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TOM TAT

Trong nghién citu ndy da dang di truyén cia 19 giong khoai mi (Manihot esculenta
Crantz) dwoc danh gia dwa vao cdc chi tiéu hinh thai va cdac chi thi SSR lién quan chu yeu dén
nang Suat cu tuoi va ham luong tinh bot. Két qua nhdn ban bang PCR giita ADN tong sé ciia
19 giong khoai mi véi 4 cdp moi SSR da thu dwoc 20 logi alen khdc nhau tai 4 loci nghién ciru
trén hé gen ciia khoai mi. Hé s6 PIC dao dgng tir 0,56-0,75 cho thdy 4 \oci nghién ciru rat da
dang vé cdc alen. Két qua phan tich dwa vao cac s6 liéu SSR va cdc chi tiéu hinh thdi cho
thdy da dang di truyén cao cua 19 giong khoai mi. Trong do, tan sudt xudt hién ciia cdc alen
tir 0,02-0,61 va mirc di hop tir ciia cdc cd thé tir 0,28-1,00. Pong thoi, 19 giong khoai mi duwoc
phan thanh 2 nhém 16m, méi nhém cé 4-9 nhém nhé véi khdc biét di truyén tin cdy trén do thi
UPGMA. Trong khi mét sé cdp giong khéng thé phdn biét dwa vao phan tich hinh thdi, cdc
chi thi SSR dd phan biét dwoc tdt ca 19 gzdng khoai mi, thé hién tinh da hinh cao hon cua cdc
chi thi nay. Ddc biét, cac chi thi SSR con tach bi¢t cac glong khoai mi ¢6 nang sudt ci twor,
ham Iu"O’ng tinh bot cao voi cac glong co nang sudt thap vé 2 tinh trang nay. Ket qua nghlen
cibu c6 thé iing dung dé chon tao cac giong khoai mi theo hwéng tang nang sudt ci tiwoi va
ham lwong tinh bot o nudc ta trong thoi gian toi.

Tir khoa: Khoai mi, Manihot esculenta Crantz, da dang di truyén, chi thi SSR, chi tiéu
hinh thai

|. DAT VAN PE

Hién nay, khoai mi (Manihot esculenta Crantz) giir vi tri quan trong thir 6 trong
cac cdy luong thuc cia nhan loai (FAO, 2008). Bot khoai mi cung cip 50% ning
lugng cho khoang 800 triéu nguoi & Chau Phi, Chau M¥ La Tinh va Chau A (Shore,
2002). L4 khoai mi chira nhidu vitamin A, B, C va mot s6 chat khoang nén dugc sir
dung rong rii & Chau Phi lam rau xanh (Fregene et al., 2000). O Viét Nam, khoai mi
1a cay luong thuc, thire dn gia suc quan trong sau lua va ngo, va l1a cay cong nghiép co
gia tri xuat khau dung cho ché bién bot ngot, con sinh hoc, mi an lién, banh keo, Xi ro,
nudc giai khat, bao bi, van ép, phu gia dugc phém, mang phu sinh hoc va chat gifr am
cho dat (Nguyén Hiru Hy va cs., 2013). Dién tich trong khoai mi tinh dén 2010 chiém
khoang 550.000 ha, san xuat dugc trén 8 triéu tAn cu va xuit khau duge khoang 500
triéu d6 la My. Tuy nhién, nang sut ci tuoi ctia khoai mi & nudc ta hién nay chi dat
khoang 17 tan/ha, thdp hon nhiéu so véi An Do voi 31-38 tan/ha (Raghu et al., 2007).
C6 duoc thanh tyu nay 1a do An B¢ di ap dung k¥ thuat bao t6n, chon tao giéng hiéu
qua. Cac dong mang tinh trang chon loc dugc thu thép, trong va duy tri ¢ cac vung
thue dia gitr nguon gen. Cac chi thi phan tir sau d6 duoc s dung dé danh gia da dang
di truyén trong loai, giita cac dong chon loc va giita cac thé hé (Schaal va Olsen,

Trung tam nghién ctru Thue nghiém Nong nghiép Hung Loc
2 Vién Cay luong thuc va Thyc phdm
® Vién Hoa sinh bién

* Vién Cong nghé sinh hoc



1995). Cac két qua nghién ctru da dang di truyén, nhit 1a da dang di truyén dugc danh
gia dua vao céc chi thi phan tir lién quan dén céc tinh trang chon loc nhu ning suét ct
tuoi, ham lugng tinh bdt, kha nang khang bénh... 1a co s¢ dé chon tao khoai mi thanh
cong theo cac tinh trang mong mudn (Raghu et al., 2007).

Dénh gia da dang di truyén cta khoai mi két hop gitra phan tich mot s6 chi tiéu
hinh thai vo1 chi thi ADN dang duoc ap dung phd bién va hiéu qua (Raghu et al.,
2007; Asare et al., 2011). Cac chi thi vé& hinh thai, trén thyc t& khong phd bién bang
cac chi thi ADN, lai d& thay doi do diéu kién moi truong (Asare et al., 2011) nén nhiéu
khi khé phén biét duoc da dang di truyén gitra mot s6 dong trong quﬁn thé khi tng
dung loai chi thi nay (Raghu et al., 2007). Tuy nhién khi nghién ctru da dang di truyén
dua vao céc chi thi phan tir 1i€n quan dén tinh trang chon loc, viéc két hop phéan tich va
so sanh két qua gifta 2 loai chi thi 1a can thiét (Siqueira et al., 2009). Trong sb cac chi
thi ADN d3 duoc ung dung dé danh gia da dang di truyén ctia khoai mi, chi thj SSR
dugc ap dung phd bién nhat. Pén nay c6 khoang 500 cip modi SSR trén genome cia
khoai mi dugc CIAT (International Centre for Tropical Agriculture) cong bd. Nhiéu
cap mdi di phan anh tan suit alen cao trén cac vi tri (loci) cua chung (Raghu et al.,
2007). Mot s6 loci cua cac cip moi khac duoc chimg minh c¢6 da dang alen cao va lién
quan dén tinh trang chon loc nhu nang suat cu tuoi, ham luong chat kho ciia khoai mi
(Chen et al., 2012). Cac cap moi trén da duoc Gmg dung rong rii dé nghién ciu da
dang di truyén chung ciing nhu da dang di truyén ctia cac tinh trang chon loc (Asare et
al., 2011).

O nudc ta, két qua nghién ctu chon tao giéng khoai mi dd dat dugc mot sb
thanh cong nhét dinh. Nang suét ci tuoi ting tir 8,36 tin/ha nim 2000 1én 17,2 tan/ha
nam 2010. Trong nhitng nim gan day, Trung tdm Nghién ctu Thuc nghiém Nong
nghiép Hung Loc, Vién Khoa hoc K thuat Nong nghiép Mién Nam da thu thap, tao
dot bién, lai tao va hinh thanh dugc tap doan 244 giong tur d6 chon ra dugc mot s6
gidng khoai mi trién vong vé&i ning suét cu twoi va ty 1¢ tinh bot cao. N ghién ciru nay
dua vao phan tich hinh thai va chi thi SSR dé danh gia da dang di truyén vé hai tinh
trang chon loc trén cua mét s6 gidng khoai mi trlen vong. Két qua nghién ctru la co s
dé danh gia, duy tri va tiép tuc chon tao cac giéng khoai mi cho ning suat cu tuoi va ty
1€ tinh bot cao phuc vu san XUuat.

Il. VAT LIEU VA PHUONG PHAP
2.1 Vit liéu

L4 non cua 19 miu dai dién cho 244 gidng cua tip doan khoai mi dang duoc
cham soéc, luu gilt va chon loc tai Trung tam Nghién ctru Thyc nghiém No6ng nghiép
Hung Loc duoc say kho va gilr trong tai ni-long c6 chura Silicagen dén khi tich ADN
téng sb. Gia tri trung binh cua 5 chi ti€u hinh thai lién quan dén chleu cao cay, mau vo
cti, mau thit ct, ning suit cu tuoi va ham lugng tinh bot cua 19 gidng khoai mi duogc
mo ta & Bang 1. Trong 19 gidng, 14 (1-14) c6 nang suat cu tuoi 16n hon 30 tan/ha,
ham luong tinh bot 28-30% va 5 giéng ¢ nang suat cu tuwoi nhd hon 20 tan/ha, ham
lugng tinh bot 10-27%.



Bang 1. Mot s6 dic diém hinh thai cua 19 giéng khoai mi

STT Tén gibng cCal:)leucﬁy Mau M.é‘ " N;S cu HAL tinh
(cm) vo cu thit ca (tan/ha)  bot (%)

1 NAl 265 Nau Trang nga 40 -47 29

2 KM 60 250 Nau Vang 27-35 29
tr'fmg

3 KM 94 267 Nau Tring nga 30-32 29

4 KM 316 268 Nau Trang nga 32-35 28
trrfmg

5 KM 98-5 272 Nau Tring nga 30-32 28
tr'fmg

6 KM 505 268 Nau Vang 30-35 28

7 SM937-26 263 Nau Trang nga 30-33 29

8 KM 140 253 Nau Tring nga 30-35 28
tréng

9 KM 419 264 Nau Trang nga 30-32 29
tréng

10 KM 146 230 Nau Trang nga  35-40 28

11 KM 98-1 230 Nau Trang nga 32-40 28
tréng

12 KM 101 245 Nau Vang 30-32 28
tréng

13 KM98-7 210 Nau Trang nga 35-40 28

14  08SA06 250 Nau Trang nga 35-43 30
tréng

15  KM80 349 Naunhat Trang <20 <10

16  KM297-5 312 Trang Tring <20 24

17 KM311-2 350 Nau nhat  Vang <20 27

18  KM73 416 Néaunhat Tring <20 27

19  KM76 373 Naunhat Tring <20 <10

Chui thich: NS: nang suat: HL, Ham luwong

2.2 Phuwong phap

Tich ADN tong so

ADN tong s6 duoc tach tir 1a kho cua khoai mi bang Kit tach ADN cua hang
Fermentas (Ptrc). Qui trinh tach chiét bao gom cac budc tir pha vo t€ bao, tach ADN,
gy lang va tinh sach ADN theo phuong phap CTAB.

Nhan ban bcing PCR va lya chon cac cap moi SSR

Cac chi thi SSR dugc nhan ban bang Kit PCR cuia hang Fermentas (Dirc) gitra
ADN tong sd ctia 19 giéng khoai mi voi 4 cap mdi SSR: CS1, CS2, CS5, CS12. Cac
cap moi nay duogc sang loc tir 50 cip mdi di duge CIAT cong bd. Trinh ty ADN cia
CS1: F 5- CGCTTACAAC ACCACCTTCA-3’, R 5- GCTTGATCTC
AGCCATGTCA-3’; CS2: F 5’- TTGACATGAG TGATATTTTC TTGAG-3’, R 5°-
GCTGCGTGCA AAACTAAAAT-3’; CS5: F 5>-TTACAGGTGC CCGATGTGTA-
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3’; R 5°- CGTTCGAGTT GCATTCATTC-3’; CS12: F 5- TGAAAATCTC
ACTGGCATTA TTT, R 5°- TGCAACCATAGTGCCAAGC-3’. Trong d6, locus cta
CS1 da duoc chimg minh c6 da dang alen cao dé nghién ctru da dang di truyén (Raghu
et al., 2007) va cac loci cua CS2, CS5, CS12 dugc xac dinh lién quan chat ch€ vai tinh
trang ning sut cu trwoi va ham luong tinh bot cia khoai mi (Chen et al., 2012). Chiéu
dai san pham PCR cua CS1, CS2 va CS5 tir 180-200bp va CS12 tir 280-300bp. Vé
diéu kién phan tng PCR, mdi phan tng (50 pl) chtra 100ng ADN tong s6, 20 mM Tris
HCI ¢o6 pH 8,4, 50 mM KCI, 0,2 mM/loai dNTP, 0,2 n M/mé)i, 3 mM MgCl 2 va 1,25
don vi enzyme (Tagq ADN Polymerase). Chu trinh PCR gbém 1 chu ky bién tinh ban
dau 96°C trong 5 phut, tiép tuc 30 chu ky: 95°C — 0,5 phut, 48-55°C — 1 phut, 72°C —
1,5 phat; két thac chu ky cudi ¢ 72°C trong 10 phut. San phim PCR duoc chay trén gel
polyacryl amide 5%, nhuoém bang ethidium bromide (0.5 pg/ml), quan sat dudi dén
UV va so sanh kich thuéc v6i thang ADN chuén (100bp-GeneRuler, Invitrogen™).

Phan tich s6 liéu

Cac chi ti€u hinh thai (Bang 1) cua 19 gidng khoai mi dugc tinh toan gia tri
trung binh cua tung glong Da hinh chiéu dai cac bang 1a san pham PCR giita ting cap
mdi voi ADN tong s6 ciia cac gidng khoai mi 13 cac alen hay chi thi SSR khac nhau.
Cac chi thi duoc xac dinh bang ma (1) va (0) khi ching c6 hay khong xuat hién & ting
mau. Da dang di truyen gilra cac giong dua vao so li¢u hinh théi va SSR dugc danh gia
bang hé s6 tuong ddong DICE (DICE = 1-S; S 1a mirc twong dong) trén dd thi UPGMA
(unweighted pair-group method with arithmetic average) str dung phan mém NTSYS-
pc 2.10v. T s6 liéu SSR, POPGENE1.32 duoc st dung dé xac dinh tan suét xuat hién
cua cac alen (f), muc thong tin da h1nh cua timg cap moi (PIC), muc do di hop tir (Ho)
cua cac glong Trong d6 PIC=1- sz i 13 tan sudt xuat hién cta alen i tai locus p.
Ho=1-Y G, i tan suét alen tai kiéu gen G.

I1. KET QUA
3.1 Phan tich da dang di truyén dua vao phan tich cac chi thi SSR

Két qua nhan ban giita ADN tong s6 cac dai dién ctia 19 gidng khoai mi véi 4
cap mdi SSR thu duoc 20 alen khac nhau trén 4 loci nghién ctru (Hinh 1). S6 luong
alen thay doi tir 4-7, trung binh 5 alen/locus. Trong d6, locus CS1 c6 4 alen (Al.1-
Al.4), CS2 c6 7 alen (A2.1-A2.7), CS5 c6 4 alen (A5.1-A5.4) va CS12 ¢6 5 alen
(A12.1-A12.5). Chiéu dai cta cac alen tiy thudc vao timg locus. O céc loci CS1, CS2
va CS5, céac alen c6 chiéu dai tir 110-200bp. Chi c6 locus CS12, 5 alen dai hon va c6
da hinh tir 270-320bp (Hinh 1). Chiéu dai cac alen ¢ timg locus déu nam trong khoang
clia ting cdp moi da thiét ké (xem phan Phuong phap). Cac alen ¢ tung Iocus la cac
chi thi SSR duoc str dung dé phan tich da dang di truyén cua dai dién 19 giéng khoai
mi.
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Hinh 1. Két qua nhan ban bang PCR giita 4 cip mdi nhan SSR v6i ADN tdng
s6 cac dai dién cua 19 gidng khoai mi (Bang 1). CS1, CS2, CS5, CS12: 4 cip mdi
nhan. A1.1-A1.4: 4 alen trén locus CS1. A2.1-A2.7: 7 alen trén locus CS2. A5.1-A5.4:
4 alen trén locus CS5. A12.1-A12.5: 5 alen trén locus CS12.

Két qua phan tich gia tri mot sd chi sb di truyén dua vao da hinh chiéu dai cac
alen tai 4 loci CS1, CS2, CS5, CS12 cho thiy 19 giéng khoai mi ¢ da dang di truyén
cao (Bang 2). Tan suat xuat hién () cua céc alen & ca 4 loci thay déi tir 0,02-0,61 cho
thay tai cac loci nay c6 da dang alen cao vé céc tinh trang lién quan. Tai CS1 c6 4 alen
voif= 0,13-0,32; CS2 ¢4 7 alen véi f =0,02-0,034. Bén alen tai CS5 6 f bién doi tir
0,03-0,61, trong khi tai locus CS12 ¢6 5 alen véi f khac nhau tir 0,008-0,38. Mtrc thong
tin da hinh (PIC) ctia 4 cip moi c6 gia tri cao, thay doi tir 0,56 & cip moi CS1 dén 0,75
& cap moi CS2 va CS12 va trung binh 13 0,68 (Bang 2). Nhu vy cac cip mdi SSR déu
c6 da hinh san phdm PCR cao, trong d6 cao nhét 13 ¢ cac cip mdi CS2 va CS12
(P1C=0,75), tiép theo 1a CS1 (PIC=0,42) va thap nhat 1a CS12 (PIC=0,28). Bén canh
cac chi s6 fva PIC, 4 loci ¢6 mic di hop tir (Ho) cao va giao dong tir 0,28-1,0, trung
binh 13 0,67 (Bang 2). Ho tai locus CS12 1a thap nhat (0,28), tiép theo 1a tai CS5
(H0=0,42). CS1 va CS2 c6 mirc di hop tir cao nhit (Ho déu 1a 1,0).

Bang 2. Tan suat xuat hién cua cac alen (f), murc d6 di hop tir quan sat dugc
(Ho) va mtrc thong tin da hinh (PIC) phan tich dgya vao so6 li¢u SSR tai 4 loci CS1-
CS12.

Locus A  Tan suit xuit hién caa cac alen (f) Ho PIC

All Al2 Al3 Al4
Sl 4 032 013 0,28 0,27 100 0,73

A2l A22 A23 A24 A25 A26 A27

CS2 7 527 003 034 011 021 002 003 100 075
A51 A52 A53 Ab54

CS5 4 603 06l 019 016 0.42 0,56
AL21 Al22 Al23 Al24 AlL25

CS12 5 508 021 021 038 013 0.28 0,75

T8 5 0.67 0.70

Chii thich: A: sé leong alen. TB: Trung binh
3.2 Phén tich da dang di truyén dwa vao chi thi SSR va hinh thai

Két qua phan tich da dang di truyén dwa vao chi thi SSR c6 két qua twong tu
nhu khi phan tich dya vao 5 chi ti€u hinh thai. Pa hinh cua 2 loai chi thi déu cho thay
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19 gidng khoai mi c6 da dang di truyén cao. Giita cac giébng c6 khac biét di truyén tir
10-59% (DICE = 0,41-0,90) khi phan tich dya vao s6 liu SSR va 0-99,9% (DICE =
0,01-1,00) dua vao cac chi ti€éu hinh thai. Po thi UPGMA dua vao 2 loai chi thi déu
chia 19 mau khoai mi thanh 2 nhém chinh (Hinh 2A, 2B). Khac biét di truyén giita 2
nhom 13 59% tir s6 liéu SSR (DICE = 0,41) va 99,9% tir s6 liéu hinh thai (DICE =
0,01). Véi ca 2 loai chi thi, Nhom 1 bao gém 15 giéng c6 chiéu cao cay nhé hon 300
cm, ning suat ci twoi 10n hon 30 tin/ha va ham luong tinh bot trong ci tir 28-30%
(Bang 1). Trai lai, 5 giéng & Nhom 2 c¢6 chiéu cao cdy 16n hon 300 cm, ning suit c
twoi nhé hon 20 tdn/ha va ham luong tinh bdt trong cu tir 10-27%. Trén dd thi
UPGMA cua ca 2 loai chi thi, mdi nhém déu duge chia thanh 4-9 nhém nho, cho théy
da dang di truyén cao cia cac gidng khoai mi. Pa hinh chiéu dai cac chi thi SSR chia
Nhém 1 thanh 9 nhom nhé vé6i khac biét di truyén tir 10-44% (DICE = 0,56-0,90), mdi
nhém c6 tir 1-2 ca thé (Hinh 2A). Tuong tu, da hinh vé 5 chi tiéu hinh thai ciing chia
Nhom 1 cia cac gidng khoai mi thanh 9 nhom nhé véi khac biét di truyén tir 0-45%
(DICE = 0-0,55) (Hinh 2B). Xét vé uu thé cua 2 loai chi thi, cac chi thi SSR ¢ da hinh
cao hon so v&i cac chi tidu hinh thai. 20 alen 1a chi thi SSR ¢6 thé phan biét dugc tat
ca 19 gidng khoai mi v6i khac biét di truyén tir 10-59% (Hinh 2A). Trong khi d6 céc
chi tiéu hinh thai khong phan biét duoc cac cip gidong nhu KM94 va SM 937 26,
KM316 va KM140, KM60 va KM76 (DICE cuia cac cip gidng nay 1a 1,00) (Hinh 2B).
Nhu véy, ngoai uu thé dé nghién ciru da dang di truyén, da hinh céc chi thi SSR con ¢
thé phan bi¢t dugc cac nhom khoai mi c6 tinh trang chiéu cao cdy va nang suét cu doi
lap.

A}l | KMZST_S { KM29T_5 B:l
KA KIS0

. KM311_2 4 KT
KT3I EMTY
KMTE " KM311_2
kMg HAL
Ga5A0S e
KMea_1 sme37_26"
KR K48
KKMS0S KMGSE 7
KK145 pc|,1-;:.
CARTRE] [ARTRE]
KMSs_5 E" 4 (AT
KMt | K316
JEA] KR40
KNG KAESE-5
KNGS _T KNGS 1
KRED Da5a0E
SMOE3T_26] KIMS05

041

0.85 1.00

1.00 0.75

Hinh 2. B thi UPGMA vé khac biét di truyén gita 19 giéng khoai mi dya vao
cac chi thi SSR tai 4 loci CS1, CS2, CS5 va CS12 (A) va dya vao phan tich 5 chi ti€u
hinh thai (B). DICE: h¢ s0 tuong dong.

IV. THAO LUAN

4.1 Pa dang di truyén cao ciia 19 giéng khoai mi

’Két qua phan tich dya vao da hinh cua cac chi thi SSR va 5 chi tiéu hinh thai
cho thay cac dai dién cua 19 gidong khoai mi trong nghién ctru nay c6 da dang di truyén
cao. Pa hinh ctia 2 loai chi thi déu phan 19 mau khoai mi thanh 2 nhém 1én, mdi nhém
lai dugc phan thanh 4-9 nhém nho theo khac biét di truyén gitra cac nhém (Hinh 2A,
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ZB) Da dang cao cua cac gidng khoai mi lién quan chit ch& dén da dang di truyén cta
ngudn goc céc gidng thu thap (Raghu et al., 2007; Siqueira et al., 2009). Nhu vay, da
dang di truyen cao cua 19 giong khoai mi trong nghién ctru nay co thé lién quan dén
ngudn goc cua cac gidng da thu thap tur nhiéu ving khac nhau & Nam B9, tir d6 duoc
st dung de chon tao ra cac glong trong nghién ctru nay. Hon thé nira, trong nghién ctru
nay, mot so tinh trang vé chiéu cao cay va tinh chat cu ciia khoai mi va cac chi thi SSR
lién quan dén céc tinh trang nay c6 thé da phan anh da dang di truyén cao cta 19 giéng
khoai mi. Sy twong quan nay da duge Carvalho et al., (2001) chimg minh. Theo céc
tac gia nay, cc chi tiéu hinh thai lién quan dén chiéu cao cdy, chét lugng cu va cac chi
thi SSR lién quan dén cac tinh trang trén thuong co6 co da dang di truyén cao. Ngoai ra,
trong nghién ctru nay, da dang di truyén cao cua 19 glong khoai mi con dugc thé hién
qua mot 8o chi so di truyén khi phan tich dya vao s6 liéu SSR. Trong dé, trung binh
moi locus ¢o téi 5 alen, murc di hop tir trung binh cua cac ca thé t01 0,67 (Bang 2). Két
qua nay phu hop voi mot s6 cong bd vé chi sb di truyén ctuia mot s6 quan thé khoai mi
c6 da dang di truyén cao & An Po (Raghu et al., 2007), & Brazil (Siqueira et al., 2009)
va & Ghana (Asare et al., 2011). Theo cac tic gia nay, cac quan thé khoai mi co da
dang di truyén cao thudng c6 4-6 alen/locus va mirc d6 di hop tir (Ho) tir 0,60-0,70.

4.2 Cac chi thi SSR cé da hinh cao so véi cac chi tiéu hinh thai

Trén thuc té chi thi SSR cia cdy trong, bao gém ca khoai mi c6 da hinh cao
(Raghu et al., 2007; Asare et al., 2011). Theo cac tac gia nay, cac chi thi SSR ¢6 da
hinh cao thudng c6 murc thong tin da hinh (PIC) tir 0,53-0,75. Két qua cua cac tac gia
nay tuong ty nhu trong nghién ctru cia chung t6i. Tai 4 loci CS1, CS2, CS5 va CS12
ctia 19 giong khoai mi ¢6 t6i 20 alen v&i mirc thong tin da hinh cao (PIC = 0,70; Bang
2). Nho d6 ma céc chi thi SSR nay di xac dinh dugc da dang di truyén va tach biét vé
khoang cach di truyén cia tat ca cac mau nghién ctru (Hinh 2A). Trong khi d6 nhiéu
cap mau khong thé hién khac biét di truyén khi dya vao so liéu hinh thai (Hinh 2B).
Tinh da hinh cao cta céac chi thi SSR so v6i cdc chi tiéu hinh thai da dwoc nhiéu
nghién ctru chimg minh. Chang han da hinh cac chi thi SSR ¢6 thé xac dinh khac biét
di truyén cua tat ca 43 giong khoai mi & Ghana, nhung céc chi tiéu hinh thai khong
phan biét dugc 6 nhom gidng trong quan thé khoai mi nay (Asara et al., 2011). Du ¢6
nhitng nhuogc diém vé muac da hinh, nhiéu chi tiéu hinh thai van duoc st dung nhu
nhing chi thi di truyén dé nghién ctru quan hé di truyén ¢ muc loai va dudi loai cua
khoai mi (Siqueira et al., 2009). Trong d6 c6 nghién ctru da dang di truyén clia céc tinh
trang chon loc dé so sanh ket qua voi cac chi thi phan tir nhu SSR (Asare et aI 2011).
Vi muc dich trén, dén nay van c6 nhiéu nghién ciru két hop gitra phan tich s liéu SSR
véi cac chi tiéu hinh thai (Raghu et al., 2007; Asara et al., 2011). Nho mtc da hinh
cao ma cac chi thi SSR trong nghién ctru nay khong chi xac dinh duoc da dang di
truyen vé mot sd tinh trang chon loc lién quan dén chiéu cao cay, mau sdc cl, ning
SUat cil tuoi va ham luong tinh bot cu khoai mi ma con tach biét vé khoang cach di
truyén gilta cac gidng c6 ning suit cu tuoi va ham luong tinh bot cao véi cac giéng
kém uu thé vé 2 tinh trang nay (Hinh 2A). C6 dugc kha ning trén 13 vi cac chi thi SSR
trong nghién ctru nay duoc tim ra tir 4 loci trén hé gen cia khoai mi. Céc loci nay da
dugc chirng minh 1a c6 da dang alen cao (Raghu et al., 2007) va lién quan chat ché véi
v6i tinh trang ning suat cu twoi va ham luong tinh bot cia khoai mi (Chen et al.,
2012).



V. KET LUAN

Pa dang di truyén cao ctia 19 glong khoai mi dugc danh gia dya vao cac chi thi
SSR va 5 chi tiéu hinh thai lién quan dén chiéu cao cdy, mau sic cu, ning sut cu tuoi
va ham lugng tinh bot trong cu. Céc chi thi SSR ¢6 da hinh cao hon céc chi thi hinh
thai trong nghién ctru da dang di truyén clia cac tinh trang chon loc lién quan dén chléu
cao cay va nang suat ¢t & khoai mi. Két qua nghién ctru 1a co s& thong tin di truyén &
mirc phan tir dé chon loc va lai tao ra cac dong khoai mi c6 ning suét cu tuwoi va ham
luong tinh bot cao ¢ nudc ta.

LOI CAM ON

Nghién ctru nay dugc thyuc hién voi su hd tro kinh phi cta dé tai “Nghién ctru
ing dung cong ngh¢ chon tao gidng va _quy trinh canh tac cia Han Quéc vao phat
trién san xuat sin bén ving cho vung trdng san trong diém cac tinh phia Nam” thudc

Nhiém vu Hop tac quodc té vé KH&CN theo Nghi dinh thu Viét Nam - Han Quoc
2012-2014, B6 Khoa hoc va Cong nghé.
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Analysing genetic diversity of some cassava accesions (Manihot esculenta
Crantz) in Vietnam based on mophological and SSR markers

Nguyen Huu Hy, Dinh Vin Cuong, Pham Thi Nhan, Nguyen Thi Nhung,
Nguyen Trong Hien, Tran My Linh, Le Quynh Lien, Nguyen Tuong Van

SUMMARY

In this research, genetic diversisty of 19 cassava (Manihot esculenta Crantz)
accesions was investigated based on analyses of morphological descriptors and SSR markers,
which mainly related to traits of high fresh root yield and starch content in cassava root.
PCR-amplification between genomic DNA of 19 accesions and 4 SSR primer pairs resulted in
20 alleles in 4 different loci within genome of cassava. Polymorphic information content from
0.56-0.75 indicated high polymorphic level of the 4 loci. Analysing SSR and morphological
data revealed high genetic diversity of 19 accesions. Allele frequency ranged from 0.02-0.61
and observed heterozygosity varied from 0.28-1.00. SSR and morphological markers
clustered 19 accesions into 2 main groups, each of which was divided into 4-9 branches with
genetic distance in UPGMA dendrogram. SSR markers were able to determine of all 19
accesions with genetic distance while those of morphological descriptors could not,
indicating higher polymorphic level of SSR markers. SSR markers were also capable to
distinghush accesions with high fresh root yield and starch content in tubers from those low
in these characters. This finding could be scientific initiations necessary for selection and
breeding of cassava with high fresh root yield and starch content in Vietnam.

Keywords: Cassava, Manihot esculenta Crantz, genetic diversity, SSR markers,
morphological descriptors



