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TOM TAT: Than hoat tinh (Activated charcoal-AC) thuong dugc bd sung vao mdi trudng nudi cay dé
tang cuong sy sinh truong va phat trién cua cay nudi cay in vitro. Tuy nhién, nhimg nghién ciru vé hiéu
qua dinh hudng ré cta chung trong nudi cay mé thuc vat con rat han ché. Bé budc ‘dau khao sat kha nang
nay cua AC, chung tdi tién hanh cay cac choi vao moi truong dugc phan thanh 2 phan, mét phan khong co
AC va phin con lai bd sung cac nong do AC t6i wu da khao sat & hai ddi tuong cdy Cuc (3 g/l AC) va
Hong moén (2 g/l AC) bang cach thay dbi vi tri 16p AC trong méi truong nudi cdy (trén, gitra hodc dudi).
Két qua cho thay, hau hét cac ré phat sinh trong 16p mo6i truong c6 AC (trén 80% 1é). Ngoai ra, cac két
qué ciing cho thay sy dinh hudng ré clia cay Hong mén phu thude vao vi tri 16p AC nhiéu hon ¢ cdy Cuc.
Vi tri 16p méi truong ¢ AC & dudi 14 téi uu cho sy phat trlen cua cay va 1 in vitro clia ca cay Clic va ciy
Hong moén. Mt khéc, nhimg cay sinh truong va phat trién tot trong diéu kién in vitro ciing sinh truong
va phat trién tét & didu kién ex vitro; diéu nay c6 ¥ nghia rit 16n trong nghién ctru nhan gidng vo tinh
cay tron g.
Tir khéa: Anthurium andraeanum, Chrysanthemum morifolium, dinh huéng r&, nudi cdy mé thyc vat, than
hoat tinh.
MO DAU qué trinh hinh thanh va phat trién chdi [12],
thic ddy hay tc ché sy ting truong va hinh
thanh ré [3, 5, 19]; ngoai ra, AC con cé kha
ning lam giam hién tuong thuy tinh thé & mot
s6 loai thyc vat [4]. Trong khi d6, cac nghién
ctru vé kha ning dinh huéng 1é in vitro duéi tac
dong cua AC lai rat han ché va hiu nhu chua co
cong bd nao vé van dé nay. Chinh vi vay,
nghién ciru nay duoc thyc hién nham xay dung
tién dé cho viéc tim hiéu kha ning dinh huéng
1& in vitro do tac dong cia AC & cdy Hong mén
va cay Cuc. Tu d6, xac dinh sy dap Gng cua hai
dbi twong nay khi c6 bd sung nong do va vi tri
ctia AC trong méi trudng nudi cay va kha ning
sinh trudng va phat trién tiép theo ctiia ching &
diéu kién ex vitro.

Truéc day, than hoat tinh (Activated
charcoal-AC) thudong duoc sir dung dé phong
doc, loc khong khi va cac chét long. Hién nay,
AC di duoc tinh ché va san xuat rong rii nhu
mot chét cé tinh hép thu cao va dugc sur dung
pho bién trong nudi cdy mé nho c6 tac dong lén
su phat sinh hinh thai va phat sinh co quan cua
thuc vat [17]. Vai tro ciia AC trong nudi ciy méo
té bao thyc vat chu yéu 1 tao diéu kién “t6i”
cho méi trudng nudi cdy, hap thu cac chat doc
va céc chat trc ché sinh truong thuc vat nhu cac
phenolic dich ri nau sinh ra tir miu moi truong
nudi cay [1, 17]. Ngoai ra, than hoat tinh cung
c¢6 thé hip thy cac vitamin, cytokinin va auxin
[7, 9], lam thay ddi ti 18 thanh phan céc chét ¢o

trong moi truong nudi cay ciing nhu pH moi PHUGNG PHAP NGHIEN CU'U

truong [21].
Tur khi AC dugc ung dyng trong nudi cay Vat ligu N
mo, cac nha khoa hoc chu yéu tap trung nghién Cac choi cay Cuac (Chrysanthemum

morifolium ‘Jimba’) in vitro 30 ngay tudi gom

clru va cong bo vé anh hudng cia nd trong viéc
mot d6t dau tién v4i ba 14 nhd, co6 chiu dai

cai tién méi truong nudi ciy [2, 217, ting cuong

kha nang tai sinh cdy [13], phat sinh phéi [11,
15], téng sinh t€ bao tran [14], ngan can sy phat
trién bat thuong cua cdy con [22], kich thich

khoang 1 cm duoc nudi cdy trén moi truong MS
[16] c6 bd sung 30 g/l sucrose va 8 g/l agar.
Cac chdi

cdy Hong moén (Anthurium
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andraeanum ‘Tropical’) c6 kich thudc khoang 2
cm, gom 2 14 nhd dugc tach ra tor cym ch01 co
ngudn gdc tir md seo sau 5 thang nudi ciy trén
mdi truong MS bé sung 0,3 mg/l BA, 0,5 mg/l
NAA, 30 g/l sucrose va 8 g/l agar.

Than hoat tinh (cong ty TNHH Guangdong
Guanghua Sci-Tech Co, Ltd. (JHD), Trung
Qudc) duge bo sung vao moi truong nudi cay
theo nhitng néng d¢ va vi tri khac nhau tuy
thudc vao muc dich thi nghiém.

Phwong phap

Khdo sdt dnh hwéng ciia néng @o AC lén sw

sinh trwong, phat trién ciia choi Ho”‘ng mon va
Ciic in vitro

Céc chdi Cuc va Hong mén in vitro dugc
cay vao binh thuy tinh 250 ml chira 30 ml moi
truong MS khong co6 chat diéu hoa sinh trudng,

bd sung AC véi ndng do khac nhau (0, 1, 2, 3, 4,

5 g/l AC), 30 g/l sucrose va 8,5 g/l agar. pH moi

#T

Hép khir frdng & 121°C,
1atm trong 35 phit

truong dugc diéu chinh dén 5,8 trude khi hip
khir trung ¢ 121°C tai 1 atm trong 35 phut.

Khao sat anh hwong cua vi tri lop AC trong
méi trwong nuéi cdy lén kha ning dinh hwong
¥é ciy Héng mén va Cuc in vitro

DPé budc dau nghién ctru kha ning dinh
huéng ré cia AC, méi truong duge phan ra
thanh hai phan, mot phan c6 bd sung AC va
phan con lai khong chira AC; sau do6 tién hanh
thay ddi vi tri ciia phan méi truong co bd sung
AC (hinh 1, tir NO-N4) dé xac dinh huéng ré
phat sinh va ting truong trong cac 16p modi
truong khac nhau clng nhu khd nang sinh
trudng va phat trién cta cay Hong mon va cdy
Ctc. Dé minh hoa 16 hon kha ning dinh huéng
& dudi tac dong ctia AC, chung toi tién hanh
cdy cac chdi nay vao hé théng ong nghiém co
kich thude 2 x 20 cm, co thiét ké méi trudng
nhu hinh 1 (N5, N6).
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Hinh 1. So db thiét ké thi nghiém dinh hudng ré do tac dong cia AC

MT. méi trudng MS khong co bd sung AC; MA. mbi trudng MS c6 bd sung cac ndng do AC tdi wu cho ciy
Hong mon va Cic, 30 g/l sucrose va 8,5 g/l agar; NO. mdi truong khong c6 AC; N1. 16p méi truong co bd
sung AC nam trén; N2. 16p méi truong co bd sung AC nam giita; N3. 16p méi trudng co bd sung AC nim
dudi; N4. toan by méi truong déu dugce bd sung AC; N5. 16p AC nam nghiéng trong éng nghiém; N6. 16p AC

nim thing dimg trong dng nghiém.
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Khdo sdt sw sinh truwéng, phdt trién ciia cdc
cdy con ¢ diéu kién vuwon wom

Cac cay con in vitro trong cac thi nghiém
trén dugc lay ra khdi binh nuéi cay va rira sach
agar trong nudc may. Sau do, cac cdy Cic dugc
trong vao chau chira dat do va x0 dira voi ti 1¢
3:1 va cac cidy Hong mén dugc trong trong dén.
Sau khoang 15 ngay, cac cay nay dugc chuyén
sang chau l6n hon véi cung mét loai gia thé trén
nhung bo sung thém phén hitu co.

Piéu Kién thi nghiém

Tat ca cac thi nghiém in vitro duoc giit &
diéu kién nhiét d6 25 + 2°C, thoi gian chiéu
sang 16 gio/ngay voi cuong do 45 pmol.m™.s™
va am d¢ trung binh 75-80%.

Céc thi nghiém ex vitro dugc tién hanh &
nhiét do khoang 17-25°C, d6 am trung binh 85-
90% va su dung anh sang tu nhién.

Chi tiéu theo doi
Déi véi cdc cdy con in vitro

Tién hanh xic dinh khéi luong tuoi (mg),
khéi lugng kho (mg), chiéu cao cdy (cm), sO
la/cay, s6 lugng 1&/cdy va chiéu dai ré (cm), ti 1€

hinh thanh ré (%) sau 21 ngay nudi cay abi voi
Ciic va sau 60 ngay nudi cdy ddi véi Hong mon.
Gidi phéiu quan sdt hinh thdi

Hinh thdi ré cia cdc cdy trong nghién ciru
dinh huéng ré: hinh thai r& duoc quan sat biang
cach cat mong doc theo ré va tién hanh nhudém
voi thude nhuém 2 mau Iodine-carmine (Merk
KgaA-Germany) nhu sau: mau sau khi gii
phiu dugc ngim trong Javel 10% khoang 15
phut, khi d6 toan bd mau s€ chuyén sang mau
trang Tiép d6, mau dugc rira sach bing nudc
cat vO trung va ngdm khoang 15 phut trong
dung dich acid acetic 45% dé ¢ dinh mau. Sau
do, lay mau ra va rira sach bang nudc cat cho
dén khi mat mui acid va ngdm vao thudc nhuém
5 phut. Cudi cung, rira lai miu bang nudc cit vo
trung, dat mau 1én lamen, ddy lam kinh lén va
tién hanh quan sat, chup anh dudi kinh hién vi
quang hoc ¢ vat kinh x40.

Cdu triic khi khéng ciia la trong diéu kién
6 va khéng cé AC: khi khong dugce quan sat tur
cac 14 thir ba hogc 14 thir tu (tir trén xudng) cua
cac cdy Cuc va Hong mon nudi cdy trong moi

truong c6 bd sung ndong d6 AC tdi wu va moi
truong khong c6 AC. Lop biéu bi dugc iy tir
mat dudi 14 doc theo truc gin chinh, sau do6
dugc quan sat va chup anh dudi kinh hién vi
quang hoc ¢ vat kinh x40 va x100.
Déi véi cdc cdy ex vitro

Céc cay Ciic (sau 30 ngiy) va Hong mon
(sau 60 ngay) trong ngoai vuon wom dugc do
chiéu dai (cm), chiéu rong la (cm), sb la/cay,
chiéu cao cdy (cm) (tinh tir mat dat 1én) va ti 1é
séng sot (%).
Xir Iy thong ké

Céac thi nghiém duoc lap lai 3 lan, mdi thi
nghiém tién hanh trén 10 binh, mdi binh ciy 3
mau. Dit liéu duoc xir Iy bang phin mém phan
tich thong ké SPSS 16.0 theo phuong phap
Duncan véi p = 0,05 (SPSS Inc. Headquarters,
United States) [6].

KET QUA VA THAO LUAN

Anh hwéng ciia nong do AC Ién sy sinh
truéng, phat trién cia choi Hong mén va
Cic in vitro

Céc két qua thu dugc cho thdy, so véi moi
truong khong cdé AC, cac cdy sinh truong va
phét trién trén moi truong c6 AC cho cic chi
tieu vé khoi luong chdi, chiéu cao chdi, khi
luong ré, chiéu dai ré va sb ré déu vuot trdi hon
khi méi truong khong bd sung AC (bang 1, 2,
hinh 2a, 2b). Pac biét ¢ thi nghiém nay, AC tac
dong rat 16n 1én kha ning hinh thanh ré Hong
mon va Clec.

Dbi voi chdi Hong moén sau 60 ngay nudi
cay ¢ diéu kién in vitro, da sd cac cdy sinh
truong va phat trién tét & nong do AC tr 1-3 g/,
trong do, sy hinh thanh ré phat trién t6t o
nghiém thirc bd sung 2-3 g/l AC (bang 1). O
nghiém thire bo sung 2 g/l AC thi chdi va ré
phat trién tot nhat voi tit ca cac chi tiéu nhu
chiéu cao chéi (3,1 cm), khoi luong tuoi chdi
(96,7 mg), chiéu dai ré (1,5 cm), khoi luong kho
cua ch01 (13,5 mg) khoi luong kho cuaa re (5,3
mg), s6 lugng ré (3.5 1é) va s6 14 (4,3 14) dat cao
nhat (bang 1). Két qua thu dugc cho thiy AC
chu yéu tac dong lam gia tang kho1 luong kho
chdi gip 3,2 lan, khdi luong kho ré gip 11 lan,
chiéu dai va sb ré gip 3 lan so voi mdi truong
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khong bo sung AC. Piéu ndy ciing tuong tu két
quéa nghién ctru trén cay Hong mén (Anthurium
andreanum) Vi ndng do 2 g/lla t6i wu cho su
phat trién chdi va tao ré ciia ciy [10]. Ngoai ra,
cac két qua thu dugc cung chi ra rang 6 nong d6
4 va 5 g/l AC s€ lam giam kha nang sinh truong

clia cac cay Hong mon véi s ré, khdi luong ré
thép hon mot nita so véi 2 g/l AC (bang 1). Nhu
vay, AC anh huong rat 16n dén kha ning phat
sinh va ting truong cia ré, dong thoi gitp ciy
tang truong tot hon.

Bdng 1. Anh huéng ciia ndng do AC 1én su sinh trudng, phat trién ciia chdi Hong mén in vitro sau

60 ngay nudi cay

A - AC (/)
Chi tiéu theo doi 0 1 3 3 7 5
Khoi lwong tuoi (mg) 39,77 | 55,7° | 96,7° 91,0 85,07 71,7°
Chdi [LKhoi lwgng kho (mg) 42° 8,2° 13,5 12,5 10,2° 10,1°
S6 ld 2,3¢ 4,6" 43" 4,0 4,0 3,3
Chiéu cao (cm) 2,13 | 2,70 | 3,10 3,07" 2,60° 2,53°
Khoi lwong tuoi (mg) 3337 | 51,0° | 65,3° 61,5 35,0° 36,0°
Khoi heong khé (mg) 0,5 3,3° 5,3 43" 2,8 2,6°
RE | Chiéu dai (cm) 0,5 1,2¢ 1,5 1,6" 1,4 1,4
S6 ré 1,1 2,3 3,5 2,6° 2,7° 2,3
Ti 1é hinh thanh ré (%) 33¢ 95° 100° 100° 99° 95P

*Céc chif céi a, b, ¢ thé hién s khac biét c6 ¥ nghia & mirc tin cay p = 0,05 trong phép thir Duncan.

DPbi voi cay Cuc, két qua thu dugc sau 21
ngay nudi cay cho thiy AC khong anh hudng
nhiéu 1én qua trinh phat sinh rée, 100% chdi Cuc
déu c6 thé ra ré trén ca hai phan ctia moi truong
va AC tac dong manh lén sy sinh trudng va phat
trién cua cay Cuc. O cong thirc bd sung 3 g/l
AC cho két qua vé sy hinh thanh ré ciing nhu su
ting trudng cua cdy Cuc 1a tot nhat trén hau hét

céc chi tiéu vé khdi luong tuoi chdi (553,3 mg),
khéi Iugng tuoi ré (193,3 mg), kh61 lugng kho
chdi (18,3 mg), khdi luong kho ré (7,0 mg),
chiéu cao cay (5 6 cm), soO la (9) chiéu dai ré
(6,2 cm) va so re (17) (bang 2). O cac cong thue
bd sung AC & céc nong do 1 g/l va trén 3 g/l
kha ning phat trién ciia chdi kém (hinh 2b,
béang 2).

Bang 2. Anh hudng cua néng d6 AC 1én sy sinh trudng, phat trién ctia chdi Cic in vitro sau 21 ngay

nuoi cay
o . AC (g/1)
Chi tiéu theo doi 0 I 3 3 7 5
Khoi heong twoi (mg) 316,7° | 340,0° | 430,0° | 553,3" | 476,7° | 345,0°
Chaj | Khoi hiegng khd (mg) 10,7° | 132° | 16,5° 18,3 17,2® 16,8
So6 ld 8,1° 8,7% 8,97 9,0° 8,5 8,0°
Chiéu cao (cm) 437 4,9° 5,3° 5,6" 5,5 5,5°
Khoi heong twoi (mg) 68,3 | 95,0° | 140,0° | 193,3" | 153,0° | 98,0°
Khoi lwong khé (mg) 3,0° 57" 6,1° 7,0° 5,4° 4,1°
RE | Chiéu dai (cm) 3,2° 5,4° 5,5 6,2° 6,5 6,6"
S6 ré 16,0° | 16,5 16,3 17,0° 13,9° 12,7°
Ti 1é hinh thanh ré (%) 100° 100° 100° 100° 100° 100°

*Céac chir cai a,b,...

Qua két qua nghién cuu nay cho thy, mirc
do 4nh huong cia AC dén kha nang phat trién
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chét kich thich sy phat sinh va hinh thanh ré.
Khi noéng d6 AC bo sung vao mdi trudong tang

thi khéi luong kho, sb luong ré tang lén déng Kké,

cdy sinh truong va phat trién tot hon ¢ ca Hong
moén va Cic (bang 1, 2, hinh 2a, 2b). Tuong tu
v6i cac nghién clru trude day cling cho thdy khi
b6 sung AC vao méi trudng nudi cdy gitp ting
cuong su phat sinh co quan, cling nhu kha nang
phat trién cua chdi [12, 13] va gia tang dang ke
ti 1¢ hinh thanh va kha nang phat trién cua re
trén mot s loai cay than thao ciing nhu than gd
[3, 5, 19]. Ngoai ra, trong nghién ctru cua Pan &
Staden (1998) [17] cling ghi nhan AC c6 lgi cho
su ting truong in vitro nhung ciing co thé tac
dung nguoc lai. Trong do, cac tac dung co loi
cia AC 1a do cac dic tinh san c6 ctia nd nhu
mau den s€ lam moi trudng “t5i” nén tao diéu
kién nuobi cay tuong tu nhu trong dat giap ré dé
dang phat trién va hap thu dugc cac chat dinh
dudng trong méi trudng nudi cdy. Bén canh do,
Sanchez et al. (1996) [18] cung déa ching minh
viéc 1am t6i moi truong khi nudi ciy cac chdi
cay Quercus robur va Q. rubra voi mot tim bac
vao giai doan ra ré gilip tang ti 1¢ tao ré nhung
khong hiéu qua bang viéc sir dung AC. Bai vi,
AC gdm mét cdu trac mang ludi cc 16 xo rong
v6i ving chuyén biét 16n tir 600-2000 m’gl” va
cac 16 nay phan bd tir 10-500 uM cho nén co
tinh hip thu rat 1on, hip thu duoc cac doc tb
kim hdm sy phat trién cia ciy nhu cac phenolic
va cic oxidase ciia chit nay hay dich ri ndu do
mdi truong hay mau sinh ra. Ngoai ra, Debergh
et al. (1981) [4] cling cho théy AC c6 kha nang
hdp thu cac khi khong can thiét nhu ethylene,
oxygen, hoi nuéc... trong mdi trudng nudi cdy
nén lam giam hién tuong thity tinh thé phat sinh
trong qua trinh nuoi céy in vitro, tir 40, cac choi
nudi cay trén moi truong cd6 AC s& sinh trudng
va phat trién tot hon. Tuy nhién, Pan & Staden
(1998) [17] cho ring AC c6 tac dong hidp thu
khong chon loc nén co thé s€ tao ra cac tac dong
khong t6t 1én miu nudi cay do chung hap thu ca
cac chat dinh dudng va vitamin thiét yéu cho
mau cdy nhu thiamine, nicotinic acid,
pyridoxine, folic acid, cac chdt didu hoa sinh
truong, kiém, sét, kém va diéu nay sé tiép tuc
cho dén khi ¢6 su cin bang giira cac phan tir b
hap thu va khong bi hip thu. Hon nita, kha ning
hép thu cua AC tiy thudc vao nhiéu nhan té nhu

mat d, do tinh sach va pH cua AC. O nghién
ctru nay khi bd sung AC & ndng do vuot qua
3 g/l méi lam giam kha ning phat trién cua chdi
Hong mén 1dn Cuc, nhét 1a & cac chdi Cuc co
hién tuong than gion, 14 day rat d& rung.
Anh hwéng ciia vi tri phan méi trueong c6 bd
sung AC 1én kha ning dinh hwéng ré ciia ciy
Hong mén va ciy Clc in vitro

Cac két qua thu duoc cho thdy, sy phat sinh
va hinh thanh r& Hong mén phu thudc rat 16n
vao vi tri cua phan méi truong c6 AC. Khi nuéi
cay trén cac moi truong khong b6 sung AC, céc
ré Hong mén hinh thanh rat kém, hon nita, r c6
khuynh hudng huéng 1én trén, chi phat trién
trén bé mit moi truong nudi cdy va khong
hudng xubng co thé do nhirng ré nay thudc dang
& khi sinh thuong c6 dic diém moc trong
khong khi va hué’ng sang dé quang hop (hinh
2¢). Nhung khi nuéi cay trén cic moi trudng co
b6 sung AC, tat ca cic ré Hong mén hinh thanh
lai déu hudng theo 16p AC va ddm sau vao moi
truong nudi cdy nho d6 hdp thu tét ngudn dinh
dudng co6 trong moi truong (95% ré phat sinh
hay ting truong theo phdn méi truong cd AC)
(bang 3, hinh 2c). Dic biét khi nuéi cdy Hong
mon ¢ cac ong nghiém ¢6 vi tri moi truong AC
nam nghiéng va thang thi 100% ré& hinh thanh
va phat trién ve phia co AC (hinh 2j, 2Kk). Theo
doi sy phat trlen ctia r& Hong mén trong suot
qué trinh nuoi cdy, két qua cho thiy cac chop ré
luén hudng vao trong 16p AC va khong co bat
ky ré nao kéo dai hay phét trién xudng phan moi
truong khong c6 AC (hinh 2c¢). Ngoai ra, khi
phin méi truong ¢6 bd sung AC nam dudi thi
100% ré Hong mén ting truong va bam sat 1én
phan moi trudng d6 vai chiéu dai ré (2,1 cm), sb
lwong r& (4,7 r&) 1a t6i wu (hinh 2c¢, bang 3).

O cy Cic, cac két qua quan sat cho thay, co
83% ré Cuc phat trién trong 16p mdi truong cd
b6 sung AC & trén, 75% ré phat trién & phan AC
nam giita, 95% ré& phat trién ¢ phan AC nim
dudi nhung hdu hét cac r& hinh thanh déu co6 thé
kéo dai qua 16p AC va phat trién trong mdi
truong khong c6 AC (bang 4, hinh 2¢). Tuy vay,
truée khi cac ré nay phat trién xudng 16p moi
truong khong ¢ AC thi mot s ré van kéo dai
va phat trién trong phan méi trudng co AC tao
nén mot 16p ré giita hai phdn méi truong bén
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trén c¢6 chira AC va bén dudi khong co AC
(hinh 2e). Bén canh d6, khi cdy cac chdi Ciic
vao giita hai 16p méi truong c6 bd sung AC
va khong bd sung AC trong cac 6ng nghiém
c6 moi truong thach nim nghiéng hay thing
dung thi gan nhu 99% ré la phat trién trong
phin moi truong c6 AC (hinh 2g, 2h).
Tuy nhién, & cdy Cuc ré van kéo dai, ting

truong va hudéng xudng dudi t6t trong moi
truong khong c6 AC, nhu vay, hudng ré it chiu
tac dong boi viéc phan bd vi tri phan méi truong
¢6 b sung AC nhu & ré cdy Hong mon nhung
chung cing ¢4 khuynh huéng moc trong phin
mdi truong tdi cua AC véi tle 1é phu thudc vao
l6p AC kha cao trong tat ca cac cong thuc
(bang 4).

Bdng 3. Anh hudng cua vi tri phan méi truong c6 bd sung AC 1én sy dinh huéng ré cua ciy Hong
mon in vitro sau 60 ngay nudi cay

Cong Khoi lugng twoi (mg) | Chiducao | Chiéu dai sé1a | séa | REOIOP
thirc Choi Ré choi (cm) ré (cm) AC (%)
NO 48,2% 10,34 2,00 0,2¢ 2,0° 1,0 -
N1 129,2° 53,0° 3,26° 0,7° 45" | 3,8 95°
N2 146,4° 58,7 3,75 1,0° 4,8 | 4,0% 97°
N3 192,2° 70,7° 4,00° 2,1° 4.8 | 4,7 100°
N4 153,1° 72,1° 3,80 1,9° 50" | 4,2 100°

*Céc chit cai a, b, ¢ thé hién su khac biét co ¥ nghia & muc tin ciy p = 0,05 trong phép thir Duncan.

Bdng 4. Anh hudng cta vi tri cac 16p moi truong co bd sung AC 1én su dinh hudng ré cua ciy Cuc

in vitro sau 21 ngay nudi cay

Cong Khoi luong twoi (mg) | Chiducao | Chibudai | o5, | ¢5.3 | REG10p
thic Chéi Ré choi (cm) ré (cm) AC (%)
NO 449,6° 156,7° 4,6 4,0° 7,7° | 16,7 -
N1 505,0™ 185,0° 5,0° 5,8% 9,3* | 20,7% 83¢
N2 507,3" 192,3° 5,6° 6,5% 9,3* | 22,2° 75¢
N3 572,3% 226,7° 6,0 6,9 9,7 | 25,5 96"
N4 632,0° 229,7° 6,1° 6,6™ 9,7° | 25.8° 100°

*Céc chit cai a, b, ¢ thé hién su khac biét co ¥ nghia & muc tin cdy p = 0,05 trong phép thir Duncan.

Ngoai ra, khi bd sung AC vao moi _truong
nudi cdy va vi tri khac nhau cia phin méi
trudng co bd sung AC nay cing co anh hudng
nhat dinh 1én kha ning phat trién ciia cay Hong
mon va cdy Cuc (bang 3, 4). Pbi voi cdy Hong
mon, vi tri 16p AC ndm duorl gitp cho cay phat
trién ot nhat voi khdi luong choi (192,2 mg),
khéi lwong ré (70,7 mg), chiéu dai r& (2,1 cm),
s6 14 (4.8 14), 50 1& (4,7 ré). Dicu ndy co thé Ia
do hudng r& Hong mon moc thang xuong Vi tr
¢6 AC cho nén da sb cac re moc ra déu nim
trong modi truong nudi cdy, cay c6 thé hip thu
cac chat dinh dudng t6t hon (hinh 2c). Doi voi
cay Cuc, lop moi truong chira AC nam dudi
ciing cho két qua vé sy sinh truong, phat trién
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clia cay la téi ru véi kh()i lugng ré (226,7 mg),
chidu dai r& (6,9 cm), sb 14 (9,7), sb 1& (5,5),
nhung khdi luong choi lai khong cao bang
nghiém thirc toan bd moéi truong déu bd sung
AC (hinh 2e, 2f, bang 4).

Két qua quan sat hinh thai giai phiu hoc
Hinh théi vé cua cdy Héng mon va Cuc trong
thi nghiém dinh huong ré

1-)01 v6i cay Hong mon, ket qua quan sat cho
thiy, re Hong mon phat trién trong mdi truong
nudi cdy hau nhu khong quan sat thdy cac 16ng
hat, dac biét ér~ph€1n gan chop ré. Mach dﬁq o
gitta va chop ré tai 16p mdi truong c6 AC nam
dudi 1a 16n nhat cho nén kha nang ting truong
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1& 1a tot nhat (bang 3) va ré& & mdi truong bd
sung toan bo AC c6 16p biéu bi bén ngoai day
hon c6 thé do phai chiu sy co sat nhiéu véi toan
bd AC trong méi trudong nudi ciy (hinh 2d).

Bm v6i cay Cuc, ré phat sinh tir cac ch01
nudi cly trén moi truong khong c6 AC ¢ s6
lwong 16ng hut nhiéu nhat va sé lwong nay thip
nhit khi toan bé moi truong c6 AC (s licu
khong néu ra, hinh 2f). Cu tao cua phan ré bén
trong hau nhu khong c¢6 sy khac biét nhiéu véi
kich thudc 16p biéu bi nhu nhau, phan chop ré
tuong tu ¢ cac cong thirc c6 AC, mach dan cua
r& Cac & nghiém thirc c6 16p AC nam dudi tuy
16n hon nhung khong dang ké, chi c6 phan
mach din cua ré Clic trén méi truong khong co
AC la nho nhét, chinh vi thé kha ning phat trién
1é tir cac nghiém thirc ¢6 bd sung AC hau nhu
chénh 1éch khong qué l6n (hinh 2f, bang 3).

Khi so sanh giira cdy Ctic va Hong mén thi
ré Hong mén c6 dudng kinh 16n hon nhiéu. Tuy
nhién, nhin chung phan chop ré Cuc day va dai
hon ré& Hong mén, hon nira, chop ré Ciic con co
phdn bao dau ré day va nhon hon, chiéu dai ré
cling dai hon. Véi thoi gian sinh truéng ngin
hon nhiéu so véi Hong mén va phan mé phan
sinh & chop r& day hon nén téc do ting truong
r& Ctic s& nhanh hon Hong mén rat nhiéu (bang
3, 4). Bén canh d6, c6 thé quan sét thay 1ong hut
6 ré Cuc khi phat trién trong mdi truong nhung
o Hong mdn chi quan sat thdy 1ong hat & nhirng
ré phat trién trén bé mat moi _truong. Diéu nay
¢6 thé do dic tinh cta dang ré khi sinh & Hong
mon khac dang ré chum & Cuc (hinh 2d, 2f).
Hinh 2d, 2f ciing cho thiy tac dong cia AC lén
hinh thai ré phu thudc vao dic diém cua tung
loai. Céc cdy c6 dang ré nhu Hong mén s& co
kich thu6c cac mach dan thay ddi khi vi tri moi
truong bd sung AC thay ddi, con cac cdy co
dang r& nhu Cuc, vi tri 16p médi truong cé AC
chii yéu anh huong dén sé lwong 16ng hat (hinh
2c¢, 2d).

Cdu triic khi khong cua la trong diéu kién c6 va
khong co AC

Khi so sanh khi khdng cua 14 tir mau cdy
trén moi truong khong c6 AC voi mau cdy trén
mdi trudng c6 ndng do6 AC téi wu cho thiy mat

d6 khi khong ¢ nghiém thirc bd sung AC day
hon nhung d6 mé khi khong khong quéa 16n va
giam mét nira so véi ddi chimg (hinh 2al, 2a2,
2bl, 2b2). Pic diém khi khong ciia mdi cay co
su khac biét nhat dinh, theo md ta cia Vii Vin
Vu va nnk. (2007) [20] va Esau (1967) [8] cho
thay khi khong Cuc sip xép theo kiéu di bao,
Hdng mén theo kiéu song bao cho nén phan tng
ctia ching voi cac diéu kién c6 AC 1a khac nhau.

O Cuc, AC chu yéu gitp ting mat do khi
khong 1én gap 3 lan va lam giam dang ke kich
thudc khi khong véi kich thude giam gin mot
nita so v&i moi truong khong c6 AC nhung
khong giy bién dang khi khong (s6 liéu khong
néu ra, hinh 2b1, 2b2).

O Hong mén, tac dong ciia AC ciing khong
lam bién dang khi khong hay thay d6i kich
thudc khi khong ma chi lam gia ting dang ké
mét d6 khi khong gip hai 1an so véi mau nuéi
cdy trén moi truong khong c6 bd sung AC, tuy
nhién khong day ddc nhu ¢ cdy Cuc (sé licu
khoéng néu ra, hinh 2al, 2a2).

Khio sat sw sinh trudng, phat trién cia cac
cay con & diéu Kién ex vitro

Thich nghi ngoai vudon vwom la giai doan
cubi cung va quan trong nhét trong toan bd qua
trinh vi nhan giong. Chit lugng cua cdy giong
in vitro quyét dinh dén kha ning sdng sot cia
cdy con trong diéu kién ex vitro. Cac cay Hong
modn, Clc sinh tm(mg phat trién tét trong diéu
kién in vitro tir moi truong c6 bd sung 2 g/l AC
(Hong mén), 3 g/l AC (Ciic) va chi can mot 16p
mdi truong ndy ndm & dudi (v6i khoang 20 ml
mdi truodng) s€ tlep tuc tang truong t6t trong
diéu kién ex vitro (Bang 5, 6, Hinh 3). Cy con
tang sinh rat nhanh, chiéu dai 14 [4,9 cm (Hong
moén), 6 cm (Cuc)], chidu rong l1a [2,97 cm
(Hong mén), 3 cm (Cuc)], sb 1a [4 14 (Hong
moén), 18 14 (Cuc)], chibu cao cdy [4,17 cm
(Hong mén), 18,7 cm (Cic)], ti 1& séng (100%
ca Hong mon va Cuc) (bang 6, hinh 3). Chi sau
mot tudn dau tién & dicu kién ex vitro, hau hét
ca Hong mon va Cuc déu bit dau hinh thanh la
méi, dic biét, cay Cuc tang trudng rat nhanh,
chi sau khoang 120 ngay cdy da bt dau né hoa.

383



Nguyen Thi Nhat Linh et al.

5 5 L SRR 100 &id \ 0( A 3 g
Hinh 2. Anh huéng ciia AC 1én kha ning sinh trudng, phat trién va dinh huéng ré
& cdy Hong mon va cay Cuc
Su sinh truéng va phat trién cta cdy Hong mén (a) va Cuc (b) voi ndng do AC tir 0-5 g/l (tir trai sang phai).
Kha ning dinh hudng ré ciia AC ¢ cdy Hong mén (c, d, j, k), cdy Cic (e, f, g, h). d, f: hinh thai giai phau ré
Hong mén va Ctc & vat kinh x40. Hinh théi khi khéng & vat kinh x40 va x100: (al) khi khong 14 Ctic tir mau
trén moéi trudng khong co AC, (a2) khi khong 1a Cuc tir mau trén méi trudng c6 AC, (bl) khi khong 14 Hong
mon tir mau trén moi trudng khéng co AC, (b2) khi khong 14 Hong mén trén méi truong co AC.
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Hinh 3. Anh huong cua AC 1€n kha néng sinh truong va phat trién
ctia cdy Hong mén va Cuc in vitro khi chuyén ra vaon wom

Cay Hong mén ex vitro 60 ngay tudi (a) va cdy Clic ex vitro 30 ngay tudi (b) tir thi nghiém khao sat ndng do
cua AC tir 0-5 g/1 (tr trai sang phai) 1én sy sinh truong va phat trién cua ching; cay Hong mén ex vitro 60
ngay tudi (c) va cay Cuc ex vitro 30 ngay tudi (d) tr thi nghiém khao sat anh huong cua vi tri 16p AC trong
moi trudong nudi cay 1€n kha ndng dinh hudng ré cua ching.

385



Nguyen Thi Nhat Linh et al.

Bdng 5. Anh hudng cta ndng do AC 1én sy sinh trudng, phét trién ctia cdy Hong mon sau 60 ngay
va cay Cuc sau 30 ngay ¢ diéu kién ngoai vuon uom

o - AC (g/)
Chi tiéu theo doi 0 1 3 3 7 5
Chiéu dai ld (cm) 0,60 | 333™ | 4,07 | 3,13 | 2,33 2,20°
Hong Chiéu réng ld (cm) 0,40° | 2,33° 4,67 2,53° | 233" 1,80
mon . |_Chiéu cao cdy (cm) 2,5¢ 327 | 4,03° 3,83° | 3,50° 3,33
S6 ld 0,67° | 333" | 467" | 433" | 3,00° | 233"
Ti 1 song (%) 35° 95 100° 90° 90° 90°
Chiéu dai ld (cm) 3,5% 5,0 4,9° 4,5% 3,1° 3,2°
Chiéu réng ld (cm) 1,6° 1,3 3.4 3,0° 2,0% 2,1%
Clic Chiéu cao cdy (cm) 6,9° 7,7° 12,8® 14,5 | 103" 8,2°
S6 ld 13,00 | 157° | 153" 17,7° 13,0° 13,3
Ti 1é song (%) 100° 100° 100° 100° 100° 100°

*Céc chit cai a, b, ¢ thé hién sy khac biét co ¥ nghia & mirc tin cay p = 0,05 trong phép thir Duncan.

Bdng 6. Anh hudng cta vi tri phan moi trudng bd sung AC 1én sy sinh trudng, phat trién cia ciy
Ho6ng mon sau 60 ngay va cay Clc sau 30 ngay ra vuon uom

P ia ~ Cong thic
Chi tiéu theo doi NO N1 N> N3 Na
Chiéu dai la (cm) 0,5 3,87 2,9° 4,9° 4,4™
Hong Chiéu réng ld (cm) 0,38° 2,97° 2,03; 2,97° 4,072
mon Chiéu cao cdy (cm) 2,4¢ 4,20° 3,43 4,17% 3,43
S6 la 2,1° 2,7° 2,6" 4,1° 4,0°
Ti 1é song (%) 34° 95° 100° 100° 100°
Chiéu dai la (cm) 4,3% 4,0° 5,3% 6,0° 5,9
Chiéu réng ld (cm) 2,6° 4.4° 4,0° 3,0™ 3,1%
Clic Chiéu cao cdy (cm) 13.2° 15,9™ 16,6™ 18,7% 21,3°
S6 ld 12,7° 17,5™ 17,7% 18,2° 19,7°
Ti 1é song (%) 100° 100° 100° 100° 100°

*Céc chit cai a, b, ¢ thé hién sy khac biét co y nghia ¢ muc tin cdy p = 0,05 trong phép thir Duncan.

KET LUAN

D6i voi sy sinh truong va phét trién cay in
vitro, ndng d6 AC thich hop nhit bé sung vio
mdi trudng MS cho sy sinh truong phat trién
chdi véi mat do khi khong gia ting déng ké va
su hinh thanh ré ctia chdi Hong mén 1a 2 g/l va
Cuacla3 g/l. Vitrilop AC nam dudi voi thé tich
20 ml 14 t6i wu cho sy sinh truong, phat trién
cua cady Hong mon va Cuc nudi cay in vitro.

D6i v6i sy dinh hudng ré in vitro, sy phat
trién va kéo dai cua da sb cac ré déu phu thudc
vao vi tri 16p AC va hau hét cac ré cua hai loai
cdy trong nay déu chi ting truong trong 16p AC
[Hong mén (trén 95%), Cuc (trén 80%)]. Ngoai
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ra, & Hong mon thi vi tri 16p AC nam duéi cho
thay hé thong mach dan ting kich thudc rd rang
hon Ciic. Hon nita, & ré Cuc khi thay ddi vi tri
16p AC sé& anh huong dang ké dén sy phat trién
cua 16ng hut va tai vi tri 16p méi trudng nim
dudi cho thiy sb luong 16ng hat hdu nhu khong
giam so voi & moi truong khong co6 AC.

Dbi voi cay ex vitro, nhitng cdy Hong mon
va cay Cic co ngudn gdc tir AC sinh trudng va
phat trién tot hon nhitng cdy khong c6 nguon
goc tor AC & giai doan vuon thong qua mot sO
cac chi tiéu thu dugc nhu chiéu dai 14, chiéu
rong la, s6 14, chiéu cao cay va ti 1¢ séng. Nhu
vy, AC c0 vai tro rat quan trong ddi véi chat
luong cay con in vitro va ex vitro.
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Loi cdm on: Cac tac gia xin chan thanh cam on
Vién Sinh hoc Tay Nguyén da tao diéu kién dé
thuc hién tot dé tai nay.
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EFFECTS OF ACTIVATED CHARCOAL ON THE ROOT ORIENTATION OF
Anthurium andraeanum AND Chrysanthemum morifolium CULTURED IN VITRO

Nguyen Thi Nhat Linh, Nguyen Ba Nam, Nguyen Thi Kim Yen,
Le Kim Cuong, Nguyen Phuc Huy, Duong Tan Nhut

Tay Nguyen Institute of Biology, VAST

SUMMARY

Activated charcoal (AC) is usually used in culture media to enhance the growth and development of in
vitro plants, however, the effective ness of root orientation of AC has not yet been investigated. Therefore, the
precursor of root orientation designs was carried out by dividing media into two parts, AC-free part and AC
part with the optimal investigated concentrations, 2 g/l AC for Anthurium andraeanum and 3 g/l AC for
Chrysanthemum morifolium and then examining effects of positions of AC part (top, center or bottom). The
results showed that most of the developing roots occurred in the AC parts (over 80%). Moreover, the root
orientation of A. andraeanum was more considerable than that of C. morifolium. In addition, position of AC
part in the bottom was the best for the growth and development of in vitro roots and shoots of 4. andraeanum
and C. morifolium. Besides, plantlets were grown and developed well in vitro conditions also have good
growth and development in ex vitro conditions. The results have a great signification in plant
micropropagation.

Keywords: Anthurium andraeanum, Chrysanthemum morifolium, activated charcoal, root orientation,
plant tissue culture.
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