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Changes in H ypocotyl and C otyle don of Lagr,naria .,Ju,rar ia 
I nduced by Gr ow th Bu bstancea 

A K. Sharma & ( M C, ov il 
Department or Botanv, \1 ecrot l ni vcr,il r, M u:rut 2Ci(J 00~ 

(A ccc pl nl J.inuJ r, , l 1J8H ) 

D1fkrenl rta1mc !. of IAA , (J A .1 Ml-1 ,tnil ( < < 1nflucn1.cd th e , l,,nv.u l1 n1 1 111 h yf) r,c; 1 ,tyl, ·1u·., I 
cleme nt , 11t. onJ o th c1 h,~tologu.; tl c. huutltr , 1f h>fll1.11ty l in1 c.. 11 1 lc:d <>n ,, f /,,i 'J"'"' '" 1uu r,,,. ,,i. MIi m.1rk.rdl,• dc1.rl It'd 1l1c hyf)O\.qlyl lcn"lh \c , I c lr n1t11t le11,t1h 1111d 1,,n"11ut1,n ., I <.1,rt1r. n, ,,,n of c.:01 11cJ I 1.t ll , hut c..a u\ r d 111.1);1m um t11 \. r1 , •· 111 14ttllh 11 1 ,., n tl, l ,.111,nt , 1,111 ,,d h·riJ(lh r f c.0 11 ical 1.-c ll , th c:1 1. h, 1.Ju ,rip 111 1ntrrJ \C 111 I, r 111 t ) I d1.ir11 1 ,~, 11 l11~h to n<. • 1,11 a t1 , , r1 r, A ; a 1,rl (CCcnhonu•d tla l, 11 1,1 1'1111 l1 vr r,l11 l \ l .rn<l 11 H <I cl1n,,.,11, ,,nJ 111 \. 11. .1 tJ 1lw 1,, 11y1111il 1n.d l'; nv,lh ol 1..11 1t1l J I Ct' ll , 'J h1 <. kn c .~ of 1.,11t y ll;d ,1n ,r y C u li t.JI Ct.l111 11 ) w. \ 111,,rc 11 1 < ( < ,,, ,d le,• 111 < ,I, i 
and \ 1 11 \ l 1n111 ,,11111 11n l1', ~C l l 1c c.: 111ucd 111 11r ol \, , ,1. 111 .11 bundle, and p d1 '1 1d 1: 1.r.l l . J I, ~ r,; i,on•~ 
n f 11\i\ "•I' 111 pr11l 1 t i 111h1h1l PI), 

to. n \\ 0 1J b• (H P\\l h q 1h'.. l 1111..(, l hp111..o lyl < olylulon I c11 ,tlli , ( ,, ,11 <.:u l ull Vcuc l c l1· rn <:nl 

F.xogenou..,l y u1>plicd gro,\ th , ub, t:111 cc4, induce 
histolo,;ical changes (sachs. l96~). One of th l' 
frequentl y noted dfrl·ts is the elon i.:a tion of int cr­
nodc, nf ,t r m ei th er by cell dil' h,ion or by ce ll 
elonga t ion (Moore, 1979 ). Literature on seed ger­
minat ion and , ecdling growth is impressive (Slr ­
car . 1971: Kahumi & Kazma, 1978; Sharma & 
Go, ii 1987) but meagre information is available 
regording change, in the histology of seedlings in 
response to growth ~ub;;tanccs. We studied the 
effect or growth regulators on hi,tological 
changes in the hypocot yli, and cot ylcdonci of lr~a ­
ted seedlings of L ,,,ir, m, io 

MA Tf..R IA L~ & :\1ETHODS Scecl<i nf f,. ,',,rrrn r"1 

M o l. , a , . Pu -;a ~umm er Pr ,111 ,r Lo ng <P. ', .I' I .) were 
ob1a,ncd frnrn N a1innal ',ccd ( , i rporat1rm, Nev- Delh i 
Hea lthy nnd uniform , 1.. c1.h 1,\ll e -..oak ed ,n a qu c..o u , 
solu t ion<; l'lf in d \((' ' ·3Cl: t JL ..IC d ( I AAJ , i lhnercll1 <. .t\. 1ct 
(O A 11 ) , malt" 1r h ydr ,1111.Je (M Ii J a nd 2 d1to ro e1h)' l-
1r ,mcth yl ammn11 1un1 \.111 1r l( k (( , r) ut J1){l 21lu, 500 
ppm of cut h fo r 24 h ..ind ""''"'<.'d l<, germ ,n , te on mor~ l 
fil ter f' jper !'> kep t ,n per, plat ~ 10 dark a1 22 4- I ·c. 
G crmma t i,in f. tar-tcd 1 d ,1y, uftc r Lr.in, fe rr in-t t he seed , 
t o m oist fil te r p r,i r, er 10 <l ay-u ld ,c:ed l i ng, wer e fi xed in 
FAA a nd , uh~cquentl) pre se rved rn 70''.;, alco ho l. Fo r 

l11• \f1l <11t,c1I IIJ lw• rnrc.. r,,1rirrt c •.1;c.. t1rHn .,_. c,, c. •i l :,, IJ 
14 µ, (J o h ,n on l 1J40J . I 111 '.Cf),11 :ttJ<,n ,,f 'I•; ,,:I-tic 
mt 11 t•, rr,••~r r ,,, ,n tcc.hn c..p1<: •JI Jdfcr; .J 'I rJ , t r 11lc1• I/ 
J , ,b,111,11 11 < I 'J~IJ ) 1.a, f,,1 1,,wcr!. L~nglh <if li ypoc.•,t yl, 
\C\ \ c:l-el1.:rnc111 • 1 . thrc.k.n c,\ •if cort,vrl I in'!, d,mcn 
•, nm of<.. , n 1t ti c.. .fl , ,11c of 'IJ.'.Lul:J r t,undlc , •u 1.1; of pea 
u:1 1, th1d :n . .., uf c >111 ·dona ry vc rt ,c;i l ,.cGt1 r,n 1 11 1« of 
pdl, ~adc t.cll .ind ~11,e ol Ya\Cul ar bun d le wtrc rn-ca, ,Jrcd 
;ind an~l y,,ed ~,a tr •, tH.. ally . 

RESL LTS Hypocotyl Length and Vessel ­
Element Size The h1poco1yl length an.d n"",t!I~ 
clement length incrcacted in re,pon ~e tr) CA

1 .a:nd 
( ·cc treatment. However, 200ppm ~ai; more 
1:ffcl'tivc in incrca1,ing the length of hypocot yl 
and 500 ppm im·rea~ed the length of ves~l-tlc 
mcnts . (JA ,i and CCC d(!crea!'lcd tht width or 
vc,,cl -i lcmr nt (l com pared to the coatrol. 

IAA and M f-1 inhibited the clon~a tion of bypo,­
coryl and its nb~CI clement~ and high concen­
tration was highl y inhibitory A~ far as the -..·idth 
of n .-sscl -clcment~ i~ cooccrncd, I AA decreajtd 
it with increasing conctntrat.ions bot MH rc ver ­
, cd it I Fig. I A) . 
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ffect on C o rtical Z o ne and Cortrcal 
Ce ll 1 h~ 1h 1c~.m,r.. of rnrtical 7n nt' incr ea-.e d 
\qt h incrt: a~ .. ,n c,, ncl"ntr .. tion of !!ro""t h subl. ­
t1nct~ ,T ablt- 1 , hut it im rca"'ed \oli:t b hi gh con ­
a an ;ir;on-. l' \.C t pt in cu,e < f C ( C ~ her t a ll tb e 
conttnt ratHHJS inc-re~,c-d fh l th id,nc,-. o f co rt kaJ 

,oat 

( ()rticaJ cell dim(•n..,ion ., rc·, ptrnd( d d;ff l r ntJ_, to 
diffc-rc nl tr cu tm1.. nt-. ·1 h l' lo ngi tudina l diml' n<.ion 
of cMt1c.JI cfl l, nf h ~p(, co t , t-, trea ted ,\ il b (, '\ 
uad ( ( ( u.bih1 t l d , i~nifi ca nt in crca ,< a-. com ­
p3red t r, contro l. But tr r atmt nt '4 i tb "\-1 I I a nd 
J \ \ 1nbihtl l d tb l lo n,!1tud inol c lo n~.1 t ion of ro r 
ticJI cell,.. \ \ 1th incrca5c in concentra tion , 1 here 
n :t <, a co o\'."n mil :rn t dccH n~c in lengt h \lH a t 
5'1l.l prl""l c.rn , r d rna,imum r r du c tion . Lo,\ co n 
,l ntr . t 111n1., of ~ro"th .. ulK tu nc ~s exl' rt c-d littl e 
Tl , pu n-.1. <•n th t.- r a di nl diam r tc r of co rt ica l ce ll s. 
But hit?hd coo~c·nt ra t ions aff cc t t' d ,;; l ig ht iocn • -
, ... ~ ,,mil :u trrnJ ~ u~ r ecord ed in ta ngenti a l 
hn th of co rti ca l r ells . ,, bil e the ,olume of 
co rl ic:i l ,ells ...-11., more in h~ pocot., Is tr ea ted 
\\ ith 20{1 ao1 5fl0 ppm of G \ and C CC. :t nas 
l<l l'\ ir1 o th i- r tr l'n t ments co mpar t>d t o th e control 
(T ~bl e 1 • 

V a s c •...:lar B undle S ize I.\.A and GA did not 
affcr l t hl' \i7e of usca)a r bundl es . Ho ~e"·e r , IAA 
!! t 100 ppm !lligbtl ~ inc r eased fh e size of "ascalar 
bood h:. Bot h \-tH a nd C CC incr eased the !-l ize of 
'hcalu bundl es (Tabl e 1 ). 

S ize of Peg Cell IA .\ promote d r a dial e lo n ­
gat ion o f peg cel ls t o th e maximum extent. 
Thoug h G .\ , and CCC enh:rnce d the r a dial len g t h 
of peg cell,. the m:ixima rn inc r t:~e occu.ne u in 

~:imp[es t reat ed ~ ith 500 ppm of CCC. The tu n ­
gl.nl il'i l lc-n ~th d eclin ed in a ll th e treatrn c n i-, . 
c-o o pared "i th th e co ntro l ( fabl e t 1. 

H istology of Cotyledon Th e effec t of 
}' t O"R th ~ubstance~ ,aried o n d iffe rent parameters 
o,f c-o t~ lcdon 1 he thi ckness of cot~ Jedona r y 

73 

(\.',) ,cr1ical , 1:c t ion \.H IS I(•,, in all trc a t.mC"nt , 
l ,cc. pt C( ( "' here it ,,J, mo r t> tba.n tl1 c control. 
Tbl' ,i.1(' of pali,.uk Cl'II, and , ·a,c ul ur bundl e-; 
nho vari ed ,l ig h t l~ i n differen t trea tm en t,. Jn 
c; amplc.~ lri:a t l'd "'itb (;,\ , the le ng th of palisadt 
ct ll-. ,,as more and " idt h wa,; It '> '>, ,,b C" r ea ,; in 
c;ample-c; t rea t ed ni t h "1H. a r eH- rsc trend wa -. 
r c : o r de d r f ig . I R) . 

0 IS(. L';S JO'\i Tb e Mic- o f grov. th s ub\tancec; in 
iadu ci no h ic; t o log ica l chan°es i., ,, e ll d o c u me nt e d ~ ~ 

(Sad,. 1965; Moore , 1979). I .\ \ a nd G \ 1 a r e 
co ns ide r ed as g rm,·th promote r<.;, '"be reas ;'\1H 
and ( ( ( are r egarded as gro wth inhibitors. T he 
e ffl'r t of t! M~ th regulator <, i'> profoon11 y infl uen ­
ced b~ I hd r end og t no u-. leve l, t ype of pl an t 'ipe -
cie, . condi t ion , und c: r " hi c h the plant i,; g.ro" n 
a nd the C"xogenou, concentrat ion (Th ima nn . 
1977 ; \1oore. 1979 ). Gi\ .1 a nd CCC e n han ced 
th e bypo rr, t yl len gth wh e reas I AA and '\lH affe c ­
t ed it a dve rse!~. The ex t ent of inhibili o n was 
more pron ou nced in samples treat ed wi th \1H . 
Ma x imum inhibiti o n "as obsened in h~rpoco t ~ Is 
treat ed " it b VJ H at 500 ppm. Our res ult s " itb 
GA :i a gree \\ it b the f indings of Liu & Lo~• ( I 976 ) 
in " a t e r- mclon and Kabumi & Kazn1a '1 978 ) in 
cucumbe r . S trackmayer ( 1953 ,a nd C houdb a r~ & 
Rajgopal (19'57) noted that i\1lf inhibite d seedling 
groi\tb. CCC is a \, e ll -lrno"n inhibi tor of the 
gro"th of sneral pl a nt spel"ic.., (Cathe~·. 1964 ). 

The effect of different growth s u b,; tance" on 
H '>s r l -elem ent len g th and \\idtb could be r e la te d 
t o t heir corre!-lpPnding e ffe ct on hypocot ~·l l ength . 
G A a nd CCC i:)e.s idcs increasing t he ll·n g th of 
h ) po c-ot~ I also increased th e leng th of ,,esscl -cle­
m .:- □ t s a t the cos t o f \\ idtb . MB and JA A r educed 
th e length of ,·cs4iel - dc.·m r nt.._ com pa red to cont ­
rol. Th e effr ct of IAA and MH , aried un H·,wl ­
elcmcnt \\ idth. \.\' ith in cr l'a<ie in concr ntr a t ion , 
IAA decreased the '"' idth . 

Sachs (1965) a nd Kigcl I 198 1) recordd e nhanced 
pl ant g ro"tb b~ e"ogt- nou-. ~rpli rntion o f GA. 
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Jiurth l' r inrrru-.r in phrnt grt) \\ th j .., elm• f o in(·rr 
n_sc in cl'll di,·ision nnd ct'l l kn{!tb (S irear , 1971; 

Moorr. 1'>79 ). 
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