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ABSTRACT 

Amal Hassan Mahmoud Effect of some growth regulators involving m 

germmat1on of Zea ma1ze. unpublished. Master of Sc1ence, Un1versity of Ain 

Shams, Faculty of Agr1c, Department of Biochemistry. 1996 

The present study was earned out to reveal the changes m the 

-biochemical constituents together w'1th some enzyme activities during maize 

seed germinat1on and t11e early seedlmg growth up to 11 days after sowing. 

Effect of salt - stress (4000 and 6000 ppm NaCI salinized irrigation), 

gibberellic acid (GA3) (10 and 50 ppm), n'1cotine (5 and 7.5 mM) were 

studied_ The Interaction between salt- stress and pre- sowing treatments 

was taken into consideration. However, this attempt may correlate these 

factors and the induction of seed grem'1nat10n which facilitate the mobilization 

of reserve mater1als and the utilization of these reservers for axis growth. 

The carbohydrases (u.[l and total amylase), invertase, phosphorylase, 

oxidative enzymes (peroxidase & catalase) and Mg 2 + ATPase were slud"1ed 

to eluc1date their behav1our throughout germtnation and their response to salt 

stress, constituents GA3 and n1cotine. The changes in the major 

censtituents such as crude protein soluble sugars and lipid contents were 

followed The appearance of chlorophyll a, chlorophyll band total carotenes 

were also detected begmn1ng w1th the seventh day of seedling growth_ 

Data clearly 1nd1cate profound changes Ill amylases, mvertase. 

phosphorylase and Mg 2+ ATPase due to germmation process, as their 

Bct1vities 1ncreased sharply dur1ng the ftrst three days of seedling growth As 

seedlmg age proceeded up to the eleventh day, these changes were 

decreased However. these enzymes showed variable responses to salt 

stress and application of GA3 and n1cotme treatments. It has been found that 

sal1n1ty Induces a depressive effect on catalase activity, meanwhile GA3 and 

n1cotine treatments were found to overcome this inhibitory effect and stimulate 

1ts aCIIVIIY GA3 treatment resulted 111 profound inhibitory effect on 

peroxidase act1V1ty throughout seedling age compared w1th that resulted 

;rom nicotine treatlllent Salt stress depressed sharply the peroxidase 

aci1V1ty at onset of germination, while 11 attained 1ts activity with increasing 

scedl1ng age Appl1cat1on of e1ther GA3 or nicotine stimulated markedly the 

peroxidase activity 1n salt stressed seedlings. Intense changes in soluble 

sugars c1ude prote1n and 11p1d content were recorded due to germination 



under salinity conditions and applicat1on of either GA3 or nicotine treatments. 

GA3 application y1elded a remarkable decrease in both chlorophyll a and 

chlorophyll b and an mcrease 1n carotene and vice versa for nicotine 

treatment. Also chlorophyll a and b were inversely correlated wtih salinity 

conditions vvhich favoured carotene accumulation within the salt stressed 

seedlings throughout seedling stage (11 days). At close application of either 

GA3 and n1cotine may favour the performance of maize seed germination 

under salt stress 

Key words:- Corn ( zea ma1ze). germination. seedling stage, nicotine. salt 

stress. enzymes chemical constituents photosynthetic pigment growth 

regulators 



ACKNOWLLDGEMENT 

Dr. Jl.l.F. El-IHtmid l'rnt 

n!' IIi .,,·Ju"lll i '- t 1 v f),~!'t .uf Bioclil'llliStt·v.l'aciJltv of ,\griculturt~, 

l~niv.·r~i ty for his t"f111S t J'llC ll Vl' criticisn1. 

c'<!llltllll<•Us supPrvisinn :1nd v;,!uahle comments during the work 

nt t l1 i l IH• s 1 •; 

Tht• autllnr wi_o,he.~ tn e:-:press her sincen~ thanks to 

Pr·ur.-Dr. lJ.M. l\lld EL--WahaiJ.I'ru[.nf Hitll'IH'Iolistry llt'pt.<Jf !-lit>-

cli<'ll,io.trv.F:u:ulty o!' t\g,·io·uiture. r\in Sh<lms University,for 

~~:-.,, .. ,J,rH' Iii<' p,-,J,J,•in. ,·,ntiiiii<HIS Sitf'l' vision. providin~ his 

De. E. A. 

n!' !linehr;ni~trv. Jkpl . .,!' ]JJo.-!Jemistry. 

r, ·r,JI ,\.rl Silu11:, \iit:\<'r~il~ tnr ]liS inter<•st. 

"-lll•'.iJ<IO the cxpeririW!Iln.l work and <'V"'ry pos:;il-'ll' h'-'lP thruug:h 

llr·_' :,tl!'<'!'\l'·i"n nf the inv··~;lit:atiun. 

Fir:<~ll~ ll"· fct<ilitiPs ,-,r:···r•·d J,y :dl tli·· "'"H'niif1<'. 

1<· l.rll< "] 'IIIli ;Jdll",iJ•,i:,lJ'iLI !\'<' •,(;dJ :111d ]"!!'f'-,iJIII't:[ nf l!Je J'tt•pl 

,;- ,.,,,-,.-iJ,'IIIistrv.]a,_·ulty <Jf i\~rJ•"\illtrre .. A.in :---!1<t:ns UlliV<'fSlty. 

,,..,,.1 rr:••·-1 lr<'lpfrrl .urd 'IJ>Jll'<'r·i;ll<'d hy lh•• author 





CONTENTS 

1- 1'.11\0iliJ( liON 

1- 1- fl'ecl n(!.!lhherelliL' <1cid and lllet)tine on Amylases 
a'-·trv1ty ofplanto. ·"'-'edling.-. undcf sali111ty stn::ss. 

I_ !let! Of'!,!ihheJeffic ;J..:HJ llll f11Vel1<l.\l' activity 

(tfplant:, .... ecdliug," under -o;ali11it) stress. 

-~- l·fl~.:ct nfgihherell11.: ac1d tHI Pho-.phoryh1sc 
,JLtJ\'it\ ofplanL-. _-;ecdlinl-!:. 

) . . 
-l- 1- fkct o(g.ihhcrelhc acid on M.;!- ·-Arras e activity 

\tfplants seedling.'- under .-.alinity ·-JYess ___ _ 

"- Ufect of ~ihhen:llic <ll:id on ( Oxidative) 
cllZ\'Illl'.'- a ..:II\ it\ uf p];~Jlh ..... ecdlingo. under salinity 
..,]1 Co.:. 

11- 1 lh·L·t of~lhhcn.:llk aL·Jll on and lllcotine 011 s.olllble sugers 
dfpL111h _ .... c~..·dliJJ~:.undcr -..;ilnlit~ ..,Ires.-. 

I flt:L·t nl ,!.!ihberellic ilL' Hi nn LTUdc proto.:in 

,·untt.:lll o!'pl:1llh ..;l'l'dling.-. 1111der -.ahnit\' slrc:.:, 

X-] Jl~·cl ofgihbcJdill' acid Ull Jip1d l'Ontel!l or 
Jli:IJlL'> o.l'edlin,e_..; 

'!-I Jl·l.L'l nf.~Jilh<..TelliL· <IL'id illid ll1Ul1lllt.: u11 pi~'Jllent content of 

pla111o. ~ccdlill!-!'- II!Hkr s;dinil\ strco..~ 

Page 
I 

3 

6 

I 't 

23 

29 

32 

36 



Ill- MATERIAL AN!l MFTHOilS. 

1- l\1att:ri<ll 

2- Lxpenment 
J- Growth regulators treatmenh 

-+-- Salinit~· treatmeul.'> 
:'\- Sampling 
l1-Anal~·tical procedures~ 

<~- Amylase_ 
h- lm c1tase 
~-- PlwsplHJr\·la~e . . ............ . 
d- Mg2 ,_ A I V-ase ........... . 

..:- (hJdati\ e enzymes { catala:-.c and peroxidase ) 
acuvJty 

t:. Determination oftot;d snlublc sugars. uun reducing 
sugar:-.. and reducing sugars. 

;;-Crude protem 
h- Lipid content . 
i- Pignwnt.-; co1Uent 

1\·- IU Sill IS MW D!Sl'l!SSION 

\- SI!M.\11\R\ 

\1- RHERIM FS 

Page 
4J 

~ ' 
4f 
4f 
4. 
43 

' 
44 
45 \.{ 
4$ r' 
4'1' ) 

43" 

se ,~ e 
51 '-' a' 

SIC 1 

SJ o 

5} I 

-
!23' 

127 



LIST OF TABLES 

Table No Page 

1-Effect of gibberellic acid and nrcotine on u amylase 
activrty of corn seedlrng under salinrty stress ........... 54" 

2.:"Effect of gibberellic acid and nicotine on f3 amylase 
activity of corn seedling under salinity stress................ Sj 

3-Effect of gibberellic acid and nicotine on total amylase 
activity of corn seedlrng under salinity stress ......... . 

4-Effect of gibberellic acid and nicotine on invertase 

I 
5~ 

actrvrty of corn seedlrng under salinrty stress. 6t 

5-Effect of gibberellic acid and nicotine on phosphorylase 
activity of corn seedlrng under salinity stress ........... 74 

6-Effect of gibberellic acrd and nicotine on Mg2+ATPase 
activrty of corn seedlrng under salmity stress 7~ 

?-Effect of gibberellic acid and nicotine on catalase 
activ1ty of corn seedling under salinity stress. 85 

8-Effect of gibberellic ac1d and n1cotine on peroxidase 
act1v1ty of corn seedling under salinity stress . 90 

9- Effect of g·Jbberellic ac·Jd and n1cotine on soluble 
sugars content of corn seedling under salinity stress ... 99 

10- Effect of gibberelliC acid and n1cotine on crude 
protein content of corn seedling under salinity stress... 10$ 

~ 1- Effect of gibberelliC ac1d and nicotine on lipid ) :. 
content of corn seedl1ng under salinity stress _ 1 'fO 



Table 

12- Effect of gibberellic acid and nicotine on pigment 
content of corn seedling under salinity stress . 

Page 



LIST OF FIGURES 

1-Fig ( I ) Plnne of:.;<lntpling: o.eedlill!l 

h)! (2:1) Llll:ct ofgibberellio...· aL·id and nicotine 
tlll >-;lltlylao.e a~·ti\·it\ of corn ~eedling 

,_ Fi).! (2h) 1--'tli.Tt nf.i,!lhberelhc <kid and nicotine 
un u:_ <llll\'l:i.;c ;ll'll\'it~ 111' cnm seedling 
unde1 s;tlinitv o.lrcss(-HJOO ppn1 NaCI). 

-~- 1-i~ ( 2..:) Etrect of .'!ihllcJdltc ;t(iJ and nicotine 

011 •Z-illllvia_...,l' actt\'Jty of com ~ccdling 
under salinit\ strcs~( (J000 ppm NaCI) 

"'- Fis (2d) f_- am:_. Ia...,..._· ao...'ll\'11\" of..._·nm seedling 
under o.;dinit\ o.t n:o.~ 

(1- Fi!,'- (_la) r.Jli:ct tlfgihbercl!tc acid Ollld nicotine 
tlllj) otnl\'l:t...,c <tL"\1\ll\' tlf~·om seedling 

~ l""i!-! ( .Jh ) I· lll:ct n! .'!ihben::lliL· acl(l and nicotine 
on j) Oltllda_...._. aL"lJ\'11\ pfcom seedling 
lllldl'r :-;;tlmil\ ..;trc_...,..., (--1000 ppm NaCl). 

:--;_ I tg ( _lc) l:Jl'ect of gihberclliL· actd and rm:otine 

un j) aill\'l;t:-.;l· aclt\'itv of corn seedling. 
uuder :-.;:Jltttil:-- :->!teo..~(()()()() ppm NaCI) 

''- I 1_:.: ( ;d ) I )-:till\ la~c :tl"lt\ 11\ of ~-om .~ccdliug 
lll[(kl' --.:tilllll\ ,,(IC:--.--. 

Ill- 1-"i.'-'- (-l-;1) 1-n~cr n1 gthhcJ~.:Ihc :tcid and nicotine 

Page 
4~ 

51 

57 

51 

51 

53 

ss 

58 

till tnral iltnyla_...,L. ill'lr\J[\· of com :-;ecdling. 59 

! 1- I'-~- t-Ill) l'!kct ofslhbcTcllt~· ;tcid and nicotine 
011 tot<il amyla,..;c aclJ\'11\' of com seedling 
ttJttlo...·t :-><tlinit\· slr~.:..;~(-l-000 ppm NaCl). 

I::- 1.-t_:c. ( !....:) I Jlect uf !-'-ihhcn:llic acid andnicotine 
PIT tntod atn,·l:t.._,..._. :tL'lt\11\' nfcnrn seedling 
UJJJet -..;rlintt\ ...,trc:~_..;( (J(I()(J ppm NaCI )_ 59 

. ) .. 


