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Abstract

The studies on tissue culture of Catharanthus roseus
emphasized on factors which may affect callus induction . e.g.
types of media (MS and LS) , concentrations of hormones (2.4-D
and kinetin) . temperature and microbial contamination . The
explants used were leaf , petriole and internode . Types of seeds
whether . fresh or commercially dry , were studied for effects in
seed germination to give callus . Study on number of chromogome
from cells of root tips , flowers and calli was attempted in
ordered to prove any mutation occured in cells of calli .

The results showed that LS medium was better than MS in
giving quicker result in callus inducﬁion . For MS medium , the

best combination of the two hormones when using "leaf’ as explant

was 0.5 : 0.12 mg/l . In LS medium , when using "internode" as
explant , the best combinetion of the 2 hormones was 0.0 : 0.12
mg/l . Temperature at 25 c¢ was proved better in quicker and
bigger <calli formation than at 20 ¢ . The fungi found

contaminated in cultures were as follows in order of frequency
occurred : Penicillium sp. R Aspergillus  sp. s 1
unidentified ascomycetes (bearing asci with 8 ascospores in each
ascus) , Botritis sp. , and 1 unidentified species of water

mold . It was found that dry seeds were better in germination



-~
than fresh seets , either in percent and size of callus formation
Due to limit of time studied , the attempts in counting numbers
of chromosomes 1in cells of root tips , flowers and callus were
not successful , but . it was found that the cells of calli were

of two sizes .
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Catharanthus roseus G.Don

A = A o
UWWIUNSS  Catharanthus roseus G.Don iiufldesine s Sundedueu

14 Vinca rosea L. w59 Lochnera rosea L. ﬂ%ﬂumszga Catharanthus

ﬁaq 6 species flo C. Lanceus Pich

IO

. Longifolius Pich

IO

. Trichophvllus Pich

. roseus G.Don

IO

C. pusillus G.Don lUdy
C. scitulus Pich
Hloannauduaui Sesdensegadiend1n  Stean  T0ldAnyuAeBuiuirge
nsuqafigndose catharanthus

C. Lanceus Pich, C. Longifolius Pich, C. Trichophyllus Pich,

C. scitulus Pich tTusflafiwulyu Madagascar

C. pusillus Pich tfusllafiwuiudusfle d2u ¢. roseus fulduszév

Ygniaty  fivgnidemsél Madagascar. Swifly, Sasriea use duigeinim
uwawdrons e fufly i Joedouarvaxfiunmiiiniu Madagascar udrveneviugiy

ey, Susadu, Susaflidu, RBudud, eedimsidy. o wdnd uasuseind

ez uoen, aiusnnivide. wyinedulfumeTuan UeWIIRT NN UL MY
Madagascar ( 1§unfiud1 Madagasear Periwinkle ) U5z inATunauda,
dds11oa, duifle uay AWM, Guiana. U13R iwiduauiadn smis

wage 40-80 1. Widuslia oblong JaiSueinuuuasedru gwluuvan vary

[ [} vl A a 3
TNy ujuieyanziudeu aendilaw suy e v usodveflduiugdun Snil
1Hnnskauiug ud form fveusufle F. albus G.Don iffumend¥d uae F.

ocellatus G.Don aanduny waifuslla fllicle Ww1AENY 2.5-4 M.  ude
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s Fugendute  Ju Soawnndad  fusreaunumazeray vranda Fuinde
anmsdui uffernrsoimnsingos uftdurariFoisalmily WSz u ey
unf usumeunuiyiumenedaiuafignn 1floeenifafinier vinblastine
( Vincaleukoblastine ) 8% Vincristine ( leurocristine ) %ﬁﬁﬂﬂé
fufauz 1§91n99dn  Vinblastine sulfate 14¥nu1959 Hodgkin’s disease
waz¥nune 1§59l udontiwden choriocarcinoma |HvonIuSELLYTEA N (Neuro
blastoma) tHeveniuifu vea way Fnwwri§eiumdniden newiiaJoda uaz
1YWY Vincristine sulfate ¥5nyiwzi§eruidnifomintfin uae uxid
Tudeniindoy nay 1450¥1 Hodgkin’s disease, Wilms’ tumour. Ngifeiu
seuUszdam 1iovenslia sarcoma

Samasudus ﬁﬁﬂmsaaaavqméﬂﬁnwsﬁrgquzs?q udnatlf i Vindesine
391 Tudanaeufiainoniuda uaz 1 ﬁané%q mye losuppressive Hag nwéﬁa
UszannnEsegiuseninamaaos  SamasufifinawaiinunisurSosfanile  de
ajmalicine ( raubasine ) F91EINT NUNIWILNS S ﬁqwésﬁu Vasodillator
wazd 1 iugranauduiafe utusssusddey dulugidainifmsiedes aszi
91 alkaloid serpentine UBNIINSAAIABUANNAIITINIOAAIABY catharan—
thine., catharine, isoleurosine, leurosine, lochnerisine. lochneri
dine., lochnerine, pervinine, reserpine. tetrahydroserpentine {Aj-
malicine ), vincaleukoblastine, vinblastine. vincamajoridine, vin
camidine, vindoline, vindolinine 2 HCl, virosine %ﬂ%uaﬁuauﬁaﬂﬂaaa
M1 66 ¥la wena1n VIB uax ver 1 4 viafflondifu  anticancer udfiuse-
andawden fu 1dun

leurisine ( Vinleurosine, VLR )

leurisidine ( Vinrosidine )

leurosivine
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Ue kv z 1

AUYSUINIARIAUNNUNAIUIY BgTENdIN 0.7-0.82 % MIsuundeudie
Fudou fayliuiivalumsdiauendamasudediey naifiely 1 fuartd vincris
tine 50 NadnSy uax vinblastine 2 N5U

; z A
druvoslaitionnnag fa 2u. anfiu waz 910 TUATWSIMNNITINg A dns
. s & as 2, Q v -
wiiyyilall unadov guautiRtumsaatmiaiusfon e dlunsSnuisan
1 u
1w sufien i oo di rdduwuiauiNe Sy ( ud a.d4. 1955 )drfuid
vaw &
auaiiRdugans 1 a5yt fusaveaiifosen ( tumor ) U Feldmmsuatriauty
g MRaINIsaanadanIasueenyifeInsIn, aiu uae AUv9NCatharanthus
roseus 104 66 via
damasuitady 2 vila Fwwnadwdaersnvtsavetds ( § antineoplas
. . a i ] . g %
tic action ) A9 Vincaleukoblastine #350 Vinblastine ( Fanenidiud
f.’, u A W . .
1960 ) Vinblastine uwididuszIosilunissny1ise Monocytic leukemia,
Hodgkin’s disease #a%lymphomas Carcinomas, Seminoma l8% embryonal
tumors V99 testis.  Methotrxate resistany chorio-carcinoma Uag
Histiocytosis
LR 2N .

#7U  Vincristine UuI¥Sn¥1 Acute leukemia, Hodgkin’s disease,
Lymphosarcoma, Carcinomas, Astrovtomas, Neuroblastoma, Phabdmyo-
sarcoma., Wilm’s tumour

ar g 4 F~J =4 ﬁ'l & .

danaeens 2 ¥lledl v dusvenda 1duasifify ( toxicity ) Fevuiu

G w 7 4 Qfll
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a N @ vas ™ P o a ¥ o4
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mMeuandINfy Azifdantase1dllinify 13y Munandasiioa  wlifdanacuge
s Al A
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Strictosidine synthase Catharanthus roseus
Strictosidine glucosidase I Catharanthus roseus

and II

Geissoschiizine dehydrogenase |Catharanthus roseus

Polynruridine aldehyde Raivoifia serpentina
esterase l
Vellosimine reductase Raivolfia serpentina
Vinorine synthase Raivolfia serpentina

t

(S)-Norlaudanosoline synthase  ®&.Berberis. Eschscholtzia

SAM: (R), (S)-norlaudanosoline- [ .Berberis, Argemone

SAM: { 6~0-methylnorlaudano- iﬂU.Berberis, Argemone
+

-6-0-methyltransferase

'soline)- 4-0-methyltransferase|

i

-methyltransferase 'Fumaria

|

SAM: (R).(S)-norreticuline-N #8 .Berberis, Eschscholtzia,
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d1seflundd ( inorganic salts )

a15usenovdundd ( organic compounds )

A1si&ansssumnd | complex natural products )

dﬁiﬂﬁaaﬂﬂﬂé ( inert material )

1.8 50und ( inorganic salts ) 1un 519@1M9uAD ( macro ele
ments ) Fos198 s ifyam Judfeidiuvsunomn 1dud N, P, K. ca #a Mg
\udfu ua¥s1991MISI09 ( micro elements ) Aomigermsifvan fudeeifiu
duafortdud Mn. Zn. Cu. Mo. Co uay I 1ifudu

2. #815u5znoudundd ( orsanic compounds )

s funatewan e

2.1 Carbon source JAOTVIUTELY sucrose fimwidudy 2-3 %7 Twa
15881919 glucose 13U fawantu dvaifan ( monocotyledon )

2.2 Vitamins %ﬁﬂﬁﬁﬂawwaﬁﬁm 16uft thiamine

2.3 Amino acid i glycine

2.4 Hormonal substance fdfunn fo auxin U4sgfU 0.1-10 wN./a.
#Ar cytokinin 1US¥AU 0.03-3 ¥N./a. d3U gibberellins 1FTuprIvnsilidu
shoot tip culture Howdmduusisainisalasa

auxins e d1dun

IAA ( 3-Indoleacetic acid )

IBA ( 3-Indolebutyric acid )

NAA { 1-Naphthaleneacetic acid )

CPA ( 4-Chlorophenoxyacetic acid )

2,4-D ( 2.4-Dichlorophenoxyacetic acid )
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cytokinin fluand1dun

BA { N6—Benzy1aminopurine )

2ip ( NG—Dimethylallylamino purine )

kinetin ( Né—Furfurylaminopurine )

2.5 Organic addenda %% inositol iﬂﬂﬁlﬂﬁ 1IuSEAY 100 un./a.
Ausedy 5,000 ¥n./a. A9unsilAn  haploid embryo 910 isolated
microspore &7 adenine #39 adenine sulfate ¥wdv1aSHA%L0  shoot
formation 148 citric acid uay /%50 ascorbic acid $2uanddmai
131 10guduily

3.a75M#21n555u178 ( complex natural products ) 13U ndwue

150 nfu/dns, dwend1? 10-20 % i00YSUMS, fish emulsion 1¥ouy/8ws
9, ¥ ’;45
Malt extract 500 ¥n./a., Widuay 3-30 % Seevuins, twetdoind 30 3
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| $ 3, g 1 i o’
4,419 W0onams_ ( inert materials ) Henmdiduilvasaguuennsid
19U agar 0.5-1.3 % 4@y filter paper &3 charcoal 0.1-1.0 % %78

gaesiflyiueanyuda fufvsoflyioq
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waawn ifigednvee 1y somatic embryo unadadnudawiia e embryogenic
(E) waaddusenoudioivaduuraidn tnizduniy 38317 ue wiedau Auidedin
1S vwauwnn 1S fuiadindunadasiia NE aunseteun s Juduimiiddog
uziums LRuedszer 1 anile

Inou¢ Udx Maeda(1980) T8I nﬁssﬁ@ﬁuﬁﬁx%uauuuﬂaﬁaﬁuaqﬁu
Andmaovoantunazlriniady M waansolunts fakuid Je duae dauntu iy
yonlddi wimnedasin £ 1nnd NE
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indoleacetic acid (IAA), indolepropionic acid (IPA}. indole
butyric acid (IBA). naphthaleneacetic acid (NAA). naphtoxvacetic
acid (NOA). 4-chlorophenoxyacetic acid (4-CPA), 2,4-dichlorophe
noxyacetic acid (2,4-D), 2,4.6-trichlorobenzoic acid (2,4,6-TBA).
2,3,6-trichlorobenzoic acid (2,3.6-TBA) U@y 4-amino-3.5.6-trichlo
robenzoic acid(aufnd 2531 #1970t anasd, 2531)

oandu  fwanszdunisifinsin uae 11513%9weesnn Ividlnisumeanduin
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L. 1semswnoiivesisad  iausae 19eniswenoiaves i vadiili vagiadi du
aeduszney udtinadenisvunuiinves i vadiifivagioa (wuas 2530 dsfind,
2531 §19i0w gnnsd, 2531)

2. dviasumsuteiiveatyad  159enisuindIveivad Ieunszdunisadie
Tusfuaznsailandda

3.msedums i fasinvesweaiidnnms iweidenidioife . msinumiifa
510 1 usumoudnmiy ) Dudufauysddouweonugn 0131 finsindaauduiusiy
sefurevoentumuluiuiivanwandey foenfumeiudulsedudn  fawnsoid
sandulifurifls 1 HonagiAnsanaysd ( Fonesbench uae Fonesbench, 1980 ;

4
audn® ,2531 19308 gmasd, 2531)

1rinTaliy

1ointefy  1fugessaufisdnnduviledenmiitifuafy msnseduidifans
uietvad msmugunsadieeiere arvlviataluwiusssurf  davdsJuwan
oYUYY0Y  6-amino-purine A58 A 1w 1fluoyiusuee  6-amino-purine
farunsonmin i futrintafuifeg efisufu 194 kinetin,6-benzyl-amino-
purine(6 BAP) udt@1sduiasiyituredy fMaudaveuaniiinig i fulrinialuias
19% 6-dimethyl-amino-purine U8x 2-dimethyl-amino-6-hydroxy-purine
UnasﬁasﬁaﬁmﬁnﬂsLWﬁs1guqﬂuaﬁw1sﬁﬁaa§iuuaan6uagéausﬁaﬂﬁdaéiuuﬂmﬁmiﬂ
Aurdn1y axsedinsule i gad s Anduegnesani§a (wsfwd ,2528) Tuseiomi
sz Ava o Bofmunn Tauwant §110lugase s tilesaumsiadysfuta
vounadd uax nszduliuaadasamuinaru fuiuld  daseioninedudulerin
wonINMSW NI 1 $emsumnavesily Seusztomiludrunsaunmsn  uae
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oumnuuwewiensfunaz 1 8on uazude  1SEnduinudy udiazauday
1 fudannasusentufonsainde wdwfiBonazatotwivudy  widdiuifte:
aurfuveande 39 idourundredreiimazarosilanie uax anwdnarnuoanoded
new 3214 ursolic acid jAMABNINAY 279-280 avrivaifud  dauflezaiuiu
iuBuwnndureduas 1dndn 2 wlla ( myricyl alcohol ) JAvAONINAT 88
avrn 1AL fud iy ¥-sitosterol JAVAONIVAY 138-139 oveivaidud

msaia  wruwwIenssiuiuazae: 188n 1,600 nFU ( 9IMAvER O
fAvandy ) wdwdndiuivudy uiades Soxhlet wiu 30 $Tue  naulddnay
aw1d crude dauvfionin 69.0 15y ( 4.31 % Ieufmin YOIILUNINIBNS
wife ) wWiLesrawlunsAleinTaaesn 0.5 % nseviddiuiiidazateiunsa i
crude A ( 34.78 % 999 crude extractifin )
' MSUENAIS  axay crude @aM 20 nSU lutuudu 200 cmd  AIUANIY
column u#334U559 Aluminium Oxide S 3"mu 300 nsuiffu absorbent
iwudut Judianmezany elute benzene HIWAIUNANION benzene WAz chloro
form 3:1, 2:1. 1:1 48z chloroform M¥a ¥Y iU elute advay 1,000
cn® nduwiordianagatssonauinde 20 cnd S04 flask udafeRierdnnmdn

1nademsie detud
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azaturiiadieg
| | | |
i riinvoeiiny fraction i anvaevovdisuaz ! wiind1s () |
i azany i eNaaNINal |
i
benzene ! 1-2 } semisolid uaz | -
' | L fduiufos i
| i 3 % udnindaguun | 1
! !swénump.zlo—215! 23 infa |
i 4-6 % WANHaY % i
i | i' mp.75-83 | 0.10 E
% 7-10 i fwiud s ndaw E - ;
i i 11516 L wdngydy 5 !
| | ap. 12015 0.08 %
i L 17499 ! ijud (udes ! - %
ibenzene : g 30-34 g Hsiud 1 ndoq % # i
.chloroform 3:1% ! : !
 benzene : { 35-39 ? Psiudwdo % - %
,chloroform 2:1; ! i !
| hab. | |
| benzene : i 40-42 i uiudimna i - i
ichloroform ?:15 X ! i
i chloroform E 43-47 % i 3u7 i - i
t i ] '

i

1 a'l U.n Y ;1{ u 2,
 Hevzuunwdniiiyavasuinal 210-215 1NN 3914 crude dan 970
nsdfin 25.0 n¥N udz  Aluminium oxide S 400 n§u tflu absorbent WM

column chromatography IA8iUAUYU eluent uaiildwdnvovars Aflyawasy
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7 Ju udinsey widduiinsewtd wszivedmmazatvoanauiuds 50 e’ 814
aynoud | Juideu Janaswinal 250-257
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n.@sfillganaenival 75-83

wiensilyanaeniwad 75-83 win 1.5 n$u 19w petroleum ether
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vuuidntos ufnwdniu petroleum ether Fwatyg A58 3xtéiudnnoudun

)

win 500 Jadndu Jemasniuadaedt 7 83 nmumiifuans 1.

v. @nsfiflqavasuinay 129-135

wingitiigemasu uad 120-135 wiin 1.5 03 A¥@wIU methanol You
Lﬁaﬁq%ﬁxgu%gﬂﬁwﬁngvLﬁwwav ifunszyn  nses uaz anmEnidiu petroleum
ether ¥a109 A9 9 1ndngu s fudand 11 waz §117 win sco dadasy  3a
waeniHaIned i 138-139 nwmuatififuans v,

A.ansTilganaeuinal 250-257

w5 funad 1§o0 qaveeniie 250-257 wiln 27.6 ndu andredae
petroleun ether tfumatu ase awleid uwfr¥r9faw  chloroform tduan
Asazaneiidansauas wdonznonifles 18,0 n3W avarwaznoullu chloroforn
Judoludn 10 ade udarafansosi ondiufiazaruesnunuden iRz ausy 1y
9on1Y udruwdnitfmnndn 1M RzalENANYeY ethanol 4Az methanol
a1 A% windoudnBngy i Puvuiie yavaouinas 250-257 wiln 7
ndu detwnsiltunnmdniu ethanol Seudazaseazifuansonumdaundn uun
fusen  ndwaneg a3 1A01¥ absolute ethanol Widndnguify win 5.13
n$u yomaouiuansl # 279-280 newupiiduans A,

wan15 39y
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n.a15n.yuaenival 88 1ifumdnduna (funszan axatwidflu chloro
form. ether. benzene Udr methanol 1dazatud™ petroleum ether
13 Licbermann-Burchard reagent 1iWond Bry M cCly A Rf
14 benzene : petroleum ether 1:9 14 0.74 %qsﬁﬂﬁumaq myricyl
alcohol

nimshiasiedsng as n. § ¢ =82.31% H=14.19 % 310MS
AU MTY C30Hg0 " € = 82.11 % H = 14.24 % IR spectrum 4da4
absorption peaks W93 -OH primary ﬁ 3600-3200 cm~! uax 1050 cm™!
9N ~CHy Uz ~CH, | 2910. 2850. 1465 u4az 720 cu~t "Wl absorption
peaks 994 alkene, branched chain skeleton 159 carbonyl group t(ay
uaﬂﬂﬁWﬁﬂiﬁsﬁu saturated long chain alcohol WaN1s I asedans .
21911y myricyl alcohol %esﬁauﬁunﬂﬁ mixed m.p.Uswnadwﬂﬁxnéauuuaq
Koz IR spectrum fi identical fiU standard spectrum ¥93 myricyl alco
501 :

1ounA19n. 10 acetylate 1Ha159AMA0Y 13182 T3-74 IR spectrum W
character 84 -OH (11d2ag UdNeAY ¢ = 0 (1730 cm 1) 1Au¥a uaz OAc
(1240, 1030 cm~l) %ﬁ identical M IR spectrum ¥9N myricyl acetate
M ugrasnd 1 dvaguidiansn. A8 myricyl alcohol

V.85 v, A Al 138-139 tdundngu fudany ez i azatw
1604  benzene. chloroform. ether uaz acetone udldazaiui A1 RE 1u
benzene : petroleum ether 1:9 14 0.23 %QLﬂﬂﬁUﬂaﬁ 3-sitosterol 1M
U3n3u1fy  Licbermann-Burchard reagent 3ddums 3aziuduui fudidu
uaz 1 Joammamdy viend Bry W ccl, 1AIAgllRee A HBr Wond  KMnO,
1inz nouLwioN 2.4-dinitro pheny Phydrazine Uhudoudasazaty
FeClijy

mMsTiasizsng @5 . § c =83.89 % H = 12.03 % 00
AN MIY CogHso 16 C = 84.05 % H = 12.07 % IR spectrum U@AAS

characteristic peaks %94 3%-hydroxyl group (3600-3200 cm1) tri



substituted ethylene . (1650 cm™!) uﬁﬂdﬁ1aﬁiﬁlﬁu unsaturated
steroid compound (Howmm mixed m.p. MU ¥-sitosterol Wy WA
Buay udr IR spectrum fi identical fiu standard spectrum Y83 2~-sito
sterol

(fouansa. 1 acetylate 1Ha1s9AvasuIuaY 129-130 FwdAe IR
spectrum U9d C = 0 (1730 cm~!) uaz OAc (1240, 1030 cm~ 1) sﬁu%u
uag1ufl characteristic peaks %04 -OH 1%y womnil IR spectrum
YN acetyl derivative U4 identical MU spectrum VY9N ¥-sitosterol
1o mixved m.p.M %-sitosterol WU UBBULYAY A1 RE Y8Nacetate
1998159, (MfUA1 R 989 3-sitosterol acetate #38 MNiNgMARINAI1T
dUdddnsy. fie ¥-sitosterol IgnsINIANa CygHs00

f.8150. yauAeNinad  279-280 Tundnguifuia  avatuldiu ethanol
0% acetic acid Sou azane1dfiiedu  ether acetone ethylacetate
chloroform WNaza1ufuaz petroleum ether W WnuNy  Licbermann-
Burchard reagent 14 9e0r whuw uin Swas L Tamma iy A0 Re
14 1- butanol : acetic acid : water 7:1:1 # 0.76 Wond Br, 1u
cCly 1Tautdiievenid HBr  wWend  Kuno, fezneuwiwdesiy  2,4-
dinitro pheny Phyvdrazine ﬂﬂlﬁﬁuuﬁﬁﬁiasaﬁﬂ FeClj

nMsIasedsng ds a. i c=78.39 % H=10.59 % 3NMS
AMREMSY C3oH,g03 M C = 78.95 % H = 10.53 % ilo1uSeui fluvansd
Roy Udz ChaHerjee afalfanduumewionsadiy ethanol 0 ursolic acid
( 0.12 % audmiinvosduumamonsauite ) Jgasiniana CygH,g0;  JAMABY
iMad 280 uar amdndovazveesigld C = 78.95 % H = 10.53 % F4mA
11158, MU ursolic acid

IR spectrum ONFISA. U@AY characteristic absorption peaks994
3¥%-hydroxyl group %94 triterpene (35340, 1040 em™1) -COOH (2950,
2890 cm~!) uar Insubstituted ethylene (1680, 835 cm~l) udaedrdrs

a. 1 ursolic acid



(lowmsn. 10 acetylate Hansgauasuinal 278-279 44indifueiiy
1915, udidon mixed mp. Fuas A. WUIgavaeN L HAIRANNIN  LHEe

o 246.53 udahansiduindansa. tdn  lownansiidindiasminsigid

C=77.15 % H = 9.93 % 1fearmamvSuu i fvuiy acetviursolate %ﬂﬁqws

CyoH5004 M C = 77.11 % H = 10.04 % udr qavasuivad 283 IR

spectrum U049 acetate %09a@15A. 108 peak %09  3%-OH ( 3540, 1040
cm~l) (ufony uddl -oac (1250 cm~1) e 1 founensa. 11 aSuy methyl
ester 1d@IsyAvaaNIMAT 171 T1AsIeMsg 94 C = 79.57 % H = 10.82 %
AW USOU L fiBURY methyl ursolate 44llgns  C3,Hsq03 M C = 79.15%
H= 10.64 % Uz ﬂ’g@maaumm 171-172 IR spectrum ¥99methyl ester
19N d15A. UdAN characteristic peaks ¥94 R-COOCH3 (1150 cm 1), 3%-
OH ( 3540, 1040 cm™! ) uas  Cc =0 ( 1700 cm~l ) denavey uwdaei

@15 A. { ~COOH 1 WUAzYN methylate 14
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1. 1SRRG

Jnuuunoaniu 2 Usyianfe

~iudnan nduunemendeis fuifefifnduog  Saond ufadeu 1uda
fidi o0

~ufioudta 1 u L udadeuss yres g Tumsd « uindaitiaunsaneuds 2
audueglien (udaitdan

> udnfly( explants ) woefuunsrunds 3 dau fo

~ufa ( internode ) ‘fudauseuiredorositeumeminnde foudazTundd
ANYTENIN 5 1.

-y ( petiole ) ﬁﬂuﬁazéuﬁﬁﬁﬂaﬂuawaﬁsauwm 5 .

“W ( midleaf ) Fnluumaway s Jud indvuegsaset dunaaiy - 1iflana
Uz 5 x 5 W,

2.8151 04

2.1ﬁﬁiLﬂﬁﬂWW§Bﬂ1$Lﬁ%ﬂﬁ@ﬁﬂﬁiLﬂﬂ%LéﬂﬁLﬁ@sgﬂﬁ%LﬂﬁaéﬁzﬁuﬁWQGWWWS
WON ( macronutrients ) UAz F19AIWITION ( micronutrients ) A AR
( analytical reagent ) ANUGAT MS Udz LS Tumanuanit a.

2.2 @MU 195y

NAA ( s-napthaleneacetic acid )

2,4-D ( 2,4 -dichlorophenoxyacetic acid )

Kinetin ( 6-furfurylaminopurine )

2.3 @y8unsd

Fums

2.4 asdrumsnidtuaentfo

#7991 authozide 1 %
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clorox ( %4l sodium hypochlorite 2.

(]
th
R
~—

tofauoanadad 95 % uaz 70 %

tween -20

tJ

.5 drsfidTunsudy pH 1#uft HCl. NaOH

a3

.6 Aouydundd 1un 1ufdu - U9 (methylene bule )

.7 arsmdunsnSetasiuiay  14un  Farmer's fixative %38 Mc

[88)

Clintock solution VYsznaudie
- absolute ethyl alcohol 3 &3
- glacial acetic acid 1 @
2.8 douiasiuimy 1dud 81930 - 0033y
3.qunsd
3.1 1afoauin
3.1.1 fnines ( beaker ) USH1AT 100 ml.

3.1.2 NSEURAR3Y ( cylinder) USMAS 10 ml. #Az 100 ml.

w
.

—
(99

pipette Y58 MY 0.1 ml.. 1.0 ml.. 5.0 ml. Way 10 ml.
3.1.4 volumetric pipette US¥I®S 0.01 ml., O.1 ml., 1.0 ml.
5.0 ml. 4oz 10 ml.
3.1.5 erlenmeyer flask US¥Ims 100 ml. .500 ml.udz 1000 ml.
3.1.6 volumetric flask USNI®S 100 ml. .500 ml.#dr 1000 ml.
3.1.7 9983155195 100 mi.. 500 ml. wax 1,000 ml. awmsuiiiy
stock solution
3.1.8 90y ussansm—ﬁwqﬁﬁﬁﬂunﬁsu€u pH ya905 1 due 1 Ja
3.1.9 aufndsmsndouriwaradnnuaiiudou

.1.10 slide uaz upunszandaaiad ( coverslide )

(93]

Lo
—

.11 petri dish

1ad0efle

(9%
[ &3

3.2.1 hot plate @msuvaauaratufu,d15iadl

.2.2 magnetic stirrer @WmSumuaisazaty 9151

w
({8



3.2.3 1aS099MNY uay1adesdeaz 18un

4 13eTR PH ( pH meter )

Lo
to

v A Y _
3.2.5 wiallemuiula ( autoclave )

.6 §idu

W
[

~3

@ﬁﬂatﬁasﬁa ( laminar flow )

(99)
[38]

.8 fadiaifiedo

(9%
[

.9 Y1ndy

(98]
to

(98]
(89

.10 thong

[9%]
1o

.11 autopipette

(93]
1o

.12 ultrasonication
3.2.13 ndovganssa
3.2.14 1w duide
3.2.15 szifluvuoanadad
3.2.16 ndeNdiusy

b4 %
; 4
4. o1 8utileLie

ﬁaesguqLﬁaxﬁamaqnwﬂﬁawﬁaimaﬁnsaqnﬁ

qumgiifes 20 odriva1dud

Tuaine vaontn Wgoisaiaud sl A dmasyszanm 750 And 99
ueNAAeA 24 ¥I5u9 ( continuous light )

¥ : !
Tuflla 19ndevnszanvidalnda
38 fun1sneaes

2 a H ?: 1=
I3 fumsnaaes uieeonifu + Tunoy fe
1. 30895 1M15 90090 udaunaIEAse Jugesems Ms muldifaTuniugy
flo uavairwazydavesinuda
x a o, %
2. adms 05 195 Tunaddvoedudufly Jugnsans Ms uas Ls anwdd

o : 14 . 4 PA . .
Taduauguittéun qampl | Sudiuveiileldouazdndiuves 2,4-D ude kinetin



[ h74 Jl
3.msaas%aaéun?ﬁﬁﬁusﬁauﬂusaijqnwswazLﬁuqLﬁasua
4. 059U ASTUTTUYESAON .. SINTOUWIWIUNSS waz nns 1uSou foufy

Yo fnad

‘B 1
Tunoui1

W

Adns N5 9onTe I ufAIIEHSY Jugnseivis Ms muldiihduaiugy

1.m3y1adoy i udafonaan

iufaflonaaaeii ¥l 2 uszion o
1.1 1wfedn unzandnaeeduumanonds Elandadn unziuda Seawidus
Viuuosagiudn Fentamzindadou | Tuiudafidi Tun Taawdunivtuiuie
1.2 ufeutar fui e Sagu Seussysesnne ifunisiiduiufafiiuns
inidouda Sanuduogioy 1udniidan

L 4 v K )
2. msasavamsamsuL a1 do1ds

g5 MS ( Murashige and Skoog) MuAIAWWIN ¥ IawIddnsidiuded
TUU NAA : kinetin = 1:1 un./a.

3.nwsﬂwa§aﬁﬁuﬁamaaxu§ﬂ { surface sterilization)

3.1 wiulauwanenseinaaiulni ne$iussq alconol 70 1wasimud 15-
1As 100 va. udiuafierdifuiaan 1 wft

3.2 wundeitidainde 3.1 wimaviudninesfiussy clorox 151v89 Lyud
USRS 100 W8, + tween-20 3-4 wum udiufeRet¥ifuiaan 30 W weud
anv1 v dnined L fuszeea

3.3 wnufandrefritnduitedn 1 fouds 3 ade

1.m388 1 u80891308110S

= A . a
1.1 Mt daasiurnonstmuding e fefiflornruaca Joqgaundd
(laminar flow )ineldunndufidzornyuueanogedautmuds  Auinfareaeuuds
wiivete s wmsiwy 1 iudiade 1990

4.2 awlwus s nunnaudan v
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s.msifuileide

wwaafns s idaeds 1 fufesime o for fomunugangd 20
aNFN LA L Bud .

Tpunmsuleudodn uar udaude 1y 2 dwiig M

df 1 Furane delundesfidadedn

duil 2 wwanong datuaeuin fuaenvaontimgos il A3
LhneNYTEune 750 dnd $euaenaen 24 $2u9 (cont inuous light )

Hatuay 18

iudodnfuifa 25 vin

\udodn furufifuae 25 1

sufauifes fvrufia 25 10

pudaudte s furudfiuas 25 13a
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MF197 3-1 U Red L U L HeMdnT 1T wentee L NEAUNIWILNSY 18NS

¥ % 4 .
1wz Ldue it degns Ms muditadunlugy

IMSUNRIMITYAT MS

L NEAUWIHIUNS {
(1ufaan + uaudte) i
t

|
|
|

159N 1 SefituR 1 uda

:
|

UFT9aNTUNINDINNT

814 1 U80A9YIN0MNT

( 71U laminar flow )

e |

|

|
| |

{ {

P l Y

% futundovdadinga i i Lﬁﬂﬁﬂ%ﬁ?ﬁﬂﬂﬁuﬁﬁ?SOluxi
i iudaan2svu70 E i 1ufadasuin i
b ufeusezsig 1 i udauite25v0 i
| l

| | | i

6.1134 fiusausandeyanisnaasy
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unadaf1d, fvequnadd, nnsiadgiduady duuassan

M579f 3-2 mstiazuuwaadd Aiadgeniuda

1 {

I |

l i ATUUY

% fnvazuaasd i ‘ ‘ ]

i i 1 i 2 i 3 i 4 5

: ; ﬁanﬁgﬂz fou 'word . & U fwn

| | | | | |

| , SN\ 22— | |

tye (1 fudngudnate,un. )| <5 i 5510 | 10>15 | 15520 | 20525 |

l i ! ! I !
Jupoudt

73 7 v 4 2w
Fadnsany 198y Tusadavewudrufivlugnsermns msuasLsmuldiifadumugu

1.175 LaSuuBudIuily

Lm€au§uﬁauﬁm( explants ) VoSufUUWIWIENSS 3 A fe

&9 ( internode ) tiudruszuiredovasiaunamonss Faudazdu 149
AWYNUSENW 5 WY,

Fy ( petiole )  daudazduwiffainueriuszune 5 .

W ( midleaf ) dmluuwiwie:Juivdunendasonidunaneiy  Vilawa
Uz 5 x 5 WU,

v X )1
2. M5 iefono s miuifug ol 50

Y 7]
sw?unawwwsaﬁwsuxﬁuaLﬁaxéagms MS 4@z LS MUMANUIN V.  waxr 14
q o ar 4
Ayt dudu uar slinveegadsuu il
gasominsh 1 e duduves 2.4-D 0 un./a.

autdudutoe kinetin 0 un./a.
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gasemsit 2 At duduves 2.4-D 0.5 un./a.
autfudues kinetin 0 wn./a.

Qmsaﬂwwsﬁ 3 A duduvos 2.4-D 1.0 un./a.
 mwiduduees kinetin 0 un. /a.

gasomsft 4 arwiduduves 2,4-D 1.5 ¥n./a.
anutduduvos kinetin 0 wn./a.

qwaawwﬁsﬁ 5 anutduduves 2.4- 0 un./a.
auLduduvee kinetin  0.12u0./4.

gnsamsit 6 aawi duduves 2.4-D 0.5 un./a.
ausiduso9 kinetin  0.12un./a.

gmsawquﬁ 7 a1 ut fuduses 2.4-D 1.0 un./a.
At tuduves kinetin  0.1280./a.

gmsawquﬁ 8 a27uiduduves 2.4-D 1.5 un./a.

ML TAUIEN kinetin  0.12u0./a.

A5 N7 3-3 uanead s duduaogdesiuy 2,4-D way kinetin Mf1unisnnass

| | | l |
| 2,4<D ! ]
| | |
ikinetin 0 ' 0.5 i 1.0 i 1.5 I
0 ! 1 2 : 3 4
0.12 5 6 . 7 8
! - { i |

574 2
3.ﬂ1$ﬂﬂL%ﬂﬁﬂﬂﬂl%ﬂﬁ%ﬂﬁ?uﬂ% (_surface sterilization)

3.1 widudufsfudiefireriuwdmguerdns orthozide 1 1uosiaud

s U stirrer tfiuiaan 1 Fatue
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3 4 A4 ¥
3.2 wandredelnduiten 1 foudq s ade
uw ) F
3.3 wiuduisinaeiulninosfussy alcohol 70 1vesimusduduias 100
- ¥ ”
ya. udiudenetSiduiian 1w
N @ A k4 )
3.4 wuudafitdernde 3.3 wimavluilninesfiussy clorox 20 1uas1wud
=z X s
Y31 100 NA. + tween-20 3-4 voa wiindafeldiduiiar 30 . wfl wnsud
a1 svdndnined 1fuszozy
- D Ah . )4
3.5 wisBaundredieinduiten deudr 3 ade

4
4.ﬂﬁ$ﬁ16!ﬁﬂlﬁ@ﬁﬁ%?ﬂﬂﬂﬁﬁi

+.1 Myl deasturanems nﬁiuﬁﬁwuxﬁaxﬁa fiflornstuaoni e
98undd ( laminar flow ) iﬂuﬂ%ﬁﬂﬂwﬁﬂﬁﬁzaﬂmxnuaaﬂaaaéauﬂw ﬁqﬂ%ﬁnﬂg
U3 1 aveunediuweudawly uay  ddwanofvdodutes v¥ee  wasfiwily
990 WMISAAUY petri dish fan 1 Joudn

1.2 Winndufidzeniauquusanadedeuinuda Aty sasuudavi
1999151 1mSntAnann  Suvdonudn 14 1 Juduily do 1vIneNS

T auﬂﬂu%zamnﬂﬂmQngaﬁsﬁaséaﬁauﬁﬂwﬁwaﬂ

=z X
5.n15;nu1uaa§a

uanwaaiwz v o1 devevemsudasges ( Ms wee Ls gns 1-8 )ifiy
Tundesiidafinda Tasuun: fuflguug 20 evArivaiBua uay flgamgl 25 ewwh
179 | Tud

Tudarganglnig i fivvevemsunazgnsaz 1 iu

ufo gns 1-8 gasaz 5 1IN I 40 WA

fuly  gas 1-8 gasaz 5 MR T 10 MA

W gas 1-8 gAsaz 5 1A W 40 NN
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519 3-4 ununmn duerusneds L ufevn L ued Loudnsada sunadd

i |
* - vdev i
l Sud ity l firuay i
l L 9y i
| | |
|
M59N 1 §o it

i 1aSuN0IMISYATMS UALLS
i

]

|
|
|
|

i U559a9149IR0 1S
i

3 o
fnu3udruilyasyIne IS

{ U laminar flow )

|
|
|
i

|
|

| .
ixﬁuiunaaeﬁqmwgﬁ 20 ¢

6. 1151 fusawsndeyanisnaass

¥ @ ) u
AT euRiaEl 1ddnenfe  dnwanns  ufuuntaedeg e Budiuily |

|
|

| .
isﬁuﬂuﬂaQQﬁqmw@ﬁ 25 ¢
|

wrnvouaadamid, Svoeusadd, n1stadonfuandu v waz 70
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sl 3-5 M fiazummaadd 193geniudouily

AZUUY

]
dnvauaadd : ‘ ' !
| | | | |
b2 b 3+ L s !
I v oA ’ l I o ‘ P I
' uaunqa‘ oy i w4 i § | fn
| i i ! !
. | | | | |
ua(Lduingudnane,un.) ! <5 1 5>10 10515 | 15>20 | 20525 |
| N7 .
3’.’1 )
TUROUN3

3 v z
85791 Fo v fowiuns1sne 1 v o fo

1. 5ﬂsﬁanmaﬂ1w13;gﬁqLéaséaﬁﬁﬂﬂstaémmaqzéaSﬂ %0 dandhedefifl
msucdowi durmawnn seolvemanialdou foufy |

2. uindnvazvenide 1du 2, 1Ay, Snvamusy Fvesduod

3. wsdoud Teuld 1ufifu - vg ( Methyleneblue)

4. wirladiudosgiiundesqansse delondnvae foveuensiinnas 1 fes
19U septate. aséi, v spore. MU spore U ascus , foot cell

5. identified viiavovi¥ov1ndnyncidinatd 1989910

1" "

Introduction to Food - Borne Fungi . Robert A, Samson, Ellen

S. Van Reenen-Hockstra .198S

i’, [}
Tumoui4

ASIIUVI MU VORTASIVITNIUADN . TIN UDZUAAAAUININUNT

s 1 funoni Hednynsule L vadinseda

fogifunenilamaiey fu  1Heez1dSuazee1nds ( anther) fsznou
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w1 vadfute i vadiutadaiuszusdne  wae  Avan i duwiunasaty §refeang
AN ( fixative) used1eisfimiy aond Suushedosdetitiu  wszdeen
vunda mnzmaéazﬁquﬂwsuﬂqLmaéiuia%a v§oldaz0s i nasemA  ueninil
szuz1aaf funenf Tudeady  Taoiamzagnedy Erdeensinyiauiuiassy-
ivn doelf1vadiuszer metaphase 399 ffudoviffumenmiuszuziianey i
1Heaz1nsuinszy 13819291l ivadeylusete metaphase wnfign Tufivdau
196} ¥WUTUz metaphase NN 1uH1N1H1310 6 ¥ §9 11 IR NS
(Funenfifelitnuaadien faugieadiendnn  rnuudlueiadnn M
Clintock 's fixative %50 carnoy’s fixative UMW  18-24 %’ﬁm
wdrihetrdiumeaneded 70 twedioud (Futhudidu  38nstiornatnunida

anmwiduiude 2-3 1

M5 1 fusnuazuaadd 1 lons 95T A INT W

sanfeninseliutasinin 1908 aaiesindeldnsadu Jawe1n 1-2
. way WAAARWIASIATLTASINTI | Boninnuaadd 193901370015 19z
1 Ry fudauity auunadaazfosusiaanmsuui dousos i Jogdundd  wian uae
wadattuguierasanm uaxifiusnyntsd SaedSnnsisuifinafiunisasaninees

fon

gl

AFmSunsdouiasiniasunen

1. uonio1dmwves Suszessinasiag 18v1n  snaenfusiudawravdnn
1Suudesudnnneudiaditazann

2. veeddon o1dImeslu avly 1-2 uea

W

3. 1 fuifuaiisuaveasi nasiaistaz 1 8ua 1ok vadfiegnutuvgaoen
k4
et fusena 5 wd
4. Dadrundunszandadtad  uFnerudeuuivariwididounaduy wiewelle

md 1 ferd sadfinfuataduaz s asTuimnse e ity
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5. wrrladluaiwunseanuty Juddius fuoon v

6. Auifonaavtmrunszandaaiad 1Herimaduiusy wiladiudesg
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B-1

TABLE OF a (a) MEANS FOR leave (no.callus)
BASED ON ORIGINAL SCALE
{AVE. OVER 2 REFS)

a RANKS MEANS

al 4 B.08 c
a2 4 2.8 c
az = 1a.8 bc
a4 4 2.8 c
as 4 2.0 c
ad 1 400.8 a
a7 2 208.8 ab
asg 4 2.8 c
MEAN 8.8

s G 2a04m Seain S ot o Se4m PSS SRS i ) S 4LRS SH4TS SEHES Sotm Fre SAAT? Subad SHAaD SHUNS Lautd 40854 FeOSD S S90S Heias D PRI W SHAdS AMias ceass MM Py T S MU0 e Shien Saeee

In a column, means followsed by a common letter
are not significantly different at the 3% level by DMRT.

TARLE OF a (a) MEANS FOR leave (no.callus)
BASED ON TRANSFORMED SCALE
(AVE. OVER 2 REFS)

a RANKS MEANS

al 4 128173 ¢

a 4 1.2813 ¢

az = 13,9231 bc
&k 4 L2815 ©

as 4 1.3817% ¢

aé& 1 28,8667 &

a7 =2 26,8450 ab
ag . 4 1.288173

ME AN 1@.6952

In & column, means followed by & common letter
are not significantly different at the 3% level by DMRT.
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B-2

TARBLE OF & (a) MEANS FOR leave (no.callus)
BASED ON ORIGINAL SCALE
{(AVE. QVER Z REFS)

a RANEKS MEANS

al 4 B.4 a
az 3 12.2 a
al 4 2.0 a
a4 1 IH.2 a
ad 4 6.0 a
aé = 10.8 a
a7 2 20.2 a
ag 1 ZB.0 a
MEAN 12.9

In & column, means followed by a common letter
are not significantly different at the 3% level by DMRT.

TARLE OF a (a) MEANS FOR leave (no.callus)
BABED ON TRANSFORMED SCALE
(AVE. OVER 2 REFS)

“erre soree sooes o A T 4SS Grnre So00s Soban SO oo oete S i i S404a S4RRS ALt Spmes Sreme St SSHYR e ks G SSAER SH4RS st So0e® Sesee S Sueve Shret PSS RS e e e s St

a RANKS MEANS

al 4 1.2817% a
a = 1Z.92731 &
az 4 n2BlE a
ad 1 I2.8982 a
as 4 1.2813 a
ab A 13.9231 a
a7 2 20.2867 a
ag 1 I2.8982 a
MEAN 14.7179

In a column, means followed by a common letter
are not significantly different at the 5% level by DMRT.



are not significantly different at the 5%
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B-3

TABLE OF a {(a) MEANS FOR naode (no.callus)

BASED ON ORIGINAL SCALE
(AVE. OVER 2 REFS)

— p— - — B

a RANKS MEANS

al 5 5.9 a
az2 £l 2.8 a
az 5 0.9 a
ad 4 1.8 a
as = .0 a
aé 2 0.0 a
a7 1 2.8 a
ag 3 20.2 a
MEAN 11.32

In a column, means followed by a common letter

TARBLE OF a (a) MEANS FOR node {(no.callus)

BASED ON TRANSFORMED SCALE
{AVE. DOVER & REFS)

e et 0040 et v i suans it coses S0004 bosod e 2000 Grt SHHS Srpet Semte THAID bosan B4 fotos Got0h MO e D busee SHTRS foume Subed $0U04 Jmase HNRS chm Searh SHVYD Gaste 44000 Serid Coasd TN tmige Esree.

a RANKS MEANS

al 5 1.281% a

a2 5 L2813 &

az 5 1.281% a

a4 4 12.922Z21 &

ah 5 =2817% a

ah 2 26.8248 a

a7 1 T2.8982 a

af 3 2025467 a

MEAM 12.2785 )

a column, means followed by a common letter
significantly different at the %4 level by DMRT.

level by DMRT.



TABLE OF a (a)
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B-4

{AVE. OVER 2 REFS)

ot e vtes 4006 Shime SURET Sembs SUR0 $9048 S9908 cobes Sesas Seses RS PSS otns Gunm S SHITY faaet Sotas SOSSE $0000 Fbes Rents G440 AR Laare Sumss Povad $e0as RS Subet SOuEe $9004 MM bobes Sl SO St cetmd ben

MEANS FOR internode (no.callus)
BASED ON ORIGINAL SCALE

A RANKES MEANE

al 5 6.8 c
a2 5 9.8 c
al 4 1.8 bc
ad = 20.@ abc
a5 5 .0 c
asb 4 10.89 bc
a7 1 98.0 a
‘al 2 40.8 ab
MEAN 16.73

means followed by a common letter
level by DMRT.

In a column,
are not significantly different at the 5%

TABLE OF a (a) MEANS FOR internode (no.callus)
BASED ON TRANSFORMED SCALE
{AVE. OVER 2 REFS)

a RAaMNKS MEANS

al 3 1.2817%
az 5 «2BlE o
a’ 4 13,9231 bo
ad = Z2H.E56E0 abc
als & L2817 ¢
adh 4 13,9231 bo
a7 1 44,9993 5
=8 = I8.65867 ab
ME SN 17.74682

means followed by a common letter
level by DMRT.

Im a column,
ara nobt significantly different at the 3%
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1} Penicillium sp.

2) Aspergillus sp.

3) Ascomycetes ﬁa§1ﬂ asci 1 ﬁﬁﬂ
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FILENAME » msleave

TITLE : bioproject
RANDOMIZED COMFLETE BLOCK DESIGN
REFLICATION () = 2
TREATMENT = a (a) = B8
al = al
a2 = aZ
aix = af
a4 = a4
aidx = a5
aé = abd
a7 = a7
aB = =8
leave (no.callus)
i rz
al A @
az @ @
as @ 2@
ad 7] @A
ad @ A
ad aHE Z@
a7 2@ 28
ag @ @
REF TOTALS 2@ &b

REF MEANS i@ g8
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1

leave (no.callus) IN ARCSINE SCALE

ri (g
al . 2813 . 2813
az « 2813 28173
as 1.28173 26.5624
a4 2813 22813
a3 « 2813 - 2813
abé 50.7684 26.5650
a7 24 . 546505 26.5650
ad 2813 . 28173
REF TOTALS 85.6211 84.1014
REF MEANS 1B.6276 1@8.7&627

1

Aresine(Sqr{X/189))

MORE. .« .
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ANALYSIS OF VARIANCE FOR leave (no.callus)
BASED ON VALUES TRANSFORMED TO Arcsine(Sqr(X/180@})
sV DF 89 MS F
ro(r) 1 D.Q72943 @.072947%= <1
a (a) 7 2975.548819 25.08126G 4.846 %
ERROR 7 612.462591 87 .494454
TOTAL 15 258R.104%54
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TARBLE OF a (a) MEANS FOR leave (no.callus)
BASED ON ORIGINAL SCALE
(AVE. OVER 2 REFS)

a RAanNks MEANS

al 4 @.0 c

az 4 B.8 c

az s 18.8 bc
a4 < .0 c

a5 4 8.@ c

aé 1 48.0 a

a7 =2 20.0 ab
as -4 6.8 c

MEAN 8.8

In a column, means followed by a common letter
are not significantly different at the 3% level by DMRT.

TABLE OF a (a) MEANS FOR leave (no.callus)
BASED ON TRANSFORMED SCALE
(AVE. OVER 2 REPS)

a RANKES MEANS
al 4 2813 c

az 4 1.2813 ¢

AT A 13.9271 bc

a4 4 1.2817% c

as 4 1.2817% ¢

ab i I8.6667 a

a7 2 26.54650 ab

a8 . . 4 1.2817 c©
MEAN 1@.6952

In a column, means followed by a common letter
are not significantly different at the 54 level by DMRT.
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FILENAME @« 13 .
TITLE : bioproject
RANDOMIZED COMPLETE BLOCE DESIGHN
REFPLICATION () = 2
TREATHMERMNT = g (a) = F
al = al
a2 = ad
ai = aX
ad = ad
ax = aih
ah = abk
a? = a¥
a8 = af
leave (no.callus)
1 2
al a @
a2 20 @
Al @ @
a4 2 4@
as @ @a
ad 2@ 3
a7 7} 4@
asg 4@ z2@
REF TOTALS 128 10@
REF MEANS 1= 13
Ipave (no.callus) IN ARCSINE SCALE
1 a2
al ) 1.281%= 1.2813
az 26. 5650 1.2812
Az “2817E 2813
at 26.5650 29.2314
as 1.2813 1.2813
ab 26,5650 1.281%
a7 1.2817% I9.2Z14
ag I9.2314 ‘26,5650
REF TOTALS 124.@515 111.4342
REF MEANS 15. 5054 13.9293
1

Arcsine (Sqr(%/10@))

MORE. . «



ANALYSIS OF VARIANCE FOR leave (no.callus)
EASED OM VALUES TRANSFORMED TO Arcsine(Sqr(X/108))
sV DF 88 MS F
() 1 7.949798 ?.249798 <1
a (a) 7 2449 .224984 I8R2.746426 1.64 ns
ERROR 7 1509.860192 218.6943173
FTOTAL 15 I989.054974
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TABLE OF a (a) MEANS FOR leave (no.callus)
BASED ON ORIGINAL SCALE
(AVE. OVER 2 REFS)

a RANKS MEANS

al 4 @.8 a
az %3 13.3 a
az 4 B.@ a
adq : 1 0.8 a
ad 4 B.0 a
aé 3 i8.8 a
a7z 2 28.8 a
a8 1 0.8 a
MEAM 12.3

In a column, means followed by a common letter
are not significantly different at the 54 level by DMRT.

TARLE OF a (a) MEANS FOR leave (ng.callus)
BASED ON TRANSFORMED SCALE
(AVE. OVER 2 REFS)

a RAMES MEANS

al 4 1.2817 a
a? = 13.9231 a
azs 4 2813 a
ad 1 Z2.8982 a
as 4 1.28B17 a
ab = 17.9231 a
a7 2 20,2563 a
ag 1 22.8982 a
MEAN 14.717%9

In a column, means followed by a common letter
are not significantly different at the 5% level by DMRT.

a



FILENAME ¢
TITLE H

al
az
as
ad
a3l
ah
a7

ad

REP TOTALS
REF MEANS

al
az
az
asd
ad
ab
a7z

ag

REF TOTALS
REF MEANS

ls

pioproiect

i

RANDOMIZED COMFLETE BRLOCK DESIGN

REFLICATION ()

TREATMENT = a

1468
2@

al
az
al
a4
as
ad
a7
ag

al
a2
as
ad
as
aé
a7

ag

L U T 1 I 1 1

(al

mn

node (no.callus)

-
3

J

(SIS S O R S S

58,
8

nade (no.callus) IN ARCSINE SCALE

ri

281E
1.2813
1.2813
26.5658
1.2813
ol .7684
I9.2314
39.2314

160.921%
20,1152

Arcsine(Sqr(X/1@90))

MORE. « .

r2

2813
- 28135
1.281=
2813
- 2813

1.2813

26.5450

2815

35,5340
4.4417



ANALYSIS OF VARIANCE FOR node (no.callus)
BASED ON VALUES TRAMSFORMED TO Arcsine(Sqr{X/18@))

gV DF 88 M F
r () 1 782.46243F78 982.624378 5.805 ns
a (a) 7 2328.480108 E32.640015 1.71 ns
ERROR 7 1361.821042 194, 5458467
TOTAL 1& 4672. 92352
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ne = not significant



TARBLE OF a (a) MEANS FOR node (no.callus)
BASED ON ORIGINAL SCALE
(AVE. OVER 2 REFS)

a RANKS MEANS

al b 0.3 a
az a D.8 a
az bal 2.8 a
ad 4 12.8 a
ad b @.8 a
aé 2 ZR.0 a
a7z i 2.0 a
ag 3 20.80 a
MEAN 11.73

In a column, means followed by a common letter
are not significantly different at the 5% level by DMRT.

TARLE OF a (a) MEANS FOR node (no.callus)
BASED ON TRANSFORMED SCALE
(AVE. DOVER 2 REFS)

a RANKS MEANS
al 5 281 a

a2 5 1.281% a

azs S L2813 a

ad 4 13.9231 a

a9 3 1.28173 a

ab 2 26.2248 a

a7 i 32.8982 a

af = 2D.2563 a
MEAN 12.2785 -

In a column, means followed by a common letter
are not significantly different at the 34 level by DMRT.

a
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FILENAME 3 1s .
TITLE s bioproject
RANDOMIZED COMPLETE BLOCEK DESIGN
REFLICATION () = 2
TREATMENT = a (a) = 8

al = al

a2 = a2z

alx = al

afd = ad

ah = a8

abd = ab

a7 = a7

ag = aB

internode (no.callus)
1 2
al @ @
a2 @ 7]
az 20 @
a4 26 28
al @ @
ab @ 20
a7 49 &0
a8 &8 26
REF TOTALS 140 12 .
REF MEANS 18 15
1
internode (nao.callus) IN ARCSINE SCALE
ri r2

ail L2813 L2813
az 1.2813 2813
az 26.3450 1.2813
ad 26 .5450 26,3600
as 1.281% 28173
aé 1.2813% 2hH. 5650
a7 IP.2314 50 .7684
aB 50.7684 26,0650
REF TAOTALS 148.2349 135,5885
REF MEANS 18.5319 16.9486
I‘ 1 . ;

Arcsine(Sqr(X/108))

MORE . «



ANALYSIS OF VARIANCE FOR int
BASED ON VALUES TRANSFORMED TO Arcsine(Sqr(X/18@))

ernode (no.callus)

RN R mE ISR EImmErImmm I mm I mmmmmEmmmmmaImmEmEmTmm s

. sV DF
() 1
a (a) 7
ERROR 77
TOTAL 15

10.027356
4201 . 429556
988 . 692612

¥ = significant at 5% level

MS F
1@.8273556 w1
6QE . 2B4222 4,235 %
141 .241862
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TABLE OF a (&) MEANS FOR internode (no.callus)
BASED ON ORIGINAL SCALE
(AVE. OVER 2 REFS)

a RANKS MEANS

al o @.8 ¢
a2 2 B.@4 c
ali 4 1%.8 bc
ad = 20.8 abc
ad 5 0.8 c
ab 4 12.8 bc
a7 1 S0.8 a
ag 2 40 .8 ab
MEAN 14.32
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In a column, means followad by a common letter
are not significantly different at the 54 level by DMRT.

TABLE OF a (a) MEANS FOR internode (no.callus)
BASED ON TRANSFORMED SCALE
(AVE. OVER 2 REFS)

a RANKS MEANS

al a9 2813 ¢
az S 1.2812 c©
ax 4 17.9231 bc
ad ) 26.54630 abc
as ] 1.281% ¢
ab 4 12.9231 bc
a7 1 44,9999 a
ag 2 Z8.468667 ab
MEAN 17.7482

In a column, means followed by a common letter
are not significantly different at the 3% level by DMRT.

a
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iy stock solution A9 d1sazarefidariutdudunn  1fuwareidn

19421 fuduiiz 19ad vlugasemsieu udideswwn infuserusdniluila
B1nfun stock solution gas MS

1)¥easiaflgns Ms Teouinoenilu 4 stock fo

stock solution 1 inorganic salt ( 10 X ) nsu
Ammonium nitrate ( NH4NO; ) 165
Potassium nitrate ( KNOj) 190
Calcium Chloride ( CaCl,.2H,0 )} 44
Potassium dihydrogen phosphate ( KH,POy ) 17
Boric acid ( H3BOjz ) 0.
Manganese sulfate ( MnSO4.H»O ) 0.
Zinc sulfafe ( ZnSO4.7HA0 ) OF
Potassium iodide ( KI ) 0.
Sodium molybdate ( NasMoOy4.2H,0 ) 0.
Copper sulfate ( CuSO4 SHAO ) 0.
Cobalt chloride ( CoCl;.6H,50 ) 0.
stock solution 2 ( 100 x)

Magnesium sulfate ( MgSO,.7H-0 ) 37

stock solution 3 chelated { 200 x)

Sodium EDTA ( NasEDTA ) 7.

Ferous sulfate ( FeSO4.7H»0 ) 5.

stock solution 4 vitamivs { 1000 x)

Inositol 10.
Glyvcine 0.
Nicotinic acid ~ 0.

69
614
083
025
0025

0025

45
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Pvridoxine HCI : 0.050

Thiamine HCI 0.010

L L . v . . &
2) flaveasuaiuudl wiensaludazfinnazane (Haszatuuuands i nuay

squfumuaRUiounde « futtndasuusuinsideenis

3)3x4 stock solution 1.2.3.4 MINa" Ay

2 S
UMW L a0 aSeuoms

u
% iafuuemng 1 ans asil

1.

2

0 4

9

Yseyn

1y stock solution I 100 1.
.48y stock solution II 10 va.
ify stock solution III 5 19,
.40 stock solution IV 1 va.

Adsanfiutumaueiliafontd hudtena 30 ndu/a. AwdolUINAzAY
wwnda pH Saudiades ﬁH meter U5V pH 1M1 5.6-5.8
ennduiderdudou 1@ szt 7.5 ndN/a. awdoludazany
JAMeMsuInsaniduan dand

4 o g 1
wnutedn s Setsadiunnudy 15 voud /ms1efia A 121 avdArvaFud
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MS LS
Macroelement
NH4NO3 1.650.0 1,650.0
KNO4 1.900.0 1.900.0 -
KH,PO,4 170.0 170.0
MgS04 . TH50 370.0 370.0
CaCly.2H50 440.0 440.0
FeSOy4 . 7TH,0 27.8 27.8
Na,EDTA 57%8 37.3
Microelements
H3BO3 ' 6.2 6.2
MnSO, . 4H,0 22.3 22 .8
ZnS04 . 4H50 8.6 8.6
KI 0.83 0.83
NasMoOy4 . 2HA0 0.25 0.25
CoCL5 . 6H,0 0.025 0.025
CuS0y4.5H,0 0.025 0.025
Organic _constituents
Sucrose 3% 3%
Inositol 100 100
Nicotinic acid 0.5 -
Thiamine.HCL 0.1 0.4
Glycine 2.0 -
Agar 0.7 % 0.7 %
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