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TOM TAT

Cam sanh (Citrus nobilis Lour.) la m¢t trong cdc loai cdy an qua dem lai gia tri dinh duong
va kinh té cao. Qua Cam sanh chira nhiéu chdt dinh dudng va cdc hop chdt tw nhién cé hoat tinh
sinh hoc, qua do giup cdi thién sirc de khang cua co thé ch(fng lai bénh tat. Hién nay, han man dién
ra ngady cang nhiéu va phirc tap gdy thiét hai lém cho viéc trong trot & cdc tinh mién Tay trong dé cé
danh hwéng dén viéc trong cdy Cam sanh. Nghién civu ndy da khao sdt hiéu qud khir trimg ciia NaClO,
HgCl, va dnh hwéng cia NaCl ¢ cac nong dé khéac nhau 18n sy ndy mam cua hat giong Cam sanh
trong diéu kién nudi cdy in vitro. Két qua cho thdy, HgCl, 0,1% trong thoi gian 5 phat, cho # Ié mau
song cao nhat dat 96,67%. Bén canh dé, sy nay mam cua hat Cam sanh bj danh hiong xdu béi cac
Nong dé muai, nong dé muoi cang cao t7 Ié nay mam cang giam va thai gian hat ndy mam cang ting
s0 Véi nghiém thize doi chiing. Pac biét, nong dé NaCl 9 g/L 1am hat khdng ¢6 ddu hiéu nay mam.

Tir khoa: nay mam; HgCly; in vitro; Cam sanh; NaCl; NaClO; khr tring

1. Giéithigu

Céc loai cay trong chi Citrus (cay c6 mui) cua ho Rutacea 1a cdy dn qua phd bién, dugc
trong rong rai va cd gia tri kinh té quan trong nhat trén thé gi¢i (FAO, 2021). Cam sanh
(Citrus nobilis Lour.) 1 cay an qua quan trong trong nganh trong trot & nudc ta (Nguyen et
al., 2003). Bén canh gi4 tri kinh té cao, qua Cam sanh con giau chat dinh dudng (Czech et
al., 2020), vitamin C (Bozonet & Carr, 2019), hesperidine (Bellavite & Donzelli, 2020),
carotenoid, liminoid, cac chat chong oxy héa manh... giup ting sitc d& khang cho co thé
chdng lai nhiéu loai bénh tat (Carr & Frei, 1999; Luu et al., 2023).

Pdng bing séng Cau Long (PBSCL) 1a ving san xuat cam quyt 16n nhat nudc ta
(Hoang, 2009) di trai qua cac dot xdm nhap man nghiém trong, bt thuong va duoc du bao
s& dién bién xdu hon trong nhimg nam tiép theo (Nationtal Agency for Science and
Technology Information, 2016). Nguyén nhan do bién déi khi hau nhu nuéc bién dang, ting
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nhiét d6, khai thac nudc ngdm qua murc dé dap tmg nhu cau nude cho phat trién (Darnault
& Godinez, 2008). Thanh phan céac ion khoang gay min cho dét thuong la Na*, K*, Ca®*,
Mg?*, CI,, SO4%, AI**... trong d6, nguy@n nhan gay man cha yéu 1a mudi NaCl (Nguyen,
2005). Xam nhap man gay thiét hai ning né dén ning suit cam quyt vi ion CI- dic biét doc
dbi véi cay ¢6 mai (Khalid et al., 2022). Man anh huong xau dén sinh truéng va quang hop
cua thuc vat do gay stress tham thau, stress ion (Negrao et al., 2013) va tao ra cac loai oxy
phan tng (ROS) (Tsugane et al., 1999) lam réi loan céc qua trinh sinh Ii cua cdy (Fahad et
al., 2015), ton thuong cac sic té quang hop, giam ti 18 trao d6i khi, hoat dong cua enzyme,
hé qua la giam nang suat va sinh khdi cua thuc vat (Martinez-Cuenca et al., 2021).

Nhu vy, can phat trién cac chién lugc phi hop dé ctru méin cho cdy. Cac chét bao vé
ngoai sinh nhu chit bao vé thim thau, phytohormone, phan tir tin hi¢u, polyamine, chét
chdng oxy héa va cac nguyén té vi luong khac nhau da duoc ching minh c¢6 hiéu qua giam
thiéu thiét hai do mudi gy ra cho thuc vat, giup cai thién su ting truéng, ning suat va ting
kha niang chdng chiu véi stress min cia cy trong (Hasanuzzaman et al., 2013). Tuy nhién,
khi thiét hai do ndng d6 mudi véi thuc vat cao hon tac dong phuc hdi cua cac chit bao vé
ngoai sinh, cdy trong ciing khong thé sinh trudng tot. Su nay mam cua hat c6 thé xem 1a bét
dau cuia qua trinh sinh trudng, phat trién cta cay (Hoang, 2006), quyét dinh kha ning thanh
1ap cdy va ning suét ctia cdy trong (Hasanuzzaman et al., 2013). Chinh vi vay viéc xac dinh
anh huong ciia néng d6 NaCl dén sy nay mam cia hat trong diéu kién nudi ciy
in vitro 13 can thiét.

Nudi cdy mo té bao thuc vat 1a phuong phap duogc sir dung trong nghién ctru co ban
cua céng nghé sinh hoc thuc vat (Gamborg, 2002; Nguyen, 2022). Qua trinh khtr trung gidp
loai bo vi sinh vat khoi mau cdy rat quan trong, vira phai gitp loai bo tat ca cac vi sinh vat
c6 thé dé& dang phat trién trén mo vira dam bao su ton tai va kha ning tai tao caa mo (Yildiz
& Er, 2002). Vi thé viéc khir tring bé mit khong thanh cong s& anh huong dén sy sinh truong
clia mau vat. Trong d6, NaClO va HgCl» 1a nhitng hop chat dwoc sir dung rong réi véi nong
d6 va thoi gian cho phép (Ngo, 2009) dé khir triing mau.

Nghién ctru nay di khao sat anh huéng caa NaClO, HgCl, dén sy séng cia hat Cam
sanh (Citrus nobilis Lour.) trong diéu kién in vitro nham x4c dinh duoc céng thirc khir tring
phu hop cho hat Cam sanh (Citrus nobilis Lour.). Pong thoi khao sat anh huéng cua NaCl
& c&c nong do khéac nhau 1&n s nay mam cua hat giéng Cam sanh trong diéu kién nudi cay
in vitro véi mong muén tim ra ndng dé NaCl gay anh huéng ning né dén su sinh truéng cua
cay Cam sanh in vitro, tir 6 c6 co so khoa hoc dé ap dung phuong phap ctitu min phi hop
cho quy trinh trong cay Cam sanh & nhitng ving dat bi xam nhap man.

2. Poi tweng va phwong phap nghién ciru
2.1. Vat liéu nghién ciru

Hat giéng cay Cam sanh Citrus nobilis Lour. dugc cung cap tir vudn cam caa 6ng Tran
Vin Sa, dia chi S6 nha 1554, 4p Hoa Thanh 1, xa Dong Thanh, thi x4 Binh Minh, thanh phd
Vinh Long.
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2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp thir tinh séng cua hat Cam sanh

Hat dugc danh thic phdi bang cach ngam trong nudc 24 gid. Sau do, boc vo hat va
ngam hat trong dung dich carmin indigo, déy 1a loai thudc nhuém chi xam nhap vao cac md
chét, khéng xam nhap cac md séng (Neljubow, 1925). Sau 2 gio cit doc hat ngang qua phan
phdi, quan sat sy bat mau caa phdi hat. Dém sé hat khong bit mau tir d6 tinh % tinh séng
ctia phoi (Rostvtsev & Lyubich, 1978). Thi nghiém Iap lai 4 1an, mdi lan 30 hat.

2.2.2. Phwong phdp khir tring hat giong Cam sanh véi NaCIO va HgCI2 & cac nong dé va
thoi gian khac nhau

Hat Cam sanh duoc khir tring bén ngoai ta cay véi quy trinh sau: lic miu bang xa
phong lodng 1% va rira sach mau bang nudc cat vo tring, sau do, chuyén mau vao céc va
dat vao bén trong ta cay.

Khtr tring trong ta cay vai quy trinh sau: Iac mau trong dung dich khtr tring NaClO
25%, NaClO 50%, HgCl, 0,1% (thoi gian: 1 phdt, 3 phdt, 5 phat); tiép tuc rira sach mau
bang nudc cat vo tring; sau do, cdy mau vao dng nghiém cé duong kinh 22 mm, dai 20 cm,
chtra 10 mL méi trudng nudi cdy MS.

MJ3i nghiém thtc tién hanh 10 dng nghiém, 1 hat Cam/dng nghiém, l3p lai 3 lan.

Theo dbi ti 16 mau nhidm va mau sdng cua ting nghiém thirc sau 60 ngay.

2.2.3. Phuong phdp khao sat anh hieong cua NaCl dén kha ndang nay mam cua hat giong
Cam sanh (Citrus nobilis L.) trong diéu kién nudi cay in vitro.

Hat gidng Cam sanh sau khi dwoc khur tring véi nghiém thire phi hop duoc nudi cay
trong mdi trudng MS ¢6 bé sung NaCl & cac nong d6 khac nhau: 0 (d6i ching), 1, 3,5, 7 va
9 g/L. Theo ddi vé ti 1& nay mam sau 7, 14 va 20 ngay nudi cay.

Ti 16 nay mam = (s6 hat nay mam/ tong s6 hat)*100.

MJ3i nghiém thtc tién hanh 10 dng nghiém, 1 hat Cam/dng nghiém, l3p lai 3 lan.
2.2.4. Piéu kién nudi cay

Tat ca cac nghiém thac nudi cdy déu duoc thuc hién ¢ diéu kién chiéu sang 2500 +
500 lux, do am 60% * 5% va nhiét do 28°C + 2°C trong 12 gio> mdi ngay.

2.2.5. Phwong phdp xir |i $6 liéu

Tat ca sb liéu caa nghién cau sir dung cac thuat todn xac suat théng ké bang phan mém
phan mém SPSS phién ban 26 dung cho Windows. Su khac biét c6 y nghia & mic xac suat
P < 0,05 (P: probability) cua gia tri duoc biéu hién bang cac mau tu khac nhau, duoc kiém
dinh bang phan tich phuong sai mot yéu t6 (ONEWAY ANOVA).

3.  Kétquavathao luan
3.1. Tinh séng cia hat

Hat Cam sanh sau khi rach vé duoc ngdm nudce dé danh thire phoi, sau d6 boc bo hat

va vo ao, dat trén cac dia petri c6 chira dung dich carmine indigo 0,2%. Sau 2 gio quan sat
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thiy phdi cua tat ca cac hat déu khong bat mau véi thude nhuém. Ching to ti 16 sdng cua hat
dat 100% (Rostvtsev & Lyubich, 1978).
3.2. Két qud khir triing hat gidng Cam sanh (Citrus nobilis Lour.) véi dung dich NaClO
¢ Cac nong dg va thoi gian khac nhau

Sau 60 ngay nudi cdy, két qua nghiém thic khtr tring hat Cam sanh bang dung dich
NaClO & cac nong do va thoi gian khac nhau cho thay ti 16 mau nhiém thip hon so Vi
nghiém thtre d6i chimg. Pac biét, & nghiém thic 5 khi khir tring hat gibng Cam voi NaClO
nong d6 50% trong thoi gian 3 phit c6 ti 16 mau sdng cao nhat dat 83,33% va ti 16 mau nhiém
thap nhat dat 16,67%. Két qua trén déu cd su khac biét vé thdng ké so véi nghiém thac ddi
chung va cac nghiém thirc con lai (Bang 1, Hinh 1).

Bing 1. Anh huéng ciia NaClO ¢ cdc nong dé va thoi gian khdc nhau dén si song
ciia hat giéng Cam sanh (Citrus nobilis Lour.) trong diéu kién nuéi ciy in vitro

Nghiém Dung dich Nong dd Thoi gian Ti 1é miu séng Ti 1¢ miu nhiém

thire Khir trung (%) (phut) (%) (%)

bC 0 0 0 0,00 + 0,00? 100,00 + 0,00°
NT1 1 43,33 + 0,50° 56,67 + 0,50°
NT2 25 3 56,67 + 0,50° 43,33 +£0,50°
NT3 Naclo 5 36,67 + 0,49° 63,33 + 0,49°
NT4 1 53,33+ 0,51° 46,67 +0,51°
NT5 50 3 83,33+ 0,38° 16,67 + 0,382
NT6 5 30,00 + 0,47° 70,00 +0,47°

S6 liéu trinh bay duwoi dang Mean + SD: trung binh + do léch chuan. Cdc chif cdia, b, ¢, d, e,
[ trong ciing mot hang chi sw khdc biét mike y nghia thong ké (p < 0,05).

W ©4ichimg [ NaCIO 25% - Sphit I MNaCIO 50% - 5 phit
[ NaCIO 25% - 1 phit [l MaCIO 50% - 1 phat
I MaClO 25% - 3 phot I MaCIO 50% - 3 phat

80

TH & (%)

40

20 4

0

Ti l& méu séng Ti & méu nhigm
Hinh 1. Biéu do thé hién dnh hirong cua NaClO ¢ cac nong dé va thoi gian khdc nhau dén su
song cua hat giong Cam sanh (Citrus nobilis Lour.) trong diéu kién nudi cdy in vitro
Céc char céi a, b, ¢, d, e, f chi su khac biét vé ti 1é nay mam & céc nghiém thizc bé sung GAs ¢ cac nong
@6 khac nhau ¢ mitc y nghia thong ké (p < 0,05).
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NaClO c6 hiéu qua khir tring cao ddi vai tat ca cac loai vi khuan va nam vi 1 hoa chat
¢6 dac tinh oxy hoa manh vai cac amino acid, acid nucleic... (Yildiz et al., 2012). Tuy nhién,
Vi ndng do6 cao va thoi gian khir tring kéo dai, dung dich NaCIO c¢6 thé xam nhap vao bén
trong va gy doc khién mau bi chét (Yildiz et al., 2012). Ngoai ra, hiéu qua khu tring caa
NaClO con phu thudc vao ndng d6 va thoi gian tac dung (Ngo, 2009).

Diéu ndy phu hop vai két qua nghién cau, nghiém thic khir tring bang dung dich
NaCIO nong d6 25% con thip va thoi gian khe tring mau chwa thich hop.
Nghiém thtic khtr tring bang dung dich NaClO ndng d6 50% véi thoi gian ngan 1 phat hiéu
qua khtr trung cling khong cao, nguoc lai thoi gian 5 phat 1a qua dai sé gay doc cho hat nén
& tat ca cac nghiém thirc NT1, NT2, NT3, NT4, NT6 ti 16 mau nhiém kha cao tir 43% tro
l&n. V6i nghiém thiic 5 hat Cam sanh duoc kht tring bang dung dich NaClO 50% trong thoi
gian 3 pht cho hiéu qua kht tring cao nhat (Bang 1, Hinh 1).

3.3. Két qud khi# tring hat gidng Cam sanh (Citrus nobilis Lour.) véi dung dich HgCl.
¢ C&C néng dp va thei gian khac nhau

Sau 60 ngay nudi ciy, & cac nghiém thirc duoc khir triing bang dung dich HgClz cho ti
16 mau nhidm thap hon so v&i nghiém thire ddi chimng, c6 khac biét vé mat thong ké so vai
cac nghiém thue con lai (Bang 2, Hinh 2). Bac biét, nghiém thirc duoc khir tring bang HgCl,
0,1 % trong 5 pht cho hiéu qua khir triing tot nhat vai ti 16 mau séng dat 96, 67%, ti 1é mau
nhiém dat 3,33 % (Bang 2, Hinh 2).

Bing 2. Anh huéng ciia HgClp & cdc nong dg va thoi gian khdc nhau dén sy song
ciia hat giéng Cam sanh (Citrus nobilis Lour.) trong diéu kién nuéi cdy in vitro

Nghiém  Dungdich Nongdd Thoigian  Tilé mAusong  Til¢ miu nhiém
thire Khir trung (%) (phut) (%) (%)
DC 0 0 0 0,00 + 0,00 100,00 + 0,00°
NT7 1 50,00 + 0,51° 50,00 + 0,51°
NT8 HgCl, 0,1% 3 56,67 + 0,50° 43,33 +0,50°
NT9 5 96,67 £ 0,18° 3,33 +0,18°

So liu trinh bay dudi dang Mean + SD: trung binh + dé léch chuan. Céc chit cdi a, b, ¢, d, e,
f trong ciing mot hang chi sw khdc biét mire ¥ nghia thong ké (p < 0,05).

. B ching . HgCL 0.1% - 3 phit
[ HgC, 0,1% - 1 phit ] HgrCL 0,1% - 5 phat

. ¢
&
60 b b
,l.b
20
a
0 WA 1N L&

Ti g méu séng Ti Ié mdlu nhidm

Hinh 2. Biéu do thé hién anh hu’o’ng ciia HgCl, ¢ cac nong do vathoi gian khdc nhau den s
song cua hat Cam sanh (Citrus nobilis Lour.) trong dieu kién nuoi cay in vitro.

Céc chir céi a, b, ¢, d, e, f chi su khac biét vé ti ¢ nay mam & cac nghigm thzc bo sung GAsz ¢
cac nong dé khac nhau ¢ mikc y nghia thong ké (p < 0,05).

Tilé (%)

S
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Ngoai NaClO, HgCl: ciing duoc sir dung dé khao sat kha nang khir tring mau ciy nho
kha nang khir tring manh, hiéu qua cao, dugc cho phép sir dung phd bién trong nudi ciy in
vitro. Tuy thugc vao loai ma sur dung dung dich NaClO hoac HgCl, sé cho hiéu qua khir
tring cao hon. Nghién ctu cua Igbal va cong su ciing cho thdy rang céc miu cay
in vitro caa Citrus jambhiri Lush duoc khtr tring bang HgCl hiéu qua hon NaClO thé hién
&' ti 18 sbng s6t cia mau cay cao hon (Igbal et al., 2022). Biéu nay phu hop véi két qua nghién
ctru, hat Cam sanh Citrus nobilis Lour. cho két qua khir tring dat cao nhat & nghiém thirc
NT9 vé&i ndng dd HgCl2 0,1%, thoi gian khir tring 5 phut. Pay 1a thoi gian va nong do cho
phép. Marak va Lask (2010) ciing st dung dung dich HgCl, ndng d6 0,1% dé khur tring cac
mau hat Citrus indica Tanaka, Citrus macroptera Montr, Citrus maxima Merill, Citrus
aurantifolia Swingle, Citrus sinensis (L.) Osbeck va Citrus reticulata Blanco trong 5 phat
(Marak & Lask, 2010).

Tir céc két qua trén cho thay, hat Cam sanh Citrus nobilis Lour. duoc khir triing bang
dung dich HgCl cho hiéu qua khtr tring tét hon khi khtr tring bang dung dich NaCIO. Chinh
vi vay, ndng do va thoi gian khtr triing ciia NT9 duoc lva chon dé st dung cho cac thi nghiém
tiép theo vé anh huong cua NaCl & céc néng d6 khéac nhau dén su nay mam cua hat giéng
Cam sanh (Citrus nobilis Lour.) in vitro.

3.4. Anh hwéng ciia NaCl 6 cac néng d¢ khdc nhau dén kha néing ndy mam cia hat
giéng Cam sanh (Citrus nobilis Lour.) in vitro

Két qua sau 20 ngay nudi cay cho thay, sy nay mam caa hat Cam sanh in vitro déu bj
kiém ham boi NaCl & cac ndng do khéac nhau, thé hién qua ti 1é nay mam cao nhat & nghiém
thire d6i ching véi ndng dd NaCl 12 0 g/L va giam theo chiéu ting ndng d6 NaCl tir 1 g/L
dén 9 g/L. Nguoc lai, thoi gian nay mam cang kéo dai & cac nghiém thirc ¢6 NaCl cang cao
(Bang 3, Hinh 3, 4, 5 va 6).

Trong d6, & nghiém thac bd sung NaCl 1 g/L, hat it bi anh huong bai NaCl nén ti 1én
nay mam kha cao, dat 46,67% sau 7 ngay nudi cay va khong cé su khéc biét vé mat thdng
ké so vé&i nghiém thirc d6i chung, sau d6 ti 16 nay mam ting dan va dat 80% sau 20 ngay
nudi cdy, cay con phét trién tét. O nghiém thirc bd sung NaCl 3 g/L, hat gidng Cam sanh bat
dau bi anh huong boi ndong d6 NaCl nén sau 7 ngay nudi cay, ti 1& nay mam chi dat 26,67%
va sau 20 ngay nudi ciy chi dat 56,67%. Cay con phat trién yéu, 14 c6 mau xanh nhat. O
nghiém thirc bé sung NaCl 5 g/L, ti 16 nay mam caa hat giam manh, ti 1& nay mam chi dat
36,67 % sau 20 ngay nudi cay do chiu anh huéng cia nong dd mudi cao. Hat nay mam chi
ra ré. O nghiém thirc bo sung NaCl 7 g/L, sau 7 ngay nudi cay, hat khdng c6 dau hiéu nay
mam, sau 14 ngay nudi cay, ti 1& nay mam chi dat 6,67% va 20% sau 20 ngay nudi cay. Dic
biét, & nghiém thirc bd sung NaCl 9 g/L, hat khong c6 dau hiéu nay mam sau 20 ngay nudi
cay do noéng d6 NaCl qua cao. Céc két qua déu co su khéc biét vé mat thdng ké so vai cac
nghiém thac con lai (Bang 3, Hinh 3, 4, 5 va 6).
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Bing 3. Anh huéng ciia NaCl dén khd ndng ndy mam cua hat giong Cam Sanh
(Citrus nobilis Lour.) trong diéu kién nudi cdy in vitro sau 20 ngay nudi cdy

o , Nong d9 NaCl Ti 1¢ nay mam (%)
Nghiém thire N N N
(g/L) Ngay 7 Ngay 14 Ngay 20

bCn 0 63,33 + 0,49% 83,33 + 0,38% 100,00 + 0,00
NT10 1 46,67 £ 0,51% 60,00 + 0,50% 80,00 + 0,41%
NT11 3 26,67 + 0,45 46,67 £0,51% 56,67 + 0,50%
NT12 5 6,67 +0,25% 26,67 + 0,45% 36,67 + 0,49
NT13 7 0,00 + 0,00 6,67 £ 0,25% 20,00 + 0,41
NT14 9 0,00 + 0,00% 0,00 + 0,002 0,00 £ 0,00*

So liu trinh bay dudi dang Mean + SD: trung binh + dé léch chudn. Céc chit cdia, b, ¢, d, e,
[ trong cting mét hang chi sw khdc biét mirc y nghia thong ké (p < 0,05). Cdc chit cdi x, y, z trong
ciing mot hang chi sw khdc biét vé ti 1é nay mam theo cdc giai doan cia timg nghiém thire b6 sung
NaCl 6 cdc nong do khdc nhau ¢ mire ¥ nghia thong ké (p < 0,05).

M NaCl 0 g/L (d6i chng) HEEE] NaCl3 g/L EEEE NaCl 7 g/L
[ NaCl1 g/L [ NaCl 5 g/L [ NaCl9 g/L
100 + =
f
d
80 A ™
S ¢
= c
"g 60 d c
1S
= c c
o
=4
@ 40 b
=
b b
b
20 A
a a
a
. [laa | i B
20 40 60

Ngay

Hinh 3. Biéu do thé hién dnh huong anh huong ciia NaCl & cac nong do khdc nhau dén kha
néng nay mam cua hat giong Cam sanh (Citrus nobilis Lour.) in vitro 20 ngay nudi cay.

Cac chir cdi a, b, ¢, d, e, f chi s kh&c biét vé ti 16 nay mam & cac nghiém thirc bo sung GAs ¢ cac nong
¢ khac nhau ¢ mitc y nghia thong ké (p < 0,05).

Stress min gay roi loai can bang nudc trong qua trinh sinh trudng, gay han ché su sinh
truong cua cay (Akita & Cabuslay, 1986). Kha ning chiu min ¢ mdi loai cay trong rat khac
nhau, tham chi trong cting mét loai, cac giébng khac nhau ciing c6 mot ngudng chiu min
riéng biét (Bui, 2002). Trong qua trinh nay mam hat can hat nudc dé kich thich enzyme ho
héap hoat dong manh, ting cuong qua trinh phan giai cac chét trong phdi nhii nham tao du
nang luong cho sy phat trién phoi thuc ddy qua trinh nay mam (Hoang, 2006). Do d6, khi
gip diéu kién stress man 1am cho ap suat tham thau cua hat thdp hon ap suat thim thau cua
moi trudng s& can trd su truong nude cua hat, gdy doc cho hat, anh hudng dén cac qua trinh
tong hop va chuyén hod cac chat trong hat (Khan & Weber, 2008; Xu et al., 2011). Do d6 ti
1¢ va thoi gian ndy mam cua hat bj anh huéng xau dudi tac dong ctia mudi trong moi truong
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(Van Zelm et al., 2020). Biéu nay phi hop véi két qua nghién ctiu thu duoc, khi ting ndng
d6 NaCl tir 1 g/L dén 9 g/L vao méi trudng nudi ciy déu 1am hat gibng Cam sanh giam dan
kha nang nay mam va kéo dai thoi gian nay mam. Két qua tuong tu voi két qua nghién ciu
ciia Azevedo Neto va cong su (2006), ti 1é nay mam, thoi gian nay mam cua hat va nong do
mubi NaCl ti & nghich véi nhau (Azevedo Neto et al., 2006). Véi sy gia ting ndong d6 mubi
trong méi trudng MS, Kaushal va cong su ciing di quan sat thiy su giam dang ké vé ti
1¢ nay mam cua hat gidng chanh thé Citrus jambhiri Lush (Kaushal et al., 2013).

Hinh 4. Su nay mam ciia hat giong Cam sanh (Citrus nobilis Lour.) trén méi trieong MS c6
b6 sung NaCl ¢ cic nong dé khdc nhau sau 7 ngay nudi cdy in Vitro.
Nong dg NaCl: (4) 0 g/L (doi chimg); (B) 1 g/L; (C) 3 g/L; (D) 5 g/L; (E) 7 g/L; (F) 9g/L.

“Hinh 5. Sy nay mé‘m ciia hat giong Cam sanh (Citrus nobilis Lour.) frén méi truong MS
6 bo sung NaCl o cac nong do khac nhau sau 14 ngay nudi cay in vitro.
Nong do NaCl: (4) 0 g/L (doi chirng), (B) 1 g/L; (C) 3 g/L; (D) 5 g/L; (E) 7 g/L; (F) 9g/L.
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Hinh 6. Sy nay mam  ciia hat giong Cam sanh (Citrus nobilis  Lour.)
trén moi truong MS c6 bo sung NaCl ¢ cac nong do khac nhau sau 20 ngay nudi cdy in vitro.

Nong dj NaCl: (4) 0. g/L (d6i chimg): (B) 1 g/L: (C) 3 g/L: (D) 5 g/L: (E) 7 g/L; (F) 9g/L.

4.  Ketluan

NaClO va HgCl, déu c6 tac dung khir tring Hat Cam sanh Citrus nobilis Lour. trong
nudi cdy in vitro tot hon so véi nghiém thire ddi chung.

Hat gidng Cam sanh dugc khir tring véi NaClO nong do 50% trong thoi gian 3 phit
cho ti 16 mau séng dat 83,33%.

Hat giéng Cam sanh duoc khir tring vai HgClz ndng do 0,1% trong thoi gian 5 phut
cho ti 16 mau séng dat 96,67%.

Hat giéng Cam sanh Citrus nobilis Lour. khi nudi cdy in vitro trong méi trudng stress
man, sy nay mam cham dan theo chiéu tang cua néng dd NaCl. O néng do NaCl 1 g/L su
nay mam cua hat Cam sanh Citrus nobilis Lour. in vitro it bi anh huéng, & nong do NaCl
3g/L va 5 g/L, hat ndy mam it ciing véi thoi gian nay mam kéo dai, ndng d6 NaCl 7g/L, hat
nay mam rat it va ndng d6 NaCl 9 g/L hat Cam khong c6 du hiéu ndy mam.

7

% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

Citrus nobilis Lour. is one of the fruit trees that brings high nutritional and economic value.
King mandarin contain many nutrients and biologically active natural compounds, thereby helping
to improve the body's resistance against diseases. Currently, drought and saltwater intrusion are
becoming more frequent and complicated, causing great damage to cultivation in the Western
provinces, including affecting the cultivation of Saffron Orange trees. This study investigated the
disinfection effectiveness of NaClO, HgCl. and the effect of NaCl at different concentrations on the
germination of Saffron Orange seeds under in vitro culture conditions. The results showed that 0.1%
HgCl, for 5 minutes gave the highest survival rate of 96.67%. Besides, the germination of King
Mandarin seeds was negatively affected by salt concentrations. The higher the salt concentration,
the lower the germination rate and the longer the seed germination time compared to the control
treatment. In particular, the NaCl concentration of 9 g/L caused the seeds to show no signs of
germination.

Keywords: germination; in vitro; king mandarin; Mercuric chloride; NaCl; Natri hypochlorite;
sterilize
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