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TOM TAT

Nghién ctru nay tién hanh nham tim hiéu thong tin da dang di truyén ctia 15 ngudn gen ngd thuc
phdm (5 mau ngd ngot, 10 mau ngo nép) dua trén cac dac diém nong hoc va chi thi phan tit SSR.
Thi nghiém déng ruong duoc bo tri theo khdi ngau nhién hoan chinh véi 3 1an nhac lai trong vu
xuan 2021 tai Hoc vien Nong nghiép Viéet Nam. Phan tich thanh phéan chinh cho thiy téng hai
thanh phan chinh dau tién dong gop 60,0% tong bién d6i kiéu hinh biéu thi mic do quan sat su
thay d6i vé kiéu hinh cao gitta cac ngudén gen ngo nghién cttu. Phan tich cum dua trén thanh
phan chinh cho thay cac vat liéu ngé duoc phan thanh nam nhém nhé, khac biét chinh & thoi gian
sinh trudng, chiéu cao cay, nang suit ca thé va dic biét 1a téng luong chit ran hoan tan. Chi s6 da
hinh di truyén (PIC) dao dong tit 0,04 - 0,30 voi 6/17 chi thi SSR ¢6 hé s6 thong tin da hinh cao
gom phi308707, phi328175, phil08411, phi299852, phi223376 va phi032. Dua trén khoang cach
Euclidean, nguon gen ngd duoc phan thanh 4 nhém nhé & hé sé twong dong 40,5. Dua trén chi thi
SSR & hé so tuong dong 0,23 da chia ngudn gen ngo thanh 10 nhém nhd. Két hop ca 3 phuong
phap phan tich da dang di truyén cho thdy co su tuong doéng cao vé su da dang dua trén kiéu hinh
va kiéu gen. Thong tin da dang di truyén va vat liéu ng6 tir nghién cttu nay 13 co s& quan trong

phuc vu chién lugc cai tién va phat trién cac giong ngo6 thuc pham chat luong cao tai Viet Nam.
Tirkhoa: Ngo ngot, ngo nép, da dang di truyén, kiéu hinh, chr thi SSR.

1. BAT VAN BE®

Cai tién chat luong, phat trién cac giong ngod
thuc phdm méi tir phép lai gitta ngd ngot va ngod
nép da duoc nhiéu nha khoa hoc trén thé giodi
nghién ctu dé xuat [1, 2]. Ngo ngot (Zea mays L.
var. rugosa Bonaf.) c6 ham luong duong cao trong
hat do gen lan phd bién nhu shrunken2 (shJ9),
sugaryl (sul), ttc ché qua trinh chuyén hoa duong
sang tinh bot [3], trong khi ngd nép (Zea mays L.
var. ceratina Kulesh) c6 két cau dinh khi niu chin
v6i ham luong amylopectin cao do gen lan waxy
(wx) biéu hién trong noi nhii [4]. Ngd ngot co
ngudn goc on déi voi phé di truyén hep [5], ngd
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nép c6 nguodn goc nhiét doi voi su da dang cao [6,
4]. Két hop gen lan sh2 va wx tao dong thuan
mang gen lan kép shZsh2wxwx 1a co s& dé lai tao
giéng ngod nép ngot va cai tién chat luong ngd nép
[2]. Ngo ngot, ngo nép la cac dang ngd thuc pham
phd bién trén toan thé gidi va 1a cay trong chinh tai
Viét Nam, duoc tip trung nghién cttu manh béi
nhiéu nhom nghién ctru nham lam chd céng nghé
chon tao giéng va tu cha san xuat hat giong ngd
thuc phdm cho Viét Nam [7, 8, 9, 10]. Su da dang,
phong phu ctia nguon dong ngd nép, ngd ngot co
anh huéng 1on téi su thanh cong ctia cac nghién
ctru cai tién chat luong va phat trién gidng ngo
thuc phdm moi. Tim hiéu thong tin da dang di
truyén 1a mot buoc khéi dau quan trong trong tat
cé cac chuong trinh chon giong.

Danh gia kiéu hinh van rat hiéu qua trong
cong tac cong tac nghién ctru chon tao giong ngo.
Tuy nhién, kiéu hinh chiu anh hudng 16n ctia diéu
kién moi truong cliing véi nhitng sai s6t chti quan

18 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 2/2023



KHOA HOC CONG NGHE

trong qua trinh thu thap va luu trit di lieu c6 thé
anh hudng téi viec phan nhom va chon loc nguén
gen. Chi thi phan t& SSR voi nhiéu wu diém (dong
troi, 6n dinh, hiéu qua cao, chi phi thip) da duoc
nhiéu nghién cttu st dung dé danh gia da dang di
truyén va ung dung trong chon tao giéng ngo qudc
té [11, 12, 13] va trong nudc [14, 7, 8]. Khoang
cach di truyén dua trén chi thi SSR giita ngd nép
va ngd ngot con duoc Dermail va cs (2020) [15]
dung dé du doan wu thé lai. Mac du chi thi phan ti
c6 thé dong mot vai tro quan trong trong viéc xac

Thu thap cac nguédn vat lieu ngd ngot, ngd nép
trong nudc két hop nhap noi, nghién ctu nay tién
hanh da dang di truyén ngudn gen ngd thuc phdm
(ng6 ngot, ngot nép) dua trén kiéu hinh va chi thi
phan tir SSR tai Hoc vién Néng nghiép Viét Nam.
Két qua nghién ciru cung cip thong tin hiru ich
trong viéc xay dung chién luoc phat trién dong, cai
tién quan thé, du doan uwu thé lai, mé rong nén di
truyén phuc vu chuong trinh chon giéng ngé thuc
pham chat luong cao tai Viet Nam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

dinh giong, nhung céac chi thi phan t hién tai van
khong thé thay thé hoan toan cac chi thi hinh thai,
va di lieu kiéu hinh trong cac nghién ctu di
truyén va xac dinh gen chic nang [16, 17]. Cac chi
thi hinh thai hién nay van duoc st dung rong rai
dé danh gia tinh khac biét cta cac giong khao
nghiém khi thuc hién khao nghiém DUS trén toan

2.1. Vat liéu nghién ciru

Vat lieu nghién ctru bao gém 10 nguén gen
ng6 nép va 5 ngudn gen ngod ngot (Bang 1, hinh 1).
Cac vat liéu st dung trong nghién cttu nay da duogc
tuyén chon so bo dua trén thong tin kiéu hinh,
kiéu gen va kha nang thich tmg tir quan thé ngo
thuc phdm tai Viéen Nghién ctru va Phat trién cay

thé gioi. . ‘ . .
trong, Hoc vién Nong nghiép Viét Nam.
Bang 1. Muoi lim nguén gen ngéd thuc phdm nghién ctu
Ky Kiéu Ma so . Dang hat N
higu Ten gen harIllggé;en Nhém Mé.lug;éc. hgt Nguén goc
H1 Nép tim Avunpa WXWX 23703 OPV nép, tim Viét Nam
H2 Nép tim Hong Dak Lik | wxwx 23704 OPV nép, tim Viét Nam
H3 Nép tim Krong Nang WXWX 23706 OPV nép, tim Viét Nam
H4 Nép tim Xinh Phinh 1 WXWX 23707 OPV nép, tim Viét Nam
H5 Nép nau Piéng T4 WXWX 23709 OPV nép, tim Viét Nam
H6 Nép tim Dong Xuan WXWX 23710 OPV nép, tim Viét Nam
H7 Nép nau Liing Ho 1 WXWX 23712 OPV nép, tim Viét Nam
H8 Nép tim Mai Chau WXWX 24132 OPV nép, tim Viet Nam
H9 Nép tim Ban Bang WXWX 24170 OPV nép, tim Viét Nam
H10 Nép tim It Ta Bot WXWX 24232 OPV nép, tim Viét Nam
H11 TSB3 shZsh2 23931 0)4Y% duong, vang Viét Nam
H12 Super sweet Thailand | shZ2sh2 | 23934 Giong lai | duong, vang Thai Lan
H13 SW1011 sh2sh2 - Giong lai | duong, vang Thai Lan
H14 ADIT2 sh2sh2 - Giong lai | duong,vang | Trung Quéc
H15 ADI-01836 sh2sh2 - Giong lai | duong, vang | Trung Quoc

Ghi chu: HI-H12 ¢6 ma sé ngan hang gen hru tai Trung tAm Tai nguyén Thuc vat. OPV: giong thu
phan tirdo
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Hinh 1. Dang hat cia cic ngudn gen ngd thuec phdm nghién ctu

2.2. Phuong phép nghién ciru

Thi nghiém dong ruong duoc bé tri theo kiéu
khoi ngau nhién day da voéi 3 1an nhéc lai, dién tich
0 thi nghiém 14 m? trong bau theo mat do hang
cach hang 60 cm, cay cach cay 25 cm. Bon phan,
cham séc, phong trir sau, bénh hai theo QCVN 01-
56: 2011/BNNPTNT. Theo doi cac chi tiéu nong
hoc gom: thoi gian tung phan (TP, ngay), thoi gian
phun rau (PR, ngay), thoi gian thu bip twoi (TBT,
ngay), thoi gian sinh truong (TGST, ngay), chiéu
cao cay (CCC, cm), chiéu cao dong bip (CDB,
cm), chiéu dai co (CDC, cm), s6 nhanh co cép 1
(SNCC1, nhanh/c0), goc 1a (GOCLA, °), chiéu dai
bap (ChDB, cm), duong kinh bap (DKB, cm), s6
hang hat/bdp (HHB), s6 hat/hang (HH), khoi
lwong 100 hat (P100, gram) va nang sudt ca thé
(NSCT, g/cay). Tong luong chat ran hoan tan TSS
(BRIX, °Brix) do biang khuc xa ké do do ngot dién
tt ATAGO PAL-1 (Model 3810, Atago co., Ltd,
Nhat Ban). Do day vo hat trung binh (VOHAT,
nm) duoc do bang vi trac ké tai mat trude hat (mat
c6 phoi), mat sau hat (mat khong cé phoi) va dinh
hat theo phuong phdp cai tién bsi So [18]. Ham
luong anthocyanin téng s6 (mg/100 g chat kho)
duoc phan tich bang phuong phap pH vi sai theo
Giusti & Wrolstad [19].

Phan tich da dang va phan nhém di truyén st
dung chi thi SSR véi 17 cap méi trai déu trén 12

nhiém sic thé (Bang 2). Mau 14 non ctia cac ngudn
gen ngd duoc thu thap & giai doan 3-5 14 that, tach
chiét ADN theo phuong phap cta Doyle [20]. San
ph4m PCR va thang chuén sau khi bién tinh va s6c
nhiét trong da lanh duoc dua vao chay dién di trén
gel polyacrylamide 4,5% va sau d6 nhuém bac dé
biéu hién san pham dién di.

2.3. Phuong phap xtt Iy s6 liéu

S6 lieu kiéu hinh duoc téng hop, tinh gia tri
trung binh bang phan mém Microsoft Excel. Phan
tich bang phuwong phap phan tich phuong sai
(ANOVA) trén phan mém Statistix 10. Phan tich
thanh phan chinh bing goi “factoextra’ trén phan
mém R 4.12. Gia tri PIC (Polymorphism
Imformation Content) duoc tinh theo cong thic:
PIC=1-X {2 Trong d6 f 1a tan s6 cta allele thut I;
PIC 1a don vi do luong da dang allen trén mot
locus hay tan s6 lién hé cta cac alen trong quan
thé nghién ciru. Phan nhom da dang di truyén
bang 3 phuong phap gém: () phan tich cum dua
tréen thanh phan chinh (HCPC) bing goi
" FactoMineR", " factoextra" trén phan mém R 4.1.2;
(zp phan cum dua trén khoang cach Euclidean
bang phuong phap UPGMA,; va (i) phan nhom da
dang di truyén dua trén chi thi SSR duoc xay dung
thong qua hé s tuong dong Dice biang phuong
phap UPGMA trén phan mém NTSYS-pc 2.10.

Bang 2. Danh sach 17 chi thi SSR diing trong nghién ctru

| Vit . . .| Nhietdo
TT | Teén moi trén NST Trinh tu Kiéu lap gn méi
, F-GCAACAAGATCCAGCCGAT .
1| phi305707 | 1,10 R-GTCGCCCTCATATGACCTTC AGC SRS
2 | phioss 2,04 F-CAAACATCAGCCAGAGACAAGGAC AGCT | 52°C
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TT | Tén moi tr(Yni lt\IrlST Trinh tu Kiéu lap z;;e:ni?
RATTCATCGACGCGTCACAGTCTACT
3 | phil01049 | 2,09 15 gg&%ﬁﬁﬁiﬁﬁ%}c AGAT | 50°C
| e | e Ao | ae |
o | s | s | FOCTTCATCGGTION | amc | e
o [pmoems| U | mececatonts [ ace | ac
| | o | FECCTOCATGATARTIICIGECTT | e |
| | s | ETGCTOCICOTIGCCAMICIACSY  [aar | s
o | e en | AcCT |
10 | phil09188 | 5,00 Rgé?gggﬁfééfgf&%}(}cc N AAAG | 50°C
11 | phid23796 | 6,01 g:gggﬁ%gﬁ%ﬁgﬁggﬁ AGATG | 46°C
1o | phizoassz| 605 FGATGTGGGTGCTACGAGCC ace | s
13 | phi328175 | 7,04 gggg?ﬁggggggg%i AGG | 42°C
14 | phi223376| 8,03 Rigﬁg%?ﬁgﬁgﬁﬁg&g A CCG | 51°C
| e | s | ECCKCMGTGCIOG. | aws | e
16 | phitosizr| 008 FCGICCCTTGGATITCGAC [ e [ gy
17 | phi96342 | 10,02 F;;E%gf&%‘;ifgggﬁgf&?fg ATCC | 50°C

3. KET QUA VA THAO LUAN

3.1. Pac diém noéng hoc clia cac ngudn gen ngd
trong vy xuan nim 2021 tai Ha Noi

Két qua nghién cttu cho thdy cac ngudn gen
ng6 c6 TGST tir 93 dén 110 ngay trong vu xuan,
phan 16n thuoc nhém chin sém, trir cadc ngudn gen
nép H3, H9, H10, H8, H2 thuoc nhéom chin trung
binh (Bang 3). Nhom ngo ngot ¢6 TGST ngan hon
khoang 8 ngay so voi nhom ngo nép. Dac diém
hinh théi ctia cAc nguon gen ng6 cé anh huéng 16n
dén nang suit cing nhu kha nang chong chiu voi
diéu kién moi truong, giap du doan tuong doi

chinh x4c dac diém hinh thai ctia con lai va danh
gia do thuan di truyén. Két qua cho thay cé su
khac biét 16n vé chiéu cao cay cudi cung ctia cac
nguodn gen ngod, dao dong tir 167,9 cm (ngudn gen
H6) dén 235,6 cm (ngudn gen H9) (Bang 3). Cac
ngudn gen ngd nghién ciru c6 chiéu cao dong bip
dao dong tir 61,7 - 99,1 cm. Nhom ngudn gen ngd
nép va ngd ngot co chiéu cao dong bap trung binh
tuong duong nhau véi 79,4 cm va 78,5 cm, tuong
ung. Ti lé chiéu cao dong bap/chiéu cao cay dao
dong tir 34,4% (nguon gen H4) dén 47,6% (nguon
gen H6). Khong c6 su sai khac 16n vé ti 1é chiéu
cao dong bap/chiéu cao cay trung binh giita cac

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 2/2023 21



KHOA HOC CONG NGHE

nguon gen ngd nép va nguodn gen ngod ngot. Ti lé
chiéu cao dong bap trén cao cay dat gia tri khoang
40 - 50% duoc cho la phu hop, giup cho ciay ngo cé
kha nang nhan phan t6i vu, kha niang chong dé tot

nhat va thu hoach co giéi thuan loi. Nhu vay c6 6
nguédn gen ng6 (H1, H5, H6, H9, H12, H15) co tile
chiéu cao dong bap/chiéu cao cay nim trong
khoang nay.

Bang 3. Bic diém nong hoc ctia cac ngudn gen ngd thuc phdm trong vu xudn niam 2021 tai Ha Noi
Thot |y sy | Chicu | ss | Chié | Puong | PO che
gian cao CbB/ | Chiéu , Goc N , kin

. i cao ; .. . | nhanh . udai | kinh .
Nguon gen sinh A dong CCC | daico < 1a . . bap
\ cay . cO cap bap bap 2
truong bap %) (cm) (0) (diém
. (cm) 1 (cm) | (cm)
(ngay) (cm) 1-5)
H1 100 223,8 95,1 42,5 26,2 7,0 62,0 | 15,2 3,8 1
H2 110 192,1 73,3 38,2 26,9 8,3 58,0 | 9,0 3,2 1
H3 105 219,6 76,9 35,0 27,6 9,7 48,5 | 13,8 3,7 1
H4 103 185,2 63,7 34,4 28,4 7,0 56,0 | 10,7 3,7 1
H5 101 1944 83,3 42,8 26,5 6,3 59,8 | 14,1 4,1 1
H6 103 167,9 80,0 47,6 25,9 17,8 60,2 | 11,8 3,4 1
H7 101 189,2 68,3 36,1 27,0 7,5 46,8 | 11,7 3,7 1
HS8 106 207,4 81,6 39,3 33,0 5,7 546 | 16,5 4,0 1
H9 106 235,6 99,1 42,1 34,7 11,7 58,5| 8,1 3,3 1
H10 106 189,0 72,7 38,5 30,8 7,5 46,5 | 13,2 4,1 1
Trang binlt |~ /o | 2p0a | 794 | 397 | 287 | 89 |551| 124| 37 | 10
1go nép
H11 93 169,0 61,7 36,5 30,1 7,8 73,5 | 15,5 3,8 1
H12 97 191,7 82,0 42,8 39,5 12,5 53,2 | 21,6 4,3 1
H13 95 186,2 70,0 37,6 36,6 9,9 58,5 | 18,5 4,8 1
H14 100 228,6 86,0 37,6 45,2 10,2 62,7 | 22,0 4,6 1
H15 95 200,5 92,7 46,2 40,8 14,1 57,2 19,5 4,5 1
Trungbinh | = g 1952 | 785 | 401 | 584 | 109 |610| 194 | 44 | 10
ngo ngot
LSD, s 21 89 7.5 - 34 28 | 45| 11 ] 04 -
CV% 6,5 124 11,0 - 89 159 52 4,4 32 -

Chiéu dai co ctia cac nguon gen ngd dao dong
tr 25,9 cm (H6) dén 45,2 cm (H14). S6 nhanh co
cap 1 co su dao dong 16m tu 5,7 - 17,8 nhanh. Cac
ngudn gen ngd ngot nhin chung cé co to va nhiéu
nhanh co cdp 1 hon cac ngudn gen ngod nép. Goc la
clia cac ngudn gen ngd thi nghiém nam trong
khoang tir 46,5° - 73,5°. Trung binh c4c ngudn gen
ng6 nép (55,1°) c6 goc 1a hep hon cac ngudn gen
ng6 ngot (61,0°). Chiéu dai bap, dwong kinh bap 1a
cac tinh trang lién quan dén ning suat ngod, no phu
thuoc vao yéu t6 di truyén cta timg kiéu gen va
cting chiu tac dong tir moi truong. Chiéu dai bap
clia cac ngudn gen ngod dao dong tir 8,1 cm (H9)
dén 22,0 cm (H14). Duong kinh bap ctia cic nguén

22

gen ngo6 nam trong khoang tir 3,2 - 4,8 cm. Trong
d6, ngudn gen ngd ngot co duong kinh bap trung
binh cao hon nguén gen ngo6 nép. Cac ngudn gen
ng6 thi nghiém déu c6 do che kin bap & diém 1 rat
kin, 14 bi kin dau bap va vuot khdi bap. Nhu vay,
nguoén gen ngd nép cé dic diém nong hoc khac
biét kha lon so véi ngudn gen ngod ngot, thé hién &
4 tinh trang chinh bao gém TGST, CDC, ChDB va
DKB.

3.2. Ning sudt va chat lrong ctia cac nguén gen
ngd trong vu xuin nam 2021 tai Ha Noi

Két qua cho thay s6 hang hat/bap dao dong tir
12,0 - 16,0 hang hat bap. Cac ngudn gen cé s
hang hat cao nhat gém H7 va H15 (16,0 hang
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hat/bip) (Bang 4). Trung binh s6 hang hat/bip
ctia cac nguon gen ngd nép (13,2 hang hat/bap)
thap hon cic ngudn gen ngd ngot (14,0 hang
hat/bdp). So hat/hang cé khoang dao dong 16m, tir
10,0 - 41,0 hat/hang. S6 hat/hang trung binh ctia
cac ngudn gen ngd ngot (34,2 hat/hang) nhiéu
hon khoang 14 hat/hang so véi cac ngudn gen ngod
nép (20,1 hat/hang). Khdéi luong 100 hat ctia cac
nguédn gen dao dong tir 11,8 - 22,8 g. Trong d6, cac
ngudn gen ngd nép (18,6 g) trung binh cé khoi
luong 100 hat cao hon cic ngudn gen ngd ngot
(12,7 g). Cac ngudn gen ngd trong thi nghiém cé
NSCT nim trong khoang 15,5 - 50,4 g/cay (Bang
4). Nguén gen ngd nép (36,0 g/cay) c6 NSCT
trung binh khong c6 sy khac biét 16n véi cic
ngudén gen ngd ngot (37,0 g/cay). TSS cta cac
nguédn gen ngd thi nghiém dao dong tir 9,3 — 15,3.
Trong d6, cac ngudn gen ngd nép (11,1 °Brix) co
TSS trung binh thap hon cac ngudn gen ngo6 ngot
(14,1 °Brix). Tinh trang do day vo hat 1a chi tiéu
quan trong, anh huong t6i phdm chat 4n twoi trong
chuong trinh chon tao giong ngo thuc phidm chat

luong cao, giau dinh dudng [10]. D6 day vo hat
trung binh ctia cac nguén gen ng6 thi nghiém dao
dong tir 55,1 - 108,7 ym. Trong d6 cac ngudn gen
ng6 nép 82,0 ym coé do day vo hat trung binh day
hon cac ngudén gen ngd ngot (61,2 pym). Choe
(2010)[21] nghién ctu da dé xuat do day vo hat
ng6 nép thich hop cho tiéu dung an tuoi ti 35 - 60
um. Nhu vay, cac ngudn gen H12, H13 va H15 phu
hop d@é str dung trong cac chuong trinh phat trién
ng6 thuc phdm an twoi. Ham luong anthocyanin
tap trung & cic nguén gen ngd nép dao dong tir
27,5 -199,8 mg/100 g. Trong d6 H4 c6 ham luong
anthocyanin téng sé cao nhat (199,8 mg/100 g),
thap nhat la ngudén gen H7 (27,5 mg/100 g). Nang
suat la tinh trang quan trong khi danh gia cac
ngudn ngudn gen mai va dac biét quan trong trong
viéc cai tién cay trong va thuan héa tao giong cay
trong moi. Tuy nhién do6i véi ng6 ngot, dang hat
nhin nheo thi ning suat c4 thé thuong ti 1é nghich
voi chét luong. Do vay, khi chon loc ngudén gen
ngo ngot & nhing doi dau can danh ddi gitta nang
suat hat véi chat luong dé dam bao muc tieu.

Bang 4. Niing suit, chit lwong clia cac ngudn gen ngd trong vu xuan nam 2021 tai Ha Noi

sohang | s |00 | 1ss | s | anthocran
Nguongen | hat/ - hat/ -} o5 hgat thé | (Brix) | binh ¢ tdngysé
bap | hang |y | (g/cay) m) | (mg/100 )
H1 12,0 240 | 207 44,7 11,9 87,4 122,6
H2 14,0 130 | 172 15,5 10,7 747 113,2
H3 14,0 234 | 169 415 10,4 75,9 130,2
H4 12,0 191 | 139 23,9 9,8 771 199,8
H5 14,0 23 | 228 50,4 12,7 68,4 54,2
H6 12,0 210 | 189 35,7 10,6 80,6 150,0
H7 16,0 o1,1 | 18,0 45,6 12,2 74,0 27,5
HS 14,0 250 | 192 48,9 11,2 76,3 36,4
H9 12,0 10,0 | 198 17,8 9,3 108,7 144,2
H10 12,0 21,9 | 184 36,3 12,0 97,0 156,8
T’;] ‘;foignbcf;h 132 | 201 | 186 36,0 11,1 820 1135
H11 12,0 230 | 135 27,9 13,2 75,5 0,0
H12 14,0 340 | 126 35,7 14,1 57,7 0,0
H13 14,0 370 | 118 37,8 14,4 55,1 0,0
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H14 140 | 41,0 | 131 42,9 15,0 62,0 0,0
H15 160 | 360 | 127 40,9 14,0 55,6 0,0
T;:,Zi Z)”th 140 | 342 | 127 370 141 61,2 0,0
LSD0 18 34 12 36 11 52 181
V% 45 52 31 6.9 35 64 48

3.3. Phan tich thanh phén chinh

Dim2 (14.7%)

25

0.0
Dim1 (49.3%)

Hinh 2. Biéu d6 biplot phan tich thanh phan chinh
cac tinh trang nghién ctu

Ghi chu: Dim - 1: Thanh phan chinh 1, Dim -
2: thanh phén chinh 2

Phan tich thanh phan chinh 13 mét phuong
phap phan tich hiéu qua trong viéc giam chiéu dir
lieu [22]. Nguyén Hiu Du (2014) [23] ciing chi ra
cac phuong phap phan tich thanh phan chinh va
phan tich cum c6 hiéu qua trong xir ly so lieu
nhiéu chiéu, giip cé duoc hinh anh gan dung nhat
ctia bo dir lieu tir d6 rat ra két qua quan trong
trong cong tac nghién ctru nong nghiép. Két qua
phan

Contribution of variables to Dim-1

tich thanh phan chinh céc tinh trang kiéu hinh cho
thay téng hai thanh phan chinh dau tien (PC1 +
PC2) dong gop 60,0% tong bién déi kiéu hinh biéu
thi mutc d6 quan sat sy thay déi vé kiéu hinh cao
gitta cac ngudn gen ngd nghién ctru (Hinh 2).

Két qua phan tich thanh phan chinh ciing chi
ra 10 tinh trang (TSS, HH, PR, ChDB, TBT, TGST,
DKB, TP, VOHAT, ASI) c6 déng gop trén 5,5%
téng bién d6i kiéu hinh tréen PC1 (Hinh 3A) va 6
tinh trang (CCC, CDB, NSCT, GOCLA, HHB, TP)
c6 dong gop trén 5,5% téng bién déi kiéu hinh trén
thanh phan chinh th 2 (Hinh 3B). Nhu vay, muoi
lam tinh trang thuéc 4 nhom sinh trudong, hinh
thai, nang suat va chat luong c6 déng gép nhiéu
nhat toi téng bién ddi kiéu hinh ngé nép va ngod
ngot, c6 thé dung dé phan nhom cic ngudn gen
ngo thuc phdm nghién ctru. Trong d6 chi tieu chat
luong lién quan dén do ngot biéu thi bang téng
luong chat ran hoan tan TSS 1a tinh trang c6 khac
biét 16n nhat gitta hai nhém ngé. Tinh trang nay do
gen lan quy dinh va da dugc nhiéu nha khoa hoc
trén thé gioi nghién ctu [24, 5, 13, 17].
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Contribution of variables to Dim-2
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Hinh 3. D6ng gop ciia cac tinh trang nghién ctru t6i (A) thanh phan chinh 1 va (B) thanh phén chinh 2
Ghi chu: Contribution of variables: su déng gép cua cdc tinh trang, Dim - 1: Thanh phan chinh 1,

Dim - 2: thanh phan chinh 2.

3.4. D4nh gi4 da dang di truyén dua trén chi thi
phan tir SSR

Két qua khao sat da dang di truyén cta 15
mau (10 mau ngo nép tir ky hieéu tir 1 dén 10 va 5
mau ngd ngot ky hiéu 11 dén 15) cho thiy c6 6
trong 17 chi thi phat hién thdy sy da dang voi he
s6 thong tin da hinh cao gém phi308707 (PIC =
0,30), phi328175 (PIC = 0,28), phil08411(PIC
0,25), phi299852 (PIC = 0,23), phi223376 (PIC
0,23) va phi032 (PIC = 0,23) (Bang 5). Chi thi
phi093 thé hién chi s6 PIC thap nhat 1a 0,04 (Bang
5). Trong cac ngudn gen ngo, nhiéu alen hon trén
modi locus c6 nghia la thanh phan phtc tap hon
trong cac quan thé khac nhau. Nghién ctru hién tai

cho thdy c6 5,2 alen/locus cao hon so véi cong bo
trude d6 boi Lé Thi Minh Thao va cs [7]. Chi so6
PIC phan anh mitc d6 da hinh ctia chi thi SSR, voi
15 chi thi dugc chon loc cho thay, gia tri PIC dao
dong tir 0,04 dén 0,30, trong d6 ba cap moi c6 PIC
cao nhat bao gbébm phi308707 (PIC = 0,30),
phi328175 (PIC = 0,28), phil08411(PIC = 0,25) co
hé s6 thong tin da hinh cao nhat. Chi s PIC thé hién
& marker phi308707 nhat 1a 0,30 (Hinh 4A, B, C).

5
< o
=381 |2|3|4|5|%6|7|:8|9 |30 |47 492|423 |1%4 |15

(A) Két qua dién di san phdm PCR st dung mdi phi308707

Bang 5. S8 bing va gia tri PIC ctia 15 chi thi
TT | ChithissR | >0 Pangda | oo
hinh
1 phi308707 8 0,30
2 phi083 6 0,06
3 phil01049 5 0,17
4 phi029 4 0,12
S5 phi053 6 0,09
6 phil02228 3 0,07
7 phi072 1 -
8 phi079 3 -
9 phi093 3 0,04
10 phil09188 1 -
11 phi423796 7 0,17
12 phi299852 7 0,23
13 phi328175 9 0,28
14 phi223376 10 0,23
15 phi032 7 0,23
16 phil08411 7 0,25
17 phi96342 1 -
Tong 88
Trung binh 5,2 0,17
Sa=ER
“Suzulsni-=
25
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10 | ‘11 |12 | 13 | 14

15

(B) Két qua dien di san phdm PCR stt dung mai phi032

7

8|9 |10 /11 /112 |13 |14 | 15

-----0-“-
-

(C) Két qua dién di san phdm PCR st dung moi phi328175
Hinh 4. Céc cip méi c6 hé so thong tin da hinh cao gdm (A) phi308707, (B) phi032 va (C) phi328175

3.5. Phan tich cum phan nhém da dang di truyén

H14 HE“‘\

H5

”< s \H :

i > H10 2
H7 H2

o =

H4

2

luster

O

o

13

Dim2 (14.7%)
R

)
o A WN -

0‘0 2'5

Dim1 (49.3%)

Hinh 5. Phan tich cum dya trén thanh phan chinh

-5.0 -2'5 5.0

Ghi chi: Dim - 1 Thanh phan chinh 1, Dim - 2:

thanh phan chinh 2

Hiéu biét sau sic vé su da dang di truyén
ngudn gen ban dau 1a co sé cho viéc 1ap ké hoach
va thuc hién thanh cong mot chuong trinh chon
tao giong ngod [25]. Thong tin vé sy da dang di
truyén & cap do phan tir b6 sung dang ké cho cac
dac diém nong hoc trong viéc cai thién hiéu qua
chon giong va ting loi ich di truyén. Két qua phan
tich cum dua trén thanh phan chinh tit cac tinh

26

trang nong hoc cho thay 15 ngudn gen ngo duoc
phan thanh 5 nhém nho (Hinh 4).

Trong d6, 2 nhém ngd ngot goém: nhom 1
(H12, H13, H14, H15) va nhém 2 (H11); 3 nhom
ngo6 nép: nhom 3 (H1, H3, H5, H7, H8, H10), nhém
4 (H2, H4, H6) va nhém 5 (H9) (Hinh 5). Trong
cung mot nhom ng6 ngot, ngudn gen H11 1a giong
thu phén tu do, c6 khac biét han so véi cac ngudén
gen ngo ngot con lai.

Dit lieu kiéu hinh va di liéu thu duoc tir chi thi
phan tir SSR ¢6 ban chat khac nhau, do vay can phai
dung phuong phap pht hop dé trich xut cac thong
tin di truyén c6 y nghia. Ké&t qua phan nhém da
dang di truyén tir 15 tinh trang dua trén khoang
cach Euclidean, & hé s6 twong dong 40,5 cho thay
15 nguén gen ngd duoc phan thanh 4 nhom nho
(Hinh 6A). Trong d6, nguéon gen ngd ngot H11
duoc phan cting nhém véi cac ngudn gen ngd nép
(H6, H4, H10, H2), khac biét han so véi 4 ngudn
gen ngo ngot con lai. Piéu nay co6 thé do ngudn gen
H11 1a giéng thu phan tu do trong khi nguén gen
H12, H13, H14, H15 1a cac giong lai thuong mai.
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Hinh 6. Biéu d6 cum phan nhém da dang di truyén cic nguén gen ngd dua trén
(A) kiéu hinh va (B) chi thi phan titr SSR

Biéu do6 twong déng ctia 15 ngudn gen ngod tix
chi thi phan t&t SSR stt dung hé s6 tuong dong di
truyén Dice (Hinh 6B). Két qua so do cay phan
nhom cho thdy néu xét mic do tuong dong di
truyén ctia & hé s6 twong dong 0,23 thi sé chia
thanh 10 nhém nhé. Nguon gen ngd nép H6 va
H10 c6 khoang cach gan véi cac ngudn gen ngod
ngot H13 va H12, tuong tng. Su twong dong cao
gitra kiéu hinh va kiéu gen co6 thé do ng6 nép va
ng6 ngot déu do cac don gen wx, sh2, twong tng
diéu khién qua trinh chuyén héa duong, tinh bot
trong hat [5, 6, 17].

Phan nhom da dang di truyén dua trén kiéu
hinh st dung khoang cach Euclidean két hop phan
nhém da dang di truyén dua trén chi thi SSR dua
trén hé so tuong dong Dice da duoc Yuan va cs
(2015)[26] 4p dung danh gia da dang di truyén
trén cay dau bap. Iboyi va cs (2020) [25] da st
dung chi thi SSR va he s6 twong dong di truyén
Dice dé phan tich da dang di truyén cac nguén gen
ngo siéu ngot thich nghi véi nhiét d6i va méi quan
hé cta chung véi cac ngudn gen ng6 thuong. Co
st tuong dong gitta kiéu hinh va kiéu gen & ca ba
phuong phap phan tich cum. Khoang cach di
truyén xa nhau gitta ng6 nép va ngd ngot cho thay
tiém nidng wu thé lai cao khi lai tao giong ngo thuc
phadm tir b6 me phat trién tir hai nhém nay [15].

4. KET LUAN

Nghién ciru da xac dinh dugc 15 tinh trang
noéng hoc thuoc 4 nhém sinh truong, hinh thai,

nang suat va chat luong c6 dong gop nhiéu nhat
toi téng bién d6i kiéu hinh ngd nép va ngo ngot, co
thé dung dé phan nhom cac ngudn gen ngd thuc
ph4am nghién ctru.

Téng s6 6 trén 17 chi thi SSR cho thay su da
hinh cao, v6i 88 alen da hinh, trung binh 5,1 alen
tréen moéi locus. Chi s6 PIC dao dong tir 0,04 dén
0,30 voi ba cap moéi cé PIC cao nhit bao gém
phi308707 (PIC = 0,30), phi328175 (PIC = 0,28),
phil08411 (PIC = 0,25).

So sanh két qua tir ba phuong phap danh gia
da dang di truyén gém phan tich cum dua trén
thanh phan chinh, phan tich cum dua trén khoang
cach Euclidean va phan tich cum tu chi thi phan t
SSR da cho thdy c6 su twong dong cao giita kiéu
hinh va kiéu gen. Nghién ciru da cung cép hé
théng phuong phap danh gia da dang di truyén
dua trén kiéu hinh va chi thi phan t& SSR trén cay
ngo6 va c6 thé ap dung trén cac doi tuong cay trong
khéc.

LOI CAM ON

Nhom tac gid trdn trong cam on Trung tim
T4i nguyén thuc vat di cung cap nguon gen HI -
HI2 phuc vu nghién ciiu.
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GENETIC DIVERSITY OF SPECIALTY CORN GERMPLASMS REVEAL
BY AGRONOMIC TRAITS AND SSR MARKERS

Nguyen Trung Duc!’, Pham Quang Tuan!,

Nguyen Thi Nguyet Anh!, Nguyen Quoc Trung?, Vu Van Liet®
Summary

This study aimed to investigate the genetic diversity of 15 specialty corn germplasm (5 sweet
corn and 10 waxy corn materials) based on agronomic traits and SSR markers. Field experiment
arranged in RCBD with 3 replicates in Spring 2021 at Vietnam National University of Agriculture.
Principal component analysis showed that the sum of the first two main components contributed
60.0% of the total phenotypic variation indicating a high phenotypic variation among the studied
specialty corn germplasm. Hierarchical clustering on principal components method classified
corn materials into five subgroups with major differences in growth time, plant height, individual
grain yield, and especially total soluble solids. Polymorphic information content (PIC) ranged
from 0.04 to 0.30 with 6/17 SSR markers had high polymorphic information coefficient viz,
phi308707, phi328175, phil08411, phi299852, phi223376 and phi032. Based on the Euclidean
distance at the similarity coefficient 40.5, the corn germplasm was classified into 4 subgroups.
Based on SSR markers with similarity coefficient 0.23, the corn germplasm was divided into 10
subgroups. Combining three diversity analysis methods showed high similarity between
phenotypic and genotypic diversity. The genetic diversity information and germplasm of this
study is fundamental for improvement and development of high-quality specialty corn varieties in

Vietnam.

Keywords: Sweet corn, waxy corn, genetic diversity, phenotype, SSR marker.
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