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PREFACE

) Praise and gm_lihuh: 1o ||’l'_ presence of Allah SWT who | given blis grace and
]_.guu:!rl.l'nr:u o b Ml requires proceedings on the resulis of the "International Conferene i
Agriculture in 20097 with he heme "Reshaping Agriculiure in Disruption Era® can he
changed,

The 2009 Intemational Conlerence on Apgriculture held by the Faculty of Agriculure
of the Universitas Permbangunon Masional “Vetesan™ Inwa Timur is expected 1o accommodale
all the participants involved to joimly address various issues so that it will increase the \raa e
of keowledge and increase rescarch in agriculiure in apricultural change in the cureent
disruption crv, This is in aceordanee with the theme of the aclivity " Reshaping Agriculiire in
Disrupion Era ",

The Committes thank you profusely Tor the trust and full support of the Rector of the
Universitas Pembangunan Nasional “Veleran” Jawa Timur and the Dean of the Facuity of
Agriculture, Universitay Pembangunan Masienal “Veteran™ Jawa Timur. The committee also
supports thanks and gives high respect to the keynote speakers, invited speakers, moderators
and all participants who have been invited to attend and actively participate in 1he International
Conference on Agriculture in 2019, The award was also conveyed to “the e-ASIA™ for its
support. Then high appreciation also for all members of the committee who with dedication
and hard cffors 1o make this activity run successfully.

We apologize for all the deficiencies, both in terms of the implementation of activities
and in the preparation of this proceeding. We hope this activity can benefit us all.

D, Ir. Tri Mujoka, M.P.

Chair of International Conferences on Agnculture 2019
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L"”r:fll;;llp-llu:nliw of Vanda Tricolor

Liquid Organic Fertilizer and
Cytokinins Enhancing The

(Gatol .‘:‘llp:l-rl;.-,l-:ll1 Agung Astuf

Innaka Ageng Rineksane’, Imam Hicayals
Imire [naversilas I"-!ururrmi'ﬁ;r'lh Yopyakars

Department of Agrotechnodngy, Facully of Agriss .
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"*Comesponding Auhor: Mﬂmﬁmﬂﬂ

Abstract
rows on the slopes of Mount Merag;

Vanda tricolor 18 an endemic orchid thot g : ;
Yﬂg}'ﬂkﬂ]’t& Indonesia. This archid has white-brown Mowers with F“l'phﬂh. red S.IIHE Th

existence of Famda fricolor is becoming scarce due 10 eraplion and exploftation oulside i

. : rips : thod of propagation of this un:hi-l:l,l I::ul the cost of
habitat. Micropropagation is used as a e p [FI1h|: AR SRS A

chemicals used is expensive. Thercfore substitution o m 5 mecd
edium and cytokinin for the multiplication of

done. This study aims 1o obtain a substitution m | .
Vawda rricolor orchids. The study used a single factor completely randomized design,

consisting of & treatments: leaf fertilizer medium, liquid organic fertilizer medium and M5
medium added with 2 mg L' Thidinzuron and 100 ml L' corn extract, The results showed
that the liquid organic fertilizer medium supplemented with 100 ml L™ com extract can bea
substitution of the medium and cytokinins for multiplication of Fanda tricelar orchid shoots

indicated by the parameters of increasing the number of leaves (1.15 leaves).

Keywords: Orehid, Liquid organic fertilizer, Leaf fertilizer, Com extract, Cytokinins

[ntroduction

Vanda tricolor orchid is an endemic orchid on the slopes of Mount Merapi Thic
archid has white lowers with reddish FI-||:|'|_'|-||; spots that |jve fpiphj-'tll:a"}r bl il fﬂl.l.lllj
on tree trunks in the Merapi Mountain forest aren. However, the AR b N which
it} burss UFhot clouds fenfeat Toees: Heel o e stopes of the mountain, thus scorching
80% of habitat and threatening the preservation of these orchids., | iies ||;+: oopalatth i
this orchid is also reduced due to exploitation by people who bring the Vanda tricolor ot
its natural habitat just 1o collect or sell it owtside (ye grpeq (Metusala, 2006),

Conservation efforis on the Vanda tricolor have been 1::1 ied by the Narur!
Resources Coordinating Board by giving hese plagyg med out by
Merapi arca. However, the maintenance and copy entiona

out by farmer groups have not been able (g NCreage the populati f Vanda tricod™
N o an

plants after | year.

Dipindai dengan CamScanner




INTERNATIONAL CONF
Faculy ol o ERENCES ON AG .
rieuliure, oy RICULTURE (ICA) 2019 ["r,,h

Frangdat Mt "
...,..H:"“"I'll.“ IE S |'|1I'I' Eant down

[ : -i La'dfuy =4
= el o g |-1l r:ﬂi:.:'ﬂl‘ P fnll:-‘_

{ne altermative proguneation techyi
o | L !L.I..|'|1I||;|1|1- thim ¢in be dore i1 thraush in wilre € lture. In
yiere culture can be ussd for propagang al orchad e IR DR M !
i ethod, hundreds of e o type orchis M
Lol {Sanchr, 2003). Hlowever, (e

s i o reltavely shen time. Through

il ein be obtained that have relatively uniform
¢ ¥ . ;

nom ane prowlly repulators used inoan vilre cullure

:Ir': III:I i II I“ L |
I.“Irl-l:lil.“Lq “c'ld!'l. “l ||L dil“l._. Llﬁ. el I I_'"n:l h -gl I ; ; I

. 1"{*"“"'%‘ "4_"“] = 1 "m.“r-'r ROWrCe containing evickinins, The results of the study of
_'-3'.{II-'|"""““ et al (2006) showed the use of com extract : . -
i ] siract ot a concentration af 100ml /[ can

aimulate e growil of Dendrobium sp archid sprouts, which s indicat B :

. time the buds a Ry . is Ir'.-l]l-!.:'!.ll_d |:rjl'.1|1-.. parameters
ot : 3l o mbe of shoots, and shool length with optimal resulls. [0
Hldition 10 natur growth ’“E’rl'!"“"ﬂ agents, the substitution of expensive synthetic mediums
5e n.:.:j_-d5 Y |::¢ done for orchid muluiplication, Liguid fenilizer and organic [ertilizer 18 an
iemalive medium '-1“’-_{3'1 be used for multiplication, because it is cheaper when compared
i 1 wilro culture media such a8 New Dogashima Medium. While the results of Wangi's
rescarch (20097 showed that the use of Growmore foliar ferilizer with the addition of banarna
eypract (1 and 50g / L was able 1o produce callus on orchid Dendrodium sp. Nurika's research
resulis (2016} nlso showed that the use of 3ml / L liquid organic [ertilecr produced the best
prowih in the Vanda tricolor subwculture,

Rincksane et al (20192) results show that Benayl Amino Purine 0.5 mgL-1 which is
5,,1“_-.|¢_-|11:u’r-:d on New Dogashima Medium cnhances the multiglication of Vanda tricalor
orehids as shown by the parameters of the diameters of PLIS [1.53 mm) and the rumber of
doats (2.6 shoots). While Rineksane et al (20198) also stated that piew Dogashima Medium

coconul water 150 ml L-1 + banana extrict 150 g L-1 could replace the
lication of Yanda trieojor as indicated bey the

he percentage of explants sprouting (46.6%)

spplereented with
role of synthetic growth regulators in the multip
pArIMELLTS of number of shoots (6.66 shoots), 1
and inercase in number of leaves {3.26 leaves).

This study aims to obtain 2 substitution medium and eytokinin for the multiplication of

Fanda iricolor orchids,

Muterial and Method
method in the laboritory with a single

The study was conducted using an experimental ith
Mesign consisting of 6

factar experimental design, arranged in a Completely R.:mdu:umm:dl ; o0
treatments namely 3g / L foliar fertilizer + Thidiazuron (TDZ) Img /L, 3g / L. foliar fertilizer

¥ 100mk com extract / L, Liquid Organic fertilizer iml /L '_T“nil:liuzun:-n Img /L. T_in:!uid
Orgamic Fertilizer 3ml / L + corn exiract |00m! / L, Murashige and Skaog (M5) medium

443p + Thitiazuron 2mg / L and MS medium 4,43 +cor extract 100ml { L. I-Z:-chdtr;:lt.mun.1
was supplemented with nctivated charcoal 0.2 2 f L. E“':l_‘ “'"*"t”?m e TPET:! 15:::::;
each replication consisted of 3 samples, cuch sample consisted of I explant =2 58

Teatment unit was 54 boltles.

Dipindai dengan CamScanner



LTU

aGRICU :

INTERNATIONAL CONFERENCES O Tl gy st Camll
anjlyn-:'.ﬁqn:uﬂu'f.w__‘:f;,_ 5,,;,“.“ ey I'."‘_
i ey e S

v .-.ﬂ--r'-'-""_-_._-_-___________.—-—

i1 is extracted and then ke,

Freparation of Corn Extroct o until
Com extracl is made by blending YoUeg ﬁ: ition
: 0 ;
acconding o the treatment that is [00ml 7 L ToF 200 mk 5
Mediwm Preparation s trentment. Fach treatmenl comtsipe
i

The medism is made as much as 200 ml for e .
WS mediom, haguid arganic fertilizer, leal fertilizer "":IE" =
sucrnse, phytagel, ppm, aclivated charceal and distilled

micdivn beocame 200 mi.

iy Thidlsazuron oF €OM EXIREL ang

Ineculation i ;
(. Each bottle contains

Explant inoculated in a mediom beide according 0 tmtzl.m_ o the treatment and

one explant. After planting, the culture botiles are labeled aceo m;::;, ber temperatute of
planting date and stored in the incubation om. The incubation cham 0

culture between 24-27°C and humidity ranges from 70% and the light intensity of 1000 Jux
fior 24 kours every dav, The parameters pkeerved included the FI“I'\IE:L"T!lnl‘l"‘-' of viable t::h:p]ilnl.'a,
the percentage of contaminznl explants, the percentzge of browning explants, the percentize

of vitrified cxplants, the pereentage of callies explants, skoot height and number ol leaves,
Ohservation data were analyzed using Analysis of Variance al the a = 5% eror level, i there
was 2 real difference hetween the treatments tested then o further west was performed using the

DMRT (Durcan's Multiple Range Test) at the a= 3% level.

Hesearch Findings and Discussion

The Percentage of Viable, Contamination; Brewning and Viirification Explant

The success of in vitra culture is determined by the percentage of viable explants,
confamination, heowning and vilrification. In additon, (he compatibility between the
medium and explants also influences the success of in vitm bl vechaiiges. Bercenthi
of viable explants, percentuge of contamination explanls, percentage of hfl:l'l-'-'nilng it
and percentape of vitrified explanis of Vanda tricolar are presented in Table |

The ccaults of the analysis in Table | shov that the percentage of viahle exslonts I8

all types of medium (Foliar lertilizer, liquid oopmnic Fertiliver. MS) |.=m:I ed“]-jll ot
F'r.-:l-:luf.:cd a lgher percentage of viable explanis a5 sompared o (e IJJpld. e u.lrn'l ed
with |:1:.|r.|1 extract. This is because explonts in eich mediym S JIL .tl.ll'll sUpplemen |
have increased browning. Com extroct thay i "': addition of wom eximie
manufaciuring process can spur damage |o he itegrity of 1_" ¥ damaged during the
treatrment of this medium is due 1o the nzyme netivity (hay plint l!_&suc. Browning in Lhe
com extzact, Preparation of carm extract o SUBSLitute kel QCCurs in the fresh material of
the process of cutting corn kemels Causing mechanical g. Bhe plant growth regulator through
spier plant 1issue integrity, This causes the ———— idrn.lgr:. This mechanical damage can
wsually an amino acid tyrosiee and phenalic W'“Flﬂnm-; “ONLct with the sybstrate which 15
= Mirki e cateching, caffric acid and

166
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o acid so thal the phenolic substrage

i | 4
HET ylalani i M plants will e
.;p.lrﬂf"*l"vh"n!' tﬂnmlmhlnmjmn.l oxidized 1o qUINONE by (1 H be hydrogylaed 10 3.4-
A el 2012) ¥ the enzyme phenotase (phenolase)
1 ]

il Effect af ineeidivenn aved cytokin sihsiitntion o
" the percomtage of viable
explunts,

i e e, :
ﬂgiﬂmnnm:. hrenerniegr, el vitrificution S Vsiide o
Vidble  Browpme ot 8 wecks afer planing

Treatmenl Explant E:ll:p]:mth Conlamination  Vitrilication
e ( ¥n) (%) Explant (%) Explant (%)
“Fohar Fertilizer + 35,6 444
Thidizzarn 1 133
Foliar Fertilizer + Corn 2223 1767
Extract 0 313
Liguid Organic Fenilizer + 100 0
D2 . ¢
Liguid Organic Fertilizer + 83,9 772
Com Extract L 1.1
a5 = Thidiazuromn 55,33 447 1] 333
3 e 0 .l

w15 = Corn Extract

study (Table |} showed that there dre no contamination (0%5) in all
namely the explants vsed were sterile cxplants,
i@ 5o Lhat reduce the risk of

The results of the
etments, this was due to several factors,

aelization of materials and mediums were appropria
ation, In addition, each mediwm was supplemented with PPM (Plant Preservative

virure) which minimize the occurrence of contamination. This is in accordance with the
caternent of Sharaf and Weathers (2006), PPM is ane of the bincide ingredients in liquid
cdture including Isntiazolone whicl can inhibit microbes and fengi.
Explants are categorized as vitrified i its chlorophyll lass so the leaves and stems
appexr 1 be (ransparcnt and hrittle white. Based on the data from Tﬁh]_n: 1. Tnmifn:au-:-n that
sccurred i this study was low, pumely berwecn 111 - 31.3%. VII:I'I.I-!I:'-':II:L{!II'I 15 _L-.Enr.:n!u:.'
wsciated with browning explants. witrification uswally oCclts 24 .1.1.-|:|:F-.5a after laru-.-.ﬁnlt:.i
tpants oceured. However, 8 gmall portion of explants .m |.:IE vitzified :!m:r;]f t:mf::-r:rul
freen colored explents will tur trangparent white. ‘L-"!itl'.ﬂﬂill.l.ﬂf-i r:r||11 L1Ir: |F;;: in-.::; 1'::-..- i
lclors such as the (ype of explant used, high relative Jumidity, low 1 1ETsIL

. [ jtrifie «| abnormal
mbalance of micro elements and hormores. In this srudy yitrified e phanis ﬂlm:du,:m s
& became lrmsparenl while, the planis p

contamin

yle,
2002) vilrification Qoours due

Ewth, the goler of the leaves and s1er pY
uned and |ooked fragile. According 12 gantaso and HU?*"” L Lpurcn':hfl'"““l tissue) and
" Bailurg or gn obstacle in the Process of cell wall E'l'.l-:'ln.'llll':':I[hTﬁtrBinhihilnd-
"sacles i the process of lignin formation. This causes plant gro

167
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The Perceptape of Callus Explani

explants 10 plant growth regulater in the mediam = i i
; : wall Ty
plant growth epalioor has varied effects on calius Jiokisn
E 3 =
ewplants, A graph of percentage of coplamt callus a8 the ¢

ent medium with 1he aild gy
ea

: R f (e 10 4L :
Phe ability of explants in forming collus 0 T T pe of eaflus explants. Ty,
v : kK S 2 . ’
of plint growth regolator can Be detenmined through 11 | spOnSE of Vandn tricolor orehig
. w1l TSR
preater e percentage of enllus explams shonwedd that o Pased o9 the results of the ELITH TS
Iagtbot wanda tricolor anchig

J ol e observation {8 woeks) jg

presented in Figure |,

|68

11.11

=
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=
[ =)
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ﬂj_u a _ B e e
E F

Trestmont

A s Foliar Fertilizer + Thidizeuron

B Foliar Fertilizer + Corn Extract

€ : Liguid Organic Fertilizer + TDE

I3 : Liguid Organic Fertilizer + Com Extract
E : MS + Thidrazuron

F : M5 + Corn Extract

Figure 1. Effecr of Medinm and Cyiokin Substitntion on The Percentage ﬂ-_f Callns
Explants on Varda Tricolor Explamis ar § [Weeks Afier Planting

Callus formation occurred in several treatmenss at the dth weck, namely the
treatment of 3ml / L Liquid Organic Fertilizer which was supplemented with TDZ and
corn extract, It is suspected that Liquid Organie Ferilizer medium is able to induce callus
because it contains ]:llunllgm'.l.'lh regulator, namely auwxin, and eytokinin. Ausin and
eyvtokinin are (wo types ut. plant growth regulators which are often used to induce plar
morphogenetics (Zulkarnain, 2007),

All explants that weee inoculated in the foliar fertilizer medium have 1ot formed
callus. Explants in foliar fertilizer and pay Medium il S W 9 e
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Aler the .*:'-l.:'|||1l.ll l.,:-.|::|i':|:||::l. I sl el proslyep enllus, This j in line with the stptement of
pineksane and Sukargan (2005) Mt e 1ime merde

I im cullgre propagation in wilfg on
yanida pricolor Lindl Suavis vorjeljes A
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. ; % <M13) also stated (ha onpe of the weaknesses in the
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af callus and shoots, Dwivini |

0 week 4 weeks B weeks

-]
-

I.l

1 '-I".:I 5
C : Liquid Organic Fertilizer +
Thidiaruron

D : Liquid Organic Fertilizer +
Com Exlesct

|, ) ::.-.'i'.

F : MS + Com Extract
= - Callus Formation

~ - Leaves Formation

:‘:_ - Root Formation

' Swollen Ex plant
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Liquid Qrganic Fertilizer amd M5 -+ (Thidinzron, md Cors 200

The data en Fipure 2 showed the formation of enlles in the tresment of Ligyiy
Organic Fertilizer 3l / L, + T0Z Zing ¢ L and Liquid Organic Fenilizer dml /L com exigg,
VODmE /1. 210, 4, and 8 wevks, |1 js thought that cem extracl contains e hormones cylokip),
and mixin which con stimulate cell divisian and cell division. I uecordance wilh g,
Siitement of Matsir (2002) thay the addition of auxin causes callus EIDM'? !’n:-m EAplants,
While the cvtokining wisich sipplemenied can encourage the |1r|:rl.'4,:5.5.ll-f cell :I|1.'u.|'-|}:r!. Explang
m the foliar femilizer 3g 7 L omd M5 medigm only swell leading 1o callus rﬂ-lm-ilr_ﬂn. which
Means the cell is -l!||||:|.rg_|.=|.]_ The resulls of observations of shaol developmentl i Seyergj
treatinents also showed roct growth at the fourth week. This is due to balanced cytokinin ang
AU content in the medivem, so growih leads jo the formation of shoats and raats.

Shoot Hekght

Shoot height 15 one of the growth indicstors that xims o determine the respons: of
Vomda tricolor shoat explanis Lo the treatment of medium amd cytokinins, The resull of
amalysis of shoot height is presented in Figure 3

Fe

erml]
s

The increase inshoot helght |

: Foliar Fenilizer + Thidinzuron

+ Folrar Fertilizer + Com Exiract

+ Liguid Organic Fertilizer + TDEZ

: Liquid Organic Fertiliner + Com Extract

r M5 * Thiadiazuron

= |“I|.; + Corwr Exiroct

Figure 3. Inflwence af Medimn Composition af Foliar Ferdifizer, Liguid Organic Fentilizer
arid M5 + (Thidiazirow, and Corn F-'-Wrr;l T; eﬂfm Addition of Vanda m'i-,;,,;,,, Explamis
at

HEDOm >

1T
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The results of ;1n.'1|3|.'5i5=, of T""i"“:"' showed that the use of Fuliar Terilizer, lguricl
- fertilizef and M5 medium did not significantly influence the height of Vanda ircober
41 § weeks (Figure 3). However, the use of foliar and liquid organie fertilizer with the

; of com eXIrct encolrages the increase in shoot height, This is presumably because

: i n H - -1 - .

it iR quid organic fertilizers contain high Mitropen clements which are able 1o
e e with protein in corn extracl. Setawali et al (2016) also mentioned that com
gt

)

s contains @ lob of carbohydrates and protein. Nitrogen clements functions 10
ik

- gmino acids {proteins), nucleic acids, nucleotides and chierophyll in planis, so that in
I ence of Nitrogen, planis will accelerate plant prowth (height, number af nillers,
i E:;]f hranches). | - .
e Based on the graph of the influence of the composition of the feliar fertilizer rl?':ldlmn,
1 Organic Fertilizer and MS + {Thidiazuron and com exiract) on Lh-e high ?.dﬂi[llirl'! of
LA Jor explants at B weeks, it shows that leaf fertilizer and liquid orgamc I'::mImFr
e m:;diﬁnn of com exiract can increase shoot height merease. This is thought to be in
e IJhr'lizn:rs. and liquid organic fertilizers containing high N elemcnls lh:{l are able 'I'-'r
il |:‘.|:rL1 ‘h protein in com extracl Setiownti et al (2016) also mentioned Fhﬂl in
ek ntains mostly carbohydrates and protein. The N clement funchions Lo

orn GO _ :
fmpr:?:ﬁ:n acids (proteins), nuckeic acids, nucleotides, and chlorophyll m_pl‘anls, 5211;:;1 ;r;_
ﬂiﬂﬂ of N, plants will accelerate plant growth {height, number of tillers, nu
i ract in MS medivm causes the increase in

the addition of com ext _ e o
hS;hllhE I:iil:iu-i:q[lnwtr as compared to MS medium with the addition of TDZ. This 15
shoot heignt W

: : . :

U i . . ere essential amino acids than an:.r_mhe

hecaute the MS medium containg . hinir o
F;l:diumh?his is consistent with the graternent of Yusmtd {2004) that cach plant req

&fferent composition of the medium for optimum growih.

Increased Number of Leaves
in the number of pew beaves 10 form

Th wih of shools is shoWn by o5 1 cell diviston induced by pland

- il : ymber of leaves occums due 10 e craqemied In
e The mereme 0 u:; nr:he analysis of i creasing number of leaves are pre

imwih regulators. The resuils @

Figure 4,
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Treatment

A Fahar Fertilizer + Thidizzuron
B - Foliar Fertilizer + Com Eximset
C : Liquid Orpanic Fenilizer + TDZ
3 : Ligusd Organic Fertilizer + Com Extract
E : M5 4+ Thidiasiron
F: MY+ Corn Extract

Figure 4. The Effect of Medium Camposition of Foliar Fertilizers, Liguid Organic

Fertilizer and MS + (Thidiazuren, and Young Corn Extract} on The Developmeni of The
Nuntber of Leaves in Vanda Tricolor Explants at ¥ Weeks

The results of the analysis in Figure 4 showed that the use of foliar fertilizer, liquid
organic fertilizer and MS medium did not significantly affect the increase in the number
of leaves at § weeks. The number of leaves increases starling 4 weeks after planting, The
number of leaves that appeared varied in different explanis in each treatment. This is
presumably due to the different content of endogenous hormones in each explant, so there
is a difference in the explant’s response to the addition of growth regulators in the
medium. The data in Figure 4 showed that the increase in the number of leaves tends to be
the most in Vanda tricolor explants grown in the medium of Liquid Organic Fertilizer 3ml
/L +TDZ 2mg/ L, as many as 1.15 strands. This is also due to the presence of Nitrogen
{in the form of NH4 +), Magnesiuvm (Mg) and Manganese (Mn) contained in the liquid
organic fertilizer which [unctions as forming vegetative organs and the formation of
chlorophyll in plants. In addition, liquid organic fertilizer contains higher nitrogen, which
is 13.86%, element K in the form of KzO is 14% and clement P in the form of P20s is 8%.
The c.nmpnsilinn of the liquid arganic ferilizer can supply the availability of nutnents
especially the clements N, P and K so that it can meet the nEad o ancirids: thiring D2

growth process and development of protocorm to fonp # complete plantlet with organs
such as stems, roots and leaves. This is consistent with (he statement of Watlimena (1988}

172

Dipindai dengan CamScanner




\NTERNATIONAL CONFERENCES oy
Facully of Agreutym, | AGRICULT

51 85 i
e 1.'=_I='n‘:‘=-ﬂ-l'l-ﬂl o tax4 s

¥ dmhan iy
(o

o qhe formation of new shoois, plas

TR L - - B % nead the cle ilreng i

i cullir (<], Iron (Fe) and Zine (Zw). Yaronskays ¢ ﬂ“’;g:‘mr:;m:i‘-:“l r::'.IIJI1 i)
i, slales hatl cylokining

! ..|I-.|I!|.' e biogenesss aml fiection of chlorogns :

' s 5 which regulate ulimsturcare of
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Accumulation and photesynihesis rate.

I::Iu apls1S: chloroplist enzyme activity,
i i - =
1t Juwvest nuinber of Vanda Friceylor explar
ant leal was shown i 7
e e TR a5 shown in Medium M5
il L, Cormn X1 ! II: .rL.:|I:r11r_:1IE which was 089 strandls. The dara in Eiams & s
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% : 2 ; 5 mber
eaves. [0 contrast 10 the TDZ medium teeatment which has 4 higher effectivencss than
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. , b also su red by K haw:
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Liguid organic fertilizer medium supplemented with com extract can be a substitufion
~odiam and eytokinins for multiplication of Vanda incolor shoots,
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