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ABSTRACT

Two field experiments were conducted during 1999/2000 and
2000101 winter seasons in naturally Orobanche infested soilat Sids
Agricultural Research Station to study the effect of sowing dates ( 1 ",
15 'h and 30 " Nov.), faba bean varieties {Giza429 and Yousef Ei-
Sedeak) and different times ofRoundup applicationon thenumber
and dry rveight of bfoomrape; growth, seed yield of faba bean and its
components.

Sowing faba bean in 15'' anil 30'' November decreased
broomrape infestation by 31.3 and 88.0, and 58.3 and 96.0 percent as

compared rvith the l" cf November in both seasofis, correspondingto
increases in seed yield of faba bean of 8.0 and23.0, and 5.1 and 32.3
percenl, respectively.

Giza 479 variety was less infested than Yousef El-Sedeak with
by 47 and 70 percent (dry weightlm') of ra.ith increases in seed

yield/fed. by 23.1 and 28.6 Ya accompanied with improvement in
yield components.

Application of Roundup (glyphosate) at tlre rate of 75 cm3/fed.
at two or three sprays gave 98.3 and 96.4% and 99.8 and99.2Vo
reduction of broomrape and increased seed yield by 166 and L53 ah,
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and 133 and 130 0/o as compared rvitlr untreated check in two seasons.

respectively'.
The interaction e1I'ects between sorvins dates and yarieties

\,vere statisticalll, significant on the number and dry weight of
broomrape in the second season and seed yield in both seasons. The
highest seed lield r,vas obtained ironr solving at 30'' Nor," and Giza
429 variery in both seAsorls.

The interaction betrveen sorving dates and Roundup application
\4'as verJ effective on decreasing the number and dr1 rveight rtf
Lrroomrape and increased seed .,-ield in both seasons. The lowest
num'ber and dry, .+'erght ,,:1r hrcofill'aPe \\'erc 0triained irc.rn the first
sorving date (1" Nov.) and application of Roundup threc tintes, but
the higlrest seed rveighi lg,rplant) and seed ;',ielci resulted fr*rn the
:econd solring date ( 15 "' Nor.,.) and Rounciup application tirree iimes.

Giza 429 varietl and the application of Rountlup three times
se1,e tl-re lcll,est number and dr1 rierght- i:1-brcon;rape iri-shesi seed
ueigh#plant and seecl,vieidifcd. The lo*est uuurber arrcl iln r.,eight of
broilrnrape resultecl from the interactiotr bct*een sLr.,\ ins .Jats ( i5 ''

Nor'.). t-l-izall{} r':rr-ictl anri the applicaiion of Roundup ihree tirues.
The highesi. seed vveigirtiplant and seecl f ieldifed. Were obtained
ti,;m the interaction betw'een sou'ing datc 11-:'r'N1rr.). Giza 429

"'aritll'and 
tire application .ifl Rour:iiup iirree timcs in the flrst scasoit.

The iorvest secds rr'eightrplant and seed .v..ield rvas obtained fiorn the
interactior: Lretrveen tl"rc sorving of Yousef El-Sedeak varietl' on tiie
l" of No... n'ithout Roundup in both seasons.

Ke1* words: faba bean , so"tt'itg da!a,t, ',:urfuliu,y, yt,e atl {.:{,nr!r'c!-

i. {nTRODUCTl0lt'i

Broomrape (Orobanche cr(nata Forsk.) is one of tire niosi
irrpofiant biotic stresses facirrg {'aba bean productirtn in Egrpt. Ser,ere
vicld losses in faba bean duc to brocniralte parasitisrn had been
mentioncd bl, manv rrvestigalors iParker l99i). Sererai culturai
methods were sulagested for contro!ling this parasitic need. but everv
metlrod was not sufficient b1, itself Thcse meihods include the deia1,
,,4 .^,..:,"^ .l^r^ / l\r^-^ r'..-.:^ .... I . ^-.:^'l'----- lnu4 \'^.-\,r )urvl[E udts \ l]rE)d-\l.rril4 drru \i(-1:lld-lulllJ l7ou. vall
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Hezeu,iik et al.. 1987: Garcia--forrcs anii Lopez-Cranados l99l) and
using resistant varieties (ltrrahirn et u! ,1997) . Saber et al..
( 1999).Chemical controi by glS,phosaie is another approach, (Zahran
er al.. l98l : Hassanein er a1..1990 arid 1998. llassanein ancr Saleni
i999). The stuei,v-' ol the integr;rtion behveen scw,ing dates, new
resistant ','arieties and giyphosate herbicide is needed. 'J-hus the
present studl aimcd to cstimate the role o1-sowing date, faba bean
varierties- the times of Roundup application and their intecration in
i;ontrcl ol orobunche crenutu Forsk. and faba bearr productivit)
urider lleni Suef fiirvernorate conditiou.

2. MATERTALS AND METHODS

Trvo field experirnents were conducted during i99912000 and
200010i winter seasons at sids Agricuitural Research station,
Ministry of Agriculture in soil naturaily infested with broomrape.
The treatments were arranged in a splii-split plot design in four
replications as follows:-

2.1. Main plots (Sowing dates)
2.1.1. ] ''Novcmber.

2.1.2" 15'h November.
2.13. 3A'h November.

2.2. Sub plots (Faba bean varieties)
2.2.1, Giza 429. as Orobanche resistant variety.
2.2.2. Yousef El-sedeak as Orobanche susceptible veriety.

2.3. Sub- suh plots (Times of Roundup application)
2.3.1. Spraying Roundup ( glyphosate 48 % WSC ) 3 times at 3 weeks

intervais, starting at the beginning of flowering at the rate of
? ,.. . ^

75 cm /fbd. fbr each spray .

2.3.2. Spraying Raundup twice at 3 weeks intervals, starting at the
beginning of fowering at the rate af 75 cm3lfed. for each
spray.

2.3.3. Untreated (check plots).
The soil texture of the experimental plots in both seasons was

clay. Phosphorus fertilizer.was applied pre- planting at the rate of
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150 kflfed. as calcium superphosphate (15.5% P2O,i). Tlie sub- sub

plot area of 10.5 rnr consisted of five riclges 3.5 rn long and 6tl crr
apar1. Iraba bean seeds were lrand planted on both sides of the ridge in
double- seed hills spaced 20c.m.apart.

Harvest was carried out after 165 day-r from sou'ing. ,\ll
cultural practices o1'growing faba bean lvere conducted accordins. to

rccrlnmendations. l-he temperature of the soil and air cluring grou itte
seasons. l9q9/2000 and 2000/0i under Beni Soulcorrditions are as

shorvn in 'I abie 1 .

2.4.Data recorded
2.4.1,. On broomrape.
2"1.1.1. Number ol brocmrapelmr.
2.1. 1.2" Dry n'eight of brooinrapernt:.

2.4.2. Growth characters. vield and some 3ield components of
faba bean.

2.4.2.1. Pigment content determination in lear-es.

Chioroph;vils and caroteniode,c *ere determinerl in leares at

100 da1's oi' agc. 0.2 g o1'lear,er u'as ntixed uith l0 ml. acetone 85 9.0

and gror-rnd in rnoftar in the presence of pLrrc sand and caiciunr
carbonate tiil the exhaust of tlie greeir cclour b,v uashir^,g se',era1

tiines and repeatirrg the extraction if requrred. The total extrae tion
,,las r:tade up. tc 100 riii. in r v'oiunretr"ic t'lask. Tirc absorbance olthe
sreliousl) obtained r:xiraclion was read in Shiurariza
specirol.rhotorneter UV i2fl -- i1.02 at 6ii nrn.. 6"1:i nnr. and 452 nn.fi-,r
tire esrirlation of chlcloi:h-rii a. b and carrlenoicis. respectir.tir. Tiie
pigmeni cr-rncentratir)n rras calciiiated il'onr tire folior-''ing torrlula.-
Chloropirf il(a) rng., i. : 10.1 (O. D.) 6ii 0.918 iO. Lr.) tr4i
Lhicrophl,li{bi mg.rl.: 19.71{-:. D.)6r-+ - -1.8r tCJ. D.r6tr-l
Carotenoids rng./i. =-1.':n (O. IJ ) +51 ,oru1 qlrlorophr lt r C.216

Thc calculaigd ;r,rrrJCntlJli\)n as lrtg l. r. t: udii\ cfied rtr Itr, ,
fresh weigirt of leaves according to \\'enstein 11951) as tbllcus:
Concentration o1'any piginent content as nrglpg, : c. \, ," rv. 1 000 rvhere

C : Cloncentration of anr pignreut colrterlt as rng./I.

V = Thc volume of erlraction.
W = f'he fresh rveight ot'used ieaf saniple.



l\:l onths

De..%

1999i2t|00 season

gret ol tefipcratu.e o(.

Soil rt 20cnt Air
scason

Soil at 28cm Air
llarimunt \Iinimum llean !Iean Minimum71 t ?5.8 4{ 19_2

Mean Mean
December

2A_1
21.6 !19

16.9Januan. Lq.5
16.9 20.6 19.0 l').8i 8.2 18.9 l s.0J.ebruary

8.6 l9_4 t:. / :u.l
,7.8 I 8.6 15.9

&Iarch
21"8 21.9 J0.9

I8.7 19.6 r5.5
;\pril 28.2 ,q , 1A1 2-{.3 28.r

Data of Meteoro
,t5 26.6 l1 < ,1 0

Table (l): The temperature of the soil and air durirg gror.ving seasons,l99912000 and, 2000/01 under Beni Souflondirions.

iuuicrristalro;,ffi

At harvest, samples 
.of ten plants were collected at randomfrom the central rows oieach plot t";J; the following arairs:_2.4.2.2. plant height (crn).

1o..? 3.plant weight (g/ plant).
2.4.2,4. Number of brancles /'plar.fi.

?"4.2.5. Number of podsl piani.

1"1.?.!.u{"isht of pods I plant(g / ptant}.
2.4.2.7. Seed r.veight I plant (g I itant).

seed yierd (ardabrfed.jwas caicurated from trie weight of seedsobtained from each plot.

2.5. Statistical analysis
Ail data were statisticaiiy analyzed according to theprocedures outrined by Steel and iorrie. Igg0 and the treatmentmeans were compared by least significanr differenc". ii.s.nl. rn_fresh weight of broomrape was transformed to rogarithmic varues toobtain their normal distribution (Erwin 

"t 
at., 1Vrc1.

3.RESULTS AN'D DISCUSSION

3.1. Effect of main factsrs
3.1.1. Effect of sowing date
3.1.1.1.0n broomr*pe

Results in Table (2) indicate tl.rat the number and dry weight ofbroomrape spikes were affected significanti.v by owing dates. The
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late sowing clate in the i0'r' of No\,errber recluced bcth thc nunrber
and dr-v w'eight of broomrape as compared u ith the ilrst and sccond

dates (1" and 15'r' oi Novernber). The decrcasin-9 pcrcentage in dn
rveight of broomrape b3..' sorving clates (15'' and 30 'r'Nov.1 *ere i 1.i
and 88 9i,) and 58.i and 96 on as oompared with earh' son,ir.rs date ( i''
November in 1999i2000 and 20{-}0i0i scasons. respectir.cll,. These

results nright Lre due tc the increase in ternperature. which encourages
earlier broomrape gcrminatiou at the beginning of florvering at earll
sou,ing datc- than late scu'ing date (Table 1). The obtained data are in
agreelirent *-ith the resulls obtained previousl_v b1' Mesa-Carcia and
Carcia--I'orres ( i 986 i. \.,'an-l lcz::u,i.ik rl ir1., ( I 937) and ilarcia-Torres
and Lopez-(irauaiios ( ilr'9 l).

Tablc (2): Effect of sowing dates t-rn the number and dry *'eight of

O. Originaldata. T. Tr;rnsi,rrmed data

3.1"1.2. On faha bean growth, yield and yield components
Data in Table (3) indicate that sowing dates had highly

significant effeci on pigment contents in faba bean leaves i.e.
(chlorcphyll a, b and caroteniodes) at 100 days age in both seasons:

except carotenoid content in the second seasofl which did not reach
the level of significantce. The highest value of pigment eontents in
faba bean leaves was obtained at sowing in i"Novemberinboth
seasons. These results might be due to suitable environmental
condition to germination of faba bean seeds and-long growing season

at the sowing of 1" November.
Data in Table {3) show that the sowing dates gave significant

effect on plant height in both seasons, plant rveight in the first
season and number of branches in the second season. The sowing
date of 1"'November gave the highest plant height. but the highest

in 1999/ 2000 and 200012001 seasons.

Sowing dates
Number of ipikeslm/ $'eight of spikes glm2

199S/2i](J{_l 2000/0 I 1999t2000 2r{}0i01
o T CI T o T o t

l't November 7.5 0.515 5.3 0.348 38.8 0.92i t 6.{ 0.s l6

15" Novemher 4.9 fi.423 t"5 0.?.{s 24.4 0,786 1.6 0.410
Jt):" N*vemL;er u.: 0.t61 0.05r 4,2 0.483 0.4 0.12,1

l,SD at 5 7o level 3.2 0" l4 0.6 0.03 1s.4 4.21 6.7 0.054
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plant rveiglrt rvas obtained frorr the sowing date in j0'r'November.
The lowest value rt{-plant height resulted f,rom the sou,.ing on the 30,r,
of No'ember in hoth seasons. These re-sults rnight bc due to suitable
enr"ironmental conditions to germinaLiorr of fhba bean seeds and long
erowing season at the sorving date jn 1'" November. but sowinq, on
30'' November increased plani r,veiglrt that rnight bc due to increased
nurnber and rveight of pods and rveight of seedslplant.

Also, faba heans in i0'/'Noveml:er were pla*ted signiiicatrth
superior in number, iveiglrt of pods..+eight r,tr"*6siplarri and seetl
,l.ield/f'ed. as compared rvith so,.vir;g in l" rr-olember and the sou irr{
in 15'' November in tr,:th seascrlis. The l,-rrrest nunrber. rr,eighl cf
pods. seed weigirt and seed ,vieldifed. resulted from sr-,r.r,ing in the i"
cl Noveruber, The increasing percentages u{-seed yield /fbd. rvere (g
and )3o,o and :-1 and 32 %i in 1999i2000 a,d 2000i0r s..asons.
respuetirei-r br -orring dates { I j' arrd j0'''N,,r.} as cot:}Itircd rr,illr
those oi earl-r sori ing ilates. sirch increase-c ai-e attribr_rted to ihr:
redrrction iu broonrrape nunrber jn tire thii.cl sor,i,ing oate u hicil
increascd as.<iir;llate :.:cciir:.iiiialitrn ;i.r iaba bearr rc,,is nn,-i
eorrsequentlr in-rL-.r.ore.i llha bs.ilr', ielJ Sirliiir| r'csuLts rierc rrL.,taiireii
irj, \4esa-(-rar.ia il1d (iar;ia-ki-re: l9Sri. \'ait-l iezeu itk cr.tl ( i 9E7)
and Garcia-Torres ard l_grpez-Uranaiios t i99I t.

3.1.2. Efl'ect of laba bean varieties
3.1.2.1. On broomrape

Table i4) shovis that the number and dry rveiglrt o1- broomrape
rvere significantil, lorver in ciza 429 r'arietv than yr;usef El- scdeak
in both sees{)ns. Th'i recJuctioil percentage in clry ueitl:i of brcr-rrrrr-ap.e
in Giz-a 'i29 rvas 47.0 and bii,6o/b corilparrrd *itii -r'cusc-f Fl-sedeak
varictf in 1999,/:000 and 2000101 seilsol'ls. respectir,ell,. sirnilar
perfbrmance q,as oLrtaineil bv Saber ti uj.. (1999) 11,5s, eraluatine
thc resistant varietr, Ciza 843.

3,1.2.2. On fatra bean grorvth, yield antl y-ield components.
ftesults in 'fable (5) indicare ihat (iiza,l29 v,as significanth,

superior in carr-rtenioeds in both seasons ancl chlorophyll b in the
second seasilrl. These results are attribuled to the reductior in the
number and dry, *,eight of broomrape spikes.



room tn a s€asons.

Varieties
Numher of snikes/m2 Weight of spike slm2

1999t2A00 2000/01 1999/2000 2000/01
U T o T o I o r

Giza 129 2.8 0.285 0.? 0.145 14"8 0.586 2.5 0.274
Youse El - Sedeak 5.8 0.447 3.9 0.284 30.1 0.817 r 1.8 t.426
LSD at 5 o/o level 2.r 0.10 0.5 0.04 11.5 8.2? 4.8 0.04
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Table (4) : Effect of faba bean varieties on the number and dry weight rf
broonrrape in \99912A00 and 2000/$i

L). Original data 'L -fransfornted 
data

Rcsults in Table (i ) shtirv that Giza 429 was significantly
superiur in the nLrrrber of branches in the first season, cirlorcrphyil b
in the sec,lnd season- plant i'reight and plant rverght in both seasons.

Tabie (r{) shorvs that Giza ,tr29 was superior significantly
sLrperior in thc numlrer, weight oipods. seeds I'ielri / plant and sec.d

l icld,I i'ed. than Yousei' El-Sedeak in both seasons . Giza 429 had
implessir,'e .,,ieid pcrlbnnarrcc r.iith an average seed y,ield increase oi
1;1.3 and 9.6 (% orer Yousef El-sedeak in 1999i2000 and 2000i0i
seasons, rcspectiveil'. These results are due to tlre decreascd number
and dr-r.'rveight oibroomratr.ie. l'hese results agree r.vith these obtaiue,l
b-v Saber et al.. { I q99).

3.1.1. Effect of Roundup application times
J.1.3.1. 0n broomrape

Tabie (6) indicates thaL RoundLip spra\ at 75 cr-nr/l-eci. trvo til-
three times \\as vcr.Y eflectir,e in controlling brorrmrape spikes.'t-he
decreases in thc number and dry *eight olbroomrape spikes *.erc
higirll' significant. The d!tlerences betu,een R.oundup appiicatio* ot-
{rvo orthree tiirres in the nurrber and crv rreight of broomrape spiiics
\vere r.iot statisticallY significarrt in both ssasol.rs. The reductiofl
percentage of broomrape dry n.eight b1. Roundup application at 75
cm' ifled. (three and tu'o times) u,ere 98.3 and g6.4 oA and 99.8 antl
99.2% in 1999,12000 and 2000101 seasons, respeclivel),.

These findings are in agreement rvith those obtained bv several
researclrers. i.e, Zahran et al.,(1981). El-Shandidl et ul., (i981).
Hassanein e t cl..(1990)^ ( I 99s) and llassarrein and Saiem 1999) anil
Ibrahirr et ql., (1991').
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3.1.3.2. On faba bean grolvth, yield and rield components"
Table (7) sho."vs that the application of Roundup at the rate ol'/l um i ted. tr,r'o or three times significantly reduceri chloronh'll A

and caroteniodes. in hoth seasons. The ionest chlorophlIl'A a,,d
caroteniocies contents in faba bean lear,.es u,ere obtained fiom the
application of Roundup tirree timss. These results mcan that some
phytoxicify- .f taba bean pia,t had happened rl-orn Rouncllry
applications.

Table f7) shorvs that rrre apprication of Roundup atthe rate or-
75 cnr-'r'fleri. (nvo or trrree times) sigrificantrl, increased prant height.
plant rreieht and ilie number oi' brancheslplant.The hishestplant
ueight and nun:ber of bra,chesiprant lvere obtained from the
apolication of Rouudup three times. Tlrese results are due to the
redrrctitrn in tlrs nurnber and crry.'rveight e:f arabartcrte spikes.

rabie (7) shor.vs that RouncrrLp apprication hal asignilicant
efrect on thc nunrber- weight c-r- pcds- seeds rverght ind seecr
yieldr'fed. in both seaso*s. The greatest flLrnrber, *eight if pods. seed
rveight, plant and seed y'ierdrr-ec. res,rred l'rom trie application at.
Roundr:p three tinre's but. rhe lorvest,irmber, u,eight ofpoc!siplant-
seed rveightiplant arrd secrrS,ieidifed. rvere c,btaiil;d fror,, untreari:c
control. lncreasing rrcrc€nta-ges of seed 3'ietiifed b3,R.ounelup
applicati.n et 75 eni'/feil. (tl:rce and tlvrr times) ri,cre (166 a,d
i5l.504) ard { l3.] anri l3,J 9,;,; in 1999i'2000 and 2il(r0/01 scasr.}ns,
respcciir.-h'. These resuits are cue to a ilecrease in the nurnber anddn usit:[rt of brorrmrape. J'he obtaine,l ca1a in riris stud\ are in
asrcement u ith resulis ,lbtaireil prer i.Lrsir br Zarrrarr t,t rrl.. i 1 gg i ,}and llassanein er ai..(i990. lgg8).

-3. 2. Effect of the interactions
3"2.1.Efl'ect of intenaction between sowing date and faba bean

yarieties
3"2.1.1.on bro,mrape controtr, yiekr and its components of faba bean

Data p.esented in Table (g) shorv that the irteraction betr.een
sowing dale and faba trean varietic's r,,.as statistically signitic.ant onthe nunrber and c1ry weight of broomrapc spikei in 2u00/0r
seas(.)t1.
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The highest rcductions of dry weight of broomrape spikes (96

and 98 gzir),were obtained at the sowing in i0''Novemlrer b;- Ciza
,n9 varietv in 199912000 and 2000i01 seasons, respectivcl-v.

rvhereas. the lo*est reductions in the lumber and dn' rveight of
broonirape spikes rvere okrtained frorn solving in i " Noveniber b1'

Yousef El- Sedeak varietf in both scasons.

T'he ellect ol interactioli betweetr sorving dates and faba bean
.rarieties was statisticaily significant on yield and sorne l icid
compr-)rents (Tabie 8). Sowing on 30'r' November by Giza 429 gave

the highest value of seed rvcight/plant and seed -u-ieldifed, In botlr

seasons. The lor.vest values of pod rleight/plant, se-ed f ield/piant and

sced lieldifl.d. i,vere obtarried frcm so*'ing Yousel'El-Sedeak variei-r

in I " Nc'rerll-rer.

4.2.2. Eifect of interaction betn.een sor'ving date and Roundup
applications

4. 2.2.1. On broomrape control. .r'ield and its cornponents
Data in I'able (9) shorv that tlic interactirx between sou'ing

riates an,J dii'[r.rent rate:i Gf Roundup-r application \4'as statisticall\
significant thc on nunrl-rcr and dry *'eight ol broomrape spikes. 1'lrc

highest i'eductions in dry u'eight of broomrape spikes t99.i and

10tl%) *ere cbtailreil by' solring faba bc,an in i0 "'November and

spraying Roundup three tin.:es in l99q/2000 and 2000/t)1 seasl)ns.

Ic)ptrcii\ el\.
Table (9) "hoios thai tlie interaction belu'een souing date and

ilitt'erent times of Rorrndup appiication \1as signil'rcant on the

itutrber. v.e i,,ht of pc,d-r,'plant. seeil rieiuhl/piant and seed l ieldifed. in
bctir seasr')ns. The highest raiues of rreight of podsiplaut, seccis
.weigirtiplant and secri f ield'led. resulted h'orl soll'ing iaba bean in i0
'i' November and ihe application of Roundup three tinres in the filst
season and tlie souing faha bean iir lf " Novernbcr and Round up

applied three time. \.Ieannhile. the loivest values of number. weight
of pcr.is;'piant, seed rveightiplant and seed f ietdifed. rvere obtained
lrorn sowing on 1-i'i Norember aud untreated plants in 1999i2000
season. but was obtained ti'onr the srr\\ inq in 1" i'i-or cntlrer and

untreateri check.
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3.2.3. Effect of the interaction betrveen faba bean varieties and

times of RounduP aPPlication'

3.2.3.1. On n.oonr*p* ('()rohanclie) control' f ield and its

conrp0[enls. , ,....
T'he interaction bctween taba beafi varieties and different tln-les

tif Roundup applications r"'as siqnificallt on the number anci dn

,uuigfrt ,f i''r,ri)rdie spikes. Iable (10.) The highest reductiott' in'

J11:-*.igirt of gr<thanclzc spikes *'ere obiained b1' sort'ing Git'a 429

ar.r.i appll'ing Roundup three titnes in both seasoils'
" tT1," inf"r"ctio* L.etu'cen taba 'bean varielies and diii-erent titne:

ofilounilr-rpapplicalion*.assigrriiteantirtl-<eed1'ield/plantatrdceeli
yieidiled. in t,rtir seasor.rs. Data in Table ( 1 0) indicate that the greatest

n,ul*.u of seed ,vieldipiant and seell1ieid,'feri. resulted i}om soi" ing

Giza 129 and appiiecl R(lundup ti:ree times. btrt. ttre lorvest valties iit-

these traits u,ere olrtained from ti-re interactiotl beirveetr 1-11115s1'Ei-

Si:deak attd r-tntreateil 'o.l Roundup in btltl'r seasons'

3.2.4. Effeet af intcraction tretrleen sorring dates' faba hean

varieties *nd times of Rounilup application"

DatainTab[e{liisht,.ti.tlrai-theitrteractionbetl,.cen.s.trrir]Q
dates, l-aha bean laricties alrl Roundut-. applicatitrn \\ias stiltisticalh'

sigtrificant on'tlie nutnber and dr1 rlergli" ofbroomrap.reasu'el1 as

,id 1,;"ta ardab/fed. iri borh 1g9si:000 arrd 2000i0i seasons. excepl

.a ith tire ltumber of hroonrrapei'n= iu the first season'

Sciving cin a2') it: Ni-.r,ember rhe 10 "'tlitlr tire tliree spfa]'s

rrl'Roundupdccreasedthenulxi]eraniilieiglrtcIirrocinrrape
,i,1..,*t U. 99.5 arid 11iJ')..,n 1999i1i,r00 anr.120ii0/{-}l seasorts and

inurea::eri secci lleli b'r l5 j 9 and 86.0 0,,.6 aS Ccml.'srcil .-lirh .r,irrlrig

Yoltsef ti-Sedeak rvitir ear ii sLx\ins in the ]'r gf \t-rreniirer itr

untreatedcirecii.ihise:plain'"htintegratedit'leoltrothdeiared
s<rrvittg of faba beatl al.1 tile usc o1- scmi toieriitlt lari;ties t,..,

b.oo,-,iape and Roundup sprai ir, br-tror.n|ape controi. Tl ,us. the

perr,ious integrations .o'] 6s-rggontrntded for faba bea'tl grorleis itl

inl'estcil areas. T'he iniegiatecl apprtlatrh for t-]rot-mrape contrcl of taba

bean u,as mentioned by*many ,"i"urch*ru as Zahran et ul ..11981,) and

ifassanein et al., i1990)-
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