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USE OF SUNFLOWERRESIDUES IN COMBINATION
WITI{ SUB RECOMMENDED DOSE OF HERBICIDES FOR

WEEDS CONTROL IN BARLEY FIELD.
I. S. Alsaadawi A.A.Al-Temimi

ABTRACT
Sunflower residues at rates of 0, 600 and 1400 g p"r mt were incorporated

in tield soil to evaluate their herbicidal potential alone and in combination with
0,50,75 anrl 1007o of recommended doses of2,4-D and Topic herbicides against

weeds of barley crop. All trcatments received equal amounts of irrigation water
and recommended doses of nitrogen and phosphorus fertilizers. Combination of
recommended dose of herbicides with sunflower residue at 1400 g m-' producd
mininum above ground weed biomass(L22 g m-2) and weeds number (155.5

weeds per m' ;, which were 35 and 507o less than recommended herbicide dose

applied alone, respectively. Meanwhile, integration of herbicides snd sunflower
residue appeared superior in enhancing number of spikes, weight of 100 grains
and yield per unit area than herbicide alone. Application of 507o dose of
herbicides on ptants growing in plots containing sunflower residue rt 1400 g m-'
resulted in sinilar yield advantage as was noticed with 100% herbicide dose'

Chronatographic analysis revealed the presence of several phenolic compounds
in the soil containing sunflower residues and none of these appeared in soil
without sunflower residues. Concentration of total phenolic compounds
appeared to be increased at two weeks of decomposition, reached its maximum
at the 4m week of decomposition and started to decline thereafter until vanished
at the 80 week of decomposition. Weeds population started to increase after 6
weeks of residues decomposition when the phytotoxins concentration was
sharply reduced in the soil. The possible advantage of this approach in reducing
reliance on herbicides for weeds control is briefly discussed.

INTRODUCTION
Weeds are one of the rnajor problens that limit crop production in the

world through competition and allelopathy mechanisms (26, 28). Farmers are
generally trending toward controlling of weeds with herbicides which comes with
increased awarene$ about health, environment concern and other issues (5' 32).
Thus attention is focused on reducing reliance on using synthetic herbicides by
finding alternative stratery for weed management. Allelopathy can offer
appropriate potential tool for weed management by leaving reidue.s of
allelopathic crops in their field alone or in combination with sub recornmended
dose of herbicides (9, l7).

Sunflower.allelopsthy against weeds has been studied and well documented
by several investigators appeared to be cultivar dependent (ll' 21,23), In an
earlier work (2), it was found that root exudrtes rnd residues of several
sunflower genotypes caused substantial reduction to population and biomass of
companion weeds and weeds of wheat crop respectively. Although.the reduction
was feasible and environment friendly, it was generally less than herbicides. It
may be possible to increace the efficacy of sunflower residues by combining it
with low rates of herbicides. Several investigators have found that integration of
wrter extrrct of allelopathic grain sorghum with sub recommended doses of
herbicides suppressed weeds biomass as the recommended dose of herbicides (10t

r7').
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With this in minds, th€ presert study was conducted to test suppressive

effect of sunflower residues in combination with sub recommended doses of
herbicides on weeds of barley crop.

MATERIALS AND METHODS
tr'ield study

The eiperiment was conducted in Kute province which is 180 km south of
Baghdad. The site was located at 328340N, 4585008. The field is characterized
by calcareous and loamy sand soil of with pH 7.2 and electrical conductivity 3.5

dS m-r. Field plots (lxtn)werc selected randomly in field in heavily infested with
weeds in November E. The plots were plowed by spade to the depth of 30 cm and

received N as urea (46% 19 at 200 kgl ha and P as triple superphosphate (467o

PzOs) at 200 kghs r. All phosphorus and half of the nitrogen were applied at
sowing time while the remrining half of nitrogen was applied rt tillering stage.

The experimeut comprised of sunflower residue incorporated at rates of 0' 600

and 1400 g m-2 and different doses (0, 50, 75 and l00V"l of 2,4-D (720 mgAiter a.

i.) and Topic (100 mg/liter a.i.) herbicides' 2, 4-D was applied at the 4'n leaf stage

to control broad leaves weeds while Topic was sprayed two weeks a,ftet 2'4-D
application to control narrow lelves weeds. The doses of herbicides were applied

using a Knapsack hand sprayer fitted with T-Jet noTz,le rt a pressure of207 k Pa.

The treatments were used either alone or in combination with each other' The

rates of sunflower residues were incorporated in the soil of their respective plots

prior to sowing. Seeds of barley cv Samir were sown manually in the plots in
rows with a distance of 20 cm between rows and at a density of 120 kg/h. The

experinent was conducted in split plot design with four replications for each

treatm€nt The herbicide rates were kept in the sub plot while sunflower residue

rater were assigned as main plot. The data were analyzed by analysis of variance

technique. The least significant differences test was used to comprre the means

of treatments (29).
At the end of crop naturity (May 5, 2010), weeds density was counted in

each plot before and after herbicides application. Total weeds were clipped,
brought to laboratora' oven-dried at 70"C for 72 days and their weights were

recorded.
For crop measurementsr barley plant height and biomass (oven dra

weight at 70"C for 48 h) were recorded. Number of spikes and tillers per plant
number spikes per-mz, number of grains per spike, welght of 100 grains and
yield of grain per m' were also recorded using standard procedure.

Isolation and quantification of phytotoxins in the decomposing
sunflower resid ues in soil:
Experiment set up of residues decomposition in soil and extractiol of
phytotoxins:

Soil minus litters was taken fron different sites of barley field. The soil
samples were mixed thoroughly and air dried under sun. Air dried materials of
sunflower plants cv Coupan were chopped into pieces of 2-3 cm length and

ircorporated in to the soil at a rate of 7glkg soil (4). The mixture was packed in
pt|stic pot of 10 kg capacity, irrigated with water to field capacity' covered with
perforated plastic cover to avoid evaporation and placed in the lield at the

beginning of growing season of barley. Biweekly soil samples were taken from
the pot using metal soil borer and stored in deep freeze until use

1ra
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For extraction of phenolic acids, the stored soil samples were taken fron
the deep freeze and air dried mixed thoroughly. one gram of soil was extracted

with 100mt of distilled water using a method of Harborne (14). The water extract

was acidifid with one milliliter of acetic acid. The mixture was heated gently,

mixed thoroughly by ultrasonic apparatus to exclude air bubble.s from the

residues and allowed to stand for 4 h. The mixture of each sample was filtered by

filter paper under vlcuum condition and kept in refrigerator until use.

Separation, identification and qusntification of phytotoxines
For identification, 50 pl of the extract was injected in Reversed Phase

Liquid Chromatogram (RVLC Shinadzu-C-6A) using procedure and condition
outlined by Harttey and Buchan (15) and Alsaadawi et aL (2). The peaks were

detected by tIV detecton Stgndards of suspected phytotoxins were run similarly
for identilication and quantification' Concentration of esch isolated compound

was determined using standard procedure.

RESULTS
Effects on weeds of barley crop

Weed flora appeared in barley field comprised mainly of Avena fatua,
Melilotas indicu, Beta vugaris cicla anil Centaurea bruguierana with other ninor
species such Cynodon dactylon anil Lolium rigidum. Both rates of herbicides and
sunflower residues caused significant reduction to total number of these weeds
(Iable 1). Residues incorporation at 600 and 1400 g m2significantly suppressed

weed density by 23 and 40Yo of control respectively. The reduction in weeds

density increased with tbe increased rrtes of herbicides application. However,
weeds density suppressed to greater extent when herbicides applied in plots

where sunflower residues were incorporated. Herbicides and sunflower residues

showed complementary interaction and recorded 19 to 50o/o more suppression to
weeds density than recommended dose. Reduced- herbicide dose (50%) in
combination with sunflower residue at 1400 g per m' scored weed suppression
similar to that realized with recommended dose used alone, while reduced dose
(75%) in conbination with residues at 600 and 1400 g per m'suppressed weeds
density by 30 7o over the recommended dose of herbicide alone.

Table l: Effects of
sunllower cY.

dilferent rates of herbicides and residues @) of
on total weeds field

an rvcrlgc
4 rcpllcrtcr.

Weeds biomass was significantly inhibited by the herbicides and sunflower
residues treitments. The inhibition was significantly increased with incrcasing
rates of herbicide and residues incorporated into the soil (Table 2).
Recommended dose of herbicide when Npplied to plots amended with sunflower
residues at 1400 g m-2 scored 2.85 times more weeds biomsss suppression than
recommended herbicide dose used alone (Table 2). Reduced herbicides rates
used in plots where sunflower residues were applied gave even higher reduction
in weed dry mrtter accumulation as compared with plot$ where such doses were



Effects on barley crop
All test agronomic traits of barley was signilicantly affected by treatments

of herbicides and sunflower residues and their interaction (Table 3).
Combination of recommended dose of herbicider with sunflower residues at 1400
g m-2 produced maximum above ground biomass and minimum pl"ot ftuilii
conpared to recommended herbicide dose applied alone, Use 50% of
recommended dose of herbicides in combination with 1400 g m2 gave straw
biomass similar to the recommended dose of herbicide alone but increased
nunber of tillers per plant by 37o/o oyer recommended dose alone respectively,
while the use of 75o/o of recommended dose of herbicides 

"""ompanied 
wiih

sunflower residues at 1400 g m-2 reduced straw biomass by over the
recommended herbicide dose only.
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used alone. Use of 507o of recommended dose of herbicide coupled with 1400 g.
m'2 sunflower residues scored statisticalty similar suppression of weeds biornals
compared to that achieved with the same herbicide dose applied alone.
Treatment of 1400 g. m" sunflower residues + 75o/o of recommended dose of
herbicides caused greater weed biomass suppression than recommended dose of
herbicide alone.

Table 2: Elfects of dilferert rrtes of herbicides and residues (R) of sun{lower cv.
on total weeds

tl ftpllcrt.|.

Table 3: Effects of dilferent rates of herbicide (H) and residues (R) of sunflower
cv. on 30me traits of

221
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More number of spikes m-2 and greater yield over control was obsened for
most of the treatments (fable 4). Combination of herbicide and sunflower
residue at 1400 g m-2 appeared superior in enhancing number of spikes, weight of
100 gnins rtrd yield per unit area than herbicide alone. Application of 50yo dose
of herbicides in plots amended with sunflower residue resulted in statisticallv
simitar yield as was noticed at 1007o herbicide dose. Maximum yield (1045 g m't)
was hanested from plots applied with recommended dose of herbicides +
sunflower residue at 1400 g m-2.

Table 4: Effects of different rrtes of herbicide (H) and residues (R) ofsunflower
cv. Colrpan on yield and yield conponent of barlev

an rvcrlga

Phytotoxins isolation, identification and quantification
^ - 

€hromatographic analysis revealed the presence of chlorogenig
isochlorogenicr caffeic, gallic, syrinigic, hydroxyl binzoic, p-coumaric, fimlic
and vanillic acids in the residues of sunflower (Table 5). catechol was also
observed. An appreciable rmount of these phytotoxins was recorded in residue
incorporated- soil. Hydroxy benzoic acid was found to be the predominant
constiJuent (6624 ppm) of residue decomposition products right from beginning.
considerable amounts of carfeic, gallic, iyrinigic, ferulic snd van ric 

"cid 
*""1

also observed. Dynamics of release, decomposition and degradation of
phytotorins into the goil was quite interesting as different phytotixins showed
difrerential behavior for these process€s. phytotoxins released into the soil,
increased with time and reached their peak values at 4 weeks after incorporationof residues. During this period, maximum quantities of chlorogenic,
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isochlorogeniq caffeig hyd-roxyl benzoic, ferulic and vanillic acids as well ascatechol were recorded. dfterwards, a sh""p decline in the quantities or tnesephytotoxins was obseraed at 6 weeks that r"""h"d to armost negrigibre values at gweeks.^ Gallic and syrinigic acid continued to increase up to 6 weeks andthereafter showed a decline. p-coumaric acid was maximun 1SZ2 ppn) aiiweeks, and was not detected after 4 weeks as did ferulic acid.
Table 5: Isolation, identification and

decomposed sunflower residues
quantification of phytotoxins
in soil at differen{ periods

of
of

DISCUSSION
Results indicated that Incorporation of sunflower residues into the soilcaused substantial weed suppression, This suggests that sunflower regiauJ

contain phytotoxic alrerochemicals which nay rerease during their decompositioiinto the soil and affect the receiver species (6). Chroriatographi. ;;t;:;indicated that the residues contain several pnytotoxins or pn-enotic io o"ioi.(rable 5). 
^These 

phytotoxins reached maxim'm concentration 4 weeks afterincorporation of residues in soil then sharply decrined 
"t e *u"t 

--oi
decomposition in so . The isorated compounds provea to exert rdve*e effects on
1li lt"-!:^(?4)r chtoroahyil biosynrhesis (3d), ce[ membrane srabilit;;;
::_T::: .-:!:o?fi". 

.(E,18), 
protein and hornone biosynthesis (16, 26), ceil.,,",sron and urtra structurar components of ccus (27). phytotoxic compounds

other than phenolic acids have also been isolated from sunflower residues (22).
Some_of these compounds have been reported to la"e seteciiv;;lf;"t.;il;;'j
leaved weeds (20,19, 3). Most of these allelochemicats are wrter soluble and whenimtibed by the germinating weed seeds, hampered their germination and
subseque,nt seedling growth, thus contributing to overall decliie in the densitv.vigor and stand establishment of the weed com-munity (13). -- --- ---v'!r'

-. r is interesting to mention that perrod inaicating maximum quantities ofthese phytotorins (rirst 4 weeks) in soir coincided with the perift in ;hi;hmaximum suppressive activity against weeds was noticed in th"'Ii"il,.;;g;;;;
that these phytotoxins are probably the major cause of weed ,"pp"".rioo,-i,nu" 3
w_eeks, weeds appeared to emerge and grow but could not conpete with barley
*,l rts ,em3ie1t|Y. Dynamics of release of phytotorins revealed periodic rise inrnerr rever ttr't eventus[y start declining after 4 weeks. lt seems that
allelochemicals release into rhizosphere thiough residue decomposition is afunction of time as wel as concentration. Decrine in the reiels of thesephytotoxins is due to variety of physico-chemical and biological transtornauons
upon entering into the soil phase as proposed by Blum et aL,- (7,).

2t9
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Treatment of barley plants with 2, 4-D and Topic significantly suppressed
weeds density and biomass. The suppression magnitude was obvious rt higher
application raies than at lower rates ia 50 and 75 o/o of the recommended dose.
However, when herbicide upplication whether at low or recommended dose was
applied on plants grown in plots smended with sunflower residues showed
greater weeds biomass suppression than sole application of herbicide was
echieved (Table 2). Maximum weeds biomass suppression was obtained by
integrating 75o/o of recommended dose of herbicides with sunllower residues at
1400 g m'. Also, it seems that a reduced level of herbicide (507o of recomnended
dose) may be feasible for providing weeds control as the recommended dose of
herbicides when it works simultaneously with allelopathic conditions. It is
possible that the residues inhibited seedling growth and them more susceptible to
the even low level of herbicides.

The increase in growth and yield of barley crop by elticient controt
treatmentu might be attributed to suppression of weeds in these treatments by
residues and thus eliminating the competition with wheat crop (Tables 3, 4).
Higher shoot biomess and number of tillers and spikes over control might be
attributed to the greater availability of growth factors to barley plants.
Allelopathic crops including sunflower crn be used as potential means to control
weeds and enhencing crop production using different strategies such as using
plant extract, plant residues as a cover and mulch, crop rotation, crop mixture
and inter cropping practices (3,24,12,11,1).

Thus it rpperrs those sunflowers residues not only suppress weeds by
allelopathic and probably by smothering m€chinisms but also improve physical
and biological chsrscterfutics and nutritional status of the soil. More work needs
to be done on other herbicides and crops and under environmental conditions
before definite conclusion can be made. However such approach would provide a
useful tool for weeds control.
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