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D^C DIEM NONG SINH HQC VA MOI QUAN H ^ DI TRUYEN 
CUA MQT SO GIONG QUYT (Citrus Recutilata Blanco) 
T^I KHU VV'C MIEN NUI PHIA B A C VIET NAM 

Duong Hihi LQC'*, Nguyen Xuan Vti^ 
Vu Thi Thu Th^iy^ Nguyen Thj TSm^ 

'Trudng Dgi hgc Ndng Ldm - DH Thdi Nguyen 
'Trudng Dgi hgc Su pham - DH Thai Nguyen 

TOMTAT 
Nghien ciiu nham neu ro mgt so dac diem nong sinh va phan loai giong thong qua mpt so dJic diem 
hinh thai, sinh ly, sinh boa cua tap doan qu^ dja phuong thu thap d khu vyc mien niii phi'a Bdc 
Vi?t Nam. Bing phan loai cac giong theo so do hinh cay, ket qua co dugc: 10 giong nghien cuu 
dugc chia lam ba nhanh chinh, nhanh thu nhdt la quyt Cao Lgc, nhanh thu hai la quyt Dudng va 
nhanh thu ba bao gom 8 giong con lai. Trong do, nhanh thii ba dugc chia lam hai nhom phy, nhom 
phy thu nhat gom quyt Sen, quyt Mudng Khuong va quyt Chum, nhanh phy thii hai bao gom quyt 
Bdc Son, quyt Bic Kgn, quyt H6ng, quyt Bdc Ha va quyt Giiy. Trong nhiing n5m trudc day, qu^ 
chii yeu dugc nhan giong bdng hat va thu phan cheo nen phan ly thanh nhieu dong/giong khac 
nhau. Vi?c phan tich mdi quan h? di truyen va iing dung sinh hgc hien dai de xac dinh dnh dong 
dang (hogc khac bi?t) di truyin giiia cac gilng la co sd tron^ lai tao va chgn lgc giong 
Tir khoa; Da dgng di truyen. quyt Sen. quyt Chum, quyt Hdng, quyt Bdc Son, quyt Bac Kgn. 

MO DAU 

Cay quyt (Citrus recutilata Blanco) la cay co 
hoa huu tinh nhung su thy phin phy thugc 
nhieu vio cdn trung, dieu niy khien cho cic 
ylu td cau thinh nang suit nhu ti le dau hoa, 
diu qui bi inh hudng rit Idn bdi cic ylu tl 
ngogi sinh. Trong nhirng nam gan day, quyt 
dugc nhan gidng chu yeu tu hat va thy phin 
cheo nen phan ly thanh nhilu ddng/gidng. 
Song song vdi do, vung trdng quyt khu vyc 
miin nui phia Bic ed khi hau nhiet ddi gid 
mua, dong thdi dia hinh phuc tgp nen da hinh 
thanh mgt sd tilu vung khi hau khae nhau. Su 
da dang vl khi hau va nhung biln ddi mdi 
trudng sing la mpt trong sd cac nguyen nhan 
din din su phat sinh da dgng cac die diem 
sinh hgc dl thich nghi vdi dieu kien ngoai 
canh. Dinh gia mli quan he di truyen dua 
tren su da dang cua eac gidng quyt dia 
phugng vl hinh thii, dgc diem sinh ly va mpt 
s6 chi tieu hda sinh ve chat ve lugng qui la ca 
sd dl xudt nhdm muc tieu su dung da dgng 
hoa trong vigc chgn gidng cho vimg trdng 
chuyen canh, 
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VAT LIEU VA PHUONG PHAP 

* Vat li^u nghien ciiu: Bao gdm 10 giong 
quyt dang trong tgi khu vuc mien ndi phia 
Bic. Gidng quyt dugc chpn td cac vudn trQng 
chuyen canh d khu vuc nghien cuu, lya chgn, 
theo d5i cac cay liy mau giong co dg tuoi tu 
10 din 15 nam, ddng thdi la cay cd nang sudt 
dai dien cho vudn, cay dang trong dg tudi cho 
thu hogch. Lua chgn cay co mdt sd dgc diem 
tdt ve cac yeu td cau thinh nang suit, chat 
lugng lam co sd lua chgn cac ciy ddu dong 
cho de theo doi danh gii gidng. Nghien cuu 
dugc thuc hien vdi 10 gidng, moi gilng trong 
thi nghiem duoc theo doi vi danh gii tai cac 
vudn trdng chuyen canh theo vung trong da 
dugc cdng nhin theo trich dan dia ly. Ddi vdi 
cic chi tieu ve sinh ly sinh trudng theo ddi 
lien tuc trong hai vu nam 2014 vi 2015, chi 
tieu vl hoa sinh dugc phan tich mpt vu nam 
2015 ngay sau khi thu hoach qui. Ten giong, 
ky hieu va dia diem thu mau 10 gidng quyt 
trinh bay trong bing 1. 

* Phuong phap nghien ciiu: 

+ Phuang phdp nghien cim dac diem hinh 
thdi va mot so chi tieu sinh ly: 

177 

http://091S.209.604


Duong Huu Lgc vd Dtg Tap chi KHOA HQC & CONG NGHB 164(04): 177-182 

- Ddi vdi mdt sd dac diem hinh thii, thuc Men 
bang phuang phip md ta thdng qua cac dgc 
dilm phin loai hpc thuc vat va dac diem sinh 
ly thuc vat bang phuang phip true quan, do, 
dem. can, md ta.. de danh gia kieu hinh nhu: 
Md ta dac diem than ciy, gai, la, hoa vi qua 
theo nguyen tdc phan loai hgc ciia tac gia 
Nguyin NghTa Thin, Dang Thi Sy (2000) [10]. 

- Ddi vdi mdt sd dgc diem sinh ly thuc vat, 
theo ddi xac dinh thdi diSm hoa nd rd, thdi 
dilm va khoang thdi gian cho thu hogch theo 
tac gia Dao Thanh Van, Ngo Xuan Binh 
(2003) [11]. 
+ Phuang phdp nghien cihi mot so chi tieu 
hoa sinh lien quan den chdt qud quyt: 
- Xac dinh ham lugng vitamin C bing phuang 
phap su dung lot theo tic gii Nguyen Van 
Mui (2001) [6]. 

- Dinh lugng dudng khd theo phuong phap 
Bertrand, Nguyin Van Miii (2001) [6]. 
- Xic dinh him lugng axit tdng so theo phuang 
phap chudn dg, Le Thanh Mai (2009) [4]. 

- Xic dinh him lugng nude bang phuang 
phap say kho den khdi lugng khong doi, 
phuang phap xic dinh th6ng qua ham lugng 
vat chdt khd (Kve) theo TCVN (Iso 1537-
2007) - Tong cue tieu chuan do ludng chat 
lugng Viet Nam [9]. 

- Dinh lugng ham lugng khoang bang phuang 
phip tro hoa, xac dinh thdng qua viec ddt 
chay hoin toan cac thanh phan khac va chi 
cdn lgi thanh phan khoang hrong mau (K) theo 
TCVN (Iso 1537-2007) cua Tong cue tieu 
chuin do ludng chat lugng Viet Nam [9]. 

+ Xay dung sa 36 ve moi quan he di truyen 
dua tren phuong phdp phdn tich di truyen 
ung dung bang chuang trinh NTSYSpc [5]. 
KET QUA VA THAO LUAN 
Dac diem nong sinh hoc ciia cac giong quyt 
nghien cihi 

Nhdng dac diem ve hinh thii vi sinh ly cay 
quyt bao gdm: chilu cao cua cay, die diem 
cua gai, hinh dang dac trung cua la, mau sic 
hinh dgng cua qua, thdi diem nd hoa, thdi 
gian sinh trudng qua va thdi diem thu hogch 
qua,... nhung dgc diem nay thudng rat dac 

trung cho timg gidng ddi vdi tip doan cay 5n 
qua cd mui. Danh gia, theo ddi cac gidng qu;̂  
trong nghien cuu dugc tien hanh trong hai 
nam lien tiep 2014 va 2015, kit qua ghi nhan 
mgt sd dac diem tren dugc the hien trong 
bing 2. 

Thdi diem hoa nd rg dugc xic dinh khi co 
tren 50% sd hoa da nd tren cay. Thdi dilm 
nay cd y nghia quan trgng trong viec lai chgn 
tao gidng ciing nhu dua ra giii phip phu hgp 
dl dilu chinh ti Ig dau hoa cho quyt [2], phuc 
vu muc dich ve ca cau vy qua cda nguoi 
trdng. Cac gidng trong nghien cuu kha da 
dang vl thdi diem nd hoa, nd sdm vao dau 
thing 2 gap d gidng quyt Dudng (Lao Cai), 
gilng quyt ddng thdi cho thdi gian thu hoach 
khdng tap trung chia lam nhieu vu (chin sdm, 
chinh vy va chin mudn). Trong dd, giong no 
sdm gap d quyt Dudng Lio Cai vi quyt Bac 
Kan (ddu thing 2). Nd mudn trong so cac 
giong nghien cuu gap d quyt Hong Ha Giang, 
quyt Bic Ha vi quyt Bac San (cudi thing 3). 
Kit qua nghien cuu ciia chung toi tuong tu 
nhu ghi nhan tren quyt Bac Hi cda Dd Dinh 
Ca (1995) [1]. Tie gia cho thay quyt BIc Ha 
nd hoa chinh vy tap trung dau thing 3, tic gia 
da ehi rd mdi tuang quan giua ti le C/N, 
ngudn hip thu dinh duong td re (N) va td la 
(C) dilu khien manh me tdi qua trinh hinh 
thanh nu vi phat trien cua hoa, day la co so 
de dua ra bien phip canh tic thay ddi ca ciu 
vy qua quyt d Bac Hi ndi rieng [1]. 
Quyt la cay cd hoa ludng tinh, tuy nhien qua 
trinh thy phan inh hudng rit nhieu su chi 
phdi bdi cong trdng, day la nguyen nhan 
chinh dan den su thu phan cheo. NghiSn ciru 
inh hudng cua ty thy va thu phin cheo d quyt 
Clementine tac gia Wallace (2002) [13] chi ra 
rang, khi de tu thy, ti le d|u qua cua quyt 
Clementine chi dat tu 0 - 5%, trong khi cong 
thue thy phan cheo cho ti le diu tdi 15%, 
khdng cd su sai khac ve khdi lugng qua, ham 
lugng dudng, vitamin C d cac cdng thuc t« 
thu va thu phdn cheo [13]. Viec xac dinh thai 
diem ra hoa ddi vdi mgt giong nghien cdu la 
ea sd thiet thyc cho giii phap ning cao ti 1? 
dau qui vi chgn tao con lai cho ra die tinh 
mdi ddi vdi quyt. 
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Bang 1, Nguon vdt liiu cdc giong quft nghiin cuu 

n Ten gilng ^ ' " ^**'" 
thu mau Ky hi?u TT Ten giong Dja diem 

thu mail 
Ky hieu 

Q u ^ Sen S-YB 

Q u ^ Bac Son, 
Lang Son 

Quyt Mudng Mudng Khuong, 
Khuong Lao Cai 

Cho Don, 
Bac Kan 

«"̂ °"̂ "̂  LJ:™"^' 
QT-BK Quyt Bic Ha Bdc Ha, Ha Giang BH-LC 

Quyt Cao Lgc, 
Cao Lgc Lang Son Quyt Chum Bac Quang, 

Ha Giang 

Quyt H6ng Quang Binh, 
Ha Giang H-HG 10 Quyt Giiy 

Tuyen Quang G-TQ 

Bang 2. Dgc diim hinh thdi vd .nnh ly cua mpt so giong quyt dia phuang 

.J..J, Ky hieu 
giong 

BSc diem hinh thai va sinh ly 

Hinh th i i de phan bi£t Thoi diem 
hoa nd rg 

Thoi diem chii 
chinh vu 

Thoi gian sinh 
truo'ng qui 

t"gay) 
Than cay cao, gai to, la day, co dau 
rang cua, qua co khli lugng trung 
binh td 100 g din 160 g, vo qua sdn, 
mau vang dam, vj nggt chua. 

giira thang 2 dau thing 12 

Than cay vua co gai nho, la miii r 
qua det, khli luong trung binh tir 85 
g den 105 g, mau vang dgm, vo nhan, 
mill vj dam chua nggt 

cu6i thSng 3 giira thang 12 240 ± 20 

3 QT-BK 

Tan than vua gai to, la hinh oval va 
CO dau rang cua, qua det khli luong 
trung binh tii 90 g den 110 g, mau 
vang, mill therm dm. yj nggt. 

dau thang 2 giQa thing 11 

Cay nho, gai nho, phien la cong, qua 
det, khoi lugng qua giao dgng tir 80 g 
den 100 g, vo qua min mau vang 
dam, vj chua 

dau thang 2 

Cay vua, khong gai, la miii mac, qua 
det (85 - 105 g) mau vang dng. 

cu6i thang 3 giQa thing 11 

Cay vua, it gai, la day, qua del (90 -
110 g) mau vang dam, vj nggt. 

a thing 2 giua thing 12 270 ± 20 

Cay nho, khong gai, la oval, qua nho, 
khoi lugng qua giao dgng ti; 35 g den 
80 g, mau vang tuoi, vo qua bong 
mjn, vi qua ngot, khong chua. 

dau thing 2 cudi thing 10 

Cay nho gai nho, li miii mac, qua (95 
- 120 g) vang tuoi, vj nggt dju. 

cuoi thing 2 giira thing 11 

Cay to, la mui mac c6 dau rang cua, 
hinh qua dac thu, khoi lugng trung 
binh td 100 g den 140 g, mau vang 
dam "ma ga", vi ngot dam. 

cuoi thang 2 dau thing 12 270 ± 20 

10 G-TQ 

Ciy cao vua, mep la uon, qua det, 
qua CO khoi lugng trung binh td 80 g 
den 100 g, vo qua bong va mong, 
mau vang ong, vi qui nggt diu. 

giira thing 2 cuoi thing 11 240 ± 20 
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Thdi diem chin chinh vu dugc xac dinh khi cd 
tren 50% so qua cho thu hai tren cay, theo doi 
thdi vu thu hoach d mdt sd gidng quyt dia 
phuang mien nui phia Bac, de nhan thay d 
c i c giong deu t ip trung vao nhiing thing cuoi 
nam, moi giong cd khoang thdi gian thu 
hoach khic nhau, chin tap trung hem ea gap d 
quyt giay, quyt hdng, quyt Bac Son va quyt 
Cao Lgc, cho thu hoach trii rdng gap d quyt 
Dudng v i quyt Chum. Viec chin sdm hoac 
mugn cd y nghta rat Idn cho hieu q u i vudn 
quyt bdi trinh dugc hao tdn khi thu hoach v i 
viec cung iing thi trudng [2]. 
Ap dyng r i t thanh cdng trong rii vu thu 
hoach, Vien Cay an q u i Mien Nam (2012) da 
nghien ciru trdng xen canh c i c gidng quyt 
hong, quyt QT12 vdi quyt Xiem tgi Lai Vung 
(Ddng Thip) , canh t ie gidng phd hgp da dem 
lai hieu q u i cao v i tu dd cho san xuat nhan 
rgng tai Dong bang song Cim Long [2]. Theo 
tac gii , nham hgn che digp khuc "dugc mua, 
rdt gi i" , ngudi s in xui t cd gang djch chuyen 
nham tranh thu hogch tap trung hoac chgn 
nhiing thdi diem thi trudng co gi i tdt, tieu thy 
de vdi mgt sd gii i ph ip nhu: Keo di i mua vy 
chinh ve 2 phia, trong mua vu thuan cd th i 
chia thanh 3 giai doan: quyt chin sdm, chinh 
vy va chin muOn mugn. Hoac la chuyen sang 
vu nghich. 6 budi Da xanh co the thu hoach 
quanh nam nhung thdi diem cd gia thanh cao 
nhu ram thing 7 (Am lich) den tet Trung thu 

Bang 3. Mpl so chi tieu hda smh 

hoac tnidc v i sau tet Nguyen Dan, day l i thoi 

d i lm g i i ca 6n dinh va thudng d mdc cao ban 

so vdi chinh vy. 

Dac diem mot so chi t i lu hoa sinh qua 

Nhirng chi tieu hda sinh nhu h im lugng 

dudng, axit, vitamin C, khoang... la nhOng 

thinh phan hda hgc cd y nghTa trong gia tri 

dmh dudng cua cay an qua cd mui ddi vdi con 

ngudi v i dang duge c ic nha chuyen m6n 

quan tam. 

Nghien cdu mpt so chi tieu hoa sinh dirge 

thuc hiln ngay sau khi thu hoach cua vy nim 

2015. Ket q u i phan tich mpt so chi tieu hoa 

sinh the hien trong b ing 3. 

Ket qua phan tich tren bang 3 cho thiy: Ham 

lugng dudng khu trong q u i dao dpng td 7,56 -

8,66%., ti le dudng khd cao d cac giong quyt 

Sen, Bac San, quyt Hdng, quyt Dudng va quyt 

Chum so vdi nhdm con lai d mdc y nghia 95% 

vdi gii tri so sinh la cho phep d 1,69%. Tuy 

nhien, thuc te vi ciia qua quyt ma con ngirdi 

cam nhin bang vi giac l i tdng h im lugng 

dudng trong qua nhu glucose, fructose, 

galactose, oligosaccharide, saccharose, maltose, 

lactose... v i vj chua cua qua dugc tgo nen bdi sy 

CO mat mgt sd axit nhu xitric, axetic, taric, 

malic, lactic... Trong dd, axit xitric la pho bien 

nhdt va quylt dinh den vi chua cua quyt [12], 

trong qud cdc gidng quyt nghien ciiu 

T 
T 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Ky hi^u 
ai6ng 
S-YB 

BS-LS 

QT-BK 

CL-LS 

H-HO 

MK-LC 

D-LC 

BH-LC 

Ch-HO 

G-TQ 

LSD,, 

Dirfrng khir 

(%) 8,66 ± 2,03 

8,33 ±1,22 

7,70 ±1,06 

7,66 ± 1,33 

8,33 ±1,52 

7,96 ±1,60 

8,50 ±1,02 

7,56 ±1,87 

8,23 ±1,66 

7,66 ±1,37 

1,69 

Axit tong so 

(%) 0,84 ± 0,07 

0,93 ± 0,08 

0,87 ± 0,05 

0,96 ± 0,07 

0,86 ± 0,05 

0,84 ± 0,06 

0,83 ± 0,05 

0,94 ± 0,08 

0,93 ± 0,07 

0,91 ±0,09 

0,54 

Vitamin C 
(mg/lOOs) 

33,33 ± 0,86 

33,50 ±1,23 

33,66 ±1,08 

33,30 ±1,02 

31,67±1,01 

31,50 ±0,88 

31,33 ±0,93 

32,67 ±1,03 

32,33 ±1,05 

32,67 ±1,00 

!,03 

Kiioang 

(%) 
0,48 ± 0,06 

0,47 ± 0,05 

0,46 ± 0,06 

0,45 ± 0,07 

0,46 ± 0,05 

0,46 ±0,07 

0,47 ± 0,05 

0,46 ± 0,06 

0,48 ± 0,08 

0,46 ± 0,06 

0.13 

Nu&c 

(%) 87,72 ±2,66 

88,41 ±2,33 

89,86 ± 3,01 

85,63 ± 2,65 

89,86 ± 3,02 

89,84 ± 3,02 

90.05 ± 2,66 

87,14 ±2,32 

86,87 ± 3,25 

89,90 ± 3,02 

2.03 

LSDos .' Gi&i hgn so sdnh sai khdc c6 y nghta & muc dp chinh xdc 95% 
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VI h i m lugng axit tdng s6, k i t q u i phan tich 
cho thay, ham lugng trong cac dao dgng giua 
cac gidng nghien curu tu 0 ,81% d in 0,95%, 
hong dd cao nhat d gidng quyt Cao Lgc, thip 
hon d mue y nghia LSDos gdm cac giong 
quyt Dudng, quyt Hdng, quyt BIc Kan va 
quyt Sen. 

Theo cac nghien edu d trong va ngoai nude. 
Vitamin C cd vai trd quan trpng trong q u i khi 
cung c ip gia h i thyc phdm cho con ngudi 
[12], Ham lugng vitamin C d cac g i lng quyt 
nghien ciiu giao dpng tir 31,33 d i n 33,66 
mg/100 mg, cao han td 2 d i n 3 mg so vdi 
c6ng bd v l ket q u i cong bd trSn quyt cua 
nhieu nghien cuu trong nude. Thea ngudn td 
Dao Thanh Van va cs (2003) [11] da cho 
thiy: Ham lugng vitamin C d quyt dat 30 
mg% cao han cac loai qua kh ic nhu t io (15 
mg%), nho (3 mg%), le (4 mg%), dua (25 
mg%) hay man (5 mg%.). 
Ve thanh phin khoang trong quyt chi lm td 
0,45 den 0,48%. Th inh phan nude chiem td 
85,63% den 89,90%. Thong ke cho thdy 

khong cd sy sai khac cda cac thinh phdn nay 
trong cac gidng nghiSn cuu. 
Sff do hinh cSy v l moi quan h | di t r u y i n 
giua cac giong 

Dua tren cac d ie diem tuong ddng va khfing 
tucmg ddng cua mdt sd d ie d i lm hinh thii,~ 
sinh ly v i hda sinh, chung tdi xay dung sa dd 
ve moi quan he di truyin dua tr6n phuang 
p h i p phan tich di truyen ung dung tren phdn 
mem NTSYSpc [5]. Mdi quan h i di truyin 
cda 10 gidng quyt th i hien trong hinh I. 
Sa dd da cho thay; 10 gidng trong nghien edu 
dugc chia l im ba nhinh chinh, nhinh thu nhdt 
chi duy nhdt cd quyt Cao Lgc, nh inh thd hai 
duy nhdt l i quyt Dudng va nhanh thu ba bao 
gdm^ 8 giong edn lai vdi hg sd ddng dgng di 
truyin tu 0,10% d in 0,18% (hinh 1). 
Trong do, nhdm thu ba dugc chia l im hai 
nhanh phy, nhdm phu thu nhi t g Im quyt Sen, 
quyt Mudng Khuong va quyt Chum, nhinh 
phy thd hai bao gom quyt Bic San, quyt Bic 
Kan, quyt Hong, quyt Bac H i va quyt Gidy vdi 
khoing each bien dgng td 0,10 din 0,18%. 

I 
-f 

•O-TQ 

llf s$ aSng dfng di tniy€n 

Hinh 'y- So do mot quan h4 di truyen cm cdc gidng quyt nghiin cuu 
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Khoing c ich di truyen gin nhat d c i c gidng 

quyt Gidy v i quyt B i e Ha vdi khoang each 

di t ruyin la 0 ,3% , tuang tu khoang each dd 

con ggp d hai gidng quyt Bdc San va quyt 

Bac Kan. 

KET LUAN 

Qua nghien edu moi quan he ve chdng loai 
cda 10 gidng quyt dia phuang da cho thay 
giong quyt Dudng va quyt Cao Lgc la hai 
gidng cd khoing each di truyen khic xa nhat 
so vdi cac gidng quyt dia phuang khac, Trai 
lai vdi do, su gin giii ve mat di truyen gap d 
quyt Giay vdi quyt B ic Ha, quyt Bac Son vdi 
quyt Bac Kgn. 

Nghiin cuu la ca sd de xuat vat ligu dinh 
hudng chpn lgc giong theo miia vy nhu: 
Gidng chin sdm, chin chinh vu hay chin 
mugn. Da dang hoa s in pham giong la mpt 
phan ddng gdp nham rai vu qua l im gi im hao 
tdn thu hoach doi vdi cay quyt dia phuang 
mien nui phia Bac Viet Nam. 
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SUMMARY 
MORPHOLOGICAL CHARACTERISTICS AND ANALYSIS O F GENETIC 
RELATIONSHIPS OF SEVERAL LOCAL TANGERINE CULTIVA 
(Citrus Recutilata Blanco) IN VIETNAM'S NORTHERN MOUTAINOUS AREA 

Duong Huu Loc'*, Nguyen Xuan Vu', 
Vu Thi Thu Thuy', Nguyen Thi Tam' 

' University of Agriculture and Forestry - TNU 
^University of Education - TNU 

The present research, based on morphological, physiological and biochemical properties, aimed to 
determine the genetic diversity often tangerine species in the northern mountainous region of Vietnam. 
The results showed that ten investigated species belonged to three main genera in which Cao Loc 
langenne and Bao Thang tangerine were the two different genera. The other eight species could be 
divided into two sub-genera in which the first sub-genus included Sen, Muong Khuong and Chmn 
tangerine and the second sub-genus consisted of Bac Son, Bac Kan, Hong, Bac Ha and Giay tangerine. 
Analysis of genetic relationship would provide useful information for plant selection and cultivation 
practice which could propose an in-and-off season production model for the local tangerine species in 
the northern mountainous region of Vietnam. 
Key words: Genetic relationship. Sen tangerine. Chum tangerine. Hong tangerine. Bac Son 
tangerine, Bac Kan tangerine. 
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