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REm":w @memﬁs o

The grem.ng roet 'h:m has long been c@ns:.dered a. i‘avera.ble

' @bgec“b .’r."or expermen’cs en growth and d:.‘fferentlatlem m.-bh the develep= '

?‘Tf,,"men't of tissue eul‘bure many mvest:.ga.tmns have been ma.de wrth exea,seé. _' R

gt ‘m@‘t ‘t:!..pso The mstence of Hany nu*brlen'b fomlas for the suecessful

o establishment ef dlcotyledonous exc:s.sed :mot cul‘bures 1s the result 9:f.’

Such effor‘bse ‘, The most mdely used fernmlas are- meda.f:.catwns of- tnese
.’.'_:ef mme (37)9 Gau’ahere'b (15)5, and me‘becourt as cited by Morel and S
Ue'b'ﬂere (19) N

In 1951 wh:!.te (38) au‘blmed 'bhe stué:.es te that da'te deal:mg

R W:Lth the general m:;trlt:.@n ef plant t:.ssue m:t]:bures0 F@llemng ‘éﬂhlteg

g Gau‘bheret (16) adequately summa,rlzed tb.e 11'berature en 'bh:.s snbgect te -

,1951;9 and later Hebeeeur’@ (20) presented a sm:t.lar reva_ew al‘theugh

T Qurte llm:.tedo Street (31) g:.ves an - excellpn’c rev:.ew oi‘ the advances

: made in excz.sed root cul’cure w:rth 'bhe mest e;aphas:s.s placed eﬁ dlco"c. ,-
roets, specz.fleally 'these of: the tomateo '

A great deal of dﬁflculty has been me‘b oy 1nvest1aaters S

a’c.temp‘tlng to establlsh roet or even callus evltures of nonecotyledonso :

b As AJ.mestrand (5) S'l:art;e::“:.9 ma.ny resul‘ts have not been publ:.shed as they

‘ have been negatlve m na,tureo . Fer th:r.s rea.son materlal concernmg

culture ei" exc:.sed reots ef men@cetyledons .'LS very sparse as compared

R :wn.th the Wealth nf :1.nfermatwn ava:.lable for d:.c@tyledonous raot cultureo L o

Some oi' the earllest an‘bempts to culture eAc::.sed reets by



Reb‘b:ms (22 23) 5 Kot'be as cs:s.%ed by Re‘berts and Street (30) 5 a.nd Wln'he

(35'9 36) mvolved men@cet roe'bso R@b‘bms (229 23) and R@hblns a.nd

- 'ua.neval (255, 26) demenstrated. ~i:-he grewth. of excz.sed malze roots was l,

; -":mproved by the aadltn.en oi‘ a,u*bolyzed yeast or pep’oone to 'bhe culture L

med:f.m al’bhough the grewbh ra‘te de@lmed w:t,th. each subcul‘bure and -

'Uveventually all grew*bh ceasedo - B R
Galllgar (ll) usmg a nodlf:i.ed Pfeffer?s fsmmzla .:wumd loO mm@ i

ree’t tlps ei‘ dent corn ha.d a: tendency toward develepment of 1atera,ls

L and suppressmn ‘of extensa:ve el@ngatlom but the growth behavier Was L

erra:i;mo Add:x.ng dextrese and peptene 'be mdﬁled. Pfefferﬁs formla. .

- (lh.) gave similar results and %h:n.s werk .Lnd:y.cated tﬂa:b corn roet tlps :

E :‘bwere less able to. accmmla’oe éry we:_ght When mrb a.'b l 0 mo 'than When

a7 M»exe:z.sed a:b 1, 0 cmo ) In 1938 agam Worklnc' m_th corn (12) s she feund :

"~‘°i:here was some e@rrela:tlon between growbh behav:r_or of exm.sed reet tlps ‘

and ’che ‘hype of food stored :x.n the seedss reo'b 'b:.ps i’rom gralns h:.gh

“ fm starch reserves gr@ﬁ’lﬂg bes‘bo She var:.ed the 'temnera‘bure of cultlva= L

‘ : t:t.on in, a,no'bher S'budy (;L;-‘;),*7 f:.ndlng 20 89 'be be ep't:mnm fer como In

“ ,ne 1nstance Was Gall:.gar able to culﬁure eorn roets exbens:.velya
R@bblms and Wh:,v:be (279 28) and Rebb:ms e‘t al (29) alse conev» %
- ducted Werk almed a’o cantlnueus growth of corn roet t:.pso They J:cund

: subst:.tutmn of fructeses xyl@se 9 or: maltcse for glucose to have no.

o beneflclal effeet upon growth ' Difco aga:t:'9 Water e*t:trac’os of agar9 -

au'belyzed and érled yeast, ami ash elements Were unsuecessi‘ully tr:z.ed
as. a.ddlt.weso "‘hese warkers eoncluded "bhat a def:.clency :Ln solutmn

. ex:.sted.o



Burstrom as abstracted (79 8) studled the cell dIVlSlon and :
"elengatlen ef 1solated Wneat roots cultured on solutlens ef dlfferentA
eglueose coneentratlons as well as the effeet of fructoseg sucrose9 and
maltese on’ such growtho He suggested fructese utlllzatlon enly oceurred
3‘; after conver51on to glucoseo Indetermlnate growth ef exclsed wheat

vsroots was not obta:v.nedo B
’ USIng medla’w1th the ablllty te supeort the contlnneus growth ef
i‘;eX01sed roots ef ﬁ@mate or pea9 Almesbrand (1 2 39 h)g and Fledler as

-‘Pclted by Roberts and Street (30) 1nvest1gated the respeqses of several

L dlfferent exclsed cereal reots to changes in the medzum compos1tlon9:

fssueh changes 1nvolv1ng alteratlcns of the nature and coneentratlon of
 the eenstltuents and supplemenrta‘olono The grewth rates after temporary o

A enhaneement, decllned and flnally ceased 1n all caseso"

_ Success in culturlng naize. roots thru 88 subcultures was clalmed

A’f?by MbGlary (18) He reported a11 roots 1ncreased 1n,length throuahouﬁ

vf.ia 115=day’per1@d at an average of apprexzmately 8 mmo/day Howevers ‘

. ;,80nner and Benner (6) and Robblns (2h) were unable te repeat tnls Werk
:}and it is suggested by Reberts and Street (30) that Eb@lazy“s successf'fjk"
 TWas due elther te tne partlcular straln of malze used or to some unknown ,
!AfaCuor of hlS 'Lechn:l.queo | ‘  ._ 7 | .>

In 1951 Nbrel ana Wetmore (19) w1th callus tlssue were the flrst

e succeed 1n the fleld ef tlssue culture ef menocotyledeneus plantsoe,ﬁ4"

o f‘Uslng tuber tlssue cubes ef’Amorphephallus (Hydrosme) rzv1er1 Durog %hey

, ;ebnalneds 1n msdlfled Gaatberet“s medlumg_prollferatlen 1n V1tro of tlssuej '
1}-f@r potentlally 1ndef1n1te perlodso Thelr studles 1nﬁ1eated that these

ao



' *tlssues requ:.red grow’ch substances f’oxmd :Ln the m:.lk e}f mnature coc@nutso‘ :

The con‘blnueus cultivatmn ef exelsed rye raets has been accom-= :
,~'pllshed by Roberts o.nd S'breet (30) They f@und i',he grewth oi" e:::c:.sed

7' Petkus .EI rye roe’cs m m@dlf::.ed Wh:n.te“s medmm 'be be stn_rmlated b;y 'the

'add:t.‘tlon ef BDH=pep'bone or D:Lfce yeast extrecﬁg the mos*b marked stmxla=- j L ;,5;: L

. 'tlen bei’ng in lateral roet grow’hh _ Eighty pereenﬁ of the gmwbh

' stnmlatlon by *hhe yeast extrac'b was a’ctmbu"bed ’oo i'ts Le'tryp'bophane -
con'benm, e ‘ f o S L |
In 1.957 Rebb (2'1) cul‘blvated in v:«.t:c'@ explants frem the bulka .

: scales ef L:l:mm speemsum Thvno : He found tﬁat these explants pr011=

.fera‘ted and dlfferen‘blated to regenerate bulble'bs :Ln 15&16 Weeks ‘as:x.ng o

medli‘led ‘ia}hlteﬁs medlumo 2

Ahnestrand (S)9 work:mg m.ﬁh h dlffere*n“b L:.nds of ex c:r.sed

[ , fcereal reo’c 'hlps, t:rhea'b, ry89 oa’osg ana ba.rley, obtalned a el@ne of SO

| “‘ryes, subcul'i:-ured by e\ccn.smn @f both ma:m tlps and J.a:i:exua}.s9 havmg B

: ':_1ndeterm:.nate gromho W:L'bh Whea@ oats, s and barley, root gmwth i‘er o R
extended per:r.ods “of t:.me Was no'h poss:.bleo Almestrand dlqcusses the

aspee'ts of me'babollsm :m thelr respee’c. to 'tl:ze presenee or absenee ef

growbh o:E’ the reot tlps :anelved in 'bh:z.s studys 11nlm.nﬁf dlsturbo.nce

- '_ ‘lef a meta.bellc phase m_th lack @f gr.wthc |

The purpese ef 'bh:!.s :.nvestlga‘bwn Was te attemp‘b es’cabllshment B

_ ai‘ 'bwo clenes @f exelsed :’mets hav:mg 1ndeterm:.nate grom;h ‘one ef

i . sarghum vulgare varo sudanese 'b;y'pe Redbine 60 and the e’oher oi‘ Sarghum

'v,_.vulgare varo sudanese 'bype Martlno The problem mvolved determna‘b:.en
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of a medium suitable for excised root growth of these two types of Sudan

grass,



| MATERIM.S. Aﬁﬁ, m‘THODsQ_ R

Gralns of 'bwo 'tyjpes of Suda:ﬂ grassg Sorghum vulgare vara

RN ) ,:sudanese type Mart:.n and t‘ype Redblne 60 were obtamed fron the T

:Agronomy Depa.:r"l',mezﬂ;9 The Unlversn.ty of Arlzona at Tucsono : HRRRT ‘: -
Izmnersmn ef ‘bhe gralns fer 30 mlnutes 1n a Tlde detergent solu== :
: y”olons apprOklmately 6 gms of detergen‘b powder in LLOO mlo wa’oers i‘ollow= ‘

"ed by a seeonc. 30 mmute dlp :m a chlerox solutmng 1 Dart chlorex 'be |

» '.2 par'ts waterg gave sterlllzatlen found 'bo be Op'blm}.m for mmmmm germ= L

o ;matlen and mm:mum contamlna’o:.ono A, magnetlc mixer was used to agltate :

‘”'th_e sclutlonsy allemng fo’r un:.form ‘seed‘ ‘coverager )
o The sterlle gralns were then washed three 'bmes m_th sterlle s

de«-lonmed 't.rmle dls'bllled Wa‘c.er ‘and . placed evenly spaced 'to permlt

o root development m_thout excess:c.ve contacts$ 1n steam sterllz.zecl Pe’brl ‘

""dlshes conta.lm.ng three thleknesses of #l {“matman fllter paper thorough=-

o l;y' mo:.stened W:L‘bh de=1onlzed9 'trlple dlstllled Wa'hero The Petr:x. d:.shes

‘ wrth the gralns varere placed in the dark :Ln a cul’ture ehamber at 22 60_ and :
j-allowed te gea:'nn.ned:.e(> After gerrnnatlon had proceeded for oné Week the
”“prlmary roe'b hav:.ng a'bta.lned a length ef approx:.mately 7-10 cme s 1.0 emo‘ o
‘ pr:mxary ree‘b ‘b:.ps were exc.n.sed and transi‘erred asep’clcally ‘be ’c.he

_ appropm.ate culture solut:;.onso L

All manlpulatlons were peri‘ormed in a stem_le F:Lsher :Lnocula'b:r_en B

' eha.mber equlpped W:Lth ga59 ultra=v1ole'b llgh% fluerescent llgh't a.nd e

_\posn:t:we pressure .E‘orcmg all flltered alr eutwardo S‘berlllza'blon ei“ sueh

Bl



| 7
‘chamber was effected by expesure 4o ultraﬁiale't radiation for a thirty
minute period. ‘@struments used for 'bra.lfzsfexjring and excision were
s*vterili‘zed‘. ::.n boilizﬁg '70% ethanel for 10 minubes. A4 2% a;;;phyi solution
-Waé used as a surface disinfec’oanﬁo' Sterile technigue was @heeked out |
to insure m::.n:mwn corntamination due to human mAnipulationo

Beeause .during 'bh.evfirst ?héses_ of experimental work Substantial
growth of pr:x.mary root tips was not obtained, it was déemed advisable
to cnl‘bgre'loo. cm, lateral root tips from one-week old séedlingse Tio
difference in growth results was found. - v |
| | | Gulture vessels were usually 125 ml, Brlemmeyer flasks of pyrex
glass, Tn the first trials in this work, each flask was supplied with
'SQ nl, of solution and then eha’rgéd with ‘a. single root tip, However,
when it was found that root browning oeeufred m.thm one week, t&le amount
of ’solu‘b‘ion per vessel was chang‘e'd‘to 10 ml, As a cheek, tomate roots
gr@m for-a one week peried in 10 ml. of solution exeelled in'this
guantity of sélution and appeared to nét differ in growth from those
eultured in 50 mle Oceééionally 5 em, diameter pyrex Petri dishes were
employed as eulbure vessels. Tt ;a;é,s found that excised tomﬁd ‘roots prew

~as well in theséidishes as in the Ez’lemﬂeyer flasks. ,

TFor sterilization filtration pyrex #36060 funnels, Buchner type; - -
with fritbed dises of ultra-fine porosity were used, "‘Befo:r.:;“e ﬁsa,ge such
:f."il"c.ersi were ;«:leaned with a hot acid mixture of concentrated HpSO) and
concentrated HNO3, as recommended by the manufacturers. ?aliowiﬁg the

acid treatment, the funnels were washed first with a 30 wl. aliquot of



. .
distilled water follewéd by one of 30 ml. @f <:1e-=s:rle>ni;'zaed,9 *briple dis=~
‘biiled' water. The cleaned funnelsg fitted snugly througb, cork stoppers
a,nd eovered muh alumn.mzm foil, were assembled with clean vacuum flasks
and clean tygon 'bublng to form the complete apparatus to be used for
' sterili'za't.ion ii’:‘?ltra{;ioﬁ;‘ A1l openiﬁgs ‘mar‘e eovered by alwnimain foil,
é,ifter assemblageg each hdividual se‘b up, wrapped in gauze, was th@roughe
1y en@gmpaéseci with brown ﬁrapping §aper and tied with string. The
apparatus was S‘t;erilized in i;his eondi’i}ién by autoeclaving at 15 lbs, pres=
sﬁre for 15 minu‘hes and was theﬁ stéreé feif 1a'te‘r usage; Whén uéeég
'jmnedia%ely after mm*fappingg ith,e epén end of the l*."aygon tubing was c'on;nectm’ N
-ed to the vacuum outlet, which surface had been Wipedw with the surface
- disinfectant. Upan‘éompletieﬁ of filtration, a clamp was applied near
"bh@ 'end. of the tubing connected té the outlet and the vacuum gradually
-dev@rea-se‘d‘o‘ Precautions were taken to guard against de’tefiora{',ioﬁ of
",heat=labile substa,nces during fil‘tra’ciono Filtration apparatus was
eocoled by refrigeration 'befere use, and ice baths were employed dur:r_ng
the gc*tual i’:s.l‘bra'tmn preeesso A i‘-mal s.'tep was filtratien of the ex=
- terior of the set~=up‘ bjr ultra=violet radiation. If a solutiom steri- -
-lized in such a ménner‘wasbﬁet to be used immediately, it was placed
#nder r;efrigeré:bion and its container resterilized externally just
iareceding handiing thereof, All solutions were used within 2&, hours,
A1l water usedv for solutions; sterilization of grains 5 germiisza,a
vion, "and for the final Wasﬁing of glassware was de=ioniéed9 triple
distilled, .fhe Aseconc‘:'{ and third vdistili'aﬁions carried out in pyrex

glass.



St@rage w#s alse :Ln pyrexo Ghemcals 'ii;s;ed i‘or";‘,,soluti:oﬂé r%ze:cfe’_\ oi"- LT
. analy‘blcal gradeo | e

. All glasswaré “Was eleaned b‘y an overnlgh'b immers::.eﬁ in p@tas‘;'" '
smm dlchromatewsulfurlc acld cleanlng solu‘b::.on i‘ollewed by three Washd
j:s.ngs oi' ‘tap Wa'{:ers three wash:mgs of . d:.st:.lled wa’cer and three f:mal |
- Washmgs us:u.ng de=1®mzed, "arlple d::.st:.lled Wa’teZ”o . |
10 check cu.l"w.re nechnlque usi no' a pla.n’b whosza vreactlons were

: _]mownj, a clcne of exclsed roots e.L tomatos Lycepers:.con esculentum l\hll

'Was successfullv establlshed using Wh:(.’ceﬂs selutmn (39) Wz.‘tlnm a
‘lweekﬂs t:..me a 1. O en,. root t:).p :mcreased 10 or more 't::.mes :m length m.th i
the aepearance of dozens o:i' lavt;a:ex"aﬂ.so Tae formula fer mn.te“s solut:.on
USed is outlmed beﬂ.@w» enlo
l\hneral solu’o:x.on was prepared°' .
R Ca(IIO3)2 200,00 mgo/lo,

HagS0j, " 2(,)0.1,;0_0, mgo/lo "

UKL . 80.00 ngo/Lo
NegPO, 6.2 mg./l.
g Mnsoh 2025 mg;/lo
mso, 75 me/L
e g e |
o : ;.3:75‘» mg/l e
if‘iésog‘ 720,00 "nigo/l;"

(dlssolved in water ,
befere added to- the above)
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To -bhemlneral solutlon suérose and ferrlc sulfate,dlssolved j
S :m W{a;b&;!?\;, ivg've:r'e»':‘ a@idéd‘sif B o | |
R o ~Sﬁ¢gosg 20,00 /e
v e,
. Pimslly, ths following four organic corpounds, dissolved in
vater, were asdods
DR RETTE o gl'yc:_ne BOOOOmgo/lo

©Upieotinie -
- aeid - 5,00 mg./l.

' thlamme 1,00 mg, /lo

pyridoxine. 1,00 mgo/l. .



RESULTS

Using White's solution as a standard medium for culture,
various modifications in the form of _addi'bidns and pH variations were
tried., The results ave given in the paragraphs fc:l‘lcmrin.go '

WEIITE_“S SOLUTIO’& 3 Employing the sane éolution and iden’tical

technique, parallel trials were made for each type of Sudan gra.ssc

Each 'trlal included between 16=~20 exc:.sed 1.0 em, root tips, one tip
per fla,sk-o Browning otecurred within one week, and at the end of three
weeks the shriveled roéts were completely browan with né apprecisble
elénga‘hion or lateral root formation, This expefiment‘ was repeated with
similar resﬁl‘bso‘ |

FODIFIGATIOH OF' WHITT"“S SOLUTIOE H The same ﬁ}hi'beﬂs solution

with the addition of 80 mg./l, Kﬂo_g and the reductn.on of K&l from

.80 mo'o/l t0 65 ngo/lo, corrections i“or the nutrient formula made by

P, ‘B White in a personal e:omrmm::.c:at:‘n.cm«9 was used for culture of the
two ’cypes" of Sudan grass. These roét "t.ips also beeame‘brovm r«m.thm a
week, thoroughly brown by’ three 'wee’ks | and laeked suBstantial elongation
as well as lateral root formation, |

BUFFERED SOLHTiOEESs Stock solutiens, 0,01 Y phosphate buffered

with a KHpPOy=KpHPO), ‘s'ys"bems were preparéd using White's modified
- formmla for the basie solution., These solutions were of the following
pH's: 5;09 5e5y 6.0, 6.5, 7.0, and 7.5, A white precipitate oecurred in

slight amount at pH 6.5, moderate preecipitation appeared at pH 7.0, and

1l



at ph 7 5 thls preclp:.ta’ce was heavyo Ai'ter preparatlen 50 ml, allquots {

h of ‘bhese solutlons were pla.ced 1n 125 mi, Erlenmeyer i‘lasks, s*beppered
“t-he usual fashlen W:Lth non=a‘bserben’o cot’Lon Wrapped in ga.uze,7 a.nd were' :

a.utoclaved a:b 15 C!.bs° pressure for lS mlmzteso The remalnmg reserve |

'bamoum,s of the solutlons were dlstrlbuted to 250 ml, and SOO mlo

' '~'E&°1emneyer flask:s3 au'beclaved a.nd stored :m a. chanﬂoer a‘b 22 =25 Ccy

Au“bocleved Onceo' An 1n1t1al pE{ run Was . conduc-bed mtn the

Erlenmeyer flasks cwta:i.nlng SO mlo allquots of solut:.on sub,jected to

one autoclavmsr tree'tmento I‘er each type of Sudan grass there were 3

k',flasks per pﬁo @cowth Was negatlve as is shown in Table lo

lku‘boclaved Tw:Lce° : A s:x.m:Ller pﬁ run wag conduc-t.ed us:Lng the

‘reserve au"boclaved pH stock solutlons 5 the solutlons thereby ul-hmatelj =
"'belng' twice autoclavedo : As bei‘ores, there were 3 flasks per 'oH per’ type
‘_Sudan grass employedo The resul'bs were negablve as also may be seen in |

“Table L |

‘ IAGTOSE bUBSTITUTIOH I’OR SUCROSE° I.actose, 1n 1dent1ca1 quantlty,

1eo s _20 go/lo E was’ substltu'bed for sucrose in mnteﬂs mod:i‘:.ed i‘c»rmula9 .
) llactose be:.ng a}i-glycosme on hydroly51s g:w:.ng D=glucose and
" D=ga1actose o Sucrose -bea.ng an4(=-D=glucopyranesylf}:%fructofuranosme .

' g:LV:mg D«m'flucose and D-=i‘mctose ‘upon h,;;rcbc”c::f\.ys:LsGx ’ Solu'b:v.ons 0. .Ol M phose

S pha.te 1011:&‘3‘.‘ered‘q of six dlfi‘erent pﬂ?g the pH range belng 500 to- 7059

were u‘tn llzed and for ee.ch pﬂ ther’e were .four 3.25 ml Erlenmeyer flasks ;

‘conta:mlng 50 mlo of solut:.on per eaeh 'bype oi‘ Sudan grass, 2 (Table 2)

) : A correspondlnrr con'brol run was made mth O 01 r:i phospha’oe buffered steck
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,'Table l Gx'owth mcrements s e‘cpressed in cm.; after l week of 1, 0 cm.
706t tips in Whites modified solution, 0.0L M phosphate buﬁ'ered and’

- steam sterilized, 50 ml. of solution and 1 root tip. per i‘lask° nwrﬁ)er
“y»a:f.‘ lateral prlmardla 1nda.ca'bed in parenthesesc SRS
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, V' Table 2, Growth 1ncrements, expressed in em.) Wlt}aln 1 week oi‘ l 0 cnog o
T60T 'b:s.ps in Whitets modified solu't;lc»n;9 0s0L M phosphate buffered,: -

. with the substitution of lactose, 20 g./1., for sucrose, 50 mil, of

. -solution and 1 root tip per fT ask, nwnber of 1a‘beral pr:t.mordla

‘ mdlcated in: parenthesesa




| g lS e ¥
e selu‘t:.ons hav:.ng su@rose as tne earbehydrate saurc:eo - Mo appfe@ia’ble

‘ grom;h occurred :z.n elther caseo ,

EPIGOTYL BKT‘MCT? I’c wa.s found tha.t u*hen the complete seedllng

' ’ Was cv.:f:i‘ﬂ,u"ed9 Sudan gratss‘9 be’bh Redb:.ne 60 and Marumg root growth '

) excelled :m Whlte?s mod:l.f:.ed buffered solutlon at pH 6 O3 elenvatlon

o me't‘,e:c"s‘fp and ;a‘texjalg‘,asa well as ‘a‘dve:«;tq.t:l.ons ‘reots de,veloped exten=

" occurred durlng one week cultlva"clon to the erd.er of several cen"bla -

o surelyo
Thereiore 5. a‘c, ‘bh:.s po:mt a new var:.able 5 ep:z.cotyl extrac‘bg o
"was :mtroduced whlle ’c.he pH was maln‘taz.ned a:b 6 Oo S:ane Rebblns and |

: IrJh:Lte (28) had been unsuccessful in the:u:‘ at'bemp'b to grou ezelsed corn

Y roots by addmo- mllk from com gralns t@ the medz.ums, an | extract of the "

gra:m, was not 'bl’ledo :

The fll‘S'b prepared ex’t,racts were the products of ep:s.cetyls above B

‘the mesoco‘byls @f seedl:mgs n’ermlnated for ﬂae exc:.s:».on of roe’b tz.psa

o Ecclsed eplcotyls were placed in 50 ml buffered stock solutlcn,,

’ pH 6 0 for extraetlono Twentyaseven epn.co'byls were mcluded. in 'bb,e

s SO ml, Redb:me 60 extract Wh:le 25 Were in ‘the extract of f@.r’blno A

| : Uclr_.nff bleneior pulvemzed the excn.sed ep:x.cotyls for 1.5 1?1:1.1111'&'@3(> Remn

pea‘bed :Ell'brat.c.cn 'bhrough #l Erma'tman fll‘c.er paper to clear 'bhe solut:.ons'

of debms preceeded steml:.ma'blon f:u.ltrat:.on,, Us:mg a. stean s’cerllmed S |

K syr:.nge, 5 ml and. 3 ml‘> por‘tlons were added to 10 Jml<> al:.quo t5 of

sterlleg 'bmee autocla‘ved pH 6 0 buffered, stock nu'brz_en‘h solutlene e

‘ ’I’here were for each type of Sudan grass 5 flasks for each comentratmn
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| and 5 contrcl i‘la,sks la,ck:s.ng 'bhe ex"bractg a to'i;al @i’ lS flaskso Eeéaﬁiiré
resul'ts were eb'halned. ("‘able 3)9 and it was suspected ’ohat the extra.cts

_Were of msufflclen‘b concentratlono . a |
Ccnsequentl% "bhe second a‘btemp‘b a‘t extractlons, 1dentlcal in N

~- actual extractlcn man:n.pulatlons to tha"o cf 'i;he first a.ttemph mvolved =

S »“eplcotyls expllcl"oly cul'blvated. :f‘or ‘th:.s purposeo &'alnsv of Redblne o

-and Mar‘tm Were planted separa’tely in premcusly mo:.stened. vermlcul:.te
fbo an. approxma'te depth oi‘ l@ 22 e in large pyrex trayso These mmng .

S _»';'i;ra,ys Were placed in a cultufe chamber a‘c. 22 Go un der»totel darlmess for N

8 dayso A‘b ‘the end of ‘bh:.s 'tme 'bhe eplcotylsg as before :1.nc1udlng

EE evezyth:mg above 'bhe mesocotyl, Were exclsed, and pla,ced in 50 mle of

pH 600 buffered s‘ccck solutlom» A “total of 700 eplcotyls were exc:n.sed,

o ' ‘and :J.ncluded m “bhe Recﬂaine 60 extract wh:.le ‘a sum oi‘ 900 composed that

- @f M:ar‘blno '

To wash ea.ch :i‘:.ltrate 25 ml ‘of. pH 6 0 s’oock solu’clon was a.d.dedo

jThe run W:.th Redbme 60 eplce'byl ex*bract was compa,rable 1n des:n.gn ‘to 'bhat :

| ef Martme : Pyrex. Petrl dlshes N 500 cmo in d:v..ameters contam:mg lO mle cf o

'tmce a,u’bcclaved vaI 6 0 stock nutrlent solutmng were charged by means of - :

Toal sterlle syrlnae Jwith 3 ml(> and 5 ml Dortlons of ster:u.le e*:‘bract

S ,mmpulatn.ons ’cak:.m place w1th1n the sterlle moculatmn cna.mbero Fivé. :
E Petrl dlshes per trea‘bmenb were :’f.nvol‘v*edy :mcludlnp' a con'i;rol The

.rcsul*ts shown :m Table 3 1ndlca.te “bhat thls effort alsc falledo

COGOE%UT BLILK° Coconub mlk 'bhe fluld endospem neurlshlng the .

." : developlng Cocos nuc:u.i‘era Le embryc s has been reccmended as’'an
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~ Sorghum.vulgare vara
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,Table 3s

Growﬁh increments, eyﬁressed in cwmo, Wlthlhfi”wéek 

of 1.0 cm. root tips in White's modified. solution, 0,01 M

- phosphate buffered; with the addition of epicotyl extractg.~-'

13-15 ml, of -solution and. 1 root tip per culture vesselj .
: nnmber of: lateral.prlmordla 1ndlcated 1n parentheseso o
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:'e;céllent"ééﬁsﬁitﬂéﬁt-'éf certa:.n tissﬁé "léﬁlture med.:i.; furnlshlng a e
) f"rnecessary un}movm growth factor or i‘actors by van Overbeek et al
(3 (32 33), Yan Overbeek et al ¢ 3).1)9 Caplm and Steward (9, 10)9 IVIorel
‘.a,nd Wetmor@ (19)9 and Gor:.s and Duhameu (17) - In some 1nstances v»aut'tc-l"»l
:‘_..claved mllk has been superlor to unwautoclavea in Sx,mu.r_anlona |
To Drepare cocon\rb mlk for Lse a ma‘rmre coconut was broken
.mth a hamner a.nd ’che m:le caught :m alumlnum fO'll Debr:.s of" solutlén
' was el:.runa’oed by repeated flltra.tlerx through #l Ta}ha’sman fllter paper .
‘:"h;to produce a relat:.vely clear solu’bmno ' Transfer of the S'ber:r.le mlk to
' -cul'bure flasks conta.lm_ng 'the varlous pH stock buffe:ced nutr:s.ent solut:r_ons“h V
,was i’aull’ca‘bed by means of a sterlle syr:;nge and was done :m ‘the . sLer:Lle -
1nocula‘b10n chambero o |

Un=autoclaved Vb.lLo Varylng the pHs “the e:t‘fect upon root

grow’bh of flltratlon s’cer:ﬂ 1zed nj.lk 3 % a.nd 15% by volume, was observedo -
There Were 9 i‘iaslxs per pIi per 'byne grasss 3 Ior each treatmen’t a o
T,otaJ. of 108 flasks w:rbh each flask contalnmg lO ml of solu‘i:,:x_ono L
Table b, presents the results 'bhat We:ce obtalnedo Al'thou h the ‘
\‘pos:Lt:Lve growth mcrements ‘are scatterod and a8 1 O M, dev:l.a’clon mus‘t '
bbe conuldered in all measurementsy grow*bh appears 'bo be sblmulated at |
7  PH: 5 S W:Lth Redblne 60 rootso : Thz.s is esnecza;Ly true 1;xvhen coconut mllk
.‘ :V;A':Ls lS/o by volumec ‘ HLT | |

Au‘boclaved T‘@llk" : !rJl’sh ‘ohe pH constant a'b 5 53 autoclaved ceco= ‘

‘nu'b m:ﬂ.kg 3% and 15% by volume 5 supplemen‘ted ‘the nutr:.ent solutwno " oo "
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" Sorghmn valgare varo sudanese “bype Redblne 60
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_,“I‘able ho &'owth :mcremen‘bs, expressed in cm,, W:L'bh:m 1 week of l a1

root | 'b:l.ps in White's modified’ solution, 0;01 M pnespha'te buffered, mth '

 the addition of filtration sterilized coconut milky 10 ml, of solu‘blon o
-+ and 1 root tip per flask number ef 1ateral prmord::.a J.nd:l.cated m ,
,p:—z.:c'en‘t',lmases0 : . . . : i :




J { ThlS run con51sted ef 39 flasks w1th 10 ml of solutlon aplece, 5 flasks ,
,per treatment per grass ‘l‘;,y'ne0 .7 There Was. ‘no sn.gn:.fleant grow'th (Table 5) o

vkaPTOPHAW, L—»tryp'bephane, cencen-bratlon ef 0. hh ng. /.1

accordlng to Rober‘ts and Stree‘b (30)$ was added to bufi‘ered pH s’cock "
: nutrlen‘b solutlons a't ’ohe 6 different pH“s in another s’sudy with uhe.‘ E.

o ‘two types of Suaan grasso;‘ There werk ‘a to'bal of 16 flasks per *eHs, oo

L con’orol I&’Iar'bz.ng h control Reabz.ne 60 b Far’oln mth tryptephaneg and.

L Redb:.ne 60 m.th tryptopheneo Each ;E‘lask was i‘::_lled Wl’bh lO ml G.L
. sc>2{.u‘i:,:.ono All flasks Were autoc'i aved resuitlng in sclnt:.ons mth

" all const:f_tuents except Lmtr,yp'bophane tm.ce autoclaveé.o ) e

| &“ewth mcremen‘bs my be observed by exannna‘blon o:f‘ Table 6

.&-..Some growth d:.ci occur a‘c pH 7 O and pH 7o 5 W:L’m Redb:me oO roots :
- upen addl'tlon oi‘ tryptophane to +the nutr:.en'b SOlU.thno , F‘ur'bher work‘

is necessary te J.ndlcate the s:.gnlf:s.cance of such growbh as- groxrbh of

. the controls a,t taese pﬂﬂs also seemed 0. be stmmlatedo | In addlt:«.en

: Fiart:.n ‘Toot growth pH 6e 5 and PH 7 5s aUPeal‘ed to beneflt tror om’ ‘tryp= |

s tophane au:1d:x:t1on0 RS g ‘_ A : ; AR ;:f‘;},v'; R " ::} ,;,"

IHDOLEACBTIC ACIDe Indoleace'blc ac:.d Was then trled a“o a con=_

cemratlon oi‘ 10 -9 go/m.og accerdlng to Rober‘bs and S*breet (30) s e.nd

-pII from 56 O to 7 5 was alse :anluded as a va:z-:x.ablee As W:L'bh trypx;o= RIS

‘_,pha.nes 16 flasks per pI{ Were supplled Wl‘bh 10 ml of pEﬂ buffered stock , -

S _vlfnutrlen’o solv.l’c.:mn‘9 8 be::.ng con’crel flas}'s and 8 mth mdoleacetlc ac:r.d_‘. »

o addeds each 8 equally d:.vuied between Martln and Redblne 6()0 These L
"solun:.ons wn.’oh IAA were l:.kemse autoclaved. (30) 5 the :mcioleacetlc ac.ld

in solu‘blon a,ctually bemg sub,jected te onie au'bocla.vwg wherea.s 'the
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' Sorghum vulgare var. sudanese type Redbine 60

~ flask .# c;ontrbl - 3%’ milk :15% m:s.lk _
R 0 (0) - 0(0) - 0(0)
2 ‘j -5 (0) © 0 (0) 0 (0)
3 ~ 0 (0) ‘ o fungal
_ conban,
L 10 (0). 0 (0) | -0 (0)
5 0@ 0 () 0 (0)

Sorghum vulgare var. sudanese 'hypé Martin

- flask # [ control 3¢ milk | 15¢ milk |
1 : 0 (0), 0 (0) | ,' 0 (0)
2 -} o (o)‘ 03 (0) 0 (0)
3 0 () 0 (0) 0 (0)
h:?' 0 (2) | o) 0 (0)
5 0 (0) 0@ 0 (0)

Table 5, Growth increments, expressed in cm. units, within 1 week
of 1,0 cm, roob tips in White's modified solution, 0.01 M phosphate
buffered, with the addition of autoclaved coconut milk; 10 ml, of
solution and 1 root tip per flask; number of lateral primordia
indicated in parentheses. - '




22"

”Sorghum vulgare var. su,da,nese 'bype Redbine 60
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" Table G, Growth increments, expressed in cm.. units, within 1. woek. @f 1, 0.
- Cm, Troot tlps in White's modified selution, 0,01 M phosphate buffered
-with the addition of 0.l ngo/lo Iw-'bryptophane, 10 ml, of -solution per

e culture vessele

(Lateral prlmorch.a 1ndlcated in paren‘bheses)o SRR



';rest @f’the components hav1ng underﬂone ‘the - treétment nw1ceo ?.g |
| Resultlng growth 1ncrements (Table 7) were not suffzclent in .
srifextent to be recognlzed as 31gn1flcant for thls Work but ‘are deflnlte;
1y worthy cf fhrther 1nvest1gatlona‘ The almost unlform growth 1n9

:crease at pH 7 0 w1th Martln roots upon addltlan of 1ndeleaceﬁlc a01d

- to the nutrlent solutlon seems promlslng but asvuredly needs rechxec};«::s.r:‘ge'.. 'w

‘:;"When all 1nd1v1dual 1ncrements are add.ed9 the total for Redblne 60

‘*controls is O 6 ci, as compared w1uh L 8 ‘e, When 1ndoleacetlc acid .
'f was addedo Fer Martin the controlsu total 1s 05 cn., as compared‘WIth "
h03 cmo upon addltlen of 1ndoleacetlc ac:Ld.° : :

'1 BACTOwPEPTOﬁEg YEAST EXTRACT AﬂD GASEIE HYDROLYSATE‘ A flnal'. 

'attempt at culture embraced %he s_multaneous addltlon of three sub=' -

| ;:nstances (30), Bacte=peptone (leco certlfled), yeqst extract (leco

‘ﬂ'icertlfled), and caseln hydrolysate (Technlcal)9 each in. concentratlon o

ff,'@f 10 mgo/lo Allquots of 10 ml ef prev1ously autoclaved pH bufferedg'ffL<

: stock solutlons Wlth these three substances in. approprlate amount
-fwere dlstrlbuted %0 fla.sks° The entlre pq ranoe was employed9 pH 50 ;_“

f.to 7 5 After belng plugged pronerlyg the flasks were- autoclaved

'1n the usual :E‘ash.lon0 Regardlng munber ef flasksg the procednre Was SR

'k_the same as that for the 1ndoleacet1c ac1d studys

| The results (Table 8) for Hartln were 1ncoi1.clus:weo Redblne
,.60 roots w:th the addltlon ef peptone9 yeast ex:tract9 and casein B

. hydrclysate 1ncreased 1n length in at 1east SOW of the cultures at pﬂﬂs B

’1?;6 0, 005, 7 G ‘and 7 5 Grawth was obtalned even though contamlnatlon

ﬁ'occurred in 1/6 of the culturesov



Sorghum vulgare var. sudanese 'type Redbme 60

L oselmtion | * pH of solu‘b::.ons -

eomtrel | 1) 000 0 6@ 0@ o) |
o@ e@ a@ 0@ 0@ 0@
o o@w 2@ 1 0@ .1

| 0(0) 5 00 .5 0 - 0(0)

_:5°' ? 55,f5”H@0;;°‘m5 o  £3ff   '_
o s swm s@  vw s@]

m 0(0) 3. 0 (1)‘ 0 (o)"_v -0 (0) 0(0)
‘agded | 5 0 (o);_"'_' ‘_'fo © o © o (o)”_:'- 0@
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Sorghum vulgare vara sud.anese type Mar'bln

Csolubion | R UL pE of solut:.ons -

0 55 60 I 70 75
O [T@® a® @ 0@ 0@ o0
Ceomtal | 0() 0@ 0@ 0@  0@© o |
| lo@ 0@ @ 2@ 0@ o@

0@ 0 <o)"7-- 0@ 0@  0() 00

1 @ o@f 0@ 0 30 0@ |
m | 0@ 0@ 0@ 0@ 3.0 00
Cadied 2,0 (0)  0(0) : fungal .2 (0) . .3 (0)  0(0)

S . . combam, U ‘ T TR v
o (O); Ce2 () /o (0) . -'o"(o)..q;. S0 (). 0 0 (0)

- Table 79 GPOW‘bﬂ 1ncrements, expressed in cmo um:bs, m.th::.n 1 Week of 150 B
©f CMe x‘oot 'b:.ns in Whitets modified solution, 0,01 M phosphate bufi‘ered,

with” the addition of 10=9 go /Mo “TAA, 10wk, of solutlon per culture ‘vessél
(La’oeral pr:.mordla :mdlca'bed 1.1'1 parentneses) ' L )

_o _(o,);_ ..,,ov ,(p)..,f}; 0 ) o ' (0_).- © bacter. © 0 (0) i;



\'Scrghnm‘vulvare varo sudanese type Redbwne oO o

'}_golufién ' 7,:' “;"i, . pH of solutlon B

: 5°O 505 : 6 o ‘ 605 ‘ . 700 - To 5
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.ffffTable 8 GmOW%h 1ncrem.en.ts9 exnressed in CHlg g w1tn1n 1 week of 1.0 cm,
'j;root tlps in Whitet's modified solublon, 0.01 If phosphate buffered, with

2 anthe addition of 10 mgo/l ‘each of peptoneg yeast extract, and casein. . :
. hydrolysate, 10 ml. of solution and 1 root nlp per flask° nnmber ef lateral

e 'prlmerdla 1ndlcated J_n,paren’oheses0




%

. Root brownlng occurred'w1th1n 1 week for each phase of work

vj‘lncludlng varled pH339 1actese substltutlon9 addlﬁlon of eplcotyl ex@_jﬁ_i? e

' 'tracts9 coconut milk, Lﬁtryptophanep 1ndoleacetlc ac1d and Bacto=
peptone, yeast extract, and caseln hydrolysate 1n comblnatlono The
."roots lacked sﬁbstantlal elongatlon and 1atera1 reot fbxm tlono B
L Because root tlps unrversally turned brown w1th1m one Weekp
;brdﬁﬁing root materlal was selected at'randomg smears.maoes and
Gramvs staln employed to detenmlne the presence cf 1nternal fungal
f_or bacterial conbamlnatlono» In no case was. such contamlnatlon foundo Lx

| ft The poss1b111ty'of viral ccntamlnatlon does exlsto



2  SUMRY

De bermmatz.on of a med:wm sultable for the 1nde‘cerm.nate growth

of exca.sed Sudan srrass roots,, type Hartln and. type Redblne 605 was

o abﬁempted the root +ips- be:Lng cultured in dark:aess in a constant

' vtemperature : c;lwmbex-O ]':n:Lt:Lallyﬁ Wh:.te ns standard medlmn for dlco‘b root
.'cul’c.ure was usedo ' | - | ’
Altera’blons of th:_s medlum were madé; the solutlon was Dhosphaﬂse' _ |
bufi‘ered» 1ac’bose was substl’outed for sucrose, ep:.co‘oyl extrac% cocorm‘c |

gmllk ktrwptophanes and :Lndoleacetlc ac:d were added separatelys and

Av‘,peptone, yeast ex’oract and. case::_n hydrolysate were adcled in comblnatlono”.' :

.,Clones of exclsed roots were not successfully establ:.shed as grom:.h ceased'_:"

4 1n all cases before 1n1‘b3.a‘[‘.10n of the second passza.ge0 .
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