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ABSTRACT

During 1999/2000 and 2000/2001 seasons, in newdlaireed sandy soil at the
Experimental Farm of the Faculty of Agriculture Fayoum, two field experiments were
conducted to study the effect of intercropping bickpea with canola coupled with weed
control treatments on yield and its componentseftivo crops. Four planting patterns, i.e.,
intercropping chickpea : canola in 3:1 and 1:1aystbesides monoculture of each crop were
applied. Five weed control methods, i.e., hoeingrdin at 1.5, 2.5 and 3.5 L/fad besides
unweeded were practiced. Randomized complete ldesign with three replicates was used.
The plot size was 16.87included 8 ridges, 3.5 m long and 60 cm apart.iSgwas done on
Nov. 10 and 8 in the first and second season, césply.

Data of fresh weight of annual weeds showed as at@gethat hoeing was more
effective for eradication of broadleaf weed compaséth butralin in almost all cases, but the
reverse was true for narrow-leaf weeds. Canolale planting caused marked reduction in
the weight of the total weeds. Butralin at 3.5 t/ia the first weed sample (60 days after
sowing) or at 2.5 and 3.5 L/fad in the second sar(@0 days after sowing) were significantly
depressed weed growth.

Regarding chickpea, the data revealed that intpptng chickpea : canola in 3:1 and
1:1 systems had equal effects and surpassed thaarefstand for plant height, 100-seed
weight and seed protein (%). Pure stand and irdpping 3:1 system clearly increased those
of 1:1 intercropping for number of pods and seedjatélant, biological and seed yields/fad
of chickpea. Butralin at 2.5 and 3.5 L/fad showedilar effects on seed weight/plant and
seed yield/fed, but 3.5 L/fad was better for 108eseveight, biological yield and protein (%),
while 1.5 L/fad was more effective for plant heigimd 2.5 L/fad for branches and pods/plant.
Chemical treatments were better than hoeing fondires and seed weight /plant and seed
yield /fad, whereas unweeded treatment showed divedt values for all characters. The
greatest seed yield/fad was produced from butrati2.5 L/fad x pure stand chickpea
interaction.

Concerning canola, the two intercropping patteresevbetter than pure stand for all
characters except biological and seed yields/fadreds the pure stand gave the highest
values for both characters. Intercropping of 3:dpassed 1:1 system for seed weight/plant,
whereas the reverse was observed for pods/pladtbath patterns had similar effects on
plant height and seed oil (%). The effect of butrat 3.5 L/fad increased that of 2.5 L/fad for
seed weight/plant, 500- seed weight and seed Yiatijsand both were of similar effect on
plant height, branches /plant and biological yi@d/ Chemical treatments were better than
hoeing for all characters except seed oil (%). Hgaurpassed unweeded treatment for seed
weight/plant, 500-seed weight and seed yield/fdok Righest seed yield/fad was produced by
butralin at 3.5 L/fad x canola sole interaction.eTthata indicated that the best LER was
obtained from 3:1 system and the canola was dorhimdnile chickpea was dominated
component.
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INTRODUCTION

Canola Brassica napus L.) as a new oil-crop in Egypt has an advantager af
its success for winter cultivation since two decad8haraan, 1987), is still not



included in the crop rotation applied within theleNvalley. On the other side, the
cultivated area of chickpe&icer arietinum L.) as an important food legume, become
limited in last years 14834 fad (Anonymous, 200B)is may be ascribed to their
lower monitory return than other winter crops sastwheat, faba bean, clover, etc.

Newly reclaimed land in marginal areas allocateditierent regions outside
Nile-Valley may be the suitable place for plantswgch two crops, for increasing our
sources of oil and protein in addition to accekertdte developing rate of this land.
Both crops could be tolerate its harsh conditionisere chickpea is well adapted to
warm and semi-arid climate (Shiv Raj, 1985) andotanvas drought tolerant and
yielded well in newly reclaimed soil (Sharagiral., 2002).

Intercropping as one of the most applicable farmsygtem in many
developing countries for crop diversification amthancing the land unit area benefit,
is preferable for growing these two crops. In tieigard, Panwaet al. (1987) reported
that growing of Indian mustard as an intercrop Imckpea is a common practice.
Other intercropping systems of chickpea with somgh@Hilli and Kalkarni, 1988),
with wheat, safflower or linseed (Autker al., 1991) and with mustard, safflower, or
linseed (Bhatnagaet al., 1991).

Chickpea and canola, however, are poor competiidis weeds especially at
early growth stages. Slow growth rate during thedBeg stage, in addition to a
relatively sparse optimal plant population (suchuaser intercropping), causes an
open and small crop canopy and increases the cliangegowth weed which cause
most crop yield damage, and consequently requeasos-long weed management.
Mechanical and chemical weed control were applgddyeral investigators. Hand—
weeding effect was equal to those of some herlsdidecontroling weeds (Hilli and
Kalkarni, 1988) especially if done early (Balyanal., 1989). The reduction in crop
seed yield was different depending upon the accoredaveed spp. (Paradketral.,
1997). Chemical weed control efficiency was variadcording to the applied
herbicides (Singh and Singh, 1997; Bhadtaal., 1998 and Kantaet al., 1999).
Schoafs and Entz (2000) described intercroppingnaaccepted option for integrated
weed management particularly in farming systemb @i external inputs.

The present investigation may be one of the prebmy studies concerned
with intercropping chickpea and canola, as an gitemo find a chance for
incorporation them in the local cultivation in orde increase the sources of edible oll
and protein essential for our increasing demanderdfbre, some intercropping
patterns of chickpea and canola coupled with sohenecal and mechanical weed
control treatments were investigated.

MATERIALSAND METHODS

Two field experiments were conducted in 1999/208@ 2000/2001 seasons at
“Demo” Experimental Farm, Faculty of Agriculture Bayoum, in newly reclaimed
sand soil under flood irrigation system. In eacheziment, the treatments comprised
from the combinations between two intercroppingeyas beside solid planting and
five weed control treatments were used to study #féects on seed yield and yield
attributes of chickpea (Giza 88 cv.) and canolaoggre (H2 line). The canola
genotype is a promising selected line originatesnfr‘Canola 104 x Hanna” cross,
and handled by bulk selection for seven genera(haraan and Ghallab, 2002).

The four planting patterns used were (1) planting ndge of chickpea (grown
on both sides) in alternation with one ridge ofalan(grown on one side) i.e. 1:1



intercropping system. This provides 100% total patpon (50% component
population for each crop). (2) planting three rislgé chickpea (each grown on both
sides) in alternation with one ridge of canola Ygmoon one side) i.e. 3:1
intercropping system. This provides 100% total paon (75% component
population of chickpea and 25% component populadiboanola). (3) solid planting
of chickpea (each ridge grown on both sides), @d¢lid planting of canola (each
ridge grown on one side). Meantime, the two compbreops were intercropped
using the same ridges and within ridge spacing @sdir respective sole systems i.e.,
10 x 60 cm for chickpea and 10 x 60 cm in canolsec&he five weed control
treatments were: Butralin (Amex 48% EC) at 1.5, arial 3.5 liter /faddan, hand
hoeing twice in addition to unweeded (control) tne@nt. Butralin (Amex 48% EC, 4-
(1,1- dimethylethyl) -N- (1-methylpropyl) - 2,6 imiktrobenzenamine) treatments were
used as pre-emergence application (immediatelyréefowing irrigation). Hoeing
was done at 35 and 65 days plant ages.

The combination treatments were arranged in a ramkal complete block
design with three replications. Experimental plizeswas 16.8 m(8 ridges, 3.5 m
long and 60 cm apart). Chickpea and canola wemggdaon November 8 and 10, in
the first and second season, respectively. OtHasrauipractices for growing the two
crops were followed as recommended. During grovdagson, annual weeds were
handly pulled from 1 fmfrom middle of each plot twice at 60 and 90 daftera
sowing. The weeds associated with the two cropghéentwo seasons, werBgta
vulgaris L., Ammi majus L., Chenopodium murale L., Sonchus oleraceus L.,
Euphorbia peplus L., Avena fatua L., Setaria Viridis L. and Lolium temulentum L.
fresh weights of broad and narrow leaf weeds weterthined at the two ages.

At harvest time, which done for the crops at thedéime, ten guarded plants
were randomly chosen from the inner ridges of eziop in each plot to determine the
average of plant characters, i.e., plant height),(ecramber of branches, number of
pods and seed weight/plant (g) and seed indexBigjogical yield (above ground
biomass yield, t/fad) and seed vyield (Kg/fad) weadculated on the plot bases as
follows:

2
Yield/fad of ch. = Yield/ridge of ch. x no. of rieg of ch./plot x——2om__
plotaream
i i i . 4200m*
Yield/fad of ca. = Yield/ridge of ca. x no. of rieg of ca./plot x——
plotaream

Seed protein content (%) in chickpea and seed aamiblcontent (%) were
estimated as an average of two seed samples randakein from each plot yield.
Analysis of variance and LSD values were done alicgrto Gomez and Gomez
(1984).

Competitive relationships and land use efficiencerev expressed by
calculation of land equivalent ratio (LER) followgrihe equation of De Wit and Den
bergh (1965) and aggressivity (A) following the atjon of Mc Gilchrist (1965),
using the data of seed yield /faddan of the twpsro

LER = L¢h + Lea, Where
Lch = L chickpea = intercrop yield of chickpea / itsre stand yield
L.a= L canola = intercrop yield of canola / its pstand yield, and



Ach=[Ychca ! (YenX Zehcd 1 = [Yeaeh ! (YeaX Zeach]
Aca: [Yca ch / (Ycax an ch) ] - [Ych ca/ (Ych X Zch CE)]
where

Ych = pure stand yield of chickpea.c.Y= pure stand yield of canola,ca =
intercropped vyield of chickpea (in combination waanola ), Yca ch = intercropped
yield of canola (in combination with chickpea }y, 4= sown proportion of chickpea
cropped with canola,£.,= sown proportion of canola cropped with chickpea.

RESUL TS AND DISCUSSIONS
Weeds:

The data presented in Table 1 show that the fresbhis of grass weeds were
higher than those of broadleaf weeds associatddalliintercropping patterns in the
two samples, indicating the greater aggressivitytlod grasses especially with
advanced plant ages of the two crops. In this aonEBaradkaret al., (1997) who
graded the weeds according its damaging effectsamgrowth and yield in the order
of ; Cichorium intybus (53.5-60.7%),Phalaris minor (37.7 — 69.1%) Vicia sativa
(9.7-30.0%) andChenopodium album (17.8 — 27.4% yield reduction).

It was noticed that hoeing treatment was more g¥edor eradication of
broadleaf weeds compared with butralin in all casesept monoculture chickpea and
3:1 intercropping in the first sample. Effectivenes mechanical weeding was early
reported by Bhallat al., (1998) who obtained the greatest weed contridiefcy
under hand weeding once followed by pre-emergepgpdéication of herbicides. On
the other hand, the reverse was true for narrofwlegds where butralin treatments
showed more effective weed control compared witkitgptreatment.

Data in Table 1 reveal that, in the two vegetasamples, canola sole planting
caused significant reduction in fresh weight of ttwal weeds followed by
intercropping chickpea with canola in 1:1 systemrdgard to chemical treatments, it
was found on average that application of butralitha rate of 3.5 L/fad significantly
depressed weed growth compared with other weedratomeatments and caused
82.47% reduction in fresh weight of the total weadsl 60 days of crop age. While
in the second sample, butralin at the rates ofabd 3.5 L/fad (without significant
differences) were effective treatments againstto@ weeds, where it caused 72.91
and 76.10% reduction, respectively. These findindggcated that 2.5 L/fad of butralin
may be satisfied for the total weed control. Onatierage of almost all cases, butralin
at the three used rates had higher weed controéptges for the total weeds in both
samples, than hoeing and unweeded treatments. @amgehe interaction between
intercropping and weed control methods, the loweste (34.68 g/ff) of fresh
weight of the total weeds was obtained from canadsmoculture x butralin at the rate
of 3.5 L/fad treatment in the first sample. Theresponding value (193.18 ¢fjrin
the second sample was obtained from the interatttween intercropping chickpea
with canola (in 1:1 system) with butralin at theéeraf 3.5 L/fad.

Chickpea characters:

The data presented in Table 2 show that all ofstiuglied characters were
significantly affected by intercropping patternsead control treatments and their
interaction, except number of branches/plant whvels insignificantly influenced by
intercropping.



In regard to plant height, intercropping of chicapeith canola in 3:1 and 1:1
systems gave taller chickpea plants than its mdtweu This result may be due to the
chickpea in the intercropping was suffered fromotancompetition on light and
consequently its plants were taller than those hatkpea in pure stand. Chemical
weed control by butralin at 1.5 and 2.5 L/fad tehtizincrease chickpea plant height
more than that of 3.5 L/fad and hoeing treatmenke tallest plant (83.97cm) was
produced from the interaction between intercropmh@:1 system with butralin at 1.5
L/fad.

The greatest number of branches /plant was obtdroedbutralin at 2.5 L/fad
which surpassed those of all other chemical andhargécal weeding control.
Whereas, the untreated treatment showed the lowestber of branches. The
effective interacting treatment gave the greatesinthes number (4.2) was
intercropping of 3: 1 system coupled with butrair?.5 L /fad.

Intercropping of3:1 system as well as chickpea grown in pure stand gave
similar number of pods/plant, whereas 1:1 interpnog produced the lowest pods
number. Weeding control with butralin at 2.5 L/f@s$ulted in higher number of pods
than both butralin at 3.5 L/fad and hoeing treatteand all surpassed that of
unweeded treatment. Dastghetbal., (1995) and Skrobakova (1998) supported this
result where they concluded that pre-emergenceacapipin of herbicides provided an
effective level of weed control and improved yielmmponents such as branches and
pods. The interaction of butralin at 2.5 L/fad withickpea monoculture gave the
greatest number (23.13) of pods/plant.

Chickpea in pure stand and when intercropped wéahola in 3:1 system
produced the highest seed weight/plant, whereasnieicropping pattern gave the
lowest value. Butralin at either 3.5 or 2.5 L/fadat gielded that of 1.5 L/fad, and all
were of higher seed weights /plant than that oirfigp&reatment, while the unweeded
one gave the lowest weight. Singh and Singh (198@dained highest seed
weight/plant from the high level of one (1.5 kg/R&ndimethalin) out of three
herbicides tested by them, while its low level (Bgbha) was of equal effect on weeds
as that of hoeing, and all treatments were morect{fe compared with unweeded
treatment. The interaction of butralin at 3.5 L/feith monoculture chickpea resulted
in the highest (4.52 g) seed weight/plant.

The heaviest 100-seed weight was produced by ch&lkgoown in pure stand
followed by intercropping of 1:1 and 3:1 systementolling weeds by butralin at 3.5
L/fad gave heavier weight of 100-seed than thosalladther control weed methods,
and all surpassed that of unweeded treatment. [Buttt 3.5 L/Fad x monoculture
chickpea interaction gave the heaviest (22.3 gptedf 100-seeds. These results are
in line with those previously reported by Singh &idgh (1997).

Chickpea grown in pure stand as well as intercragof chickpea and canola
in 3:1 system produced biological yield /fad highkan that of 1:1 system. This
character showed similar influence by weed corttedtment as mentioned above for
100-seed weight. The greatest biological yield/{835 t) was produced by the
interaction between butralin at 3.5 L/fad with moulbure chickpea. These results are
in harmony with those obtained by Hilli and Kalkafh988), Vermeet al. (1989) and
Singh and Singh (1997).

Monoculture chickpea and intercropping of 3:1 gystg@roduced seed
yield/fad surpassed that of 1:1 intercropping. Ti@sult was similar to the above



observed corresponding ones for branches and sesghtyplant and biological
yield/fad, indicating their dependence on each mthad also reflecting the weak
competition of chickpea relative to that of canofeed yield/fad resulted from
butralin at 2.5 L/fad (247.99 kg) and at 3.5 L/{242.38 kg) were higher than that of
1.5 L/fad (221.28 kg) and all surpassed that ofingpd169.04 kg), whereas the
unweeded treatment gave the lowest (144.17 kg) gieddifad. Interaction between
butralin at 2.5 L/fad and pure stand chickpea teduh the greatest (372.50 kg) seed
yield/fad.

Concerning seed protein percentage, the two imdppeng patterns (1:1 and
3:1) had higher percentages than that of pure stBuodralin at 3.5 L/fad was
significantly raised more than those of both 1.8 arb L/fad, and all showed higher
percentages than those of hoeing and unweededtett. It is worth to note that in
most of the aforementioned characters, the interadietween unweeded treatment
and intercropping of 1:1 system produced the lowakies.

Canolacharacters:

Significant differences due to intercropping patterweed control methods
and their interactions were detected for all stddoanola characters, except few
cases. Insignificant effects of intercropping omiver of branches/plant and 500-seed
weight as well as weed control treatment on nunolbdrranches were the exceptions
(Table 3).

Plant height of both 3:1 and 1:1 cropping systeras taller than that of canola
monoculture. This may be attributed to the presesfcereeds with higher level in
intercropping patterns than in pure stand (Tablarf consequently the intercropped
plants were under competition with weeds on lighd aesulted in taller plants than
those of monoculture. Butralin at 2.5 and 3.5 L/gale the tallest plants, but 3.5
L/Fad showed plant height similar to that of 1.fat/which had plant height equal to
that of unweeded (control) treatment. Whereas, ngpeaused shortening in plant
height. The interaction between 3:1 intercropping autralin at 1.5 L/fad gave the
tallest (158.75 cm) plant height. Branches/plans \a#fected only by weed control
treatments, where butralin at 3.5 and 2.5 L/faddpeed the highest number of
branches followed by that of 1.5 L/fad which hadarizches in similar number to that
of hoeing treatment, and the latter did not diffem that of unweeded treatment.

Number of pods/plant of 1:1 cropping system wasitgre(by 7.5%) than that
of 3:1 system one which had number higher (15.2%) that of canola monoculture.
It was observed that number of pods was graduatyehsed by decreasing butralin
quantity, where its number of 3.5 L/fad was higher(22.9%) than that of 2.5 L/fad
which had higher number (by 11.8%) than that ofl1/8ad. The latter surpassed (by
16.7%) hoeing treatment which had increased nunitperl4.5%) compared with
unweeded treatment. The interaction between 3&dffith 1:1 system intercropping
resulted in the greatest (313.90) pods number.

In regard to seed weight /plant, intercropping df 8ystem produced seed
weight/plant higher (by 7.9%) than that of 1:1 edmgtercropping which increased
that of canola monoculture by 21.2%. Similar reswere obtained by Meh# al.,
(1990) and Patedt al., (1991) who indicated that intercropping chickpeth mustard
in 3:1 and 4:1 improved seed yield /plant compavél other row ratio intercropping
or pure stand of mustard. Changing in the weedrabtreatments, from butralin at
3.5, 25 and 1.5 L/fad, hoeing to unweeded showetlupl decreases in seed



weight/plant by 25.4, 12.5, 28.2 and 12.9 %. Thesd was similar to that observed
for number of pods, indicating their equal respsngeherbicides and may be their
association. The interaction between butralin &t 13fad and 1:1 system gave the
heaviest (18.27 g) seed weight/plant.

Concerning the weight of 500-seeds, weed contedttnent showed trend
similar to that above observed for pods and seedhivéplant, indicating their
dependence, where butralin at 3.5 L/fad gave thkedst 500-seed weight followed by
2.5 and 1.5 L/fad, hoeing and unweeded with sigaifi differences between each
sequential pairs calculated as 6.8, 5.7, 13.3 an@%. The interaction between
butralin at 2.5 L/fad and 3:1 system intercroppprgduced the heaviest (2.06 Q)
weight of 500-seed.

Biological yield/fad produced by canola grown inr@wstand was greater (by
46.3%) than that of 1:1 intercropping which outgied that of 3:1 intercropping (by
65.7%). These results are in agreement with thmdrted by Patedt al., (1991) who
obtained the highest biological yield from purenstaButralin at 3.5 L/fad produced
higher (by 6.6%) than that of 2.5 L/fad which swged that of 1.5 L/fad (by 8.9%).
The latter showed biological yield similar to thaft hoeing treatment. The greatest
biological yield (8.37 t) was produced by interantibetween canola monoculture
with 3.5 L butralin/fad.

Also, seed yield /fad produced by canola grownurepstand was greater (by
87.0%) than that of 1:1 system which outyieldedt tha3:1 system (by 76.6%).
Intercropping chickpea with mustard in 3:1 or 4dwrratios were economically
higher than their pure stands (Kumar and Singh718&htaet al., 1990 and Autkar
et al.,, 1991). However, Patett al., (1991) obtained the highest yield from
monoculture of mustard. Weed control treatment stbWeed control treatment
showed trend similar to that above discussed fonber of pods, seed weight /plant
and 500-seed weight, indicating their positive nr@kationships. Interaction of
butralin at 3.5 L/fad with canola pure stand praztlithe heaviest (1106.5 kg) seed
yield/fad.

Intercropping of 3:1 system and pure stand of aassbbwed similar seed oil
percentages and both surpassed that of 1:1 syslemeeded treatment gave oil
percentage lower that those of all other weed obmtrethods. Interaction between
butralin at 3.5 L/fad and canola monoculture gabe thighest (46.13%) oil
percentage.

Competition relations:

Land equivalent ratio (LER) is the most frequenibed index of biological
advantage which place the component crops on &veeland directly comparable
basis. It is defined as the relative land area Wwild be required for sole crops to
produce the yields achieved in intercropping (Véeidl McFadden, 1991). The data in
Table 4 could be indicated that the LERn(k Lcg) most suitable intercropping pattern
was 3:1 system where it gave the highest values)1.Dhis shows that the actual
productivity was higher than the expected produtgtinwwvhen chickpea was
intercropped with canola. Also, the highest valdeLBR was obtained by hoeing
treatment under 3:1 intercropping system. In tliscern, Batnagaat al., (1991) and
Singh and Yadav (1992) obtained the highest LER1fiatercropping chickpea with
mustared in 2:1 and 4:1 row ratio, respectivelyn€awning aggressivity, the positive
(Acg values for canola vs. the negative ones for greekindicated that canola was



dominant and chickpea was dominated component,whs clearly in 1:1 vs. 3:1
systems. The higher value of aggresivity for chek@and canola were obtained under
3:1 system with butralin 3.5 L/fad. followed by 2.5ad.
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