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Dac diém nong hoc va da dang di truyen cua cac dong ngo ngot
on d6i va nhiét doi tw phoi S4 moéi phat trién
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Tom tat:

Nghién ctru dwoc tién hanh nhim dénh gia dac diém nong hoc va da dang di truyén bz\ng phwong phap phan tich twong quan,
phén tich thanh phan chinh va phan tich cum trén 20 tlnh trang nong hoc cia 16 dong ngo ngot nhiét déi (NG01-NGO16) va 4
dong on déi (NG017-NG020) tw ph01 doi S4 (phat trién tir cac glong nhap noi c6 nguon goc Thai Lan, Trung Quoc, Nhit Ban,
My) voi 3 dong thudn déi chu*ng la SW1 (ngot, Vang), D181 (ngot, trang) va UV10 (ngot, tim). Thi nghi¢ém dwoc bé tri theo kiéu
Kkhoi day du hoan toan ngau nhién voi 3 1in nhic lai tai Ha N§i trong vu thu dong 2022, véi 20 tlnh trang nong hoc dwoc chia
thanh 4 nhém, gom 5 tinh trang sinh truwéng, 7 tinh trang dic diém hinh thai, 7 tinh trang nang suit va 1 tinh trang chit lwgng.
Két qua phan tich twong quan cho théy niang suét c4 thé co twong quan thuin ¢ mirc p<0,01 véi 56 hat/hang 1a 0,61, 50 hang hat/
bap 0,57 va twong quan thuén ¢ mirc p<0,05 voi dwong kinh 0,47 va chiéu dai bap 0,45. 20 tinh trang dwgc giam chiéu thanh 3
thanh phan chinh dong gop 66, 8% blen dbi kiéu hinh. Trong do, cac tinh trang thoi gian sinh truong, chleu cao cay, chiéu cao
dong bap, goc 14, so hang hat/bap, ) hat/hang, khéi lwgng 1000 hat, ning suat ca thé va tong lwgng chit riin hoa tan c6 thé sir
dung dé danh gia sw khac biét ciia cac dong ngd ngot. Phan tlch cum dua vao thanh phén chinh tren 20 tinh trang nong hoc da
phén 20 dong ngd thanh 3 nhém chinh. Nghién ciru cung cap thong tin hiru ich vé da dang di truyén dya trén kiéu hinh va bd

sung ngudn gen ngd ngot ¢6 gia tri cho chwong trinh chon giong ngd thwe phim cao cip tai Viét Nam.

Tir khoa: da dang Kiéu hinh, ngod ngot, phan tich cum, phén tich thanh phan chinh, twong quan.

Chi 6 phén logi: 4.1
Pat van de

Ngb ngot (Zea mays L. var. Rugosa Bonaf)) 1a mét trong
nhiing loai rau ¢ gia tri kinh té cao, duoc tiéu thy phé bién & My,
Trung Qudc, Thai Lan, Nhat Ban [1 2]. Tai Viét Nam, giéng ngo
ngot ngay cang duoc trong pho bién va mang lai gia tri kinh té cao
[3, 4]. Ngo ngot c6 nguon goc on doi voi pho di truyén hep, duoc
phat trién tir cc gen lan nhu shrunken2 (sh2), brittle] (b1), sugaryl
(sul), sugary enhancer (se) diéu khién qua trinh chuyén héa dudng
sang tinh bot [S]. Cac giong ngd ngot chon tao ¢ khi hau on d6i
mic du c6 chat lrong cao, ngén ngay nhung gan nhu kho phat trlen
dugc ¢ cac ving nhiét doi do phai d6i phé Vi thoi tiét ngay ngan,
anh sang han ché vao miia dong, nhiét do, do a am cao va nhiéu loai
su bénh hai [6]. Gi6i han v& ngudn gen 1a nhimg thach thic 16n
khi nghién ciru phat trién céc giong ngé ngot mdi, thich tmg voi
diéu kién khi hau nhiét doi 4m gi6 mua tai Viét Nam. Muc tiéu ciia
chon gidng ngd ngot 1a két hop nhiéu tinh trang mong mudn khac
nhau trong mot giong duy nhat. Nhing tinh trang nhu vy bao gom
nang suét cao hon, kha nang khang thude trir sau, thude diét co, sau
bénh, chiu dugc nong va han han, nge"m ngay, dac diém nong hoc
tot hon, gia tr dinh dudng cao hon, o dong déu trong thoi gian
ndy mam, chiéu cao cdy, tdc do sinh trudng, do chin va kich thudc
bip. Dé dat myc tiéu nay thi nguon gen dong vai tro ¢t 151 [7]. Su
da dang di truyén 1a co so dé phat trién cac dong b6 me hodc tmg
dung trong cac nghién ctru cai tién quan thé sin cd. Do véy, cong
tic thu thap, nghién ctru duy tri, phat trién cic ngudn vat liéu ngd
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ngot mdi dong vai trd quan trong, tao ra vat liéu khdi du phuc vu
cho céac chuong trinh chon giong va phai duoc tién hanh thuong
xuyén, lién tyc.

Nguon gen c6 thé 14 vo gia nhung ciing c6 thé khong ¢6 gia tri
néu khong duogc khai théc, sir dung phuc vu muc dich tao giong
hodc nghién ctru co ban. Danh gia dac diém nong hoc, tim hiéu
hé s6 di truyén céc tinh trang quan trong va moi quan hé gitra cac
dong ngd ngot xac dinh tiém nang di truyén 1a bude cdt 15i cua
tit ca cac chuong trinh chon gidng ngé ngot wu thé lai [1, 8]. Cac
phuong phap phén tich twong quan, phén tich thanh phan chinh va
phan tich cum da duoc su dung c6 hi¢u qua trong nghién ctru da
dang di truyén trén ngd dé xéac dinh sy lién hé gilta cac tinh trang,
phan nhom céc tinh trang c6 dong gop quan trong xac dinh bién
d01 kiéu hinh va phan nhom da dang di truyén ngudn gen, dong,
giong ngo. A. Shelton va W. Tracy (2013) [9] di 4p dung phuong
phap phan tich twong quan trén 15 t6 hop lai ngd nngot My cho thiy,
ning sudt co tuong quan thuan va chat voi chiéu cao céy, dudng
kinh bép, d6 4m hat ciing nhu tong sé bap/ha. Khong chi ding dé
xéac dinh cac tinh trang kiéu hinh quan trong, phuong phap phan
tich thanh phan chinh con duogc sir dung dé phén tich dit liéu kiéu
gen SNP trén cay ngd ngot [10, 2, 11]. B. Mehta va cs (2017) [12]
va A. Mahato va cs (2018) [13] da 4p dung phuong phdp phén tich
cum dé phan nhom cac dong ngd ngot tai AnDo. Nhu vay, két hop
cal phu'orng phap tren s& cho két qua t6i wu khi tim hiéu tiém nang
di truyén cta cac quan thé ngd ngot mai.
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Abstract:

This study aims to evaluate agronomic traits and genetic
diversity through correlation analysis, principal component
analysis, and cluster analysis on 20 agronomic traits of 16 S4
tropical sweet corn lines (NG01-NGO16) and 4 S4 temperate
lines (NGO17-NGO20) developed from varieties imported
from Thailand, China, Japan, and the USA along with 3 inbred
check lines viz., SW1 (sweet, yellow), D181 (sweet, white) and
UV10 (sweet, purple). The field experiment was arranged
in a randomised complete block design with 3 replicates in
Hanoi, in the autumn-winter crop 2022 to evaluate twenty
agronomic traits, divided into 4 groups viz., 5 growth traits,
7 morphological traits, 7 yield traits, and 1 quality trait.
Correlation analysis showed that the single plant yield was
positively correlated at p<0.01 with the number of kernels per
row (.61, the number of kernel rows per ear 0.57, and positively
correlated at p<0.05 with ear diameter 0.47 and ear length 0.45.
Twenty traits were dimensionally reduced to 3 main principal
components contributing 66.8% of total phenotypic variation
in which growth duration, plant height, ear height, leaf angle,
number of kernels row per ear, number of kernels per row,
1000-grain weight, single plant yield and total soluble solids can
be used to evaluate the differences of sweet corn lines. Cluster
analysis based on principal components on 20 agronomic
traits classified 20 sweetcorn lines into 3 main groups. This
study provided useful information on phenotypic diversity and
valuable sweetcorn genetic resources for breeding programs
on speciality corn in Vietnam.

Keywords: cluster analysis, correlation, phenotypic diversity,
principal component analysis, sweet corn.

Classification number: 4.1
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Nghién ciru ngd thye pham, ngod ngot chat lugng cao da duoc
Hoc vién Nong nghiép Viét Nam dac biét quan tdm, chu trong
trong thdp ky qua. Nguon gen ngd ngot da dang, duoc thu thap
nhiéu noi véi mau sac khac nhau da dugc phat trlen [4, 14]. Nham
b6 sung va lam phong phii thém tap doan nguon gen ngd ngot
tai Viét Nam, nghién clru nay tim hleu ddc diém nong hoc, hé s6
twong quan cua cac tinh trang nang sudt, chit lugng va da dang di
tmyen dya tren kiéu hlnh cua 20 dong ngo ngot tu ph01 ¢6 kidu
gen, mau sic va ngudn goc khac nhau. Két qua nghién ciru cung
cap thong tin quan trong cho chién lugc lwu trir, bao ton ngudn gen
va cai tién quan thé phuc vu chuong trinh chon tao ngd thyc pham
chét lugng cao tai Viét Nam.

Vat liéu va phuong phap nghién cifu

Vit ligu

Thi nghiém gom 20 dong ngd ngot tu phdi doi S4 tir cac gidng
nl}ap noi Thai Lan, Trung Quac, Nhat Bén, My (ky hiéu tit NGOO1
dén NGO20). boi chimg la dong thuan SW1 (ngot, vang), D181
(ngot, tring) va UV10 (ngot, tim) dugc chon tao boi Vién Nghién

ctru va Phét trién cdy trong (NC&PTCT), Hoc vién Nong nghiép
Viét Nam [4, 15]. Cac dong ngd ngot doi S4 nay thudc 2 nhom

Bang 1. Thong tin cac dong ngé ngot nghién curu.

K{ hiudong ~ Giong goc Ngubngde ~ Pha hé Do tiphti  Dang hat/mau sic hat
Ding ti phéi

NGOOL Super Gold Thailand Thiilan  TLI-L2L1 4 Ngot, vang
NGO02 Hi-brix 53 Thailan  TL2-52.12 4 Ngot, vang
NGO03 Hi-brix 58 Thailan  TL3-LLLL 4 Ngot, vang
NGO04 Hi-brix §9 Thailan  TL4-1322 4 Ngot, vang
NGO0s Hana 01836 Thailan  TLS-4112 4 Ngot, vang
NGOO6 §C2952 Thailan  TL6-522.1 4 Ngot, ving
NGO07 GoldenCob Thiilan — TL7-5445 4 Ngot, vang
NGO08 Honey 10 Thailan  TL8-LL12 4 Ngot, vang
NGO09 SWio11 ThiiLan  TL9-142.1 4 Ngot, vang
NGO10 Siam Ruby Queen Thailan  TL10-2452 4 Ngot, tim
NGO11 Hybrid Super Sweet Com |~ Trung Quéc  TQI-LLLI 4 Ngot, vang
NGO12 Hybrid Super Sweet Com 3~ Trung Quéc TQ2-2222 4 Ngot, vang
NGO13 ZhongXianTian No.3 Trung Quéc  TQ3-52.12 4 Ngot, vang
NGO14 Great Jean TrungQuéc  TQ43221 4 Ngot, vang
NGO1S Super Gem Trung Quéc  TQS34.11 4 Ngot, vang
NGOl6 Snow Jean TrngQue  TQ6-34.L1 4 Neot, tring
NGO17 Gold Rush (Yellow) NhitBan  NBL-2554 4 Ngot, vang
NGO18 Gold Rush (White) NhitBan ~ NB2-122.1 4 Neot, tring
NGO19 Silver Queen My MI-4211 4 Negt, tring
NG020 Sweet Cor F1 My M22212 4 Ngot, vang
Ding thuin déi chimg

SWI Vign NC&PTCT chon tao Dong thudn Neot, ving
DIsI Vign NC&PTCT chon tao Dong thudn Neot, tring
uvio Vién NC&PTCT chon tao Dong thudn Ngot, tim
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chinh gém 16 dong ngd ngot nhiét déi (NGO01-NGO16) va 4
dong on doi (NGO17-NGO20). Dya trén mau séc hat, 20 dong
ngd ngot dugc chia thanh 3 nhém chinh, gdm nhom ngd ngot, vang
(NGOO01, NGOO02, NGO03, NGO04, NGO05, NGO06, NGO07,
NGOO08, NGO09, NGO11, NGO12, NGO13, NGO14, NGO1S5,
NGO17 va NGO20), ngot, tring (NGO16, NGO18, NGO19) va
ngot, tim (NGO10) (bang 1). Co s¢ dit liéu ngudn gen ngé ngot di
cap nhat tai website: https://csdlnguongen.vnua.edu.vn/?cat=23.

Phwong phap nghién ciru

Thi nghiém dong ruong dugc bd tri theo kiéu khéi day du
hoan toan ngau nhién, dién tich 6 thi nghiém 30 m? tién hanh
trong vu thu déng ndm 2022 tai khu thi nghiém dong ruong cia
Hoc vién Nong nghiép Viét Nam. Mat do trong 6,7 cdy/m?, tuong
ung voi khoang cach hang cach hang 60 cm, cdy cach cay 25 cm.
Bon phan, chdm séc thi nghi¢m, phong trir sau bénh hai theo Tiéu
chuan Viét Nam TCVN 13381-2:2021. Tong s6 30 cé thé dai dién
cho mdi dong duogc duy tri bang phuong phép tu phdi st dung bao
cach ly dé tranh 1an tap phan. 20 chi tiéu nong hoc theo ddi trong
nghién ctru ndy dugc chia thanh 4 nhom, trong d6 gom 5 chi tidu
sinh truong (1-5), 7 chi tiéu dic diém hinh thai (6-12), 7 chi tiéu
ning suat (13-19) va 1 chi tiéu chét lwgng (20) (bang 2).

Bang 2. Cac tinh trang néng hoc theo doi.

TT Nhom Tén tinh trang Ky hi¢u Don vi

1 Thoi gian tir gieo dén tung phan TP Ngay

2 Thoi gian tir gieo dén phun rau PR Ngay

3 Sinhtruong  Thoi gian thu bip tuoi TBT Ngay

4 Thoi gian sinh truong TGST Ngay

5 Chénh léch tung phan va phun rau ASI Ngay

6 Chiéu cao cdy e cm

7 Chiéu cao déng bap CDB cm

8 Ty 16 chidu cao déng bap/chidu cao cdy  CDB/CCC  c¢m

9  Hinhthii  Dudngkinh gdc DKG cm

10 Chiéu dai c§ CDC cm

11 S6 nhanh co cp 1 SNCCI  Nhanh/cy
12 Goc la GOCLA  Dj

13 Chiéu dai bdp ChDB cm

14 Kha ning két hat KNKH %

15 Puong kinh bp DKB cm

16 Nangsuit SO hang hat/bdp HHB Hang hat/bap
17 S6 hat/hang HH Hat/hang
18 Khi lugng 1000 hat KLI000 g

19 Ning suat ca thé NSCT g

20 Chitlugng  Ham lugng chét rin hoa tan TSS “Brix

Phuong phdp phan tich s li¢u

S6 lidu duoc tong hop bing phan mém Microsoft Excel,
phan tich bang phuong phdp phén tich phuong sai trén phan
mém Statistix 10. Thong ké mo ta va phan tich tuong quan st
dung g6i “metan”, phan tich thanh phan chinh va phan tich cum
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dya trén thanh phan chinh (Hierarchical clustering on principal
components) stt dung goi “FactoMineR” va “factoextra” trén phan
mém R.4.1.3 [16].

Keét qua va ban luan

Thé'ng ké mé td cdac tinh trang néng hoc cua cdc dong ngo
ngot tw phoi

Bang 3 trinh bay két qua phan tich phuong sai va thong ké
mo ta vé 20 tinh trang s6 luong ciia 20 dong ngd ngot tu phoi.
Phan tich phuong sai cho thdy sy khac biét co § nghia thong ké
(p<0,01) ¢ tat ca cac tinh trang nghién ctru (bang 3). Thoi gian tung
phén dao dong 39,0-61,0 ngay, trung binh 1a 53,6+5,8 ngay, thoi
gian phun rau 38,0-65,0 ngay, trung binh 13 55,7+6,2 ngay. Theo
nghién ciru cua va B. Liu va s (2021) [17], P.C. Silva v cs (2022)
[18], chénh léch tung phin va phun rau anh huong truc tip toi
kha nang két hat va ning sudt hat, vi vy n6 duoc cho 1a mot tinh
trang quan trong trong chon gidng ngd, dic biét trong viéc phat
trién céc giong ngd chiu han [19]. Chénh léch tung phan va phun
rdu ciia cdc dong ngd ngot tw phdi khoang 1-4 ngay, trung binh 1a
2,1£1,0 ngay; thoi gian thu bap tuoi la 58,0-85,0 ngay, trung binh
75,4+6,6 ngay; thoi gian thu bap tuoi 58,0-85,0 ngay, trung binh
75,4+6,6 ngay; thoi gian sinh trudng 65,0-92,0 ngay, trung binh
dat 82,4+6,6 ngay, bap kho c6 thé thu duoc sau khoang 7 ngay

Bang 3. Thong ké mé ta cac tinh trang néng hoc cuia cac dong
ngd ngot tw phéi.

Tin trang Giwi  Gidw  Gidwi  Hp sobien DY lgch  Sai §6
I6nnhat  trungbinh nhénhat  dong (%) chuin chuin

TP 61,0 53,6 39,0 108 58 12 *
PR 65,0 55,7 380 11,1 6,2 13 G
TBT 85,0 754 58,0 83 6,0 14 i
TGST 92,0 82,4 65,0 8,1 6,0 14 i
ASI 40 2,1 -1,0 476 1,0 02 i
cce 1955 1624 118,7 133 217 45 i
CDB 82,0 613 240 281 17,2 3,6 i
CDB/ICCC 445 371 202 19,5 72 15 i
DKG 34 30 2,5 85 03 0,1 i
CDC 45,0 36,4 290 11,1 41 08 i
SNCCI 18,0 10,0 40 31 33 0,7 e
GOCLA 85,0 56,7 385 236 134 28 o
ChDB 173 143 13,0 75 1,1 02 s
KNKH 100,0 978 854 44 43 09 **
DKB 42 38 3,6 50 0,2 0,0 **
HHB 16,0 122 10,0 17,1 2,1 04 i
HH 350 26,2 18,0 17,1 45 09 i
KL1000 2269 1395 101,0 17,7 247 51 i
NSCT 38,1 264 12,7 26 6,2 13 i
TSS 18,0 16,1 13,5 74 12 02 i

Ghi chu: *: biéu thi c6 y nghia théng ké & mirc p<0,05; **: biéu thi co y
nghia thong ké & mrc p<0,01.
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tir khi thu bap twoi. Dong NGO19 (65,0 ngay) co thoi gian thu
hoach sém nhat, chi 24 ngay sau tung phéan (hinh 1). Chiéu cao cay
dao dong 118,7-195,5 cm, trung binh 162,4+21,7 cm. Chiéu cao
dong bip dao dong 24,0-82,0 cm, trung binh 61,3+17,2 cm. Goc
14 (GOCLA) la tinh trang hinh thai quan trong trong mé hinh kiéu
cay ly tuong. Goc 1a hep gitip cdy tiép nhan anh sang va quang hop
tot hon, qua do c6 thé ting mat do trong va ning suat trén mot don
vi dién tich. GOCLA cua cac dong ngo ngot dao dong 38,5-85,0°.
Ning suat c4 thé ciia cac dong ngd ngot ty phi dao dong 12,7-38,1
g/cay, trung binh dat 26,4+6,2 g/cdy.

Ham lugng chét ran hoa tan cla cac dong ngd ngot tw phdi dao
dong 13,5-18,0°Brix, trung binh 16,1+1,2°Brix. Cac dong NGO19,
NGO20, NGO14 c6 ham luong chat rin hoa tan thip nht, cic
dong NGO17, NGO18 ¢6 ham luong chét ran hoa tan cao nhat
(hinh 1). Cac dong ngd ngot co thdi gian sinh truong cuc ngan
ngay (NGO19, NGO20) nhin chung c6 nang sut c thé ¢ mirc
trung binh 25-30 g va chit lrong thap nhit (13,5-14 ,0°Brix) so
voi céc vat liéu con lai va ngén hon hin so vi 3 dong dbi chimg
khodng 20 ngay.
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Hinh 1. Biéu d6 biéu thj th&i gian sinh trwéng véi ndng suat ca
thé (A) va ham lwong chét ran hoa tan (B) cua cac dong ngé
ngot tw phéi.

Twong quan giira cdc tinh trang noéng hoc cia cdac dong ngé
ngot

Hé s6 twong quan ho tro xéc dinh mirc do mbi quan h¢ gitra hai
tinh trang riéng biét ciing nhu mirc d6 ma cac tinh trang nay bién
doi 1an nhau, tir 6 ¢6 dinh hudng chon loc phu hop dé co kiéu
hinh cay ly tuong nhit [20]. Két qua phan tich twong quan cho
thy, ning suit ca the c6 twong quan thudn ¢ mic p<0,01 véi 56
hat/hang (0,61%*), sb hat hang hat/bp (0,57**); tuong quan thudn
& muc p<0,05 v6i duong kinh bap (0,47*) va chidu dai bap (0,45%)
(hinh 2). Két qua tuong quan phi hop véi cong b trude do [4].
Nghién ciru cta E. Tlker (2011) [20] cho thdy, s6 hang trén bip va
chiéu dai bip c6 thé duoc sir dung dé chon loc cai tién ning sudt
trong cac chuong trinh chon giong ngd ngot. Trong nghién ciru
nay, hé so tuong quan thudn nhung khong chit giira ning sudt va
cac yéu to chu thanh nang suat cho thdy, trong chon loc dong ngd
ngot, ngoai ap dung cic phuong phap chon loc da bién, phuong
phap chon loc doc 1ap ciing c6 thé ap dung. Hé sb tuong quan nhin
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chung chua chit gitra ning sudt c4 thé vi chiéu dai bap va duong
kinh bép & thé hé tu phéi S4 nay co thé do su chon loc chu quan
dya trén mot hodc mot vai tinh trang muc tiéu don lé va tir con
mit cua nha chon gidng. Két qua tuong quan nay co thé goi ¥ cach
thirc phat trlen dong ngd ngot moi, khic hin so v6i cach phat trién
dong ngd nép va ngo té. Tuy nhién can co sy kiém chimg vé vu the
lai, kha nang két hop chung va két hop riéng ¢ cac nghién clru tiép
theo dé chimg minh.
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ns p >=0.05; * p < 0.05; *“ p <0.01; and “** p < 0.001

Hinh 2. Biéu dd nhiét biéu thj twong quan giira cac tinh trang
néng hoc theo dbi. ns: bidu thi khdng cé su sai khac cé y nghia
thdng ké; *: biéu thi cé y nghia théng ké & mirc p<0,05; **: biéu thi
¢6 y nghia théng ké & mirc p<0,01; ***: biéu thi co y nghia théng
ké & mirc p<0,001.

Phn tich thanh phan chinh cdc tinh trang néng hoc ciia cdc
dong ngo ngot

Danh gi4 kiéu hinh 1 mot phuong phép quan trong dé chon loc
cac dong ngd ngot tu ph01 Theo ddi tat ci cac tinh trang kiéu hinh
trén mot quan thé cy trong 16n 1a mot thach thire ddi v6i cac nha
chon gidng. Phan tich thanh phan chinh 1a mot phwong phap hoc
may khong giam sat, phan tich da bién hiéu qua dé trich xuat thong
tin quan trong tir dit liéu kiéu hinh ¢6 tuong quan cao trong khi van
giit lai thong tin ban dau, gitip cé dugc thong tin quan trong tir tp
dir liu, tir d6 rat ra két qua quan trong trong cong tc nghién ctru
nong nghiép [21, 22]. Trong nghién ctru ny, phan tich thanh phan
chinh dugc ap dung dé giam chiéu céc tinh trang nong hoc thanh
céc thanh phan chinh (PC). Céc tinh trang gop phan 16n trong céc
thanh phan chinh ciia truc thanh phan chinh 1 va thanh phan chinh
2 duoc coi 1a céc tinh trang hitu ich dé phan nhom 20 dong ngd
ngot tw phdi.
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Hinh 3. Biéu d6 cét biéu thi dong goép ctia 10 thanh phan chinh
dau tién toi tdng phwong sai kiéu hinh (A) va biéu dé biplot
minh hoa 2 thanh phan chinh dau tién (B). Cac bién cé twong
quan duong tré vé& cung mdt phia cla biéu db. Cac bién twong
quan am tré dén cac canh dbi dién cla db thi.

Két qua phan tich cho thay, 20 tinh trang dwgc giam chiéu
thanh 3 thanh phan chinh PC1 (37,6%), PC2 (17,7%) va PC3
(11,5%) dong gop 66,8% bién doi kiéu hinh (hinh 3A). Trong do,
cdc tinh trang thoi gian sinh truong, chiéu cao cay, chiéu cao dong
bip, goc 14, 56 “hang hat/bap, s6 hat/hang, khoi lugng 1000 hat,
ning suat ca thé va ham luong chét rin hoa tan c6 thé sir dung dé
danh gia sw khac biét cia cac dong ngd ngot (hinh 3B). Trén thé
gio1, W.R. Ko va cs (2015) [23] ap dung phwong phap phan tich
thanh phan chinh cung chi ra cdc tinh trang tung phén, phun rau,
chiéu cao céy, chiéu cao dong bap dong gop nhiéu vao thanh phan
chinh cia tryc 1 va 2 1a nhimng tinh trang hitu ich dé xac dinh 100
dong ngd siéu ngot tai Han Qudc. Chua c6 cac nghién ciru twong
tur trén d6i twong cdy ngd & trong nude. Do vdy, ddy 1a nghién ciru
dau tién tai Viét Nam ap dung phuong phap phén tich thanh phan
chinh tim hiéu cac thong tin nong hoc quan trong trén céc dong
ngd ngot 6n d6i va nhiét d6i ty phdi S4 mai phat trién.

Phn tich cum phin nhém da dang di truyén ciia cdc dong
ngo ngot

Hai chién lugc phan cum pho bién nhét 1a phan cum theo thir
béc dugc st dung dé xac dinh cac nhom quan sat tuong tu trong
tap dir liéu va phan cym theo vung (chang han nhu thuat toan
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k-mean) dugc sir dung dé chia tap dir liéu thanh nhiéu nhom. Phan
cum theo cép bac dua trén cac thanh phan chinh cho phép két hop
3 phuong phap tiéu chuan dugc sir dung trong phan tich dit lidu da
bién gdm phuong phap thanh phan chinh, phan cum theo thir bac
va phan cum theo vung - dic biét 1a phuong phap k-mean cho phép
xéc dinh s6 cum tdi wu trén moi tap dir lidu [24].
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Hinh 4. Phan tich cum dwa trén thanh phan chinh cta 20 tinh
trang néng hoc trén cac dong ngé ngot tw phdi.

Két qua phan tich cum dua trén thanh phan chinh ciia 20 tinh
trang ndng hoc trén 20 dong ngd ngot tw phdi duoc chia thanh 3
nhém chinh (hinh 4). Két qua phan cum dya trén thanh phan chinh
da phan nhém cac dong ngd ngot tw phdi S4 thanh 3 nhém chinh
khong chi theo nguon goc dia Iy ma con do qua trinh chon loc boi
nha chon giéng. Nhom I gom dong NGO19 va NGO20. Nhém nay
c6 thoi gian sinh truong cyc ngén va chi sb do ngot trong nhom
thap nhit. Nhom II gdm NGO17, NGO18, NGO16, NGO02 va
dong ngd ngot, tring dbi chimg D181. Pic diém cia nhom nay
phan 16n 1a dong ngd ngot, trang trir dong NG0O02, NGO17 va
¢6 chét luong cao thé hién & chi s6 do ngot >16. Nhom III 1a céac
dong con lai, trong d6 dong NGO13 c6 khoang cach di truyén
rat gan voi ddi chimg 1a dong thuan ngo ngot, tim UV10, dong
NGO11,NGO01,NGO09, NGO05, NGO07 va NGO10 c6 khoang
cach rit gan v6i d6i chimg con lai 1a dong ngot, vang SW1. Trong
nhom III, mot nhom nho gém 5 dong nhiét d6i NGOO08, NGO06,
NGO04, NGO12, NGOO03 c6 chét luong va thoi gian sinh truong
trung binh so v6i cac dong con lai trong nhom. Day 1a nhitng thong
tin hitu ich phuc vy cong tac lai tao va dy doan uu thé lai gilta
cac ngudn vat liéu tao giong. Cac nhom c6 khoang cach di truyén
xa nhau s& ¢6 tiém ning uu thé lai 16n. Vi dy, 2 dong nhiét doi
NGO02 va NGO16 & nhém II néu dung dé lai voi cac dong ngd
nhiét doi con lai & nhom III s€ co tiém ndng tao gidng ngd ngot
uu thé lai 16n. Lai cai tién quan thé giira cac dong ngé on doi ¢
nhom I véi cac dong nhiét d61 ¢ nhom II1 hodc nhoém 11 voi nhom
111 s& mé rong nén di truyén cia quan thé ngd ngot, tiém ning tao
ra nhiéu bién di méi.

Két luan

Danh gia dac diém nong hoc cho thay, cac dong ngo ngot 6n
d6i va nhiét doi tu phdi S4 thich g t6t voi diéu kién khi hdu mién
Bic Viét Nam vdi thoi gian sinh treéng dao dong 65,0-92,0 ngay,

ning suét ca thé dao dong 12,7-38,1 g/cdy va tong luong chat ran
hoa tan dao dong 13,5-18,0°Brix.

o1
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Phuong phap phan tich twong quan, phan tich thanh phan chinh
va phén tich cum c6 hiéu qua trong viéc xac dinh mdi lién h¢ gitra
céc tinh trang, giam chidu dit liéu dé x4c dinh c4c tinh trang co y
nghia trong viéc phan loai, chon loc va phan nhém hiéu qua cac
dong ngd ngot mdi. HE 56 tuong quan thudn nhung khong chat
giita ndng sudt va céc yéu to cau thanh ning suét cho thiy dé dat
muc tiéu chon loc dong wu t0, ngoai dp dung cac phuong phap
chon loc da bién, phuong phép chon loc doc 1ap ciing ¢6 thé ap
dung. Két qua phan cum dya trén thanh phan chinh da phan nhém
cac dong ngd ngot tw phdi S4 thanh 3 nhom chinh khong chi theo
nguén goc dia Iy ma con do qua trinh chon loc boi nha chon gidng.

Nghién ctru nay cung cap thong tin hiru ich vé da dang di
truyén dya trén kiéu hinh ciia cac dong ngot on déi, nhiét doi tu
phoi S4, tao dung ngudn vat lidu quan trong va la ngudn gen quy
cho cac chuong trinh chon tao, cai tién gidng ngd thyc pham chat
luong cao tai Viét Nam.

LO1 CAM ON

Nghién ctru nay thugc nhiém vu “Luu giit va bao quan ngudn
gen nong nghiép nhap ndi phuc vy cong tac nghién ctru va dao tao”
nam 2022 do Hoc vién Nong nghiép Viét Nam chu tri. Nhom tac
gia tran trong cam on BO Nong nghiép va Phét trién nong thon da
h trg kinh phi thuc hién nghién ctru.

TAI LIEU THAM KHAO

[11 P. Revilla, C.M. Anibas, W.F. Tracy (2021), “Sweet corn
research around the world 2015-2020”, Agronomy, 11(3), DOIL: 10.3390/
agronomy11030534.

[2] V. Ruanjaichon, K. Khammona, B. Thunnom, et al. (2021),
“Identification of gene associated with sweetness in corn (Zea mays L.) by
genome-wide association study (GWAS) and development of a functional
SNP marker for predicting sweet corn”, Plants, 10(6), DOIL: 10.3390/
plants10061239.

[3] Nguyén Thi Nhai, Dang Ngoc Ha, Nguyén Vin Dién va cs (2020),
“Két qua nghién ctru chon tao va khao nghiém gidng ngd dudng lai DL8Y”,
Tap chi Khoa hoc va Cong nghé Nong nghiép Viét Nam, 4(113), tr.10-15.

[4] Nguyén Trung Dtic, Pham  Quang Tuan, N guyén Thi Nguyét Anh, Vii
Vian Llet (2020), “Nghién ctru tuyen chon mét s6 dong ngd ngot phuc vu chon
tao gibng ngd trai cay dua trén kiéu hinh va chi thi phan i, Tap chi Khoa hoc
Nong nghiép Viét Nam, 18(12), tr.1102-1113.

[5] W.F. Tracy, S.L. Shuler, H.D. Swenson (2019), “The use of endosperm
genes for sweet corn improvement”, Plant Breeding Reviews, 43, pp.215-241.

[6] J.L. Brewbaker, I. Martin (2015), “Breeding tropical vegetable
corns”, Plant Breeding Reviews, 39, pp.125-198.

[7]1 P. Langridge, R. Waugh (2019), “Harnessing the potential of
germplasm collections”, Nature Genetics, 51(2), pp.200-201.

[8] J. Zystro, T.E. Peters, K.M. Miller, W.E. Tracy (2021), “Inbred and
hybrid sweet corn genotype performance in diverse organic environments”,
Crop Science, 61(4), pp.2280-2293.

[9] A. Shelton, W. Tracy (2013), “Genetic variation and phenotypic
response of 15 sweet corn (Zea mays L.) hybrids to population density”,
Sustainability, 5(6), pp.2442-2456.

KHOA
&CONGHI\?GCI:-IE

65(7) 7.2023

[10] M. Baseggio, M., Murray, M.M. Lundback, et al. (2019), “Genome-
wide association and genomic prediction models of tocochromanols
in fresh sweet corn kernels”, Plant Genome, 12(1), DOIL: 10.3835/

plantgenome2018.06.0038.

[11]Y. Hu, V. Colantonio, B.S. Miiller, et al. (2021), “Genome assembly
and population genomic analysis provide insights into the evolution of
modern sweet corn”, Nature Communications, 12(1), pp.1-13.

[12] B. Mehta, F. Hossain, V. Muthusamy, et al. (2017), “Microsatellite-
based genetic diversity analyses of sugary1-, shrunken2- and double mutant-
sweet corn inbreds for their utilization in breeding programme”, Physiol Mol
Biol Plants, 23(2), pp.411-420.

[13] A. Mahato, J.P. Shahi, P.K. Singh, M. Kumar (2018), “Genetic
diversity of sweet corn inbreds using agro-morphological traits and
microsatellite markers”, 3 Biotech., 8(8), DOI: 10.1007/s13205-018-1353-5.

[14] Trdn Thi Thanh Ha, V@i Van Liét, Vii Thi Bich Hanh, Nguyén Vin
Ha, Duong Thi Loan, Hoang Thi Thuy (2020), “Chon lgc va danh gia kha
ning két hop ciia mot s dong ngd ngot”, Tap chi Khoa hoc Nong nghiép Viét
Nam, 18(12), tr.1067-1076.

[15] Pham Quang Tuén, Nguyén Trung Dic, Nguyén Thi Nguyét Anh,
Vii Thi Xuén Binh, Vii Vin Liét (2022), “Phét trién va chon loc cdc dong ngd
trdi cdy giau anthocyanin”, Tap chi Khoa hoc Nong nghiép Viét Nam, 20(7),
tr.853-862.

[16] R. Development Core Team (2022), R: A language and environment
for statistical computing. R Foundation for Statistical Computing, Vienna,
Austria, https://cran.r-project.org/bin/windows/base, accessed March 10, 2022.

[17] B. Liu, B. Zhang, Z. Yang, et al. (2021), “Manipulating ZmEXPA4
expression ameliorates the drought-induced prolonged anthesis and silking
interval in maize”, The Plant Cell, 33(6), pp.2058-2071.

[18] P.C. Silva, A.C. Sanchez, M.A. Opazo, et al. (2022), “Grain yield,
anthesis-silking interval, and phenotypic plasticity in response to changing
environments: Evaluation in temperate maize hybrids”, Field Crops Research,
285, DOLI: 10.1016/j.fcr.2022.108583.

[19] G.O. Edmeades, J. Bolanos, A. Elings, et al. (2000), “The role and
regulation of the anthesis-silking interval in maize”, Physiology and Modeling
Kernel Set in Maize, 29, pp.43-73.

[20] E. Ilker (2011), “Correlation and path coefficient analyses in sweet
corn”, Turkish Journal of Field Crops”, 16(2), pp.105-107.

[21] M. Greenacre, PJ.F. Groenen, T. Hastie, et al. (2022), “Principal
component analysis”, Nature Reviews Methods Primers, 2(1), DOI: 10.1038/
$43586-022-00184-w.

[22] Nguyén Hitu Du (2014) “Phwong phép phan tich thanh phén chinh
va phan tich chim trong xir Iy s6 lidu théng ké nhiéu chiéu”, Tap chi Khoa
hoc va Phdt trién, 12(5), pp.762-768.

[23]W.R. Ko, H.J. Choi, K.J. Sa, etal. (2015), “Analysis of morphological
characteristics among super sweet corn inbred lines”, Korean Journal of Crop
Science, 60(2), pp.190-196.

[24] F. Husson, J. Josse, J. Pages (2010), “Principal component methods-
hierarchical clustering-partitional clustering: Why would we need to choose for
visualizing data?”, Applied Mathematics Department, 17pp, http:/factominer.
free.fr/more/HCPC husson_josse.pdf, accessed November 25, 2022.

92



