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TOM TAT

Nghién ciru dwoc thire hién nham xdc dinh méi truong nhin giong
in vitro cdy bim bip phuc vu bdo ton va phdt trién nguon duoc liéu
c6 gid tri. Nghién ciru gom ba ndi dung chinh: khdo st anh hwéng
ciia Benzyl adenine (BA) dén sw phdt sinh choi, danh gid tic dong
ciia o-Naphthalene acetic acid (NAA) két hop than hoat tinh dén kha
nang hinh thanh ré va xdac dinh gid thé thich hop cho cdy con ex
vitro. Két qua cho thdy méi triong MS bé sung BA ¢ nong dé 0,5 -
0,75 mg/L két hop NAA 0,05 mg/L cho hiéu qua nhdn choi cao, dat
3,78 - 4,00 choi/méu sau 8 tuan nudi cdy. Trong giai doan tao e,
méi trieong MS b6 sung NAA 0,5 mg/L két hop than hoat tinh 2 g/L
cho 1y 1é ra ré dat 100% sau 4 tuan. Cdy con sau thuan dwdng trong
nha heéi dat 1y 1¢ song 93,33%, sinh truong tot va thich nghi tét véi
trong diéu kién ddt + tro trau (1:1). Vé mat Iy thuyét, mét choi in
vitro ban dau sau mét nam dwoc nhan giong bang ky thudt nuéi cdy
mé ¢ thé tao ra trung binh tir 5.200 dén 7.600 cdy con.

Tir khoa: BA, cdy bim bip, Clinacanthus nutans, ex vitro, NAA
ABSTRACT

The study was conducted to develop an efficient propagation
protocol for the conservation and development of this valuable
medicinal plant. The study consisted of three main objectives:
evaluating the effect of Benzyl adenine BA on shoot induction,
assessing the influence of a-Naphthalene acetic acid (NAA)
combined with activated charcoal on root formation, and
determining suitable substrates for ex vitro plantlets. Results
indicated that MS medium supplemented with 0.5 - 0.75 mg/L BA
combined with 0.05 mg/L NAA produced the highest shoot
multiplication rate, with 3.78 - 4.00 shoots per explant after 8
weeks of culture. For rooting, MS medium supplemented with 0.5
mg/L NAA and 0 - 2 g/L activated charcoal achieved 100% rooting
after 4 weeks. Acclimatized plantlets grown under greenhouse
conditions exhibited a 93.33% survival rate, vigorous growth, and
good adaptation. Hypothetically, one original explant can produce
5.200 - 7.600 plantlets within one year.

Keywords: Acclimatization, BA, Clinacanthus nutans, ex vitro
plantlets, NAA
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1. GIOI THIEU

Trong nhimg nim gan ddy, nhu cau st dung
duoc liéu co ngudn gde thuc vat ngay cang gia ting
do xu hudng wu tién cac san phdm ty nhién, an toan
va ¢6 gi tri sinh hoc cao. Nhiéu loai cay duoc liéu
da va dang dugc nghién ctru nham khai thac cac hop
chat c6 hoat tinh sinh hoc phuc vu cho y hoc va cong
nghiép duoc pham. Pic biét, khu vye nhiét doi la
ngudn tai nguyén phong phu vé cac loai thuc vat co
gia tri dugc liéu nho diéu kién sinh thai thun lgi cho
sinh truong va tich liy cac hop chét thir cip. Bim
bip (Clinacanthus nutans (Burm.f.) Lindau), thudc
ho O 16 (Acanthaceae), 13 loai cay dugc ligu dugc
sir dung phd bién & nhiu qudc gia Pong Nam A
(Zulkipli et al., 2017). Céac nghién ctru da ghi nhan
su hién dién cua nhiéu hop chét sinh hoc quan trong
nhu flavonoid, phenolic, triterpen va cac glucoside
chura sulfur, gop phan tao nén cac hoat tinh chéng
viém, khang khuan, khéng virus va chéng oxy hoa
(Arullappan et al., 2014; Alam et al., 2016; Linh va
ctv., 2019). Ngoai ra, dich dugc chiét tir cay bim bip
con duge bao céo ¢ tiém ning hd tro diéu tri bénh
ngoai da, dai thio duong, nhiém virus herpes va mot
s0 bénh ung thu. Do d6, nhu cau sur dung va phat
trién ngudn nguyén liéu cdy bim bip ngay cang ting.

Hién nay, cdy bim bip chii yéu duoc nhan gidéng
bang gidm canh hoic gieo hat (Chen et al., 2015).
Tuy nhién, cac phuong phap nay thuong co hé so
nhén thap, chét luong cay giong khong ddng déu va
tiém 4n nguy co lay truyén mam bénh tur cdy me.
Bén canh d6, viéc khai thac nguon cay tir tu nhién
trong thoi gian dai c6 thé lam suy giam ngudn gen
va anh huong dén kha ning phat trién bén ving cua
loai (Debergh & Zimmerman, 1991). Trong bbi
canh d6, ky thuat nuoi céy mo thyce vat duge xem la
giai phap hiéu qua nhim tao ngudn cay giéng sach
bénh, dong nhat va ¢ kha ning nhan nhanh véi s6
lugng 16n. Vi véy, viéc xdy dung quy trinh nhan
giong in vitro cay bim bip 1a can thlet g6p phan bao
ton nguon gen va cung cap nguon vat ligu phuc vu
san xuat dugc liéu theo hudng bén viing.

2. VAT LJEU YA PHUONG PHAP
NGHIEN CUU

2.1. Phuong tién

2.1.1. Dia diém va thoi gian thi nghiém

Céc thi nghiém duogc tl}uc hién tai Phong thi
nghiém Céngwnghé mo va te€ bao thyc vat (nhiét o
25 £2°C, d6 am 68 - 72%, cuong d6 sang 1.500 -
2.000 lux, thoi gian chiéu sang 1a 16 gio/ngay) thude
Khoa Sinh ly - Sinh héa, Truong Nong nghiép, Pai
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hoc Can Tho. Nghién c@ duoc thuc hién trong thoi
gian tir thang 01/2024 dén thang 06/2025.

2.1.2. Vat liéu thi nghiém

Mau thi nghiém la cac doan than mang mam ngu
cta cdy bim bip duoc trong tai nha lu6i Khoa Sinh
Iy — Sinh héa, Truong Nong nghié¢p, Pai hoc Can
Tho.

2.1.3. Héa cht

Khoang da lugng va vi lugng (Murashige &
Skoog, 1962).

Chat diéu hoa sinh truong thuc vat: Benzyl
adenine (BA), a-Naphthalene acetic acid (NAA).

Céc vitamin: Bl (Thiamine), B3 (Nicotinic
acid), B6 (Pyridoxine) (Merck).

Hoé chat khir trung: nudc ria chén, con 7Q°,
Javel, HgCl> 1%o. Ngoai ra con c6 cac thanh phan
quan trong khac: sucrose, agar, Fe-EDTA, nudc
cat,...

2.2. Phwong phap thi nghiém

2.2.1. Chudn bi méi truong va mau thi nghiém

Moi truong nudi cdy 1a moi truong co ban gom:
khoang da luong va vi lugng duogc chuin bi theo
cong thirc cia Murashige and Skoog (1962) (MS) va
b sung thém: 30 g/L sucrose, 8,0 g/L agar, thiamin
1 mg/L, nicotinic acid 1 mg/L, pyridoxin 1 mg/L.
Ty theo thi nghiém, viéc bd sung vao chit diéu hoa
sinh truong thyc vat dugce thyc hién khac nhau. Moi
truong dwoc didu chinh pH trong khoang 5,7 — 5.8.
M&i keo chira 40 mL méi truong, sau d6 dugce hip
khtr trung nhiét uét (nhiét d6 121°C, ap sudt 1 atm
trong 20 phut).

Tur cay me, viéc cit thanh doan 2 cm mang mam
ngu di duoc tién hanh va rira lai bang nudc may.
Sau d6, mau dugc ngam trong dung dich xa phong
10% trong 15 phut. Tiép theo, mau dugc rira lai dudi
voi nude may. Mau dugc ngém vai con 70° trong 45
— 60 gidy, trang lai véi nu6e cat thanh tring 2 lan.
Mau tiép tuc duoc lic nhe trong dung dich Javel
30%, thoi gian 12 phit va trang lai véi nudc cat vo
trang 3 lan. Mau dugc ngam trong dung dich HgCl,
1%o trong 10 phut rdi rira lai v6i nude cit vo trung
4 lan. Sau khi khtr tring, miu dugc cdy vao moi
truong MS + BA 0,25 mg/L dé tao du sé lugng mau
ciy cho céc thi nghiém.
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2.2.2. Thinghiém 1: Anh huong ciia nong do BA
lén sy tai sinh choi in vitro Bim bip in
Vitro

Thi nghiém dugc b tri hoan toan ngau nhién 1
nhan t6 gdm 7 nghiém thirc. Mi nghiém thirc ¢6 7
lan lap lai, m&i lan 1ap lai 1a mot keo chira 3 mau.
Mau cdy 1a nhirng chdi in vitro c6 chidu cao 1,5 - 2,0
cm.

‘Nghiém thic 1: D6i chimg (MS, khong bo sung
chat dieu hoa sinh trudéng).

Nghiém thuc 2: BA 0,25 mg/L + NAA 0,05
mg/L.

Nghiém thure 3: BA 0,5 mg/L + NAA 0,05 mg/L.

Nghiém thirc 4: BA 0,75 mg/L + NAA 0,05
mg/L.

Nghiém thirc 5: BA 1 mg/L + NAA 0,05 mg/L.

Nghiém thirc 6: BA 1,25 mg/L + NAA 0,05
mg/L.

Nghiém thirc 7: BA 1,5 mg/L + NAA 0,05 mg/L.

Cic chi tiéu theo ddi: S6 choi hinh thanh (chdi),
chiéu cao chdi (cm), s6 1a méi (14) dwoc ghi nhan
theo thoi gian nuéi cay.

2.2.3. Thi nghiém 2: Anh huéng ciia nong do

NAA va than hoat tinh lén su tao ré tir
chéi cdy bim bip in vitro.

Mau thi nghiém 1a cac chdi in vitro phét trién t6t
duogc cho tir nghiém thtc t6t nhat cua thi nghiém 1
(Bang 1). Thi nghiém dwogc bd tri hoan toan ngau
nhién 2 nhan té gdm 6 nghiém thirc (ndng d6 NAA
va than hoat tinh). Mdi nghiém thirc c6 7 lan lap lai,
mdi lan lap lai 1a mét keo chura 3 choi.

Bang 1. Cac nghi¢m thirc ciia thi nghiém tao ré
cua ciy bim bip

Than hoat Nong do NAA (mg/L)
tinh (g/L) 0 0,25 0,5
0 NTLDOI gy NT3
chung)
2 NT4 NT5 NT6

Ghi chu: NT la nghiém thirc.
Cac chi tiéu theo doi:

Ty 16 tao 1& (%), s6 ré va chiéu dai r&, s6 14 ca
choi theo thoi gian (tudn) sau khi cay.
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2.2.4. Thi nghiém 3: Khdo sat anh hwong cua
logi gid thé 1én sw sinh truong va phat
trién cia cdy bim bip in vitro trong giai
doan thuan dwéng

Thi nghiém gdém 3 nghiém thirc dugc b tri hoan
toan ngau nhién 1 nhan to, moi nghiém thirc co 15
lan 1dp, moi lan 13p lai la 5 cay.

Nghiém thire 1: dit (d6i chimg).
Nghiém thirc 2: dat + vo tréu (1:1).
Nghiém thire 3: dat + xo dira (1:1).

CAch tién hanh: Cay bim bip dugc chon tir thi
nghiém tao ré dugc rira sach agar. Sau do, cay dugc
trong vao 16 ciia khay gieo gidng c6 chuan bj sin gia
thé ctia cac nghiém thirc. Trude khi trdng, gia thé xo
dira dugc ngam vai 5% voi trong 48 gio va xa lai
voi nude sach. Dét 1a loai dét thit duge xir Iy vai
thudc Ridomil phong trir nAm bénh. Sau khi trong,
cdy duoc phu nylon trong tudn dau thudn dudng va
phun swong 2 - 3 1an/ngay cho bé mit gia thé ludn &
trang thai am. Thoi gian thuan dudng nhiét d6 dao
dong tir 29 dén 33°C, cuong do sang 5.000 lux va
am do6 70 - 80%.

Chi tiéu theo ddi: chiéu cao cay, s0 14, ty 16 séng
(%) duogc theo doi va ghi nhan két qua sau 10, 20 va
30 ngay sau khi thuan dudng.

2.3. Phwong phap phan tich 56 liéu

_Céc s6 liu thu thap dugc phén tich bang phan
mém Microsoft Excel va SPSS 20.0. Viéc phan tich
phuong sai (ANOYA), gia tri trung binh duoc thuc
hién bang phép ki€ém dinh DUNCAN ¢ mirc y nghia
5% hay 1% dé so sanh sy khac biét gilta cac
nghiém thuec.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cha néng do BA Ién su tai
sinh chéi bim bip in vitro

3.1.1. S6 chéi

Trong nudi cdy mo thyuc vat, cytokinin 1a nhom
chat diéu hoa sinh truong dong vai trd quan trong
trong cam Ung tao chdi va phat sinh hinh thai. Hiéu
qua ciia cytokinin phu thudc vao loai chat, nong do
sir dung va dic tinh ctia mau cdy. Sy phdi hop giita
cytokinin va auxin & ty 1¢ thich hop, dac biét 1a
cytokinin cao két hop auxin thép, co kha nang kich
thich phan chia té bao tai mod phan sinh, tir d6 thic
day hinh thanh va nhan nhanh chdi. Déi v6i chdi
bim bip in vitro, tir 1 d&én 4 tuan sau khi ciy (TSKC),
mau cdy chwa xuét hién chdi méi, cho thdy phan timg
cam ung vai chat diéu hoa sinh truong dién ra tuong



Tap chi Khoa hoc Dai hoc Can Tho

d6i cham. Dén tuan thir 5, cac nghiém thic MS +
BA 0,5 mg/L + NAA 0,05 mg/L va MS + BA 0,75
mg/L + NAA 0,05 mg/L cho s6 chdi cao nhit, lan
lugt dat 2,17 va 1,95 chdi/mau, cao hon ¢o y nghia
thdng ké (P < 0,01) so v6i cac nghiém thic con lai.
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Trong khi d6, cac nghiém thirc dbi chimg va cac
mirc BA tir 0,25 dén 1,5 mg/L chi dat tir 1,00 dén
1,29 chdi/miu va khong khac biét théng ké
(Bang 2).

Biang 2. Khi niing tao chdi theo thoi gian ciia bim bip in vitro khi sir dung ndng dd BA két hop NAA

(tuén sau ciy)

S6 chdi méi hinh thanh (chdi) theo thoi gian (tuin)

Nghiém thirc (mg/L) 5 6 7 3

MS (dbi chimg) 1,00° 1,00¢ 1,00¢ 1,00¢
BA 0,25 + NAA 0,05 1,00° 1,00¢ 1,00¢ 1,00¢
BA 0,5 + NAA 0,05 2,17* 2,932 3,95° 4,00
BA 0,75 + NAA 0,05 1,95% 2,71% 3,78* 3,78*
BA 1 +NAA 0,05 1,29 1,83 2,12° 2,120
BA 1,25+ NAA 0,05 1,21° 1,36 1,38¢ 1,38¢
BA 1,5+ NAA 0,05 1,12° 1,14¢ 1,144 1,14%

F *% *% *% k%

CV (%) 24,9 19,9 10,09 9,7

Ghi chii: Nhitng $6 trong ciing 1 cét c6 chit theo sau giong nhau thi khéc biét khéng cé y nghia théng ké qua phép thir

Duncan, (**): khac biét co y nghia 1%.

Hinh 1. Sy sinh trudmg ciia chdi bim bip in vitro sau 8 tudn nudi cay

Ghi chii: (A): déi chimg, (B): MS + BA 0,25 mg/L + NAA 0,05 mg/L, (C): MS + BA 0,5 mg/L + NAA 0,05 mg/L, (D):
MS + BA 0,75 mg/L + NAA 0,05 mg/L, (E): MS + BA 1 mg/L + NAA 0,05 mg/L, (F): MS + BA 1,25 mg/L + NAA 0,05

mg/L va (G): MS + BA 1,5 mg/L + NAA 0,05 mg/L.

Dén tudn thir 6, s6 chdi & cac nghiém thirc ting
1 rét khi mau cdy da thich nghi voi méi trudng nuéi
cdy. Hai nghiém thic BA 0,5 mg/L va BA 0,75
mg/L tiép tuc cho s6 chdi cao nhét, 1an luot dat 2,93
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va 2,71 chdi/mau, khac biét c6 y nghia thong ké &
muc 1% so v6i cac nghiém thuc khac. Cac nghiém
thirc BA 1,0 mg/L va BA 1,25 mg/L ciing cho sb
chdi cao hon déi chimg nhung thap hon dang ké so
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v6i hai nghiém thire t6i wu. S6 chdi tiép tuc ting tir
tudn 5 dén tuan 8, trong d6 toc d¢ ting manh nhat
ghi nhan tir tudn 5 dén tudn 7. Dén tudn thi 8,
nghiém thire MS + BA 0,5 mg/L + NAA 0,05 mg/L
va MS + BA 0,75 mg/L + NAA 0,05 mg/L van duy
tri s6 chdi cao nhat, dat lan luot 4,00 va 3,78
chdi/mau. Két qua nay cho thdy BA & mirc 0,5 —
0,75 mg/L két hop voi NAA 0,05 mg/L 1a thich hop
cho qua trinh nhan nhanh chdi cdy bim bip trong
diéu kién thi nghiém (Hinh 1). Mic du sb chdi giira
hai nghiém thtrc twong duong nhau, chdi & nghiém
thitc BA 0,5 mg/L c6 hinh thai map va xanh hon,
cho thay chat luong chdi tot hon. Két qua nghién
ctru phu hop véi bdo cao ciia Hong va ctv. (2019) vé
hiéu qua cua BAP két hop NAA trong nhén giong in
vitro ciy bim bip tir d6t than.

Két qua thi nghiém khéng dinh vai trd ctia sy can
bang giita cytokinin va auxin trong diéu khién phat
sinh chdi in vitro. BA kich thich phén chia té bao va
hinh thanh chdi, trong khi NAA hd trg diéu hoa sinh
truong khi duoc bo sung & ndng do thich hop. Viéc
tang BA tir 1,0 dén 1,5 mg/L lam giam s6 choi, cho
thdy nong do cytokinin qué cao cé thé gdy mat can
bang hormone, tc ché sinh truong chdi hodc lam
giam chit lugng chdi. Ngoai ra, thoi gian nudi cy 7
- 8 tudn dugc xem 1a phu hop dé dat hé sb nhan chdi
cao nhét.

3.1.2. Chiéu cao chéi

Chiéu cao chdi 12 chi tiéu phan anh kha nang sinh
truong va chat luong chdi in vitro, ddng thdi danh
gia muc do dap mg cia miu cdy ddi vai chat didu
hoa sinh truong. Sy gia tang chiéu cao chdi cho thay

Biang 3. Chiéu cao chdi (cm) theo thoi gian nudi ciy
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qué trinh phan chia, kéo dai té bao va tich liiy sinh
khéi dién ra thuan lgi, gop phan tao tién d& cho su
phat trién thanh cdy hoan chinh (Ay va ctv., 2019).
Két qua thi nghiém dugc ghi nhan ¢ Bang 3 cho
thdy, chiéu cao chdi ting dan theo thoi gian nudi ciy
& tat ca cac nghiém thirc. Tuy nhién, toc d¢ ting
truong c6 xu hudng giam khi nong d6 BA ting, dic
biét tir tuan thtr 4 - 5 trd di. Trong nudi cdy in vitro,
mau cdy thuong chira ham luong chat diéu hoa sinh
truong ndi sinh du dé duy tri qua trinh phan chia va
kéo dai té bao. Do do, trong mdi truong khong bd
sung chét diéu hoa sinh truong thuc vat, su can bang
gitta cac hormone ndi sinh dugc duy tri, tao diéu
kién thuan loi cho sy sinh truong va kéo dai choi.
Nguoc lai, viée bd sung chéit diéu hoa sinh trudng
vao moi truong nudi cdy co thé 1am thay doi trang
thai can bé’mg hormone ndi sinh — ngoai sinh, tir d6
anh huéng dén qua trinh sinh trudong cua chdi
(George et al., 2008; Taiz et al., 2018). Mdi trudng
dbi ching (MS khong bo sung chat diéu hoa sinh
truong) cho chiéu cao chdi cao nhat trong sudt thoi
gian theo doi va dat 5,94 cm & tuan thir 8, khac biét
¢6 ¥ nghia thng ké & mirc 1% so v&i cac nghiém
thirc con lai (Bang 3). Két qua nay cho thay cdy bim
bip c6 kha nang vuon dai than tbt trong diéu kién
khong bd sung cytokinin. Viéc bd sung BA lam
giam chiéu cao ch01 s0 v6i dbi chimg, va murc do e
ché tang theo nong do BA. Nghiém thic BA 1,5
mg/L + NAA 0,05 mg/L cho chiéu cao choi thép
nhét (1,65 cm & tuan thir 8). Diéu nay cho thdy BA
& ndng do cao két hop voi NAA ndng do thap da lam
han ché su kéo dai 1ong, tao cac chdi ngin va thép,
dac trung cho tac ddng cua cytokinin trong nudi
chy mo.

Nghiém thire (MS bd

Chiéu cao chdi (cm) theo thoi gian (tuin)

sung BA, mg/L) 1 2 3 4 5 6 7 8
MS (dbi chimg) 0,00¢ 1,04¢d 1,742 2,422 3,55 4,74 5,602 5,942
BA 0,25+NAA 0,05 0,68° 1,328 1,888 2,13 3]11° 4,02° 5,17° 5,53°
BA 0,5+NAA 0,05 1,00* 1,522 1,64 1,92° 2,61¢  3,77° 4,26¢ 4,27¢
BA 0,75+NAA 0,05 0,30° 1,22 1,35% 1,384 1,834 2,33¢ 2,754 3,044
BA 1 +NAA 0,05 0,44°  0,88% 1,104  1,40¢ 1,519 1,88« 214¢° 2,33¢
BA 1,25+NAA 0,05 0,29 0,76°"  0,94¢ 1,164 1,370 1,44% 1,71f 1,73f
BA 1,5+NAA 0,05 0,004 0,62f 0,99¢ 1,144 1,19F  1,22¢ 1,48f 1,65f

F sk sk sk sk sk ksk sk sksk

CV (%) 29,3 16,5 14,9 14,4 10,9 12,6 7,1 6,4

Ghi chii: Nhitng s6 trong ciing 1 ¢t c6 chit theo sau giong nhau thi khéc biét khéng c6 y nghia thong ké qua phép thie

Duncan, (**): khac biét co y nghia 1%.
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Nghi¢m thuc BA 0,25 mg/L + NAA 0,05 mg/L
cho chiéu cao chdi dat 5,53 cm & tuan thu 8, tuong
duong dbi chiig, cho thiy nong do BA thap it anh
hudng dén kha nang vuon dai cia chdi. Ngugc lai,
hai nghiém thirc BA 0,5 mg/L + NAA 0,05 mg/L va
BA 0,75 mg/L + NAA 0,05 mg/L mic du cho hé sb
nhan chdi cao nhét nhung chiéu cao chdi chi dat 4,27
cm va 3,04 cm. Két qua nay cho thdy moi truong
thich hop cho nhan nhanh chdi chua han 1a moi
truong t6i uu cho sinh truong chiéu cao. Nhin
chung, BA két hop NAA anh huong rd rét dén su
sinh truong cta chdi bim bip in vitro. Nong d6 BA
tir 0,5 dén 0,75 mg/L thiic day hinh thanh nhiéu choi
nhung ddng thoi lam giam chiéu cao chdi do wu tién
quéa trinh phan hoéa chdi bén hon 13 kéo dai than.
Nguoc lai, méi trudng khong bd sung chat diéu hoa
sinh truéng giup choi phat trién chiéu cao tot hon
nhung kha ndng nhén chdi thap Do d6, dé dat hiéu
qua nhén giong cao va tao chdi c¢6 chat luong tbt,
céc giai doan nudi cdy riéng biét vdi ché do diéu hoa
sinh trudng phu hop cho tirng muc tiéu sinh trudng
can dugc ap dung.

3.1.3. Sola

Su két hop gitra BA va NAA c6 vai trdo quan

trong trong qua trinh hinh thanh va phat trién 1a cta
cay bim bip in vitro. Hi€u qua tao 1a phu thudc vao

Tdp 62, S6 CP: Khoa hoc ty nhién Dong bang séng Ciru Long (2026): 314-325

su can bang ndng do giira cytokinin V4 auxin, trong
d6 ndng do thich hop gitp gia tang s6 14, con nong
d6 qué cao co thé lam giam sinh truong va chét
lwong cdy con (George et al., 2008). Két qua cho
thdy viéc bd sung BA két hop v6i NAA 0,05 mg/L
da thic ddy sy hinh thanh 14 16 rét so véi ddi chimg.
Trong sudt thoi gian nudi cdy, cac nghiém thirc BA
0,5 mg/L va BA 0,75 mg/L luén duy tri s6 14 cao
hon ddi chung, phu hop véi vai trd cua cytokinin
trong viéc kich thich phan chia té bao va phat trién
sO lugng chdi, tir d6 1am tang s6 luong 14 (Bang 4).
Sy hinh thanh chdi va la L trong nu6i cdy mo thyc vat
dugc diéu hoa chii yéu boi sy twong tac giita
cytokinin va auxin. Cytokinin (dac biét la BA) kich
thich phén chia té bao, cam tmg hinh thanh mé phan
sinh chdi théng qua hoat hoa cac gen nhu
WUSCHEL (WUS) va SHOOT MERISTEMLESS
(STM), tir 6 thuc day tai sinh chdi. Sau khi choi
duoc hinh thanh, auxin phan bd theo co ché van
chuyén phén cuc, tao cac vung tich lity cuc bd dé
cam tmg su hinh thanh mam 14 va biét hoa mé 14. Vi
vdy, ty 1¢ can béng gitra cytokinin va auxin déng vai
tro quyét dinh trong qua trinh tai sinh chdi va phat
trién 14 trong nudi cay mo thyc vat (Skoog & Miller,
1957; George et al., 2008; Hwang et al., 2012; Taiz
etal., 2018).

Bang 4. S6 14 trén chdi bim bip in vitro theo thoi gian nuoi cAy

S6 14 trén chdi (13) theo thoi gian (tuin)

Nghiém thirc (mg/L)

1 2 3 4 5 6 7 8
MS (déi chimg) 2,000  381° 5.14° 5904 7,000 757° 9,000 9,57
BA 025+NAA 0,05  2,00° 4,000 495 5620 648 805 848  9,52¢
BA05+NAA 005  3,71° 4,000 529% 857°  957% 11,67° 12,48  1533¢
BA 0,75+ NAA 0,05 2,000 343"  610° 724®  871* 10,57° 12,38 13,00
BA 1 + NAA 0,05 2,000 371® 6,000 657 6950 986> 12,10 13,00
BA 125+ NAA 0,05  2,00° 4,000 590% 6,104 648  800°  9,52°  9,62¢
BA 15+ NAA 005  2,00° 4,00° 581 6,004 624"  7.14° 848 938

F k3K sksk k3K k3K k3K sksk sksk sksk

CV (%) 6,0 6,5 7,5 7,5 8,6 7.4 5,9 7,1

Ghi chii: Nhitng s6 trong ciing 1 ¢t c6 chit theo sau giong nhau thi khéc biét khéng c6 y nghia thong ké qua phép thie

Duncan, (**): khac biét co y nghia 1%.

Sau 8 tudn nudi cdy, nghiém thirc BA 0,5 mg/L
+NAA 0,05 mg/L cho s6 14 cao nhat (15,33 14/chdi),
tiép theo 1a BA 0,75 mg/L va BA 1,0 mg/L (13
14/chdi), cao hon c6 ¥ nghia thong ké so voi dbi
chung. Trong khi do, cac nghiém thuc BA 0,25
mg/L, BA 1,25 mg/L va BA 1,5 mg/L cho sé l4
tuong dwong dbi chimg, cho thiy hiéu qua kich thich
giam khi nong do BA thép hodc vuot qua ngudng
t6i wu. Mic du cac nghiém thirc BA 0,5 — 1,0 mg/L
tao dugc nhiéu 14 hon nhung viéc quan sat hinh thai
cho thay 1a c6 kich thudc nho hon va khoang cach
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giita cac dot ngin hon so véi d6i chimg. Nguoc lai,
nghiém thirc d6i ching va BA 0,25 mg/L + NAA
0,05 mg/L cho 14 16n, xanh va phat trién can déi hon.
Diéu nay cho thiy nong d6 BA cao c6 xu hudng thic
déy sy gia tang s6 luong 14 nhung han ché sy phat
trién kich thude 14 (Skoog & Miller, 1957). Két qua
khéng dinh réng viée st dung BA can dugc t6i wu
ve nong do dé dat dwoc su can bing gilta s6 luong
va chét lugng 14 trong qué trinh nhén gidng in vitro
cay bim bip.
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3.2. Anh hwéng cia nﬁng~d@ NAA va than
hoat tinh lén su tao re tir choi ciy bim
bip in vitro

3.2.1. Ty lé tao ré

Giai doan tao ré 1a budc quan trong trong quy
trinh nhan gidng in vitro, quyét dinh kha ning sinh
truong va ty 1€ song cua cdy con trong giai doan
thuan dudng. Doi v6i cdy bim bip, thi nghiém duoc
thuc hién trong 4 tuAn nham danh gia anh huong cia
NAA két hop véi than hoat tinh dén kha ning ra ré
ctia chdi in vitro. R& dau tién xuat hién sau 7 ngay
nudi cdy, cho thay chdi c6 kha ning dap ing nhanh
v6i moi trudng tao ré. Két qua cho thdy dén 2 tudn
sau khi cdy, tat ca cac nghiém thirc déu dat ty 1¢ ra
1& 100%, véi chiéu dai r& 16n hon hodc bang 0,5 cm.
Két qua nay tuong dong véi nghién ctru cua Hong
va ctv. (2019), trong d6 méi truong bo sung NAA (0
— 0,5 mg/L) ciing cho ty 1¢ ra ré dat 100%.

Hiéu qua tao ré cao co thé duoc giai thich béi tac
dong két hop cia NAA va than hoat tinh. NAA 1a
auxin c6 kha ning kich thich hinh thanh ré bét dinh,
thiic ddy phan chia va kéo dai té bao tai ving khoi
phat ré. Trong khi d6, than hoat tinh c6 kha niang hap
phu cac hop chit phenolic va chét e ché sinh
truong, gop phan cai thién dleu kién moi truong nudi
cdy. Ngoai ra, dic tinh lam t&i mdi trudng cua than
hoat tinh cling dugc ghi nhan 1a yeu t6 thuén loi cho
qué trinh cam tmg va phat trién ré ¢ nhiéu loai thuc
vat (George et al., 2008; De Klerk et al., 1999).

St hinh thanh b ré hoan chinh gitip cay bim bip
tang kha nang hap thy nu6e va dinh dudng, tao didu
kién cho sinh truéng 6n dinh truée khi chuyén sang
giai doan thuan dudng. Do do6, giai doan tao ré
khong chi hoan thién ciu truc cdy con ma con déng
vai tro quyét dinh dén kha ning thich nghi va ty 1¢
sdng cua cy sau khi chuyén ra diéu kién nha ludi.

3.2.2. S6ré

Két qua ¢ Bang 5 cho thiy nong d0 NAA va than
hoat tinh c6 anh huong déng ké dén kha nang tao ré
ctia chdi bim bip in vitro tai thoi diém 4 tuan sau khi
céy. Khi than hoat tinh dugc bo sung tir 0 1én 2 g/L,
sO ré trung binh tang tir 3,86 1én 5,29 r&/chdi, khac
biét c6 ¥ nghia thong ké & mirc 1%. Tuong tu, khi
ndng d6 NAA dugc tang tir 0 1én 0,5 mg/L, s6 ré
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trung binh ting tir 4,21 1én 5,13 r&/chdi. Nghiém
thirc MS + NAA 0,5 mg/L + than hoat tinh 2 g/L cho
s6 18 cao nhit (6,26 r&/chdi), trong khi nghiém thirc
dbi chig thap nhét (3,52 r&/chdi). Su gia tang sb ré
khi bd sung than hoat tinh ¢ thé lién quan dén kha
nang hip phu cac hop chit phenolic va cac chét trc
ché sinh truéng dugc giai phong trong qua trinh nubi
céy, tur d6 tao moi truong thuan lgi cho sy hinh thanh
va phat trién ré. Ngoai ra, than hoat tinh con lam
giam cuong d anh sang trong moi truong, tao diéu
kién tuong tw moi truong dat, gop phan thiic ddy qua
trinh phat sinh r&.NAA 14 auxin tong hop ¢6 vai tro
quan trong trong cam Ung va phat trién ré bat dinh
(Debergh & Zimmerman, 1991). Két qua cho thay
nong d6 0,5 mg/L thich hgp hon so vdi 0 va 0,25
mg/L trong viéc kich thich tao ré, thé hién qua s6 ré
hinh thanh cao hon. Diéu nay cho thdy NAA ¢ nong
d6 thich hop da thuc ddy qua trinh phan chia va biét
hoa té bao tai ving khoi phat r&. NAA 1a mot auxin
tong hop dugc sir dung pho bién trong nudi cdy mo
do c6 kha nang cam tng manh sy hinh thanh ré bét
dinh. Dudi tac dong cua NAA, cac té bao nhu mo co
kha nang phat sinh 1é, chii yéu nam gan hé mach ¢
gbc chdi hodc md than, trai qua qué trinh khir biét
héa, tai phan chia va hinh thanh mo phan sinh ré
moi, sau d6 phat trién thanh ré hoan chinh (De Klerk
et al., 1999; Bellini et al., 2014). Auxin ciing kich
thich biéu hién cta nhiéu gen lién quan dén sy khoi
phat r& va thiic diy qua trinh phén chia, kéo dai té
bao trong giai doan phat trién r& (Taiz et al., 2018).
Vi véy, viéc bd sung NAA & nong do thich hop
thudng lam tang ty 16 ra r&, s6 lwong ré va chat luong
hé ré trong nudi cdy in vitro (George et al., 2008).
Su két hop gitra NAA va than hoat tinh cho hiéu qua
tao ré cao hon khi sir dung riéng 1¢ timg yéu t6. Than
hoat tinh c6 thé gop phan duy tri méi truong nudi
cdy 6n dinh va giam tac dong cua cac chét tc ché
sinh trudng, tir d6 ting hi¢u qua cla auxin trong qua
trinh hinh thanh 1 (Ay va ctv., 2019). Viéc quan sat
hinh thai cho thiy r& & nghiém thirc dbi chimg tuy
xudt hién sém nhung dai, manh va it r& phy. Nguoc
lai, cac nghiém thurc bd sung NAA va than hoat tinh
hinh thanh bo ré phat trién hon, v6i nhiéu ré phu va
ré bat dinh, tao tién dé thuén lgi cho qua trinh thuan
dudng. Két qua nay cho thdy moéi truong MS bo
sung NAA 0,5 mg/L két hop than hoat tinh 2 g/L 1a
pht hop cho giai doan tao ré ctia cAy bim bip in vitro.
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Bang 5. SO ré ciia chdi bim bip vao thoi diém 4 tuin sau khi ciy

S6 14 trén chéi (14)

Than hoat tinh (¢/L) 0 Nong do (T?SA (mg/ L)O 5 Trung binh ciia than hoat tinh (A)
0g/L 3,520 4,05 4,00° 3,860
2g/L 4,90% 4,69 6,26° 5,200
Trung binh ctia NAA (B) 421 437° 5,132

F (A) ok
F (B) ok

F (AxB) o

CV (%) 12,6

Ghi chit: Trong cimg 1 ¢6t hodc hang, s6 ¢6 c6 chit theo sau giong nhau thi khdc biét khong cé y nghia thong ké qua

phép thir Duncan, (**): khac biét co y nghia 1%.
3.2.3. Chiéu dai ré

Két qua & Bang 6 cho thay viéc bd sung than hoat
tinh c¢6 anh hudng tich cuc dén chiéu dai ré cua cay
bim bip in vitro. Cu thé, cac nghiém thirc c6 than
hoat tinh cho chiéu dai ré trung binh dat 3,39 cm,
cao hon va c6 y nghia théng ké (P < 0,01) so véi
nghiém thirc khong bd sung than (2,94 cm). Diéu
nay cho thiy than hoat tinh gop phan cai thién diéu
kién moi truong nudi ciy, gitp ré phat trién t6t hon
vé chiéu dai. Nguoc lai, NAA c6 xu huéng lam giam
chiéu dai ré khi ting nong d6 qua muc. Chiéu dai ré
giam tir 4,37 cm (khong bo sung NAA) xudng 2,80
cm 6 0,25 mg/L va tiép tuc giam con 2,33 cm ¢ 0,5
mg/L. Su gia ting NAA thuong di kém voi xu
hudng hinh thanh ré méap va nhidu r& phy hon. Hiéu
tng trc ché kéo dai ré cia NAA phu hop véi dic tinh

clia auxin, trong d6 nong do téi wu cho cam tng tao
ré thuong cao hon so véi néng d6 ti wu cho su kéo
dai ré. Trong nghién ctru nay, nghiém thirc khong bo
sung NAA cho chiéu dai r& 16n nhét, c6 thé do anh
hudng cua auxin ndi sinh da da dé thac déy su kéo
dai ré trong diéu kién nudi cay.

Két qua ciing cho thdy than hoat tinh giup ting
chiéu dai r& nho kha nang hap phu cac chat trc ché
sinh truong trong moi trudng, tir d6 cai thién diéu
kién phat trién cua ré. Xu hudng nay phu hop voi
céc nghién clru trude ddy ciia Hong va ctv. (2019),
trong d6 auxin duoc sir dung dé kich thich tao cay
in vitro hoan chinh. Nhin chung, sy két hop giita
didu kién méi truong c6 than hoat tinh va nong do
auxin phu hop dong vai tro quan trong trong viéc t6i
wu hoa sy phat trién hé ré in vitro.

Biang 6. Chiéu dai ré ctia chdi bim bip in vitro & 4 tuin SKC

Chiéu dai ré (cm)

Than hoat tinh (g/L) Nong do NAA (mg/L) Trung binh ciia than hoat tinh
0 0,25 0,5 (A)
0g/L 5,12# 2,12¢ 1,59¢ 2,94°
2 g/L 3,63° 3,48P 3,07 3,392
Trung binh ctia NAA (B) 4,37* 2,80° 2,33¢

F (A) ek
F (B) ek

F (AxB) **

CV (%) 14,5

Ghi chit: Trong cimg 1 ¢6t hodc hang, s6 ¢6 c6 chit theo sau giong nhau thi khdc biét khong cé y nghia thong ké qua

phép thir Duncan, (**): khac biét co y nghia 1%.
3.2.4. 86 ld gia tang

Két qua cho thdy than hoat tinh va NAA anh
huong rd dén su gia tang so 1a cua cay bim bip in
vitro trong 3 tun dau sau cdy, nhung dén tuan thir 4
thi sy khac biét gilta cac nghiém thitc khong con co
¥ nghia thong ké (Bang 7). Viéc bd sung than hoat
tinh (2 g/L) gitip s6 14 ting cao hon so v6i khong bd
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sung trong giai doan dau (1 - 3 tuan), chimg to than
hoat tinh cai thién didu kién moi truong nubi cly va
thic day sinh truong chdi. Viéc bd sung than hoat
tinh vao moi trudng nudi cdy lam ting sb 14 so voi
nghiém thic khong bo sung cho thy than hoat tinh
cd vai tro cai thién diéu kién méi trudng, tor d6 tao
thuén loi cho sy sinh truong va phat trién cua chdi.
Than hoat tinh ¢6 kha nang hap phu cic hop chat
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phenolic, cac san phim trao d6i chat va mot sé chét
{rc ché sinh truong duge giai phong tir mau cay, gop
ph?m han ché hién tugng hoa nau va giam ddc tinh
trong méi truong nudi cy. Ngoai ra, than hoat tinh
con ¢6 thé diéu hoa ndng d6 cac chit diéu hoa sinh
trudng thong qua kha nang hép phu mot phan
hormone du thwra, giup duy tri diéu kién thich hop
cho sy phat trién ciia chdi va 1a. Nho d6, chdi sinh

Bang 7. S6 14 trén chdi bim bip theo thoi gian
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truong khoe hon, kha nang hinh thanh va phat trién
14 dugc cai thién, dan dén sb 14 tang cao hon so véi
moi truong khong bo sung than hoat tinh (Pan &
Van Staden, 1998; George et al., 2008; Thomas,
2008). Nguoc lai, khi ndng d6 NAA duoc ting 1én
thi sb 14 ¢6 xu hudng giam, dac biét 1o & tudn dau,
cho thdy auxin & ndng do cao co thé irc ché sy hinh
thanh 14 trong giai doan sém sau cdy.

S6 14 trén choi (13)

Than (g/L) (A) NAA (mg/L) (B) — 2 "SKC 2 tdnSKC 3 tuAn SKC 4 tudn SKC
0 0 1,62° 1.81° 3 43 4,00
0 0,25 0,00 1,430 3 43 3,71
0 0.5 0,00 0,29 2,000 3.81
2 0 1,43 1,430 2,86 3,71
2 0,25 1,62° 1,52 2,190 3,62
2 0,5 0,38 1,62° 3,05 381
Trung binh (A) 0 0.54° 1,18° 2.54° 3.84
(/L) 2 1,142 1,52 2,70 3,71
. 0 1,52 1.62° 3.14° 3.86
Trung bjlﬁh (B) 0,25 0,81° 1,48 2,19 3,67
(mg/L) 0,5 0,19¢ 0,95 2,520 3,81
F(A) *kk * k% ns
F(B) *kk k% k% ns
F(AXB) *k k% k% ns
Y 48,6 38,7 16,9 83

Ghi chii: Trong cimg 1 ¢ét hodc ciing 1 hang, s6 6 chit theo sau giong nhau thi khdc biét khéng co ¥ nghia théng ké qua
phép thit Duncan, (**): khac biét cé y nghia 1%, (*): khac biét co y nghia 5%, ns: khong cé y nghia thong ké.

Xét vé twong tac, cac nghiém thire dugc b sung
than hoat tinh thudng cho sb 14 cao hon trong 2 - 3
tudn dau, trong khi cac nghiém thirc khong bd sung
than hodc ¢6 NAA cao cho gia trj thdp hon. Tuy
nhién, dén tuan thar 4, s6 14 giita cac nghiém thuc
dao dong hep va khong khac biét thong ké, cho thay
cdy d3 dat trang thai 6n dinh vé sinh truéng 14. Nhin
chung, tic dong ctia than hoat tinh va NAA chu yéu
thé hién trong giai doan dau, con vé sau it anh hudng
va giai doan 3 - 4 tuan sau cdy c6 thé xem la thoi
diém thich hop dé chuan bi cho budc thuin dudng.
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3.3. Khio sat anh huéng ciia loai gia thé 1én
sur sinh truéng va phat trién ciia cdy bim
bip ex vitro trong giai doan thuin dudng

3.3.1. Ty Ié cdy song

Ty 18 sdng ciia cdy nudi ciy mo trong giai doan
vuon wom chiu anh huéng phire tap tir nhiéu yéu t6,
trong d6 c¢6 hai nhom chinh: Thir nhét 1a chét luong
sinh ly va hinh thai cta cay con (nhu sy phat trlen
day du cua ré, than, 1) va thir hai 13 cac thong sO
moi truong ex vitro (ngoai binh nubi ciy) bao gdm
nhiét d6, do am va ché do chiéu sang. Két qua ¢
Béng 8 cho thay gia thé dat + vo trau (1:1) cho ty 1&
sdng cao nhit (93,33%), tiép dén 1a dat (80%) va
thdp nhét 1a dat + xo dira (73,33%). Diéu nay cho
thdy thanh phan gia thé c6 anh hudng 16 rét dén kha
nang thich nghi cta cay bim bip ir vitro trong giai
doan thuan dudng (Hinh 2).
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Hinh 2. Cay bim blp nuéi cdy mo trong giai doan thuin duéng

Ghi chit: (4): cdy vira dem ra thudn dwong ban ddu, (B): cdy dwoc trimm boc, (C) cdy bim bip sau 4 tuan thudn dwdng.

Ty 1¢ song cao cua cdy bim bip trén gia the dat
phéi tron VOI vo trau co thé lién quan tryc tiép den
nhiing yéu cau sinh 1y dac thi cta cay con nudi cay
mo trong giai doan thuan dudng. Sau khi chuyén tir
diéu kién in vitro ra moéi trudng ex vitro, cdy con
phai thich nghi v6i sy thay dbi dot ngot vé cuong do
anh sang, d6 4m khong khi va diéu kién trao ddi khi.
O giai doan nay, 1 thuong c6 16p cutin mong, khi
khong hoat dong chua hoan chinh, trong khi hé ré
con non va kha nang hap thu nu6ce, khoang chat con
han ché, khlen cay rat d& mat can bang nude va bi
t6n thuong néu didu kién ving ré khong thuan lgi
(Hazarika, 2003; Pospigilova et al., 1999). Viéc bd
sung vo triu vao dét gitip tang do rong va kha ning
thong khi cua gia thé, tao diéu kién thuan loi cho qua
trinh h6 hép cua r& méi hinh thanh. Hé ré cia cy
nuoi cay mo trong nhiing tuan d4u sau thuan dudng
¢6 nhu cau oxy cao dé cung cip nang lugng cho qua
trinh phat trién r& méi, hinh thanh 16ng hat va phuc
hdi chirc nang hap thu. Néu vung r¢ dugc cung cap
du oxy, cdy nhanh chong thiét 1ap kha niang hap thy
nude va dinh dudng, tir d6 ning cao ty 1& song va
thiic day sinh truong. George et al. (2008) cho rang
mot trong nhiing yéu t& quyét dinh thanh cong cua
giai doan thudn dudng 13 st dung gia thé c6 kha
nang duy tri déng thdi do 4m va do thong khi thich
hop dé hd trg su phuc hdi cia hé ré sau khi chuyén
khoi méi truong nudi cdy. Nguoc lai, khi gia thé dat
dugc sir dung thi gia thé nay dé bi nén chat sau qua
trinh tudi, lam giam khoang tréng chtra khong khi
trong ving ré. Diédu kién nay han ché sy khuéch tan
oxy dén ré, 1am giam cuong d6 ho hap va anh hudng
den qua trinh hinh thanh ré méi. Dbi v6i cdy nudi
cdy mo c6 hé ré con yéu, sy thiéu oxy keo dai co thé
lam giam kha ning thich nghi véi diéu kién ex vitro,
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ddn dén ty 1 séng thap hon so voi gid thé c6 do

thong khi tot (Hartmann et al., 2018).

Biing 8. Ty 1¢ séng & giai doan thuin dudng sau
4 tuan cia ciy bim bip in vitro

Nghiém thirc Ty 18 ciy song (%)
Pat 80,0
Dt + vo trau (1:1) 93,33
Dit + xo dira (1:1) 73,33
F ns
CV (%) 17,0

Ghi chii: Nhitng s6 trong ciing I cot €6 chir theo sau giong
nhau thi khac biét khong co y nghia thong ké qua phép thir
Duncan, (**): khac bi¢t ¢ y nghia 1%, (*): khdc bi¢t co
y nghia 5%, ns: khong co y nghia thong ké.

Déi vai gia thé dat phdi tron v6i xo dira, mic du
x0 dira ¢6 kha nang giir am t6t nhung dic diém nay
khong phai luc nao cting ¢6 loi trong giai doan thuan
dudng cdy nudi ciy mo. Khi gia thé giir nude qua
lau, lugng oxy trong ving ré giam, trong khi hé ré
clia cdy con van chura phat trién day du dé thich nghi
v6i diéu kién thiéu khi. Pong thoi, méi truong 4m
kéo dai ciing lam ting nguy co phat sinh cac bénh
thdi r& do ndm hodc oomycete, anh huong dén kha
ning song sot ciia cay. Hazarika (2003) nhan manh
rang that bai trong giai doan thuan dudng thuong
khong xuat phat tir sy thiéu nudc ma chu yéu do cay
chua thiét 1ap dugc can béng nude va hoat dong binh
thudng cua hé ré trong diéu kién ex vitro. Nhu viy,
két qua nghién ctru cho thiy gia thé dét phéi tron voi
v trau dap tng tdt hon cac yéu cau sinh 1y cua ciy
bim bip nudi céy md trong giai doan thuan dudng,
vira dam bao do 4m can thiét vira duy tri kha nang
thong khi thich hop cho ving ré&. Piéu nay tao diéu
kién dé cay nhanh chong phuc hdi chirc ning sinh
1y, hinh thanh hé ré& hoat dong hiéu qua va nang cao



Tap chi Khoa hoc Dai hoc Can Tho

ty 1€ §6ng sau khi chuyén ra khoéi moéi truong
nuoi cay.

4. KET LUAN VA PE NGHI

Mbi trudng t6i uu dé nhan chdi bim bip t6i wu 1a
MS + BA 0,5 mg/L + NAA 0,05 g/L ¢ thoi diém 8
tuan SKC cho s6 choi trung binh 1a 4 choi, chi€u cao
gia tang 1a 4,27 (cm), sO la trung binh la 15,33 la.

Méi truong ¢ bd sung than hoat tinh & nong do
2 g/L két hop NAA 0,5 mg/L 1a méi trudng tdi uu
cho su ra & v&i ty 18 ra ré 1a 100%, s6 ré trung binh
dat 6,26 r& vao thoi diém 4 tuan SKC.
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