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TOM TAT

Nghién ctru dugc thyc hién dé danh gia tac dong cuia néng dd cac chit diéu hoa sinh
truong thuc vat 18n phat sinh chdi, ra ré va anh hudng cta cac hop chét hitu co khéng xac dinh
Ién sy sinh trudng cua cay trau ba cung dan in vitro. Trong thi nghiém tao chdi, chdi dinh duoc
nuéi ciy trén moi trudng MS c6 bd sung riéng lé benzyl adenine (BA), kinetin va thidiazuron
(TDZ) ¢ nhimng nong d6 khac nhau. Sau 12 tudn nudi cy, két qua cho thdy kha ning tao ch01
mo&i tot nhat trén méi truong bd sung 1,0 mg/L BA v6i 59 chdi/mau. Nghién ciru ciing da tién
hanh bd sung nude dira va dich nghién khoai tiy ¢ cac ndng do khac nhau vao méi trudng nudi
ciy dé theo dbi sy sinh truéng cua chdi cdy triu ba cung dan. Trén mdi truong bd sung
100 mL/L nuéc dira, sy sinh truéng cua chdi 1a tdt nhat. D6i voi giai doan ra ré, méi truong
thich hop cho tao r& 1a méi truong MS, trong khi do, méi truong MS va %MS bd sung
naphthalene axit axetic (NAA) ¢ cic nong do khac nhau déu khong thich hop dén sy hinh
thanh r& cta chdi in vitro. Sau giai doan tao chdi va tao r&, cac chdi in vitro duoc nudi ciy
trong cdc binh nudi cay kin va tdi nylon thoang khi dé khao sat anh hudng cua hé thong nudi
cdy 1én chit lugng cay con in vitro. Két qua thu dugc cho thdy & diéu kién thoang khi, chdi co
kha ning sinh trudng tot hon va cly con ¢ ty 18 sdng cao & giai doan vudm wom (73,33%).

Tir khéa: Cytokinin, hop chat hitu co, Philodendron, triu ba cung dan, vi nhan giéng

1. MO PAU

Chi Philodendron thudc ho Ray gom céc loai kiéng 14 c6 hinh dang doc la, dep mit va
rt duoc wa chudng trong thoi gian gan day [1, 2]. Trong s d6, cay trau ba cung dan 1a loai
thuce vat than thao, nhiét do1, co phién 14 day véi cac duong xé 14 sdc sao, bong muot, ciy chiu
nhiét tot va phi hop véi rat nhiéu muc dich nhu lam cdy trang tri noi that trong nha hay san
vuon, Cay trong trong chau hodc str dung canh 14 dé cam hoa.

Hién nay, nhan gidng chi Philodendron ngoai tw nhién chu yéu bang phuong phap truyen
thdng nhu gidm canh hoic gieo hat, phuong phap nay cho hé sO nhan giong thip va can nhiéu
thoi gian cho mdt quy trinh nhan giong hoan chinh [3]. Vi nhan giong la phuong phap voi
nhiéu vu diém nhu tao dugc cay con tré¢ hoa, nang suét cao, tao sd luong cdy 10n va chat luorng
dam bao, dap ung nhu cAu san xudt trén quy mo rong. Trén thé gidi cling nhu & Viét Nam, vi
nhan giéng 1a phuwong phap pho bién nhat dé nhan giéng thuc vat. Hién nay, da c6 mot sb
nghién ctru vé nhan giéng in vitro cac ciy thudc chi Philodendron duoc thyc hién nhu nghién
ctru trén loai Philodendron ‘Imperial Green’ [2], Philodendron cannifolium, Philodendron
xanadu va Philodendron bipinnatifidum Schott ex Endl. [4-6]. Cho dén nay, ¢ Viét Nam chwa
cod cong b6 ndo vé nhan gidng in vitro cy trau ba cung dan. Nghién ctru nay thue hién nham gop
phan xay dung quy trinh nhan giéng in vitro cay trau ba cung dan vé6i hé s6 nhan giéng cao, chat
luong cay giéng tot, 1am co s& cung cap cdy gidng cho thi truong cdy canh & Viét Nam.
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2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

Chdi in vitro co ngudn gdc tir @bt than cay trau ba cung dan ngoai vudn wom duge cung
cap tir Phong Cong nghé Sinh hoc Thyc vét - Trudng Pai hoc Cong nghiép Thuc pham Thanh
phé H6 Chi Minh. Tién hanh khir tring miu d6t than véi HgCl. 0,1% trong 10 phut va céy
mau vao moi truong MS (Murashige and Skoog, 1962) [7] bd sung 1 mg/L BA dé tao chdi
bén. Cac ch01 duoc tai sinh tir d6t than s& dugc chuyen qua moi truong MS b6 sung 1 mg/L
BA va cudi cing 1a cdy trén méi truong MS. Sau 4 tuan nudi ciy, chdi duoc sir dung 1am vat
liéu tién hanh cac thi nghiém.

2.2. Phwong phap nghién ctru

Khdo st anh huong ciia nong dé c&c cytokinin dén kha nang tao choi méi tir choi in vitro cdy
trau ba cung dan

Chdi in vitro cao 1,0-1,5 cm (2-3 14) dwoc cdy trén méi truong MS bd sung 30 g/L duong,
8,5 g/L agar, pH méi trudong 5,8 vdi cac ndng do cytokinin khac nhau: BA (0,00; 0,50; 1,00;
1,50 va 2,00 mg/L), TDZ (0,00; 0,25; 0,50; 0,75 va 1,00 mg/L), kinetin (0,00; 1,00; 3,00; 5,00
va 7,00 mg/L). Sau 12 tuan nudi cdy, theo ddi cac chi tiéu nhu ty 16 mau tao chdi (%), sb
chdi/mau va hinh thai chdi.
Khdo st anh hieong ciia nong dé cdc chat hivu co thiee vt dén kha nang sinh trudng ciia choi
cdy trau ba cung dan

Chdi in vitro cao khoang 1,0 cm va c6 2 — 3 14 duoc ciy trén méi truong MS bd sung
30 g/L duong, 8,5 g/L agar, pH moi truong 5,8 va cic chét hitu co thuc vt & ndng do khéc
nhau: Nuéc dura (0; 50; 100; 150 va 200 mL/L) va dich nghién khoai tay (0; 50; 100; 150 va
200 g/L). Sau 6 tudn nudi cdy, theo ddi cac chi tiéu nhu chiéu cao chdi (cm), chiéu dai 14 (cm),
s6 14/chdi va hinh thai chdi.
Khdo sat anh hwéng ciia méi truong khodng MS va nong dé NAA dén kha nang tao ré ciia
chéi cdy trau ba cung dan

Choi in vitro cao 3-4 cm va c6 4-5 14 dugc cdy trén moi truong MS va %4MS bo sung
30 g/L duong, 8,5 g/L agar, pH méi truong 5,8 véi cac nong d6 NAA khac nhau (0,00; 0,50;
1,00; 1,50 va 2,00 mg/L). Sau 12 tudn nudi cdy, theo ddi cac chi tiéu nhu ty 1é mau tao ré (%),
s6 ré/choi, chiéu dai ré (cm) va hinh thai ré.

Khdo sat anh hieong ciia hé thong nudi cdy dén kha ndng tao ré va sw sinh truong ciia choéi
cdy trau ba cung dan

Chbi in vitro cao 3-4 cm va c6 4-5 14 dugc nudi cdy trén moi truong MS c6 ndng do mudi
khodng va ndng 46 NAA tbi wu nhét duoc khao sat & thi nghiém trén. Méi truong duoc bd
sung 30 g/L duong, 8,5 g/L agar va pH mdi truong 5,8 trong 2 hé thong nudi cdy: tai nylon c6
mang thoang khi va binh thily tinh kin. Sau 6 tuan nudi cdy, theo ddi cac chi tiéu nhu ty 1¢
song khi ra vuon wom (%), s6 1&/chdi, s6 14/chdi va hinh thai chdi.

2.3. Mdi trwdng va diéu kién nudi cay

Moi trudng nudi ciy trong cac thi nghiém 1a méi truong MS, 2MS b6 sung cac chat diéu
hoa sinh truong thuc vat va cac chat hiru co ty nhién véi cac nong d6 khac nhau. Moi truong
dugc hap khir tring ¢ nhiét 6 121 °C, 1,0 atm trong 15 phat. Mau dugc dit & phong nudi cdy
dudi cuong do anh sang 2500 + 200 lux, nhiét d6 25 + 2 °C, d6 4m trung binh 25 + 2%.
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2.4. Xir Iy théng ké

MSi nghiém thl'rc‘cﬁa t‘hi nghiém dugc 13dp lai 15 lén, cac sb liéu ‘ghi nghiém dugc phan
tich thong ké bang phan mém Statgraphic Centurion XVI, st dung trac nghiém da bién d6
LSD véi d9 tin cay 95%.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia ndng dd cac cytokinin dén kha niing tao chdi in vitro ciia ciy triu ba
cung dan

Trong nudi céy mé té bao thuc vat, bd sung cac chét diéu hoa sinh truong thuéc nhoém
cytokinin vao giai doan tao chdi rat can thiét vi tac dung chu yéu cua cytokinin 1a kich thich
su phan chia manh mé& cia té bao, dic biét cytokinin c6 tac dong rd rét 1én sy hinh thanh va
phan hoa chdi [8]. BA, kinetin va TDZ 14 ba cht thuéc nhém cytokinin c6 tac dung tdt dén
kha nang tao chdi trén nhiéu ddi tuong thuc vat khac nhau va ciing dugc st dung cho thi
nghiém nay. Két qua dugc thé hién ¢ Bang 1, Hinh 1 sau 12 tuin nudi cdy.

Bang 1. Két qua anh huong cua ndng do cac cytokinin
dén kha nang tao chdi in vitro ciy tru ba cung dan

Cytokinin I\(Ir‘:]r;%go Tycl}f’gi“f})z)t@“’ S0 E’gﬁ’;ﬁ‘;’au Diic diém hinh thai chdi
PC 0,00 0 0,000 £0,00 | Chdi sinh truong vé chiéu cao
0,50 100 34,53°+0,91 | Chdi to, 14 16n mau xanh dam
BA 1,00 100 59,00°+ 1,13 | Chdi to, than cao, nhidu ré
1,50 100 41,20° + 1,37 | Choi nho, 14 mau xanh nhat
0,25 100 14,739 1,10 | La chuyén vang, xuit hién mo seo
TDZ 0,50 100 7,00"+1,20 | Chdinho, xuét hién mé seo
0,75 100 6,07 +0,88 | Choi bién dang, xuit hién mé seo
1,00 100 22,73F£1,03 | Choi to, 14 16n, nhidu ré
Kinetin 3,00 100 25,876+ 1,30 Chdi to, 14 16n mau xanh nhat
5,00 100 27,939 £1,28 | Chdi nho, 1a mau xanh nhat

abed: Chae mau tw khdc nhau trong cung mot cot biéu dién sw sai biét co y nghia o do tin cdy 95%

Trén moi truong DC (d6i ching), cac mau ciy khong tao chdi. Trong khi do, mau cay
trén moi truong bd sung BA, klnetln TDZ véi cac néng do khac nhau déu cho ty 1& mau tao
chdi méi 12 100% va c6 khac biét vé s6 1u0’ng chdi tao ra so v4i moi trudong dbi chimg. Piéu
nay cho thay, bd sung cytokinin vao moéi trudng nudi cdy c6 vai tro quyet dinh cho su phat
sinh chdi moi ¢ cay trau ba cung dan. Khi tang nong do BA, sb luong ch01 ting dang ké va
cao nhéat d ndng do 1 mg/L BA (59,00 chdi/mau), chdi to, chat lugng choi tét. Trén moi truong
bd sung Kinetin va TDZ & cac nong d6 khac nhau déu cho sé lugng choi thdp hon trén moi
truong bd sung BA. Két qua ndy twong tu voi cac nghién ciru trude dy trén cac loai thudc chi
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Philodendron. Bdi véi tao chdi cay Philodenron cannifolium, méi trudng bd sung BA tao chdi
hiéu qua hon méi trudng bd sung TDZ, cac chdi duge nudi cdy trén moi truong c6 TDZ chu
yéu 14 tao md seo sau d6 mau chét [4]. Trén dbi tugng cly trau ba canh phuong (Philodenron
xanadu), BA c6 kha ning tao chéi t6t hon Kinetin [5].

BA
(mg/L)

TDZ
(mg/L)

0,25 0,75 1em

Kinetin
(mg/L)

lcm

%

Hinh 1. Chdi cay trau ba cung dan dwoc nudi cdy trén mdi truong bd sung cac cytokinin khac nhau.

3.2. Anh huéng ciia ham hrong nuéc dira va dich nghién khoai tay dén sy sinh truéng
ctiia choi ciy trau ba cung dan nudi cay in vitro

Choi cdy trau ba cung dan can rat nhiéu thoi gian dé sinh truong néu chi ciy trén moi
truong MS, cac nghién clru trude day da cho thay viéc bo sung cac hop chat hiru co vao méi
truong nudi cdy sé gilp 1am ting kha nang sinh truong va phat trién trén nhidu dbi tuong thue
vét [9-11]. Nudc dira va dich nghién khoai tdy dugc dung dé khao sat sinh truong cta choi cay
trau ba cung dan trong thi nghiém nay.
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Bdng 2. Két qua anh hudng cta nong d6 nudc dura va dich nghlen khoai tay
dén sy sinh trudng ciia chdi cdy trau ba cung dan nudi cdy in vitro

A1~ A . | Chiéu cao chdi A1 1A e Chiéu dai 14 P . (1A
Chat hiru co | Nong do (cm) S6 1a/choi (1a) (cm) DPac diém hinh thai choi
bC 0 1,369 + 0,14 4,279 +0,80 1,29+ 0,15 |Than ém, co 1é
50 1504+0,14 | 6,009 +0,85 | 1,81¢+0,19 |uat hién mo sco, tao
choi méi
PN 100 2,108 +0,19 10,202 + 1,08 2,212+ 0,16 Xuat hién chdi bén, cb ré
Nudc dira
(mLL) 150 1,81 + 0,18 7,07¢+1,03 1,95 + 0,22 |Thanto, XUAt hién chdi bén
200 1,64% + 0,19 8,40"+159 | 1,61%+0,15 |Xuét hién mé seo, c6 ré
on N
50 1,71 + 0,19 6,60 + 1,18 1’3917 * Than nho, co ré
A 100 1,46% + 0,12 5,277+ 0,88 1,66% + 0,18 |Than nhd, co ré
Khoai tay
def
(o/L) 150 | 1,60 %015 | 613%+1,36 1’251 L | Thannho, c6 13
200 1,64% + 0,27 5,40 + 1,64 1,419" + 0,13 | Than nho, ¢ ré

abed: Ciae mau tw khéc nhau trong cung mot cot biéu dién su sai biét ¢ y nghia ¢ do tin cay 95%

Nudce dira
(mL/L)

Khoai tay
(/L)

Hinh 2. Chdi cdy triu ba cung dan dugc nudi cy trén moi trudng bd sung nude dira

va dich nghién khoai tay

Sau 6 tun nudi cdy, su sinh trudng ciia chdi cay trau ba cung dan in vitro trén moi trudng
bd sung nude dira va khoai tdy ¢ cac ndng do khac nhau déu tot hon so véi méi truong ddi
chirng va tot nhat trén méi truong bd sung 100 mL/L nude dira. Cac chét hitu co nay dugc biét
dén 1a ngu(‘)n hop chét hiru co tw nhién chira nhiéu vitamin, chit xo, hormone tur nhién, protein
va chat khoang [12], do d6 d 1am ting sinh trudng cua chdi. Chiéu cao chdi, s6 14/chdi va
chiéu dai 14 trén moi truong bo sung nudc dira hau hét déu cao hon so véi chdi trén moi trudng
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bd sung dich nghién khoai tay, diéu nay co6 thé 1 do khi bd sung khoai tay vao méi truong da
lam 1am dic va thay doi pH ctia moi trudng nudi cay nén anh hudng dén qué trinh sinh trudng
cta chdi, trong tu nhu trong nghién clru trude day trén dbi twong lan hai [11]. Trong cac
nghién ctru trude day da ching minh rang bd sung nudc dira & giai doan ting trudng chdi s&
thu dugc két qua t6t hon so véi cac chét hiru co khac [9, 11, 13].

3.3. Anh hwdng ciia nong dd méi treong khoang MS va nong dd NAA dén kha niing tao
ré cua choi cay trau ba cung dan

Hau hét, thuc vat cin ¢ auxin dé cam tng sy ra ré [14], nhitng loai auxin duoc sir dung
rong rai trong vi nhan gidng cho viéc cam ung hinh thanh ré 1a IBA, NAA va IAA. NAA la
auxin nhan tao, c6 hoat tinh manh nén thuong duoc sir dung trong qua trinh kich thich ra ré dé
tao cdy hoan chinh in vitro [8]. Bén canh d6, ndng do khoang da lugng ciing anh huéng 1én
viéc tao ré cua nhiéu dbi tuong [15, 16].

Trong thi nghiém nay, NAA duoc bd sung vao hai loai méi trudng co6 ndng do khoang
khac nhau dé khao sat kha nang tao ré in vitro cay trau ba cung dan.

Bang 3. Két qua anh huong cua ndng d6 méi truong MS va ndng do NAA
dén kha nang tao re cua choi cay trau ba cung dan

MOi  |Nong dO NAA | Tylémau | x x, , 1, x | Chiéu dairé Lz ..
trwong (mg/L) ta0 13 (%) So6 ré/choi (re) (cm) DPac diém hinh thai
0,00 100 493°+0,96 | 3,55°+1,06 | R& nhd, mau xanh
0,50 100 18094077 | 1,672+0090 | X€ nho, mau trang, xuat
hién mo seo
15MS 1,00 100 413°+119 | 0,68'+0,85 1}1‘3 nho, mau trang, xuat
1€n MO S¢O
1,50 100 18004094 | 1,017+0,67 | Rebien dang mau trang,
xuat hién nhiéu mo seo
2,00 0,00 0,009 +0,00 | 0,00°+ 0,00 | Xuthién nhiéu mé seo
0,00 100 10,20°+1,01 | 5,36*+0,67 | R& to, mau xanh
0,50 3333 | 0409+063 | 3354084 | RE to, mau trang dyc,
xuat hién mo seo
MS 1,00 5333 | 073%+080 | 256040091 | X€ nho, mau trang dyc,
xuat hién mo seo
1,50 53,33 23304062 | 1,107+088 | R¢ 0, mau trang duc,
xuat hi€én mo seo
2,00 53,33 10724071 | 2,93% + 0,36 | Re bien dang, mau trang,
xuat hi€én mo seo

abed: Che mau tu khdc nhau trong cung mot cot biéu dién sw sai biét co y nghia ¢ do tin cdy 95%

Sau 12 tuan nudi cdy, chdi in vitro cay trau ba cung dan tao 1é t6t nhét trén moi truong
khoang MS khong bo sung NAA. Diéu nay cho thay, chdi trén moi truong khong bd sung chat
diéu hoa sinh truong thue vét c6 kha nang tu tong hop auxin ndi sinh kich thich tao ré. Khi bo
sung NAA vao mdi truong voi cac nong do tir 0,50 dén 2,00 mg/L trén ca hai moi truong
khoéang, mau cdy c6 kha nang tao re rat théap, chu yéu xuat hién mo seo do auxin 6 nong do
cao hon so véi nhu cau s& cam Umg phan chia té bao thuc vat mot cach vo to chirc va hinh
thanh mo seo, wrc ché qua trinh tao ré [17]. Két qua nay tuong tw v6i nghién ctru cia Sreckumar
va cong su (2001), chdi ciia 6 gidng cdy thudc chi Philodendron c6 kha nang tao ré tot nhat
trén moi truong MS khong bd sung chat diéu hoa sinh trudng [3]. Tuy nhién, & mot nghién
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ctru khéc trén Philodendron bipinnatifidum, ty 16 mau tao r& va sé lwong ré hinh thanh trén
moi truong bd sung NAA lai cao hon trén méi truong khoang MS [6]. Nhur vay, tiy vao timg
loai thyc vat, nong do khoang va chét diéu hoa sinh truong thyc vat anh hudng 1én sy hinh
thanh ré s& khac nhau.

3.4. Anh hudng ciia hé théng nudi ciy dén sinh truéng va ty 1é séng & giai doan vuon
wom ciia cdy trau ba cung dan in vitro

Trong nudi céy mo té bao thuc vat, cac phuong phap giup cdy in vitro c6 thé séng va
thich nghi v6i méi truong ngoai ty nhién rat can thiét, day ciing 1a mot giai doan quan trong
trong vi nhan gidng thyuc vat. Ty 18 séng va su sinh trudng cia cy trau ba cung dan in vitro
duogc nudi cdy trong binh thuy tinh kin va tdi nylon c6 mang thoang khi s& dugc so sanh trong
thi nghiém nay.

Sau 6 tudn nudi cdy, ch01 cdy triu ba cung dan c6 ngudn gbc tir nu6i cy in vitro trong
diéu kién thoang khi co ty 1& séng ngoai vudn wom cao va sinh trudng t6t hon so véi nudi cdy
trong binh thuy tinh kin. Mang thoang khi lam tang kha néang quang tw dudng cua cdy, giam
nong do khi ethylene va giai quyét van dé thay tinh thé, gitp cay khoe manh va thich nghi t6t
v6i moi truong ngoai tu nhién [8]. Anh huéng cua diéu kién nudi ciy cung dugc nhiéu tac gia
quan tim trén cac doi tuong thye vat khac nhau. Cay Juglans regia nudi cay in vitro trong didu
kién thoang khi c6 ty 16 mau tao ré cao, chiéu dai ré va chit lwong r& tot [18]. Nubi cdy trong
diéu kién thoang khi ciing da thuc ddy qua trinh sinh trudng va phat trién cua chdi lan kim
tuyén in vitro [19].

Bang 4. Két qua anh hudng cua cac hé thong nuéi cay dén sy sinh trudng cua va ty 1 song
0 gian doan vuon vom cua choi cay trau ba cung dan

Nghiem thie | 1Y 16S0N80 | g xp 80 (r8) | 86 14/chdi (chdi) | Dic diém hinh théi
vuon vom (%)
Binh kin 26,67 4,60° + 0,83 5,53 + 0,90 R& mau xanh, 14 ngin
Co mang. 73,33 6,80° + 1,08 6.40°+0,83 | K¢ Udaimau trang dyc,
thoang khi la dai

abed: Ciae mau tw khéc nhau trong cung mot cot biéu dién su sai biét c6 ¥y nghia ¢ do tin cdy 95%

Hinh 3. Hinh thai chdi trén mdi truong tao 1é va ngodi vudn wom
a, b, ¢, d: Hinh th‘éi choi trén moi truong tao ré (a. MS; b. 2 MS; C. MS+NAA; d. %2 MS+NAA);
e, f: Hinh thai ch6i ngoai vuon wom (e. choi trong binh kin; f. choi trong diéu kién thoang khi)
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4. KET LUAN

Nghién ctru da khao sat mét vai thong sO moi truong trong nhan gidng in vitro ciy trau
ba cung dan. Choi moi dugc tai sinh t6t nhat trén moi truong MS bo sung 1 mg/L BA. Choi
in vitro sinh trudng t6t nhat trén méi trudng MS bd sung 100 mL/L nude dira. O giai doan tao
r&, chdi cdy trau ba cung dan c6 kha ning tao r& t6t nhat moi truong MS khong b sung chzit
diéu hoa sinh trudng thuc vat. Khi nuéi cdy trong diéu kién thoang khi, chdi ¢o ty 16 song
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ABSTRACT

RESEARCH ON MICROPROPAGATION PROCEDURE
OF Philodendron ‘Jungle boogie’

Le Thi Thuy*, Huynh Tuan Qui, Tran Uyen Nhi
Ho Chi Minh City University of Food Industry
*Email: thuylt@hufi.edu.vn

This study aimed to determine the effects of the concentration of plant growth regulators
on shoots, rooting and the effects of organic additives on the growth of Philodendron sp. The
shoots were cultured on MS media supplemented with separate additional benzyl adenine
(BA), kinetin and thidiazuron (TDZ) at different concentrations. After 12 weeks of culture, the
results show that the significantly highest number of shoots was found on medium
supplemented with BAP at 1.0 mg/L, with 59 shoots/sample. The supplementation of coconut
water and potatoes was investigated to find the most suitable organic additives for shoot
growth. After 6 weeks of culture, the best growth was obtained with MS media supplemented
with 100 mL/L of coconut water. MS media free of naphthalene acid acetic (NAA) was the
most appropriate medium for rooting. Following the in vitro multiplication and rooting step,
in vitro shoots were cultured in closed vessels and ventilation plastic bags. Plastic bags resulted
in better shoot growth, and the survival rate at the nursery stage was 73.33%.

Keywords: Cytokinin, micropropagation, Philodendron, organic additives.
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