong diéu kién tu nhién. Mat khac, ciing do nhiéu gléng la tam bdi, viéc chon
giong bang lai hitu tinh ¢ loai cay trong nay vi thé bi han ché. Nham khac phuc hién tugng thoai
hoa giong do nhan glong sinh dudng lién tuc trong nhiéu nim, mot sd nha khoa hoc st dung
gibberellic (GA3) dé kich thich ra hoa, da thlet 1ap duoc cac chuong trinh lai tao gidng, dic biét
trong lai tao giong khoai mén so khang ndm Phytophthora gy bénh suong mai, dang duoc ap
dung phd bién trong cai tién gidng khoai mon so ¢ cac nudc chau A va Thai Binh Duong
(Wilson, 1990) [7]; Tyagi va cong su, 2004 [8]; Ivancic va cong sw, 2011 [9]. Cac glong ludng
boi méi co kha nang sinh san hitu tinh, cac gidng tam boi bat thu nén chi co thé dugc nhan
giébng bang phuong phap sinh dudng (Isshiki va cong su, 1999) [6].

Do d6, nhiing hiéu biét vé s6 luong nhiém sic thé ciia mdi nguén gen, dac biét voi cac
ngudn gen trong tip doan quy gen dugc bao ton, 1 rat co y nghia doi véi nha chon gibng trong
viée lya chon vat ligu lai tao; nhu‘ng tu lidu kiéu nhén (Karyotype) cung cap thong tin co ban vé
di truyén té bao, co gia tri danh gia da dang di truyén cuia cac nguodn gen dang bao ton ciing nhu
nghién ciru co ché tién hoa ciia bo gen. Nghién ciu nay la mot phan trong “Chuong trinh Quy gen
cap Qudc gia” nham danh gia cac ngudn gen, cung cap cac dir liéu dé timg budc tu liéu hoa va
xdy dung co so dir liéu qudc gia cac nguon gen cdy trong ban dia noi chung va cdy khoai mén
so noi riéng. Muc dich cta nghién ctu la: (1) phén tich va xac dinh duoc s luong NST soma
ctia 250 ngudn gen khoai mon so mlen Bic, (2) cung cép tu liéu da dang kiéu nhan phat hién
trong tp doan gen dang duoc bao ton. Két qua phan tich gop phan 1am phong phu thém co sO
dir lidu ddi véi ngudn gen khoai mén so ban dia cua Viét Nam va c6 y nghla phuc vu bao ton
ciing nhu khai thac cic ngudn gen ban dia trong céc chuong trinh chon tao gidng méi.

2. N¢i dung nghién cwu

2.1. Vit liéu va phwong phap nghién ciru
2.1.1. Vat liéu

Phan tich dic diém di truyén té bao s dung 262 ngudn gen. Trong do, 250 ngudn gen cb
ngudn gdc thu thap tai cac tinh mién Béc, bao gdbm: 120 ngudn gen thu thap tir cac tinh mién nui
Tay Bic (Lai Chau, Pién Bién, Son La, Hoa Binh, Lao Cai va Yén B4i); 112 ngudn gen tir ving
nui va trung du Bong Bic (Ha Giang, Cao Béng, Lang son, Bic Kan, Tuyén Quang, Phi Tho,
Thai Nguyén, Bic Giang, Quang Ninh); 18 ngudn gen tir mot s6 tinh Pong bang Song Hong
(Ha Noi, Ninh Binh, Nam Dinh), va 12 ngudn gen tir ving Bic Trung Bo. Cac ngudn gen nay
dugc Trung tdm Tai nguyén Thuc vat - Vién Khoa hoc Ki thudt Nong nghiép Viét Nam quan [,
béo tdn va cap phat st dung.

2.1.2. Phwong phap nghién ctru

Phan tich s6 luong NST ciia mdi nguon gen duoc tién hanh theo Sharma (1994) [10] co cai
tién. R& lay tir cay phat trién trong cc chau dét dat trong diéu kién nha ludi ciia Trudng Pai hoc
Su pham Ha No6i dugc tién ¢ dinh trong dung dich hydroxyquinolin 0,002 M trong 5h ¢ 4 -
5°C, ¢b dinh trong hon hop dung dich con - axétic (3:1 v/v) qua dém tai nhiét d6 phong. Cac ré
c¢b dinh dugc thay phan trong HCI 1N trong 7 phut ¢ nhiét d6 60 °C va nhuém mau bang dung
dich thudc nhuom Shiff trong 30 phut. Tiéu ban lat cit dinh ré duoc chuan bi theo phuong phép
lam tiéu ban ép va quan sat dudi kinh hién vi quang hoc Olympus sir dung vat kinh dau 100X.
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S6 lugng NST trong té bao soma dbi v6i mbi ngudn gen duoc xac dinh tir két qua quan sat cia
it nhat 30 t& bao phan chia ki giita.

Phan tich kiéu nhan duoc tién hanh st dung anh chyup phong dai cua it nhéat 10 t& bao ki
giita t6t nhét. S4 liéu vé chiéu dai NST dugc x4c dinh trén anh chup NST sir dung phan mém
Adobe Photoshop CS6. M6 ta hinh thai NST duoc tién hanh dua trén sai khac vé chiéu dai
twong ddi (%) cua canh dai (long arm, L), canh ngén (short arm, S); ti 16 canh r (arm ratio, r = L/S)
va chi sb tam dong CI (centromeric index, CI = SAL+S). Phan loai hinh thai NST theo Levan va cong
su (1964) [11]: NST tam gitra (1,0 < r < 1,69), tam can gitta (1,70 < r < 2,99), tdm can mut
(3,0 < r <6,99) va NST tdm mut ( r > 7,0). Cong thirc kiéu nhan duoc biéu dién duéi dang sd
cap NST c6 tam vung gilia (m), can gitra (sm), can mut (st) va tam mat (t). Cac NST trong kiéu
nhan duge dénh sb tha tu theo gid tri giam dan ciia chidu dai trung binh cia NST. S6 liéu dugc
tinh toan théng ké str dung chuong trinh tinh toan Excel thyc hién trén may vi tinh.

2.2. Két qua va thao luan
2.2.1. Sb lwgng nhiém sic thé ciia cac ngudn gen thudc tap doan gen khoai mdn so mién
Bac bao ton tai Trung tdm Tai nguyén thuc vat

Phan tich té bao hoc d6i véi 262 ngudn gen khoai mén so trong tap doan thu duoc két qua
trinh bay ¢ Bang 1 va Hinh 1.

\
| :
i2n=28 10 o 10p  2n=3x=42

Hinh 1. Nhiém séc thé ki gi@a 2n = 2x = 28 (nguén gen c6 sé ding ki 28006)
va 2n = 3x = 42 (nguén gen co s ding ki 28282)

Két qua trinh bay trong Bang 1 cho thdy, chi ¢ 2 dang boi NST, dang ludng bdi (2n = 2x = 28)
va dang tam boi (2n = 3x = 42), phat hi¢n thdy trong cic mau nguon gen da phan tich, cac dang
boi NST khac khong ton tai trong tap doan gen nghlen ctru. S6 ngudn gen khoai mon so ludng
b6i NST chiém uu thé trong tap doan véi 205 ngudn gen (chiém 78,24 %), 57 ngudn gen con lai
1a tam boi (2n = 3x = 42), chiém 21,76%. Hai mtrc boi NST (28 va 42) phat hién trong nghién
ctru nay ciing phu hop véi béo céo trude day cia ching i khi nghién ctu v& NST & loai C.
esculenta tai Viét Nam (Nguyén Xuan Viét, 2007). Cac gidng khoai mon so trong C. esculenta
var. antiquorom cé s luong NST 2n=2x =28 va 2n =3x =42 ciing d4 duoc nhiéu nha khoa
hoc thé gi6i bao cdo (Okada va cong su, 1989) [13]; Yang va cong sy, 2003 [14]; Ochiai va
cong su, 2001) [15]. Theo Sreekumari va Mathew (1991), ti 1¢ gidong khoai ludng boi (2n = 28)
va tam boi (2n = 42) la gin ngang nhau ¢ khoai mén so An P9, va co su khac biét kha r6 rang
vé - phén bd tan suat theo vung cua gibng tam boi va ludng boi. Méc du ca glong ludng bodi va
gibng tam boi NST déu co 0 tit ca cac ving, nhung thé ludng boi chiém vu thé 6 Nam An bo
trong khi thé tam boi c6 sb lugng nhidu hon mot cach thuyét phuc so voi thé ludng bdi & mién
Béic An D6 [16].
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Bdng 1. Sé Iweng nhiém sdic thé ciia cac nguén gen trong tdp dodn quy gen khoai mon se mién Bic

S6DK/| Sb S6DK/ | S6 S6DK/ | S SEDK/ | S S6DK/ | S
St i nieu | NST| S | kynieu | NST| S | ky higu [NST | S® | ky higu [NST | 5% | ky higu | NST
1 | 10093 | 28 | 54 | 11565 | 28 | 107 | 28244 | 42 | 160 | 28345 | 28 | 213 | MS.05 | 28
2 [ 10102 | 28 | 55 | 11566 | 28 | 108 | 28224 | 28 | 161 | 28347 | 28 | 214 | MS.06 | 42
3 | 10022 | 28 | 56 | 10005 | 28 | 100 | 28300 | 28 | 162 | 28348 | 28 | 215 | MS.07 | 28
4 | 10053 | 28 | 57 | 10158 | 28 | 110 | 28257 | 28 | 163 | 28349 | 42 | 216 |Sp19030| 28
5 | 11674 | 28 | 58 | 10174 | 28 | 111 | 28301 | 42 | 164 | 11967 | 28 | 217 [5p19013 | 42
6 | 11586 | 42 | 50 | 10047 | 28 | 112 | 28304 | 42 | 165 | 28351 | 28 | 218 [5p19036 | 28
7 | 10033 | 28 | 60 | T3515 | 28 | 113 | 28305 | 28 | 166 | 2828L | 28 | 219 [5p19002 | 42
8 | 11522 | 28 | 61 | 28004 | 28 | 114 | 28307 | 28 | 167 | 28282 | 42 | 220 [op19027 | 28
9 | 10042 | 28 | 62 | 28006 | 28 | 115 | 11908 | 28 | 168 | 28354 | 28 | 221 |opi909L | 42
10 | 11599 | 28 | 63 | 11704 | 28 | 116 | 28308 | 42 | 169 | 28355 | 28 | 222 [5p1o048 | 42
11 | 11523 | 28 | 64 | 11702 | 28 | 117 | 28310 | 28 | 170 | 28356 | 28 | 223 [5p19049 | 28
10 | 11524 | 28 | 65 | 1169 | 28 | 118 | 28250 | 28 | 171 | 28284 | 28 | 224 [5p19074 | 28
13 | 11675 | 28 | 66 | 11574 | 28 | 110 | 11916 | 28 | 172 | 28364 | 28 | 225 [5p19079 | 42
14 | 10085 | 28 | 67 | 11698 | 28 | 120 | 11919 | 28 | 173 | 28371 | 28 | 226 [5p19032 | 28
15 | 10038 | 28 | 68 | 11530 | 28 | 121 | 11920 | 28 | 174 | 28251 | 28 | 227 [5p19075 | 28
16 | 10098 | 28 | 69 | 28010 | 28 | 122 | 11924 | 28 | 175 | 28288 | 28 | 228 [Sp1o024 | 28
17 | 10006 | 28 | 70 | 11605 | 42 | 123 | 11926 | 28 | 176 | 28380 | 42 | 220 | KR | 28
18 | 10068 | 28 | 71 | T368L | 28 | 124 | 28261 | 28 | 177 | 28381 | 42 | 230 [Splo065 | 42
19 | 10087 | 42 | 72 | 11608 | 28 | 125 | 11930 | 28 | 178 | 28189 | 28 | 231 |S191001| 28
20 | 11541 | 28 | 73 | 11609 | 28 | 126 | 28314 | 28 | 179 | 28211 | 42 | 232 |Spl9071| 28
21 | 11584 | 28 | 74 | 11612 | 42 | 127 | 28262 | 28 | 180 | 28212 | 28 | 233 [5p19089 | 28
22 | 10063 | 42 | 75 | 11613 | 42 | 128 | 28315 | 28 | 181 | 28198 | 28 | 234 |Spi9025 | 28
23 | 11543 | 28 | 76 | 11614 | 28 | 129 | 28316 | 28 | 182 | 28191 | 42 | 235 [5p19010 | 42
24 | 10050 | 42 | 77 | 28016 | 28 | 130 | 28318 | 28 | 183 | 28199 | 28 | 236 [5p19008 | 28
25 | 11528 | 28 | 78 | 11615 | 28 | 131 | 28265 | 28 | 184 | 28235 | 28 | 237 [5p19067 | 28
26 | 10140 | 42 | 79 | 28019 | 28 | 132 | 11937 | 28 | 185 | 28200 | 42 | 238 [5p19059 | 78
27 | 11544 | 28 | 80 | 28021 | 28 | 133 | 28266 | 42 | 186 | 28292 | 28 | 239 |5p19063 | 28
28 | 10149 | 42 | 8L | 11625 | 28 | 134 | 28247 | 28 | 187 | T15877 | 28 | 240 [5p19014 | 28
29 | 10103 | 28 | 82 | 28028 | 28 | 135 | 28268 | 28 | 188 | 28236 | 42 | 241 [5p19003 | 42
30 | 10106 | 28 | 83 | 11630 | 28 | 136 | 28269 | 28 | 180 | T15881| 42 | 242 [5p19033 | 28
31 | 10162 | 28 | 84 | 2803L | 28 | 137 | 28324 | 42 | 190 | 28293 | 28 | 243 | YC | 78
32 | 11530 | 28 | 85 | 11634 | 28 | 138 | 28249 | 28 | 191 | 28237 | 28 | 244 [5pl19043 | 42
33 | 11545 | 28 | 86 | 28034 | 28 | 139 | 28325 | 28 | 192 | 28382 | 42 | 245 |op19032 | 42
34 | 10150 | 28 | 87 | 28035 | 28 | 140 | 28326 | 28 | 193 | 28230 | 28 | 246 |5p19012 | 28
35 | 10134 | 42 | 88 | 28037 | 28 | 141 | 11943 | 28 | 104 | 28222 | 28 | 247 |S191004| 28
36 |T3445 | 42 | 80 | 28038 | 28 | 142 | 28328 | 28 | 195 | 28208 | 28 | 248 |5191005| 42
37 | 10129 | 28 | 90 | 11635 | 28 | 143 | 11946 | 42 | 196 | 28297 | 42 | 249 |S191006| 28
33 | 10133 | 28 | OL | 11636 | 28 | 144 | 28330 | 42 | 197 | 28233 | 28 | 250 |5191007| 28
39 | 10168 | 28 | 92 | 28030 | 28 | 145 | 11948 | 42 | 198 | T17663| 28 | 251 |S191009| 42
40 | 11546 | 28 | 93 | 28041 | 28 | 146 | 11953 | 28 | 199 | 28386 | 28 | 252 |S191010| 28
41 | 10176 | 28 | 94 | Tee52 | 28 | 147 | 11954 | 28 | 200 | 28387 | 28 | 253 [Sp19006 | 42
42 | 11547 | 28 | 95 | T7053 | 42 | 148 | 11957 | 28 | 201 |T17674 | 28 | 254 [5p19009 | 42
43 | 11679 | 28 | 96 | T7057 | 28 | 149 | 28332 | 42 | 202 |T17675 | 28 | 255 |opi9016 | 42
44 [T3578 | 42 | 97 | 28051 | 28 | 150 | 11960 | 28 | 203 [Sp1o017 | 42 | 256 [5pi9023 | 42
45 | 11549 | 28 | 98 | T7373 | 28 | 151 | 28335 | 42 | 204 [Sp1o026 | 28 | 257 |Spl9035| 42
46 | 10186 | 42 | 99 | 28053 | 28 | 152 | 11961 | 28 | 205 [Sp1o038 | 42 | 258 |Sp19042| 28
47 | 11552 | 28 | 100 | 11642 | 28 | 153 | 11962 | 28 | 206 [SP19056 | 28 | 259 [6p91008 | 28
43 | 11682 | 28 | 101 | 11643 | 28 | 154 | 28276 | 28 | 207 [Sp1o061 | 28 | 260 |Spi9054 | 28
49 |T3368 | 28 | 102 | 11644 | 28 | 155 | 28336 | 28 | 208 |Sp191003| 28 | 261 [Spi9057 | 28
50 | 11594 | 42 | 103 | T8537 | 28 | 156 | 28328. | 28 | 200 [Sp191002| 28 | 262 [5p19022 | 28
51 | 11531 | 28 | 104 | 78843 | 28 | 157 | 28340 | 28 | 210 | PhL | 28
52 | 10081 | 28 | 105 | 11664 | 28 | 158 | 28278 | 28 | 211 | MS.03 | 28
53 | 10034 | 28 | 106 | 11665 | 28 | 159 | 28279 | 28 | 212 | MS.04 | 28
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Tuy nhién, vdi cic ngudn gen khoai mén s mién Bic Viét Nam dugc phén tich trong
nghién ciru nay da khong cho thay ¢6 kiéu phan bd tuong tu. Trong sd 250 nguédn gen c6 ngudn
goc thu thap tai cac tinh mién Béc di phan tich (khong bao gobm 12 ngudn gen thu thap tai vang
Bic Trung bd; Thong tin dia phuong thu mau ngudn gen khong chi ra trong bang 1), so ngudn
gen ludng boi, 2n = 28, chiém uu thé (77,2%). Tan suat phan bd ngudn gen tam boi ¢ tiéu Vung
dia If ty nhién mién nai Tay Bac va tiéu vung mién nai va trung du Péng Bic khong c6 su sai
khéc nhau dang ké. Ving mién nai Tay Béc (Lai Chau, Dién Bién, Son La, Hoa Binh, Lao Cai
va Yén Bai) c6 28 ngudn gen phan tich 1a dang tam boi (chiém 11,2 %), ving niii va trung du
bong Bic (Ha Giang, Cao Bang, Béc Kan, Tuyén Quang, Phi Tho, Thai Nguyén, Lang Son,
Bac Giang, Quang Ninh), ¢6 27 ngudn gen tam boi (chlem 10,8 %). Sb nguon gen tam boi ¢
tiéu ving Dong bang S6ng Hong dugc phét hién it nhét, chi 2 nguén gen (chlem 0,8%). Do s6
luong ngudn gen cia ving nay duge phan tich con it (chi 19 ngudn gen), cac ngudn gen nay chu
yéu thu thép tai vung lan can cua Ha Noi (17 nguon gen), chua dai dién cho ca ving Pong bang
Song Hong nén cac phan tich mé rong thém 1a can thiét dé co ban luan xac dang hon.

2.2.2. Két qua phén tich da dang kiéu nhan trong tap doan

Hinh thai NST dugc md ta thong qua cac gia tri 6 liéu trung binh chiéu dai tuong ddi (%)
ctia canh dai (L), canh ngan (S), ti 1& canh (r) va chi so tdm dong (CI) cia mdi NST. Két qua
phan tich va so sanh hinh thai NST trong té bao dinh ré ctia cac nguoén gen khac nhau cua tap
doan da phat hién 5 dang kiéu nhan (karyotype) khac nhau. Pic diém NST trong cac kiéu nhan
nay duoc trinh bay ¢ Bang 2 va Bang 3.

Bdng 2. Dic diém nhiém sdc thé trong ba dang Kiéu nhin lwéng béi (2n = 2x = 28)
ciia tdp doan gen khoai mén sp mién Bic

Kiéu nhan luéng bji Kiéu nhan lwéng bji Kiéu nhan luéng bpi
y (Cyt 1.1) (Cyt 1.2) (Cyt 1.3)
~2b ["Chidu dai Dang| CMiéu dai Dang| Chiéu dai Sa
twong doi | ¢ | CI NS'Ig twong doi | ¢ | CI N-STQ twong doi | ¢ | CI NS'Ig
L S L S L S
1 |6,79|538 (1,26 | 4421 | m |559 (4,2 (1,33 {4290 | m |544 |4,27 |1,27 |4398 m
2 | 540395 |1,37 | 4225| m 6,21 |2,9 (2,14 {3183 |sm |4,79 |4,53 [1,06 (48,61 m
3 | 546(3,47 |1,57 | 3886| m |[5,17 |3,62 |1,43 {4118 m (4,66 [4,15 1,12 |47,11 m
4 | 4,75(3,60 (1,32 | 4311 | m |4,77 |3,65 |1,31 |43,35 m (4,4 |3,37 |1,31 43,37 m
5 | 4,46(352 |1,27 | 4411 | m |4,46 |3,76 |1,19 |45,74 m (4,66 [3,11 {1,50 40,03 m
6 | 451(3,19 |141 | 4143| m (4,72 |3,06 1,54 |39,33 m (4,4 (2,85 (1,54 |39,31 m
7 | 4,16(3,13 |1,33 | 4294| m (4,61 |3,12 |1,48 |40,36 m (3,76 3,24 |1,16 46,29 m
8 |4,69(2,33 (2,01 | 3319 |sm |453 (2,49 |1,82 (3547 |sm |3,63 |3,37 (1,08 |48,14 m
9 139258 (163 | 3945| m |3,85 (2,95 |1,31 (4338 | m |3,37 |2,98 (1,13 46,93 m
10 | 3,21|2,76 (1,16 | 4623 | m (4,21 (2,32 |{1,82 [3553 |sm |4,66 |1,55 3,00 {2496 | sm
11 | 3,60(2,11 (1,71 | 3695 |sm (3,78 |2,2 |1,72 |36,79 |sm |4,79 |1,3 (3,68 [21,35 st
12 | 298|183 (1,63 | 3805| m (3,33 (1,97 (1,69 (3717 | m |453 |1,55 (2,92 {2549 | sm
13 | 2,77|11,92 (1,44 | 4094 | m (2,98 {19 |157 (3893 | m |35 |2,33 |1,50 [39,97 m
14 | 2)55|1,12 (2,28 | 3052 | sm (2,58 (1,17 (2,21 (31,20 |sm |3,37 |1,42 (2,37 [29,65 | sm

Ghi chu: (L): chieu dai twong doi cua canh dai; (S): chieu dai twong doi cua canh ngan; (r): ti
I¢ canh, r=L/S; (Cl): chi so tam déng; (m): NST tam gizra, (Sm): NST tdm cgn giia;
(st): NST tam can mat
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Bdng 3. DPiic diém nhiém sdc thé trong hai kiéu nhan tam bgi (2n = 3x = 42)
ciia tdp doan gen khoai mén so mién Bic

Kiéu nhan tam bdi (Cyt IL1) Kiéu nhan tam bdi (Cyt I1.2)

Nap | crenditeons | L Du | et || Da

1 S NST 1 s NST
1 9,15 351 | 261 | 27,73 sm | 590 | 4,68 | 1,26 | 4423 | m
2 5,10 4,69 | 1,090 | 4791 m 575 | 441 | 1,30 | 4341 | m
3 4,78 329 | 1,45 | 40,77 m 6,75 | 3,19 | 2,12 | 3209 | sm
4 4,15 351 | 1,18 | 4582 m 6,88 | 1,77 | 3,89 | 2046 | st
5 5,00 233 | 215 | 31,79 sm | 483 | 368 | 1,31 | 4324 | m
6 3,73 360 | 1,04 | 4911 m 441 | 377 | 117 | 4609 | m
7 4,05 3,09 | 1,31 | 4328 m 383 | 326 | 1,17 | 4598 | m
8 341 319 | 1,07 | 4833 m 504 | 1,77 | 2,85 | 2599 | sm
9 3,83 246 | 1,56 | 39,11 m 390 | 2,77 | 141 | 4153 | m
10 341 265 | 1,29 | 4373 m 355 | 292 | 122 | 4513 | m
11 3,83 214 | 1,79 | 3585 sm | 347 | 228 | 152 | 3965| m
12 2,97 265 | 1,12 | 4715 m 355 | 1,28 | 2,77 | 265 | sm
13 3,19 1,50 | 2,13 | 3198 sm | 198 | 1,34 | 1,48 | 4036 | m
14 2,55 214 | 1,19 | 4563 m 206 | 1,00 | 2,06 | 3268 | sm

Ghi cht: (L): chiéu dai tuong ddi cua canh dai; (S): chiéu dai twong ddi caa canh ngan; (r): ti 1é canh,

r=L/S; (CI): chi s6 tam dong; (m): NST tam gitra, (sm): NST tdm can giira; (st): NST tdm can mut.

Theo két qua ¢ Bang 2, ba dang kiéu nhan ludng boi (ki hiéu Cyt 1.1, Cyt 1.2 va Cyt 1.3) va
& Bang 3 vai 2 dang kiéu nhan tam boi (ki hiéu Cyt 11.1 va Cyt 11.2), nhan thiy c6 sy sai khac
nhau vé chiéu dai twong d6i cia NST dai nhat va NST ngéan nhét, ciing nhu sé luong va vi tri
trong kiéu nhan cua cac cap NST tam céan gitra. Cac cap NST cua kiéu nhan Cyt 1.1 c6 kich
thuéc 16n hon, chiéu dai tuong déi cua cap NST dai nhat chiém 12,17% tong chiéu dai cua bo
NST, va c6 cong thuc kiéu nhan 12 11 m + 3 sm. O hai kiéu nhan ludng boi con lai, Cyt 1.2 va
Cyt 1.3, cac cap NST trong hai kiéu nhan déu co chiéu dai tuong dbi ngén hon so véi & kiéu
nhan Cyt I.1. Chiéu dai tuong ddi cia cap NST dai nhat trong kiéu nhan Cyt 1.2 va Cyt 1.3 lan Iuot
twong tng 14 9,79 va 9,71%. Cong thirc kiéu nhan Cyt 1.2 1a 9 m + 5sm, cia kiéu nhan Cyt1.31a10m
+3'sm + 1st. Kiéu nhan tam boi Cyt I1.1 c6 chiéu dai twong dbi cia NST twong duong & kiéu
nhan Cyt.1.1, trong khi & kiéu nhan Cyt 11.2 cac NST c6 chiéu dai twong dwong & kiéu nhan Cyt 1.2,
Céc kiéu nhan tam boi Cyt 11.1 va Cyt 11.2 ¢6 cong thuc kiéu nhan lan luot 14 10 m + 4 sm
va9m+4sm+ 1st.

Tap doan gen khoai mon so mién Bic dang dugc be’io_t?)n biéu hién kha da dang vé mat di
truyén té bao, khdng chivé 2 mac boi NST ma con & 5 dang kiéu nhan khéc nhau: 11m+3sm (Cyt 1.1),
Im+5sm(Cytl.2),10m+3sm+ 1st(Cytl.3),10m+4sm (Cytll.1)va9m+4sm+ 1st
(Cyt I1.2). Trong d6, kiéu nhan 9 m + 5 m (Cyt 1.2) va 9 m + 4 sm + 1 st (Cyt 11.2) phét hién
trong nghién ciru nay ciing da duoc bao cdo trong nghién ciu trude day (Nguyén Xuan Viét,
2007), nhung cac kiéu nhan 11 m + 3 sm (Cyt 1.1), 10 m + 3 sm + 1 st (Cyt 1.3) va kiéu nhan
tam boi Cyt.11.2 (10 m + 4 sm) la méi duge phat hién trong nghién ctu nay. Cac cong thuc
kiéu nhan 10 m + 4sm, 1 Im + 3sm va 9 m + 4 sm + 1 st ciing da duoc béo céo & cac gidng
khoai mdn so trong cua An Do (Sreekumari va Mathew, 1991) [16], ¢ khoai mén so Théi Lan
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(Rattanavalee Senavongse va cong su, 2018) [17] Nhimg thay dbi va bién ddi cau trdc trong
qué trinh tién hoa nhidm sic thé caa quan thé co thé phat sinh bai dich chuyén vi tri cua tm
dong dbi véi thé mat (telomere) trong NST, hodc bang su dut va ndi lai cua NST dan dén su
khac biét vé kich thudc ciing nhu hinh thai gitta cdc NST trong nhan. Do d6, cac thong tin da
dang kiéu nhan s& co y nghia trong nghién cau tién hda NST trong loai khoai mén so.

3. Kétluan

Nghién ciu da xéac dinh duoc s6 luong NST trong bo NST cua 250 ngudn gen thuoc tap
doan gen khoai mon so mlen Bic dang bao ton tai Trung tdm Tai nguyén thuc vat. ba sb cac
ngudn gen khoai mon so mlen Bic duoc bao tdn ¢ bo NST ludng boi (193 nguon gen) chiém
77,2%, chi ¢6 22,8% (57 ngudn gen) la tam boi. Khong c6 sy khac nhau dang ké Ve tan suat
phan b cac ngudn gen khoai ludng boi va tam boi gitra tiéu vang dia Ii tu nhién mién ndi Tay
Bic va tiéu ving mién nui va trung du Pong Bic.

Tap doan gen khoai mon so mién Bic dang duoc bao ton ¢d sy da dang vé di truyén té bao
véi 2 dang boi NST (ludng boi va tam boi) va 5 dang kiéu nhan khac nhau: 11 m + 3sm, 9m + 5sm,
10m+3sm+1st,10m+4smva9m+4sm+ 1 st Hai kiéu nhan ludng boi (11 m + 3 sm va
10 m + 3 sm + 1 st) va kiéu nhan tam boi (10 m + 4 sm) lan dau tién dugc bdo céo & khoai mén
so Viét Nam d b sung thém tur liéu da dang kiéu nhan & loai khoai mén so caa nudc ta.

Céc phan tich chi tiét NST c6 dugc trong nghién ciru ndy da cung cép tu ligu di truyén té
bao gop phan lam phong pht thém co s¢ dir ligu quy gen cay khoai mon so, c6 ¥ nghia trong
cbng tac bao ton, nghién ciu tién hda va khai théc quy gen trong cac chuong trinh chon tao giong.
Loi cdm on: Nghién cau nhan duoc vat ligu la cac Mau ca nguon gen khoai mén so tir Ngan
hang gen cay trong qudc gia dugc cung cap bai Trung tam Tai nguyén Thuc va kinh phi nghién
ctu tr “Chuong trinh Quy gen cip Quoc gia” thong qua dé tai mang ma s6 NVQG-2019/DT.05.
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ABSTRACT

Study on chromosome number and karyotype in the north taro germplasm preserved at
the Plant Resources Center - Vietnamese Academy of Agricultural Sciences

Nguyen Xuan Viet, Pham Thi Viet Anh, Nguyen Thi Quynh Hoa, Le Thi Tuyet Mai,
Vu Thi Bich Huyen and Le Thi Thuy
Faculty of Biology, Hanoi National University of Education

Chomosome number and karyotypes of the North taro germplasm collections maintained at
The Plant Resources Center were studied for the database of taro germplasms and to assess
genetic diversity in taro (Colocasia esculenta Schott) in Vietnam. The results showed that, most
of the 250 accessions of collections discovered are diploid (2n = 2x = 28), accounting for
77,2%, only 22,8% of the germplasm collections are triploid (2n = 3x = 42). The frequency of
distribution of diploid and triploid taros between the natural geographic sub-region of the
Northwest mountainous and the Northeastern mountainous and midland sub-region is similar.
The northern taro germplasm is being conserved is cytogenetic diversity expressed in both
chromosome sets (diploid and triploid) and 5 different karyotypes. Three of the five karyotypes
(diploid karyotype 11 m + 3 sm, 10 m + 3 sm + 1%, and triploid karyotype, 10 m + 4 sm) were
detected in the study were not still reported in taro of Vietnam, therefore added data on the
diversity of karyotypes in the taro species of our country. The detailed analysis of chromosomes
obtained in this study has provided cytogenetic data, contributing to enriching the taro
germplasm database, which is meaningful in conservation and evolutionary research, and
planning of breeding programs for new cultivar production of this crop to grow in different
agroclimatic environments.

Keywords: chromosome, triploidy, diploidy, taro, germplasm.
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