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TOM TAT

Nuodi cdy mo, té bao va co quan thuc vat hién nay da tro thanh mot phuong phap nhan gidng

chuén va phé bién d6i v6i nhiéu loai cdy trong nhu: cdy canh, cdy dugc liéu, cdy an trai va rau
xanh. Uu diém cua phuong phap nay 1a tao ra dugc mdt so luong 16n cay gidng ddng nhat vé mat di
truyen kiém soat duoc cac yéu t6 gy bénh cho cdy, tao ra cac cdy giéng sach bénh, la cong cu dé
bao ton, phat trién ngudn gen va nghién cru nhimg déc tinh sinh ly cua thyc vét. Bén canh nhiing
uu dlem thi phuong phap nay van ton tai nhitng han ché chwa khic phuc duoc nhu hinh thai, sinh ly
va cdu trac giai phau bat thuong, cdy bi thoai hoa, di dang, khi khong mat chirc nang... Nhiing bat
thuong nay tac dong rat 16n 1én hé s6 nhan gidng cling nhu sy sinh truong va phat trién cia thuc vét
& giai doan vuon wom. Didu kién nuéi cdy in vitro nhu hé théng nuéi ciy kin, thanh phan va ham
lugng cac chat dinh dudng, chat dleu hoa sinh truong thyc vat trong méi trudng nudi cay, anh sang,
nhiét d¢, d6 am, tudi va nguon gbe rnau chy... la nhiing nguyén nhan chu yéu gy ra nhiing bat
thuong nay. Do do, viéc cai tién va t6i vu hoa he thong nuoi ciy dong thoi nang cao chat luong cay
giong van lu6n 1a mot trong nhimg muc tiéu chinh cia vi nhén giong thuong mai. Trong bai tong
quan nay ching toi tap trung phan tich mot sb hién tugng bat thuong hay gip trong vi nhan giong
thyc vat nhu thuy tinh thé; hién tuong vang va rung la; su nhiém vi sinh vat; hoai tu chdi dinh, ré va
mau md nudi cdy; sy hoa ndu mau, moi truong nudi ciy va mot s6 han ché khac. Bén canh do, dé

xuét céc giai phap hiéu qua dé khic phuc nhiing hién tuong bit thuong nay.

Tir khéa: Hoa ndu, hoai tir mau cdy, nhiém vi sinh vit, nuéi cd'y in vitro, rung la, thuy tinh thé.

GIOI THIEU

Thuat ngir nhan gidng vo tinh thyc vat
thuong dé cap dén cac phuong phap sinh san vo
tinh tir cdc md hodc co quan sinh dudng dé bao
ton cac kleu gen mong mudn hoic cic giéng
thuc vat tot dugc chon lua trong nong nghiép va
lam nghiép. Theo truyén thong, phuong phap
nay dat duogc bang cach st dung cac doan cit
(giam hom), chiét canh, tach cdy, ghép.... Tuy
nhién, dbi voi nhiéu loai thuc vat, dic biét 1a
hoa lan va cac lodi cdy thin gd thi nhitng

phuong phap nay rat kho thyc hién hodc mat rat
nhiéu thoi gian (Bhojwani, Dantu, 2013). Nhiéu
nam qua, khi dién tich san xuat duge mo rong,
nhu ciu vé glong cing tang theo va phuong
phap nhan giéng ciing khong nging cai tién thi
nhiing phuong phap truyen thong khong thé dap
tmg kip nhu cau vé gidng, mit khiac con mang
nguy co lam lay lan bénh hai va lam thoai héa
gidng.

Vao dau nhitng nim 1960, khi tinh toan
nang cua té bao thyc vat duoc thiét 1ap va mét
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s6 lugng 16n thuc vat da dugc tai tao bat dau tir
nhitng manh nho ctia cac mé sinh dudng & diéu
kién vo trung thi nudi cdy mé duoc da dy doan
1a mot phuong phép thay thé tiém ning dé nhan
gidng thuc vat mot cich nhanh chéng. Nhan
gidng vo tinh thyuc vat in vitro hay con duoc goi
la vi nhan giéng da tao nén mot cudc cach mang
trong khoa hoc cong nghé va dang duogc su
dung rong rii trén thé giéi dé nhan giéng cac
loai cdy canh, cay an qua va cay rung (George
et al., 2008; Yam, Arditti, 2009).

Phuong phap vi nhén glong té ra hiéu qua
trong san xuat s6 luong céy giong sach bénh vdi
téc 6 nhanh, chét lugng dong déu va dong nhat
vé mat di truyén boi c¢6 nhitng loi thé vuot troi
so v&i cac phuwong phap nhan gidng vo tinh
thong thuong: (a) trong mdt thoi gian va khong
gian tuong d01 mot s6 lwong 16n thyc vat c6 the
duogc san xudt bat dau tir mot ca thé riéng 18, (b)
diéu kién nuoi céy v6 trung ddm bao sach bénh,
(c) ty 1¢ nhan giong in vitro thanh cong thuong
cao hon nhiéu so véi phuwong phap nhén giong
ex vitro vi trong qué trinh nudi cay cé thé diéu
chinh néng d6 cac chét dinh dudng va chat diéu
hoa sinh truong, nhiét d¢ va anh sang mdt cach
t6i wu va hiéu qua, (d) c6 thé ap dung cho nhiéu
kiéu gen ma ¢ phuwong phap truyén thong trong
kho hodc khong thé thuc hién, (e) co thé tién
hanh quanh nim va khong phu thudc thoi tiét
hay mua vy, (f) néu st dung thuc vat tir nhiing
nguén sach virus, chiing s& dugc bao vé khdi su
tai nhidm va cac cdy con vi nhan giéng co thé
dugc xuat khau voi it van dé vé kiém dich, (g)
thyc vat khong bi pha hoai boi vi sinh vat, (h)
thuc vat san xuat trong 6ng nghiém co thé dugc
hoach dinh tét hon bang cach luu trlit cac nuoi
ciy & nhiét do thap trong thoi diém nhu ciu thi
truong thap va (i) cdy trong vi nhan gidng co
thé co duogc nhitng dac diém mong mubn méi
chang han nhu thay d6i mau sic hoa cia cdy
canh va ting s6 luong ngé (ciy con) & cdy dau
tady (Bhojwani, Dantu, 2013).

Bén canh rat nhiéu loi ich mang lai thi
phuong phap nay voi nhiing dac trung nhu diéu
kién nu6i cay kin, nhiét d, do am cao trong
binh nudi cay, moi truo’ng dinh dudng... van
con c6 nhirng han ché chua khic phuc duogc nhu
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hién tuong thuy tinh the vang, rung la; su
nhiém méi truong nudi cay; hoa nau mau cay va
moi trudng nudi cdy; hoai tir mau cdy va hién
tuong bién di soma.

Hién twong thiiy tinh thé

Céc chdi vi nhan gidng dugc nudi cdy dudi
diéu kién d6 am cao va di dudng bén trong cac
binh nudi cdy kin thuong thé hién cac bat
thuong vé hinh thai, sinh 1y va hoat dong trao
d6i chat. Nhimg bat thuong vé hinh thai giai
phau va sinh Iy duoc miéu ta bang rat nhiéu
thuat ngii: hién tugng thuy tinh thé hoa, su tich
lly nuéc qua muc, sy mong nudc hay hién
tugng trong vt nhu thuy tinh (Hinh 1A, B, C).
Thuét ngit “vitrification” 1a thuat ngir chinh dé
cap dén mot qué trinh sinh 1y chir khong phai
mot qua trinh sinh hoc, d6 1a thuat nglr dugc
dung nhiéu nhit dé dién ta su bién d6i cuia miu
dan dén hién twong thay tinh thé (Kharrazi et
al.,2011).

Nhirng bat thuong lién quan dén hién tugng
“thuy tinh thé” 1a sy biét hoa va hoa gd kém cia
mo, cac té bao trong nhitng 14 bi thuy tinh thé
dugc bao quanh béi nhitng vach mdng va chira
nguyén sinh chat nghéo dinh dudng voi khong
bao l6n, ham lugng luc lap thap Kiém tra qua
kinh hién vi phat hién ra ring, trong nhiéu
truong hop nhitng 14 bi mong nudc cé thé thiéu
mo gidu hay chi chira mot 16p mé gidgu mong. O
cay tdo, nhitng co quan bi di tat da phat trién
vugt muc, sy gia ting thé tich cua la bi khiém
khuyét gip nam lan so véi 14 binh thuong. O
cdy hoa cam chuéng, sy gia ting khong gian noi
mang dong nghia véi viéc gia ting nudc trong
nguyén sinh chat, khi nudi cay trong méi truong
1ong luc lap chira nhiéu hat tinh bot 1on. Dbi voi
cdy man, cay hoa cam chuéng va cdy mam xdi,
ham lugng luc lap trong 14 bi thuy tinh thé thap
hon trong 14 binh thuong (Ziv, 1991). Ddi véi
mat vai loai cdy, sy thuy tinh thé 1a kéo theo sy
khiém khuyét cia m6 biéu bi. Sy khiém khuyét
trong qué trinh hinh thanh cua 16p long sung
trén nhimng 14 bi thily tinh thé di dugc nghién
ctru ca vé so luong va chat luong. Lop 1ong
stmg ciia 14 cdy bi thily tinh thé méng manh hon
so v6i nhitng 14 binh thudng. Thuy tinh thé con
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lam cho kha nang dinh hudng ctia nhitng vi soi
cellulose trén vach té bao bao vé 16 khi giam di
nén kha ning doéng, mé khi khong cua ching
kém di. Nhitng khi khong di thuong cho thiy co
nhitng vét thwong xung quanh 16 khi va ching
khong dap tng dugc véi stress nudc, abscisic
acid (ABA) ciing nhu néng do CO, cao (Gaspar
et al., 2002). Su mat nudc cia chdi 1a mot trong
nhiing van dé nghiém trong nhat trong vi nhan
giong ¢ quy md thuong mai boi vi nhirng chdi
bat thuong nay thé hién sy dap tmg cua ré kém
va ty 18 song thip. Nhiing triéu ching bat
thuong sé& khong gidng nhau & tit ca cac loai
cay va dugc biéu hién & nhidu muc do cua su
phat sinh hinh thai di thuong, muc do tich iy
nuée phu thude vao loai hodc gidng cay trong,
tinh chat vat Iy ciia moi truong, loai binh nudi
cdy, loai va ham lugng ciia cic tic nhan lam
dong, ndng d6 va loai cytokinin (Gaspar ef al.,
1987).

Su san sinh qua muc ethylene boi mo6 thyc
vat, tac dong cua photon quang hop, nong do
CO,, do0 am cao bén trong binh nudi cay (=
95%), nhiét d¢ khong khi... lam cho cay khong
tang trudng hoan chinh duoc, giy di dang cho
than va dac biét 1a gy ra hién tuong thuy tinh
thé. Ethylene (C,H4) 1a m{t hormone thyc vat
duy nhat ¢ dang khi, tic dong dén sy sinh
trudng, su biét hda va sy gia hoa cua thuc vat ¢
nong do rat thap 0,01 ul/L (Chang, 2016). Cing
v6i viéc nghién ciu cac chat diéu hoa sinh
truong thuc vat ¢ dién nhu cytokinin va auxin
thi téc do san sinh hormone thuc vat dang khi
nhu ethylene da duogc chung minh la c6 anh
huong dén su biét hoa, sy tang sinh va sinh
truéng clia cac mau té bao va mo nudi cay in
vitro. Cac mé thyc vat nubi cdy in vitro thuong
sinh ra ethylene do céc ton thuong cia mau cay
trong qua trinh cdy chuyén cling véi rat nhiéu
diéu kién stress khac nhau (Kumar et al., 1998).
Ham luong ethylene thay 601 phu thudc vao giai
doan sinh truéng cia miu ciy, nong do chat
diéu hoa sinh truong dugc s dung va kiéu
gidng. D6i voi loai cam chudng “Ceris
Royallete’ khi dugc bd sung 5 x 10° M amino
oxyacetic acid (AOA), mot chit rc ché sy tao
thanh ethylene vao méi truong di lam giam s

14 bi thity tinh thé, ting ham lugng chlorophyll
va 16p 16ng simg cta 14 khi nudi cy trén moi
truong 1ong. Nudi cdy thoang khi bang cach duc
mat 16 trong nip nhya va bao phii n6 bang mot
mang micropore (kich thuéc 16 mang 0,20 um)
cling gitp gidm sy tich tu ethylene trong binh
nudi cay va do d6 lam giam hién tuong thuy
tinh thé (Bhojwani, Dantu, 2013).

Hai thanh phan quan trong cua didu kién
nudi cdy c6 lién hé truyc tiép dén sy phét sinh
hinh thai bat thudng va su phat trién cta cdy do
la trang thai hoa hoc va ly hoc cia moi truong.
Agar c6 anh hudng dén thé nudc, do am, nude
c6 sdn va nhiing chat hoa tan cé trong moi
truong; d6i v6i nudi cdy long, hién twong thuy
tinh thé dugc ghi nhan ¢ mot vai loai tham chi
khi nhiing choi khong bi ngap chim trong nudi
cay lic va dugc tiép xuc voi khong khi trong
binh khi ndm trén mot s gia thé (nhu cau gidy
loc hay gia thé khac). Su gia taing ham lugng
agar giup giam duoc hién twong thuy tinh thé
nhung lai cho ti 1¢ nhan giong thap ‘hon. Kha
nang dap tmg cua nhitng mau nudi cay déi véi
trang thai agar hay cac chét tao gel khac phu
thudc vao nong do chat tao gel va loai cay duoc
nudi ciy. Ddi v6i cy tao, khi sir dung gia thé
gelrite chira nhiéu K" va Mg®" di lam gia ting
hién tuong thuy tinh thé (Garcia-Gonzales et
al., 2010). Viéc sir dung chat lam kho dé lam
giam d9 4m tuong dbi ctia khong khi bén trong
cac binh nu6i cay s€ gitp gia tang 16p 16ng stng
& 14 cay cam chudng va cdy cai bap; sir dung lop
lanolin phu trén 16p agar 1am giam d¢ am tuong
d6i trong moi truong nudi cdy dén 35%. Dicu
nay ciing co6 thé dat dugc bang cach dat binh nubi
cdy trén dia lanh, vi khi sir dung dia lanh hoi
nudc s€ ngung tu trén moi trudong agar, do do
giam duogc hién tugng thuy tinh thé (Ziv, 1991).

Ngoai trang thai vat ly ctia moi truong,
nhiéu thanh phan hoa tan ciing c6 thé anh
huong dén sy phat sinh hinh thai cia cay.
Sucrose la carbohydrate chinh dugc cung cap
trong nudi cdy in vitro. D6i v6i cdy cam
chudng, choi dinh ¢6 sb 14 bi thay tinh thé it
hon khi luong dudng 14 3%, thanh phan sucrose
néu dugc thay thé boi dung dich mannitol cling
nong do thi lai cam Gmg sy mong nudc cua la.
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Hién tugng nay xuat hién theo mirc do khac
nhau tuy tung loai cdy va dap tng cua chung
d6i voi sy gia ting ham luong carbohydrate
trong moi truong. D6i véi cdy Philodendron,
viéc bod sung thém mannitol lam gia ting ham
luong chlorophyll trong 14 nhung khong cai
thién dugc sy sinh trudng. Déi véi cdy hanh
nhan va cdy 6 liu, rat nhiéu loai carbohydrate
duoc tht nghiém trong d6 4,5% fructose lam
giam ding ké hién tuong thiy tinh thé
(Bahmani ef al., 2009). M6i truong giau khoang
nhu moi trudong MS (Murashige, Skoog, 1962)
cho thiy c6 kha ning lam gia ting hién tugng
thiy tinh thé ¢ mot sd loai cdy. Dung méi
truong c6 ham lugng khoang thdp hon hay chi
bang phan nira khoang MS s& cai thién sy phat
trién clia cdy cam chudng va ciy dua leo; giam
ham lugng NH,' trong moi trudong lam gia ting
su hoa gd va giam hién tugng thuy tinh thé ¢
cay lidu, cdy man, cdy xuong rong. Gia ting
ham lugng Ca®* di dwgc ching minh gitp giam
dugc hién tuong thy tinh thé & cé loai cdy than
thao va cay than go, tuy nhién, viéc gia tang
ndng d6 Ca”" c6 thé can tré sy hoa g thong qua
hoat dong cuia enzyme peroxidase va s€ cam
ung hinh thanh mé seo (Mayor et al., 2003).
Gan day, cic nghién ctru di cho thay viéc sur
dung nano bac (AgNPs) ciing gitip han ché hién
tuong thuy tinh thé trong vi nhan gidng mot sd
loai cdy trong. AgNPs han ché hién tugng thiy
tinh thé trong vi nhan gidng cdy dau tdy (Duong
Tan Nhut et al., 2014), cay hoa ciic (Luong
Thien Nghia et al., 2017), ciy hoa dong tién
(Ha Thi My Ngan et al., 2019) da dugc ghi
nhan.

Qua trinh tai sinh chdi in vitro va nhan
gidng doi hoi cung cdp chat didu hoa sinh
truong trong moi truong nudi cay. Nhimng chat
diéu hoa sinh truéong thuong dugc dung 1a cac
chat thuoc nhém auxin va cytokinin riéng ré hay
dung chung voi ti 1€ rt da dang phu thudc vao
lodi cdy va loai mo ding dé nuéi cdy. Nghién
cru trén cdy cim chudng cho thdy benzyl
amino purine (BA), kinetin (KIN) di cam tmng
hién tugng thiy tinh thé khi sir dung & ndng do
cao do gia tang sy phan bao va thay doi cac qua
trinh bién dudng in vitro, day 1a 1y do vi sao ma
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nhiéu loai cay lai dap ing mot cach khac nhau
d6i v6i cac ham luong khac nhau ctia cytokinin.
MGdi lién hé giira auxin v6i hién twong thuy tinh
thé it dugc nghién ctru va trong hau hét cac
truong hop, anh huéng cua ching déu c6 mbi
lién hé v6i cytokinin, sy mat cin bang giira
auxin va cytokinin ciing c¢6 thé cam tng hién
tugng thiy tinh thé (Kharrazi et al., 2011).

Cay nudi cdy in vitro duge cung cap ngudn
carbohydrate va vi thé chung song theo hinh
thirc di dudng. Tuy nhién, chét luong anh séng,
thoi gian va cuong do chiéu sang ciing co anh
hudng dén su sinh truong va phat sinh hinh thai
tir d6 c6 vai trd trong quang hgp. Anh sang
kiém soat kich thudc cta 14 va than cling nhu
con duong phat sinh hinh thai, vi vy c6 anh
huong t6i viéc hinh thanh cic sic tb va hién
tuong thuy tinh thé. D6i v6i cay phong lit, cay
hoa hong va bach diép la lon trong diéu kién
nudi cdy in vitro sy phat trién hinh thai di
thuong duoc cho 1a do cuong do anh sang thap
trong phong nudi cdy. Ting cuong do chiéu
sang va lam giau CO, trong phong nudi ciy c6
thé cai thién dugc hiéu qua quang hop. Su sinh
truong ctia mot s6 loai thyc vat dugc day manh
mot cach 1d khi duoc dat dudi diéu kién cuong
dd anh sang cao cung voi sy 1am gia tang luong
CO, trong khong khi bao quanh phong nudi cay.
Nhiéu nghién ctru vé vai tro cua cuong d6 anh
sang cho thdy né c6 lién quan dén giai doan
cudi ctia giai doan thich nghi ciia cay (Da Silva
etal.,2013)

Céc bang chung néu trén vé nhiing bat
thuong trong cdu trac cua cdy bi thuy tinh thé,
cho thay nhleu nhan t6 va phic hop ‘trong moi
truong nudi cay cing nhu nhitng méi quan hé
bén trong ciia nhiéu con duong bién dudng da
cam ung su di thuong trong cau trac va chung
nang ctia la. Hau qua la giam kha nang song sot
khi chuyén ra ngoai bau dat, chiing doi hoi phai
trai qua budc thich nghi kéo dai trong diéu kién
ex vitro va ké ca viéc tao 14 moi thay thé nhimng
14 cii.

Hién twong vang va rung la

Thyc vat vi nhan gidng thuong xuyén chiu
anh huong badi nhiing stress sinh hoc va phi sinh
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hoc gy tac dong xau dén sy sinh truong, phat
trién, sinh san va giam ty 1é song khi chuyen ra
vuon wom tir d6 1am giam nang suat cay trong.
Bén canh hién twgng thiy tinh thé, vi nhan
gidng mot sé loai thuc vat con gip phai hién
tugng vang va rung la (Hinh 1D).

Su rung co quan la thuét ngtr dugc su dung
dé mo ta qué trinh ma céc bg phéan cua thyc vat
bi tach roi, nd thuong xay ra & cac co quan nhu
1a, hoa, qua hodc hat. Tién trinh nay chiu tac
dong ca vé thoi gian 1an khong gian, vi du néu
thu phan thét bai thi toan bo hoa c6 thé bi rung
trong khi thu phin dat hiéu qua s& xuc tac sy
rung cua to bao phan, canh hoa va dai hoa.
Nhitng quan sat nhu vay cho chiing ta biét rang
cac dau hiéu dan dén sy rung mot co quan nao
d6 phai duoc phdi hop chit ché voi cac tin hiéu
dan dén sy x40 tron tai mot sd dia diém trong
khi kich hoat qua trinh nay & nhiing noi khéc
(Roberts ef al., 2002). Két qua 1a su tach roi cta
cac co quan thuong lién quan dén giai doan phat
trién ciia co quan bi mat. La rung & cac loai
thuc vat rung 1a ciing dugc lién két v6i su suy
giam cua quang chu ky; tuy nhién, hién twong
nay co thé xdy ra som boi sy tac dong ctia cac
yéu t6 moi trudng nhu han han, man, thleu chat
dinh dudng hodc sy tan coéng clia mam bénh.
Trong tu nhién, dac biét la trong nong nghi¢p va
khoa hoc cay trong qua trinh ndy ciing 6 vai tro
hitu ich. Néu nhu sy rung som cua hoa hoac trai
non do nhimng tic dong ciia moi trudng cd thé
gdy ra hau qua nghiém trong dén ning sut thi
su rung trai cay truong thanh, thong qua viée ap
dung cac héa chit kich thich qua trinh rung nhur
ethylene hay ethephone c6 thé tao diéu kién cho
viéc thu hoach sém (Taylor, Whitelaw, 2001; Li
et al., 2006).

Trong vi nhan giéng thyc vat, ryng co quan
dic biét 1a rung 14 & cac chdi nudi cdy thuong
lién quan téi tdc dong cua khi ethylene va auxin.
Céc té bao chiu tic dong dan dén khiém khuyét
trong su héa gd, trong diéu kién bt l¢i s& kich
thich sy tao nén cac enzyme phan huy thanh té
bao ciia ting rdi, 1am tang 101 nhanh chong Xuét
hién. Tang roi (2 - 3 16p te bao ndi 11en cO quan
thuc vat voi than chinh) gom mét sb t& bao nhu

mo dic biét co dic trung 1a té bao bé hon, tron,
chat nguyén sinh dic hon, gian bao bé, khong
héa suberin va lignin, hé théng dan qua vung
nay rét mong manh. Cac cau trac trén lam cho
vung nay yéu hon cac ving té bao khac. Khi c6
nhitng diéu kién cam tng sy rung thi ting roi
xuat hién nhanh chéng. Cic bién d6i xdy ra
trong vung té bao nay cling rit manh dic biét 1a
su huy dong cac enzyme thuy phan nhu enzyme
pectinase va cellulase s& phan huy thanh té bao
lam cac té bao trd nén rdi rac, khong dinh nhau
va 14 chi con gitr lai dugc bé‘mg b6 mach mong
manh va dé dang rung (Phan, Letouze, 1983;
Ngan et al., 2020).

Ethylene 1a yéu td quan trong lién quan dén
s rung 14, mac du n6 khong phai 1a yéu t6 duy
nhat diéu khién sy rung co quan thuc vat trong
nhiéu trudng hop, va trong mot sb trudng hop
c¢6 thé tham chi khong quan trong. Tuy nhién
trong vi nhan glong v6i diéu kién nudi cdy trong
binh kin, d§0 am cao cung v6i hinh thitc sinh
dudng di dudng cia thuc vat nudi céy thi sy
tich tu khi ethylene lai tré thanh mot trong
nhimg yéu t chinh diéu khién sy rung la
(Agusti ef al., 2009). Tién trinh rung 14 da duogc
nghién ciru rong réi va nhiéu phén tich da dugc
thyc hién bang cach cho cac mo hodc cac mau
cdy tiép xuc véi cac chat diéu hoa sinh truong
thuc vat nhu ethylene hodc auxin trong thoi
gian dai tir vai gio dén vai ngay (Gonzalez-
Carranza et al., 2002). Thong thuong, nhing
cdy nudi cdy trong méi truong & do am cao rat
nhay cam v6i tac dong cua ethylene va trong
mot s6 nghién ctru cho thay auxin ndi sinh hodc
ngoai sinh tir moi trudng nudi cay co kha ning
trc ché su rung 14. O giai doan I sy rung 14 bi tic
ché boi cic auxin va cic tic dong ciia ethylene
khong gdy ra hién twong rung. Sau do, cac té
bao & ving rung trd nén nhay cam hon véi toc
d6 san sinh nhanh va nhiéu hon cua ethylene va
lic ndy vai trd e ché cua auxin khong dugc thé
hién vi dong auxin tir 1a da bi giam va co ché
véan chuyén theo cuc bi pha bo. Thuc té 14 non
la co quan san sinh ethylene nhiéu hon nhung
su rung lai xdy ra nhiéu nhat & nhiing 14 gia
nhat, thip nhat trén cay vi ethylene duoc cho la
da rat ngan thoi gian cua giai doan I va tc ché
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su chuyén hoa auxin (Tucker et al., 2007)

Nong do cao cua ethylene ciing gay ra hién
tugng rung canh hoa hong, nong do ethylene
trong vung rung thudng tdng ngay trudc khi xay
ra sy phan tach co quan. Sy gia ting nong do
ethylene duoc cho 1a kich hoat sy tiét ra va sy
biéu hién ciia cac gen mi hoa cho cac enzyme
thiy phan thanh t& bao, chiang han nhu
pectinase va cellulase (MacDonald et al., 2011,
Ngan et al., 2020). Trong ca chua, khi hoa n¢
duogc tlep xic véi ethylene khi quyén thi sy
rung cuong hoa xay ra nhanh hon so véi trong
moi truong khong co ethylene. Ngugc lai, khi
caic miu cdy dugc tién xur 1y bang amino-
ethoxyvinyl glycine (AVG), mot chat tc ché
sinh tong hop ethylene, sy tach rdi co quan da
bi kim ham; tvong tu nhu vay khi tién xir 1y cac
miu cidy bang mot chit wc ché hoat dong
ethylene khac 1a 1-metyl-cyclopropene (1-
MCP) ciing gitip lam chdm giy cham tién trinh
rung (Meir et al., 2010).

Gan day, cong nghé nano dugc biét dén nhu
mot Iinh vuc khoa hoc mdi va nhitng kham pha
thudc cong nghé nano c¢é thé md ra cac nghién
ctru tién tién va dugc tmg dung trong nhiéu linh
vuc nhu y hoc, méi trudng, ndng lugng, dién tu,
khoa hoc doi séng va bao gom ca khoa hoc cay
trong. Tac dong tich cuc cua cac hat nano kim
loai 1&€n thyc vat da dugc ching minh thdng qua
kha ning gia tang ti 1¢ nay mam, ting cuong
sinh truéong va hoat dong sinh 1y, han ché sy
rung cac co quan sinh san cua thuc vat, tdng san
luong va nédng Xuat cay trong, tang cuong
Chuyen hoa cac hop chit thir cp trén nhiéu cay
trong quan trong (Nair ez al., 2010). Nano bac
(AgNPs) va nano cobalt (CoNPs) 1a hai nano
kim loai c6 vai trd quan trong trong khac phuc
hién tugng thuy tinh thé, vang va rung 14 ciy
trong nudi ciy in vitro thong qua kha ning trc
ché sy sinh tong hop ciing nhu hoat dong cia
khi ethylene. AgNPs c6 thé ngin ngira hoat
dong cua khi ethylene bang cach lam dao 16n
viing bam dinh & thy thé cua ethylene thong qua
viéc thay thé Cu*" bang Ag", didu nay khién cho
thy thé khong thé lién két véi ethylene va ngin
nglra cac tin hiéu trc ché cta ethylene 1én thuc
vat (Kumar er al., 2009). B6 sung 3 mg/L
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AgNPs vao moi truong nudi cdy cdy hoa hong
da gitp han ché sy tich liiy khi ethylene bén
trong binh nudi ciy, giam hoat do cia cac
enzyme thiy phan va gia ting chat lugng cdy
con in vitro (Ha Thi My Ngan et al., 2019).

Bén canh do, CoNPs lai dong vai trdo quan
trong trong (rc ché sy sinh tong hop cta khi
ethylene thong qua twc ché enzyme I-
aminocyclo-propane carboxylic acid (enzyme
ACC) — enzyme quan trong trong qué trinh
chuyén d6i ACC thanh ethylene (Thao et al.,
2015). CoNPs ¢ nong do thich hop da duogc st
dung dé thay thé mudi CoCl, trong mdi truong
nhan gidng in vitro ciy hoa hong, két qua ghi
nhan dugc cho thdy CoNPs déng vai trd quan
trong trong khac phuc hién tugng vang 1a, rung
1a cling nhu trc ché su hinh thanh va hoat dong
ctia khi ethylene trong vi nhan gidng loai cdy
nay (Ngan et al., 2020). Tir 6 cho thay viéc st
dung céc chat wc ché hoat dong ciing nhu sinh
tong hop ethylene, thay doi diéu kién méi
truong nudi cay, st dung mang thoang khi... co
thé diéu khién duoc hién tuong rung 14 trong
nhan gibng in vitro.

Trong hién tugng rung 14, auxin va ethylene
da dugc chi ra nhu 1a nhitng tac nhan chinh diéu
khién qua trinh nay va cé tac dong qua lai véi
nhau, nong d¢ auxin & cac vi tri xa va gan véi
vung rung la ¢6 lién quan dén thoi diém rung 1a
va sy phu thuc ndng do nay 1a khong tuyét doi.
Nong do auxin sé thip & vi tri xa va nong do
cao & vi tri gan ving rung 14, trong khi sy rung
s€ duogc tri hoan khi néng d0 auxin cao & xa
vung rung la. Do d6, cac nha nghién ctu da goi
¥ rang mot diy nong do auxin xung quanh khu
vuc rung 14 c6 kha niang diéu chinh va cam tng
sy rung. Nhu vay, viéc gidm néng do auxin &
phia xa, sy ting cuong sinh tong hop ethylene
va sy nhay cam cua mau cdy véi ethylene da
gy ra hoat dong cua cac enzyme thuy phan lam
suy yéu thanh té bao va ting cudng sy rung va
gia hoéa cua l4. Trong céc auxin thi acid
indoleacetic (IAA) ndi sinh da dugc ching
minh lam tri hoan qua trinh phan tach co quan &
cay ca chua, tuy nhién, auxin ngoai sinh lai
khong anh huéng dén hinh théi cta hién tugng
nay. Cac két qua cho thdy ngoai IAA thi NAA
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va IBA cling cé thé lam han ché sy ryng tuy
nhién tac dung rat yéu va auxin cé thé tri hoin
su phan tach té bao bang cach trc ché sy biéu
hién ciia cac enzyme phan huy té bao nhét dinh
nhung né khong anh huong dén sy biét hoa
ciing nhu hinh thai gidi phau cua ving rung
(Tucker et al., 2002). Cac nha nghién ctru cho
rang giam lugng auxin ¢ ving rung 1a lam gia
tang tin hiéu ethylene va nguoc lai khi ndng d¢
auxin ¢ viing nay cao, sy phan tach té bao bi wrc

ché, do d6, auxin ty do trong tang roi diéu chinh
d6 nhay vé6i ethylene va khi co bat ky yéu té
nao diéu tiét qua trinh sinh tong hop auxin, hodc
su van chuyén auxin trong tang roi ciing c6 thé
anh huong dén do nhay cta cic té bao nay voi
ethylene. Vi viy, nghién ctru vé vai trd cla
ethylene va TAA 1a cin thiét dé xac dinh
chinhxac cach thirc ching hoat dong dé diéu
chinh thoi gian rung co quan (Taylor, Whitelaw,
2001; Gonzalez-Carranza et al., 2012).

Hinh 1. MGt s6 hién twong bat thwong trong nhan giéng in vitro thuc vat. Thay tinh thé chéi cay cdm chwéng (A),
choi hoa héng (B) va choi dong tien (C). Hién twong vang 1a va rung Ia & chéi hoa hong nubi cay in vitro (D)
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Néu ca ethylene 1dn IAA déu khong phai 1a
yéu t6 quyét dinh cho viéc phan tach ctia té bao,
thi nhiing tac nhan khac nhu acid abscisic
(ABA) ban dau dugc cho 1a mot chit diéu hoa
sinh truéng quan trong, tuy nhién, trong nhitng
nam gan day vai tro ciia n6 di dugc thay doi tre
thanh 1a mot trong nhiing tdc nhan cdm Ung su
ldo hoa ciia md va sy san xuit ethylene mot
cach nhanh chong thdm chi & nhiitng mo6 & xa va
c6 thé lién quan tryc tiép hon véi su tach roi co
quan thyc vat; mot s6 nghién ctru khéc ciing cho
thdy methyl jasmonate ciing c6 chirc ning diéu
chinh thoi gian rung (Patterson, 2001).

Hién twong nhiém vi sinh trong vi nhin
giong thure vat

Su nhiém vi sinh vat trong binh nuéi cay la
mot van dé nghiém trong ddi véi bat ky phong
thi nghiém nao, dic biét ddi véi phong thi
nghiém thurong mai vi né c6 thé gy ra thiét hai
vé kinh té to 1on khong chi do mat tryc tiép moi
truong nudi cdy ma con lam cham tién do san
xuit. Trong cac phong thi nghiém thuong mai
duoc thiét lap tdt, van dé nhiém duoc nhéan
manh béi thuc té 1a loai 6 nhidm thay ddi theo
thoi gian. Ban dau, su nhiém do vi khuan, ndm,
virus 1& do nhirng bénh lién quan dén thuc vat,
trong mot vai truong hop van dé nhiém vi sinh
vét nghiém trong hon do vi khuan phat trién
cham va c6 thé mang trong mo thuc vat ma
khong bi phat hién va xuat hién ¢ giai doan rat
mudn khi moi tht duong nhu sach sé
(Bhojwani, Dantu, 2013).

Nhiém vi sinh vat trong vi nhan giéng dugc
chia lam hai loai: ngoai sinh tor moi trudng va
ndi sinh c6 ngudn goc tir mau cdy, va di & dang
nao thi ching deu c6 thé gay thiét hai nghiém
trong cho mau cdy ¢ timg giai doan sinh truéng
khac nhau (Hinh 2A). Cac vi sinh vat ngoai sinh
c¢6 thé dugc loai bo mot cach hiéu qua bang
cach sir dung cac chat khir tring bé mit; nhung
su nhidm noi sinh khong thé d& dang loai bo
dugc va 1a mot van dé nghiém trong trong vi
nhan gidng thyuc vét boi vi vi khuan noi sinh co
thé cu tra trong thuc vat tai cac cau ndi té bao
va trong khong gian ndi bao ctia t& bao nhu mo
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vo. Nhiém khuén ndi sinh ddc biét ric rdi vi
chung c6 thé khong thé hién rd rang khi mau
thuc vat duoc bat dau duge dua vao moi truong
nudi ciy nhung s& xuét hién vai tuf?ln sau do va
ton tai qua cac lan ciy chuyén tiép theo. Nhiém
vi sinh vat tiém 4n trong vi nhan glong 6 thé
dan dén thay d6i sy ting truong mau cdy, gay
hoai tir mau, giam sy gia ting chdi va sy ra ré
(Bairu, 2008).

Hién tugng nhiém cé thé xuat hién nhanh
chong hodc thuong xuét hién sau 2-4 thang ké
tir khi bat dau nudi cdy (Oda et al., 2003). Do
d6, dé dam bao hiéu qua cua viéc kiém soat vi
sinh vat nhitng diéu sau ddy dugc khuyén
nghi: modi truong nudi cy can phai dugc tiét
trung trude khi sir dung; sir dung nguon mau
sach bénh va khuyén c4o nén sir dung cic mo
cdy non, mua xudn va mua dong 1a thoi diém
thich hop nhét dé thu nhén mé cay, dbi voi
cdc mo bi nhiém can lam sach bang cach rira
trong nudc cit vo trung sau d6 ngam vao
dung dich khang sinh trudc khi cdy vao moi
trudong; dung cu nudi ciy (dao cdy, kep, dia
cdy, gidy...) can dugc khir trang trudc khi
dua vao st dung & 180°C/2 h (Alkhateeb,
2008). Trong vi nhan gidng viéc bd sung
khang sinh vao méi trudng ciing c6 thé duoc
sa dung dé giam hién tuong nhiém vi sinh
vat. Zacchini, Agazio (2004) di bao cdo ring
st dung thuy ngin clorua va sodium
hypochloride trong buéc khu trung va khang
sinh bd sung trong moi truong nudi ciy di
giup khic phuc tinh trang 6 nhiém nghiém
trong trong nudi cdy cdy O liu Nebbiar.
AgNPs ciing duogc st dung nhu mot chat khir
trung bé mit trong nhan gidng cay African
violet, theo d6, st dung AgNPs & néng do
0,05% trong 15 phut cho hiéu qua khur trung
t6t nhat ma khong cé tac dong x4u dén sy sinh
trudng va phat trién ciia mau ciy so véi khi st
dung thuy ngan clorua va sodium
hypochloride (Duong Tan Nhut et al., 2018).
St dung AgNPs ¢ nong d6 thich hop giup loai
bo vi sinh vat gay nhiém (nam, vi khuan, ...)
trong vi nhan gidng thuc vét trén nhiéu ddi
tugng cdy trong (Spinoso-Castillo et al.,
2017). AgNPs & nong 4o 7,5 mg/L cé kha
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ning wc ché 8 loai vi khuan
(Corynebacterium sp., Enterobacter sp.,
Arthrobacter  sp.,  Agrobacterium  sp.,

Xanthomonas sp., Pseudomonas sp., Bacillus
sp. va Micrococcus sp.) va 3 loai nim
(Aspergillus sp., Fusarium sp. va Alterneria
sp.) trong nudi cdy vi thiy canh cay hoa ciic
tring (Tung et al., 2018) Ngoai ra dé han ché
su nhidém can phai kiém tra thuong xuyén cac
vi khuin gdy bénh va can phai loai bo ngay
cac nguén mau bi nhiém bénh, han ché vao
khu vuc nudi cdy, tién hanh khir tring bang
formaldehyde hodc thiobendazole thuong
xuyén dé giam tyleo nhiém... Téc ~dong 16
nhat cua sy nhlem moi truong nudi cay 1a mat
thoi gian, tién bac, gdy can trd qua trinh thi
nghiém, anh huodng tiéu cuc dén cac moi
truong nudi cay dan dén két qua thuc nghiém
khong chinh xéc, sai léch va mat mat nhiing
san pham c6 gia tri. Vi vdy can phai c6 nhing
phuong phap hiéu qua hon dé han ché ciing
nhu khic phuc tinh trang nay (Bhojwani,
Dantu, 2013).

Hién twong hoai tir miu ciy (chdi dinh, ré,
miu mé nudi ciy)

Hién tuong hoai tur chéi dinh hay hoai tur
miu cay cing la mot tr¢ ngai lon trong tién
trinh nhan giong thanh cong cua mot so loai
thuc vat bang nudi cdy mé (Bairu ef al., 2009).
Céc triéu ching cua hién tuong nay 1a mau héa
nau den, chdi va 14 non vang dan hoai tir rdi
chét (Hinh 2C, D). Gia thiét dau tién khi thiy
hién tugng hoai tir chdi dinh 13 do thiéu hut chat
dinh dudng. Cac tri¢u ching thiéu hut chit dinh
dudng cua cac yéu td it di dong nhu canxi (Ca)
va boron (B) xuat hién & mé phan sinh va 14
non, trong khi triéu chung du thwra cia cac
khoang chit nay dugc quan sat thiy ¢ nhiing 14
gia (Chiruvella et al., 2012). Tuy nhién, hi¢n
tuong hoai tir mau hay chdi dinh vi nhan gidng
chiu tic dong boi su két hop cua nhiéu yéu to
nhu thanh phan mudi, nong d¢ va loai chat diéu
hoa sinh trudng, néng do than hoat tinh bd sung
vao moi truong, nguodn va nong do duong, tan
sudt cay chuyen mot s6 rdi loan sinh 1y lién
quan dén ré, ham lugng luwu huynh, ty 1&

NH*/NO> va su bién dong pH (Chiruvella er
al., 2012)

Nong d¢ va loai chat diéu hoa sinh truong
thyc vat la mot trong nhirng yeu t6 chinh gay
nén hién tugng hoai tir mau cay, cac nghién ctru
cho thay rang chdi nudi cdy trén modi trudng
dugc bd sung vé6i isopentenyladenine (iP),
thidiazuron (TDZ) hoéc kinetin c6 14 Ve‘lng va
hoai tir qua muc ¢ nong do cao, do do, can giam
nong do cytokinin xubng mturc rat thap do hoat
dong wc ché ra ré cia chung (Piagnani et al.,
1996). Mat khac co bao céo cho riang 6-
benzylaminopurine (BA) lai khong anh hudng
dén su hoai tir chdi, Perez-Tornero va Burgos
(2000) phat hién ra rang viéc tién xtur Iy cac choi
vao dung dich BA trugc khi chuyén sang moi
truong ré da gitp khic phuc tinh trang hoai tir
dinh & cdy mai, cay hat dé in vitro. Tur do cho
thdy tic dong cua chat diéu hoa sinh trudng
thyc vat 1én hién tuong hoai tir mau céy con phy
thudc vao kiéu gen cua thuc vat. Nguoc lai voi
cytokinin, auxin lai té ra hiéu qua vdi vai tro
gitip han ché hién tuwong hoai tir, trong d6
indole-3-butyric acid (IBA) bd sung vao mdi
truong ra ré gitp giam sy thoi héa dinh do di
lam thay d6i sy san xut hodc tinh sin c6 cia
cac cytokinin ndi sinh tir d6 c6 thé ngin chin
hién twgng hoai tir mau (Perez, Burgos, 2000).

Canxi 1a mot cation thiét yéu dugc tim thay
v6i sb luong twong ddi 16n trong cac mé thuc
vat, Ca c6 mat trong thanh té bao, mang té bao,
khong bao va chiém 10% tong trong luong kho
& mot sb loai thuc vat (Hirschi, 2004). Ca ngoai
hoat dong nhu mot chit mang thoéng tin con
dong vai tro nhu mot chat diéu chinh su tdng
truong va phat trién ciia cay trf”)ng, lién quan
dén sy kéo dai va phén chia té bao, anh huong
dén do pH cia cac té bao, ting cuong tinh 6n
dinh ciia mang té bao bang cich két ndi cac
protein va lipid khac nhau & bé mit mang té
bao, cung cap kha ning chiu stress (sinh hoc va
phi sinh hoc) va ngén chén su lao héa sinh ly.
Pay 1a 1y do tai sao thiéu Ca trong thuc vat,
trong hau hét cic truong hop, co lién quan dén
bénh 1y va cac van dé sau thu hoach (Hepler,
2005; Hirschi, 2004). C6 rat nhiéu bao céo vé
vai tro ctia Ca trong ngdn ngira hoai tir chdi dinh
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& ca ciy nudi cdy in vitro va ex vitro. B6 sung
Ca vao moéi truong lam giam sy hoai tor ¢ céy
hat de, cdy mau don in vitro. Viéc sir dung cac
ngudn cung cip canxi khic nhau (calcium
chloride, calcium acetate, calcium ammonium
nitrate va calcium pantothenate) cling tac dong
dén hién tuong thoai hoa mau cay, Ca cung cap
dudi dang muoi calcium chloride 1am gidm hi¢n
tuong thoai hoa va khong trc ché sy nhan lén
hodc su kéo dai chdi trong khi Ca dugc cung
cdp dudi dang calcium acetate gdy wc ché
nghiém trong ddi voi sy kéo dai chdi (Piagnani
et al., 1996; Wang, Van Staden, 2001). Qua d6
cho thdy mic du Ca co anh huong dén sinh
truong, phat trién va sy hoai tir cia chdi, mau
cdy tuy nhién sy anh huéng ciia Ca c6 thé thay
d6i tir loai nay sang loai khac va phu thugc rat
nhiéu vao kiéu gen thuc vat.

Mot sd phuong phap khac cling da dugc sur
dung dé khac phuc hién tugng hoai tu mau cay:
thay d01 nong do moi truong nudi cay véi sy
giam nong d9 cac thanh phan dinh dudng
(khoang da lugng, vi lugng va vitamin) c6 trong
moi truong xudng con mot nira hodc mot phan
tu, st dung cic ngudn cacbon khac nhau
(glucose, fructose), nudi cay thoang khi, st
dung than hoat tinh véi ndong do thich hop.
Ngoai ra viéc loai bo nhiing 1a, vung mau bj
vang, ndu trude khi cac choi duoc sir dung dé
nuodi cdy ciing co thé dé lam giam bot hién
tugng nay (Chiruvella ef al., 2012).

Hién twgng héa nidu mau va moéi trudng nudi cay

Trong vi nhan gidng nhiéu cdy than gé va
mot sd loai than thao thuong xuit hién tugng
héa ndu mau cdy va héa niu moi truong. Doi
khi tinh trang héa nau tré nén nghiém trong dén
muc mau cay c6 mau nau sam/den, tr& nén hoai
tor va cudi cung chét (Hinh 2B, E). Cac nha
khoa hoc cho rang sy san sinh phenol trong sudt
qua trinh nudi ciy giy oxy héa va lam cho miu
cdy va moi truong bi hoa nau (Bhojwani, Dantu,
2013). Tinh trang hoa ndu xay ra tai vi tri mat
cit ngay khi mau dugc cat va phenol dugc san
xuit lién tuc trong sudt qua trinh nudi cay.
Nhirng phenol nay tré nén doc hai véi mau ciy
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bang cach lién két ngugc véi nhing protein
bang lién két hydro va qua trinh oxy hoa cua
chung tao thanh cdc quinon c6 hoat tinh cao,
cac quinon ndy sau do dugc polymer hda va oxy
hoa protein dé hinh thanh céc hgp chit melanic
dugc goi 1a polyphenol cé thé 1a doc t6 ddi vai
thyc vat. Cac enzyme oxy hoa phenol ciing co
thé bi anh huong bai cac yéu t6 moi trudng, sy
hién dién cua anh sang va nhiét dé cao lam tang
ty 1¢ hoa nau bang cach ting hoat dong ctia cac
enzyme nay. Trong ty nhién, cac hop chat
phenol dugc biét 1a dong mot vai tro quan trong
d6i véi thuc vat trong dap tmg v6i sy mét can
bang cac hormone thyc vat, ngan chédn, khang
bénh va bao vé& cac mo bi ton thuong do nhiém
trung. Céac phenol nay khoéng chi cé vai tro
trong phong thi, bao vé ma con cé thé dong vai
trd nhu chit ngudn cho téng hop mot sé hop
chat khac nhu carbohydrate, amino acid va mot
sO protein trong qua trinh biét hoa phat sinh
hinh thai cta thuc vat (Dobranszki, Teixeira,
2010).

Muc d6 hoa nau phu thudc vao loai nudi
cdy, kiéu gen, d6 tudi cia mé cdy (md gia hon
cho thay kha ning bi héa nau cao hon), mua
bit dau nudi cdy (nhiéu hon vao mua dong va
mua thu) va thanh phan ciing nhu trang thai
moi truong (sw hoa nau xuét hign nhiéu khi
mau nudi cdy trong moéi truong long) (Hinh
2E). Mot s6 phuong phap don gian de bao vé
ciac mau cdy khoi sy héa nau la cay chuyen
thuong xuyén 6 giai doan nudi cdy ban dau;
han che su oxi hoéa phenol bang phuong phap
nudi cdy trong tdi hodc & cudng do anh sing
thap (3-4 pmol.m™s™); giam ndng d6 mudi
cua mdi truong gitp lam gidm hién tugng hoa
nau clia mau cdy mo seo ciy kiwi (Actinidia
arguta) (Han et al., 2010). Cac khoang kim
loai trong méi trudng nudi cdy nhu Mn?",
Cu®’ 1 cac chit ddng dang véi cac enzyme
peroxidase va phenolase (twong wng) nén
dugc giam hodc loai bd dé khong kich thich
cic enzyme nay oxy hoa cic hgp chéit phenol
va ngin ngira hién tuong hoa niu ctia miu ciy
(Bhojwani, Dantu, 2013). Bén canh cac bién
phép néu trén thi viéc bo sung cac chit bd tro
nhu acid ascorbic (AA), cystein-HCl hoac
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acid citric (chdt chdng oxy hoa), poly-
vinylpyrolidone (PVP) va than hoat tinh cling
gitup hap thu phenol tir d6 kiém soét tinh trang
héa nau cia miu cdy ciing nhu moi trudng
nudi cdy. Trong tai sinh chdi giéng chudi
Formosana, tinh trang hoa nau gay chét 100%
mau cdy, viéc bd sung thém 0,01% AA vao
moi truong khong chi ngan ngira hién tuong
héa nau gay chét mau ma con lam ting dang
ké s6 lugng cdy con dugc hinh thanh. Tuy

nhién, AA chi c6 hiéu qua néu nd dugc thém
vao bé mit cua méi trudng, ndé khoéng hicu
qua néu dugc thém vao trong mdi truong
trudc khi hap khar tring vi nhiét do sé& lam
mét hoat tinh va phan hiy AA (Bhojwani,
Dantu, 2013). Mot phuong phap hi¢u qua nhat
aé chong lai cdc van dé vé tinh trang héa nau
trong mau 14 cia Sideritis trojana 1a sy két
hgp 100 mg/L cua AA va 50 mg/L cua acid
citric (Cordiik, Aki, 2011).

Hinh 2. Mét s6 hién twong bat thuweng trong nhan gidng in vitro thue vat (tiép theo). Hién twong nhiém vi sinh
vat (A), hoa nau va hoai t&r ré cay hoa hong (B), hoai tir choi dinh hoa hdng (C), hoai t& toan b mau cay hoa
héng (D), hdéa nau mau cly cay lan va cay déng tién (E).

Céc chat bo sung khac vao méi truong di
giip ngdn ngua hién tuwong hdéa nau la

polyvinylpyrolidone (PVP), canxi pantothenate
va than hoat tinh cling c6 kha ndng hap thu
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phenol. PVP, mot polyamide rat thuong duoc
st dung dé hap phu trong sac ky, né con dugc
sir dung dé hap thu cac hop chat phenolic trong
nudi cdy mo. PVP hap thy phenol thong qua
lién két hydro, ngin chin qué trinh oxy héa va
su trung hgp cta chung. Calcium pantothenate
nhu mot chat phu gia trong méi truong da duge
béo cao glup lam gidm mau nau clia cic mo
nudi cdy. Mau dugc ngim trong hd hop acid
ascorbic va acid citric cho thay mau ndu Xuét
hién sau mot thoi gian trong nudi cdy, va trong
treong hop nay, noi mau nau tai phat, hiéu qua
cua canxi pantothenate trong vi¢c gidm mau nau
da dugc thir nghiém. Canxi pantothenate dugc
bd sung vao moi truong da giup giam sy hoa
nau dén mot mirc do nhat dinh ciia mau cay khi
st dung & ndng do cao (200 mg/L), ndng do
canxi pantothenate thip t6 ra khong higu qua
trong vi¢c gidm muc do hdéa nau. Kha nang cua
than hoat tinh dé hap thu cic chat @c ché ciing
duogc ghi nhan. B6 sung than hoat tinh da duogc
bédo cdo gitp tranh sy tich tu cac hop chat
phenolic trong nudi ciy mo, tuy nhién hiéu qua
dat dugc khong cao va phenol van tiép tuc hinh
thanh tir mau cdy, mau van tiép tuc héa nau va
hoai tur (Bajaj, 1996).

Nhin chung céc chit hip phu dugc bd sung
vao moi truong nudi cdy di gitp han ché hién
tuong héa ndu mau cdy va moi truong nudi cay,
tuy nhién, cac chat nay ciing c6 thé hap thy cac
hop chét hiru ich can thiét cho thuc vat tir moi
truong va do do viéc st dung loai va néng do
cua chung nén duogc lya chon mdt cach thin
trong (Bhojwani, Dantu, 2013).

M¢t so van dé khac

Nhiéu loai thyc vat khong tuan theo quy
trinh nudi cdy mo vi chiing khong hodc rat kho
tai sinh trong 6ng nghiém. Sy han ché nay thé
hién 16 rét hon ¢ nhiéu loai cay than gd va co
thé dugc khic phuc bang cach sir dung cac mo,
cac bd phan chua truéng thanh hoac con non
nhit cua cdy; bén canh do, xir 1y voi cytokinin
cling c6 thé 1am tré hoa miu cdy, kich thich sy
phat trién cta cac chdi non méi va cho phép sir
dung ching nhu 1a nguén mau dé bat dau cho
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qua trinh nuoi cdy in vitro. Mot s loai thuc vat
thain gb nhu Prunus, Eucalyptus, Pinus va
Sequoia khi nuoi cay trén moi truong cod bd
sung cytokinin & nong d6 thich hop da kich hoat
su hinh thanh m6 phan sinh. Sy thanh cong cua
phuong phap nhan gidng in vitro trén ddi tugng
ciy than gd va ciy in qua da dong mot vai tro
quan trong trong cong tac nhan giong, bao ton
cac ngudn gene quy hiém va ciing gép phan
phuc vu cho muc dich thuwong mai (Ahuja,
2013).

Mot khia canh quan trong can duoc xem xét
khi tai sinh ciy tir phuong phap vi nhan gidng la
duy tri tinh toan ven di truyén dbi véi cdy me.
Thuét ngt 'bién di soma' duoc dat ra dé chi su
bién d6i di truyén giita cac loai cay trong, trong
tu nhién, sy da dang di truyen va sy thay doi di
truyén trong mot ~quan thé dugc tao ra thong qua
cac su kién tai to hop. Trong vi nhan gidng, su
tang trudng va sy tai sinh ctia cic té bao thuc
vat thanh toan bg thyc vat 1a mdt qua trinh vo
tinh lién quan dén viéc phan chia cac té bao.
Trong qua trinh ndy su xuat hién cia cac bién
d6i ty phat 13 ngdu nhién va khong kiém soat
duoc, bién di soma da dugc bao cao & cac mirc
d6 khac nhau (hinh thai, té bao hoc, sinh hoa va
cap d¢ phan tir). Piéu kién nudi cdy, thanh phan
moi truong nudi cay, thot gian va chu ky nu6i
cay c6 thé gay dot b1en va mot s6 co quan nudi
cdy (mo seo, té bao tran, phoi soma, ...) doi khi
c6 thé cho thay su bién doi vé ca kleu hinh 1an
kiéu gen. Thong thuong, sy thay doi nay xay ra
mot cach ty phat va cé thé 1 két qua ctia nhirng
thay doi tam thoi hodc thay doi di truyén vinh
vién trong té bao hoic mé trong sudt qué trinh
nudi ciy trong 6ng nghiém. Nhiing thay ddi tam
thoi 1a két qua tir cac tac dong khong phu thudce
kiéu gen (epigenetic) hodc tic dong sinh Iy,
nhiing tac dong nay la khong thé tranh khoi va
c¢6 thé phuc hdi duge. Nguoe lai, nhitng thay
d6i vinh vién lién quan dén di truyén va thuong
biéu thi sy bién d6i da ton tai tir trudc trong cay
me hogc la két qud cua nhirng bién di de novo.
Su xuat hién bién di soma la mot van dé quan
tam 16n d6i v6i bat ky hé thong vi nhan giong
nao, dé danh gia sy hién dién cia nd, mot sd
chién luoc di dwoc sir dung dé phat hién cac
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bién thé theo thoi gian, dya trén mot hodc nhiéu
yéu td quyét dinh tir cac dic diém hinh thai hay
phan tich té bao (bién d6i sd va céu tric trong
nhiém sic thé), sir dung cac marker phan tir va
phuong phap sinh hoa. Cac nghién ctru vé bién
di soma ciing rat quan trong v6i muc dich san
xuit giéng cdy trong dong nhat vé mit di truyen
va cling dugc st dung nhu mdt cong cu dé tao
ra sy bién doi di truyén co gia tri dé cai thién
cdy trong théng qua viéc lya chon cac bién thé
méi c6 kha ning khang bénh, cai thién chat
luong, hodc ning suat cao hon (Leva et al.,
2012).

Bén canh do, ngay nay vdi nhu ciu vé cay
gidng sach bénh, dong nhét ciing nhu dap ung
thi h1eu ngudi tiéu dung thi mot so luong lon
cdy trong co gia tri kinh té cao bao gom céc loai
rau, hoa, c@y canh, cdy an qua, cdy rumg va cay
dugc liéu da dugc nhan giong bang phuong
phép nudi cay mo Hon mot ty cay giong moi
nam dugc san xuat bang phu’ong phap nay, tuy
nhién, cac cay trong vi nhan giong thuong dat
hon cac cay trong bang phuong phap truyén
thong, boi can nhleu trang thiét bi van hanh,
moi truong nudi cay dic biét, nhidu vat tu va
hoa chat doi hoi can duoc st dung trong sudt
qua trinh nudi cdy. Do chi phi san xuit cao nén
kéo theo gi4 thanh san pham nudi cdy ciing cao.
Dé giam thiéu chi phi ngudi ta thudong giam chi
phi tir nhan cong lao dong va luong dién nang
tiéu thy, nhén giong theo hop dong, rit ngan va
giam bot mot s6 giai doan nudi cdy trong tién
trinh nhan glong in vitro, ty dong hdéa va mo
rong quy md san xuét ... (Tomar et al., 2008).

KET LUAN

Vi nhan gidng thyc vt 1a mot qua trinh
phuc tap va dong vai tro quan trong trong cong
tac chon tao giong. Viéc sir dung phuwong phap
nudi cdy mdé dé nhan nhanh cac loai cay phuc
vu cho muc dich thwong mai thuong c6 chi phi
va gia thanh cao 1a do tdc ddng cua cac rui ro
bat thudng khac nhau trong hodc sau qua trinh
vi nhan giéng. Cac van dé chinh gip phai trong
hau hét cac phong thi nghiém nudi cay mod déu
c6 hai loai: bénh ly (nhiém vi sinh vat) va sinh

Iy hoc (thuy tinh thé, vang la va rung la, hoai tir
mau cdy, hoa ndu mau cay, bién di soma...).
Viéc nghién clru tim ra nguyén nhan ciling nhu
giai phap khic phuc cac hién tuong bat thuong
nay 13 viéc 1am mang tinh cap thiét dé han ché
nhiing rui ro, nang cao hiéu sudt va chat luong
cdy vi nhan giong dong thoi ha gia thanh san
pham. Co 1& s& khong bao gio c6 thé xac dinh
cling nhu khic phuc dugc tit ca cic tic nhan,
cac hién tugng bat thuong, nhung cang c6 thé
xac dinh dugc nhidu hién twong thi cang co
nhiéu kha ning kiém soat tot hon d6i voi qua
trinh vi nhan giéng thyc vat. Tir 46, c¢6 thé han
ché, khic phuc, loai bo dugc nhirng hién tuong
bat thuong khong mong mudn va tin dung
nhiing hién twong hitu ich trong qua trinh vi
nhan giéng thyc vat.

Loi cdm on: Nhom tac gia xin chan thanh
cam on sw tai tro kinh phi cia dé tai “Nghién
cuu tac dong cua hat nano kim loai lén kha
nang tdi sinh, sinh treong, phdt trién va tich
liiy hoat chat trong qua trinh nhan gzong vo
tinh mét s6 cdy trong cé gid tri kinh té cao ¢
Viét Nam” thuéc Hop phan IV: “Nghién citu
co ché tic déng va danh gid an toan sinh hoc
ciia cdc ché pham nano dwoc nghién ciru
trong dy dn”, ma so: VAST.TP.NANO.04/15-
18 va Phong Sinh hoc phdn tir va Chon tgo
giong cay trong (Vién Nghién ciru Khoa hoc
Tay Nguyén) da tao diéu kién cho ching téi
hoan thanh nghién ctru nay.
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SUMMARY

Nowaday, plant cell, tissue and organ culture has become a standard and popular propagation
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method for many crops including ornamental plants, medicinal plants, fruit trees and green vegetables.
The advantage of this method is that it can generate a huge number of genetically identical seedlings,
effectively control the pathogenicity in order to produce disease-free plants, become a tool for
conservation and development of genetic sources and support study of physiological characteristics of
plants. However, this method still has some limitations such as abnormal physiological morphology
and anatomical structure; necrosis and deformities plants; stomata loss of function, etc. These
abnormalities have great impacts on shoot multiplication as well as the growth and development of the
plants after transplanted from the culture vessels to the nursery stage. The components of in vitro
culture conditions such as culture system, composition and content of nutrients, plant growth
regulators used in the culture medium, light, temperature and humidity, age and origin of explants,
etc., are the main causes of the abnormalities. Therefore, optimization of culture system to improve the
quality of seedlings has always been one of the main targets of commercial micropropagation. In this
review, we focused on some frequently abnormal symptoms in micro - propagation such as
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vitrification, yellowing and abscission of leaves; microbial contamination; necrosis of shoot-tip, roots
and tissues culture; browning of explants and medium culture and other restrictions. More over, this
report showed some the effective solutions to overcome these abnormal phenomena.
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