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Abstract

The growth and development ability of some new hybrid maize varieties was evaluated during Autumn Winter of
2018 and Spring of 2019 in Thanh Hoa province. The experiments were arranged in completely randomized block
design (CRBD) with 4 repetitions. The planting density was 57,000 plants/ha; the fertilizer application per ha was
2,500 kg of organic mineral fertilizer + 450 kg Urea + 700 kg Superphosphate + 200 kg Kaliclorua. The results showed
that the growth duration of hybrid maize varieties was 97 - 99 days in Autumn Winter of 2018 and 115 - 119 days
inSpring of 2019 in Yen Dinh district, Thanh Hoa province; these hybrid maize varieties belonged to medium growth
duration and was suitable to ecological condition and cultivation custom of the local people. The variety TM18-3 had
high harvesting yield of 75.41 quintals/ha in Autumn Winter of 2018. The variety TM18-3 had high harvesting yield
of 74.05 quintals/ha, and the variety VS201 had high harvesting yield of 74.53 quintals/ha in Spring of 2019; these
two varieties had high harvesting yield, stability, adaptability in Thanh Hoa province.
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DANH GIA DA DANG DI TRUYEN CUA 24 DONG NGO DON BQI KEP
TAO RA BANG PHUONG PHAP KIiCH TAO PON BOI
Nguyén Diic Thanh!, Bing Ngoc Ha',
Nguyén Vin Trudng', Nguyén Thé Hung?

TOM TAT

Trong nhiing ndm gan day, cong nghé kich tao don boi trong chon tao giéng ngd lai dang dugc nhiéu nudc trén
thé gidi nghién ctiu va ing dung rong rai. Véi su gidp dé cia CIMMYT, Vién Nghién ctiu Ng6 da ti€p nhén thanh
cong cong nghé tao dong don boi kép va tao ra nhiéu dong don boi kép. Panh gid da dang di truyén, phdn nhém
uu thé lai 24 dong don boi kép (DH) bang chi thi phan ti SSR & vu Xuan 2017. Qua danh gia cho cho thdy da s6 cac
dong c6 do thudn di truyén cao, ty 1é dong hop t 16n hon 90%. Véi hé s6 tuong dong di truyén 0,30 cdc dong ngod
chia lam 2 nhém 16n (21 dong va 3 dong), & hé s6 tuong dong di truyén 0,32 nhém 16n I dugc chia thanh 2 nhém
tht cép (15 dong va 6 dong).

T khoa: Cong nghé kich tao don boi, da dang di truyén, dong ngd don boi kép

I. PAT VAN DE

Chuong trinh chon tao giong ngo lai ing dung
cong nghé st dung cay kich tao don boi tai Viét Nam
trong nhiing ndm qua da dat dugc nhiéu thanh cong.
Thong qua 2 du an: “Dy dn san xudt giong ngo lai
giai doan 2011 - 2015”, “Du 4n nghién ctiu ting dung
cong nghé kich tao don boi trong chon tao giong
ngd lai” va chuong trinh hgp tac véi CIMMYT, Vién

thudn thong qua cac phuong phap lai dinh, lai luan
giao la vd ciing quan trong. Tuy nhién, viéc danh gia
cac dac tinh hinh thai ngoai rudng cac con lai tén rat
nhiéu thoi gian va cdng stic. Do d6, can ting dung chi
thi phén tit DNA gitp cho viéc lai tao giong c6 dinh
huéng va nhanh chéng hon. Chi thi phan ti DNA
c6 nhiéu vu diém nhu do ludng truc tiép vat liéu di
truyén, s6 lugng ddu trong quén thé 16n, khong chiu

Nghién ctiu Ngo6 da thuc hién thanh cong “Cong
nghé tao dong ngd don boi kép bang phuong phap

st dung cay kich tao don boi” tai Viét Nam.

D€ tao ra dugc mot t6 hgp lai c6 uu thé lai tét
viéc danh gia dugc kha nang két hgp cua cac dong

anh hudéng moi trudng, nhanh chéng va chinh xac
(Nguyén Thi Lang va ctv. , 2005). Chinh nh¢ nhiing
uu diém nay, cac chi thi phan ti nhu Restriction
Fragment Length Polymorphism (RFLP), Random
Amplified Polymorphism DNA (RAPD), Amplified

' Vién Nghién ctiu Ngo; * Hoc vién Nong nghiép Viét Nam

80



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - S6 4(113)/2020

Fragment Length polymorphism (AFLP), Simple
Sequence Repeat (SSR)... da dugc ting dung nhiéu
trong chon giong phan td. Trong do, chi thi SSR to
ra hiéu qua va da dugc st dung trong nhiéu cong

- 22 chi thi SSR trong nghién ctu (John L
Portwood et al., 2018) (Bang 2).

Bang 2. Danh sach méi sti dung

trinh nghién ctiu khoa hoc trén thé giéi va trong Vi tri Kich
nudc trong viéc xac dinh giong, kiéu di truyén, sy | STT Ténmdi  trén  Ki€ulip  thudc
phat sinh loai, da dang di truyén, tinh khoang cach NST (bp)
di truyén dé tién doén uu thé lai... 1 umcl399 307 (CTAG)5  111-127
. . R . . . 2 | phi374118 3,02 ACC 217 - 238
I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU .
3  phill2 7,01 AG 136 - 160
2.1. Vatliéu nghién ciiu 4 philo0175 806  AAGC 117 - 141
- Vét héu tI'Ol'lg thi nghlém danh glé. d(‘)ng gém 24 5 ph1452693 6,06 AGCC 125 - 145
dong ngo6 don boi kép va 2 dong déi chiing (Bang 1). 6 phi233376 803  CCG 142 - 154
Bang 1. Tén va nguon goc dong 7 | phi423796 6,01 | AGATG 121 - 141
Tén ey 8  phi78 6,05 AAAG 122 - 166
STT ' dong Nguon goc 9 phis4 10,04  GAA 150 - 156
1 D1 Giong ng6 lai don NK67 10 | umcllé6l 8,06 | GCTGGG | 134-158
2 D2 Giéngngo lai don NK4300, Syngenta 11 | phil27 2,08 | AGAC 112 - 126
3 D3 Giong ngo lai kép NK4300 x NK67 12 | umcl196 10,07 | CACACG 137-161
4 D4  Giéng ngé lai kép NK4300 x NK67 13 phio3 408  AGCT 274 - 294
5 D5  Giéng ngo lai don NK7328 14 umcll09 | 410 AG 104 - 116
6 D6 Giong ngo lai don NK7328 15  umcl304 8,02 (TCGA)4  129-137
7 D7  Gidng ngd lai don DK8868 16 |umcl279 | 900 |(CCT)6 | 92-101
8 D8  Gidng ngo lai don DK8868 17 |umcll36 | 310 |GCA 132159
. 1. 18 | phil01049 2,09 AGAT 230-274
9 D9 | Giong ngo lai don DK8868
, : 19 phi448880 945  AAG 172 - 188
10 D10  Gidng ngo6 lai don DK9901
» . 20 umcll53 5,09 (TCA)4 105-114
1| bl Gi’ng neo la? don DK9901 21 ncl33 205 GIGIC  110-115
12 D12  Gibng ngd lai don DK9901 27 ume2359 907  (AAG)4 118 - 150
13 D13 | Giong ngo lai don DK9901 23 umcl862 111 GA 121 - 150
14 D14 Giéng ngo lai don CP333 Nguon: B0 mon Cong nghé sinh hoc, Vién Nghién
15 D15  Giong ngo lai don CP333 ctiu Ngo.
16 D16 G1(:ng ngo lai don CP333 2.2. Phucng phap nghién citu
17 D17 Gidng ngd lai don CP333 Thi nghiém ting dung chi thi phan t& SSR phan
18 D18 | Giong ngo lai don 30Y87 tich da dang di truyén va phan nhém uu thé lai
19 D19  Gidng ngo lai don 30Y87 24 dong ngo6 don boi kép: Tach DNA t6ng s6 theo
20 D20  Gidng ngd lai don VN8960 phuong phap cta Saghvai—Maroof va cong tac vién
)1 D21 Gidng ngd lai don 30Y87 (1984). bién di san phadm PQR: theo quy trin’h cuia
AMBIONET (2004). Liét ké tat ca cac bang xuat hién
22 D22 Gi6ng ng6 lai don 30Y87 0 tat ca giéng. Trén mot giéng, bang c6 xudt hién cho
23 D23 Gi6ng ng6 lai don LCH9 diém 1, khong xuét hién cho diém 0 va nhiing dong
24 D24  Gidng ngd lai don LCHY khuyét s6 liéu hodc bang khong chac chan cho diém 9.
. 1 Thong qua cac di liéu ma hoa, tinh toan gia tri PIC
D6 do6i ching 1 .., A R . . i A
(BC1) Vién Nghién ctiu Ngo (Polyrporphlsm Imforma"uor} ('Zontent),'cac gid tri v
’ ty 1é di hop tu, ty 1¢ khuyét s6 liéu, Hé s6 tuong dong
IL6 d6iching2 .. | Nghién ctiu Ngo di truyén (GS) dugc tinh theo hé s6 Jacard (Lanza
(BC2) ' et al., 1997).
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2.3. Thoi gian va dia diém nghién ciu

Thi nghiém danh gia da dang di truyén 24 dong
ngd don bodi kép bang chi thi SSR dugc thuc hién vao
vu Xuan nam 2017 tai Vién Nghién ctiu Ngo.

I1I. KET QUA VA THAO LUAN
3.1. Két qua khao sat 23 moi SSR trén 24 dong ngo

Qua bang 3 cho thdy s6 allen xudt hién cta

cac moi dao dong tii 2 dén 5 allen, trong dé moi
phil01049 (Hinh 1) va m6i umc1399 la moéi c6 s6
allen xuat hién nhiéu nhat téi 5 allen, c6 5 moi ¢ s
allen it nhét la (2 allen) d6 1a mdi phil00175, phi78,
umc1196, phi448880, umc2359 cac moi con lai cé s6
allen dao dong tui 3 - 4 allen. T6ng s6 allen thé hién
trén 23 moi SSR nghién ctiu la 70 allen, trung binh
s§ allen xudt hién 1a 3,04 allen/moi.

Bang 3. S6 allen, hé s6 PIC va ty 1é khuyét s6 liéu ctia 23 moi SSR dung 6 bo 1

ST Teaméi o gteaty  me STTTRMS g0 ety piC
1 umcl399 5 3,33 0,76 13 phio3 3 0,00 0,53
2 phi374118 3 3,33 0,42 14 | umcl109 3 6,67 0,46
3 phill2 3 3,33 0,58 15 | umcl304 3 0,00 0,43
4 phil00175 2 0,00 0,38 16  umcl279 3 6,67 0,31
5 phi452693 3 3,33 0,36 17 umcll36 3 3,33 0,48
6 phi233376 4 0,00 0,47 18 | phil01049 5 0,00 0,68
7 phi423796 3 0,00 0,29 19 | phi448880 2 0,00 0,38
8 phi78 2 0,00 0,50 20 | umcll53 3 0,00 0,58
9 phi84 3 0,00 0,35 21 | ncl33 3 0,00 0,43
10 | umcllé6l 4 0,00 0,57 22 umc2359 2 0,00 0,50
11 | phil27 3 0,00 0,60 23 | umcl862 3 0,00 0,59
12 umcl196 2 0,00 0,28 Trung binh 3,04 1,30 0,47

philo1049
M 1 2 =2 a5 6 7 =2 9101112 12 1415 16 17 18 19 20 21 22 22 24
211 bp — e - — . i i
249 bp - o k. - - * —

Hinh 1. Két qua di san phdm PCR mo6i phil01049 ctia 24 dong ng6 trén gel polyacrylamide 4,5%

Quan sat hinh anh trén ban gel dién di san phdm
PCR moi phil01049 cho théay locus c6 5 allen véi
24 bang DNA. Tat ca cdc dong déu xuat hién 1 bang
duy nhét. V6i moi phil01049 thi cdc dong déu thé
hién dong hop tu khong xudt hién bang khuyét s6
liéu hay di hop tt.

- Ty 1é khuyét s6 liéu: Bang 4 cho thay ty 1¢ khuyét
s0 liéu cua cac mdi thap chi c6 2 moi umcl109 va
umcl279 c6 ty 1¢ khuyét 16n hon 5% (6,67%). Ty 1é
khuyét s6 liéu trung binh 1a 1,30% va tat ca khuyét s6
liéu cac moi déu 6 ty 1é nho hon 15% dam bao yéu
cau cho cac phén tich tiép theo.
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- Hé s6 PIC: Két qua & bang 4 cho thdy gia tri PIC
bién thién tii thdp nhat la 0,28 (mdi umc1196) dén
cao nhatla 0,76 (mo6i umc1399) va gid tri trung binh
la 0,47. Két qua nay thdp hon két qua nghién ctiu ciia
Bantte va Prasanna (2013) c6 hé s6 PIC trung binh
la 0,54; nghién ctiu ctia Pandey va Hossain (2015) hé
s6 PIC trung binh la 0,50 va hé s6 PIC trung binh
(0,48) trong két qua nghién ctiu ctia Krishna va cong
tac vién (2012). Nhu vay, v6i hé s6 PIC nhu trén
ciing chiing t6 b mai st dung trong thi nghiém dé
danh gid cdc dong chua da dang. Trong s6 cac moi
nghién ctiu do6 thi c6 2 méi cé gid tri PIC cao nhu
umc1399 (0,76) va phil01049 (0,68). Nhu vay c6 thé
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thdy c6 cac dong ngo6 cé su da dang rat cao, do la
nhiing dong c6 uu thé trong cong tac lai tao giong.
Bén canh dé, cac moi c6 gia tri PIC thdp nhu moi
umcl196 va phi423796 (0,28 va 0,29) thé hién su
phan biét gitia cac dong.

151 b ——
1AOBE
118 b

A0 b

282 o

Két qua dién di mot sé mdi dién hinh dugc trinh
bay trong cac hinh 2 va hinh 3 ng6 thuan cua méi
thap, khong nén st dung cho nhiing nghién ctiu
tiép theo.

Hinh 2. Két qua di san phdm PCR mo6i nc133 cta 24 dong ngo trén gel polyacrylamide 4,5%

UmclE862
nA 1 2 3 45
151 bp - . -
140bp i -
118 bp -
100 bp -

6 7 8 9101112 121415 16 17 18 19 20 21 22 23 24

Hinh 3. Két qua di san phdm PCR mo6i umc1862 ctia 24 dong ng6 trén gel polyacrylamide 4,5%

Quan sat hinh anh trén ban gel dién di san phdm
PCR mdi nc133 (Hinh 3) cho thdy locus c¢6 2 allen
v6i 25 bang DNA. Mau D17 ¢6 2 bing xuat hién thé
hién trang thai di hgp tu.

Quan sat hinh anh trén ban gel dién di san phdm
PCR méi umc1862 cho thay locus c6 3 allen véi

24 bang DNA. Tit ca cac dong déu xuat hién 1 bang
duy nhét. V6i méi phil01049 thi cdc dong déu thé
hién dong hop tu khong xudt hién bang khuyét s6
liéu hay di hop tt.

3.2. B¢ thuan di truyén cua 24 dong ngd nghién ciiu

Bang 4. Ty 1¢ khuyét s6 liéu (%M) va ty 1é di hop ti (%H) 24 dong ngd cua b I

o Some DRSO i e (SR e

STT \ khuyét 7 .. 4. hoptit | STT \ khuyét .’ .. 1 | hoptu
dong ssliea S0 liéu | hién d} (%) dong ssliea | %9 liéu hién d} (%)

: (%) hgp tu ; (%) hgp tu
1 D1 0 0,00 0 0,00 14 D14 0 0,00 0 0,00
2 D2 0 0,00 0 0,00 15 D15 1 4,35 0 0,00
3 D3 0 0,00 0 0,00 16 D16 1 4,35 2 9,09
4 D4 0 0,00 0 0,00 17 D17 0 0,00 0 0,00
5 D5 1 4,35 0 0,00 18 D18 0 0,00 0 0,00
6 D6 0 0,00 0 0,00 19 D19 0 0,00 0 0,00
7 D7 0 0,00 0 0,00 20 D20 2 8,70 0 0,00
8 D8 0 0,00 0 0,00 21 D21 2 8,70 0 0,00
9 D9 0 0,00 0 0,00 22 D22 0 0,00 0 0,00
10 D10 0 0,00 0 0,00 23 D23 1 4,35 0 0,00
11 D11 0 0,00 0 0,00 24 D24 0 0,00 0 0.00
12 D12 1 4,35 0 0,00 Trung binh 0,38 1,63 0,83 0,38
13 D13 0 0,00 0 0,00
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Két qua bang 4 cho thay cac dong déu c6 ty 1é di
hop tu thay déi tit 0 dén 9,09%. Gia tri trung binh
cua ti1é di hop tti 1a 0,38% thé hién cdc dong ngo co
do thudn rét cao trén cac locus khao sat. Ty 1¢ khuyét
s0 liéu & cac dong ngo kha thap, 5 dong 1a D5, D12,
D15, D16, D1 ¢6 mot méi khong duge khuéch dai
tuong tng véi ti 1é khuyét so liéu 1a 4,35%, hai dong
D20 va D21 ¢6 02 moi khong duge khuéch dai véi
ti 1¢ khuyét so liéu cua dong cao nhit 1a 8,70%. Ty
1é khuyét s6 liéu trung binh ctia 24 dong la 1,63% va
& muc rat thdp va thip hon 15%, vi vay sé liéu cau
24 dong ngd dam bao do tin cdy khi su dung dé
phan tich.

3.3. Phan nhom da dang di truyén 24 dong ngo
béang 23 moi SSR

Két qua bang 5 cho thdy hé s6 tuong dong di
truyén cta cac dong bién thién trong khoang tu
0,08 - 0,76. Nhin chung, khoang cach di truyén ctia
cac dong tuong déi 16n cho thdy cac dong tuong
doi khac biét nhau vé vat chat di truyén. Py la mot
trong nhiing thuén lgi 16n d6i véi chon tao gidng

ngo lai, 1a co s& d€ c6 dugc nhung t6 hop lai c6 kha
nang két hgp cao hay ndi cach khac la ¢ biéu hién
uu thé lai cao.

Két qua phan nhom di truyén theo phuong phap
UPGMA (Hinh 4) cho thdy ¢ hé s6 tuong dong
di truyén 0,30 cac dong ngd chia lam 2 nhom 1én:
Nhém 16n I bao gom 21 dong, bao gom: D1, D2,
D12, D14, D15, D3, D4, D16, D17, D5, D6, D11,
D21, D22, D13, D8, D18, D20, D19, D23, D24;
Nhém 16n 1T bao gom 3 dong: D7, D9, D10.

Nhom 16n I & hé s6 tuong dong di truyén 0,32
dugc chia thanh cdc nhém nho: Nhém thi cap 1.1
bao gobm 15 dong: D1, D2, D12, D14, D15, D3, D4,
D16, D17, D5, D6, D11, D21, D22, D13; Nhéom
thu cip 1.2 bao gom 6 dong: D8, D18, D20, D19,
D23, D24.

O thi nghiém nay, da s6 cdc dong tham gia danh
gia co khoang cach di truyén tuong doi xa (ngoai tru
cdp dong D2-D12 va cdp D23-D24) do do6 kha nang
tao dugc con lai c6 uu thé lai cao la rat 16n (Bang 5).

D1 -
|D2

(D12
D14

L D15

D3

053
Coefficient

Hinh 4. So d6 phan nhém da dang di truyén ctia 24 dong ng6 ctia bo I
dua trén 23 mo6i SSR theo phuong phap phan nhém UPGMA
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IV. KET LUAN VA PE NGHI

4.1. Két luan

Qua nghién ctiu cho thay 24 dong ng6 don boi
kép trong nghién ctiu déu c6 do thuan di truyén kha
cao (c6 ty 1é di hgp ttt nho hon 10%). Hé thong moi
SSR sti dung trong thi nghiém tuong do6i da hinh véi
gid tri PIC trung binh dat 0,47.

Phan nhém uu thé lai theo phuong phap UPGMA
6 bo I cho thay: ¢ hé s6 tuong dong di truyén 0,30 cac
dong ngod chia lam 2 nhém 16n (21 dong va 3 dong).
O hé s6 tuong dong di truyén 0,32 nhém 16n I dugc
chia thanh 2 nhém thi cap (15 dong va 6 dong).

4.2. Dé nghi

Trong thoi gian t6i tiép tuc danh gid, ddc diém
ndng sinh hoc, kha nang két hop ctia tap doan dong
ngd don boi kép phuc vu cho chuong trinh chon tao
giong ngo lai cua Vién.
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Genetic diversity evaluation of 24 double haploid maize lines created
by haploid inducer technology

Abstract

Nguyen Duc Thanh, Dang Ngoc Ha,
Nguyen Van Truong, Nguyen The Hung

In recent years, application of haploids and double haploid lines has achieved many successes in maize breeding
of Viet Nam. With the helping of CIMMYT, the National Maize Research Institute of Vietnam (MRI) has applied
successfully the haploid inducer technology. Twenty four DH lines were evaluated for genetic diversity by 23 SSR
markers in the spring season 2017. The evaluation result showed that the genetic purification was high and the
homozygous ratio reached more than 90 percent. 24 DH maize lines in this study were divided into two major
groups (twenty one and three lines) at 0.30 genetic similarity coefficient. The major group one was divided into two
secondary groups (fifteen and six lines) at 0.32 genetic similarity coefficient.

Keywords: Double haploid lines, double haploid technology, genetic diversity
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