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TOM TAT

Nghién civu duege thiee hién nham xdy dung quy trinh vi nhan giong
chuét hoa sen. Bon thi nghiém duoc tién hanh: (1) Anh huong cia
nong do Ca(OCl); va thoi gian vo tring mau choi, (2) Anh huong
clia nong d¢ BA va NAA Ién s nhén choi, (3) Anh hwong cua nong
a6 NAA va ham luong khodng MS lén sir tao ré va (4) Anh huéng
ciia cdc logi gid thé dén 1y 1¢ song ciia cdy con trong diéu kién nha
lwGi. Két qua thi nghiém cho thay: (i) Khir tring choéi chudi hoa
sen bang Ca(OCl); 15% trong 15 phit (2 ldn) cho hiéu qud vé
trimg cao; (2) Méi truong MS két hop 100 ml/L nwée diva, BA 1
mg/L va NAA 0,2 mg/L phi hop cho nhdn chéi véi s6 chéi gia tang
(2,1 choi/mau); (3) Méi trieong MS két hop 100 ml/L nueée diva va
NAA 0,5 mg/L la cho ty Ié tao tao ré dat 100% va 9,04 ré sau 6
tuan. Gid thé mun dwa: tro, mun dua: trdu va mun dura: tro: trdu
déu cho 1y 1é song cao, cdy sinh truong tot khi thuan dwdng.

Tir khoa: BA, chudi hoa sen, NAA, nuoi ccfy mo, thudn duong

ABSTRACT

This study aimed to build up micropropagation techniques for
Ensete glaucum (Roxb.) Cheesman. Four main experiments were
performed: (1) The effect of chlorine concentration and contact
time for chlorine to be effective surface disinfection, (2) The effect
of BA combined with NAA on the shoot multiplication stage, (3) the
effects of NAA and composition of MS medium on root formation,
and (4) the suitable substrates for acclimatization. The results
showed that: (i) A concentration of 15% chlorine was highly
effective for high-level sterilization when maintained for 15
minutes (repeat 2 times), (ii) MS medium supplemented with
coconut water 100 ml/L, BA 1.0 mg/L and NAA 0.2 mg/L indicated
the highest mean number of 2.1 shoots and 6.8 leaves per explant
after 5 weeks cultured; (iii) MS medium supplemented with
coconut water 100 ml/L, NAA 0,5 mg/L achieved a 100% rooting
rate and 9,04 roots per shoot after 6 weeks cultured; (iv) In vitro
plants reached a high survival rate in the greenhouse and showed
strong growth in the mixture of coconut dust+ rice husk ashes,
coconut dust+ rice husk or coconut dust + rice husk ashes+ rice
husk.

Keywords: Acclimatization, BA, Ensete glaucum (Roxb.)
Cheesman, NAA, tissue culture

233



Tap chi Khoa hoc Dai hoc Can Tho

1. GIOI THIEU

Chudi hoa sen con dugc goi 1a c6 don, chudi md
¢6i, chudi bac ha vira ¢6 gié tri 1am canh vira c6 gia
tri dugc liéu (Vu et al., 2023). Chubi hoa sen c6 gia
tri 1am canh nhd bép chudi hinh nén mau xanh (Joe
et al., 2016). Trai chudi hoa sen dugc nguoi dan sir
dung dé diéu tri soi than, tiéu duong, phu né, loét da
day va di iing da (Ly et al., 2022; Oanh et al., 2022).
Hat chubi hoa sen chia flavonoid, saponin, tannin,
acid amin; vo c6 flavonoid va terpenoid va thit cé
flavonoid, tannin, saponin va acid amin (Ly et al.,
2022). Nhya tir than gia ciing dugc s dung dé tr1
bénh tiéu chay, kiét trong cac bai thudc dan gian (Vu
et al., 2023). Chudi hoa sen dugc xem 1a loai chiu
lanh va han tt trong ho chudi. Pay dugc xem la vat
lidu cho cong tac chon tao giéng chubi thich img voi
didu kién moéi truong trong tuwong lai (Wang
et al., 2022).

M3di cdy chudi hoa sen chi trd mot budng duy
nhit ¢6 hinh nhu bong hoa sen vai kich thude 16n.
Cay duoc nhéan gidng bang hat vi khong c6 su hinh
thanh cay con tir phan than cua cay me nhu cac loai
chudi khac, do chudi hoa sen c6 tinh uu thé ngon
manh (Borrell et al., 2019). Ngoai ra, trong tu nhién,
kha nang tai sinh cta hat ciing rat kém do hat mién
trang (vo hat day, ctig nén can thoi gian lau dé hut
nude) hoic do kha nang giit nudce cua dit kém va
con trung cén pha hat. Két qua nghién ctru ciia Singh
et al. (2021) cho thiy phéi chudi hoa sen khong bi
mién trang nén kha nang nay mam cua phéi kha cao.
Tuy nhién, hat chudi hoa sen 14 hat kho tach phoi do
vo hat rat cig va day khoang 0,7 mm. Diéu nay
cang kho thyc hién trong diéu kién vo tring.

Hién nay, trai chudi ciing nhu ciy chudi hoa sen
duoc nguoi dan 1y tir rimg dem vé nén san luong
khong on dinh va chua dap tmg duoc nhu ciu cia
thi truong. Nubi cly md 1a ky thuat dugc img dung
trong nhan glong cay trong nhim cung cap s0 lugng
lon cay gidng dong déu phuc vu san xudt ciing nhu
bao ton cac ngudn gen quy. Ung dung ky thuat nudi
cdy mo trong nhan chubi hién dang ap dung trén
chudi sap, chudi gia, chu01 xiém... nhung d6i voi
cdy chudi hoa sen thi co rat it nghlen ctru dugc thuc
hién. Chinh vi thé, viéc xay dung quy trinh nhan
nhanh cay chudi hoa sen 1a cén thiét nham cung cép
sO luong 16n nhimg cay gidng khoe manh, dap mg
nhu cau cua thi truong va bao ton ngudn gioéng.
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2. PHUONG PHAP NGHIEN CUU
2.1. Phwong tién

Vit ligu: Cay chudi hoa sen c6 chiéu cao than gia
0,3-0,5 m sinh trudng tot, khong nhiém nam bénh.

Thoi gian va dia diém: Thi nghiém dugc thuc
hién tai Phong cong nghé moé va té bao thuc vat (26
+ 2°C, cuong d6 chiéu sang dao dong khoang 1.500
-2.000 lux, thoi gian chiéu sang 16 gio/ngay) va Nha
ludi Truong Nong nghiép, Pai hoc Can Tho tir
thang 11 nam 2024 dén thang 8 nam 2025.

Thlet bi: Cac trang thiét bi cuia phong cdy mo
nhu ndi hap thanh tring, pH, tii cy,...

Hoa chit: Khoang da va vi lugng theo cong thirc
MS (Murashige & Skoog, 1962). Vitamin gém
thiamin, pyridoxin va nicotinic acid. Cac chét diéu
hoa sinh truéng nhu BA (Benzyl adenine), NAA (a-
naphthalene acetic acid) (Meck). Cac chit khac nhu
sucrose, nudc dira tuoi, agar, clorin.

2.2. Phwong phap
2.2.1. Bo tri thi nghiém

Moi trudng nudi cdy duoc sir dung trong thi
nghiém 13 méi truong co ban MS bd sung 30 g/L
sucrose, 7 g/L agar, 100 ml/L nuéc dira tuoi, 1 mg/L
thiamin, 1 mg/L pyridoxin va 1 mg/L nicotinic acid.
Céc chét diéu hoa sinh truong nhu BA, NAA dugc
bd sung tiy theo ting nghiém thirc. pH ctia moi
truong duoc diéu chinh trong khoang 5,7-5,8 trude
khi ndu. Méi trudng duge rot vao keo thiy tinh voi
thé tich 40 mL/keo va khir tring & nhiét do 121°C,
ap sut 1 atm trong 20 phut.

Thi nghiém 1: Hiéu qua cia cic nong dd
Ca(OCl): va thoi gian khir trung dén ty 1€ vo
trung mau choi chuoi hoa sen in vitro

Vat li¢u thi nghi¢m: Chon cay con chudi hoa sen
¢6 chiéu cao than gia 0,3-0,5 m, c6 khoang 4 14 sinh
truong t6t (Hinh 1A), cit gon voi chiéu dai 6-7 cm
dé tién hanh khir mau. Mau chudi dugc rira dudi voi
nudc may 20 phut, lic xa bong 10 phat va rua lai
bang nude may. Tiép theo, mau chudi duge lic véi
con 70° trong 30 gidy va rira lai bang nudc vo tring
3 1an. Choi chu01 dugc vo tring kép bang Ca(OCl)2
theo timg ndng do trong 15 phut va rua lai bang
nude vo tring 3-4 1an (thyc hién bude nay 2 1an).
MAu chudi sau khi khir trung dugc tach bd cac be 14
ngoai va cac phan bi ton thuong do hoa chat (Hinh
1B) va cay vao mdi trudng MS khong bo sung chat
diéu hoa sinh truong.

B6 tri thi nghiém: Thi nghiém duoc bd tri theo
thé thuc hoan toan ngau nhién 1 nhén t6 gom 4
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nghiém thirc twong tng véi 4 ndng do Ca(OCl),
(0%, 10%, 12% va 15%) trong 15 phut (2 1an). M6i
nghiém thirc c6 4 lan lap lai voi 5 keo/lan lap lai,
mdi keo cdy 1 mau.

Chi tiéu theo doi:
Ty 1& (%) mau nhiém = s6 mau nhiém/tong sb
mau cay*100,

Ty 1& mau song (%) = s6 mau song (khong

nhiém)/téng s6 mau cay*100,

,Chiéu cao (cm) (do tir gde chdi dén chop 14 cao
nhat),

S6 14 (dém tat ca s6 14 ¢ mo hoan toan).

~ Cc s ligu dugc ghi nhan 1,2 va 3 tudn sau khi
céy (SKQ).

Hinh 1. Cay chudi hoa sen dwoc sir dung dé khir
trung tao vat li€u in vitro (A) va mau chuoi hoa
sen sau khi vé trung (B)

Thi nghiém 2: Anh hwéng cia nong dp BA va
NAA deén sw nhan choi in vitro chuéi hoa sen

Vit liéu thi nghiém: Chon nhiing chdi chudi hoa
sen in vitro déng déu c6 chiéu cao 3,5-4,0 cm va 3-
514, ché 4 ¢ gbc (nham hiy dinh sinh truong) voi
d6 sau tir 1-1,5 mm. Sau dé, cac chdi dugc cdy vao
moi truong ¢ cac ndng do BA va NAA tuong tng.

B6 tri thi nghiém: Thi nghiém duoc bd tri theo
thé thirc hoan toan ngiu nhién vé6i 2 nhén t6 gdm 10
nghiém thirc twong mg véi 5 ndng d6 BA (0, 1,2, 3
va 4 mg/L) két hop 2 nong d6 NAA (0 va 0,2 mg/L).
Mdi nghiém thtrc ¢6 4 1an ldp lai, v6i 2 keo/lan lap
lai, mdi keo cdy 3 choi.

Chi tiéu theo doi:
S6 chdi (dém tat ca cac chdi >0,2 cm),

S6 14 (dém tat ca 14 d3 mo hoan toan),
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Chiéu cao (cm) chdi (do tir gde chdi dén chop 1a
cao nhat).

Céc chi tiéu duoc ghi nhan 1, 3 va 5 tuin SKC.

Thi nghi¢m 3: Anh huwong ciia ndng dp NAA
va ham lwgng khodng da lwgng MS dén sy tao ré
in vitro chuoi hoa sen

Vat liéu thi nghiém: Chon nhimg chéi chudi sinh
trudng tot kich thuéc dong déu nhau, cit bo cac 1a
gia va cAy vao méi trudng MS khong b sung chat
diéu hoa sinh truong 1 tuan trudc khi tién hanh
thi nghiém.

BS tri thi nghiém: Thi nghiém duoc bé tri hoan
toan ngau nhién vdi 2 nhan t gdm 6 nghiém thirc
v6i 3 ndng do NAA (0, 0,5 va 1 mg/L) két hop véi
2 ham lugng da luong (MS va giam 50% da lugng
MS (2 MS)). Méi nghiém thirc dugc lap lai 4 lan
v6i 2 keo/lan lap lai, mdi keo cdy 3 choi.

Chi tiéu theo ddi: Ty 16 tao ré (%) = s6 chdi hinh
thanh r&/tong s chdi*100, chiéu cao chdi (cm) (do
tir gbc chdi dén chop 14 cao nhat), s6 14 (dém tat ca
14 33 md& hoan toan). Céc chi tiéu trén dugc ghi nhan
& thoi diém 2, 4 va 6 tuan SKC. Chi tiéu s6 1& (dém
tat ca ré xuat phat tir gbc chdi) va chiéu dai ré (cm)
(do chiéu dai ré dai nhat) dugc ghi nhan ¢ tuan tha
6 SKC.

Thi nghlem 4: Anh huéng cua cac loai gia thé
dén ty 18 song ciia chudi hoa sen ciy mé trong giai
doan vudn wom

Vit liu thi nghiém: Choi chubi sau giai doan tao
18, ¢6 s6 1& va chiéu cao twong dwong nhau, dugc
rira sach agar. Gi thé xo dura, tro dugc ngam xa voi
nude 1 tuan trude khi tién hanh thi nghiém.

B6 tri thi nghiém: Thi nghiém dugc bd tri theo
thé thic hoan toan ngiu nhién, 1 nhan t6 gém 3
nghiém thirc twong ing véi 3 loai gia thé (muyn dura:
trdu (1:1), mun dira: tro (1:1), mun dira: tro: trau
(1:1:1)). M&i nghiém thtc ldp lai 4 1an, mdi lan lap
lai gdm 4 cay. Str dung boc plastic trong sudt c6 duc
16 dwong kinh 1 cm va khoang cach 16 15 cm dé tram
cac khay ciy dé duy tri am d6. Trong tudn dau tién
thuan dudng, phun suwong bén trong va ngoai boc 3
lan/ngay. Sau 1 tuan thuan dudng, mé dan miéng
boc va sau 2 tuan chuyén cdy con sang noi c¢6 cudng
d6 anh sang cao hon.

Chi tiéu theo ddi: Ty 18 song (%) cua cdy con 3
tuan sau thuan dudng.

2.2.2. Phdn tich s6 liéu

Céc chi tiéu sb chdi gia ting, s6 14 gia ting va
chiéu cao choi gia tang dugc tinh theo cong thirc:
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Gia tri gia tang = gia tri tai thoi diém khao sat —
trj tai thoi diém cay (tudn 0)

gia

Cac s6 liéu dugc xir Iy thong ké bang phan mém
SPSS, so sanh khac biét trung binh voi phép thu
Duncan ¢ mirc 5% va 1%.

3. KET QUA VA THAO LUAN

3.1.1. Ty 1é mdu nhiém (%)

Két qua dugc thé hién tai Bang 1 cho thiy ¢ tuan
dau tién sau khi cdy, ty 1& mau nhiém cao ¢ nghiém
thitc ddi chimg 1a 72% khac biét thong ké mirc y
nghia 1% so v6i 2 nghiém thire sir dung Ca(OCl),
12% va 15% trong 30 phit véi tat ca mau cay déu
sach. O tuén thr 2 va 3 sau khi cay, ty 1€ mau nhiém
tiép tuc ting nhung véi téc do thap hon so véi tuan
dau tién. Pén tudn thi 3 sau khi cdy, nghiém thic
dbi chung cho ty 18 nhidm cao nhit 1a 76%, khac biét
thong ké mirc y nghia 1% so v&i 2 nghiém thirc sir
dung Ca(OCl); 12% va 15% trong 30 phit nhung
khac biét khong c6 y nghia so voi nghiém thie st
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dung Ca(OCl), 10% trong 30 phut. Trong do,
nghiém thirc st dung Ca(OCl); 15% trong 30 phut
c6 ty nhiém 10%.

3.1.2. Ty Ié mau song (%)

Két qua Bang 1 cho thiy ty 1& mau song &
nghiém thirc d6i chimg thap va giam dan sau 3 tuan
nudi cdy. Dén tuan tht 3 sau khi cdy nghiém thirc
dbi chimg va khir tring bang Ca(OCl), 10% cho ty
1¢ mau song thap tuong tmg véi 30% va 40% khac
biét thong ké & mirc y nghia 1% so v&i nghiém thirc
st dung Ca(OCl), 12% va 15% tuong tng vai 65%
va 85%. Nhu vdy, co thé thiy khi ting ndng do
Ca(OCl) tir 10% dén 15% da gitp lam giam ty 16
mau nhiém ndm va khuan khi v6 tring mau cdy. Két
qua thi nghiém dugc ghi nhan bdi Ngoc va ctv.
(2024) ciing cho thay khi v6 tring mau cdy tre tir
quy, khi ting ndng d chat khir trung, ty 1& nhiém
clia cac binh cdy giam nhung ty 16 mau chét tang &
cac nghiém thuec.

Bang 1. T 1é mAu nhiém (%) va sdng (%) ciia miu ciy chudi hoa sen 3 tuin sau khi ciy

Nong dd Ty 1& nhiém (%) Ty 18 song (%)
Ca(OC1)2 (%) 1tudn SKC 2 tuin SKC 3 tuin SKC 1 tuin SKC 2 tuin SKC 3 tuin SKC
0 (dbi ching) 65° 70 702 35b 30P 30P
10 60° 60° 60 40P 40P 40P
12 0b 15 35be 100° 850 65
15 5b 15 15¢ 950 85 85°
F kk Kk kk Kk kk kk
CV (%) 33,2 42,1 32,7 46,0 28,1 6,8

Ghi chii: Trong cimg mgt ¢ét cdc $6 o chir cdi theo sau giong nhau thi khdc biét khéng cé y nghia thong ké qua phép

thir Duncan; **: khac biét y nghia 1%.

3.1.3. Chiéu cao choi gia tang va s6 la gia ting
(%)

Két qua trinh bay ¢ Bang 2 cho théy chdi chudi
khong nhiém sau khi khtr trung bt dau gia ting
chidu cao sau 1 tudn nudi cdy. Trong d6, nghiém
thire khir trung bang Ca(OCl), 10% va 12% cho
chiéu cao chdi gia tang cao so v6i nghiém thire dbi
chung va khir bang Ca(OCl)2 15% qua cac thoi diém
khao sat. Dén tudn thtr 3 sau khi cdy, chidu cao chdi
gia tang & nghiém thirc khir Ca(OCl); 10% va 12%
1an luot 1a 4,9 va 4,94 cm, khac biét théng ké & mirc
¥y nghia 5% so véi nghiém thic ddi chimg nhung
khac biét khong y nghia so v6i khir Ca(OCl)2 15%.
Diéu nay c6 thé do dic tinh ciia be chudi rong xdp,
sau khi rira v6i nude mot lwong nho Ca(OCl), hodc
cdn con xot lai nén gay ton thuong anh huong dén
su sinh trudng clia mau cay Ngoai ra, ¢ nghiém thurc
Ca(OCl); 15% c6 thé thay chop 14 c6 hién tuong bi
chay (Hinh 2). Theo Toan (2010), ndng d6 héa chét
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va thoi gian khur tring | mau rat quan trong trong giai
doan vo trung mau cdy. Néu sir dung hoa chat ¢
nong d6 quéa cao va thoi gian khir tring dai, c6 thé
mau bi t6n thuong va chét.

Sau 1 tudn nudi cdy, mot s6 mau sdng & cac
nghiém thirc ¢6 sy hinh thanh 1a méi, tuy nhién sé
1a gia tang c6 su bién dong ngay ca trong cing mot
nghiém thirc. S6 14 gia ting chi dao dong tir 1-1,9 14
sau 3 tuan nudi cdy va khong co y nghia théng ké
giita cac nghiém thirc (Bang 2). Nguyén nhén c6 thé
1a méu bi t6n thuong sau giai doan khir tring do hoa
chat, tich bo cac be 14 ngoai nén su sinh trudng bi
giam va mau can thoi gian thich nghi va sinh truong
on dinh.

Nhu viy, trong giai doan vo tring mau cdy chdi
chudi hoa sen co thé s dung Ca(OClI), 15% trong
30 phat (khur trang keép 2 lan 15 phut) dat ty 1& mau
vo tring va ty 1& sdng cao dé tao vat liéu cho cac giai
doan sau.
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Bing 2. Chiéu cao gia tiing (cm) va s6 14 ciia miu cAy chudi hoa sen 3 tuin sau khi cay

Nong d9 Ca(OCl): Chiéu cao gia ting (cm) S6 14
(%) 1 tudn SKC 2 tudn SKC 3 tudn SKC 1 tuin SKC 2 tuin SKC 3 tuin SKC

0 (dbi chimng) 0,30P 1,08 1,84 0,00P 0,75 1,00
10 2,75 3,68 4,90° 0,00° 0,45 1,50
12 2,69° 3,80° 4,942 0,35 1,71 1,92
15 1,19 1,88° 2,59 0,06 0,73 1,50

F sksk sksk * * ns ns
CV (%) 11,8 11,9 13,8 0 13.4 12,0

Ghi chii: Trong cing mgt ¢ét cdc $6 o chit cdi theo sau giong nhau thi khac biét khong cd y nghia théng ké qua phép
thir Duncan; *: khdc biét y nghia 5%, **: khac biét y nghia 1%. Cdc s6 liéu chiéu cao va s6 la gia tang dwoc chuyén

sang dang log(x+3) truGe khi phan tich thong ké.

A

Hinh 2. Miu ciy chudi hoa sen in vitro ¢ thoi
diém 3 tuin SKC

Ghi chii: (4) Ca(OCl)2 0% (Déi chimg) va (B)
Ca(OCl)2 15%

3.2. Anh huéng ciia ndng d9 BA va NAA dén
sw nhan choi in vitro cia ciy chuo6i hoa
sen

3.2.1. S6 choi gia tang

S6 chdi chudi hoa sen gia ting thap sau 3 tuan
nudi cdy va khac biét khong c6 y nghia thong ké
giita cac nghiém thirc; trong giai doan nay, chu yéu
cdy tang chiéu cao va s6 14. Dén tuan thir 5 SKC, s6
chdi gia ting cao & ndong d6 BA 1,0 mg/L va 0 mg/L
tuong tng 1a 1,8 va 1,4 chdi, khac biét thong ké ¢
mirc y nghia 1% so v&i cac ndng do con lai, s6 choi
gia ting thap nhat 14 0,3 chdi & ndng 46 BA 4 mg/L
(Bang 3). M6i truong co bd sung NAA 0,2 mg/L cho
s6 choi gia tang trung binh 1,1 chdi, cao hon so véi
khong bo sung NAA. Ngoai ra, c6 su twong tac gitra
ndng do BA va NAA b6 sung vao mdi trudng nudi
ciy dén sb chdi gia ting. Nghiém thirc bd sung BA
1 mg/L + NAA 0,2 mg/L cho s chdi gia ting cao
nhit véi 2,1 chdi khéc, thng ké & mire ¥ nghia 1%
s0 vOi cac nghiém thirc con lai. S5 chdi gia ting thap
nhit 14 0,3 chdi dugc ghi nhan & nghiém thirc BA 3
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mg/L, BA 4 mg/L va BA 4 mg/L + NAA 0,2 mg/L.
Theo Luong va Tién (2002), auxin ¢ kha nang khoi
tao su phén chia té bao. Khi ph01 hop cytokinin va
auxin trong méi trudng nudi cay choi, nhimg hop
chét nay s& pha trang thai huu mién cua chdi ngon
va kich thich hinh thanh chdi bén. Tuy nhién, s6 chdi
gia tang trong thi nghiém nay thap hon so vai két
qua nghién cru cua Vu etal. (2023). Trong giai doan
nhan chdi chudi hoa sen, moi truong b6 sung BAP
3 mg/L + NAA 0,2 mg/L la t6i wu, véi sb chdi gia
tang 4,2 choi khi ting ndng d6 BA 1én 4 mg/L, s6
chdi gia tang bat dau giam. Két qua tuong tu dugc
ghi nhén boi Huong va ctv. (2020), hé s6 nhan chdi
chudi ngy Pai Hoang ting khi tang ndng do BA tir
0 dén 3 mg/L, tuy nhién khi tlep tuc tang nong do
BA thi hé s6 nhan chdi chudi ngu Pai Hoang lai
giam xudng. Didu nay do ndng d¢ cytokinin qua cao
kich thich hinh thanh nhiéu chdi nhé nhung nhing
chdi nay khong thé kéo dai hodc 1am 14 bién dang
(Luong & Tién, 2002).
3.2.2. Chiéu cao gia tang va sé ld gia tang

Chiéu cao chdi gia ting 2,5 cm va 7,0 cm trén
moi truong khong bd sung BA ¢ thoi diém 3 va 5
tudn SKC. Chiéu cao chdi gia ting giam khi moi
trueong co bd sung BA. Dic biét, khi mdi truong co
nong do BA tir 2-4 mg/L thi chiéu cao gia ting chi
tir 1,4-1,5 cm sau 5 tuan nudi cdy (Hinh 3). Chiéu
cao gia tang khac biét khong y nghia giira cac ndng
d6 NAA bd sung vao moi truong va khong co su
tuong tac gitra ndong do BA va NAA dén chi tiéu
nay. Két qua tuong tw duge ghi nhan trén cay chudi
gia Nam My, tat ca cac mau cay trén m01 tm‘o’ng co
BA déu c6 chiéu cao chdi thap so v6i mau dbi chimg
(Chau, 2023). Piéu nay c6 thé ly giai do BA trong
moi truong d3 (e ché hién twong wu thé ngon, kich
thich su phat trién mam bén, cam Gng sy hinh thanh
cac chdi méi (Giap va ctv., 2012).
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Bang 3. S6 chdi, chiéu cao va sb 14 gia ting ciia chdi chudi hoa sen trén méi truwong cé bd sung BA va
NAA § cic nong dd khac nhau

Nong d9 BA Néng dj NAA So choi gia Stimg Chiéu cao gia t;ing A(cm) . Si‘: 14 gia t;'mgA
(mg/L) (A)  (mg/L)(B) 3 tuin SKC Stlgzn 3 tuin SKC Stl‘;ac“ Stl‘;ac“ Stlgzn
0,0 0,0 0,8 1,5° 2,00 5,5 3,0 5,9
1,0 0,0 0,8 1,4b 1,4bed 1,6 2,5 5,9
2,0 0,0 0,5 0,64 1,1¢d 1,4 2,2 33
3,0 0,0 0,3 0,3¢ 1,3bed 1,5 2,4 3.2
4,0 0,0 0,2 0,3¢ 1,3bed 1,7 2,0 3,0
0,0 0,2 1,0 1,3b 3,02 8,4 3,0 6,6
1,0 0,2 0,9 2,12 1,7 3,6 3,1 6,8
2,0 0,2 0,5 0,9« 0,9« 1,4 2,1 5,0
3,0 0,2 0,8 1,10 0,7¢ 1,6 2,0 4,4
4,0 0,2 0,3 0,3¢ 1,1 1,1 1,8 2,6
0,0 0,92 1,42 2,52 7,0% 3,02 6,4°
1,0 0,8% 1,8° 1,5° 2,8° 2,8 6,2°
Trung binh (A) 2,0 0,5% 0,7 1,00 1,5¢ 2,1¢ 4,1°
3,0 0,5% 0,7° 1,0¢ 1,4¢ 2,28be 3,8
4,0 0,2° 0,3¢ 1,2 1,4¢ 1,9¢ 2,8°
. 0,0 0,5 0,8° 1,4 2,4 2,4 4,3
Trung binh (B) o5 0.7 L1 15 32 24 51
Fa k% k% k% *ok * k%
Fs ns ok ns ns ns ns
Fasp ns o * ns ns ns
CV (%) 4,3 0 3,9 6,3 5,2 6,5

Ghi chii: Trong cimg mot cét, cdc s6 c6 chir cdi theo sau giong nhau thi khéc biét khéng c6 ¥ nghia thong ké qua phép
thir Duncan; **: khdc biét y nghia 1%, *: khdc biét y nghia 5%, ns: khdc bi¢t khong c6 y nghia. 86 liéu dwgc chuyén
sang log (x+3) trie6e khi phan tich thong ké.

m i E
E

Hinh 3. Chdi chudi hoa sen trén méi truwomg c6 nong do BA va NAA khac nhau ¢ 5 tuin sau khi ciy

Ghi chu: (4) BA 0 mg/L (doi chitng): (B) BA 1,0 mg/L; (C) BA 2,0 mg/L; (D) BA 3,0 mg/L; (E) BA 4,0 mg/L; (F) NAA
0,2 mg/L; (G) BA 1,0 mg/L+ NAA 0,2 mg/L; (H) BA 2,0 mg/L+ NAA 0,2 mg/L; (I) BA 3,0 mg/L + NAA 0,2 mg/L va (J)
BA 4,0 mg/L+ NAA 0,2 mg/L

Tuong tu véi chi tiéu chiéu cao gia ting, sb 14 dong nhiéu ngay ca trong cﬁ'ng mot nghi¢m thirc.
gia ting cham trong cdc tuan diu sau khi cay va bién bén tuan tha 5 SKC, s0 la gia tang cao nhat dugc
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ghi nhan & nong d6 BAO va 1 mg/L 1an lugc 12 6,4
va 6,2 14 khac biét théng ké & mirc 1% so véi cac
nong do BA con lai. S6 1a gia ting khéc biét khong
¥ nghia giita cac nong d6 NAA bd sung vao moi
truong va khong chiu anh hudng tuong tac gilra
nong do BA va NAA. Piéu nay c6 thé giai thich do
céc tudn dau sau khi cdy cay tap trung dinh dudng,
phan chia cho sy hinh thanh chdi méi va céc choi
nay c6 kich thudc nho nén sy gia ting s 1a va chiéu
cao khong dang ké, sau d6 cac chi méi bat dau sinh
trudong va co sy gia tang kich thudc.

3.3. Anh hwéng ciia ham lwong khoang da
lwong MS va nong d NAA dén sy tao ré
in vitro ciia chudi hoa sen

3.3.1. Tylétaoré

O tudn thit 2 SKC, ré bat dau xuét hién & tit ca
céc nghiém thirc va ty 16 tao ré ting dan dén tuan thi
6 SKC. O tuin thir 2 SKC, méi truong khong bd
sung NAA cho ty 1¢ chdi tao r& cao nhit 1a 41,65%
khac biét théng ké & muc y nghia 1% so v6i moi
truong c6 bd sung NAA 0,5 va 1 mg/L. Trong khi
do, ty 1¢ tao ré khong c6 su khac biét théng ké khi
cdy trén moi trudng c6 ham lugng khoang da luong
MS day du hay giam mot nira va ciing khong c6 anh
huéng twong tac gitta ham luong khoang va ndng do
NAA dén ty 16 tao ré trong giai doan nay.

Dén tuan tht 6 sau khi céy, ty 1é tao ré cao nhét
ghi nhén 13 89,59% & nong 4o NAA 1 mg/L va 0
mg/L khac biét thong ké & mirc y nghia 1% so véi
moi truong c6 bd sung NAA 1 mg/L. Ty 18 tao ré
khong c6 sy khac biét thong ké khi cdy trén moi
truong ¢6 ham luong khoang da lugng MS day du
hodc giam mot nura va ciing khong c6 anh hudng
tuong tac gitra ham lugng khoang va ndng do NAA
dén ty 16 tao ré. Ty 18 tao r& dao dong tir 70,85% trén
mdi truong giam 50% khoang da lugng MS + NAA
1 mg/L dén 100% trén mdi truong MS.

Nhu véy, khi ting ndng d6 NAA tir 0,5-1 mg/L
ty 18 tao ré c6 xu hudng giam. Két qua trong tw duge
ghi nhan boi Vu et al. (2023): ty 18 tao r& chubi hoa
sen dat cao nhit 12 86,67% & 45 ngay SKC trén moi
truong bo sung NAA 0,5 mg/L + BA 0,2 mg/L; khi
tang ndng do6 NAA, ty 1é tao ré ciing c6 xu hudng
giam. Két qua nghién ciru trén cdy chudi gia Nam
Mg¥ cho thiy chdi chubi van c6 kha ning hinh thanh
1& khi nudi ciy trén moéi truong khong b sung chét
diéu hoa sinh truong (Chéu, 2023). Theo Luong va
Tién (2002), ndng d6 khoang da va vi luong trong
giai doan tao 1é thuong duge giam mot nira (tiy loai)
do nhu cau dam ciia chdi trong giai doan nay khong
nhidu. Trong thi nghiém nay, ty 1& tao r& giita hai
cong thirc khoang khac biét khong dang ké.
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Bang 4. T¥ 18 tao ré (%) ciia chdi chudi hoa sen
trén moi truwong c6 ham lugng khoang
va nong d NAA Kkhac nhau sau 6 tuin
nudi ciy

As N Nong d¢ Ty 1€ tao ré (%)
M;llér(lgr)ng NAA 2 tudAn 4 tudn 6 tudn
(mg/L) (B) SKC SKC SKC
1 0,0 37,48 66,66 91,68
1 0,5 12,50 91,68 100,00
1 1,0 8,32 29,18 70,85
Ya 0,0 45,84 66,66 87,51
Ya 0,5 12,50 50,00 79,18
Va 1,0 4,16 12,50 70,85
Trung binh 1 20,83 43,05 79,18
(A) Va 19,43 62,50 87,51
Trung binh 0,0 41,66 66,66° 89,592
(B) 0,5 12,50° 70,83* 89,59°
1,0 6,24> 20,84° 70,85°
Fa ns * ns
FB kk kk *
Fass ns ns ns
CV (%) 69,7 39,7 14,9

Ghi chii: Céc 56 ¢6 chit cdi theo sau giong nhau thi khéc
biét khong co y nghia thong ké qua phép thir Duncan; *:
khac biét y nghia 5%, **: khdc biét y nghia 1%, ns: khac
biét khong co y nghia.

3.3.2. S6ré

Twong tu v6i ty 18 tao ré, s6 r& trén mdi trudng
¢6 bd sung NAA 0,5 mg/L dat cao nhét 1a 7,42 ré,
khéc biét thong ké & mirc 1% so v6i khong bd sung
NAA 14 4,98 ré va bo sung NAA 1 mg/L 1a 3,98 ré.
Khi giit nguyén khoang da luong MS, s ré hinh
thanh nhiéu hon va khac biét thong ké & murc y nghia
1% so v&i moi truong giam 50% khoang da lugng
MS véi sb & twong g 12 6,03 va 4,98 r&. S6 1& hinh
thanh chiu anh huong twong tac gitra ham lugng
khoang da luong MS va ndng d6 NAA sir dung,
trong d6 nghiém thirc MS + NAA 0,5 mg/L cho s6
ré cao nhit 12 9,04 r&, khac biét théng ké & mirc 1%
$0 v0i cac nghiém thire con lai. Nghiém thuc % da
lugng MS + NAA 1,0 mg/L chi dat 3,54 r&. Két qua
tuong tu dugc ghi nhan boi Vu et al. (2023) 1a tat ca
cac mdi trudng co bd sung NAA gitip ting s ré so
v6i khong bd sung NAA. S6 1& ghi nhan cao nhét
trén moi trudng bd sung NAA 0,5 mg/L+ BAP 0,2
mg/L 13 12,1 ré sau 45 ngay nudi cdy, khi nf)ng do
NAA tang 1-2 mg/L + BAP 0, 2 mg/L sé ré& hinh
thanh giam. Diéu nay ching to rang auxin c6 vai tro
quan trong trong su phat trién ctia ré, nhung viéc su
dung nong d6 qua cao cd thé dan den su mét can
bang sinh 1y, lam giam hiéu qua ra ré. Cac két qua
nghién ctru trén chudi Laba, chudi hoa sen ciing cho
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thdy ndng d6 NAA tir 0,2 dén 0,4 mg/L cho kha
nang tao ré cao (Tam va ctv., 2020; Vu et al., 2023).
Bén canh d6, chudi laba, chudi tiéu hé)ng va chudi
sap hinh thanh ré trén méi trudng khong co6 NAA
(Phuong va ctv., 2018; Tam va ctv., 2020; Trang &
Ngoc, 2021) tuy nhién, sb & it, & mong va khong
dong déu (Tam va ctv., 2020; Trang & Ngoc, 2021).
Ngoai ra, co thé thay rang moi trudng nudi cay voi
noéng do khoang chat day di nhu MS gitp ré phat
trién tot hon vé sb lwong va chiéu dai ré. Nhan dinh
tuong tu dugc ghi nhan trén chubi ngu dai hoang, )
& & moi trudng co6 ham lugng khoang cao (MS va
4MS) to khoe hon so v6i 1é ciy & mdi truong co
ham luong khoang thip (%MS) (Huong va
ctv., 2020).

Bang 5. SO ré ciia chdi chudi hoa sen tren moi
truong c6 ham lwgng khoang va nong do
NAA khéc nhau sau 6 tudn nudi cay

Ham lwgng Nong do NAA (mg/L)

khoang da A) bTIfl;l l(lﬁ)
lwong MS (B) 0,0 0,5 1,0
1 4,63  9.04* 442>  6,03°
12 533> 579°  3,54° 4,98°
Trung binh (A) 4,08° 742° 3,08
F (A) *%
F (B) *%
F (AxB) =
CV (%) 14,2

Ghi chit: Cdc 56 6 chiv cdi theo sau giong nhau thi khéc
biét khong co y nghia thong ké qua phép thir Duncan;
**: khac biét y nghia 1%.

3.3.3. Chiéu dai ré (cm)

Chiéu dai ré trén moi truong NAA 0 va 1 mg/L
lan luot 1a 3,73 va 3,59 cm biét thong ké & muc ¥
nghia 5% so v&i nong d6 NAA 1 mg/L Moi trudng
sir dung da luong MS day du cho r& dai hon moi
truong 50% khoang da lugng MS. Tuy nhién, khong
¢6 anh huong tuong tac gitta nong do NAA va ham
luong da lugng MS dén chiéu dai ré. Tuy nhién, két
qua nghién ciru cua Vu et al. (2023) trén chudi hoa
sen ciing cho thay chiéu dai ré trén moi trudng c6 bd
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sung NAA cao hon so véi moi trudng khong céd
NAA, khi ndng d6 NAA ting dén 2 mg/L thi chiéu
dai r& giam. O ndng d6 thich hop thi auxin kich thich
hinh thanh ré va gian dai té bao, tuy nhién khi sir
dung ndng d6 auxin cao, su hinh thanh r& va chiéu
dai ré s& bj te ché. Ngoai ra, ¢ thé do dac diém cua
chudi hoa sen ¢6 ham lugng auxin néi sinh cao nén
cho s6 1& va chiéu dai ré cao trén moi truong khong
c6 auxin.
Bang 6. Chiéu dai ré ciia chdi chudi hoa sen trén
moi trwong c6 ham lwong khoing va
n(:“)ng dd NAA khac nhau sau 6 tuin nudi

cay
Ham lwgng Nong dd NAA (mg/L) Trung
khoang da A) binh (B)
lweong MS (B) 0 0,5 1,0
1 386 443 1,68 3,33
12 3,62 2,75 1,45 2,60°
Trung binh (A) 3,73* 3,59° 1,56
F (A) *
F (B) ok
F (AxB) ns
CV (%) 22,7

Ghi chii: Céc s6 ¢6 chit cdi theo sau giong nhau thi khdc
biét khong co y nghia thong ké qua phép thir Duncan; *:
khac biét y nghia 5%, **: khac biét y nghia 1%, ns: khac
biét khong co y nghia.

3.3.4. Chiéu cao gia ting (cm)

Két qua trinh bay & Bang 7 cho thiy chiéu cao
chdi gia ting cham sau 2 tudn nudi cdy. Dén tuin
thir 4 va 6, SKC, chiéu cao chdi gia ting trén moi
truong khong bo sung NAA, 14 cao nhat lan luot 1a
2,24 va 4,35 cm. Khi nong d6 NAA tang, chiéu cao
chdi c6 xu hudng giam. Moi trudng bo sung NAA 1
mg/L, chiéu cao chi gia ting 1,51 cm sau 6 tuan.
Chiéu cao chdi gia ting trén méi truong dy du da
lugng MS 16n hon so véi chiéu cao gia ting trén moi
truong giam 50% khoang da lugng MS va khac biét
thong ké & mirc y nghia 5%. Tuy nhién, khong c6
anh hudng tuong tac gitta ham lugng da lugng MS
va nong do NAA dén chiéu cao chdi gia ting.
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Bang 7. Chiéu cao gia ting (cm) cia ch01 chum hoa sen trén méi truwomg c6 ham luwgng khoang va nong

d9 NAA khac nhau sau 6 tudn nudi cay

Ham lwgng khoing da Nong dd NAA (mg/L)

Chiéu cao gia ting (cm)

lwgng MS (B) (B) 2 tudn SKC 4 tuin SKC 6 tuin SKC
1 0,0 0,37 2,26 4,61
1 0,5 0,28 1,40 3,61
1 1,0 0,14 0,68 1,67
Vs 0,0 0,20 2,12 4,09
Vs 0,5 0,42 0,90 1,54
Vs 1,0 0,11 1,12 1,36
0,0 0,29 2,242 4,35
Trung binh (A) 0,5 0,35 1,15 2,58b
1,0 0,13 0,90, 1,51°
. 1 0,26 1,48 3,292
Trung binh (B) A 0,24 1,38 2,330
FA ns kk Kk
Fp ns ns *
Fa*s ns ns ns
CV (%) 6,18 4,04 9,69

Ghi chit: Cdc 56 ¢6 chit cdi theo sau giong nhau thi khéc biét khéng c6 y nghia thong ké qua phép thir Duncan; **: khdc

biét y nghia 1%;
thong ke.

A A

\

7

[ LR Iy

1

ns: khdc biét khéng cé ¥ nghia. S6 liéu dirge chuyén sang log (x+3) trée khi phdn tich

Hinh 3. Chéi chudi hoa sen tao ré trén médi trudong c6 ham hrong khoing MS va nong do NAA khac
nhau ¢ 6 tuan SKC

Ghi chii: (A) MS, (B) MS + NAA 0,5 mg/L, (C) MS + NAA 1,0 mg/L, (D) '4MS, (E) %4MS + NAA 0,5 mg/L va (F) MS

+ NAA 1,0 mg/L

3.4. Hiéu qua gia thé dén ty 1¢ song va kha
ning sinh truwéng cia chuoi hoa sen cay
md trong giai doan vuon wom

Trong tudn du thuin dudng, nhiét d0 dao dong
trong khoang 29,5- 32, 5°C va am do 85-95%. Ty 1¢
song cua cay chu01 hoa sen cdy mé khi thudn dudng
dat cao sau 3 tuin thuan dudng trén ca 3 loai gia thé
duoc st dung. Ty 1€ séng & tudn 1 va 2 dat 100% &
tat ca cac nghiém thirc gia thé, tuy nhién, dén tuan
thir 3 sau thudn dudng, ty 1¢ sbng dao dong tir 87,5%
& nghiém thirc mun dira: tro (1:1) &én 100% & mun
dira: tréu (1:1) va khac biét khong c6 ¥ nghia thong
ké giira 3 loai gia thé. O cac nghiém thirc, cac cay
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déu sinh truong tdt, gia ting vé chiéu cao, s 14 va
1& phat trién bao phii gi4 thé (Hinh 4). Dén tuan thir
3 sau thudn dudng, c6 thé quan st thiy ré phat trién
déu khip gia thé, cay con sinh truong tbt. Két qua
nghién ctru ciia Chéu (2023) trén cay chudi Nam My
chi ra sy phéi tron trdu hodc ca trau va mun dira ctng
v6i dat da cho ty 1é chudi chdi Nam My séng cao
hon so v&i chi sir dung dat. Khi két hop trau va dat
hay két hop triu v6i dat va muyn dira, ty 1¢ sdng lan
luot 1a 80% va 86,7%. Céc nghiém thirc co bd sung
thém triu hodc mun dira déu cho két qua chiéu cao
cdy va sb 14 cao hon so véi chi sit dung dit. Mun
dira va triu 1a loai gia thé tro, xOp tao do thong
thoang cho bo r& cdy trong phat trién (Chau, 2023).
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Hinh 4. Ciy chudi hoa sen sau 3 tuin thuin dudng

Bang 8. Ty 1¢ song (%) ciia ciy chudi hoa sen trén

cac gia thé khac nhau sau 3 tuin thuén

duéng
Ty 18 (%) song

Gia the 1tudn 2tuidn 3 tuidn
SKTD SKTD SKTD

Mun dura: tro (1:1) 100 100 87,50

Mun dura: tTréu (1:1) 100 100 100

Mun dura: tro: tru
(1:1:1) 100 100 93,75
F ns
CV (%) 17,2

Ghi chu: ns: khac biét khong co y nghia.

Ghi chi: (4) Mun dira: Tro (1:1), (B) Mun dira: Trcfu
(1:1), (C) Mun dua: Tro: Trau (1:1:1) va (D) mau sdc va
kich thuoc ld ¢ cac nghiém thirc

4. KET LUAN VA DE XUAT
4.1. Kétluan

Trong giai doan vo trung mau chdi chudi hoa

sen, ta c6 thé sir dung Ca(OCl), nong d6 15% trong
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15 phit, 13p lai 2 1an. Mdi truong MS két hop 100
ml/L nuéc dira, BA 1 mg/L va NAA 0,2 mg/L cho
s6 chdi gia ting cao nhét (2,1 chdi/mau). Mbi truong
MS két hop 100 ml/L nu6c dira va NAA 0,5 mg/L
1a t6i wu trong giai doan tao ré in vitro voi ty 1€ tao
18 100% va 9,04 r&/chdi sau 6 tudn. Gia thé mun dura:
tro (1:1), mun dura: trdu (1:1), mun dira: tro: trdu
(1:1:1) déu thich hop dé thuan dudng cay chubi hoa
sen.
4.2. Dé xuit

Tiep tuc nghién ctru nong do va chat di€u hoa
sinh trudng khac dé tang hé sO nhan choi chuoi
hoa sen.

Str dung cong thirc khir tring, thanh phan méi
trueong tao ré va gia thé tur két qua trén trong nhan
giong chuoi hoa sen in vitro.
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