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CHON LQC IN VITRO CAC DONG CALLUS QUYT DUONG (CITRUS RETICULATA

BLANCO) KHANG MAN (NaCl)

Pham Thj Bich Thiiy, Nguyén Bao Toan
Pai hoc Cén Tho

TOM TAT

Quyt dudmg 1a cidy 3n qua trong phé bién & Pdng bing séng Ciu Long, Cay quyt duong khong b
kha niing khang man, mic dii & ndng 49 thip. K§ thudt chon loc in vitro c6 thé virgt qua cac trd ngai vé
min. Myc dich ciia nghién ctru nay 1a danh gi4 kha ning khang man cla céc dong callus quyt dudmg
duoc nuéi cy tir ph01 tdm. Hai ky thudt chon loc in vitro duge ap dyng trong thi nghi¢m ndy la k¥ thugt
chon lgc trén mdi trudng rén va k¥ thudt chon loc trén mbi trudng long c6 lic. Néng d6 man dugc ap
dung 13 mudi NaCl tir 0; 0,5, 1; 2 va 4 gl Ket qua cho thay ring k¥ thujt thir hai lam tang dp lyc chon
loe. Co nhiéu dong callus quyt dudmg ¢ séng sét trong hai ky thudt & cée ndng dé mudi (NaCl) tir 0 dén
2 g/l. Nlung khi ndng d¢ mudi cao hon (4 g/l) hau nhu khéng c6 callus nio sbng sét. Cac catlus di chon
loc durge cdy chuyén nhiéu 1in trén cac méi trudong cé ndng d6 mudi twong img @& xac dinh tinh én djnh
cua cac callus dd duge chon lgc. Bén dong callus quyt dudng sinh truémg binh thudng trén mbi trudmg
chon loc & ndng dd muédi tir 0; 0,5; 1 va 2 g/l. Su tai sinh ciy con cia cac callus d3 duge chon loc thdong
qua phéi soma & méi truémg MS dugce bd sung dudng galactose 20 g/l.

Tir khda: Chon loc in vitro, khdng mén, nudi edy phéi tdm, phdi soma, quvt dwong (Citrus reticulata

Blanco)
MG AU

Quyt 1a mét trong nhitng cdy dn qua dugc nhap
vao nudc ta tir rét som. Quyt dudmg 18 mot cdy da
duoc tréng & nhiéu tinh Bong bang séng Ciru Long
vé mang lai thu nhap dang k& cho néng dan. Trong
nhiing nim gan day, dlen tich canh tac laa & mét sd
tinh ven bién dang mdt din do ngudi néng dén
chuyén dich canh tac tir lAm rudng sang nudi tom.
Diéu nay di 1am dit canh téc bj nhiém méan. Tuy
nhién, khong phai ngudi nong dén nao chuyén sang
nudi tdm deu thanh cong, khi mudn quay tr& lai canh
tac cdy trong thi d4t da nhifm min. Pé tdn tai ho
cling phai trong nhiéu loai cdy ¢6 kha ning chju min
dé canh tic. Pa s6 nhimg cay nay thudng khong
mang lai hi¢u qud kinh t€.cao. Trong khi do, cdy
quyt duong mang lai lgi ich ding k€ cho nhimg
ngudi ndng dan canh tic cdy ndy & nhimg ving dét
khéng bi nhiém mian. Cac cdy ¢6 mii néi chung hiu
nhu khong c6 khd nang khang mén, vi vy cdy ndy
hiu nhu khéng thay canh tic & nhimg ving dat
nhiém man. Dé o thé canh tic tét trén ving dit nay,
viée sir dung gidng quyt khing min 13 m{t trong céc
phurong phédp thich hgp nhat va it ton kém nhat so
véi céc phuong phap khic nhw cai tao dit, Tuy
nhién, cong téc lai tao va chon gibng khang trén ciy
¢6 mui thi rit phirc tap, tén nhidu thoi gian, kinh phi

do ciy c¢6 miii da s 1a ciy da phoi. Ap dung k¥ thuat
chon cdc bién dj soma in vitro thich nghi v&i min
béng kS”' thujt nudi cy té bao c6 thé vuot qua nhimg

tré ngai nay. Phuong phép nay dya trén nguyén ly 1a
mét s& t& bao dinh dudmg chju ap lyc cao-trong moi
truong chon lgc tinh khang Cac & bao khang ¢6 thé
tén tai trong khi nhimg té bao khong khing ¢ thé
chét. Phuong phédp nay dat duge sb té“bao bién di
thich nghi véi mdi trwong chon loc va di duoc ap
dung trén nhidu linh wvirc khic nhau. Kochba va déng
taic gia (1982), Ben-Hayim v& Kochba (1983) da
thanh céng trong viéc chon ra cic dong ‘cam
Shamouti khéng min (NaCl) va 2,4-D. Déi voi méi
trudmng phén phuong phap nay ciing dugc ap dung
trén gidng cam Pineapple va Amargo (Nguyén Bio
Toan et al, 2004). Trén cac ciy trong khac ciing
duge nghién clu trén sy chju phén nhu ci chua -
(Meredith, 1987), cu cai dé (Ojima, Ohira, 1983),
thudc 14 (Conner, Meredith, 1985), laa (Van Sint Jan
et al., 1997), cé Alfalfa (Coulombe, Scoyoc, 1990).
Su chon loc duge cac té bao khang khdng ¢é nghia
s& co duge ciy khang. Mubn cé duge ciy khang thi
qué trinh bién d6i tir cac t& bao khéng thanh ciy
khéng théng qua phéi soma phai dugc hiéu 5. Muc
dich caa nghién ciru nay 12 nhim d4nh gi4 sy khang
miin (NaCl) in vitre cua céc dong callus quyt dudng
va bién d6i cac callus quyt dudng da dirge chon loc
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tinh khdng NaCl thanh cdy con.

VAT LIEU VA PHUONG PHAP
Viit liéu

Cic callus tr nudi cAy phOi thm (nucellar
culture) cha gibng quyt dwdmg (Citrus reticulata
Blanco) dugc tao tir cac thi nghiém trude. Cac callus
dugc cdy chuyén hang théng va duy tri trén mdi
trudng co ban BM. Mdi truéng co ban BM 1a méi
trudng MS (Murashige, Skoog, 1962) duge bb sung
1 mg/! pyridoxine-HC], 1 mg/l nicotinic acid, 0,2
mg/l thiamine-HCL, 100 mg/l myo-inositol, 500 mg/l
malt extract, 50 g/l sucrose va 7 g/l agar. pH cia mdi
trudmg duge chinh & 5,7 trude khi hdp khir tring &
nhiét 4 121°C trong 15 phit. Céc callus duogce ciy
chuyén va dugc dat trong phong cdy mé cé nhlet d¢
26 + 2°C dudi quang ky 16 h duge cung cép bing
cac 6ng dén huynh quang 1,2 m véi mit do dong
photon quang hop PPFD (photosynthetic photon flux
density) 1a 43 pumol. m.? ™'

Phuong phap thi nghié¢m

Chon lpc cdc dong callus khdng mgn trén moi
truong dgc

Céc cym catlus ¢é ngudn gbc tir phdi tAm cna
quyt duémg & 32 tudn tbi dugc st dung lam méiu vit
thi nghiém chon lgc tinh khing mdn. Mbi trudmg
chon lgc min 13 méi tnrdng co ban BM duge bd
sung NaCl & nong d6 0,5; 1; 2 va 4 g/l. Sau khi thém
muodi vio mdi trudng, pH duge chinh & 5,7. Cac
nghiém thirc duge ky hiéu D2, D3, D4, D5 tuong
img véi 0,5; 1,0; 2,0 va 4,0 g/l NaCl. Méi truong
BM khéng bé sung mudi dugc ding lam déi chimg
va ky hidu 12 D1. M&i truémg chudn bj xong duge rt
vio binh nudi cdy c6 dudmg kinh 8 cm, cao 12 cm.
Thi nghiém dugc b tri theo thé thirc hoan toan ngiu
nhién (completely randomized desngn) v&i 10 14n lap
lai, mbi I4n 13p lai 1a mot binh nudi cay (chira 30 ml
mdi trudmg) voi 10 khéi callus ¢o kich thude khoang
2 x 2 x 2 mm cho méi nghiém thire. Céc callus duge
ciy vio mdi binh nudi cdy khoang 300 mg. Ghi nhin
két qué sau 30 ngiy nudi cdy. Nhimg cum callus con
song (nghi ngo co tinh khéng min} & cac nghiém
thirc dugc tiép tuc cdy chuyen 1in thir 2 va 3 trén mbi
trudmg 6 cac nong d6 mudi trong tir 4é theo dai kha
néng song va 6n dinh cua céc callus di duge chon
lgc. Néu nhu ching c6 d3c tinh khang mién thi ching
s& phat trién t5t trong méi trudmg véi nong d6 mudi
trong tir va phat trién mét cach dong déu.
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Chon lpc cdc dong callus khdng mdn trén moi
trieong long

Pé ting ap luc chon loc céc callus duge chuyén
tir mdi truong chon loc rin sang mdi trudong long.
200 mg callus séng t5t sau khi chy chuyen lin thit ba
trén mdi truémg chon loc rin duge ciy chuyen vao
binh tam giac 250 ml c¢6 chira 50 ml méi trudmg vai
ham legng mubi NaCl twong ty mdi truong dic,
nhung khong c6 agar. Céc binh tam gidc duge dit
trén may lic véi van téc 90 vong/phit, & 27°C, anh
sang 1000 lux, quang ky 16 h. Sau 10 ngay nudi cay
trong mdi trudmg long cac callus duge liy ra cdy
chuyén tro lai mdi trudong dic trong céc dia petri co
ham hrong mudi NaCl tuong ty.

Tao phii nir cdc callus khdng mgn

Cac callus & mbi néng d9 NaCl duge chon loc
goi 13 cac dong callus khang, duge cdy vao méi
trrong phat sinh phdi. Méi trudng phét sinh phoi la
méi tredmg co ban BM dugc b sung 20 g/l dudmg
galactose (thay thé dudng sucrose) va mudi NaCl vdi
ham lrgng twong (mg. Panh gia khé ning tao phoi
ctia cdc callus khdng trén méi trudng phit sinh phoi.

Tao cdy hoan chinh tir cdc phii khdang

Sau 4 dén 6 tudn, cac phdi trudmg thanh sau khi
phat sinh duge chuyén viao méi truémg BM cé bd
sung 2 g/l than hoat tinh, gitp phdi ndy mim thanh
ciy hoan chinh. Danh gia syt chin mian thdng qua kha
ning séng cha ciy con.

Phén tich sb liéu théng ké

86 ligu thu duge tir cac thi nghiém duge xu ly
théng ké phép thir F, Duncan bang phin mém SPSS
phién ban 11.5.

KET QUA THi NGHIEM

Chon lg¢ cac dong callus khdng miin trén méi
tririrng dic

Sau 30 ngay nudi cdy diu tién, cic cum callus
trén 2 nghiém thirc DI (d6i chimg) va D2 (0,5 g/l
NaCl) déu sbng tét, callus ting trrdng va phét trién
manh (Hinh 1A, B). O nghiém thirc D3 (1 g/l NaCl)
va D4 (2 g/l NaCl) c6 sy tang trudng cham trong hai
tudn diu, sau d6, callus vang va hod nau (Hinh 1C,
D, E). Sau 30 ngay trén céc cym callus bj hod néu
xuit hién nhimg cym té bao nho, trang, phan chia
nhanh, Cum té bao nay co ngubn goc tir mét vai te
bao ¢6 kha ning sbéng sot trén mdi truéng mudi
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NaCl. Budc diu cho thdy la nhimg 1€ bao ¢ kha
ndng khang mu01 Trén mdi trudmg DS (4 g/l NaCl),
do néng d6 mubi cao, dp suft thAm théu thay dbi t&
bao khéng trao ddi chat dwge két qua cum callus
khéng tang trudng, hoa néu va chét (Hinh 1E).

Lin céy chuyén thit _hai va thir ba trén méi
trudng mudi cac callus song sét song tot trén moi
tredmg twong ty voi ty 1§ pham tram song st cao.
Riéng mét vai cum nhéd té bao song duge trén mbi
trudng D5 duge cdy chuyén lan tht hai két qua

callus vin khéng tang truong duoc, tiép tyc héa nau

va chét (Bang 1).

Bang 1. Phan trim {%) cum callus séng sét sau 3 1an
chy trén mdi trrdng chon loc man.

Nghiém thirc  Phan tram cym callus séng s6t
(NaCi g/t} Lan 1 &2  L2n3
D10 g/l) 98 + 2d 98 + 2¢ 96+ 2¢
D2(059g/) - 92x3d 90 + 3¢ 94 + 2¢
D3 (1,0 g/) 70 + 4c 76 + 2b 84+2h
D4 (2,0 g/l) 48 1+ 3b 76 +4b 82+3b
D5 (4,0 git) 6+4a 2+2a 0t0a

Ghi cha: Cac gia trj trong cung mdt cot dwogc kém
theo sau bdi cac ky ty gidbng nhau thi khéng khac
nhau & mirc y nghta 5% theo phép thir Duncan.

O nghiém thirc 0 g/l NaCl va 0,5 g/l NaCl cac
callus ting trwong va phat trién manh vi & néng do
mudi 0,5 g/1 tuong abi thap, khéng anh hudng nhleﬂ
dén sy phan chia cfing nhu sy sinh truémg cia 1€ bao.
Citrus la thuc vit nhay cdm véi mubi, nén khi ting
ndng d6 nudi NaCl 1én 1 va 2 g/l ta thiy cd anh
hudmg & dén sy sinh trudng cua callus. Callus sinh
trrong chim trong hai tuén dau tién, sur sinh trudng
chim nay c6 thé 12 do cic té bao nam phia trén
khéng tiép xuic tryc tiép véi moi truimg chira muoi
nén it bj anh huong. Tuy nhién, cac té bao trong cym

. callus co sy trao ddi chit véi nhau, nén sau mét thid
gian, cic té bao phia trén cling bi anh huéng do hai
nguyén nhén, thir nhit cic té bio nay cling bj ham
lugng mudi cao gdy dgc, thir hai cac té bao bén dudgi
khong trao d6i chét dugc voi mdi trudng nén sy trao

dbi chét giita t& bao phia trén va phia dudi cym -

callus bj han ché.

Trong s6 hang triéu 1€ bao, cling ¢6 nhitng té bao
c6 khé nang song s6t duoc nén chung tiép tuc sinh
truong tao thanh cum callus tring nhé trén cum mé

dd bj vang, day bude dhu ¢ thé 13 nhimg té bao cd
tinh khang mudi. Khi ting néng d¢ 1én 4 g/l NaCl, 1€
bao bj vang va héa niu la vi & ndng dd nay té bao
khéng thé trao ddi chit, sy ha‘ip thu nuéc cling bi
giam va ion Na™ va CI' tryc tiép gdy doc. Trong khi
d6, cac té bao cua Citrus aurantium hodc cam
“Shamouti” Citrus sinensis, ¢b thé séng s6t trén moi
tredng bd sung 0,17 M NaCl twong duong véi 10 g/l
NaCl (Kochba et al., 1982) do ¢6 mét sy khic biét
nhau v& tinh khing & cac lodi. Nhitng cum té bao
sbng sot tir 1an chy dAu tién duge cdy chuyén lan thi
hai va thir ba trén méi trromg mudi tuong vmg. Cic
callus c6 phén trim sdng sét cao hon nhimg té bao &
1in diu. Nhur vy, cac callus ndy dd c6 sy thay abi aé
thich nghi v&i dleu kién méi trudmg c6 muoi. Riéng
mdt vai cum nho t& bao sbng duge trén méi trudng 4
g/l NaCl duge cdy chuyén lan thir hai két qua callus
khéng ting trudng, hoa nau va chét, diy khong phai
1a té bao c6 mang tinh khéng,

Chgn lge trén mdi trudmg long

Trong mdi truong long, cac cum callus tiép tyc
ting trudng va tach thanh nhidu cum t€ bao nho hon.
Cac té bao lo limg trong mdi truomg long O 5 ngay
twdi co kich thuée cac cum te bao khoang 0,3 - 0,5
mm. Sang ngdy tha 10, cum té bio trong méi truéng
long cé kich thude twong dbi nhé (< 0,3 mm) cé
nhitng cum chi gdm tir vai dén vai chuc té bao.

Khi céy chuyén tir moi tru'ong léng sang mbi
trrong ran cé ham leong mudi twong tr co nhlmg
cum té bao ting tredng manh va ciing c6 mt s6 t€
bao khéng khang duge véi mu01 bi vang va chét. G
cac nghiém thic D1, D2, D3 té bao tlep tuc phéin
chia manh tao thanh nhimg cum callus trong dbi lém,
trong khi d6, nghiém thirc D4 cac té bao tiép tuc
phén chia hinh thanh cdc cum callus song song v&i
mdt 6 té bao khac phat sinh phéi soma véi s6 phéi
ta0 duge hinh thanh twong tng sau 2, 4, 6 tudn 1a
19,0; 146,8 va 159,6 (Hinh 2).

Tao phéi tir cac callus khing min

Cic callus khing man & mdi ndng d6 NaCl, goi
la cac dong callus khang sau khi duge chuyén vao
moi tmo‘ng phat sinh phéi 20 g/l galactose cé bo sung
mudi NaCl véi ham lrong tuong (mg, sau 4 tudn phoi
dugce tao thinh vdi ty 1€ rdt cao trén 80% va khéng
khac biét co ¥ nghia ¢ cic nghi¢m thire (Bang 2). Cac
callus khang va khong khang (tir nghiém thirc D1)
dugc chuyén vio méi truémg cé galactose dé bién dbi
thanh phdi soma, Hiu bét callus khing déu blen abi
thanh phéi khang, Cac phéi khing nay duge tiép tuc
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nudi cﬁy trén moi trudng chon lge ¢d néng do mubi
gléng nhu & giai doan callus dé danh gia tinh khang
on dinh cua phoi. Cac phoi tir nghu;m thirc D1 (d6i
chimg) ciing tlep tuc chuyén sang méi trudmg khéng
mudi dé 1am dbi chimg.

Bang 2. Ty |&é phan trdm callus khang va khong
khang (d6i chimg D1) phat sinh phdi sau 4 tudn trén
mdi trwérng BM bd sung 20 g/t galactase.

Dong callus khang  S& cym callus tao phdi

(%)
D1 (0 g/l NaCl) 88+8
D2 (059/NaCl) 92 +4
D3(1,09/NaCl) 8016

Sy phét sinh phoi tir callus khang voi ty 1¢ cao
hon callus d6i chimg c6 thé 1a do tudi cua callus
khang cao hon so voi callus ban du va tinh thim
ctia mang té bao khang c6 sy thay d6i. Tuy nhién,
khi ciy chuyén sang méi truong dic, & nghiém thirc
D4 c6 sy hinh thanh phdi tryc tiép ma khéng cén
phai tao phéi trén mdi trucmg ¢ dudng galactose Su
hinh thanh phéi tryc tiép khi cdy sang mdi trudmg
chon loc rén c6 thé 1a do dudi ap luc chon lgc cao
céc t& bao nhanh Ido héa vi vay dé bién ddi tir callus
thanh phdi soma.

Tao ciy hean chinh tir phdi khang

Céc phéi trudng thanh cua cac dong D1, D2, D3
va D4 sau khi chuyen vao méi truong BM bd sung 2
g/1 than hoat tinh va mudi NaCl voi néng d6 tuong
tung. Cac phdi soma ndy nay mim va ting truong
thanh ciy con binh thudtmg trén mdi trudng cd ndng
46 mudi trong tmg (Bang 3, Hinh 3).

Nghiém thire D1 (d6i chimg) va D2 (0,5 g/l
NaCl), phéi truémg thanh va ndy mém dat dugc ty 18
phén trim cao. Nghiém thire D3 (1 g/l NaCl) va D4
(2 g/l NaCl), phéi nay mim tdt, tuy- nhién, phoi
khong ting trudng hay tang trudng rit chim.
Nghiém thirc D4 chi c6 34% phéi sinh truong binh
thudmg thanh cay con. Phéi khang dugc thu nhan tir
nghiém thic ¢6 mudi, duge bién déi thanh cdy con
binh thudng v6i hai truong hop. Thir nhat, phi binh
thudmg ndy mam thanh ciy con binh thuémg (c6 é).
Thit hai, phéi bét thuong s& tao chdi trén médi trudng
cor ban BM, céc chdi tir phoi bat thuong s& duge ap
dung k¥ thuft tao r& trong dng nghiém dé hinh thanh
ciy con.
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Cac cdy con tlep tyc duge nudi cdy trén méi
trudng chon loc mubi. Mt s6 cdy con khong phat
trién duogc ¢6 thé 13 nhimg cay con c6 mang ddc tinh
khang & mic d¢ callus va phoi nhung khi b;en dbi
thanh cdy hodn chinh thi dic tinh khing nay khéng
coOn nita. Vi trong giai doan thich nghi cia cia ciy
con chi 1a bién dj thich nghi, do dé chwa co tinh én
dinh. N6 ¢6 thé quay trd lai trang thi ban diu holic
co thé giit lubn dic tinh. Cén c6 thdi gian theo ddi
cac thé hé sau mai dénh gia duge. Nhung cdy con
khée, sinh truéng binh thuong la c6 ngudn goc tir
nhitng t& bao ¢é tinh khang, ¢ thay d01 vé mit sinh
ly, sinh héa... gitp cho ciy co thé song duoc tren
moi trudmg c6 nong d§ mudi trong dbi cao a-
g/1). Nhimng cy nay cé the duge két luan budc dau ia
cly con ¢6 tinh khéng mubi. '

Bang 3. Ty 1& phin tram phdi ndy mam va phat trién
thanh cay con trén méi trwng co ban bd sung 2 g/l
than hoat tinh.

Nghiém Ph6i ndy mam (%) Cay con (%)
thirc

D1 92+2b 92 + 2¢

D2 84 + 2a 84 + 2c

D3 78+ 2a 62+ 3b

D4 81+2a 34+3a

Ghi chi: Cac gia tri trong cing mét cdt duwgc kem
theo sau bdi céc ky tw gibng nhau thi khdng khac
nhau & mic ¥ nghfa 5% theo phép thir Duncan.

KET LUAN

Ket qua cia cdc thi nghiém di chon ch dugce cac
dong té bao callus khéng muodi & cac nong d¢ thay
ddi tir 0,5 - 2 g/l. Ndng do cao hon 2 g/l mudi khong
chon duge dong callus nao. Nhing cy con tai sinh
tir cac dong callus khang ndy cling tlep tuc séng va
phét frién duoe ¢ didu kién in vitro trén méi trudng
¢6 b sung mudi v6i ham lrong trong tmg.

Trong thdi gian tdi, chung t6i tlep tuc nghién
ciru ham luong cac jon Na', CI, Ca™"... trong té bao
c6 dic tinh khang man & cac giai doan chen loc
nhim 1am rd hon co ché clia sy khang médn ¢ mirc 1é
bao quyt dudng. Ching tdi cling tiép tuc d4nh gid sy
khac biét gitta cac dong khang & mirc d¢ phén tir
DNA va danh gi4 tinh khing én dinh cda cdy con &
mirc 6 nha hréi va ngoai ddng rudng.
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Hinh 1. Céac callus chen loc min
& I&n cdy chuyén diu tién trén
médi trwdmg dic co bd sung mubi
sau mot thang nudi cdy D1 (0 g/),
b2z (0,5 g/l), D3 (1 gfl), D4 (2 gil) ,
D5 (4 g/l).

Hinh 2. Cac callus trong mdi trveng Idng dwge chuyén
sang mbi trudng rén sau 4 tudn nudi cdy. A, B, C, D tir
mdi trwdng D1, D2, D3, D4. Mai trwrirng D4 cho théy ¢6 si

Hinh 3. Cac cay con khang sinh trwéng

t6t t é . . K. . - :
phét sinh phoi (nhirng chAm xanh trong hinh). D1, B; rggl g4|.r.ung C6 mudi, t tréi sang
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IN VITRO SELECTION OF SALT RESiSTANT DUONG MANDARIN (CITRUS

RETICULATA BLANCQ) CALLUS LINES

Pham Thi Bich Thuy, Nguyen Bao Toan"
Cantho University

SUMMARY

Duong mandarin (Citrus reticulata Blanco) was a fruit tree cultivated popularly in Mekong Delta.
Duong mandarin plant was not resistant to salt (NaCl) inspite of low concentrations. Ju vitro selection
technique can overcome these salt obstacles. The objectives of this study were to evaluate salt resistance
of callus lines from nucellar calli. Two techniques of in vitro selection applied in this study were solid
and shaken liquid selective media. Concentrations of salt used in this study were 0; 0.5; 1; 2 and 4 g/1.
Results showed that the second technique gave a more serious selection pressure. There were almost the
same numbers of surviving calli obtained by two techniques at concentrations of NaCl from 0 to 2 g/l
But, at higher salt concentration of salt (4 g/1), there were no surviving calli. The growth of selected calli
was subcultured three times to determine the stability of the selected calli. Four selected callus lines of
duong mandarin grew normally on salt selective media at 0; 0,5; 1 and 2 g/l NaCl. Plantlet regeneration
of selected calli through embryogenesis obtained at MS medium supplemted galactose 20 g/l.

Keywords: Duong mandarin (Citrus reficulata Blanco), galactose, in vitro selection, nucellar culture,

salt resistance’
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