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TOMTAT

Nghién ctru thwe hién nhdm danh gia mot sé dac diém hinh thai va mrc dd da dang di truyén dwa trén chi thi
hinh thai cta cac gibng buéi dé thu thap tai mién B4c Viét Nam. Vat liéu nghién ciu gdm 16 gidng bwéi dé thu
thap trong ndm 2025. Cac chi tiéu hinh thai I4, qua dwoc mo td, do dém; hoa dwoc quan sat dwdi kinh soi ndi
STECK JSZ5B v&i thi kinh 10x, vat kinh 1-4,5x; phan tich da dang di truydn hinh thai bang NTSYS 2.1 va phan
tich da bién PCA va phan tich cum. Két qua cho thay cac giébng bwdi dd c6 sy khac biét ré rét v@ kich thwéc 14,
hoa, qua va céc chi tiéu chat lwong. Phan tich da dang di truyén hinh thai dwa trén 18 tinh trang cho hé sé twong
dbéng tir 0,10-0,38 va phan thanh 04 nhém. Két qua PCA cho thAy céc chi tiéu chat lwgng qua (dd Brix, ham lwgng
chét khé, ham lwong dwong tdng s6) 1a yéu td chinh chi phdi sw phan hoéa gitra cac gibng buwéi dé, ddng thei co
méi twong quan thuan chét ché véi nhau. Mot s gidbng nhw M2, M5, M6, M10, M11, M12, M13 ¢é chét lwong tot.
Két qua nghién ctvu gép phan bd sung co s& di liéu khoa hoc phuc wu bao tdn va khai thac bén viing ngudn gen
bwdi dé tai Viét Nam.

T khéa: Chatlwong qua, Citrus maxima, da dang hinh théi.

Genetic Diversity Study Based on Morphological and Fruit Quality
of Red Pomelo Varieties [Citrus maxima (J.Burm.) Merr.] Collected
in Northern Vietnam

ABSTRACT

This study aimed to evaluate several morphological characteristics and genetic diversity levels based on
morphological markers of red pomelo varieties collected in Northern Vietham. The research material consisted of 16
red pomelo varieties collected in 2025. Leaf and fruit morphological characteristics were described and measured;
flowers were observed under a STECK JSZ5B stereomicroscope with a 10x eyepiece and 1-4.5x objective lens;
morphological genetic diversitywas analyzed using NTSYS 2.1, PCA multivariate analysis, and cluster analysis. The
results showed that the red pomelo varieties differed significantly in leaf, flower, and fruit size, as well as quality
indicators. Genetic diversity analysis based on 18 traits yielded similarity coefficients ranging from 0.10-0.38 and
were classified into four groups. The PCA results showed that fruit quality indicators (Brix, dry matter, total sugar)
were the main factors influencing the differentiation among red pomelo varieties, and they also showed a strong
positive correlation with each other. Some varieties such as M2, M5, M6, M10, M11, M12 and M13 had go od quality.
The research results contribute to supplementing the scientific database for the conservation and sustainable
exploitation of red pomelo genetic resources in Vietnam.

Keywords: Fruit quality, Citrus maxima, morphological diversity.
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Nghién ctru da dang di truyén dwa trén dac diém hinh thai va chét lwong cla cac giéng budi dd [Citrus maxima

(3.Burm.) Merr.] thu thap tai mi&n B&c Viét Nam

1. DAT VAN DE

Cay budi [Citrus maxima (J.Burm.) Merr.]
12 mot trong nhiing loai ciy c¢6 mui c6 ngudn goc
tit khu vuc nhiét déi va can nhiét déi chau A ti
trudée nam 2000 truée cong nguyén (Louzada &
Ramadugu, 2021). Budi khéng phai 1a san phiam
clia qua trinh lai ty nhién gitia cic loai Citrus
khac ma dugc xem 12 mot trong ba loai géc hinh
thanh nén nhém cay c¢6 mui hién nay (Barrett &
Rhodes, 1976). Dong thdi, budi cling dugdc xac
dinh 12 loai bd me tham gia hinh thanh nhiéu
loai ciy c¢6 mui quan trong nhu cam, chanh va
bu6i chum (grapefruit) (Nicolosi & cs., 2000;
Luro & cs., 2025).

Tai Viét Nam, budi 1a cay &n qua chu lyc cé
gia tri kinh ké& cao, phan b rong khép cac ving
sinh thai, dic biét 1a khu vuc mién Béic. Bén
canh cac giéng budi rudt tring, nhém budi do
thé hién su da dang dang ké vé hinh théi va
chat lugng gifia cac ngudn gen, tao tiém ning
cho cong tac chon loc va lai tao gidng dap tng
nhu cu thi truong. Cac nghién ctiu gan day cho
thay budi dé cé6 nhiéu uu thé vé cdm quan (mau
sic hap din), dong thdi giau cac hgp chit sinh
hoc nhu carotenoid, polyphenol va vitamin C,
g6p phén nang cao gia tri dinh dudng, cé tiém
niang tdng dung trong ché& bién va thuc phiam
chiic nang (Sapkota & cs., 2022; Rymbai & cs.,
2025). Tuy nhién, nguén gen budi dé van chua
dugc khai thac va phét trién tuong xtng véi
tiém n#ng hién cé.

DPic diém hinh thai déng vai trd 1a nhing
tham sd rat quan trong trong cac chién lugc
chon tao giong, dong thoi 1a nhiing chi thi dau
tién dugc st dung trong cong tic quan ly, danh
gia ngudn vat liéu ban ddu (Duan & cs., 2025).
Da dang di truyén 14 nén tang cho cong tac bao
ton ngudn tai nguyén di truyén thuc vat ciing
nhu viéc khai thac tiém n#ng st dung cua
ching. Tuy nhién, cac nghién ctitu mé td mot
cach hé théng vé dic diém cua ngudn gen budi
dd hién con han ché, dan dén thiéu hut théng
tin khoa hoc v& cic dic tinh quan trong cua
nhém gidng nay. Do d6, nghién ctiu nay dugc
thuc hién nhdm phén tich dic diém hinh théi va
da dang di truyén dua trén chi thi hinh thai caa
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cac gidng budi d6, gép phan khai thac hiéu qua

nguodn gen va phuc vu phat trién san xuit.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Vat liéu nghién ctu gém 16 gidéng budi do
c6 tudi tit 8-15 nam thu thap tai 4 tinh thudc
mién Bic Viét Nam tit thang 1 dén 12 nam 2025
(Bang 1). Budi dé 1a nhém giéng budi c6 phan
thit qua (tép) mang séc d6 hoic hong. Cac vudn
bu6i thu nhap dudc canh tac theo kinh nghiém
cuia ngudi dan dia phuong.

2.2. Panh gia cac chi tiéu

Phuong phap thu mau: Cac mau 14, hoa,
qua dudc thu trén 3 cay/l1 giéng. Thu ¢ 4 huéng,
trong tan va ngoai tan. SO lugng mau 14, hoa,
qua: 10 mAu/1 cay. CAy thu mau c6 tudi tix 8-15
nam. La thu 1a 14 trudng thanh. Hoa thu vao
ngay nd ro. Qua thu khi dat d6 chin sinh ly.

Phuong phap danh gia: M6 tad dic diém
hinh thai cta 14, hoa, qua cta ciy budi theo
TCVN 13381-4:2023; PPVFRA (2001) va IPGRI
(1999). Hoa dugc quan sat duéi kinh soi néi
STECK JSZ5B v6i thi kinh 10x, vat kinh 1-4,5x.
Chup anh biang may anh Sony DSC-HX7V.

Panh gia ty 1é hitu duc ctia hat phan bing
phuong phap nhuém mau bing dung dich KI
1%. Panh gia stic sdng hat phan bing cich nudi
cdy hat ph&n trén moéi trudng cé chtia 30%
sucrose, 7% agar va 1lmg/l H,BO, trong 24 gic
sau d6 nhudém mau bang dung dich Carmin 1%
dé quan sat ty 16 nay mam (Tran Van Hau &
cs., 2014).

Cac chi tiéu chit lugng qua dugc xac dinh
theo céac tiéu chudn Viét Nam hién hanh, bao
gdbm: Ham lugng chat kho theo TCVN5366: 1991,
d6 Brix theo TCVN 7771: 2007, ham lugng duong
tong s6 theo TCVN4594: 1988, ham luong axit
ascorbic theo TCVN6427-2:1998, ham lugng axit
chuéin d6 duge theo TCVN 5483: 2007.

Do rdo cua tép, d0 gion cua tép: Danh gia
khi qua chin sinh 1y, béc ngdu nhién 10 qua/l
giong va danh gia bing cam nhéan (theo TCVN
13381-4: 2023).
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Bang 1. Danh sach cac giong budi do thu thap tai mién Bic Viét Nam

Ky hiéu Tén giéng Ngudn gbc Noi thu thap

M1 Bwéi Ruby Thai Lan Thai Lan My Btrc, Ha Noi

M2 Buwéi chum Chwong My Chuong My, Ha Nobi Phu Nghia, Ha Noi
M3 Bwéi dé Mé Linh (ngot) Mé Linh, Ha Noi Mé Linh, Ha Noi

M4 Bwéi dé Mé Linh (chua) Mé Linh, Ha Noi Mé Linh, Ha Noi

M5 Buw&i dé Tan Lac Tan Lac, Hoa Binh Tan Lac, Pha Tho

M6 Buwdi Phuc Kién Trung Quéc Gia Lam, Ha Noi

M7 Buwdi Thd Pao Pha Xuyén, Ha Noi Dai Xuyén, Ha Noi
M8 Bwéi Luan Van (chin sém) Xuan Bai, Thanh Hoa Lam Son, Thanh Hoa
M9 Bwéi Luan Van (chin muén) Xuén Bai, Thanh Hoa Lam Son, Thanh Hoa
M10 Buwé&i Da xanh Vinh Long My B, Ha Nobi

M11 Bwai Phic Trach Phac Trach, Ha Tinh My Burc, Ha Noi

M12 Bwéi Buwong dao HD Thach Thét, Ha Noi Thach Thét, Ha Noi
M13 Budi dao HD (Pao Thanh Hong) Thanh Héng, Hai Dwong Ha Péng, Hai Phong
M14 Bwdi dao Thanh Hoéa Xuan Bai, Thanh Hoéa My Blrc, Ha NOi

M15 Bwadi Pomelo Cu ba Gia Lam, Ha Noi

M16 Buw&i Long trai My Blrc, Ha NOi My Blrc, Ha NOi

Cac chi tiéu theo doi: Nghién ctiu tap trung
vao viéc danh gia mot loat cac dic diém hinh
thai, bao gém cac diac diém cta 14 nhu chiéu
dai cudng 14, chiéu dai - chiéu rong 14, chiéu
dai - chiéu rong eo 14, hinh dang dinh 14, kiéu
mép 14, mau sic va hinh dang phién la. Cac
dic diém cua hoa nhu chiéu dai cuéng hoa,
duong kinh hoa, chiéu dai - chiéu rong canh,
chiéu dai nhuy - nhi, s6 nhi, s6 canh hoa. D6i
v6i cac dac diém cta qua, cac dac diém dugc
danh gia nhu chiéu cao qua, dudng kinh qua,
s0 mui/qua, d6 day vé qua, mau sic vo qua,
mau sic cui, hinh dang qua, khéi lugng qua,
khéi lugng mii, khéi lugng hat, ty 1& an dugc,
mau sic tép, do gion - rao cla tép. Vé cac chi
tiéu chat lugng qua nhu phén tram chat khd,
d6 Brix, ham lugng dudng téng s§, ham lugng
vitamin C, ham luong axit tdng s6 ciing dugc
danh gié.

2.3. Xt 1y 6 liu

S6 litu thi nghiém duge 13y gid tri
trung binh, d0 léch chuén (SD), CV% béing
Microsoft Excel.

Da dang di truyén dya trén 18 tinh trang
hinh thai va chit lugng (Chiéu dai - rong 14,
chiéu dai - rong eo 14, chiéu dai cudéng 14, dang
la, mau sic 1a, dinh 14, mép 14, chiéu dai cudng
hoa, chiéu dai canh hoa, s6 nhi, khéi lugng qua,
mau vé qui, mau cui, mau tép, hinh dang qua,
d6 rao) duge phan tich bing phan mém NTSYS
2.1 théng qua hé sé tuong déng, két hgp phan
tich da bién PCA va phan tich cum.

3. KET QUA VA THAO LUAN

3.1. Piac diém hinh thai ctia cac giong budi
do thu thap

3.1.1. Pic diém hinh thai la

Pic diém 14 cta cac gidng budi dd thu thap
duge danh gia qua 9 chi tiéu thé hién & bang 2.

Chiéu dai 14 ctia cac gidng budi dd nghién
ctiu dao dong trong khoang 7,4cm (M6) dén
13,4cm (M9), trong khi chiéu rong 14 bién thién
ti 4,3cm (M12) dén 8,3cm (M1). Dai eo 14 dao
dong tu 1,4cm (M15) dén 3,8cm (M16), rong eo
l4 dao dong tu 1,3cm (M6, M12) dén 3,4cm
(M16), cho thdy mtic bién dong nhit dinh gitia
céc gidng.
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Nghién ctvu da dang di truy&n dwa trén dac diém hinh thai va chat lwgng cla cac giéng bwéi dé [Citrus maxima (J.Burm.) Merr.] thu thap tai mién Bac Viét Nam

Bang 2. Pic diém hinh thai l1a ctia cac giong budi dé (Mean + SD)

Kihiéu D - cubngla (cm) D - la (cm) R - 14 (cm) D-eola(cm) R-eola(cm) HD dinh 1a Mép la Mau séc la HD phién la
M1 0,26 + 0,06 12,7+ 1,11 8,3+0,25 2,9+0,67 2,0 £ 0,55 Tron Nguyén, hoi lwon séng nhe Xanh Gan tron
M2 0,40+ 0,10 13,1+£0,10 7,4+0,44 3,3+0,21 3,0+£0,06 Nhon vira Nguyén, hoi lwgn séng nhe Xanh Hip
M3 0,33 £ 0,06 9,1+0,53 7,8+0,90 2,6 £0,10 2,5+0,70 Tron Nguyén, hoi lvon séng nhe Xanh Gan tron
M4 0,37 £ 0,15 12,8 £ 1,83 7,8+0,74 3,5+1,27 2,7+0,67 Nhon Nguyén, hoi lwgn séng nhe Xanh Elip
M5 0,33+0,15 10,7 £ 0,89 75+0,17 25+0,15 2,4+0,62 TU Nguyén, hoi lwon séng nhe Xanh Elip
M6 0,50 £ 0,20 74 +221 4,8 +1,44 1,6 £ 0,57 1,3+0,61 Nhon vira Nguyén, hoi lwon séng nhe Xanh Hip
M7 0,43+0,12 13,3+ 0,40 75+0,15 2,8+0,10 2,3+0,25 Tron Nguyén, hoi lwgn séng nhe Xanh Gan tron
M8 0,77 £0,25 9,7 £ 3,01 52+0,85 2,4+0,36 1,8+0,35 Nhon Nguyén, hoi lvon séng nhe Xanh Hip
M9 0,90 + 0,17 13,4 £ 0,40 7,4+0,35 3,6 £ 0,67 2,8+0,67 Nhon Nguyén, hoi lwgn séng nhe Xanh Elip
M10 0,40 £ 0,10 10,9+ 1,18 6,7+1,18 2,2+0,26 1,5+0,83 Tron Nguyén, hoi lwgn séng nhe Xanh Gén tron
M1l 0,30+ 0,10 9,5+0,76 6,5+ 0,55 2,6 £ 0,50 1,9+ 0,47 Tron Nguyén, hoi lwon séng nhe Xanh Gan tron
M12 0,67 £ 0,46 10,1+1,05 4,3+0,12 2,1+0,55 1,3+ 0,51 Nhon Nguyén, hoi lwgn séng nhe Xanh Hip
M13 0,47 £0,12 11,9+ 0,90 8,0 £ 0,07 2,7+0,14 2,4 £ 0,06 Tu Nguyén, hoi lwgn séng nhe Xanh Gan tron
M14 0,47 £0,12 11,6 £ 1,47 6,7 £ 0,31 3,0 £ 0,50 2,5+0,71 Tu Nguyén, hoi lwgn séng nhe Xanh Gan tron
M15 0,30 £ 0,10 8,9+0,23 6,0 £ 0,25 1,4+1,12 2,7+0,10 Tron Nguyén, hoi lwgn séng nhe Xanh Gén tron
M16 0,30 £0,17 11,7 £ 1,89 7,8+1,07 3,8+0,74 3,4 +0,95 Tron Nguyén, hoi lvon séng nhe Xanh Hip
CV% 40,60 16,36 17,62 28,26 26,79

Ghi chu: R: Réng; D: Dai; HD: Hinh dang.
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Bang 3. Pic diém hinh thai hoa ctia cac giong budi d6 thu thap (Mean * SD)

Doan Thu Thay, Lé Thi Tuyét Cham, Nguy&n Thu Thay, Nguyén Ngoc Diing, Hoang Bang Diing, Ngé Thi Hong Tuwoi

Kihigu D-cubnghoa(cm) BK-hoa(cm) D-canh(cm) R-canh(cm) D -nhuy (cm) D - nhj (cm) Sé nhj Sb canh Ty € HPHD (%)  Strc NMHP (%)
M1 2,00+ 0,10 3,52+ 0,26 2,57 £ 0,29 0,77 £ 0,21 1,50 £ 0,17 1,50 £ 0,15 34,66 +2,52 4 100 100
M2 1,70+ 0,10 2,90+ 0,20 2,67 + 0,06 1,03 £ 0,06 2,47 £0,12 2,40 £ 0,05 28,33 £4,93 4 100 100
M3 2,47 £ 0,06 2,70 £ 0,87 2,40 + 0,26 0,93 £ 0,06 1,73+ 0,15 1,70 £ 0,08 31,67 £3,51 4 100 100
M4 1,53 £ 0,06 2,63 +1,92 2,47 £ 0,25 1,10+ 0,10 1,87 £ 0,06 1,70+ 0,13 31,33 £2,31 4 100 100
M5 1,97 £ 0,05 2,70+ 0,17 2,76 £ 0,15 0,50 £ 0,10 1,50 + 0,40 1,50 + 0,06 28,67 £1,15 4 100 90
M6 1,30 £ 0,14 2,95+ 0,30 2,70+ 0,75 0,67 £0,15 1,93+ 0,35 1,83 £ 0,02 29,33 3,21 4 100 80
m7 1,73+0,15 2,89+ 1,24 3,03+0,25 1,20 + 0,46 2,03+0,15 1,98 + 0,06 40,00+7,55 4 100 100
M8 2,77 £ 0,06 2,85+ 0,01 2,80 + 0,53 0,97 £0,12 1,73+0,23 1,73+0,12 34,33 £4,16 4 100 80
M9 2,67 £ 0,15 3,47 +£0,12 2,77 £ 0,51 0,93 £0,15 1,57 £ 0,15 1,55+ 0,43 33,00 +0,06 4 100 85
M10 1,77 £ 0,15 3,10+ 0,51 2,53 + 0,06 0,90 £ 0,10 1,90 + 0,61 1,90 £ 0,79 33,00 £6,93 4 100 80
M11 2,03 + 0,06 3,50 £ 0,21 2,37 £ 0,20 0,90 + 0,01 1,90 £ 0,10 1,90 £ 0,34 37,33 5,51 4 100 80
M12 2,00+ 0,10 2,63 £ 0,99 2,40 £ 0,61 0,97 £ 0,23 2,00 £+ 0,00 1,93 £ 0,55 36,67 £2,08 4 100 100
M13 2,17 £ 0,15 2,93 +0,15 2,63 £ 0,55 0,57 £0,12 1,73+ 0,15 1,60 + 0,08 31,67 £2,52 4 100 95
M14 1,47 £ 0,06 3,20+0,10 2,50 £ 0,10 0,90 £ 0,17 2,00 £ 0,00 1,87 £ 0,56 29,00 +2,65 4 100 100
M15 2,60 £ 0,10 3,60+ 0,45 2,83+0,17 1,23+0,21 1,563+ 0,45 1,50 £ 0,17 22,00 +8,19 4 100 80
M16 2,00 £ 0,10 2,76 £ 1,15 2,43 +0,49 1,20 + 0,44 1,96 + 0,35 1,95+ 0,19 35,67 £2,08 4 100 100
CV% 28,03 11,17 7,24 23,19 13,72 13,35 13,51

Ghi chi: DK: Pudng kinh, D: Dai; R: Réng; HPHD: Hat phan hitu duc; NMHP: Nay mam hat phan.
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Nghién ctru da dang di truyén dwa trén dac diém hinh thai va chét lwong cla cac giéng budi dd [Citrus maxima

(3.Burm.) Merr.] thu thap tai mi&n B&c Viét Nam

Bén canh d6, hinh dang dinh 14 cta cac
gidng budi d6 dudc phan thanh 4 dang: dinh la
nhon (25%), nhon vwa (12,5%), tu (18,75%) va
dinh 14 tron (43,75%), trong d6 dang dinh la
tron chiém ty 1é cao nhat. V& hinh dang phién
14, cac gidng dudc chia thanh hai nhém la dang
elip va gan tron, mdi nhém chiém 50%. Pang
chi y, cac giéng cé phién 14 gin tron thuong di
kém véi dinh 14 tron, cho thay mdi lién két nhat
dinh gita cac dic diém hinh thai la.

Ngudc lai, mau séc 14 va diac diém mép la
tuong d6i dong nhit gifia cic giéng nghién ctu,
tat cd cac gibng déu c6 14 mau xanh véi mép la
nguyén, hoi lugn séng nhe. Tinh déng nhat nay
cho thdy cac tinh trang nay it bién dong va cé
gi4 tri phan loai th&p hon so véi cac dic diém
hinh thai khac.

3.1.2. Pic diém hinh thai hoa
DPic diém hinh thai hoa cta cac gidng budi
dd dugc thé hién qua 9 chi tiéu trong bang 3:

M2-Bwoi Chum CM

M6-Bui Phic Kién

M9-Buréi Ludn Van
(chin muon)

M13-Burdi Dao HD

M14-Budi dao TH

M15-Bwdi Pomelo

Két qua nghién ciiu cho thiy cac chi tiéu vé
hinh thai hoa cta cac giéng budi dé c6 su bién
dong nhat dinh. Chiéu dai cuéng hoa dao déng
ti 1,38cm (M6) dén 2,67cm (M9), trong khi dai
canh hoa bién dong ti 2,37cm (M11) dén 3,03cm
(M7) va dudng kinh hoa tu 2,70cm (M3, M5) dén
3,60cm (M15). Tuy nhién, s6 canh hoa & tat ca
cac gidng déu 6n dinh & mitc 4 canh, thé hién
tinh 6n dinh di truyén cao.

Chiéu dai nhuy va nhi dao dong lan lugt
trong khoang 1,50-2,47cm va 1,50-2,40cm, véi
hai chi tiéu nay cé gia tri gin tuong duong
nhau. S& chi nhi dat gia tri cao nhit & M7 (40,00
chi nhi). Dang chi y, ty 1é hat phan hitu duc cta
cac giong budi dé déu dat 100%, trong khi ty 1&
nay mam hat ph&n dao déng tit 80-100%, phan
anh chit lugng phdn va kha ning sinh san t6t.
Nhin chung, hé s bién dong (CV%) ctia cac chi
tiéu hinh thai hoa dao déng tu 7,24-28,03%, cho
thay mtc bién dong ti thap dén trung binh gifia
céc gidng.

M4-Buroi do ML
(chua)

M3-Burroi do ML

(ngot}

M8-Bw&i Luan Van
(chin s&m)

M7-Buwéi Tho dao

M16-Budi Long trai

Ghi chi: TL: Thai Lan; CM: Chuong My; ML: Mé Linh; TH: Thanh Héa; Trong mét anh: gdbm mdt trén cia 14 va

mét dudi caa la.

Hinh 1. Hinh thai 14 ctia cac giong budi d6 thu thap
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M13-Busi Bio HD M14-Busi dio TH M15-Bui Pomelo
Ghi chu: TL: Thai Lan; CM: Chuong My; ML: Mé Linh; TH: Thanh Hoa.

Hinh 2. Hinh thai hoa ctia cac giong budi d6 thu thap
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MI1-Buéi Ruby TL M2 Buéi Chum CM M3-Buéi @6 ML (ngot) ~ M4-Busi @6 ML (chua)
3 Y v

MS5-Bwoi d6 Tan Lac M6-Buéi Phiic Kién

M9-Bwéi Luin Van
(Chin muén)
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MI13-Buéi Pao HD MIl4-Bugi dao TH MI15-Budi Pomelo M16-Buwéi Long trai

Ghi chu: TL: Thai Lan; CM: Chuong My; ML: Mé Linh; TH: Thanh Hoa.

Hinh 3. Hat phAn ndy mam cta cac giong budi doé thu thap
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Nghién ctru da dang di truyén dwa trén dac diém hinh thai va chét lwong cla cac giéng budi dd [Citrus maxima

(3.Burm.) Merr.] thu thap tai mi&n B&c Viét Nam

3.1.3. Péic diém hinh thai qua

Pic diém hinh thai qua cta céac giong budi
dd thu thap dude do d€m qua cac chi tiéu trong
bang 4a va 4b.

Céc chi tiéu kich thuée qua cho thay su bién
dong rd rét gifia cac giong. Chiéu cao qua dao
dong kha 16n (CV = 26,17%), trong d6 M10 c6
chiéu cao 16n nhat (25,33cm), trong khi M8 va
M14 thap hon rd rét, phan anh sy khac biét
manh vé chiéu cao qui. Ngudc lai, dudng kinh
qua c6 miic bién déng thap hon (CV = 10,86%),
dao dong trong khoang tuong déi 6n dinh gitia
cac gidng.

Trong cac chi tiéu nghién ctiu, s6 mui cé
CV% (11,73%), cho thdy day la tinh trang 6n
dinh, mang tinh di truyén cao, it chiu anh hudng
cua diéu kién ngoai canh. S6 mui ctia cic gidng
budi @6 tu 11,63 dén 16,50 mui, tuong duong v6i
két qua 13-17 mui dudc ghi nhan trong céc
nghién ciu trude (Tran Thi Mo & Nguyén Xuin
Héng, 2020). Ngudgc lai, d6 day vo qua c6 CV%
cao nhat (35,68%), cho thady chi tiéu nay c6 miic
bién dong 16n va chiu anh hudng rd cua giéng.

Vé dic diém cam quan, mau sic vo qua kha
da dang, gbm c6 cAc mau sic nhu xanh, vang,
vang héng, vang cam, cam d6 va dd, trong d6 phd
bién nhét 14 mau vang, tao gia tri thAm my cao,
phit hop cho tiéu dung va trung bay trong dip 1&
tét. Hinh dang qua chti yéu 1a dang cdu, mot s6 it
c6 dang bau duc hoic hinh 16 (M2, M7, M6).

Nhu vay, chi tiéu hinh thai qua c6é hé s6
bién dong (CV%) dao dong tu 10,86-35,68%. Cac
chi tiéu c6 CV% thap nhu dudng kinh qua va s6
mui c6 xu huéng 6n dinh, trong khi cac chi tiéu
c6 CV% cao nhu chiéu cao qua va do day vo la
nhiing dic diém bién dong manh.

Khéi lugng qua cua cac giéng budi do dao
dong tit 890,53¢ (M7) dén 1835,27g (M15). Khoi
lugng mui bd hat dao dong tir 522,46g (M1) dén
974,03g (M15). Ty 1é phan &n dugc bién thién tu
51,75% dén 69,21%, trong d6 M2, M4, M5 M7,
M8, M9, M13, M14 va M16 dat trén 58%, phu
hdp véi miic ty 1é an duge duge coi 1a t6t doi véi
cac giong budi ban dia (50-60%) theo Tran Thi
Mo & Nguyén Xuan Héng (2020). Dic biét, khoi
lugng hat thap 6 mot s6 giong (M4, M10, M13)
c6 uu thé trong chon gidng it hat.

Bang 4a. Pac diém hinh thai qua ctia cac giong budi dé thu thap (Mean + SD)

Ki hiéu Chié‘i a0 qua D’ér?];‘é S6 mui 2 d?gn‘()"-” qua - Mau qféc Mau sic cui  Hinh dangqua
M1 12,37 £ 0,47 10,83 £ 0,35 12,67 £ 0,58 1,00£0,00  Xanh Héng Cau

M2 14,90 + 0,26 13,607 + 0,58 14,50 + 0,71 1,47 +0,06 Vangcam  Hong Bau duc
M3 12,87 £ 0,57 14,83 + 1,04 13,33+ 0,58 210010 Do Héng nhat Cau

M4 13,30 + 0,61 15,10 + 0,85 15,33 + 0,58 1,00+£0,00  Xanh Tréng Cau

M5 14,00 £ 1,00 14,23 + 0,68 14,67 £1,15 1,90+0,10  Vang Héng Cau

M6 11,50 + 0,50 11,37 + 0,21 11,63 + 2,51 0,97 +0,06  Vang Tréng Lé

M7 14,77 £ 0,25 13,70 + 0,44 13,93+ 1.10 240+0,10  Vang Hong Bau duc
M8 10,00 + 1,00 11,47 £ 0,50 14,67 + 0,58 1,93+0,12  Vangdd Hong nhat Cau

M9 14,83 + 0,29 14,67 + 0,58 16,50 + 0,87 1,60+0,10  Camdd héng Cau
M10 2533 + 1,53 12,36 + 0,55 16,07 + 0,91 1,47+0,05 Vangcam  Hbng dam Cau
M11 10,77 £ 0,25 12,17 £ 0,76 14,27 + 0,64 2,26+0,06 Vang Hong Cau
M12 12,63+ 0,71 14,40 + 0,36 14,23 + 0,40 2,90+0,17 Vanghdng Hbng nhat Cau
M13 12,37 £ 0,55 11,77 £ 0,25 13,20 + 0,72 1,30+£0,10  Vang Hong Cau
M14 10,53 + 0,50 12,33 + 0,58 13,32+ 0,72 1,10+0,10  Vang Héng Cau
M15 15,50 + 0,50 14,53 + 0,50 13,73 + 0,46 1,63+0,15  Vang Hong Cau
M16 11,57 £ 0,40 12,27 + 0,64 9,83 0,29 1,00£0,00 Vang Trang Cau
CV% 26,17 10,86 11,73 35,68

Ghi chi: PK: Puong kinh,
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Bang 4b. Pac diém qua ctia cac giong budi d6 thu thap Mean + SD)

Ki hieu Khéi lwong qué Khéi lvgng mai Khéi lwong hat Ty 1& &n dwoc Méu'séc Do gion DG réo
(9) (9) (9) (%) tép cuatép clatep
M1 930,70 £ 35,26 522,46 £ 7,51 47,00 + 2,65 56,14 £ 2,47 bo Gion Rao
M2 1503,50 £ 11,69 872,45 + 15,28 42,33 + 2,52 58,03 £ 0,27 Héng Gion Rao
M3 1030,10 £ 26,57 533,10 £ 5,00 31,03 £ 0,95 51,75+ 0,77 bo Gion Rao
M4 1223,47 £ 25,14 846,80 + 25,17 12,03 + 0,96 69,21 £ 1,17 Héng nhat Gion Rao
M5 980,32 £ 26,99 570,90 £ 9,64 33,27 £ 0,64 58,23 £ 3,30 Hbng nhat Gion Rao
M6 1150,17 £ 49,75 627,00 + 21,40 59,17 £ 1,89 54,51 + 3,22 bo Gion Rao
M7 890,53 £ 77,43 571,17 £ 19,44 62,77 + 2,66 64,14 + 2,88 Hbng d6 Gion Rao
M8 1140,20 £ 5,69 673,60 £ 10,00 26,33 £ 0,55 59,08 £ 1,78 Hbng d6 Gion Rao
M9 1445,23 + 13,37 854,17 + 7,60 49,83+ 0,76 59,10 + 0,25 bo Gion Rao
M10 1050,30 £ 65,78 575,27 £ 1,50 6,97 £ 0,95 54,77 £ 0,96 Héng Gion Rao
M11 950,03 £ 20,00 540,00 + 13,85 48,53 + 3,07 56,84 + 1,35 Hong Gion Rao
M12 1038,47 £ 10,63 545,60 £ 4,80 42,83 +0,76 52,54 £ 0,46 bo Gion Rao
M13 973,43 £ 25,33 615,50 £ 3.14 8,90 £ 0,79 63,23 £ 0,96 Héng d6 Gion Rao
M14 1473,50 £ 64,40 869,46 £ 2,12 64,10+ 1,15 59,01 £ 1,29 Héng Gion Rao
M15 1835,27 + 56,10 974,03 + 14,62 79,73 £ 1,55 53,08 £ 1,60 Héng d6 Gion Uot
M16 908,40 £ 10,38 534,94 + 20,59 54,80 £ 0,72 58,89 + 3,01 Hbng nhat Gion Rao
CV% 23,40 24,77 43,17 7,50

M1-Buéi Ruby TL

M7- Budi Thé dao MS-Buéi Luin Vin (chin sém)

M10- Budi Da xanh

Chu thich: TL: Thai Lan; CM: Chuong My; ML: Mé Linh; TH: Thanh Héa.

Hinh 4. Mot s6 hinh anh qua ctia cac giong budi dé thu thap

Vé cam quan, cac giong budi dd ¢ tép mau
héng nhat d&n do, tép gion va rao. DAy la nhiing
chi tiéu quan trong quyét dinh kha ning chip
nhan cta ngudi tiéu dung. Két qua nay dong
quan diém véi nghién ctiu cia Makkumrai & cs.
(2021), khi cho ring ngudi tiéu dung thich budi
rudt dé hon vi mau séc hdp din va cé chia cac

hop chéit chéng oxy héa. Ngoai hinh thtc bén
ngoai, cac dic tinh bén trong nhu d6 ngot, do
chua, d6 mong nudc va huong vi tong thé ciing
rat quan trong trong sé thich cia ngudi tiéu dung
d8i v6i cac giong budi cu thé. CV% cho thay khoi
lugng hat bién dong manh nhat (43,17%), trong
khi ty 1é an dugc 6n dinh hon (7,50%).
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Nghién ctru da dang di truyén dwa trén dac diém hinh thai va chét lwong cla cac giéng budi dd [Citrus maxima
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3.2. M6t s6 chi tiéu chat luong cua cac
giong budi d6 thu thap

Chat lugng qua la tiéu chi quan trong phan
anh gia tri thuong phdm va tiém ning st dung
clia cac giong budi, do d6 viéc danh gia cac chi
tiéu hoéa sinh 1a can thiét.

Ham lugng chit khé dao ddng tu 7,16%
(MS8) dén 12,18% (M12), véi gia tri trung binh
khoang 10,33%. Cac mA&u M12, M10, M6, Mi1,
M5 va M2 c6 gia tri cao, cho thdy tiém ning vé
gia tri dinh dudng. Do Brix, chi tiéu lién quan
truc tiép dén d6 ngot clia qua, bién dong trong
khoang 5,10-11,30%, v6i cac mau M12 (11,30%),
M13 (10,85%), M3 (10,40%), M10 (10,30%) va
M5 (10,20%) dat gia tri cao.

Ham lugng duong téng s6 dao dong tir
4,24% (M8) dén 8,98% (M13), véi gia tri trung
binh khoang 7,76%. Cac mau M13, M10, M5,
M16 va M11 c¢6 ham lugng dudng cao, gép phan
tao nén vi ngot dic trung va nang cao chit
lugng cam quan ctia qua. Su tudng quan thuan
gitta @0 Brix va ham lugng dudng tdng s6 ciing
dugc ghi nhan § hau hét cac mau.

Ham lugng vitamin C thé hién su bién dong
16n, tit 38,36 mg/100g (M8) dén 88,68 mg/100g
(M12). Cac maiu M12 (88,68 mg/100g), M13
(86,48 mg/100g) va M3 (84,91 mg/100g) ndi bat
v61 ham lugng vitamin C cao. Ham lugng axit
tong s6 dao déng trong khoang 0,134-0,838%,
anh hudng truc ti€p dén vi chua va su cin bing
cam quan gifia vi ngot va vi chua. Mau M12
(0,134%) va M5 (0,188%) c6 ham lugng axit
thap, tao vi ngot diu va dé& dugdc nguodi tidu dung
ua chudng. Ngudc lai, cac mau M4 (0,838%),
M13 (0,834%) va M9 (0,777%) c6 ham lugng axit
cao, tao vi chua ro.

Két qua danh gia cac chi tiéu chat lugng cho
thay cac giong budi d6 cé su khac nhau ro rét vé
chat kho, d6 Brix, ham lugng dudng téng sd,
vitamin C va ham lugng axit. Mot s6 mau nhu
M2, M5, M6, M12, M13 c6 ham lugng chat kho
va Brix x&p x1 hoic cao hon so véi budi Da xanh
va budi Phic Trach, vén dugec xem 1a nhiing
giong cé chat lugng &n tuoci tot & Viet Nam. Ham
lugng vitamin C cta cac gidng budi do trong
nghién ctiu nay nhin chung 6 mtc trung binh.
Ham lugng axit tuong d6i thap & da s6 mau gitp
tao vi ngot hai hoa.

Bang 5. Cac chi tiéu chat lugng cua cac giong budi dé thu thap

Ky higu Chét kho Brix Puoéng téng sb VTMC Ham luong axit
(%) (%) (%) (mg/100g) tong s (%)
M1 10,01 9,30 7,78 47,37 0,469
M2 11,13 9,60 8,13 49,82 0,536
M3 9,63 10,4 7,25 84,91 0,700
M4 8,25 8,00 6,70 44,52 0,838
M5 11,32 10,2 8,49 46,58 0,188
M6 11,51 9,50 8,08 48,42 0,563
M7 9,95 9,00 7,57 49,12 0,415
M8 7,16 5,10 4,24 38,36 0,415
M9 8,68 8,50 7,61 58,90 0,777
M10 11,52 10,30 8,66 41,10 0,442
M1l 11,45 9,80 8,26 47,72 0,456
M12 12,18 11,30 7,89 88,68 0,134
M13 11,10 10,85 8,98 86,48 0,834
M14 9,03 8,50 7,68 57,37 0,563
M15 7,30 7,00 6,50 45,42 0,418
M16 10,10 9,00 8,34 56,28 0,486

Ghi chii: % céc chat tinh theo khéi lugng tuci phan dn duoge.
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Hinh 6. So d6 Biplot PCA giita cac chi tiéu chat lugng qua va cac giong budi do

3.3. Panh gia da dang di truyén dua trén
chi thi hinh thai ctia cac giong buéi do6

Qua phan tich da dang di truyén hinh thai
cia 16 gibng budi dé dua trén 18 tinh trang
(Chiéu dai - rong 14, chiéu dai - rong eo 14, chiéu
dai cudng 14, dang 14, mau séc 14, dinh 14, mép

14, chiéu dai cuéng hoa, chiéu dai canh hoa, s6
nhi, khéi lugng qua, mau vé qud, mau cui, mau
tép, hinh dang qua, dd rao) két qua (Hinh 5) cho
thdy, 16 giéng budi dd c6 hé s6 tuong dong tir
0,10 dén 0,38, cho thiy ngudn vat litu c6 da
dang di truyén tuong d6i cao. Theo dé, & miic
tuong dong 0,17 cic gidng dudc chia thanh 04
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Nghién ctru da dang di truyén dwa trén dac diém hinh thai va chét lwong cla cac giéng budi dd [Citrus maxima
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nhém: Nhém I: Gém cac gidng: M1, M5, M7,
M11, M13, M14, M15; Nhém II: Gom M3, M10;
Nhém II: Gém M2, M9. Nhém IV: Gém M4,
M6, M8, M12, M16. Két qua nay tusng dong véi
nghién cttu cua Khuiat Hiu Trung & cs. (2009),
cho rang tap doan giéng budi ban dia cta Viét
Nam rat da dang va phong phu.

So d6 Biplot PCA cho thay hai truc chinh
Dim1 (43,9%) va Dim2 (29,8%) giai thich tdng
cong 73,7% bién thién cua dit liéu, phan anh tot
su khéc biét gitia cac giéng. Truc Dim1 chu yéu
lién quan dén cac chi tiéu chat lugng qua nhu do
Brix, chat kho, ham lugng dudng tong s6, trong
khi Dim2 phan anh su d6i lap gitia ty 1& an dugc
v6i vitamin C. Cac giéng 5, 10, 11, 13 nidm theo
huéng duong ctia Dim1 va lién quan véi céac chi
tiéu chat lugng qua, trong khi cac gidng xa goc
toa d6 (8, 3, 12, 4) thé hién su khac biét ro rét.
Con ham lugng axit va vitamin C ¢6 xu hudng
thé hién méi quan hé d6i nghich. Trén Dim2, ty
1é 4n dugc va mau sic tép ciing c¢6 déng goép theo
huéng duong (Shivanand & cs., 2025).

4. KET LUAN

Nghién ctiu di lam rdé mic d6 da dang vé
hinh thai, chat lugng qua va quan hé di truyén
cta 16 giéng budi dé thu thap tai mién Béc Viét
Nam. Céc chi tiéu hinh thai 14, hoa va qua thé
hién sy bién dong ti trung binh dén cao. Cac
mau giéng budi thu thap cé ty 1& hitu duc hat
phan, ty 1é ndy mam hat phan cao (80-100%)
cho thay tiém ning sinh san tot.

Cac chi tiéu chat lugng qua nhu dd Brix,
ham lugng chat kho, dudng tdng s6 va vitamin C
c6 su khac biét dang ké, trong d6 mot s6 mau
thé hién uu thé rd rét vé chat lugng &n tuci (M2,
M5, M6, M10, M11, M12, M13).

Phan tich da dang di truyén dua trén 18
tinh trang hinh thai cho thiy hé sé tuong dong
dao dong tu 0,10-0,38 va 6 mtc 0,17 cac gidng
dudc phan thanh 4 nhém chinh, phan anh mtic
dd da dang di truyén kha cao. Két qua PCA cho
th&y cac chi tiéu chat lugng qua (Brix, chat kh,
duong) chi phdi chinh su phan héa gitia cac
gidng va tudng quan thuan, trong khi axit va
vitamin C c6 xu huéng doi nghich.
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Nguén gen budi d0 mién Bic cb tiém ning
cho bao tén va chon giéng, mot s6 mau cé chat
lugng qua tot, ty 1& &n dudc cao va it hat 1a vat
liéu trién vong cho lai tao ning cao gia tri kinh
t& va dinh dudng.
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