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Response of Datum iunoxia Mill plants to Jasmonic 
Acid Application 

A.A. Gc ndy' and Kawthar A.E. Ra bie" 

Abst r.lCI 

Two cxpcrimelliS we re carrieu out during th~ 1994/1995 and 199511996 sellsons tn 
stuuy the effect of Jasmonic acid I on tire growt h, cholomphyl1 content. the levels of 
cndogenous hormones, 1I1kaloid con!ent ~ and the yield of Datura innoxia Mill plnnts. J/\ 
was applcu al three levels of cOllccllt ration, i.c. 200, 400 and BOO ppm. and distilled 
water ns ncontml group. 

The rc.<;u llS indic.lIe Ihat thc application of JA at di fferent concentrations sig nificantly 
decreased plant heigh! ,Ind increased the numbe r of both leaves and bmnches as well ~s 
the dry weight of the di fferent organs (If Datura plants. 

Plan lS trea ted wilh JA showcd a decre;lse in Iranspirll tioll rnlc;rndtotal Chi a+h,with 
:In inere,.lie in thcl"Oneenl r.l!ion ofthe JA. 

Rc.<;u lts 1I1~ sh()wcd thiltlhe alkaioid content of the seeds was higher th3n thai o f the 
diffe r.:nt organs of Datura innoxia. Seed yidd and alkaloid level, as well as the o il 
content, oflhe seedswcre significantly increased by 1/\ treatments. The effect was l11or~ 
pronounced with JA at 800 ppm during both seaSOns. On the other hand, JA treatments 
decreased growth promotcr,~ and increased growth inhibitors with an increaSing con­
centra!ionof JA. 

InlroducliOft 

Datum in noxia Mill is one of the most important solanaccous plants. which is consid­
ered as a main sourse of tropane al kaloids needed for the pharmaceutical industries. In 
the last few years, great attentio n has been given to improving the yield and quality of 
D;llura. 

Application of a wide variety of both naturally occurring and synthetic chemical growt h 
regulators have been extensively used in order to ascertain thei r beneficial cUccts upon 
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lhe growth and dcvclopnent of planß. A numbü olsyntletic growlh turarduß have
been dis.o!$ed and prcvcd to beofoonsidcrable impotrance in ä8dculbre (Y^M^NE er
al. 1990; Y^M^ND cl a1.,1981j SFMDDNLR AND Kros!, 1935).

Jasnonic acid (JA) and iß ncthyl esrcr (JA-MC) (Fie. i) arc cndosenous ptysito8i
cal1y activecompounds wirh a phybhomonelikcadin aDd arewidely dßkibured i.
hiShcr planß (UeD^ ct al, 1931j STjMTDNER ^ND Kroli, 1985 and p^RljER, 1990). Thcy
cause grcwrh inhibiti{D (M HRscH el at, 1986 and Popov et al. I988).

Accodingro ilrcsc conhadictoryopinions, $e cariiedout rhk invo$igaljon ii ordcrlo
delermino thcoptimumJAlcvdwhich näy lcad ban incrcäse in rte drugandalkit)iJ
yields trum Dalun innoxia Mill plinß ündcrourexpeimenral and envircnmcntal con-

,\4'
c00cH3

R= tl, Jasmonic acid R= CH., Mclhyt Jasnronale

Iig. l: Skucture/fornula ofJasmonic acid !.d ncrhyl eil( (VrcK aND ZTMM0RMANN,
1986)

2 Materiah and Methods

Two field exporincnß wele catried oul al ilre Experimental Farn of the Fac!ty of
AgicuXulc il Shibn El-Kom, Mmufiya Univc6it during rwo succcssivc scNons ot
1994/1995 and 1995/1996 ro *üdy lhe cttect ot Jasmonic acjd (JA) on the growth,
phytosynrheric piSmcn6 phorohonnonc concenkrljons. drug yicld and alkalo;dscon-
tnl ol thc ditterent planr organs otDatura i.noxia Mitl planls.

fre seeds fiom the local planß were plantcd in seed pans on the tst otOcrobcr 1994
and 1995 in the nursery. ne scedliigs of2-3 pab oi lcaves wcre kansplanred at nid
Dcccmber in th€ scasons of 1994/1995 and 1995/1996 into ploß ofZ x 4 m wih 40 cm
bclwcen the planß. During thc soil prcpararion. chemical fenitiz€ß, calciunr supcr
phosphile (15% P205) and potasium sulphare (50% p0), were rdded to thc soil il
ratcs oi 130 and 85 Kgfed. rcstccti!cly. Fron rhc nnrugen teililizer theflanrs received
!rea (a6cl, N) at rare of85 K&fed. in rhree equal side dressings oi rhc tOth ofJaouarr
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February and Mlrch in thelwo seasons All olhercullural Pncti6werePcdormcd as

usual.T-hc sludy wäs conducled in a randonizcd complele block design rvrh three reP_

Jasnonic acid (JA) was applicd asa folid applicalion al the rätesot200' 400and 8m

"".. 
oi"tiiro i"rt' ** ,j"ed ior thc conrrci plan6 Planß wcre sp'aved twicc ät 35

ilys fion rmspunhg mo 7 days later bv neans of a hand atomizer onLil run ot:

T;cen 20was used a*eltingagenl al a concentalion of0'5%

At lhe full llowering stagc, plant height, numbe! ofbo(h leavcs and branches and dry

*eiqfiß olleavcs, siens, nowcrs and roots were neasured The diftetent phnl otgans

""'i 
J,i"l 

"t 
zo"b-o o*nd in preParation ibrchenical analvsis Th€ chLorcPhvll'

and transpiatbn nleworc m€asrred atlhefull lowcing$age'

l) Chlotophyll ä, Öl b and carolenojds wcre dctormined spectrcpholomehicälly as

described by wetstcin (1957).

2) The tansptation rure(swaler/cm2/h)wasdetc'nined as accordins ro eecb (19m)

3) Tre total alkaloid perccnla8e in lhe ditretcnr driedplantofgäns was detemined ac_

cordinglolhe nelhod described bv kfawvact al' (1975)'

Detemiaotion oJ eilotenous t oilth homones

Ernxcr ion  o l  endoÄc lous  a  ns  rh  horauneswa 'cdr i  d  ou l  i ccorJ ing  ro  lh t  "  e rhud ' '

ahrnJ \ , rJ  Smi ln i Ia?5)  iaeram'  l re i f  wetgh l  o l  rhc  le^ec i l  u l l  l l uuer in ts  {aec

."," *"J Ä, il" l"L-ri'"tto;f auxin and rheir iiribiroß, sibberellins and cvrokinins'

rlait material was exractedlhrcc rimcswih 80%coldmclhanol Thecombined rlco'

hol cxtractswcre evaporatcd ünde!reduced pie$ure andlheaqueolsrcsiduewasPar

ii"iry pu'irtouy panitlon wiil\€thylacetatc-Thcacidiccrhvl acetalefiacLion wasrhen

*li"l"a -o o,ia u"o-*"uum it:l"cto o'vn""ro d"rernine auxinlovcß and thc;

iniiiloremo situqohs, wlereäsrhe alkaline &action wsusedlo dereminecvrokinins

i.n",ur:o" o i .*,l o o,r u) PcPc I chloma ro8!!Ph v 'si ng x sorvcn I cump t{d of-iso'

p r ä p a n n l : a n m o n i a : * a r e r t l 0 : I  I r ' B i o a s a v k c h r i q L c ) w c r e l o l l o $ c J u ' r 1 9 w h e r r

io iJoor ' t  ' ro i "n  ^ - r  LBLM* a 'D I lo r  n ,  ,  la54r  'o r  a - t ins  anJ  Ine i r  rnh ib i ro r ' '

, .n* i  n roo .on t  
" ' *n r  

t r tonk land ano w i le inS labOr  lo r  ts iFbcrc l l ins  "4d  
c lcumb

.onr r ,n lusa i  f r  . in  ' . t J  ,  lo8 : )  to r . t rok i rn '  }e  t r 'u ' rqo l rhe  ph) rohnrmun"

wc;e statisticaliy analyzed accordiis ro Tukav (1953)'

A lhaNest , lhcseedy ic ld ,o i ldanda lka lo idv ie ldwcter ' cordcd Thco i lpc rcentage in

Dalura seed was dctemined using Soxhlct conLinuous exfaclion appatatus accofdrne

to A.O.AC (1 980) d dara werc $bjecled to a sradsliül analvsis oflariancc (SNEDErcR

^ND cocrRAN,1969) .



3 Resulband DßcülsioD

3.1 Crottthdnallsis

Data in Table (l) indicatcd cleady rhat phnl hcighls significanlly deoeased wilh in-
ocdsiigJasmonic acid conccnrations.Thc high€srvalue in rhß rcspocL w^soblained at
8mppn al which plant heighßweredecleascd by about 13,/a and 157, in thc lis and
sc.ond scasoos. rcspecrivcly, whcn compalod lo untre.r€d planrs- I is clcil tom ilrc
same resulß rhar all lcvck oiJA caused a signili.ant incrcasc in thc nlmbcr ol bolh
leaves and brrnchcs per plant. and lhe dlug weight of tle diffeßnt pans or Dätura
innoxia Mill planß (Table2). Thc hiShcstvaluc i. thß respect was obtained by 800 ppm
ot JA. Thcse resuls werc truc [d both 1 994/1 995 and I 995/ I 996 s$sons.

The dwa{ing etfecl ofJasmonic acid nty be duc to the influencesofJA on prcvonring
ccll clonSation and/orstoppingcclldivision - ilacß as ̂ n antigibbctullin (Fig.2)- ln lhis
regard, several irvcstiEalors reponed lhatJA shoilencd rhe heiSht ofnany tlanß spe-
cics (D^rirLcl al., 1981; SEMBDNTTI ^ND Ckos,1986; PaRrtsrER 1990i CENDY^ND Sonr I'
rNc, 1990i GENDY aND Sü-rM, 1994)

The incrc.se in drug weighß otreared planß (Table 2) might be auributed ro ilre posi
tive eülct oIJA on Lhc nunber ofbotl leaves and branches and dry nä(lc! deposition.
This incr€sc also might be doe la thc cnhrnccncnl cffcct ofJAon CO, fixarion and/or
thc incoasc in the anabolic mel.bolisN (SEMBDNeRANDPaRilTßrR, 1993).

Trble l: Effecr oiJasmonic a.id on Crowlh paradeteß oi Datura planls during 1994/95 dnd

9n.1 89.2 1 5 2

200

80.6 96.8

8m ?8.4 80.2 l 5

L ,S.D59, t3 . l

86.4 84.8 t4.2

200 2,1 8 9 9

4m 80.2 92.4

800 81.4 11.8

LS.D59, 8



DDle 2: EitecloiJasmonicacidon $cdtug yicld in gios/plantofDalun innoxh Mill planls

durins the *aensoi 1994195 and 1995/96

n*r ep I u** | sren\ | rhweß I rord h{b I nooß

80,2 t35 .1 5.8

200 42.4 48.2 9 3

86.9 50.4 to.2 r47.5 tt.6

8ü' 88 10.-l 151-2 r9 .5

L , S , D 5 E o t .2 2 78

19.2 46.2 tA

200 80.4 r39 .4 15

4m 8l 50.8 r0.0 18.4

E00 53.1 10.2 l8

L,S,D 570 0.6

3,2 Tmnspimtion tute

DaLa recorded in Tablc (3) showcd clcailv that all levels of JA caused a significant

dccrcase in lhe tanspindon rale The nosl elfeclive keatments lo decrease ilrc fanspF

rärion rate werc at ihc hiShest leveh of JA. This dccrease may bc afiribuled lo lhe

slomata closure by JA (STLER ̂ND THil^NN, 1981; HoRmN, 1991; GbNDY AND SEL]M'

1994).Jasmonicaaid acrivilissceD bbe sinilarto abscßicacidinrbisrespect(SEMBDNER

aND PAmilER. 1993).

3.3 Photoslnthetic piw.nß

Dala i. Table (3) shows cleädy that allJAlevels decreased Chi a, Chi b and lolal Chi

(a+b) as wel;s carorenoids j; borh seasons on the onirary, the carotenoids signifi

iantry lncreased wm inüeasingJA levcls The lowen value oflolal Chl a+b rcsuhed

lioß planß sprayed at lhe hiShe$ levels otJA

The deoease in photosynlhelic piSmenß as a rcsull ofJA tealnents has been rcpoded

ii orherinvestis;tionsby Panhi;re1al- 0987a), Ueda and Kalo (1982), Pa*hier(1990)

C c n d v a n d S c h ] l l i n s r l ; 0 0 ) , G e n d v r n d S < l i m ( l o o a ,  f t e t o l e u i l A o l i n h i b i r ' " g r l c

fhlnrop\y.l conrenr;as ari,ibured Io lhe caPab:lir\ ofJA lo reduce chroroPla<r dereloP_

ncnt d_uring leafgrowth and lo Promole the nle ofleafsenescence as well as lo stinu-

lare rhe detadat;n olchlorophyll (SEMuDNER AND PaRftrER, 1993) The reduction in

CM conlent may bc due lo scveral factoß: 1) inhiblion ofendogenouslomonal ac!v-

ny, 2) suppression oi iRNA incoryoration iito plasid nuclcic äcid a'd iß svnthe$s'



3) inhibilion ofCA dcpcndenl DNA biosynthesis which dccrcases lhe pfotein contenl
ncces.ry for chl biosynthesis. and/or 4) increasing chlorcphyllase synthesß (PARInn.
1991) .

'r!DIc 
3: Etiecr orlasmonic acid on chtorophytt conccnralio. ond ranspnalirn rate jn te.ves
of Dalum planrs 0994/1995 and 1995/1996 scasonil

Chlorop[Jll orcentmtion (ns/s.id)

12 2.18 8,50 2.11 5

200 2. t2 8,24 2.80 5.0

4m 5,80 2.08 7.88 2.90

EM 2.m t.42 2.98 1.2

L.S,D 5t 0.85 0. r2 0.89 0.2

5 .12 2.O0 l0

200 5.00 1.90 2_45

4ü' 4.42 1.82

EM 4_34 1.68 ID 2.62

L,S,D 5?a 0.67 0.16 0,-r2 t . 2

3.4 Phttohomones coil.entrutbn

Auxid atd th.n inhibitoß

From lhe results obrained frcm thelealextracr ofthewhcarshaight grcwrh assay (Fig.
2) I qn be seen lhar rhe conlrcl planls recorded significant levels ofauxin at R, (s) 0.0-
0.4 and 0.5-0.6 a! fulLflowenng $age. Oi thc conrary, le$ conlcnrofauxin inhibitos
wasshown a t thesamestage,

From the€tfectolJAheatmenrson theendogenouslevelsofauxin ljkesubnances and
thcir inhibitors offutlfloweriig $agc otDalura innoxia Mill planß it can be sccn lhat
bolh levels of JA (200 and 400 ppm) inducd significanr levels of auxin activity in
DaruraleavcsatR{s) 0.0-0.4,0-0-0.2and0.4-0.5 r€specriv€ly. mercas nosisnificanr
ämounts ofauxin was derecledwith lhe application olJAal 800 ppm (snall pcaks of
activitywerc found al Rr0.3{.5). On theorherhand, planls healed with 200 ppm JA
showed insigniticant levels ofauxin-inhibitoß ahhough significanl leveh ofauxin in-
hibiroßat R{s) 0.8,1.0 änd 0.0-0.1 and 0.6-0.8 and 0.9{.0were rccorded forrhe appli
cation of JAat400 and S00Wm.cspcctivcly.
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1 8

Signiä€nt- "  ' - - t

i

2@ 40

Ja$onrcacld lev€l.opm)

Figore 3: Effecr olJdFonic acid l€velson cylokinin conrcnt in Datuta leaves

Gibberellhs oad their inhibitors

fre rcsulls oblaincd from lhe le[uc€ hyPocotyl ösav fot the ]edextract ofthe conlrcl

"i"",. 
r'- t. 

"n";.J 
ie"iticanr arou nr ' or gbbe r elli n "ctivilv 

ät R (<l lom 0 0 Io

i.s 
".i 

i;.ig"irt-' t' o' 
"rBrbberellrr-inhibiloß 

d rhe full flo*cdng rage

It ün be seen fron Fi8. (2) lhal

il,,i',^ 
" 

öi"". ö rr' ;hh.ed sjcnilkmt leldsotstlt:'.'11'11ill:'-9"t:;
öli:i,.i-iör-ös i"'illerv,n whi; no sisniricant revcrs or gibberellins w-e!e de-

i""'.i *iii ,r" ln mÄ*r "r 
i00 ppn. on the mntry, sisniri@nt leveh ol gibberer

recled wirh therAteahenr ar 800 ppn. un memnrry strl;iääff.";iööä

lin inhibiroßwe'e lemrded at Rf(t 0 8'1 0 and 0 7

äöo pp. '"'p".i;"iy m"" rsdß asffwilh üo$orcendv and selim (19e4) who

,epo;;d thai rhc eibL.ieuin concenßdrion in laba bean wasdccrcEed afier lca( tear

FromFig . (3 ) i l canbeseentha t lhe@nko lp laßach ieved lhehghe$ leve lo fcv tok l
.i. asri;alcd bv lhe cucuobe I cott'edors assav lor lh' leat exkact frcm Ddud Ph nr s

", 
iriä". 

",'i*. 
o" te orher hano rhc ''rorinrn ler eh were reduced gnduarrv

1" , " ' , .ä " "u . " i l i " l i i o " ro0 .odnd800ppmpränßpranßp lanrs  
s imi la r6nd i rss

* ' " , f  , " i i *J t r  u .a" " l , l98L '  UedaandKaLor las2)  whotoÜndthar rhrapPr 'ca '

ri.n ofiA decleascd (hr @ncenkalion ot clLoKnrn'



The data shown in Tablc (4) show clcaily rha! JA applicalion on Da!u6 innoxia Mill
plants caused a slighl dedeas€ jn rhe alkaloid conccnfarion in th€ dicd havcs, scms
androolswhcn comparedro the unreated planrs,wh€relsrhetorat alkatoid percenkge
in the f loweßshowcdan inoease lbrbo thsea$ns.

Thc decrease in thc aikaloid pe.ccnrages as a rcsulr ofJA applicalion io thc lcaves,
stcms and rooß of Datura innoxia Mill plänß could b€ due to the dilulion ettcl of
alkaloid concentations inthe previously mentioncd o€ansas a rcsulrofrhc incrcase in
drugyield- Similarresultswereobtained by Mosalä el al. (1984) on Daturaptanls.

The data presented in Tablc (4) indicale lhal JA applicätion on Darura inno{ia Mill
planß ar iß diffcrcnt conccnralions incieased the alkaloid yield/planr in flowqs
inconparison to ihe conkol planß. The bc$ resuXs in lhis respect were oblaincd by
spaying thc planß with 400 and 8m ppm otJA in üc rwo experimenlal scasons.

I tseens f ton lhescrcsu l ts (Tab lcs3and4) tha l rheapp l ica l ion  o fJAwasmoreet tc ,
l'tein increasingthc alkaloid yicldofdaturalowoßwhencobparcd lo untrealedplanrs.
These rcsulrsaß in agreementwilh rhefindingsotpadht!(1991).

hble 4: Eiiect ofJasmonic acid on the alkaioids conlenr oi lhe ditre@nr Darlra ptanr orgrns
duriig theseasons oft994/95 and i995/96

0.69 ).5( 25 1.89 0.08 0.59 40
2m 0.61 ).5i 25 0.56 3 I 0.06
400 0.61 45 23 t .2 l 0 1 2 62 0.51 .21 0 0 5

E00 0.62 l6 l 9 t.42 0.  l5 0.42 20 0.04
L,S.D5q 0.06 0.02 0.02

0.58 0.54 0.4 0.22 0.12 0.07 0.6) J.-rl 0.04
200 0.60 0.4 0.20 84 0.08 0.5t 0.49 )_2 0.04
4m 0.s2 0,43 0.3i 0 .18 0,10 J.5( 0 .21 0.04

0.48 ).31 0.16 1.20 33 0.1r
LS,D5 0.6 0.04 s



Sced yield

i 0 l
0.1r

100 5 l

61.2
\ 2

800
2,80

L . S . D 5 % z 5 2 45 62

t4.2 B4 1.30

I00 52.4 15.0 t,l0

66.8 10.82 t.28

61,6 1,60 @

! 9 1 .66 1.20 0.75

hbk 5: Ellcct oiJasmoiic acid on seed vicld, sccd oil ud $ed alkll ' ids yields oI Daluü

Thc bcneficial efieds ofgrosth tegula($on lhe biosvnthesis otalkaloids-md.olhcr

*.""4"r".u*ll* in"manv m-cOicinal plans *eie aßo r€poned bv Moskora_

Simcnov; ct al. ( 1987)l Motah and Aßh ( 1 992) The incrcas€ in N uprakc and anlno

"ii 
ä *."t)"'u,ll n"' thse srcslh r€sulatosand, as rcponedbv Abdou (1987)'

nisli be rcasons for stiDulati ng 6ikdoid bbsynthesß

As slown in Table 5 sced yield wrs eftected positivelv and siSniricantlv bv Jasmüic

' c d . , o D l i r r ' u n . T h e  h i a h ; { r e r J ) i e l d i d ' o n k r n c d  n ' f e  m n d r r a r e r J r e u l  l A  T l (

ts . . l l ; ; " ' . , ;  ' . . " :  c rd  i3 . \cJ  ab  Lr  ö3% rnd 'n r '  in  rh i  r r i  änJ  scc 'n r  ' c . -

sons. ruspeclively,when compared lo lhecontol group

It can be ako seen lhn Table 5 that fttiar sPnv ofJA lo Drtu!! planls leads g€nerallv

i " . "  i . . * *  n  
" ; r -o  

l l ^ lo id  Pcrccnhgesandv ic lds in  theseedswhcn co 'nparcd  ro

,"i,""m pu".. rn" ltnoid co;rcnl ofseeds rcrched ls naximum'äiuc whcn planrs

were spraycd JA äl 400 PPn

Fron rhe aibrenenlnnEd discussion it could be concluded lhat lhe applicdion oi JA

."oiri* m *,.-t Uo""ra planß The modificarions arc chalaclerizcd bv sigiifi

"""är.i"*",'pl"". 
u.*vcr; rhe sccd vicld and akaloid vield were incrcased
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