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I 

A 

W O.OOCTIO ,. 

N Zealand 1s e ae t1ally a l d of' paatut-e • Ope t » 

relitmoe 1 placed on p · tu~e for the .sus ena .. oe ot etoc 'I 

t e f l'mer 1n ll ze~·1an- tho.n probably anJ'W}le f;)l 1 th 

World. Th etudy o-r paotu.re ie thorotore of pax,amount 

orta o to tb n tton l wel.ta~e of Ne Zealnnd and tloir 

unprov 111 be ~eflected 1n rats ltvWg tand rd.a 

at the time ill provide more food fov he hungry orld 

of today. 

T re 1 no doubt ·r t ew Zealand tavolll'od by an 

equabl cltm to and ell 1 trtbut d rsinfnll hich enubl s 

her to deriv con ider ble portion of her •ealth from 

gra land• N v rthelea e bsve had to adopt t ming etbo 

to ult the nv1ronment o th t th Sl"' ate t benetlts may b 

derived tro the n tur 1 o.dvant gee with rhtah New ~~ alnnd t 

endow d 

N ze land has proceeded o long . ay i oe th<, arlv def 

t her ~ ing when little wa known of the env tronment 1 

r quit- ents of tndtv1du.al atu e apecte.s in o.rd r that t 1 , 

ny produce to t 1 tr x1.rnurn. It 10 \Ulgu at 1on bl. tba. oh 

o~ the p o e ~lready made 1n , a eland hu.sban y in this 

oountl'J 1 du to the 1de r n of trtal oond· cted by t· 

Depa~t ent of Aglticulture snd Oraael D1v1 ion, n.s. and 

I.a.,, p t1cula.rly oter tho last quarter of century, 1cb 

hn n learnt . the pa t nd tnv st 1g; t tone be 1.ng purau. . 

at th p~esent tun •ill no dou t be refl cted by improved 

ethod& of gr esland htisb ndry 1th con equ nt incre& d 

paetur production 1n the fu.t'Ut'e. 

The o~igt.nal technique of pa tu~e eotablisbment ae to 

o a 1d range of specie tn the hop that at least on 

pee t ould p re 1st and fo o. a.:rd. Th 1s id a eh n ,d. a 

the tal'l.1.n coll1ffl.in1tJ cam to ltllo the onv1 •onm nt l conditions 



eae arr for tho perst tenoe and p1•oduetion of tbe tndivldu.al 

In th 'I ed m1xtures bcoam sim:,lor oontain ng 

tho p ci entt d to the pa.l'ticul r enviro nt of the l nd 

bein l 1d down o p tu.re. Ho ev r 1 d.espit th sow1n of 

the cor ... eet speci o ther a • nu rou othor f'e.ctors al'l'ant 1ng 

con 1d r t1on ber re h P· ti.re pi:oduot1.on c n b obta.tne 

'.fhus d of pa tt r ta.bl hm nt and pa tul' mana ent 

I ,e b en 1nv stigat d entl tmprov m nt have en ttect 

th ugh. th application of th 1' oult bt tned.. Br ed1.n • 

o k o the rno:r 1tnpott ant p tu... apeci ha en pel'f'Ol'tll d 

and. eau.lta t bnpl'O d tr in ha b n m av ilable to tb 

fa »- p r 1.um t h s · c rt1.f'1eat1on ohe. 

Appltoattona o~ rtttiotal 111zo~ ha also pl yed a 

jor p~t in h \mprovern :t t N z · lan • p at r o. 

I't t.e v tdent. fttom th ab t f t ot re · reh in Now 

Z aland, dtvec· ed t ,.i:rdo !mum Yields of htgt gualt.ty 

hel'b ge, hae con 1dei-ed only tho bovegro n par o~ th 

p tur pl nt • ll ev r~ it mu 1 be ~emember d that th 

abo gr und p rt of plants are dependent on t e undet-gl'Ou 

the stor.ge 

of r etve ell as acting s a aechan1oal support for the 

plant. ore r. 1 ha bend nstratod that there xtst 

s1go.tf1cant int ~r l ttonshtpe betwe n lea~ pzsodnot1on and 

unde~ground dev lopm nt. When o e eonatd r that tle in 

1m f gra ltmd bu.sbanurv 1s to P-04u a maintai. 

xtmutn produ.o to" o~ hi. gu.- 11tJ hel.'b, 8$ th1 i. terr 1 t1on-

allip thus lndt . t th at import no o:r th erg110u.nd 

part • Th •efore an und r ,tr:: dtng o't the funet.ion of roota, 

t 11' _.el ti nship t th o'V gro org n and the Hl pon 

or lants to the ~a ion enviro ental sotor a ectin· th 

~oot ls ~r cttc lly 1.ndinpen ble. 

e 11 ~eollze that child hna to be nu sad tf it 1 

o Em.J:ivtve and ~it into pace in this worl. The nme i 

tl'Ue al o ot past a. In the stabl1el ent period of a 

pa ture it ha to b DUJ.15 a. O that 1t will ulttmat lY 







t 1n el' of th p er. 

J eqtt · a ( 1) diecuaee th typ o:r r tcf of th.e 110 1 

(1) 

(2) 

(3) 

Pul'clJ b ~P 1vc rot. 

Stora a ell absorpttv oot • 

A type interoedtate b tween the o v • 

He &tats, 

the typ 

fU.11 1nye 

1 t111 n :t.' ot e nject !-lnd regu 1? eo to b 

H of he Gr 

1 tinct roo yaten's nd 

ypo of' root• When the a . 
~Unary .t'Oot ar tc develo 

1n l'OO't lld tb ,. br · 11 • 

dev lo ~ ot and in aome caa 

f. . ily posses t o 

·Oh e dtatinc 

... 1nal or 

t eever l 

r ry a tnal ~oot 

tni l root 

:tt 1 lso 

ln tho rn j rt. If of e a a. ho 

after t ., app aranc o~ the 

r p.1 ary root. 

·n l root d ~elo 

1tnal."IU a inal root-. 

e lateitnl roota. Unfo:etu el:, t e u · of th1 te 

y led to .confusion 1ri th t branc of the nodal roo nr 

ref. rr d to lntor-1 roo e Thu fi 1' t 0 of 

Olfllll J the ter 1 toot 0 th s inal root syst 1ll b 

t"efe red to tho lateral inal root • i@.tr 1 illus ).'ates 

th ae v tou typea of .roots. 

Lat r o tn d velo -ent, ore e peciall en t planta 

g1n to ttll r, root 1 t begins 

at or nenr h 011 'tll'f aco • Th l'OO 

t 1e conda111J oot ey.stcm• O b r te1'i1 

:re o~o roota~ d nt1t1oua roots 

1. det' of th iS papel' I hall 

o dev 1op fr 

y t 

l 

known a 

•O t .ae ot 

t. Thrugh 

l" o th es nodal 

art e h n a lt t ts gt.ven b lo of tha- t rm Gd 

an tho rnon~ met with 1n th lit atu.i-e on l'Oot avo -em• 

• 
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Cr 

-~ ~PllF.JW ,Oi; 'JM 8 

a 11n-= l o~ 

Prtm y Root 

Sy t , 

tipon ge 1na ton rt ibi-yon1o plan p 1ou ly do n 1.u 

t oeed d. Plant of he g'l.'·8 tamtly po GOG 0 

dtstf.nct 

s inal roo vat de~ l.opn _ dtately upon 

·o • The 

tn tion and 

usu.ally co ista of' oe er::11 !'oots, th numb '# of whteh dcpe1: 

n the a of plant. 

A.coo inl$ to :P lych llko ( 2) 11U1:nne11 of a 1.nal :r-o te 

v i 1n n 1,0 l 1tn it and 1 apparently rneQ. by 

d fi ite n i f c or . T toll.Owing_ ext~acted ftom ~e- lt 

o tat v b htm. sup ~t hie st t anti-

Av na. flaw.a ( 11 o t&) 

A've t1 Q. (Oultiva.t d o t ) 

Tr 1 t tcum et i tu (Wheat) 

s c l c l'e le {Rye) 

Hord 1. ttchon ( 

5 15 ,30 5 15 

Rao per pl nt 

,.1 -3 5 

,.6 • 5.0 
4.5 • ,., 

G.5 - s.s 

5 15 30 



• 

the, it . 111 be observed th.- t the numb r of o nin l 

ll 11 1n the pe nn tal gi,asa tttd 1 th.an 1.n th 

~""'.nl . l w t · crop • How \fe , 1t mu.st b r 11 od that the 

abov 1.gurea op ly only to the co dttiona unde~ tch th 

cx-pc~im nta 11 r conduote Envtronme l ctot- t oh 

cl 1m te and soil oond it 1ono modify th ver nut be of 

iwto.tton · 1th1n pee tee 1 limit d Ullder 

th 

OaU (3) w1th 'J!l spect to heat t te that b th 

lls. At appxaoprtnte tc pe~aturea th embryo e 1 to pusb 

oul both th. colcoi-hiz nnd tb.e col opt1L , th former oce hat 

more r pidl.J thnn 111 -latt 1'• The a d coat 1e ruptured• the 

ooleop111 tum& upwnrd and h l}rimerJ ( o . i: l) root ptcro 

t e col&ot- t~a lld turns dowmiard. Shortly after ll pi- ·ff 

( inal) root ha pi&Pe d the colool'lhi~a th lo r pa of 

lat ral ( s in 1} root r through he ax1 oorte , ~011011 d 

noo aft ~ bJ the ocond pa~ · 'C l tel' l ( . t.nal} root ;Ju&t 

:hov the fitt t p tr•'' 

The young oeed.ltn ie entirely d pe.d.e ton tb.1 oem1.no.l 

root 1 t untU 1 to~, during the p tllor1ng• th 

eoond root oyst , the nodal ioot u t , lop f~o th 

l we?' nodoa of the) m in a'tlem and of the t1lle a ow the 

nodal ,-oot ay t ts tabl1sh cl tl. etninal r ot :,ot ts no 

l nee~ n abaolute nee sstty, 1t finally ieo nd tt pl.ace is 

tak n o~or by th nodal l'OQt yst • 

'fo -pprectet :t'ullJ th 1.gni.£1eanea f n tnal t-oots for th 

U11V1vnl of a plant ooo must recognte th t during dc~vlo~m. nt 

prior to rgenc th size of th pl.an't ·inore-aeeo ab u to~ 

tsmes. Thi. t.s uppoia ed by .. eu.lt Qb a1n d tn a study by 

Pavlren nko (4), 1rhe scm1n l 11oote of vaition.e crop plant t 

emettgenc ere of th tolluwing lengtl,u ... 



Sp eie 

rle7 

nn 1' o t 

ln Oreenhoue 

12.62 11;'3 • 

14.75 " 

G.G " 
6.95 " 

Wit re ot to l t r de-ve ... o nt. 

In Field 

13 " 

ave an Zink ( 5 

obta1.ned tbe follo tng ft e or 1ng wit 

At 21 d ys nf'te21 pl nttn ihen ·the pl nta 

high th so ina.l root er- 6 to 10 1.Mhe 

a tt~.lero e.a: only just ..,ginnin to 

bout 8 'to 10 inc ll 

Vtu-1oua gr os a. 

1½ to 5 1.nohe 

~l"'·d l roots 

t 41 day 

el.1 tiller-e 

At tbi ta s m 1 roots r a~he--a th of 7½ o 27 
tnche o.nd tn odal oots ere often eguall~· deep. At 90· to 

123 days· hen the waaso r 9 to 19 ohe tall. th a tn·l 

o s . despite o:r nod.al r ot , xtended d cplf 

nd frequently t 24 inche in~ pth. tor suopie x.amin t1on 

showed bout he :t:r to wo-t trds of th e c- nal root sy te to 

e 1nt t. (Ba ,don th condition o~ the cert x). 

h n e~ve to ndic-te t e tr m.n ue These igu e 

de elo , ent o . he .. to l roo and ow tnportunt hey r - to 

de• 1opin plant~ o en un 11th,~ uch ar- g of thvoe onth 

t hich t1Jn t nodal r~o eyst ta xtenstv and ful.lJ 

nctton 1. I will also b realis d that nnr 

tote 1n l ~oot y t p io~ to the d •elopm nt ~ the nodal 
r' 

roote ill ea.UD 

ea ed to b 

the de.t of the plant. ~ 

1n 1 root yo\j 

begnn to de elol) may have ee~ 10 

of th plant dep nding, ever, 

nodal root 10: e v lop a.. 
• IrEl!G 

Stac 

onee be nod l Poot ha ~ 

etteot on th .10 ent 

n the t e;e to •• toh th 

uch T!lO!\ dt.tficult ehn1mt 

wl 

rot, 

The aem.in l root 

· l roots, main~ a d1 pu ~d guc t ion. 

ar of e de 1-goot .d a · t porarv in 

ner t xt book,$ and even in spec tal booka on grc ee :} of 



10. 

rece t pub 1 t !on illg that 

on ... .u .: n to Robbin 

{6) 

t . n root r 

bl + 1p r " c plants • o r cently 1t 

"Tl. nctton o th amtn l root 10 t 1 o ry 

tnt.,, ! 

1. t 

p ov 1 ... r t e u.pply o:r t o 11. L t r on 

it die •" v1m v root · c a only o. 

t v ge tnatt 

roo ( l roots) produc 

Ho e l', obeorv tto 

t 1t 

fro .. 

· l e being t n by ,vu,M-1~'1/ 

h young cu • t, 

x P1mental tal have ho 

th t 8 in l l"OO Y t 1 b ~ y 1n .. ll 

MQffll'""'n8 of the Gz»•unlneao f, 11y n ob - '/!Ve n 

re eh1ng 

Loe 

in on only th e 1nal ~oo yo+ • 

Clar.. ( 9) ob ~ d th t 1 two J:iY nt 

nst Dees ti- ely dry sur:t' ce co111 paelting or cruot in 

of th otl p vented no e elo nt of h 

th nal oot ntoh 1d :fie 1. n o lstur to m· i'ntain 

t e pe nen 

( 10) tound 

l nt o atul't.ty or u t11 rau occu 

oot develo~ed no ally. nd 

nd 

11 s 

ro ch put tion tu ee tat e h t plan ay 

p ocluce upon th . in l 

roots. s onds (11) ate t t d t t thee 1na1 

root r 1n !'Unott D l t rou 11.fe of th pl nt. 

ra sovstcy ( 12) working on th pby tolog1o l cttvity of 

a 1n 1 root demon t- tcd t at the eemblal roots of heat, 

b llley nd ry e active up to h tllne ot h rve t. sult 

obtained by P 1yehonk (4} tn stt1.di ove~ a period of ntn 

years gtvea oonclu 1 e videnoc, that, 1n anmial ~ s 1n 

arid elttn te , a 11.nnl I'oot 

gro tng e 0111 nd hat 1 

frequently the only roots su 

to o 1ty. 

1\1 etion throu .. bout tl 

or po~tant. thy r~ 

rtt _ the p ant 

enttr 

Th bov d al 1th ann o.l p .cie • -.<.Studt s on tl o 

1n 1 root of pe~ nn1 l ·r o~cs ar ry me • 



Sto rt { 13) 1n 'i93!> found that the e i.ool roots of ~~J(.,Y.I.~ 

fureatns till l tv/:!,d to an n o 18 month nd ao e v; r 

fnnct1.ontng Qt th end of two yeOl.'a. '.rI indicates t th t 

th er.it.na r--oot mar live in e:xo a of ,o ye ro. Rapport 

( 14) roporte that the tap root ( rm. ry 1,3 1nnl l.'oot) of 

Lolll!m nn was di oe1ltl ble flft r thx- month and 8).--0wth 

till ·proceeding. W av !' and Zink ( 5) o sex- d -that th 

s• tnal roots of' fourteen p rennlal grass s e~e Uewllly deep 

nd p:1.1ead w 1 ly wh 11st tl1&y r a 1nea. al i and act 1 v ae 
SO,xtb tng Ol'gaDS ~'I! 3½ to 4 n10nthe 

th a.bo~e ev1deoo th n, ono can eonclude th t here 

the el1ntat an otl eondttt ns a;p n.vo\W ble for n dnl 1'00 

development th a f.nnl xaoote die• onoe th f'omcr ar cap 'ble 

0~ &Upl)Ort g h pl nt. '!'ht llfl8 appUX'ently led to th 

con JJ,.eion ha the o tnal roota S1'e temporary. Howe1' r, 

h re 011.mat 11 o nd1t ons unfavo bl , or whe~e 

xatif1oi llf induced oonditto ho.v r.,tom o -l root 

development tl n th 1 ngth of l of th a 1n l :root t 

1nareae d• 

T sum up h n one m y eay t 10.t th a • inal i-oot y tem 1e 

no ~ lly ahort-11\t d but ttnder · Vel"ae oondittons 1.t r 

por lot foJ.l lon x> r1od and , y v n ollo he lant. to 

r acb matur1tJ. 

D llLLBm ,, A1t~ l!RJ!'l ~Fl •' •, 

!h& 1nte~r lation hi.s between th 

tille1'ing hav not been thoroughly 

o Not svste ~ and 

Reau.lta 

obt i ed. on this a.s c by~ :x-iou o~ era x-e uau.aUy -entio d 

moro OX' le incident lly to 

Olm ted ( 15) obaerved that plut t with no nodal roots 

ere etfU'ded t.n S'J'.'O th aa compt\J.l d 1 plans e ~1.ng 

f\loottonal no l roots. Gl ndt.nning ( ·16) found. that tillel'1ng 

aa eloa ly ascoc toted w 1. th the esta ll iGl~ t of the nodal 

root eyetc u 1l'l ]{gt , ·OJ29Bei\a McCall ( 3) ent ions that hc~e 

the no l roots 1:a1l to d v·elop t he • pl.a t do~a not t 111ett 

to 8.nY, extent ~ n t ouell the seminal r ot rste 1e c P ole of 



o J1t1 th nt to · turtty. 1,cco "1.ng to ieav i- ( 17) t 

rodnet to of t 111 r... ts euce s fill onl : en th~ nodal oot 

ay t _ en trat into th mo 1s so 11 and t t tnc ed 

dcwand for t • 

nssov y ( 12) det 1n$d th · t the 1.nal roots au y 

prinotpallJ he ma1n t and th$ no l root th tillers. 

The r 110 al of the 1nnl root &ut1ng the p tttod of' st ng 

de reseed the develo nt o'f t ma 1D t and engthe ed. th 

orloctof Y etatton mer aa t ere ov l of tb nod.a roots 

ch ck d ttllertng and haotened m turtty. one ean. n the bao1 

of as o kJ•s ~e ult, d.r t e oo luo ion t t e oem. t al 

~oo erve th whilst th ot o lY the 

tiller• 

I 1 v 1 e t t en f.t'O the bov$ tl t t e l'emo o.l '£ . 

n l roo'ts or t e fa lux- of no l root o e elop• hna a 

d 1 it ottect t1llertng, .1n t w.t tiller p duo ie 

snppr, d .. 

• m. W9~ \titt qP TA§ YMJous .c pOTs,, 
I t of pa .. tUllCe l er o cons dei- t 

to y o~ the Gr. tneee f Ur 1n 11elat 1o ~ tho inrportano 

o ' 1ou root • It a.a en to.te th the 

.. rinl!. y setntn&l l'oot ts h ftx-et root to ppeor followed by 

th :f'tro and e ond pa ua of l eral aem 1n 1 root • t n 

1 er d te h ., nodal roots mak an np1,ear noe nd finally t nd 

to ~ v r t e t tona of the elll 1nal root a 

oC 11 { 3) at : n A t f'ood pplJ oa t endospe 

1 oonvey.d e ng t seutellura tr OQ• r ct l'Oute 

le s to the trst node nd. into he coleop l • '.r e ti0rt1on 

of the rao • p s 1 on t e :ri .:, t ode is eh lorgel' 

t 1an the ra h s lendtn.g to th coleopt ·1 • mhuc 1t appe rs 

th t th eou o t ion of th 1 c-.· ls.P.g trace o the n ,de tnsures th t 

h p~tm ~, 11 au 1 h .rte11nle for 

f!J! th." Tl v t \:, · t that ,10 t rwrker bo.vo 

o s r ed th d o t~1 of' c. e p!'1m y ae · tnal oot to e moot 

r p1d.• Oall (3) howea this to b ·due o moat tt1cient 

oonduc t mg aJstem wb ich connect the first node to e.ll the 

• 



bundlos of the root is. Th ooleopttle. in hat. lo 

some b t alo 1: f.n erowt ev n though tt ta aonneote dil'eotly 

to the food Stlpply nnd ia probably due to the f et that the 

col o~t1le nae only o bundles auppl~ing tt and d,pe on 

diffusion to a lcx.- xtent. 

Th ft~st pa1r of later l e 1nal roots 6%" lo direct 

oonneeted io the rust nodal plate and ae u reeult they ar 1n 

a posttion to draw di otly on the lnb,.le tood nnppl.y. 

Co oquently they _ .r a) t tmrnedtately ter tle prilnary 

a tnal ~oot a · _ J gr t11 o t . i a.lmo t s ral)i.d thr1t 

of the prtnary s innl root. 

Tbe second p tr of l to~ 1 1na1 roo a fro< tly do not 

develop or 1f they do o they art, rauch Glo~ r tn growth do 

not bcoome a exten tve os th primary and fir~t p tr ot later 1 

eemintll roo a. In too c.i e o · h a '"cCall ( J) aya tha .s 

1e tb result or the le s '7ourable pl cement o'!: th 1n 

. r lnt1on o the food torod t.n tl'.e endoepe • 'l!o t' • oh them 

the food must pa e 1th.er from the t:l'at nod O- th.t-ough the 

relati ly allcr conncc ion from the coloopttle bundles. 

In the toX'lnor oaee th 1 hnve to compete with tho pl"im f!Y ncl 

tu t pnlr o~ ll\teral a tnal r oto and in tlle latt r o e ·1 1. 

&uch struottirea ae to coleoptile nd the plumul~. hat the 

ount ot food mate ial v 1.lnbl. 'through thos channels 1a 

not nl.wsye adequate ts aho b the ~act that in Q la.i- IlUiilber 

(:)f eaaee thia tr do wt d velop or if it does d.$"'elop 

their slo\'f r gl"owth shows th r-esul t of thet.t, lee tevo able 

poettton. 

From t e above, aom basis ts thu give for th r la 1V 

dev lopm nt and extent of th vav1ous n inal roo o. A a 

l'eault. the v luo o~ the vat4ioua scmtnal rout to th l _nt 

varies ~cording to tl'l! 11' ub1.11.ty to d v lop ;Jt110kly and 

Sallana ( 18) found that th va.r-ious root of tb he t 

plnn contrtbut tndepe den ly qf e oh otha~ to the iater and 

m1nornl sup ly of the plant a indt.cnt y the 1.nal ut l 

of gl"atn. H1o data given low tllust1iat ti, t, of th 



seminal xaoot&~ th -prtmnFy seminal root oontrtbute most to t 

ftnal vteld. The firat pair of late~al 1n~l root Pc of 

npp:eox A tely equal impo1:tance whtl t the second pair of lat o.l 

tnal root ore oi-· much l so tmportance. 

J\mputot1on Treatments 

Non 

I'l'i.mal-V eemtnal root 

1 t pail' ~- tc,~al a .inal roots 

2nd. paw lntei-al n tna.l roota 

All w1 roota 

.3.555 

3.602 

,. 2 

1.535 

2,.075 

1.605 
1.855 

1.860 

1.220 

1n 

111.tt e eeo that t -value ot the s tnal i-oote 1a clo ely 

linked wtth th tr d V lopment. 

'.rhe oontrtbut 1t:>n of the nodal :ttoota to th whoat plan a' 

yteld of g1'-ain t much mor v tabl than 1 the case wtth the 

1nd1v1dn l min 1 voote. 6allat)S ( 16) tate , itAt Sa katoon 

1n i939 the nodal rooto tnd.1v1du lly w re eas v luable thnn 

the othel' olaese ta.ken etngl.7. ln the agg1-cgat, ho ·,verJt 

they cont~ibuted 61% of th tot 1 yield• At Indtcm Head in 

1938 they contxai.buted 63.6% o~ th total yield.• With 

r peot to ,artabtltty in 1929 at Indian Head the nodal rota 

produced 6,5.,5% of the check yteld whilet tn 1930 they produced 

only 3G% a much gra 1n. 

!he ttnoovtano of tho e.. 1nal 1-oots in the sarl1 at~ o 

of develop nt w~s supported by further w ta o:r a t.mmondo nd 

8 lla ( 10). In their o~k, amputations of a 1n,-,1 i-oota 

on 21st July r s lted. in no zied.uotion ot yl ld h vea 

aniputat lo on June 9th oauscd a lose of 64% in yt ld s shown 

1.n the controls. At th latter a.at tb nod.al X' ota were 

ju t velop1.n ~ · nd o~ not 1n a posit ion to t ·e ov ·,l' the 

upply:tng of at r and mtuerala to the plant. a:enco the eQrli ii 

in the d... elo-pn nt l eto of the nodal ,:aoots tho t the a 1nal 

roo are amp-ttntad tb mor mar-ked 1a th loss or these roots. 

KraesovokJ ( 12) found thnt 1n beat, barley nnd rre w.t 

the innl roote we~e more ettectt•e 1n ater absot'Ptton. 
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t10 or in al.mo t double the ount of t r 1" un of y 

eigb in c mpa i on to the nodal roots. '1:111 tu.zwther 

th 1J, l't e o-£ he se tn l r.oo ,a e in onnu l 

gr in oro • 

1th spect to pex-enntt l er e.s ve'JJy l1ttle 1. kno n 

about 1m o tanoe oft e v •ioua voot • b co t~nd1cto~y 

vid noa beon pu fo~ a.rd cone 1•ni g th perotot noy of 

the e 1n0.l roots d t ht has no doubt l d to tbe b l f tbn 

they o~ no gre t tmporta.noc to a plant onoe tt has 

ea bl1she4. Work ployi'ng amput tton stud1 o 1ld no dou1>t 

help to clarify the ltion. 

P • OOlTCLU§lO ~ • 

We have oeen th t the seminal roots 

to· nu.al grain orope ott n nablin them to ~euob m t1r1tr in 

the abs nee 01' dal t-oots due to unfavour ble .conditione. 

no e1 .. , 1:-eduotton tn rt 1d cind ttlloittng r oulta , th the 

no , v lop ent of th nodal. oo • Vol'k by S ond.s a1 d 

Salla ha illu tiiated the relative 1! po1ita c of the ~ r1ous 

root to the ,hut plant 

o_,k o p .. ennt l gro. c., 1 

be -n sh wn thut tl y al' itlp.o 't 

J!oot . :v dG-velop..., .. 

011! ht oca;:wo bu.t tt ha 

t at lea t unt1 th 1 d-1 




