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Qué ¢6 mii khong hat luén la mot trong nhu’ng muc tiéu chinh trong chon tao gl()ng cay c6 mui. Mgt
trong nhu’ng phuong phap tao giong ciy c6 mui khong hat la tao dong tam boi, cdy c6 mui tam boi 2n =
3x =27) ¢6 thé dugc tao ra bang chon lgc ciy con tam b01 tir nudi cay cac hat nhé. Trong bai bao nay, hat
nhé caia 5 gidng buéi thwong pham (Da xanh, Léng c6 co, Huyet Ta quy va D6 ND) duge nudi cay thanh
ciy va duoc sir dung dé chon loc cAy tam bdi. Hat nhé la cac hat ¢é kich thuée bang 1/3-1/6 kich thuéc
hat binh thmmg Cac hat nhé sau khi dwgrc gleo wom thanh ciy s€ dugc theo ddi, danh gia kha nang sinh
trweéng, mirc bdi thé bang khao sat nhiém sac thé (NST) va danh gia diic tinh di truyén bang chi thi phan
tir microsatellites. Két qua cho thiy: ¢6 thé sir dung chi thi phan tir SSRs (Simple sequence repeats) dé xac
dinh cdy tam bgi tir cac ciy hat nhé, 2 chi thi phan tur SSR 12 mCrCIR03G05 va mCrCIR01C06a c6 thé
phat hién dwgc cay budi Da xanh va Long ¢0 co tir nudi cay hat nho 1a cay tam bdi véi 3 allen dwgc nhin
doan va hién dién trén gel agarose, cic cy hat nhé cé dic tinh di truyén twong tw nhau va gidng véi cy

me. Cic cAy hat nhé nay khi khio sat NST ciing nhan dwgc so lwgng 1a 2n = 3x = 27.

Tir khéa: buwdi khong hat, cdy tam béi, dic tinh di truyén, microsatellites, nuéi cdy hat nhé.
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Evaluation on genetic characteristics of seedless pomelo
varieties from small seeds by using microsatellite markers

Summary

One of main purposes in citrus breeding is to create seedless
fruits; therefore, triploids in citrus are taken into consideration by
breeders since their fruits are seedless. Several breeding strategies
based on conventional and innovative methods have been developed
for the triploid production. In citrus, Occasional triploid (2n = 3x
= 27) offspring have been found in small seeds of monoembryonic
cultivars. In this report, small seeds were extracted from 5
commercial pomelo varieties: Da xanh, Long co co, Huyet, Tu quy
and Do ND pomelos and cultured in MS medium for germination.
Trees from small seeds were analyzed genetic characteristics by
microsatellite (SSR) markers. Results showed that the trees from
small seeds and the mother tree in the same variety were identical
in genetic characteristics, and two SSR markers mCrCIR03G05
and mCrCIR01C06a could be used for identifying triploid trees in
Da xanh and Long co co pomelo.

Keywords: genetic characteristics, microsatellites, seedless pomelo,
small seeds, triploids.
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pat van de

Cay budi (Citrus maxima (Burm.)
Merr.) c6 nguon goc & vung nhiét
ddi, cén nhiét doi thude chéu A va
duogc trong ¢ Trung Quoc cach day
hon 2.000 ndm [1, 2]. Theo Barrett
va Rhodes (1976), cay buoi la mot
trong 3 loai cdy c6 mui co trong tu
nhién khong do qué trinh lai ty nhién
tao ra [3] va hau het cac nghlen ctru
sau dong y voi két luan nay [4- 7].
Ngoai ra, cdy budi con la cay bd
me cda nhiéu loai cady c¢6 mui nhu:
chanh, cam va budi chum. ..

Dién tich trong budi trén thé
gigi khoang 328.689 ha, véi san
lugng khoang 8.453.000 tan vao
ndm 2013. Trong do, chau A chiém
khoang 58,7% tong dién tich va
65,1% tong san luong budi toan thé
gidi. Cac quic g1a san xuat chinh
trong khu vyc nay 1a Trung Qudc,
Bangladesh v6i dién tich lan luot 1a
83.100 va 76.000 ha, tuong duong
v6i 3.802.100 tan va 610.000 tan ve
san lwong (ngudén FAOSTAT).
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O nuéc ta, dién tich trong budi 1a 46.537 ha, voi
san lugng khoang 442.756 tan nim 2014 (nguén Cuc
Trong trot, BO Nong nghi€p va Phat trién nong thon).
San xut budi ¢ nudc ta duge phan bd tir Bac tdi Nam
va gilt vi tri quan trong trong nhom cay trong cho qua
phuc vu xuat khau vi chat luong qua ngon, vo day, dé
dang xtr Iy sau thu hoach va van chuyén. Buoi ¢ ving
Dbong bang song Ctru Long chiém hon 59,5% dién tich
va 63,7% san lugng budi ctia ca nudc (ngudn: Tong
cuc Thong k& nam 2013) Nguon gen cay buoi & nude
ta rat da dang, mot sé gidng budi thwong pham duoc
ua chudng trén thi truong trong va ngoai nudc nhu:
budi Nam roi, budi Da xanh, budi Long co co, budi
Puong 14 cam, budi Puong da lang, budi Dién, budi
Phiic Trach, bu6i Thanh Tra, budi Doan Hung... Tuy
nhién, cac giéng buoi thuong pham cung cip trén thi
tredng thuong co rat nhidu hat, trong khi nhu cau cua
ngudi tidu dung dat ra 1a ngoai pham chat ngon budgi
con phai khong hoac it hat.

Tir nhitng yéu cau cap thiét trén, Vién Cay dn qua
mién Nam da va dang nghién ctru tao ra giong budi
tam boi nham tao giong budi cé thé ké thira cac dic
tinh tot tur b me va co tinh trang méi 1a khong hat
(céc ca the tam bdi s€ khong c6 kha nang tao hat) béng
phuong phap nuoi cay hat nho. Theo Esen va Soost
(1971), phdi tam boi duoc tim thy trong nhiing hat
c6 kich thude nho hon 1/3 téi 1/6 kich thudce hat thong
thuong [8] va nay mam sém hon hat nhi boi & cfmg
tudi [9]. Cay tam boi ngoai dac tinh khong hat con c6
thém mot s dac tinh mong muon cua nha chon tao
gidng nhu: chéng chiu sau bénh tot hon, nang suat cao

. [10].

5 glong budi: Da xanh, Tt quy, Huyet bo ND va
Long ¢6 ¢o duge chon loc cho nudi cay hat nho tao
cay tam boi. Day la cac glong thuong pham cé thit qua
hong do dén d6 dam, chat lugng tir kha ngon dén ngon,
tuy nhién, ching ¢6 cung nhuge diém 1a co tir nhiéu
dén rat nhiéu hat.

Pé xac dinh cdy ¢6 mui tam boi, cd thé sir dung
mét trong cac phuong phap nhu: dém s6 lugng NST
trong t€ bao; dung may flow cytometry xac dinh mirc
boi thé; hay st dung chi thi phan tir ¢6 tinh chuyén
biét cao. Moi phuong phap c6 uu va nhuoc diém riéng.
Phuong phap khao sat NST c¢6 dg chinh xéac cao nhung
doi hoi nguoi khao sat phai c6 tay nghé cao, xac dinh
thoi diém chinh xac dé c6 dinh miu... Phuong phap
xac dinh muc boi thé bang may flow cytometry yéu
cau phai co thiét bi, day la loai thiét bi chuyén biét
cao, rat dat tién va hoa chat ciing chuyén biét, phuong
phap nay nhanh nhung thuong kho thyc hién do doi
hoi phai co thiét bi, hoa chat va con ngudi chuyén biét.
Phuong phép sir dung chi thi phan tir yéu cau c6 phong
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thi nghiém sinh hoc phan tir, héa chét va con nguoi
chuyén bi¢t. Ngay nay, voi su tién b cta sinh hoc
phan tir, phwong phap nay kha thi hon khi thyc hién tai
cac vién nghién ctru, truong dai hoc..., bén canh do,
con giup xac dinh mire do tuong dong d1 truyén gitra
cé thé hat nho véi cay gidng thuong pham cua cung
mot glong Do vdy, khao sat muc boi thé va dic tinh
di truyén trén cy c6 mui bang chi thi sinh hoc phan tir
SSRs ra doi. Cuenca va cs (2011) da thanh cong trong
viée sir dung chi thi phan tir SSRs dé xéc dinh céc cdy
quyt ‘Fortune’ tam boi [11]. Trong bai viét nay, ching
t6i trinh bay két qua khao sat dic tinh di truyén va xéac
dinh cay budi tam bdi cia cac cay duogc tao ra tur nudi
cdy hat nho v6i cdy thuong pham cta ciing mot gidng
bang chi thi phan tr SSRs.
Vat liéu va phuwong phap nghién ciu

Vit li¢u

Qua cua cac giébng budi: Da xanh, Do ND, Long
¢o ¢o, Huyét va Tt quy duogc sir dung lam ngudn vat
liéu thu thap hat nhé cho nudi cdy. Cay sau khi nudi
cay duoc trong tai vuon tap doan cua Vién Cay an qua
mién Nam, cac ca the dugc trong va dugce danh mi sb
theo tén gidng va s6 thr ty phia sau (bang 1).

Bdng 1: danh sdach cdc cdy budi duwge nudi cdy tir hat nhé/kém phat trién

STT Tén gibng STT Tén gibng
1 | Budi Da xanh (ddi chimg) 28 | Budi Long ¢b co 5
2 | Budi Daxanh 1 29 | Budi Long ¢b cd 9
3 Budi Da xanh 2 30 | Budi Long ¢b co 12
4 | Buoi Da xanh 3 31 | Budi Long ¢b co 15
5 | Budi Da xanh 16 32 | Bugi Long ¢b co 18
6 | Buoi Da xanh 5 33 | Buoi Long ¢b co 21
7 | Budi Da xanh 17 34 | Bugi Long ¢b o 25
8 | Buoi Da xanh 7 35 | Budi Long cb co 48
9 | Buoi Da xanh 10 36 | Budi Huyét (d6i chimg)
10 | Bugi Da xanh 20 37 | Buoi Huyét 14
11 | Bugi Da xanh 23 38 | Buoi Huyét 15
12 | Budi Da xanh 24 39 | Budi Huyét 20
13 | Budi Do ND (ddi chimg) 40 | Buoi Huyét 26
14 | Bugi Do ND 36 41 | Budi Huyét 34
15 | Bugi Do ND 28 42 | Budi Huyét 38
16 | Bugi Do ND 37 43 | Budi Huyét 39
17 | Bugi Do ND 31 44 | Budi Huyét 51
18 | Bugi Do ND 7 45 | Budi Huyét 63
19 | Bugi Do ND 41 46 | Budi Huyét 73
20 | Buoi Do ND 42 47 | Budi Ta quy (d6i ching)
21 | Buoi Po ND 43 48 | Budi Ta quy 10
22 | Buoi Do ND 44 49 | Budi Tu quy 15
23 | Buoi Do ND 45 50 | Bugi Tar quy 17
24 | Buoi Do ND 46 51 | Buoi Tar quy 25
25 | Budi Long c¢d co (dbi chimg) 52 | Buoi T quy 51
26 | Buoi Long c¢b co 1 53 | Budi Ta quy 59
27 | Budi Long ¢d co 2
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23 cap méi SSRs dugc su dung cho phan tich dac
tinh di truyén. Trinh ty chuoi nucleotides cua cac chi
thi phan tir SSRs dugc trinh bay ¢ bang 2.

Bing 2: cdc chi thi phan tir SSRs duwgc sir dung cho phdn tich ddc tinh di truyén

STT Cic doan méi Trinh ty nucleotidic (5°-3°) Tai li¢u tham khao

F: GAAAGGGTTACTTGACCAGGC

1| TAALS R: CTTCCCAGCTGCACAAGC

F: GGATGAAAAATGCTCAAAATG
2 | TaAZ7 R: TAGTACCCACAGGGAAGAGAGC 2]

F: AGGTCTACATTGGCATTGTC

3| TAAdl R: ACATGCAGTGCTATAATGAATG

F: ACAGAAGGTAGTATTTTAGGG

4| mGCIRO2AD9 | R T TGTTTGGATGGGAAG

I F: CAGAGACAGCCAAGAGA
5| mCrCIROICO8 | R GCTTCTTACATTCCTCAAA (13

F: CCACACAGGCAGACA

6 | mCrCIR03GOS R: CCTTGGAGGAGCTTTAC

F: GCTTTCGATCCCTCCACATA

7 CATOL R: GATCCCTACAATCCTTGGTCC

g ATC09 F: TTCCTTATGTAATTGCTCTTTG
R: TGTGAGTGTTTGTGCGTGTG

9 AG14 F: AAAGGGAAAGCCCTAATCTCA

R: CTTCCTCTTGCGGAGTGTTC

F: TAAATC TCC ACT CTG CAA AAG C
10| CACIS R: GAT AGG AAG CGT CGT AGA CCG (2l

F: GGT GAT GCT GCT ACT GAT GC

1| CAC33 R:CAATTG TGA ATT TGT GAT TCC G
2 | e F: CGC CAA GCT TAC CAC TCA CTA C
F: GCC ACG ATT TGT AGG GGG ATA G
5 | e F: CGA ACT CAT TAA AAG CCG AAA C
: R: CAA CAA CCA CCA CTC TCA CG
1 | Tans F: AGA GAA GAA ACA TTT GCG GAG C
R: GAG ATG GGA CTT GGT TCA CAC G
F: GCA CCT TTT ATA CCT GACTCG G
15| TAA4S R: TTC AGC ATT TGA GTT GGT TAC G (4
16 | Tans2 F: GAT CTT GAC TGAACT TAAAG

R: ATG TAT TGT GTT GAT AAC G

F: GGA CCA CAA CAAAGA CAG

17| mCrCIROIC06a | . TGG AGA CAC AAA GAA GAA

F: AAG CAT TTA GGG AGG GTC ACT
18 | mCrCIROTFO4a | | rGC TGC TGC TGT TGT TGT TCT (131

F: GAT CAAAAC ATTATT CCAA

19| mCrCIROID06 | | 1T TTC ATC AAC AAG ACT G

F: CTATGT GAC AGC ACT GAT GG

20 | CMS-23 R:TTT CCT ATC TCT CTT GAG ACA T
[15]
a1 | ensas F: TGATGT CTT GAT CCA CAC TTC C
- R: ACT CAAAGC TCC GCT ACA GTG
o | s F: CCC TGC ACA AAA ACT CAC AC el

R: TGG GGG TGT TGA ATG GTA AT

F: GCC TTC TTG ATT TAC CGG AC
23 | GTo3 R: TGC TCC GAA CTT CAT CAT TG (7

Phwong phap

Thu mdu: 14 non cua 53 cay budi gdm 48 cay tir hat
nho va 5 cdy doi chimg duge thu vao luc 8-9 gio, cac
mau la dugc nghién thanh bot min trong dung dich nito
long, dung cho tach chiét ADN.

Téch chiét ADN: st dung bo kit DNeasy Plant Mini

cua QIAGEN. Cac bugc trong qua trinh tach chiét
ADN dugc thyc hién theo quy trinh ¢6 san trong b Kit.

Kiém tra ADN sau khi tach chiét: ADN sau khi ly
trich kiém tra s6 lugng va chat lwong bang may nano
drop va gel agarose 0,8%.

Phan tich tinh da hinh dwa vao chi thi phdn tw
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SSRs: k¥ thuat SSRs dugc thyc hién theo Golein va
cs (2012) [18] ¢6 hiéu chinh cho phu hop: khuéch dai
nhiing doan SSRs tir bd gen ADN dugc thyc hién trong
phan tng PCR (25 ul) gdm: 1 x PCR buffer, 0,2 mM
dNTP, 0,3 uM primer, 2 mM MgClz, 1 unit Tag DNA
polymerase va 50 ng ADN mau. Chu ky khuéch dai
gdm 4 budc: bude 1: tach soi doi & 95°C trong 5 phut;
budc 2: 95°C trong 45 gidy, 57-58°C trong 30 giay,
72°C trong 90 giay (35 chu ky); bude 3: 72°C trong 7
phut; budce 4: 4°C.

Kiém tra san pham PCR: san pham PCR dugc kiém
tra bang cach dién di trén gel agarose 3%. Cac san
pham PCR khuéch dai sau khi dién di duoc ghi nhén
bang cach c¢o su hién dién ctua doan ADN khuéch dai
trén gel 1a 1 va khong c6 sy hién dién 1a 0.

Phan tich fhéng ké: phén tich, danh gia ddc tinh di
truyén cac giong/dong budi dua trén hé s6 twong dong
Jaccard va phuong phap UPGMA bang phan mém
NTSYSpc 2.1. Ham Iwgng thong tin tinh da hinh PIC
(polymorphic information content) ctia mdi cap mdi
SSRs xac dinh theo cong thirc:

PIC, = 1- YP?

Trong do: P, la tan s6 xudt hién cua allen thir i.
Pham vi gia tri PIC tir O (khong da hinh) téi 1 (da hinh
hoan toan) [12].

Két qua va thao luan

Phdn tich tinh da hinh cdc cdy buéi dwgc nuoi cdy
tir hat nho/kém phdt trién

Tong s6 53 gidng/dong duoc phan tich tinh da hinh
ADN ¢6 48 cay budi dugc nudi c:?iy tir hat nho, hat kém
phat trién thudc 5 giéng busi Da xanh (11 cay), budi
T quy (6 cay), busi Huyét (10 cay), budi Do ND (11
cdy), bugi Long c¢b co (10 cdy) va 5 cay dbi chimg la
5 gidng budi thuong pham dugc thu qua cho trich hat
nho.

Trong 23 chi thi phan tir SSRs duoc str dung trong
phan tich ¢6 18 chi thi cho san pham khuéch dai doan
AND (trong 18 chi thi c6 2 chi thi TAA1S va GTO03
c6 xuét hién bang trén gel nhung thé hién trang thai
don hinh - monomorphism va 16 chi thi con lai thé
hién trang thai da hinh - polymorphism, chiém ty 1¢
88,89%); 5 chi thi (TAA27, mCrCIR02A09, TAAS2,
mCrCIR01D06a va CMS-23) khong xudt hién allen.

Téng s6 36 allen duoc ghi nhan tr 16 chi thi da
hinh, trung binh c6 2,25 allen trén mdt chi thi SSR.
Chi thi co tinh da hinh cao nhit 1a mCrCIR01C06a (4
allen). Tong sb 1.268 allen da duoc khuéch dai tir 53
gidng/dong cua 16 chi thi SSRs, véi kich thudc cua
allen khuéch dai trong khoang tir 130 dén 240 bp. Gia
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tri PIC dao dong tir 0,35 (chi thi mCrCIR03C08) dén
0,74 (chi thi mCrCIR01CO06a), v6i gia tri PIC trung
binh 14 0,44 (bang 3), két qua nay ching t6 ring cac
chi thi trong phan tinh c6 tinh da hinh kha cao.

Bang 3: két qud nhan dogn ADN cua cac chi thi SSRs trén 48 dong buoi
hat nho va 5 giong thwong pham trén gel agarose

§TT Cég Stlhlisthi Sséé Tﬁ; ::1“ 6 c::f]]: I3])1\{ Kicg (:;1:?; lE))hz”m Tyhlicie1 ;l:eu/n“)da PIC
khuéch dai :

1| TAA4L 53 3 130-160 100,00 0,61
2| mCrCIR03C08 53 2 205-220 100,00 035
3 | mCrCIR03G0S 53 3 230-200 06,07 0,50
4 | CTAOL 53 2 160-175 100,00 0,42
5 | ATC09 4 1 180 100,00 0,00
6 | AGl4 30 2 160-190 100,00 0,47
7 | CACIS 53 2 160-180 50,00 0,49
8 | CAC33 53 3 175210 100,00 0,66
9 | CT19 53 3 150 100,00 0,64
10 | CT21 4 3 140-190 100,00 0,64
11 | TAA3 53 2 150-160 100,00 0,38
12| TAA4S ) 1 140 100,00 0,00
13| mCrCIRO1CO6a 53 4 160-200 100,00 0,74
14| mCrCIROTF04a 53 2 200-240 50,00 0,46
15 | CMS26 53 1 175 100,00 0,00
16 | AMBS 53 2 130-160 100,00 0,66
Hé 56 PIC trung binh 0,44

Qua két qua nghién ciru, chiing t6i nhan thay chi thi
mCrCIR03G05 va mCrCIR01C06a da phat hién dugc
cdy budi Da xanh 10, budi Long ¢b ¢d 9 va 21 ¢6 3
allen thé hién trang thai ciy tam boi (hinh 1 va 2) (do
khuon kh bai bao c6 han nén chung t6i chi gidi thiéu
vé chi thi mCrCIR03GO05). Tuy nhién, chi thi nay chwa
phat hién dugc dong tam bdi trén cac cay hat nho cua
cac giéng budi Huyét, budi Tt quy, budi D6 ND (hinh
3-5).

-

M2 3 4 5

6 7 8 9 10 11 12

250 bp

150 bp
100 bp

Hinh 1: chi thi mCrCIR03GO0S5 cua cdc cdy buoi Da xanh hat nho
dwoc nhdn doan thé hién trén gel agarose 3%
M: thang ADN 50 bp; 1: budi Da xanh (d6i chimg); 2: buéi Da xanh I;
3: buwoi Da xanh 2; 4: buoi Da xanh 3; 5: buoi Da xanh 16; 6: buoi Da xanh 5;
7: buoi Da xanh 17, 8: budi Da xanh 10, 9: buoi Da xanh 7; 10: buci Da xanh 20,
11: buci Da xanh 23; 12: buci Da xanh 24
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|

9 10 11 M

3. 4450 .67 8

250 bp

150 bp
100 bp

Hinh 2: chi thi mCrCIR03G0S5 cuia cdc cdy buoi Long 6 co hat nho
dirge nhdn doan thé hién trén gel agarose 3%

1: buéi Long cé ¢o (doi ching); 2: buéi Long ¢é ¢o 1; 3: budi Long cé ¢o 2;
4: bu6i Long ¢6 co 5; 5: budi Long ¢6 o 9; 6: budi Long ¢6 co 12;
7: budi Long ¢6 co 15; 8: budi Long cé co 18; 9: budi Long ¢6 o 25:
10: budi Long ¢6 co 48; 11: budi Long ¢6 co 21

8§ 910 11

250 bp

150 bp
100 bp

Hinh 3: chi thi mCrCIR03GO05 ciia cac cdy buoi Huyét hat nho
duwoc nhan doan thé hién trén gel agarose 3%
1: buéi Huyét (@i ching); 2: buci Huyét 14; 3: buci Huyét 15; 4: buci Huyét 20;
5: bugi Huyét 26, 6: buci Huyét 34; 7: budi Huyét 38; 8: buci Huyét 39;
9: budi Huyét 51; 10: buoi Huyét 63; 11 budi Huyét 73

250 bp
150 bp
100 bp

Hinh 4: chi thi mCrCIR03G0S5 cua cac cdy buoi Tir quy hat nho
duwogc nhan doan thé hién trén gel agarose 3%
1 budi Tik quy (d6i ching); 2: budi Tik quy 10; 3: bweéi Tie quy 15;
4: buoi Tir quy 17; 5: buoi Twr quy 25; 6: buoi Tir quy 51; 7: buoi Tir quy 59



Khoa hoc Néng nghiép

8 9 10 11 12 |

250 bp
150 bp
100 bp

Hinh 5: chi thi mCrCIR03GO05 cua céc cdy buoi Do hat nho
dwoc nhan doan thé hién trén gel agarose 3%
1. burGi @6 ND (@i chimg); 2: budi d6 ND 36; 3: bui d6 ND 28; 4: buegi @6 ND 37;
5: budi do ND 31, 6: bugi do ND 7; 7: bugi do ND 41; 8: bugi do ND 42;

9: budi @ ND 43; 10: burGi @6 ND 44; 11: bueci @6 ND 45; 12: buegi @6 ND 46

Két qua danh gia hinh thai budi Da xanh 10 va budi
Loéng ¢6 ¢d 9 cho thiy: ciy c6 ré va chdi cham hinh
thanh hon cac cdy khac. Khi chdi phat trién duong
kinh chéi to hon céc cay khac, 14 day, xanh ¢am. Trong
giai doan chdm soc cdy sau ra ngdi va trong ra dong,
nhiing cay nay co6 14 nho, day nhung than canh manh
mai, cham phan canh, 16ng than dai hon so vai cac cay
khac. Két qua khao sat NST cho thdy, cac cdy nay la
ciy tam boi c6 s lugng NST 1a 2n = 3x = 27 (hinh 6).

Hinh 6: té bdo ¢6 2n = 3x = 27 NST ciia ca thé budi Da xanh 10
(cdy tir nudi cay hat nho)

Moi quan hé di truyén ciia 53 ciy buéi dwoc nuéi
cdy tir hat nhé/kém phit trién

Két qua phén tich da dang di truyén theo phuong
phap UPGMA duya vao chi s twong dong gian don
SM (simple matching coefficient) thu durgc mdi twong
quan di truyén giita 53 cdy budi thé hién qua biéu do
hinh cay (hinh 7).
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Hinh 7: gian dé da dang di truyén 53 cdy budi thugc 5 giong dwoc nudi cdy

tir hat nho/kém phat trién tﬁeo hé so di truyén giong nhau cua Jaccard

va kiéu phan nhém UPGMA

'Céc dong budi tir nudi ciy hat nho thudc cung mot
glong ¢6 chung mdt nhom va khoang cach di truyen rat
thap (< 5%), mirc 6 twong dong di truyén rat cao. Két
qua ciing cho thay, giira cay d6i chung (cay lay qua thu
hat) va cay hat nho khong c6 su khac biét vé di truyén,
diéu nay cho thay rang cay tam boi tir nudi cay hat nho
c6 dic tinh di truyén tuong tu nhu ciy me.

Phén tich gian d6 phan nhom cua 53 céy budi da
chung t6 c6 su khic nhau vé mit di truyen gilta cac
gidng. Néu xét mirc d6 tuong dong di truyén & mirc
0,75 thi 53 cay budi phan tich dugc chia thanh 5 nhom
thugc 5 nhom gidng khac nhau 13 budi Da xanh, budi
T quy, busi Huyét, buoi D6 ND va budi Long cd co.
Két qua cho thay rang, cac dong budi tir hat nho cua
cung mot giong déu c6 murc d6 tuong dong di truyén
rat cao so voi véi cdy me.

Nhém I: bao gom 11 cay buoi Long ¢ co, gdom 10
cdy budi Long cd co hat nho va cay budi Long cb co
me (d6i chimng) c6 muc tuong ddng rat cao (dao dong
tr 0,95 dén 1,00). Trong nhom 1, cac dong dugc chia
thanh 2 nhém phu: Nhom phu I1: 1a cac dong: budi
Long cb ¢o (ddi ching), budi Long ¢b ¢o 1, 2, 5, 15,
18, 21, 25 va 48, c6 hé s tuong dong di truyén 1a 1.
Nhom phy 12: ¢6 mic d6 tuong dong di truyén khoang
0,95 gom: budi Long cb ¢o 9 va 12. Hai dong nay di
thé hién 3 allen trén agarose gel.

Nhom 1I: gém 12 cay buoi Bé ND, trong do6 céd
11 cdy tir nudi cdy hat nho va cay budi Do ND (d6i

ching), tat ca cac dong phan tich déu c6 tinh tuong
dong di truyén rat cao & 16 chi thi SSR trong phan tich.
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Nhém III: gdm 11 cay budi Huyét: 10 cay budi
Huyét tir nudi cdy hat nho 1a busi Huyét 14, 15, 20,
26, 34, 38, 39, 51, 63, 73 va budi Huyet (6101 chung)
Tat ca déu co hé so tuong dong di truyén rat cao la 1.
Céc cdy hat nho giéng nhau vé mat di truyén va gidng
vdi cdy me.

Nhém 1V: gdm céc cdy budi Tir quy tir nudi cy
hat nho, gém: buoi Tt quy 10, 15, 17, 25, 51, 59 va
budi T quy (d6i ching) ghi nhan hé sb trong dong di
truyén 1 0,83.

Nhom V: gom 12 cdy budi buoi Da xanh (11 cdy
tir nuoi cdy hat nho va cay budi Da xanh dbi chimg).
Ching c6 muc do twong dong di truyén rat cao, tir 0,97
dén 1. Trong nhém nay c6 dong budi Da xanh 10 c6
su khac biét vé mat di truyén so v6i cac dong budi Da
xanh nudi ciy hat nho khac va cdy me, tuy nhién, sy
khac biét nay rat thap (< 5%), ching 6 1a chung cling
rat tuong dong vé mit di truyén véi cay me.

Céc két qua trén cho thay, khi nudi ciy hat nho,
chung gan nhu khéng co su khac biét di truyén gilra
cac hat nho trong cung mot glong va voi giong lay qua
trich hat nho, diéu nay cé thé cho thay rang cay tir hat
nho 6 thé khong trai qua qua trinh thy tinh.

Két luan

bic tinh di truyén ctia 48 glong/dong budi duoc
nudi cdy tir hat nho, hat kém phat trién ctia 5 gidng
budi thurong phdm véi cdy me dd duoc xac dinh. Cac
cay buoi phan tich duoc phan thanh 5 nhom chinh
thugc 5 giong. Cac dong hat nho cua cung mot glong
c6 mirc do twong dong di truyén rat 16n va gidng véi
cay me. Hat nho c6 kha nang mang cac dac tinh cua
cay me.

2 chi thi mCrCIR03G05 va mCrCIR01CO6a da
gitp phat hién dugc cay budi Da xanh 10, budi Long
cd co 9 va 21 1a cay tam boi.

C6 thé str dung 2 chi thi phén tir nay kiém tra lai cac
gidng ciy c6 miii tam boi.

C6 thé st dung phuong phap nuéi cdy hat nho dé
phén 1ap cay tam boi tir cac giong cdy c¢6 mui thuong
pham chét lugng cao nhung c6 nhiéu hat.

Tai liéu tham khao

[1] M.J. Corazza-Nunes, M.A. Machado, W.M.C. Nunes, M.
Cristofani, M.L.P.N. Targon (2002), “Assessment of genetic variability
in grapefruits (Citrus paradisi Macf.) and pummelos (C. maxima Burm.
Merr.) using RAPD and SSR markers”, Euphytica, 126, pp.169-176.

[2] L. Yong, L. De-Chun, W. Bo, S. Zhong-Hai (2006), “Genetic
diversity of pummelo (Citrus grandis Osbeck) and its relatives based on
simple sequence repeat markers”, Chinese J. of Agr. Biotechnology, 3,

TAP CHI

HOA HOC

ONG NGHE | ¢l Nam 7(8) 82016

pp.119-126.

[3] H.C. Barrett, A.M. Rhodes (1976), “A numerical taxonomic study
of affinity relationshipsin cultivated Citrus and its close relatives”, Syst.
Bot, 1, pp.105-136.

[4] C.T. Federici, D.Q. Fang, R.W. Scora, M.L. Roose (1998),
“Phylogenetic relationships within the genus Citrus (Rutaceae) and
related genera as revealed by RFLP and RAPD analysis”, Theor. Appl.
Genet., 96, pp.812-822.

[5] E. Nicolosi, Z.N. Deng, A. Gentile, S. La Malfa, G. Continella,
E. Tribulato (2000), “Citrus phylogeny and genetic origin of important
species as investigated by molecular markers”, Theor. Appl. Genet., 100,
pp-1155-1166.

[6] N.A. Barkley, M.L. Roose, R.R. Krueger, C.T. Federici (2006),
“Assessing genetic diversity and population structure in a citrus
germplasm collection utilizing simple sequence repeat markers (SSRs)”,
Theor. Appl. Genet., 112, pp.1519-1531.

[7]1A. Uzun, T. Yesiloglu, Y. Aka-Kacar, O. Tuzcu, O. Gulsen (2009),
“Genetic diversity and relationships within Citrus and related genera
based on sequence related amplified polymorphism markers (SRAPs)”,
Scientia Horticulturae, 121, pp.306-312.

[8] A. Esen, R.K. Soost (1971), “Unexpected triploids in citrus: their
origin, identification and possible use”, J. Hered, 62, pp.329-333.

[9] A. Esen, R.K. Soost (1973), “Precocious development and
germination of spontaneous triploid seed in citrus”, J. Hered, 64, pp.147-
154.

[10] P. Spiegel-Roy, A. Vardi (1992), “Shani, Orah and Winola: three
new selections from our breeding program”, Proc. 7th Intl. Citrus Congr:
of the Intl. Soc. Citriculture, Acireale, Sicilia, Italy, pp.72-73.

[11] J. Cuenca, Y. Froelicher, P. Aleza, J. Jua’rez, L. Navarro,
P. Ollitrault (2011), “Multilocus half-tetrad analysis and centromere
mapping in citrus: evidence of SDR mechanism for 2n megagametophyte
production and partial chiasma interference in mandarin cv ‘Fortune’”,
Heredity, 107, pp.462-470.

[12] M. Jannati, R. Fotouhi, A.P. Abad, Z. Salehi (2009), “Genetic
diversity analysis of Iranian Citrus varieties using micro satellite (SSR)
based markers”, Journal of Horticulture and Forestry, 1(7), pp.120-125.

[13] H. Snoussi, Duval Marie-France, A. Garcia-Lor, Z. Belfalah, Y.
Froelicher, A. Risterucci, X. Perrier, J.P. Jacquemoud-Collet, L. Navarro,
M. Harrabi, P. Ollitrault (2012), “Assessment of the genetic diversity
of the Tunisian citrus rootstock germplasm”, BMC Genetics., pp.13-16,
http://www.biomedcentral.com/1471-2156/13/16.

[14] B. Golein, A. Talaie, Z. Zamani, A. Ebadi, A. Behjatnia (2005),
“Assessment of genetic variability in some Iranian sweet oranges (Citrus
sinensis [L.] Osbeck) and mandarins (Citrus reticulata Blanco) using
SSR markers”, Int. J. Agri. Biol., 7(2), pp.167-170.

[15] R. Ahmad, D. Struss, M.S. Southwick (2003), “Development
and characterization of microsatellite markers in Citru”, J Am Soc Hortic
Sci, 128(4), pp.584-590.

[16] B. Golein, A. Talaie, Z. Zamani, B. Moradi (2006), “Development
and characterization of new microsatellite loci from lemon (Citrus
limon)”, Int J Agr Biol, 8, tr.172-174.

[17] Khuat Hiru Trung, Ha Trong Huy, Nguyén Truong Khoa, Ngo
Héng Binh, Nguyén Thanh Binh, bang Trong Luong, Lé Huy Ham
(2009), “Nghién ctru da dang di truyén mot s gidng buoi ban dia Viét
Nam (Citrus grandis) bing chi thi Microsatellite”, Tap chi Céng nghé
sinh hoc, 7(4), tr.485-492.

[18] B. Golein, M. Nazeryan, B. Babakhani (2012), “Assessing
genetic variability in male sterile and low fertile citrus cultivars
utilizing simple sequence repeat markers (SSRs)”, African Journal of
Biotechnology, 11(7), pp.1632-1638.



