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ABSTRACT

Thc effcc! of leai residue of At@ranthus tpinor s L. on thc gr.owth md metatolkm of Pdrlle,ri(,I
hlst.rophotrs L. was studied in pol culture. The leaf r€sidue of A aranthus spinasus inhlbited
height ol the plant, lcngth of the leaves md number ofbranch€s, capirula and seeds per plnnt. The
toLar slgar was decreased in diffcren! rreatmenls wirh m$imum redrction (25.37a/a) in leaf oI
Parl'?rniD ploLs with T, lreatnent. Tlc accumularion ol organic acids rcvcoh that resphadon was
hmpered in tcstcd plants. lncrearc in thc amino acids might bc adopration ofplanr in eDvironmenral
strcss. Thc altered melabolism results in inhibilcd gfowth at Purlhcnron. Ttre lcof rcsidue of
Ahturunthrs spinosus ms.y be used as potent bioherbitide.

Key rvords: Analaftirs vtlorlr amino acid, chlorophyll, lipid, organic ,cid, Parthlin,t
hy $e rcpho rus, ptorein, s\gat.

INTRODUCTION

Pattheniu,n lry ercphor"r L. (family-
Asteraceae) rn exotic weed is believed to be nauve
of north-erst Mexico and was lirst reported in
India from Pune but has spread alarningly like a
wild blaze 1() alnost all the states in India and
enablr5l lcd r ,  a nrrurJl ized weed. Pdnheniun
lrystenphor s L has origina(ed as 4 lesult of
nrlurrl hybridizrrion bet$teen Pattheniua
cotifetun and Pdnheniun bipiNtatifi.lun (Nrrh
1988). I! hlls wide physiological and ecologicll
ndrpt{tions in varied clim.rtic and soil conditions
and grows round the ye,tr. Pa rcltium ca$es
al lergic conrdcr de-mJl iLrs.  asrhm,,.  h )  fever i . r
human-beings and is a menace to agriculiural
productivity due to its potenr allelopathic efibcr
(Krnchan 1975, Patil and Hesde 1988). A.
th . \ , r  Lonrdins scverol  a l le lofhemicd[  ! i / .
phenolic acids. alkaloids and sesquiterpene
lrctones (Suma er dl. 2002). Decoction of roots or
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Atnaranthus spilorus is used in gonorrboer.
Leaves 0fe used in curing piles, )eprosy and in
slomach tloubles.

The overuse of synthetic agrochcmicAls olten
causes environmental hazards, an imbaldnce ofsoil
microbes, nutrients deficjcncy and change of
p\)si(o-chemrcal p.operr:e,  ul  .oi l  resul '  ng in
deLrease of crop productivity. The indiscriminate
use of haznrdous peslicides have erodcd the
ecological sustainability and deleterious effecrs on
human herlth. Most of rhe reports dcal wirh rhe
allelopathic eftbcts on the germination and growth
af Paiheniun hystercphorus but no work hrs
been done on the elTects of A. ryirorrr on the
metnbolic prccesses, i.e., sugar, ofganic acid.
amino acid and lipid melabolism of the noxiors
weed. Therefore, this study aimed to investigale
the altelopathic potential of leaf residue of
Amaranthus spinosus on the metabolism of
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Pattheniun 
"nd 

for assessing their suitabiliry ds
natural herbicjde because rhese being bio,
degradablc may be used for the we€d conrrol.

MATERIALS AND METHODS

Study Site

The I 'cr  ' rudies were condJcrd durinB
summer season of 2004 in the Roxburgh Botanical
Garden, Deparment of Botany, University of
Al lahibad, Al lahabad (240 47'and 500 47,N
latitude and 810 9'and 820 21' E iongirude, T8 m
above the sea level) India.

Culturnl 'l'cchnique

The healthy plants of.{rxaranthus xpi orus L.
were collected at vegetative stage. The aif dried
leaves were finely powdefed with lt grinder and
plAced in sealed polythene bags ro prevenr ir from
moisturc and conramination, The fire clay pots of
30 cm deep and 30 cm in diar,reter were filled with
15 kg of sandy loam soil and 100 g of DA?
(Diammonium phosphate). Powder ofdry leaves of
Anlalanthus .tpotosus At the rate of 100 and 200
g/pot wAs mixed thoroughly in the soil rccororng
to tbe treatments, Ten viable seeds of Parthen.utn
per pot were sown al equal distance and uniform
watering (500 ml/pot) was continued upto 60 DAS
(days aftcr sowing). The leaves and stems were
dried tbr abou! 48 h at 80"C in rn elccrric oven.
Sugffs, organic and amino acids were exrracted in
80% (v/v) ethanol. Fresh samples of leaves and
stems were kepl for Iipid estimatjon.

Analyses of Biochemical Constituents

Chlorophyll and Sugr.: Chlorophyll frorn control
and treated leaves were extracted with 809,
acetone. The amount ofchlorophyll was quarrified
by using the formulae of tunor (1949). The
qualitative anallsis of sugars was done with paper
chromatogrrphy. All samples were run three times
in duplicate in solveni sysrem, n-butanol: acetic
acidr water (1:I:5). One paper was sprayed ro
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detect the sugrrs and olher was nor sprayed. The
sugan were detected by using Buchan and
Savages (1952) spraying reagenr and unsprayed
chromatograms were superimposed wirh sprayed
ch.omatograms nnd arca wilh spot was marked on
the paper. Unsprayed prper wirh narkcd area was
cut and eluted in 50% elhanol. The ethanol w$
evaporated and pure sugars were used for
quantitative estimation using anlhrone rergent
(Yemm and Willis 1954) freshly prepared by
dissolving 0.4 g anthrone in 100 lnl of
concenlrated sulphuric acid. Aite. evaporarion of
alcohol, 3 ml ofdistillcd water and 6ml of.Lnrh'u,e
reagcnx werc added lo each tube. Al1 thc tubes
were pl^ccd in a boiling wAter bath for 3 min and
then placed in ice cold water rnd allowed to cool.
The intensity of the colour was meAs fed by
spectrophotometer at 600 nm. Quanrjty of sugrrs
was deleImined from the stAnd0fd cuNe oblained
from glucose.

Organic Acids: Lugg and Ovcrall's (t947)
technique of one dinentbnal paper
chromatogrrphy was employed fbr the detection of
orgAnic rcids. Afier runniDg in solvent n-butAnol:
formic acidr water (l0r2r5) chromatograrns were
subjecled lo drying at room temperaturc for two
days to remove traces of formic acid. Lemon
yellow spots oforganic acids wer€ detected rgainst
blue background by spraying wirh 0.04Ea l\\/y)
brcmophenol bluc in 907, (v/v) ethanol. The areas
ofdifferent organic dcid spots were measured wilh
the help of leaf area meter. The values thus
obtained were expressed quantitatively in terms of
area occupied by known anount of respeciive
organic acids hon predeternined calibra.ron

Amino Acids and Protein; Two dimensional
lscending chromatographic technique of Consdon
et al. (1944) was employed for the complere
resolution of diverse amino acids. Paraidge's
(1948) solvent system, phenol: waler: ammonra
(80:2013) wrs used for the first run. Alter the first
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run the papers were dded for 48 b, rotated at the
.ight angle lo the first run and hung in other
chromalogaphic chamber containing the solyent
system, r-butanol: acetic acid: water (4: I :5) for the
secood.un. Ninhydrin (0.190 v) in n-butanol was
used as spraying reagent. The spots were cut and
eluted in 50% ethanol and colour intensity was
measured at 600 nm. P.oline was deGctei by one
dimensional ascending paper chromatographic
technique using solvent system, n-butanol: acetic
acid: water (4:l:5 v/v) and the spots were detected
by spraying islLiin reagent of Saifer and Oreskes
(1954). Protein conlent was delermined following
rhe method of Lowry er 'tl (1951). The amount of
protein was calculAted with referencs to studard
curve of lysozyme.

Lipidsr Lipids were extracted and purified from
fresh samples lbllowing Bligh and Dyer (1959).

The neutral lipids were separated from iodine
developed spots on TLC plates and eslimated by
A-rnenta's (1964) procedure using acid dichromate
rcagent,

Statistical Analysis: The treatmeDts in all

experiments were laid out in randonized block

dosign with three roplicates and analysis of

variance (ANOVA) and critical difference (CD at

5%) between means were determined.

RESULTS

Grorvth Parameters: Leaf rcddu.e ot Anaranthtls

rpino'lr L. significandy inhibired rhe SerminJrion
and growth parameters l,iz. number of leaves.

branches and capitula/plant, lenglh of the leaves

^nd he;g,hr of Paftheniu t plant. Maxitnum nunber

of seedlings were observed in control pots. The

number of seedlingypot was ieduced to 42.33 and

57.194o in T1 And T2 treatments, respectively.

Maximum reduction was observed in phnt height

and branchevplant in T, treatment at 60 DAS. A

significant decrcase of 12 and 24% in the number

of seeds/five capitula was recoded ir Tl and T,

treaments, respectively (Tnble 1).

Tablc 1. Effcct oI l€af rcsidue of Amqrunthus rpino$xs L. on growth plr8meterc ot Parthenium
hystetuphorusL.

Treatments T
L.al resldw ol Anannlhus spinorus

At 10 DAS

Nurnbcr oi sc€dlingYpol

at 30 DAs

Numbcr ofleavcYplart

Irngth of the leaves (on)

Plantheigh!(cm)

At60DAS

Nunbe. of lcaves/plant

t ngth of the leaves (cm)

Plantheigh!(cm)

Nunber of capitula/pldt

8,6'1tO.27

12.66 t0.27
6 r:O.47

11.59 r 0.59

28 r 0.88
14.67 r 0.31
51.50 r 0.68
8.10 ':0.n
290 !0.94

22.69 ro.73 (18.96)

9.37 a 0.35 (36.13)

29.35 + 0.85 (43.01)

5 *0.41 (42.53)

l7l  i  0.50 (41.03)
l910.50 (24)

5 r 0.00 (42.33) 3.66!0.27 (57.79)

8.66 r 0.72 (31.59) '7. l  r .0.2t (39.\8)

5.81 r.0.21 (2,17) 4.73 ! 0.21 (21.11)

9.8 *0.38 (15.44) 8.2 10.84 (29.25)

26.6'1 10.68 (4.'7s)

t2.73 !0.64 (1,3.22)
45.3 + 0.73 (12.04)

7.66r0.2t (rr .95)

275 I 0.00 (5.17)
Numbe. of sccdyfivc caDitula 25 i 0.00 22 + 0.47 (r2)

C = Control, T, = Lea{ residue of,4. spdorrs 100 g/pot, T, = Leaf rcsiduc of A. rpirorlr 200 g/pot.
V0lue! aie nean of lhree replicates I SE.
Figures in parenthesis indicrte percert bliibition over control.
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Chlorophy[ and Sugar Contents: ln control total

cblorophyll was 2.73 mg/g which significanlly

.educed in treatrnents. Maximun inhibihor

\J5. lo%'  in  tot ] l  ch loroph) l l  $Js obser \ed in

Paftheniun leaves with T1 treatment. Glucose,

sucrose and fructose sugars exhibited decreasing

t.ends in t.eatments. The tolal sugars were,

decreased in leaf and siem with maximum

rcduction (25.377.) in leafof T, treatnent (Table

2).

Organic Acid: Citric ftcid was present in all the

treatments except in leafolTr treatment. Minimum

rmounl  of  mslon:c ac id in  le l f  wJ5 ,ncref l .ed in

rearmenrs wirh mJr imum (0. laqd)  in  T.  Fumdr ic

acid lvas not detected in leaf of control but

increased to hishest Ievel (0.399.) in leaf ol T,

t.eatment. A significant accumulation of totd

organic acids ir leaf and stem of ail the lreatmenls

was observed. Maximum stimulation 15.07', of

total organic acid was recorded in ieaf of T,

teatment (Table 3).

Trbfe 2. Effect of leaf residu3 oI Amarunthus Npiro.i $ L. on sugar composition of leaf and stcm of
Pa heniun hlsterophorus L. (ng/100 mg dry weishr),

Sugars Lc t t.sidt of Antarnnthus spittosts

Lcaf St€nl

T T
Rafllnose

Xylosc
Unidcniificd (U)
Total
C.D. a! 5%

1.65 + 0.01
1.80 + 0.04
1.20 r 0.10
l . l 5  +  0 . 0 1
1.42 i 0.03
1.45 r 0.02
1.50 r 0. l  l

10.17

1.23 + 0.04
l l5 r  0.01
0.97 + 0.08
0.95 r 0.10
1.45r.0.22
1.85 + 0.14
0.92 * 0.01

8.52
0.07

1.50 + 0.02
0.97 + 0.04
0  7 0  r  0 . 1 6
0.60 + 0.03
1.65 r 0.48
I.30 + 0.01
0.87 * 0.05

1.59

0.78 r 0.09
0.95 * 0.03
0.95 r 0.05
0.83 r 0.14
0.48 r 0.02
0.65 * 0.32
0.80 * 0.05

5.24

0.60 * 0.02
0 . 9 0 * 0 . 0 1
0.65 r 0.03
0.50 * 0.28
0.55 i  0.01
0.60 r 0.02
0.71 i  0.04

4.51
0.02

0.37 r0.12
0.79 r 0.02
0.58 + 0.01
0.45 * 0.07
0 60 + 0.02
0.55 d 0.02
0.65 r 0.01

3.99

C = Contfol, Tr - Leaf residue of,4. qTtrorls 100 9pot, T, = Lcafrcsidue 0f,4. rttro&r 200 grlpoL.
Values afe mean of three repliclLcs r SE. Ellhci of rcatncnts dnd sugns on lcuf md stcm arc signiticantly diikrcnl
(P>0.05).

Tablc 3. Effcct of lcaf residrc ol Amannthus st i,roirs L, o or'gonic lcid composition of lesf and
stcm of Parllwni n ltvstarorroflrr L, (mey'100 ms dl.v weieht).

Orgaric 'icids Le f resid'dt of A't&tat tus sprlosus
Lcaf

T T
Citric acid
Unknown (U)

C.D. ̂ t 5%

0.13 r 0.01

0.22 !  O. l4
0.2510.03
0.44 ! 0.22

O.42 ):O.28

t .46

0.24i0.04
0.27 a 0.13
0.3810.27
0.39 a 0.08
0.3? a 0.12

1.65
o.o2

0.12 + 0.01

0.22 a 0.05
0.2910.09
O . 2 1 ! 0 . 1 1
0.33:r023

|.42

0. 18 a 0 01
0.16 + 0.0,1
0 . 2 1 * 0 . 1 0

0.38; o. ra
0 . 5 1 r 0 . 1 8

|.44
0.02

0.12 a 0.05
0.29 a 0.03
0 . 2 1 + 0 . 0 9
0 . 1 9 1 0 . 0 2
0.28 r 0. l6

0.38 * 0.09
|.41

0.15 a 0.02

0.39 i 0.07
0.47 + 0.05
0 . 3 8 1 0 . 0 3

C = Control, T, = Irafiesidde of,4. qn,rlr 100 g/por, T, = llafresidue of/. rptn,rd 200 g/pot.
Val&s de hea! of three replicares l SE. DiTect of trearnenls dd orgmic acids on leaf dd slen are signincMuy
direrent rb0.05).
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Amino Acid: The amino acid composition of in treat'nents. Tolal amino acids of free pool w€re
Panheniun w^s variously affbcled under the increased in treatments with maximum in leaf and
influence ol lexf residue of Amaftolthus spinosus. slen of T, in comparison to respeciive control
Valine, tyrosine, proiine, o alanine, threonine, (Table 4). The highest amount 98 pg/ml protein in
cysteine md unkrcwn amino acids were leaf of Paftheniun in control was rcduc€d ro 94
successively increased to maximum in T, pg/ml and 82 ps/ml in Tr and T? rrearrcnN.
trcatment- Transport amino acids. i.e.. glutamic respectively with maximum inhibition 16.337. in
acid. aspartic acid and asparxgine were increased T2 treatment.

Table 4. Effect of leaf resklu€ oI Anaranthus spinosur L, on amino acid composition of teaf and
stem of Parthenirm htstercpl,o/ar L, (md100 ms dry weight).

Leaf rcsiduc otn,/drn,//,rr ipnosrs

T IT,

|]-alanine

Glutaminc

Clycine + Scrinc

U
Cysl€i0e
Lysire + Histidinc

U t
UT
u3
u4

C.D. at 57.

0.02*0.01 0.03r0.01 0.1t10.01 0.02!0.01 0.07 4 0.04 0.03r0.01
0 . 1 3 j 0 . 1 0  0 2 0 ! 0 . 1 8  0 . 2 5 i 0 . 0 5  0 . 0 7 * 0 . 0 6  0 . 1 9 r 0 . 1 4  0 . 1 3 1 0 . 1 0
0 . 1 1 r 0 0 9  0 . 1 6 r 0 . 0 2  0 . 2 2 i 0 . 1 0  0 . 0 6 r 0 . 0 5  0 . 0 ? r 0 . 0 2  0 . 0 9 1 0 0 2
0.09 r 0.05 0.r0 r 0.09 0.20 r 0.06 0.05 r 0.03 0.09 * 0.07 0. t2 * 0.06
0 . 0 7 * 0 . 0 3  0 . 2 5 r 0 . 1 1  0 . 3 ? + 0 0 8  0 . 0 4 r 0 . 0 3  O . l 2 r 0 . l 0  0 . 1 3 r 0 . 1 0
0.0? * 0.01 0.09 r 0.05 0.12 i0 0l  0.02 i  0.01 0.09 r0 05 0.09 r 0.05
0 . 0 5 * 0 . 0 4  0 . 1 3 r 0 . 1 0  0 . r 9 r 0 . 0 2  0 . 0 2 r 0 . 0 t  0 . 1 3 r 0 . 1 1  0 . 1 6 + 0 . 0 8
0 . 1 2 * 0 . 1 r  0 . 3 5 r 0 . 2 3  0 . 4 9 r 0 . 2 0  0 . 0 6 r 0 . 0 2  0 .  * 0 . 0 2  0 . 1 5 r 0 . 0 8
0 . 1 0 r 0 . 0 8  0 . 0 9 r 0 . 0 8  0 . 1 4 + 0 . 0 8  0 . 0 2 r 0 . 0 1  0 . 0 4 i 0 . 0 1  0 . 1 2 + 0 0 9
0.29r0.19 0.20r0.09 0.16*0.05 0.10*0.09 0.0? r 0.04 0.05r0.02
0 . 1 0 r 0 . 0 9  0 . 1 7 r 0 . 0 1  0 . 1 1 i 0 . 0 9  0 . 0 4 + 0 . 0 2  0 . 0 5 r 0 . 0 1 2  0 . 0 7 * 0 . 0 5
0 . 0 7 1 0 . 0 5  0 . 0 7 r 0 . 0 3  0 . 1 0 r 0 . 0 5  0 . 0 5 i 0 . 0 4  0 0 4 r 0 0 3  0 1 2 r 0 . 0 6
0 0 5 i 0 . 0 3  0 . r 0 i 0 . 0 8  0 t 5 r 0 . 1 0  0 0 3 1 0 . 0 1  0 . 0 5 * 0 . 0 1  0 . 0 7 r 0 . 0 2
0 . l l * 0 0 8  0 . 1 5 r 0 . 0 6  ,  0 . 0 1 r 0 . 0 1  0 . 0 8 r 0 . 0 5  0 . 1 3 r 0 0 1
0 . 0 1 i 0 . 0 1  0 . 1 5 $ 0 . 1 2  -  0 . 2 5 r 0 . 0 6  0 . 1 t r 0 . 0 9  0 . 1 9 r 0 . 0 9
0.0? r 0.06 0.31 f 0.23 0.01 :r 0.01 0 25 r 0.05 0.30 r 0.
0 . 0 4 r 0 . 0 2  0 . 1 0 1 0 . 0 9  0 . 1 6 + 0 . 1 1  0 . 0 2 a 0 . 0 2  _  0 . 1 2 i 0 . 0 7
0 . 0 6 + 0 . 0 4  0 . 1 2 + 0 . 0 6  0 . 1 4 r 0 . 0 9  0 . 0 3 i 0 . 0 1  "  0 1 0 r 0 . 0 5
0.1310.10 - 0.19 + 0.13 0.03 r0.02
0.06 1003 0.05 + 0.04
0 . 1 3 1 0 . 1 I  0 . 1 2  r  0 . 0 3  -  0 . 0 1 r 0 . 0 1
0.06:!  0.04 0.011 0.01 - 0.141 0.05
0.05 + 0.0? 0.12:t0.07 0.02a0.02 0.20r0.11
0.29 !0.17 - 0.13r0.r0 0.06i0.05

2.23 2.A9 3.35 1.08 r.16 2.31
0.01 0.002

C = Conxol, T1= h.f rcsiduc of/{. ryr)'orzr i00 g/pot, T, - rr*.",iaui ote*pi"^^ ZOO Voor
values aie No of thrce replicatcs + sE. Ei}lct of rreJrments sd rmno Jcids un lcrr aa iren m sisnricandv
different (P<0.05) bulon stem are sjgnificdtly differenl (D0.05).
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Table 5. Effect of leaf residne ot Amaranthus spinosrs L. on lipid composition of leaf and sr€m of
Paftheniun hrsterophorus L. (mgi100 ms dry weight).

Lipids Lcat residue of .4rrafrxrlrs srjadjas

Leat

Tr TI

Stem

Tr T,

Stcrol

Diglyccrides

Triglycendes

TotAl

C.D.  r t5%

3.40a0.09

l .2 l  *  0.82

2.42 !0.24

2.91!0.46

2.59 +O-95

2.80 + 0.01

0.89 + 0.05

2 . 5 0 1 0 . 1 7

18.75

1.98 r 0.08

1 . 8 4 r 0 . 1 9

L 3 9 1 0 . 2 1

2.8010.09

2.13 x 0.27

2.31 + 0,06

1.36 !  0.12

2.90 +0.27

16.71

0.58

|.27 !  0.46

2.69 rO.Ol

0.98 a0.58

1.92 +0.O2

1.94 r 0.38

r.09 t 0.47

2.10 r 0.92

3.43 t0.01

15.42

2.96r0.16

1.08 i  0.28

t.7l  r  0.64

1.82 r 0.32

I.94 + 0 06

l.?5 r 0.45

0.78 r 0.02

Ll0 r  0.92

1 3 . 1 4

1.73 + 0.15

1.25 r 0.01

|.47 !  0.46

1.23 r 0.28

1.28 r 0.02

1.05 r 0.19

1.40 + o.o5

10.98

0.04

l  l 9  r  0 . I 6

2.13 !  O.O2

0.86 r 0.05

0.88 r 0.03

0.81a0.24

0.94 t 0.12

1.23 r 0.04

1 . 9 6 1 0 . 0 i

10.02

C = Control, Tr = Leafrcsidue olA. rprrarar 100 g/por, T, - katresjduc of/1. rpn,rrlr 200 S/pot.
ValLres ale mcan of thee replicatcs:! SE. Eftccr oftrearmcnls and ljpjds on teaf and srcm ar€ signitjcanlly diffcrent
(P<0.05).

Lipid: A siSnificant increasing trend of
monoglycefides, hethyl esters and hydrocarbons
w s observed in leaf and stem of treatments, The
higher amount of total lipids in leaf and st€m or
conhol was successively decrcased i0 treatments.
Maximum inhibirion 23.74% in toral lipids was
observed in stem of T2 treaiment (Table 5).

DISCUSSION

Allelochernicals prcsent in Anlaraihus
,rpilorrlr reduced the growth parameters and other
meti$olic processes of Pdrthenium (Epstein et al.
1967. Colron and Ernhel l ig t980r.  cerminrtron is
the resumpLion of metabolic activiiy nnd growrh of
seed tissues which starts wirh the nnbibirion of
wate|rnd ends wilh the protrusion of enbryonrc
roots. Allelochemicals presenr in leaf residue
stimulated lignin biosynrhesis which increases the
rigidity oI the cell wall to limit the cell growth.
Carbohydrates are the cellular sourcc of enersy
and are tbe shrting materials for rhe synthesis of
protein, lipid and other plant products. Glucose
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and fiuclose are hgxoses which arc precursors of
tmnsport sugars, i.e., sucrose llnd raflinose showed
decrc&sing trends in lcaf and stem of trg&tmen$
under the iolluence of allelochemicals. The sugars
synthesized in pholosynthesis are transpofied fron
source to sink, i.e., growing plant p rts or
meubolic xclive orgrn ur storage crgJn Inh.bilion
of photosynthesis leading to decreased dmount of
photosynthalcs mighl be due to decrc8sed
biosynthesis of chknophyll or degfadation of
photosynthetic pig'nents (PaDdcy 1994) or
inhibition of photosynthesis by allelochemicals
resulting in dccreased dry maner, i-o.,
photosynthates. Allelochemicals are known ro
impede ihe absorption of w.rter (Rice 1984) and
ions (Bhownik and Doll 1984) fron the soit whjch
'rry cluse rhe lr-  of  turg:diry of cel l  Jrd Ji iecr
Ihe mehbohc acl i r i ty of  cel ls.  Ci l f lc dcid clr le r .
amphibolic paihway, i.e., ir plays role in both
anrbol ic dnd cJrJbol ic p"oce5se,.  The roratorgxni.
acids showed successive accumulation in leaf and
Jrem ol l redrmenls. l 'he dc minarion o. rmino
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acids or inbibition of some respi'atory reacttons

might bave resulted in accumulation of total

organic acids (Demos er ?rl 1975). According, to

Moreland and Novitzky (1987) allelochemicals

inhibit electon transport in mitochondria and

impaired enzyme activity as a primary target of

allelopathic activity which n.ty result in rcduced

ability to metabolize reserve materials.

Intermediates oi citric acid cycle parlicularly o-

ketoglutarate and oxaloncetate can be removed

from the cycle and serve as precursors of amino

acids. The resulting decrease in conc€ntratron of

these intermediates would b€ expec@d !o slow the

flux of citric acid cycle however $ese

intermediates can be replenished by anaplerotic

reaction. Proline acts as osmolyte And is induced in

stress. Allelochemicals are known to alter the rate

of absorption of water resulting in stress which

fiight hrve induced proline synthesis. Increased

synthesis of asparagine may be a device to detoxify

the effects of excess of ammonia produced in

deamrnfion process {Lrm ?t al. 1995), Proteins
plxy a pivotrl role in biologicrl processes. Prolein

synthesis regulates growth, development and
reproduction of p,ant. The prolein may serve !s

resphntory substrate if tbe supply ofcarbohydrates

Are inadgqude because of decreased
photosynlhetic rate (Salisbury and Ross 1991). The

lipid composilion of Patrsni&,, was modified by

leaf residue of Amarunthus spinosus,

Phospholipids are important component of

phsmrlemma. The reduction in the amount of total

lipids was due 1o decrease in the storage lipids, i.e.,

triglycerides and building blocks, i.e., fatty acids or
due to lipid peroxidriion (Politycka 2002).
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