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ABSTRACT

In this article, 107 commonly natural species of four Citrus groups in Vietnam: Citrus
maxima, Citrus reticulata; Citrus sinensis; and mixed group Citrus aurantifolia,
Citrofortunella microcarpa, Limonia acidissima were collected from Biotechnology
Research and Development Institute, Can Tho University. They were analysed ploidy
level by flow cytometry (FCM) method with Partec Ploidy Analyser PA I, Germany
machine. Nuclear DNA content was isolated from leaf of samples and measured light
scattering in various voltages to determine polyploidy. The experiment was done in an
effort to investigate polyploidy citrus cultivars in nature which are materials for seedless
breeding in future. Flow cytometry demonstrated 100% samples being the same diploid.
Especially, seedless lemon and seedless orange also consisted of diploid chromosome.
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TOM TAT

Pé tai nham khao sat mirc @6 da béi thé 107 mau cdy tw nhién thugc 4 nhom chinh: nhom
buci (Citrus maxima); nhom quyt (Citrus reticulata); nhom cam (Citrus sinensis); va
nhom  chanh (Citrus aurantifolia), hanh (Citrofortunella microcarpa), can thang
(Limonia acidissima) trong tap doan cdy co mui ¢ Viét Nam dang dwoc tr&ng tai Vién
Nghién cvu va Phat trién Cong nghé Sinh hoc, Dai hoc Can Tho. Thi nghiém dwoc thuc
hién bang phwong phdp phdn tich dong chay té bao (flow cytometry) sir dung mdy do da
béi thé Partec Ploidy Analyser PA-I, Dirc. Tién hanh ly trich ndi dung DNA nhdn la cdac
mau can khao sat va do kha nang tan xq anh sang o cac hiéu dién thé khac nhau dé xac
dinh bg nhiém sdc thé ciia ching. Két qua cho thdy 100% cdc cdy dwgc khdo sdt, déu
mang bg nhiém sdc thé lwéng boi (2n), khong c6 dang da boi nao. Bac biét, chanh va
cam khong hat ciing mang bg nhiém sdc thé heong boi.

Tir khéa: cdy c6 miii, dong chdy té bao, mdy do da bji thé, mirc da bji, thé da bji

1 PAT VAN DPE

Trai cdy c6 mui 1a mot trong nhitng mét hang cdy an trai rat duoc wa chudng khong
nhiing trong nuéc ma con ngoai nude. Cac giong cdy co mui dugc trong phd bién
dem lai nguon thu nhap chinh cho nong dan, nhu: cam B6 Ha, cam xa Poai, Van
Du, cam sanh, buéi Nam Roi, quit duong Bén Tre, quyt hong Ddng Thép.... Tuy
nhién, ngudn cdy gidng c6 nhugc diém chung 14 nhiéu hat, tinh trang c6 hat lam
giam gia tri thwong mai ctia nganh céng nghiép cdy c6 mui. Vi vdy, viéc tao gidng

'Vién Nghién ctru va phat trién Cong Ngh¢ Siqh Hoc, Truong Dai hoc Cin Tho
2 Khoa Khoa hoc Ty nhién, Truong Dai hoc Can Tho
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cdy c¢6 mui khong hat la muc ti€u quan trong dang dugc dat ra cho cong tac
tao giong.

Chién lugce duoc dit ra la 1am sao tim duogc ngudn gidng cdy c6 muai mang thé da
bdi ¢6 sin trong tu nhién 1am ngudn nguyén liéu cho viéc lai tao gidng khong hat
sau nay. Trudc day, dé phat hién duoc cac gidng cay da boi, nguoi ta st dung
phuong phép dém nhiém sac thé. Phuong phéap nay to ra tén thoi gian, kho nhoc va
thiéu chinh x4c ma quy trinh thuc hién lai khéng dong nhét cho cac loai cay khac
nhau (Martens va Reisch, 1988; Owen va Miller, 1993).

Vi v@y mét phuong phap méi da ra doi, d6 la phuong phap tng dung dong chay té
bao (flow cytometry-FCM) dé phan tich mirc d6 da boi thé cua sinh vat. Day la
phuong phap duogc danh gia 1a nhanh, don gian va hiéu qua trong nhimg nim gan
day. Leus (2005) da sir dung may CA-II va PAS-III (Partec, Dirc) dé phén tich
mirc boi thé va phén loai 339 gidng hoa hdng (Rosa sp.) tai vuon thuc vat cua Bo
mon Di truyén va Chon giéng, Dai hoc Ghent (Bi). An et al. (2009) di tién hanh
lai khac loai gitra Citrus unshiu voi Citrus sinensis bang ki thuat dung hop té bao
tran. Phuong phap FCM d4 to ra kha hiéu qua khi dwoc dung dé phén tich mirc do
da boi thé cua san pham con lai, khi két qua thu dwoc 1a 15 trong téng sb 102 cay
con lai 1a t boi thé. Va nguén giéng t boi (4n) nay dugc sir dung cho viéc lai tao
ra cay tam bdi (3n) khong hat.

Hién nay cac tap doan gidng cdy c6 mui & Viét Nam dat chat lwong tét rat phong
pha. Nhiing nghién ctru trén dic tinh hinh thai, sinh 1y va bo gen ciia chiing déu da
duogc thuc hién, tuy nhién viéc nghién ciru vé mirc do da boi thé cua tap doan nay
con bo ngo. Vi vay viée thyc hién “Khdo sat mirc dp da bji the ciia tip dodn
giong cdy cé miui ¢ Viét Nam biang phmrng phdp dong chay té bao” nham xdac
dinh murc da boi thé cua tap doan cdy giong nay. Trén co s¢ do6 tim ra mot ngudn
da boi thé cdy c6 mui c6 san trong tu nhién, nham hd trg cho nhitng nghién ctu
sau nay trong viéc tao ra giéng cay c6 mui khong hat.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Phwong tién nghién ciru

Vat liéu: Trong nghién ciru ndy ching t6i sir dung 107 mau bao gom 38 mau budi
(Citrus maxima), 21 mau quyt (Citrus reticulata), 34 mau cam (Citrus sinensis) va
14 mau thuoc nhoém chanh (Citrus aurantifolia), hanh (Citrofortunella
microcarpa), can thang (Limonia acidissima) do Vién Nghién ciru va Phat trién
Cong nghé Sinh hoc, Trudng Pai hoc Can Tho cung cap.

2.2 Phuong phap nghién ciru
2.2.1 Phwong phdp thu mdu

Trén co s& tap doan gidng cdy c6 mui duoc thu thap tir nhiéu tinh thanh khac nhau
cua ca nude hién dang dugc trdng va cham soc tai Vién Nghién ctru va Phat trién
Cong ngh¢ Sinh hoc, d@ tai chon ra khoang 100 gidng, moi giong thu tir 3-4 mau la
non & nhiéu vi tri khac nhau, 14 khoang tir 20-30 ngay tudi, sach bénh.

2.2.2 Phwong phap trich va nhuém noi dung DNA nhdn tir la cdy

- Lau sach mau l4 bang con 70°
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- Léy khoang 0,5 cm? mu 14 cho vao dia petri, cho 0,5 ml dung dich nhuém
CyStain UV ploidy (chira chét c6 tac dung ly trich néi dung DNA nhan té bao
va chit nhugm DAPI (4’ 6-diamidino-2-phenylindole) phat quang dudi
dén UV).

— Dung dao lam cét nho mau 14 thanh soi manh.

- Cho thém 1,5 ml dung dich nhu¢m Cystain UV ploidy, u ¢ nhiét d§ phong
trong khoang 3 phut.

~ Sau d6 loc dung dich mau qua mang loc Partec 30 um CellTrics (Dtc) va tién
hanh do mirc da boi thé trén may Partec Ploidy Analyser PA-I.

2.2.3 Phuong phap thiét lgp thong sé cho mdy Partec Ploidy Analyser PA-I

Céc miu ddi chimg ciia 4 nhém nhu sau: nhom budi (Citrus maxima) mau dbi
chung 1a budi 5 roi SH-P74; nhom quyt (Citrus reticulata) 1a quyt duong SH-M54;
nhom cam (Citrus sinensis) la cam soan SH-O58; nhom chanh (Citrus
aurantifolia) 1 chanh tau. Cac mau nay di dugc xac dinh duéi kinh hién vi mang
bd nhiém sic thé ludng boi 2n=18 - bd nhidm chuan cua chi Citrus. Tiép theo,
chung dugc dung dé thiét 1ap thong sb ludng bdi cho may do da boi thé.

Tién hanh do va hi¢u chinh cac thong s ctia may cho dén khi biéu do thu duge co
dang mot dinh cao va nhon, déng thoi cho gia tri trung binh ham lugng DNA
(mean DNA nuclei content) 6n dinh sau nhiéu lan do (khoang 10 1an). Gia tri cac
thong s6 ciia may duoc thiét 1ap nhu sau:

Déi véi nhém chanh, hanh, can thang

e Par Gain 1 615.0
e Speed : 1.00(ul/s)
e Total count : 9500

e L-L (Lower-level) : 100
e U-L (Upper-level) : 999
Déi véi cac nhém budi, quyt, cam

e Par Gain 1 690.0

e Speed : 1.00 (ul/s)
e Total count : 8000-10000
o L-L : 80

e U-L : 999

M&i mau khao sat duoc ph'gln tich laf}p lai 3 1an. Ghi nhan gia tri trung binh nay cua
moi mau (C). Sau moi 10 lan do, tién hanh rira may bang dung dich rira hodc dung
dich loai nhiem.

2.2.4 Phdn tich sé liéu

Mirc d6 da boi thé ciia mau thi nghiém tinh theo cong thurc:
(C/ C()) X N(]

Vi
— C: Gi4 tri trung binh ham lugng DNA nhén ciy cin khao sat
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- Cy: Gia tri trung binh ham lugng DNA nhan cay ddi ching
- Np: Mure da boi caa mau dbi chung

3 KET QUA VA THAO LUAN

3.1 Phén tich chung

Céc gia tri ndi dung DNA nhan trung binh ctia cac mau dbi chimg nhu sau: budi 5
roi SH-P74, Mean Cy=103,93 (Hinh 1A, B); quyt duong SH-M54, Mean
Co=101,76 (Hinh 2A, B); cam soan SH-O58, Mean Cy=90,09 (Hinh 3A, B); chanh
tau, Mean C;=276,99 (Hinh 4A, B).
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Hinh 1: Mau doi chirng buéi S roi SH-P74
1A. Biéu dé phdn tich mirc ludng béi bang phuwrong phdp dong chay té bao
1B. Bé NST duéi kinh hién vi Olympus, vat kinh 40X
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Hinh 2: Mau d6i chirng quyt duwong SH-M54
2A. Biéu do phan tich mirc luéng bi bang phwong phdp dong chay té bao
2B. B$ NST dudi kinh hién vi Olympus, vit kinh 40X
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Hinh 3: Mau do6i chirng cam soan SH-O58
34. Biéu do phan tich mirc luéng béi bang phuong phdp dong chay té bio
3B. B NST dudi kinh hién vi Olympus, vit kinh 40X
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Hinh 4: Mau do6i chirng chanh Tau
4A. Biéu do phan tich mirc lwéng bi bang phwong phdp dong chay té bao
4B. B6 NST dudi kinh hién vi Olympus, vit kinh 40X

Mot tram 1é bay mau ciy dung trong thi nghiém dugc chia thanh 4 nhém chinh:
gdm 38 mau nhom budi (Citrus maxima), 21 miu nhom quyt (Citrus reticulata),
34 mau nhém cam (Citrus sinensis) va 14 mau thudc nhom chanh (Citrus
aurantifolia), hanh (Citrofortunella microcarpa), c?ln thang (Limonia acidissima).
Sau khi phan tich bang phuong phap dong chay té bao sir dung may Partec Ploidy
Analyser PA-I, két qua xuit ra dudi dang biéu dd. Nhin chung, két qua phan tich
da boi thé ciia bén nhom cdy cho thdy: tat ca cac mau khao sat déu c6 muc da boi
1a ludng boi (2n). Mot s6 biéu dd phan tich xuat hién dinh phy nho bén canh dinh
chinh & vi tri 4n 1 do té bao dang trong giai doan nhan doi ciia qua trinh nguyén
phan. S6 liéu phan tich cta 4 nhom dugc thong ké thanh cac bang sau:

242



Tap chi Khoa hoc 2011:18b 238-247 Truong Dai hoc Can Tho

Bing 1: Két qué phén tich da bdi thé nhém budi (Citrus maxima)

TEN C C/Cy MUC PA BOI
Budi 5 roi SH-P74 103,93 (Cy) 1,00 2n
Buoi Bang Luan SH-P80 108,95 1,05 2n
Budi Binh San dot 1 SH-P56 106,71 1,03 2n
Budi Bong Bao SH-P63 104,43 1,00 2n
Budi chua dot 3 SH-P34c¢ 104,95 1,01 2n
Budi da xanh 4 Chau SH-P79 106,14 1,02 2n
Budi da xanh 4 Chau SH-P79b 106,79 1,03 2n
Budi da xanh 4 Chau SH-P79¢ 115,75 1,11 2n
Budi da xanh 5 Chanh SH-P36 105,89 1,02 2n
Buoi da xanh 5 Chanh SH-P36e 104,76 1,01 2n
Buoai dién SH-P31e 112,61 1,08 2n
Buai dién SH-P31f 112,58 1,08 2n
Buai do SH-P60b 104,80 1,01 2n
Budi do SH-P60c 105,20 1,01 2n
Budi do SH-P60e 108,06 1,04 2n
Buéi Doan Hung SH-P62c¢ 110,88 1,07 2n
Budi Boan Lang dot 3 SH-P69 106,58 1,03 2n
Budi duong 14 cam dot 3 SH-P77b 106,30 1,02 2n
Budi duong naim SH-P16b 107,17 1,03 2n
Budi long 4 Son dot 3 SH-P29d 89,20 0,86 2n
Buai long 7 Dy dot 3 SH-P71 105,83 1,02 2n
Budi Mono SH-P78 108,89 1,05 2n
Budi ngon SH-P59c¢ 113,35 1,09 2n
Budi ngon SH-P59d 109,98 1,06 2n
Budi ngon SH-P59¢ 107,21 1,03 2n
Budi Phuc Trach SH-P82b 100,26 0,96 2n
Buoi Stru 5 SH-P46 110,60 1,06 2n
Budi stru chi dgam SH-P46¢ 99,98 0,96 2n
Buoi stru chi ddm SH-P46d 102,07 0,98 2n
Budi Stru BPH SH-P66b 112,37 1,08 2n
Budi ta SH-P70 107,50 1,03 2n
Budi ta SH-P70b 109,33 1,05 2n
Buoi tau Hué SH-P76 108,32 1,04 2n
Budi Thanh Tra SH-P23e 105,54 1,02 2n
Budi Thanh Tra VVT SH-P22 107,37 1,03 2n
Budi Thanh Tra VVT SH-P22b 103,60 1,00 2n
Budi Thanh Yén SH-L35 112,69 1,08 2n
Buai T6 Stu SH-P75b 107,44 1,03 2n

* Méu doi chirng phén tich nhém budi la méau budi 5 roi SH-P74¢6 gid tri mean Cy=103.93 véi théng s6 Par Gain:
690.
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Bing 2: Két qua phén tich do da bdi thé ciia nhém quyt (Citrus reticulata)”

TEN C C/C, MUC PA BOI

Quyt duong SH-M54 101,76 (Co) 1,00 2n
Quyt Chu Sa SH-M52 112,03 1,10 2n
Quyt Chu Sa SH-M52b 112,64 1,11 2n
Quyt Bong Khé SH-M61 95,01 0,93 2n
Quyt duong BP SH-M7 107,15 1,05 2n
Quyt dudng Pong Thap SH-M37 105,23 1,03 2n
Quyt duong TBT SH-M53 104,47 1,03 2n
Quyt duong TBT SH-MS53b 104,09 1,02 2n
Quyt Gia Luan Cat Ba SH-M60b 90,37 0,89 2n
Quyt Gia Luan Cat Ba SH-M60c 91,52 0,90 2n
Quyt hoi SH-M62 100,36 0,99 2n
Quyt On Chau SH-M27 92,70 0,91 2n
Quyt Sapa SH-M49 109,55 1,08 2n
Quyt ta SH-M50 109,59 1,08 2n
Quyt ta SH-M50b 106,28 1,04 2n
Quyt Unsiu 108,26 1,06 2n
Quyt vang Lang Son SH-M57 110,91 1,09 2n
Quyt vang Lang Son SH-M57e 97,95 0,96 2n
Quyt vang SH-M57g 103,32 1,02 2n
Quyt vang vé don SH-M58 90,63 0,89 2n
Quyt Visa Nam Pan dot 3 SH2-12-

44 89,13 0,88 2n

* Mdu doi chitng phan tich nhom quyt la mau quyt duong SH-M54 c6 gid tri mean Cy=101.76 véi thong sé Par Gain:
690.

Bing 3: Két qua phén tich da bdi thé nhém cam (Citrus sinensis)”

TEN C C/Cy MUC PA BOI
Cam soan SH-O58 99,89 (Cp) 1,00 2n
Cam bu dot 3 SH-O44b 92,18 0,92 2n
Cam Campuchia dot 3 SH-O45 90,37 0,90 2n
Cam chiu nhiét SH-O43 103,60 1,04 2n
Cam chiu nhiét SH-O43b 100,44 1,01 2n
Cam chua da nhan SH-OS2 103,60 1,04 2n
Cam chua da nhan SH-OS2d 104,30 1,04 2n
Cam chua dot 3 SH-OS1 106,60 1,07 2n
Cam cudi SH-O42a 105,63 1,06 2n
Cam cuoi SH-0O42b 106,57 1,07 2n
Cam cuoi SH-O42d 100,73 1,01 2n
Cam Pai Loan SH-O57 102,41 1,03 2n
Cam duong canh dot 3 SH-M16b 90,09 0,90 2n
Cam khong hat SH-O51 100,75 1,01 2n
Cam khong hat SH-OS51c¢ 102,93 1,03 2n
Cam mat O Mén SH-O41 104,85 1,05 2n
Cam méat O Mon SH-O41b 96,17 0,96 2n
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Cam mat SH-O55 103,16 1,03 2n
Cam ngot SH-O46b 100,63 1,01 2n
Cam ngot SH-O46¢ 108,42 1,09 2n
Cam ngot SH-O46d 101,85 1,02 2n
Cam ngot SH-O46¢ 100,06 1,00 2n
Cam Ponkan SH-M20d 108,76 1,09 2n
Cam Ponkan SH-M20f 107,06 1,07 2n
Cam sanh Ha Giang SH-M64c 108,28 1,08 2n
Cam sen SH-O12 107,08 1,07 2n
Cam song con dot 3 SH-O13d 95,36 0,95 2n
Cam Valencia SH-O1 107,28 1,07 2n
Cam Valencia SH-O33 104,08 1,04 2n
Cam Valencia SH-O33b 110,80 1,11 2n
Cam Van Du SH-O7c¢ 94,88 0,95 2n
Cam X3 DPoai SH-0O47 97,88 0,98 2n
Cam Xa Poai SH-O47b 93,57 0,94 2n
Cam Xa Poai X1 SH-O48¢ 102,49 1,03 2n

* Méu doi chitng phan tich nhom cam la mau cam soan SH-058 ¢6 gid tri mean Cy=99,89 vdi théng s6 Par Gain:
690.

Bing 4: Két qua phan tich da bdi thé ciia nhém chanh (Citrus aurantifolia), hanh
(Citrofortunella microcarpa), can thiang (Limonia acidissima)’

TEN C C/Cy MUC PA BOI
Chanh tau 278,32 1,00 2n
Cam déng Phu Quy 262,95 0,94 2n
Chanh tric Thai Lan SH-L16 258,89 0,93 2n
Chanh trac Ha Tién 249,78 0,90 2n
Chanh yén Phit Quy SH-L18 257,00 0,92 2n
Chanh c6n dot IIT SH-L15b 259,03 0,93 2n
Chanh gidy TQHN SH-L56 257,69 0,93 2n
Chanh chip dot III SH-L66 275,09 0,99 2n
Chanh Tt thoi 276,61 0,99 2n
Chanh Volka SH-L27 271,62 0,98 2n
Chanh khong hat gbc ghép chanh tau 257,88 0,93 2n
Hanh trai tron SH-F42 255,64 0,92 2n
Hanh trai tron SH-F42b 265,57 0,95 2n
Cén thiang 265,14 0,95 2n

* Méu doi chitng phan tich nhom chanh, hanh, can thang la mau chanh tau cé gia tri mean Cy=276.32 véi thong s6
Par Gain: 615.
Céac hinh 5, 6, 7, 8 minh hoa muc da boi thé cua 4 miu khao sat thuoc 4 nhoém
budi, quyt, cam, chanh. Cac mau budi da xanh SH-P74, quyt duong SH-M54, cam
soan SH-058, chanh Tau déu c6 gia tri C/C, sép xi 1. Tuong Ung déu mang bo
nhiém sic thé ludng boi nhu mau dbi chimg.
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Hinh 8: Biéu db phén tich mirc lwong bdi
bing phwong phip dong chay té bao
Chanh gidy TQHN SH-L56, Mean
Cy=257,69

3.2 Thao ludn vé cic miu khong hat trong nghién ctru

Vi két qua phan tich da boi thé cam (hinh 9) va chanh khong hat (hinh 10) trong
nghién ctru cling c¢6 muc bdi the 1a ludng bdi (2n). Dicu nay co thé giai thich, déc
tinh khong hat trong cac mau khao sat khong xuat phat tir nguyén nhan da bai le,

ma co thé tir cac nguyén nhan sau:

Do gen hay to hop gen dnh huéng dén qua trinh thu tinh, phat trién hop tir, hinh

thanh hat,.....
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Hinh 9: Cam khong hat SH-O51¢ ¢6 mirc
da bdi thé 2n
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Hinh 10: Chanh khong hat ¢6 mirc da bji
thé 2n
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Xt 1y chat kich thich ting truéng (auxin,...) & giai doan trude khi thu phén.

Ngoai ra, viéc tao thanh cay khong hat trong tu nhién cling do su thodi hoa céac co
quan sinh san lam cho cay kho thu phin & mau Chanh khong hat ¢ nha vuon ong
Nguyén Vin Chién, Chau Thanh, Hau Giang (noi thu miu Chanh khong hat trong
thi nghiém).

Phuong phép dong chay té bao 1a mot phuong phép kha méi va dugc ung dung
rong rai trén nhiéu linh vuc trong d6 phén loai hay dém sb luong nhidm sic thé 1a
mot trong nhitng img dung rat tién ich ctia k¥ thuat nay.

Két qua nghién ctru ciia Lam Ngoc Phuong va cac cong sy nam 2010 trén ddi
twong dwa hdu da xur 1y véi colchicine dé tao thé da boi tir thé nhi boi, két qua phan
tich voi may Flow Cytometry cho thiy di xac dinh duoc dang dua hau tam boi
(3n) va dua hiu tr boi (4n) so v6i cdy dua hdu dbi chimg khong xur 1y colchicine
(2n).

Do vay phuwong phap phan tich dong chay té bao di tr¢ thanh mét cong cu quan
trong va hiru hi€u trong viéc danh gia mirc boi thé cac doi twong can nghién cuu.

4 KET LUAN VA PE NGHI
4.1 Két luan

Khao sat 107 gidng cdy c6 mii thudc 4 nhom: nhom budi (Citrus maxima), nhom
quyt (Citrus reticulata), nhom cam (Citrus sinensis) va nhém chanh (Citrus
aurantifolia), hanh (Citrofortunella microcarpa), can thiang (Limonia acidissima)
trong tdp doan cay c6 mui cia Viét Nam duoc tréng tai Vién NC&PT Cong ngh¢
Sinh hoc, PHCT cho thdy 100% cdy déu mang nhiém sic thé ¢ mirc ludng
bdi (2n).

Dic biét, cdy khong hat ciing biéu hién & muc ludng bdi 2n, ching t6 dic diém
khong hat & nhiing cdy khao sat khong bat nguon tir sy bat thu do da bdi 1€, ma do
nguyén nhan khac.

4.2 Kién nghi

Dua vao qui trinh trich d3 hoan chinh, tiép tuc thuc hién khao sat cac gidng cay
con lai trong tap doan cdy c6 mui cia Vién NC&PT Coéng nghé¢ Sinh hoc, cling
nhu mo rong khao sat cac tap doan cay giong khac.
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