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IntroductIOn 

3 

Study on host (Brasslca campestns var ton) 

parasite (Orobanche aegyptIaca) phenology 

The study IS a repetition of the prevlOUS year experunent 

Materials and Method 

The expenment was conducted In the same area In Chltawan but In a dIfferent field 

DesIgn of the field was randomIze complete block wIth five rephcatlOns and ten 

treatments Area of a plot was 4 m2 There were three rows of plants In a plot and each 

row contaIned about 7 plants at a spaCIng of 30 cm Locally collected ton seeds were 

planted on October 25, 1990 Samphng was started when ton plants were one month old 

and 10 ton plants were sampled from each plot In a samphng date Whtle samphng, 

plants were carefully dug up so as to take out much of the root system Growth 

parameters of host and parasIte used were as In the preVIOUS year (see FIfth Progress 

report) 
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Results and DIscussIOn 

Table 1 TIme course of appearance of growth stages of Orobanche plants In an 

expenmental ton field 

Data of the study IS presented In the Table 1 

Date of Host GROWTHSTAGEOFOROBANCHE 
observatlOn growth a-stage b-stage c-stage d-stage 

stage {0-5 mm2 (5-20 mm2 {21-emerged2 {flowenng2 
Oct 25, 90 Plantmg 

Nov 24,90 eft 20c lOb 00 00 

Dec 01,90 mfl 36b 12b 04d 00 

Dec 08,90 lfl 64a 40 ab 38 bc 00 

Dec 15,90 efr 44ab 58a 70 abc 04d 

Dec 23,90 fr 26c 52 ab 16 cd 26 cd 

Dec 31,90 1ft 16c 40 ab 54 bc 50bc 

Jan 07,91 fin 08c 28 ab 120 a 90ab 

Jan 15,91 sm 00 24 ab 96 ab 114 a 

Growth stages of host plant 

efl = early flowenng, mfl - mtd flowenng, lfl = late flOWIng 

efr = early frUItIng, fr = frUItIng, 1ft = late frUItIng, fin = frUIt maturatlOn 

sm = seed maturatlOn Values followed by common letters are not dIfferent 

at 5% level ofsIgmficance accordIng to DMRT 

Total 

30 

52 

142 

176 

220 

260 

246 

234 

Progress of phenologIcal development of Orobanehe In respect to that of ton has 

followed almost the same pattern as was found In the expenment conducted In 1989 

(fifth Progress Report) Important phenologIcal phenomena common In the expenments 

of both the years (1989-1990 and 1990-1991) are 

a Attachment of Orobanehe to a four weeks old ton plant (early flowenng) 

b Highest percentage of the growth stage 'a' of Oro bane he In the third observatlOn 

when ton was about 6-7 week old (late flowenng) 
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c Emergence of Oro bane he (d-stage) when ton was about eIght weeks old (fruItIng 

stage) 

d EXIstence of all the stages of Orobanehe up to fruIt maturatlOn stage of ton 

e AssocIatIon of hIghest percentage of'c' and 'd' growth stages of Oro bane he WIth 

frUItIng stage of ton 

The above observatlOn has supported our earlIer assumptlOn that germInatIon of 

Orobanche IS not lImIted to a specIfic growth stage of ton, of course, It favours the ton 

In flowenng stage, and cOIncIdence of active penod of Orobanche growth wIth the 

fruItIng and seed maturation penod largely affects the frUIt development and, 

consequently, the seed production 

The observatlOns are also supportIng our earher SUpposltlOn that apphcatlOn of herbIcIde 

would be effectIve when ton plants are about five weeks old (early flowenng stage) 

proVided ton plants are sown In a usual planting date 
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Effect of planting date of tori (Brasslca campestrls var tOri a) 

on the parasitIZatIOn of Orobanche aegyptlaca 

IntroductIOn 

Tins IS a repetitIOn of the expenment conducted In the 1989 (see Fifth Progress Report) 

Materials and Method 

The expenmental field was located In the same area as was In the preVIous year but In a 

different field The expenmental design was randomtze complete blocks with five 

rephcatlons The field was naturally mfested wIth Orobanche seeds Area of a plot was 5 

m2 and It contamed three rows of plants at a spacmg of30 cm 

Distance between plants In a row was 20 cm Host seeds were locally aqurred 

PlantIng dates are gIven In Table 2 

Results and DISCUSSion 

Results are presented m Table 2 and 3 

Ongmally, dates offirst and second plantmgs were set on 3rd and 13th October Due to 

the constant rammg, first plantmg was slnfted to 9th October and the second to 22nd 

October So, first and second plantmg dates were comparable to the second and trurd 

plantmg dates of the preVIous year expenment 

Emergence of Orobanche plants m first plantmg date was first recorded on Nov 24 

wruch was about two weeks earher to the plantmg date sown m about the same date In 

the prevIous year expenment Orobanche plants stayed with ton plants for about 4 

weeks Ton plants of the same plantIng dates In both the years were In late flowenng 

stage Trus IndIcated that m ton plants, sown In second week of October, temperature 

started to favour Orobanche seed germInatIOn when ton plant was In an advanced 

growth penod 

In ton plants, sown In 4th week of October, Orobanche started emergIng from the first 

week of December when the host plants were m mtd-flowenng stage The parasite stayed 

Wlth ton plants for about 7-8 weeks 

7 

In subsequent plantIng dates, ton plants took a very slow growth, may be because of 

lowenng temperature Late emergence of Orobanche plants (4th week of December) m 

those plantIng dates mtght be due to the poor growth of host plant Moreover, the host 
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In subsequent plantmg dates, ton plants took a very slow growth, may be because of 

lowenng temperature Late emergence of Orobanche plants (4th week of December) m 

those plantmg dates nught be due to the poor growth of host plant Moreover, the host 

plants dned before attalmng full matunty 

Orobanche count was htgher m the first two plantmg dates and It was neghgible m the 

later plantmg dates Compared to the fit st, the second plantmg date has a htgher number 

of Orobanche plants 

On contrary to our assumptIon, the second plantmg date has about same seed Yield wIth 

htgher number of Orobanche compared to the second plantmg date With lesser num~er of 

Orobanche plants 

Fmally, It can be concluded that Ideal plantmg date of ton comcides wIth the favourable 

growth penod of Orobanche m agrononuc condItIon of Nepal 

2 Progress of Orobanche emergence m ton crop planted m dIfferent plantmg 

dates 

PLANTING DATE 
Oct 09 Oct 22 Nov 01 Nov 11 Nov 21 

Date 
of observatIon OaN HGS OaN HGS OaN HGS OaN HGS OaN HGS 
Nov 24,1990 12 mf1 

Dec 01, 1990 32 fr 

Dec 08, 1990 92 fun 08 mfl 

Dec 15, 1990 114 sdm 54 fr 

Dec 23, 1990 138 hv 164 fun 02 mfl 

Dec 31, 1990 278 sdm 16 fr 

Jan 07, 1990 312 hv 30 fun mfl fl 

Short notatIOns OaN = number of Orobanche plants per plot, HGS = growth stages of 

host plants efl = early flowenng, mfl = nud flowenng, fr = frUltmg, fun = frUlt 

maturatIon, sdm = seed maturatIon, hv = harvest 

Dec 01 

OaN HGS 

efl 
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Table 3 Effect ofplantmg date of ton plant on the emergence ofOrobanche plant and 

seed YIeld of the host 

Plantmg date Orobanche plants/plot Seed YIeld 

gr/m2 

Oct 09, 1990 138 207 

Oct 22,1990 312 21 8 

Nov 01, 1990 030 000 

Nov 11, 1990 000 000 

Nov 21, 1990 000 000 

Dec 01,1990 000 000 

Dec 11, 1990 000 000 
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Control of Oro bane he aegyptlaca ID tori (Brasslca campestns var torm) 

by fohariy applied glyphosate 

IntroductIOn 

Thts IS a repetition of the expenment conducted III the prevlOus year 

Materials and Method 

The expenment was conducted III Chttwan at the same 10catlOn as III the preVIous year 

but III a dIfferent field The field was naturally Illfested by Orobanche seeds The 

expenmental deSIgn was latm sqUire With SIX replIcations Area of a plot was 8 m2 and It 

contamed three rows of host plants at dIstance of30 cm, and spacmg between plants III a 

row was 20 cm Locally obtamed seeds were sown on October 25, 1990 The spray 

volume was 250 l/ha and 0 1% of the surfactant Tnton x-lOO, was added to all the 

treatments except the SIxth Regular ViSUal evaluatlOn and Orobanche was recorded 

Rates and dates of glyphosate applIcatlOns are presented m Table 4 

Table 4 Rates of Round-up 1) and number of It'S applIcatlOns on ton plants 

cc Round u12 / ha 

Treatment Spray-I Spray-IT 

number (Nov 29, 1990) (Dec 20, 1990) 

1 50 50 

2 50 100 

3 100 100 

4 100 150 

5 Surfactant Surfactant 

6 Control Control 

1 Round-up-commercial formulatlOn of glyphosate contammg 36% active Illgredient 
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Results and DIScussion 

Results are presented m Table 5 

PhytotoXlc effect of first and second appltcatlOns of glyphosate on ton was sundar as was 

m the expenment conducted m 1989 The most encouragmg aspect of the expenment 

was that there was an mcrease of seed yteld m first treatment compared to that of 

control The mcrease was about 10% although not statIstically sIgruficant 

There was, almost, a complete control of Orobanche m all the treatments Orobanche 

count m control plots was about four tImes more than m control plots of a sundar 

expenment conducted In 1989 

A hIgh level of Orobanche InfestatIon In the control plots must have mfhcted a 

substanttalloss In the crop, and the loss mtght be hIgher than the phytotoXlc effect of the 

herbIcIdes 

Table 5 Effect of foharly apphed Round up on ton plants In controlhng Orobanche 

plants 

Treatments Host Growth 
cc Round up/ha VISUal componene Seed 

evaIuatlOn yteld Orobanche 
Spray Spray PH NB NP g/m2 pl/m2 

I II 
50 50 46 667 94 104 32 11 ab 0 

50 100 46 565 83 83 3008 ab 0 

100 100 39 570 78 79 26 15 bc 0 

100 150 39 565 76 77 2581 c 0 

Control 50 564 83 87 2915 ab 2744 

a Values are an average of 90 plants, 

b values havmg common letter are not slgruficantly dIfferent at 5% level of slgruficance 

accordmg to DMRT 

Short NotatIons PH = Plant HeIght, NB = Number of branches, NP = Number pods 
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Evaluation of foharly applIed Imldazolmone and Sulphonyl urea herbicides m 

Orobanche mfected tOri (Brasslca campestrls var torla) fields 

IntroductIOn 

In recent years, there are reports of successes of some new Irmdazolmone and Sulphonyl 

urea herbICIdes in controllIng Orobanche In certaIn crop plants A prelImInary expenment 

was conducted to evaluate the effect of the herblcldes on Orobanche and ton plants 

Materials and method 

The expenment was conducted In 1990 - 1991 In a farmer's field located at Clutawan 

The field was naturally Infested WIth Orobanche seeds The expenmental deSIgn was 

randoffilze complete block WIth five replIcatIons Each plot had an area of 8 m2 and 

contaIned three rows of host plants The dIstances between the rows and plants In a row 

were 0 3 and 0 2 respectIvely 

Ton seeds, collected locally, were planted on October 26, 1990 

The spray volume was 250 l/ha and 0 1% of Tnton x-IOO was added to each of the 

treatments except the eIghth HerbICIdes were applted on five week old ton plants WIth 

an expenmental sprayer proVIded WIth four nuzzle boom VIsual evaluatIon was 

conducted two weeks after the herbICIde apphcatlon The crop was harvested on Jan 19, 

1991 

Results and DISCUSSion 

Results are presented In Table 6 

Although, there was a complete control of Orobanche In all the rates of herbICIdes tested, 

the herbICIdes caused almost a complete damage to the ton plants at the rates tested So, 

the herbiCIdes can not be used to control Orobanche In ton crop 
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Table 6 Control ofOrobanche m ton plants by foharly apphed Irmdazohnone herbIcides 

Treatments VISUal Seed YIeld Orobanche 

gral/h evaluatIon glm2 pl/m2 

Scepter, 20 231 b3 0466 bc 0000 

Scepter, 40 161 c 0246 bc 0000 

PersUlt,20 257 b 1061 b 0000 

PersUlt,40 162 c 0431 bc 0000 

Glean, 0 5 235 b 05 17bc 0000 

Glean, 10 126 c 0141 c 0000 

Surfactant 500 a 4779 a 1973 

Control 500 a 4242a 2000 

a 5 = normal growth, 1 = no YIeld 

b values havmg common letters are not slgruficantly drfferent at 5% level of slgmficance 

accordmg to DMRT 
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A prehmmary study on host range of Orobanche aegyptlaca 

IntroductIon 

Second progress Report contams a report on the host range of Orobanche spp found m 

Nepal The report was based on field observatIOns dunng the survey tnp The report 

mdlcated Orobanche aegyptlaca to be most trouble some Orobanche speCIes m Nepal 

parasItIzmg a WIde vanety of crop plants specIally the BraSSlca crops Havmg reahzed 

thIs, a prelmllnary field expenment was conducted to determIned relatIve susceptibilIty 

of some BraSSlca crops to Orobanche aegyptIaca 

MaterIals and Method 

The expenmental field was located m chItawan m 1990 The field had natural mfestatIon 

of the Orobanche seeds The field desIgn was randomIze complete block with four 

rephcatlons Area of a plot was 4 x 2m and It contamed three rows of plants at a dIstance 

of30 cm, and spacmg between plants m a row was 20 cm BraSSlca plants tested for the 

study are gIVen m Table 1 Fmal count of Orobanche plants was done a week before 

harvest 

Table 7 LISt of host plants to be tested 

Treatments 
Treatment number Host plants 
1 Brasslca campestns var sarson 

2 B Juncea, an oIl yteldmg vanety 

3 B campestns, a CanadIan vanety 

4 B rapa 

5 B napus 

6 B campestns var tona (CHLS) 

7 B Juncea (folIage vanety) 

8 B oleracea var botntIs 

9 B campestns var tona (Vlkasa) 

10 B oleracea var capltata 



Results and DIscussIOn 

Results are presented m Table 8 
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Table 8 Degree of susceptIbIlIty of host plants to 0 aegyptiaca 

Treatments Number of Orobanche 

Host specIes plants/plot 

BraSSIca campestns var sarson 3625 ab 

B Juncea, an 011 yteldmg vanety 025 e 

B campestns, a CanadIan vanety 625 de 

B rapa 11 50 de 

B napus 3025 abc 

B campestns var tona (CHLS) 21 50 bcd 

B Juncea (fohage vanety) 1725 cd 

B oleracea var botntis 025 e 

B campestns var tona (vtkasa) 4500 a 

B oleracea var capitata 050 e 

Host plants showed a varymg degree of susceptlbIhty to the Orobanche specIes Of the 

host plants tested, B campestrls var tona (Vlkasa) appeared to be the most susceptIble 

host to the Orobanche speCIes Other specIes of Brasslca whIch were equally favoured 

by the paraSIte are B campestrls var sarson, B napus and B campestrls var tona 

B juncea (a very common vegetable m Nepal), reported as a higly favoured host of the 

Orobanche speCIes m the Second Progress Report, responded rather dIfferently m the 

field expenment The possIble reason of the dispanty mIght be that the growmg 

condItlOn set for the tona dId not SUlt the Brassica host and, as a consequence, the host 

plants faded to take a normal growth to have more Orobanche plants May be, so was 

the case WIth cabbage and cauhlflower also 

Reason for why B rapa (turrup) and a CanadIan varIety of B campestrls got low 

mfectlOn appeared to be dIfferent Turrup plants got so early Orobanche mfectlOn that 
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the plants could not attam theIr full matunty, consequently, faded to bear more parasIte 

plants The CanadIan vanety of BraSSlca had poor growth and It was due to the severe 

fungal mfectIOn ImpaIred growth of the host plants mtght be the reason for poor 

mfectIOn of the parasIte 

Of the host spp tested, od YIeldmg B Juncea proved to be the only host that showed 

resIstance agamst the parasIte mIt's normal growmg condItIon 

Based on our earher report of host range study and the present expenment, It seems 

pertment that before any field expenment IS conducted, normal growmg condItIOn to all 

the host spp should be secured 
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Broomrape test plots - summer 1990 

Matenals and Methods 

All plots were cleared from the preVIOUS season on early May 1990 ImgatlOn of about 

50 nun, deep cultivatIOn and bed preparatIOn usmg a rotottller with a bedshaper was 

conducted from early May untd the 10th Each plot conSisted of 4 m long bed sectIOn of 

whIch 35m were planted or seeded The followmg crops were tested 

Solanaceae 

1 Tomato (Lycoperslcon esculentum Mill) cv M82 

2 Bell pepper (Capsicum fiutescents L ) cv Ohad 

3 Eggplant (Solanum melongena L ) cv ClaSSIC 

Curcubltaceae 

4 Melon (CUCumlS melo L ) cv Galla 

5 Water melon (cltrullus vulgans Schrad) cv Tavor 

6 Cucumber (cucumts satlvus L ) cv 101 

Composltae 

7 Sunflower (Hehanthus annuus L ) cv DI-3 

Papilonaceae 

8 Peanuts (ArachIs hypogaea L) cv Shulamtt 

The first seven crops were planted or seeded on May 14-15, 1990 Peanuts were planted 

on May 28, 1990 

Method of plantmg was the same mcludmg, m and between row spacmg, as preVIously 

descnbed 

All seeded crops were Imtlal1y spnnkler rrngated untd emergence Fmally, the whole 

expenment was dnp Imgated Data was collected throughtout the season accordmg to 

the nature of each crop 
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Results and DISCUSSion 

The data are presented m Table 1 

As already mentIoned m one of the preVIOUS reports, the expenments m the test plots are 

a smgle repltcatlOn expenment Therefore, each crop IS tested at least two seasons and m 

the future, it will be repeated once more m commercial fields In other areas of the 

country We beheve that we have to take every possible precautlOn pnor to 

recommendmg to a farmer to grow a crop on an mfested field with one or another 

broomrape speCies 

Solanaceae crops 

In general, the three crops tested were decreasmgly sensItive to the parasItes m the 

followmg order Tomato, Eggplant and Bell pepper The first two were stmtlarly 

senSItive to 0 aegyptiaca ("summer" stram) and to 0 muteh Pepper "raIsed" a 

consIderable number of "summer" egyptIan broomrape plants, but they were poorly 

developed and caused no VISIble or measurable damage Tomato was conSiderably more 

senSItive to 0 cemua than Eggplant while pepper was resIstant One of the two tomato 

plots (m each broomrape Infested field) was planted on a plot which had been heavIly 

mected sunflowers With 0 cumana The other tomato plot was planted In a plot 

preVIously planted with melons A few 0 cumana spIkes appeared on the tomatoes 

planted on the sunflower plots and none on the tomatoes planted m the melon plots 

Simtlar observations were made In commercIal fields, sometimes, even to the extent of 

crop damage 

Cucurbltaceae crops 

Out of the three crops, melons, watermelons and cucumbers, the first was the most 

senSItIve 

Melons were parasItized by both Egyptian and Muteh broomrape Although mectlon 

With Egyptian broomrape was eventually heavy, It occured late and the broomrape plants 

were small and not well developed which remmds the sltuatlOn With Egyptian broomrape 

paraSItIsm m pepper 

YIeld dIfferences do not seem to be a result ofbroomrape paraSItism 
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Sunflowers 

The two most damagmg broomrape species to sunflowers are 0 aegyptiaca "summer" 

stram (first emergence after 38 days) and 0 cumana first emergence after 33 days Some 

mfectlOn was observed by 0 crenata and 0 muteh, and non by 0 cernua and 0 

aegyptlaca ''wmter stram" It IS extreemly difficult to obtam mformatlOn on Yield m small 

plots of sunflowers because of bIrd damage As an mdlcatlOn to broomrape affect on the 

sunflower plants we measured the heIght of the plants, the diameter of the heads and a 

VIsual evaluatIon of crop conditIon (on a 1-5 scale) 

Peanuts 

Peanuts were heaVIly parasitized by the "summer" stram of 0 aegyptIaca and less so by 

the other brunchmg broomrape - 0 muteh 

Mtrumal mfectlOn occurred by 0 aegyptIaca - "wmter" stram As last year, also m thIs 

expenment 0 crenata spikes were observed, whIch IS very unusual and generally 

unexpected We were unable to watt untIl the nperung of the peanuts as the field had to 

be prepared for the 1990-91 expenments Therefore, we expressed the effect of the 

broomrapes on the foliage weIght 
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Table 1 The extent and affect of several broomrape speCIes paraslbsm on dtfferent crops (Bet Dagan test plots - summer 1990) 

Plant/seed Observabon Wmter Summer 
date date o aegypt o aegypt o muteh o crenata o cernua o cumana 

Tomato 
Date first emergence 14590 1st emerg 10790 11690 17690 18690 16790 
Broomrape count 10790 1 many many 0 41 0 
per 1 m row 20790 4 many many 0 63 0 

30790 7 many many 0 69 02 
6890 6 many many 0 many 006 

Crop conrubon 6890 45 1 25 5 2 5 
YIeld kg/2plots 131 15 36 137 53 107 

Eggplant f-' 

Date first emergence 14590 1st emerg 29690 13690 17690 24694 1.0 

Broomrape count 10790 03 many many 0 16 0 
per 1 m row 20790 16 many many 0 27 0 

30790 26 many many 0 29 0 
10890 32 many many 0 4 0 

Crop condItIon 6890 5 1 3 5 5 5 
YIeld kg/2 plots 8 16 0 65 864 855 835 
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Table 1 (contmue) 

Plant/seed ObservatIOn Wmter Summer 
date date aegyptIaca aegyptlaca o muteh o crenata o cemua o cumana 

PeJ!)!g 

Date first emergence 14590 1st emerg 23690 27690 
Broomrape count 10790 0 many 2 0 0 0 
per 1 m row 20790 0 many 2 1 0 0 0 

30790 0 many 24 0 0 0 
10890 0 many 3 1 0 0 0 

Crop condItIon 6890 4 4 5 5 5 5 
YIeld kg/2 plots 31 426 408 364 46 1 36 

Cucumber IV 
0 

Date first emergence 15590 1st emerg 5790 
Broomrape count 10790 0 0 12 0 0 0 
per 1 m row 30790 0 0 12 0 0 0 

10890 0 0 1 7 0 0 0 
Crop condItion 6890 5 45 35 35 4 4 
YIeld kg/2 plots 755 984 775 749 843 62 
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Table 1 (contmue) 

Plant/seed Observation Wmter Summer 
date date aegyptIaca aegyEtlaca o muteh o crenata o cernua o cumana 

Melon 
Date first emergence 14590 1st emerg 5790 5790 
Broomrape count 10 7 90 0 1 04 0 0 0 
per 1 m row 30790 0 96 107 0 0 0 

10890 0 many 108 0 0 0 
Crop condition 6890 45 47 45 45 45 45 
YIeld kg/2 plots 905 1188 563 71 802 79 

Water melon 
Date first emerg 15 590 1st emerg 7 
Broomrape count 10790 0 many 49 0 0 0 tv 

I-' 

per 1 m row 30790 0 0 34 0 0 0 
10890 0 0 40 0 0 0 

Crop condItion 5 5 5 4 5 4 
Yield/2plots 111 3 1366 758 609 771 709 

Sunflower 
Date first emergence 14590 1st emerg 22690 5790 7790 16690 
Broomrape count 10790 0 many 01 006 0 many 
per 1 m row 30790 0 many 27 07 0 many 

10890 0 many 32 10 0 many 
Crop condItIOn 6890 4 3 5 5 5 2 
heIght (cm) 10890 155 143 143 153 147 121 
Head diameter (cm) 21 13 23 21 25 11 
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Table 1 (contmue) 

Plant/seed Observatton Wmter Summer 
date date aegyptIaca aegyptlaca o muteh o crenata o cernua o cumana 

Peanuts 
Date first emerg 15590 1st emerg 26790 27790 4790 25790 
Broom count 10790 0 many 49 0 0 0 
per 1 m row 30790 06 many 87 02 0 0 

10890 07 many 94 32 0 0 
31890 14 many 128 142 0 0 
16990 05 many 108 115 0 0 

Crop conditIOn 16990 35 2 3 45 45 5 
Fohage wt /2 plots 16990 479 163 291 405 465 589 

~ 

~ 
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Broomrape test plots - wmter 1990-91 

Materials and Methods 

All plots were cleared from the remnants of the summer expenment by late September 

ImgatlOn and bed preparatlOns were conducted dunng the first half of October 1990 

Plots were ready for plantmg on the 21 of that month Plot SIze and expenmental desIgn 

were also as m preVIous expenments 

The crops that were selected m thts expenment wtll be tested the second tune as already 

dIscussed earher 

They were as follows 

Solanaceae 

Tomato (Lycopersicon esculentum Mtll) cv Na'ama 

Eggplant (Solanum melongena L ) cv classIc 

Pepper (CapsIcum frutescens L) cv 1005 

Potato (Solanum tuberosum L ) cv DeSIree 

Cruclferae 

Chmese cabbage (Brasslca pekmensls [lour] Rupr) cv Spnng A 

Rape (Brasslca napus) cv westar 

Cauhflower (Brasslca oleracea L ) cv snowball 

Paptlonaceaeo 

Clover (Tnfohum alexandnnum L ) cv Carmel 

LentIles (Lens culmans MedIc) cv ChIlean 

Broadbean (Vlcla faba L ) cv Caltforrua 23 

ComposItae 

Lettuce (Lactuca sativa L) cv Ll-Tal 

Safilower (CarthamIs tmctonus L ) cv PI 262442 

Lmaceae 

Flex (Lmum uSltatlssunum L ) 

Plantmg and seedmg was conducted as descnbed prevIOusly (progress report #5 and 

dates are given m the table ) ImgatlOn started With spnnklers and followed With dnp 

lmgatlon after the emergence of the seeded crops Data was collected along the season 

accordmg to the nature of each crop 



Results and DIscussIOn 

Data are presented m Table 2 

Solanaceae crops 
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The crops were planted on Oct 28 and were covered wIth polyethylen to form low 

tunnels 

Potatoes, although belongmg to the same famlly, were planted early february accordmg 

to the usual agncultural practlcs Tomatoes proved to be the most senSItIve crop to the 

vanous broomrape speCIes, and under dIfferent envrronmental condItion, thIs crop IS 

parasitIzed by all speCIes found m Israel 

Eggplants were not paraSItized by 0 crenata and not by 0 cumana under the present 

expenmental condItion, and neIther was that observed m the preVIOUS expenments The 

least senSItive to broomrape paraSItIsm was pepper The crop was only paraSItIZed by the 

brunchIng broomrape and even the spikes of those were poorly developed and caused 

only mmlmal suffenng to the pepper plants 

Potatoes were only heaVIly parasItized by the "summer" stram of 0 aegyptlaca 0 

muteh can also cause heavy damage to potatoes as was observed m several commerCIal 

fields 

Cruclferae crops 

ChInese cabbage, rape and caulIflower were paraSItIZed by the brunchIng and not by the 

non-brunchmg broomrape speCIes Least paptlonaceae crops susceptIble was the 

cauhflower Chmese cabbage and rape were severely retarded 

The papllonaceae crops 

Clover, lenttles and broadbeans are dIverse m theIr response to broomrape parasItIsm 

Clover was only slIghtly affected by the brunchIng broomrapes None of the none 

brunchIng was observed to paraSItIZe thIs crop However, 0 mmor whIch belongs to the 

none brunchIng broomrapes (Sectlon Osproleon) IS recorded m the lIterature to 

paraSItIze clover The two other crops - lenttles and broadbeans- belongmg to the 

paptlonaceae famtly are very sensItlve 0 crenata and reSIstant to 0 cumana and 0 

cernua 
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Compositae 

Lettuce was not paraslttzed by 0 cemua, cumana and aegyptraca - "summer" stram 

None of the broomrapes seemed to cause major damage to the crop Most of the 

broomrape emerged relatIvely late when the crop was already well developed, a fact that 

may explam the mmor damage mfucted to the host Although the "summer" stram of 0 

aegyptlaca IS one of the most vrrulent, It did not parasItize the lettuce m tlus expenment 

Saftlower was not paraSItized by 0 muteh wluch was somewhat a surpnse The "wmter" 

stram of 0 aegyptIaca was agam, as m lettuce, more effective than the usually more 

agressIve "summer" strams although both mfected the host to a hmtted extent Safllower 

proved to be by far most senSItive to 0 crenata Great number of spikes emerged and 

the crop suffered major damage The emergence of a few 0 cemua spIkes should be 

notIced 

Flex 

Flex was severely paraSItIZed by the "summer" stram of 0 aegyptlaca About one month 

later, we observed emergence of a few 0 aegyptIaca plants of the "wmter" stram 

In a few mstances, very specIfic relatIonslup between host and paraSIte were 

demonstrated m the course of those expenments The dIfferent mfectlons of the "wmter" 

and "summer" strams m lettuce and flex are examples 
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Table 2 The extent and affect of several broomrape specIes parasItism of dIfferent crops 

(Bet Dagan test plots - wmter 1990-1991) 

Crop Plant/seed ObservatIon "Wmter" "Summer" Orob Orob Orob Orob 
date date o aegyp o aegyp muteh crenata cemua cumana 

Rape 
71290 1st emerg 16291 3291 14291 

Broomrape count 27190 0 0 0 0 0 0 
per 1 mrow 7391 16 4 3 0 0 0 

12591 many many many 0 0 0 
YIeld BIOmass/pI gr 35 249 287 303 1761 1565 1654 

Cauhflower 
N 
(j\ 

281090 1st emerg 15 1 91 10 1 91 1291 
Broomrape count 27190 03 06 0 0 0 0 
per host plant 7391 06 32 005 0 0 0 
Av head wt gr 3491 1372 1040 1564 1665 1847 1292 

Clover 

261090 1st emerg 26291 26291 1391 
Broomrape count 27191 0 0 0 0 0 0 
per 1 m row 7391 4 02 2 0 0 0 
crop condItIon 12491 5 5 5 5 5 4 
BlOmass/m row gr 2000 789 2231 2751 2966 948 
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Table 2 {contmue 1 
Crop Plant/seed ObservatlOn ''Wmter'' "Summer" Orob Orob Orob Orob 

date date o aegyp o aegyp muteh crenata cemua cumana 
LentIles 

11 11 90 1st emerg 24191 18 1 91 21791 25291 
Broomrape count 27191 9 8 1 0 0 0 
per 1m row 7391 dead many many dead 0 0 
YIeld BIomass (gr) m 7391 0 315 445 0 2330 3015 
row crop condItIon 1 2 3 1 5 5 

Broadbean 
1 11 90 1st emerg 3 1 91 4191 20191 11 1 91 

Broomrape count 7191 01 1 8 0 0 0 0 
per 1 mrow 27191 10 18 1 4 0 0 

7391 many many many dead 0 0 l\) 

-...J 
BIOmass grim row 5491 0 0 0 0 4005 3135 
Crop condItion 1 1 1 1 5 5 

Lettuce 

281090 1st emerg 12191 14191 3291 

Broomrape count 27191 06 0 09 0 0 0 

per lettuce head 7391 24 0 57 1 8 0 0 

Average wtlhead (gr ) 7391 349 257 382 392 385 402 
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Table 2 {contmue} 
-----

Crop Plant/seed ObservatIOn "Wmter" "Summer" Orob Orob Orob Orob 

date date o aegyp o aegyp muteh crenata cemua cumana 

Safflower 
12 1290 1st emerg 12391 12395 26391 29391 

Broomrape count 27191 0 0 0 0 0 0 
1 m row 13 591 25 05 0 15 03 0 

Crop condItion 13 5 91 4 45 4 1 4 4 

Flex 
291190 1st emerg 7291 5 1 91 

7191 0 2 0 0 0 0 
Broomrape count 27191 0 13 0 0 0 0 N 

00 

per 1 m row 7391 5 many 0 0 0 0 
12591 2 many 0 0 0 0 

Biomassl7 m row 30591 11320 0 10880 11480 12820 11320 
Crop condItIon 5 1 5 5 5 5 

Potato 
1291 1st emerg 15391 22491 18491 4591 

Broomrape count 30591 23 many 10 0 5 0 
per 1 m row 
Crop condItion 3491 5 5 45 5 5 5 
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Control of EgyptIan broomrape ID Rape (Brasslca spp.) wIth foharly applied 

herbIcIdes (Bet Dagan 1990-91) 

There are rape cultlvars belongmg to the species Brasslca napus that develop a sIzeable 

bIOmass and were consIdered for forage productIOn The rapes are known to be sensItive 

to parasItism by the branchmg broomrape specIes The cultivars tested m Israel for 

pOSSIble forage productIon are also, as the others, sensItIve to the paraSIte Broomrape m 

arumal fodder IS of partIcular concern as thay may be one of the means ofbroomrape 

dIspersal 

Materials and Methods 

The expenment was conducted in a hIghly infested field at Bet Dagan on raIsed beds, 2 

m Wide (center wheels) on whIch two rows of rape were planted Plots were 4 m long 

of whIch 2 m were finally harvested The cultivar BraSSlca napus 3-84742 was planted 

and rrngated on Nov 26, 1990 The herbICIdes were sprayed in a volum of250 L/ha 

contrurung 0 1 % surfactant Tnton x-I 00 The first applIcatIon was conducted on 

February 5 and the second on March 4, 1991 The expenment was deSIgned m 

randOmIZed blocks With four replIcatIons Fmal broomrape count and harvest of the 

folIage was performed on Apnl4, 1991 

The compounds selected for thts study belong to two groups, all known to have activity 

agamst broomrape and have systematic capabIlity Chlorosulfuron, Rtbenuron methyl, 

Tnasulfuron and Rtmsulfuron belong to the sulfonyl urea group Imazethapyr belong to 

the ImtdazolInone group Glyphosate belongs to neIther and IS a compound by Itself 

Results and DISCUSSIon 

Results are presented in Table 6 

Most of the compounds showed actIVIty agamst broomrape Weakest were 

Rtbenusulfuron methyl and Rtmsulfuron Imazethapyr, Chlorosulfuron and Tnasulfuron 

were more actIve agamst the paraSIte but were also phytotoXiC and caused sigruficant 

reductIon of folIage weIght Glyphosate prOVIded the most promtsmg results 

The plots sprayed With the compound Yielded the hIghest weIght of green matenal 

although It was not sIgruficantly dIfferent from the untreated control plots Broomrape 

control was not complet but yet sigruficantly dtfferent from the untreated 
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Future work will contmue WIth glyphosate testmg a WIder range of rates dIfferent 

numbers of apphlcatlOns and at dIfferent tIme mtervals 

Table 6 Effect offoharly applIed herbICIdes on foilage weIght of rape plants and on 

EgyptIan broomrape emergence 

grams a .t!ha Rape FolIage Broomrape 

Compound 1st 2nd plant/m wtlm row plants/m row 

1 Glyphosate 36 50 100 7590 a 1) 6b 

2 " 50 50 70 7370 a 57b 

3 Imazethapyr 20 40 100 1700b 09b 

4 " 40 40 65 750b 05b 

5 Chlorosulfuron 05 05 90 2150 b 12b 

6 " 05 10 70 1300 b Ob 

7 Rtbenuron ethyl 05 05 95 2480 b 22 a 

8 " 05 10 85 2210 b 19 a 

9 Tnasulfuron 05 05 75 1570 b 64b 

10 " 05 1 0 65 610 b 12b 

11 Rtmsulfuron 05 05 75 5550 a 24 a 

12 " 05 10 90 5990 a 13 ab 

13 Control 100 6300 a 25 a 

1 Along columns, values followed by the same letters, do not dIffer sIgmficantly (p = 

05) accordmg to SNK multIple range test 
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Broomrape control m tomatoes with foharly applIed sulfonyle-urea herbicides at 

low rates (Bet Dagan, Sprmg 1991) 

TIns expenment IS a contmuatIOn of preVIOUS year expenment m wruch no phytOtOXIC 

effect of several sulfonyl urea herbIcIdes was observed 

The compounds oftrus group are know to be effectIve agamst broomrape when appbed 

on the fohage of carrots (progress report no 3) 

Matenals and Methods 

The expenment was conducted m a broomrape mfested field However we added some 

more Egyptian broomrape seeds under the rows to be planted 

That IS done by seedmg a nuxture of dry seeds and sand mto a farrow usmg a planet Jr 

hand dnven plantmg macrune The field was first cultIvated to a depth of30 cm fertdIZed 

1000 kg/ha of ammomum sulphate and 1000 kg/ha of super-phosphate RaIsed beds, 

1 93 m WIde, were prepared and the tomatoes were planted m two rows 80 cm apart and 

at a dIstance of20 cm apart m the row The tomato cultivar M-82 used for processmg 

was planted on Aprd 30, 1991 

Dnp rrngatlOn was used and usual plant protectIon measures were used The treatments 

are hsted m Table? The herbICIdes were apphed at a spray volum of250 L/ha WIth 0 1% 

of surfactant Tnton x-I 00 Each plot was 4 m long and 1 93 m WIde FIrst spray was 

applIed on May 25 and the second on June 16, 1991 Expenmental deSIgn was 

RandOmIZed blocks WIth 5 rephcatIOns 

Results and DISCUSSion 

FIrst broomrape attachment were dIscovered on the tomato roots on May 26, 1991 and 

first emergence occured on June 4, 1995 The data are presented m table 7 Counts of 

Egyptian broomrape IS consIderably more ddIicult than m the case of the "none" 

brancrung broomrapes Therefore, If mfectlon exceeds 20 plants/m , counts are extremely 

maccurate and we prefer to record "many" None of the herbICIdes had any effect on 

broomrape mfechon Knowmg from other crops, (carrot, tobacco) that those compounds 

are phytOtoXIC to broomrape, we conclude that possIbly the tomato plant degrades the 

sulfonyl urea compounds relatIvely rapIdly 
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That mIght also explam the fact that the tomatoes themselves were reSIstant at least, to 

the rates uses 

Table 7 Effect offoharly applIed herbICIdes on EgyptIan broomrape parasItIsm on 

tomatoes (Bet Dagan-summer 1991) 

Treatment 
HerbiCIdes gr a tlha Broomrape 

1st 2nd counts/per plot 
ChIorosuIfuron 05 05 many 

10 10 many 

Rtbenuron Ethyl 05 05 many 

10 10 many 

TnasuIfuron 05 05 many 

10 10 many 

RtmsuIfuron 10 10 many 

50 50 many 

o + broomrape many 

o - broomrape 1 8 
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Control of Sunflower broomrape wIth fobarly apphed sulfonyl urea herbicides lD 

sunflowers (Bet Dagan 1990) 

The Sunflower broomrape (0 cumana wallr ) IS one of the major constrams of sunflower 

productIOn m Israel It IS spreadmg probably more rapIdly throughout the country than 

any of the other broomrape speCIes There are already a few areas where sunflowers are 

not grown any more due to mfestatIOn With the parasite 

Matenals and Methods 

Sunflowers were planted m an mfested field at Bet Dagan expenment statIon on June 22 

1990 With the culttlvar DI-3 A smgle spray was apphed on July 28, 1990 namely 36 days 

after plantmg Spray volum was 250 l/ha + 0 1% surfactant Tnton x-I 00 Plots were 5 m 

long and 1 m Wide haVIng one row of sunflowers plants 

Expenmental deSign - randomtzed block With four rephcatIOns Broomrape count on the 

5 mtddle plants was conducted Aug 22, 1990 Treatments hsted m the table 

Results and DISCUSSion 

In most treatments, mamly In the lugher rates, SignS of malformatlOn could be seen 

Data are presented In Table 8 The broomrape mfestatlon In the field was extreemly 

vanable as the range IS suggestIng In most cases, there were less broomrape spikes in 

the lugher rates Only In the plots treated WIth 1 0 gr a Jiha chlorosulfuron the control 

was conSIderable 

It IS very drllicult to obtam yteld In Isolated sunflowers expenments because of bIrd 

damage, and even more so, If the plantmg was done as late as m the present expenment 
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Table 8 Effect offoharly applIed sulfonyl urea herbICIdes on broomrape control m 

sunflowerse (Bet Dagan summer 1990) 

• 
HerbIcide Rate Broomrape 

gr a tlha plants/plot Range 

Chlorosulfuron 05 127 0-28 

10 1 0-4 

Rtbenuron methyl 05 182 0-47 

10 87 2-18 

Tnasulfuron 05 95 0-31 

10 42 0-7 

Resulfuron 05 87 1-24 

10 80 1-20 

Control 0 202 0-52 



• 

., 

35 

BROOMRAPE CONTROL IN CARROTS USING MECHANICALLY APPLIED TELON! II IN 

THE BET SHEAN VALLEY DURING 1990-1991 

Mater~als and Methods 

The exper~ments were conducted ~n a commerc~al f~eld of K~bbutz Sde 

EI~yahu ~n the Bet Shean Valley 

The so~l med~um heavy aluv~al was heav~ly ~nfested w~th 0 crenata 

Telone II was appl~ed ~n two dates F~rst appl~cat~on was conducted on 

September 23, 1990 and was planted w~th carrots on October 23, 1990 

Second appl~cat~on was conducted on October 19 and was planted w~th 

carrots on November 27, 1990 So~l mo~sture was determ~ned Just pr~or 

to furn~gat~on The two plant~ngs were adJacent to each other ~n the 

sarne f~eld 

Each f~eld was spr~nkler ~rr~gated to about 50 cm depth about one 

month pr~or to furn~gat~on and a second l~ghter ~rr~gat~on was g~ven 10 

days before f~gat~on Carrot cult~var was "Nanco" - a Nantes type 

The prev~ous crop was potato Telone II was apl~ed mechan~cally us~ng 

pressur~zed a~r as a dr~v~ng force to ~nJect the l~qu~d compound ~nto 

the so~l Accurate cal~brat~on of the appl~cator was very d~ff~cult to 

ach~eve Altlhough two rates of 300 and 500 l~ters per hectar were 

~n~t~ally planned, ~t f~nally ended up that ~n each appl~cat~on date we 

had two sett~ngs of the mach~ne each of them apply~ng a lower and a 

h~gher rate on half of f~eld, and the data was analyzed as two 

exper~ments The exper~ments were as follows 

F~rst plant~ng, f~rst exper~ment, rates 0, 180, 310 L/ha 

second exper~ment, rates 0, 260, 440 L/ha 

Second plant~ng, th~rd exper~ment, rates 0, 290, 480 L/ha 

fourth exper~ment, rates 0, 400, 670 L/ha 

The Telone II treated plots were 70 m long and 1 75 m w~de The 

appl~cator had 6 chanks, 25 cm apart Untreated (control) plots were 35 

m long The applicator was ~rnmed~ately followed by a roler, and finally 
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the f1eld was spr1nkler 1rr1gated w1th about 10 rom of ra1n to 1mprove 

sea11ng of the upper Layer 8011 m01sture at the t1me of treatment was 

21% (64% of f1eld capac1ty) 1n the f1rst plant1ng date and 17 5% (54% 

of f1eld capac1ty) 1n the second plant1ng 

Fo11ar sprays of glyphosate were app11ed as secondary treatments on the 

f1rst plant1ng (exp 1 and 2) The treatments cons1sted of a s1ngle 

spray of 30 gr/ha app11ed on Dec 6, 1990 and of two sprays app11ed on 

Dec 6 1990 (30 gr/ha) and Jan 2, 1991 (50 gr/ha) Each glyphosate 

treated subplot was 5 m long and 18m w1de 

On the 30th of December 1990, we sampled 1 m length of row to determ1ne 

the level of 1nfect10n (Table 1) 8ampl1ng was done on carrots not 

prev10usly treated w1th glyphosate Due to a coromun1cat10n fa1lor, no 

further broomrape counts were performed 1n exper1mnet 1 and 2 of the 

f1rst plant1ng pr10r to harvest The exper1ments of the f1rst plant1ng 

were harvested on May 5 1991 The harvested plots were 1 m2 

Broomrape counts 1n the exper1ments of the second plant1ng were 

conducted on the 29.5.91 and plots were harvested on 6 6 91 

Carrot roots were graded Grade A - root longer than 12cm Grade B -

root shorter than 12 cm 

The exper1ments of the f1rst plant1ng were analyzed uS1ng a complete 

randoffi1zed spl1t plot des1gn w1th S1X repl1cat10n The exper1ments of 

the second plant1ng were analyzed uS1ng a complete random1zed block 

des1gn, also w1th S1X repl1cat10ns 

Results and D1scuss10n 

F1rst observat10n was conducted by d1gg1ng out carrots 1n the f1eld 

of the f1rst plant1ng on December 30, 1990, namely 68 days after 

plant1ng At that stage, no broomrape emergence or stress on the carrot 

plants could be seen 

The results are presented 1n Table 3 
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Table 3 Broomrape 2nfect20n of carrots roots along 1 m of row 1) 

Rate of Broomrape on S2ze of broomraEe Elants 

Telone II carrot roots smaller larger fresh 

L/ha Infected Un2nfected 1 cm 1 cm wt (2r ) 

0 53 24 122 23 53 

180 44 31 76 6 29 

260 24 57 47 3 17 

310 11 63 19 1 9 

440 7 84 9 0 5 4 4 

Average of four rep12cat20ns 

Already at th2s stage 2t was obv20us that the crop was h2ghly 2nfected, 

and that the treatment drast2cally reduced the number of broomrape 

2nfect20ns although d2d not control the pest completely 

Exper2ment 1 and 2 of the f2rst plant2ng were harvested on 5 5 1991 and 

the data are presented 2n Table 4 
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Table 4 Effect of so~l fum~gat~on w~th Telone II (A) and fol~ar sprays 

w~th glyphosate (B) on the y~eld of carrot planted on October 

23, 1990 Data represent 1 m2 

Fol~age 

Rate we~ght(gr 

A Telone II (L/ha) 

Exp 1 - South beds 

o 820 c 

180 1260 b 

310 1615 a 

Exp 2 - North beds 

o 900 c 

260 1280 b 

440 1540 a 

B glyphosate (gr/ha) 

Exp South beds 

o 1090 b 

30 

30 + 50 

Exp 2 North beds 

1270 a 

1370 a 

o 1250 a 

30 

30 + 50 

1230 a 

1200 a 

Roots-grade B 

Number 

53 c 

85 b 

90 a 

50 c 

83 b 

95 a 

62 c 

76 b 

89 a 

65 b 

77a 

85 a 

we~ght 

1680 c 

2550 b 

3110 a 

1740 b 

3100 a 

3170 a 

2180 b 

2760 a 

3070 a 

2170 b 

2380 b 

2730 a 

Root-Grade A 

Number we~ght (gr) 

4 b 370 c 

26 a 1760 b 

38 a 2500 a 

6 c 

19 b 

34 a 

19 a 

19 a 

21 a 

20 a 

23 a 

24 a 

560 c 

1570 b 

2460 a 

1410 a 

1560 a 

1610 a 

1590 a 

1580 a 

1400 a 

1} Values followed by the same letter do not d~ffer s~gn~f~cantly 

(p = 0.05) accord~ng to Duncan's Mult~ple range test 

The exper~ments of the second plant~ng were harvested on June 6 and 

Broomrape counts were done one week earl~er The data are presented ~n 

Table 5 
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Table 5 Effect of so~l fum1gat~on w1th Telon lIon the Y1eld and 

broomrape 1nc1dence 1n carrots planted ~n November 27, 1990 

Data represents 1 m2 

Rate Fol~age Roots-Grade B Root-Grade A Broomrape 

L/ha we12ht(2r) Number we12ht(9:r) Number wel.9:ht (9:r ) Number 

Exp 3 - South beds 

0 2490 b 144 b 4270 b o b o b 102 

290 3220 a 196 a 6750 a 29 a 2460 a 86 

480 3730 a 219 a 7560 a 32 a 2580 a 47 

Exp 4 - North beds 

0 1980 b 143 b 4070 b o c o c 115 

400 3300 a 201 a 6200 a 27 b 2120 b 60 

670 3690 a 220 a 6420 a 47 a 3260 a 52 

Values followed by the same letters do not d~ffere s1gnl.f1cantly (P = 
OS) accord1ng to Duncan's multl.ple range test 

In all ~nstances was the y~eld at the treated plots s~gn~fl.cantly 

h1gher than ~n the untreated and l.n most cases was the Y1eld 1n the 

high rate s~gn~f~cantly h1gher than ~n the lower rate of Telone It 

seems that the f~gant had also a pos1t~ve effect on the crop stand 

That 1S probably a result of the fum~gant suppress~ng or control11ng 

effect on var10US detremental damp~ng off pathogens or other so called 

"m~nor so~lborne pathogens" In both the early and late plant~ngs, even 

the hl.ghest rate of Telone d~d not result 1n complet broomrape control 

and that was the ma~n s~gn1f1cance 1n add~ng the glyphosate treatment 

Although we are unable to present data The glyphosate treat plots were 

mostly broomrape free Th~s effect ~s of maJor ~mportance as 1t av01ds 

new broomrape seed format10n and ensures the long term effect of the 

fum~gant 

As the rates of glyphosate are very low, the add~t~onal expense caused 

by th~s treatment 1S ml.nor The use of glyphosate on Telone II treated 

fl.elds l.S consl.derably more safe because the crop plants are more 

healthy and v~gorous and thereby the marg1n of safety ~ncreases 

It seems that so~l fuml.gatl.on wl.th Telone II 1S proml.Sl.ng for the 
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control of crenate broomrape wh~ch ~s one of maJor ~mportance In the 

case of umbell~ferae crops l~ke carrot and celery, wh~ch are relat~vely 

tolerant to glyphosate, the comb~ned treatment of Telone complemented 

w~th the herb~c~de seems to be a prom~s~ng solut~on Broomrape control 

w~th Telone II need further study ~n order to determ~ne the 

effect~veness of the fum~gant on other econom~cally ~mportant 

broomrapes, ~mprove control, and reduce rates of appl~cat~on 
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FOLIARLY APPLIED IMAZETHAPYR FOR CRENATE BROOMRAPE CONTROL IN PEAS 

Exper~ments of 1990-1991 

1 Stud~es on poss~ble res~dual effect of fol~arly app1~ed Imazethapyr, 

on peas for broomrape control on the follow~ng year crop 

There are ~nd~cat~on ~n the l~terature that Imazethapyr ~s a very 

stable compound result~ng ~n res~dues ~n the so~l The purpose of the 

present work was to ver~fy those observat~ons under the preva~l~ng 

cond~t~ons and the rates of Imazetap~r used ~n the exper~ment ~n Bet­

Dagan ~n the prev~ous year 

Mater~als and Methods 

The exper~ment was placed exactly on the same plots of last year 

exper~ment, the beds and the marks were kept By m~d November 1990, 

each bed was deep cult~vated, fert~l~zed w~th 600 kg/ha of Ammon~um 

sulphate and superphosphate and roto t~lled 

Three rows 30 cm apart of the wheat cult~var "Bet-Hash~ta", used as a 

test plant, were planted on each bed on November 20 The marks of the 

plots were returned to the same spots after the plant~ng 

Dur~ng the grow~ng season, the wheat was fert~l~zed w~th n~trogen us~ng 

100 kg/ha of urea Weeds were controlled by a s~ngle appl~cat~on of the 

herb~c~de Puma at the rate of 1000 cc/ha and some late hand pull~ng 

The exper~ment was harvested on June 12, 1991. We~ght of 1000 seeds was 

determ~ned by tw~ce, sampl~ng and we~gh~ng 100 seeds, from each plot 

The exper~mental des~gn d~d not change from the prev~ous year pea 

exper~ment, namely complet rando~zed blocks w~th four repl~cat~ons 

Results and D~scuss~on 

The results are presented ~n Table 9 and they ~nd~cate no s~gn~f~cant 

d~fference ~n ne~ther wheat y~eld per plot and we~ght of 1000 seeds 

~nd~cat~ng no res~dual effect of the Imazetap~r treatments on peas the 

year before We assume that phytotox~c levels of Imazethapyr w~ll not 

occur due the low rates requ~red for broomrape control 
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Table 9 Effect of fol~arly appl~ed Imazethapyr on peas at d~fferent 

rates on wheat y~eld and we~ght of 1000 seeds grown the 

follow~ng year (Bet-Dagan 1990-91) 

• 
Imazethapyr treatments ~n peas Wheat We~ght 

• rates 2r / ha y~eld of 1000 

No 1st 2nd 3rd surfac gr/plot seeds (gr) 

10 10 2270 a 33 5 a 

2 10 10 + 2530 a 33 9 a 

3 20 20 2380 a 33 1 a 

4 20 20 + 2250 a 33 4 a 

5 20 20 20 + 2390 a 32 2 a 

6 40 40 2500 a 33 o a 

7 40 40 + 2470 a 33 2 a 

8 20 40 40 + 2210 a 33 9 a 

9 80 80 2410 a 33 1 a 

10 80 80 + 2450 a 33 9 a 

11 Control 2580 a 34 1 a 

1 1st spray = 8 2 90, 2nd spray - 22 2 90, 3rd spray - 15 3 90 

2 Plots were 5 m long and all three rows were harvested 

3 Along columns, values followed by the same letters, do not d~ffere 

s~gn~hcantly (p = 05) accord~ng to Duncan's mult~ple range test 
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2 F1eld exper1ments at Yad Mordeha1 (1990-91) 

Introduct~on 

Prev~ous year results clearly ~nd~cated that the rate of 10 gr/ha 

a 1 of Imazetap~r appl1ed tW1ce was 1nsuff1c~ent for broomrape control 

• ~n peas All other rates tested showed cons1derable effect1veness 

The purpose of the present stud1es to ver1fy last year results under 

• commerc1al f~eld cond~t10ns 

Mater~als and Methods 

Two exper1ments were conducted 1n the f~e1ds of K1bbutz Yad Mordeh11 

located 1n the southern coastal pla1ns of the country 

2 1 F1rst exper~ment was conducted 1n a commerc1al f1eld on heavy loess 

s011 

Peas (P1Sum sat1Vllm L cv Puget) were planted on 4 12 90 The plots 

rece1ved three fol1ar sprays on 28 1 1991, 21 2 1991 and 11 3 1991 

The herb~c1de was appl1ed 1n a spray volume of about 250 L w1th 0 1% 

of surfactant Tr1ton x-l00, uS1ng a back-pak sprayer equ1pped w1th a 4-

nussle (Tee-Jet 110015) boom 

Plot S1ze was 2 m w1de and 8 m long Treatments are l1sted 1n Table 6 

Plots of 3 m2 were harvested on 8 4 1991, determ1n1ng fresh we1ght of 

fol1age and green peas The green peas were threshed mechan1cally uS1ng 

a spec1al green pea thresh1ng mach1ne 

The exper1ment was des1gned 1n random1zed complet blocks w1th f1ve 

rep11cat10ns 

2 2 Second exper1ment was placed 1n a f1eld that was heav1ly 1nfested 

the year before The f1eld was not part of a commerc1al f1eld of peas 

but was planted espec1ally on the farmers expense for the exper~ment 

The exper1ment was planted on January 6, 1991 w~th the same cult~var of 

peas as the prev10us exper1ment (2 1) Plots were 12 m x 2 m 1n S1ze 

Sprays were done as prev~ously descr1bed Two sprays were performed on 

25 2 91 and 20 3 91 test~ng rates l~sted 1n Table 7 The exper1ment was 

term~nated on 21 4 91, by harvest1ng 3 m2
, determ~n1ng we~ght of 

total fol1age and green peas Broomrape sp~kes were also counted The 

exper1ment was des~gned 1n random~zed complet blocks w~th four 

rep11cates 
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Results and D~scuss~on 

The results of the f~rst exper~ment are presented ~n Table 10 It 

turned out that the exper~ment was located at a very low ~nfested 

corner of the f~eld (average of 2 sp~kes/m2) Such a low ~nfect~on 

can cause no measurable damage to the crop Therefore, the exper~ment 

was mostly a phytotox~c~ty study The results ~nd~cate no crop damage 

as a result of those treatments Also, the very few broornrape that 

probably have been present were controlled by the var~ous treatments 

Table 10 Effect of fol~arly appl~ed Imazethapyr on garden pea fol~age 

and green peas y~eld and number of crenate broornrape sp~kes 

(Yad Mordeha~-Alg~a 1990/91) 

Treatments We~srht srr/m2 Number 

SEra~~nsr dates and rates g:r/ha Total Total Green broornrapes 

Jan 28 Feb 21 Mar. 11 rate fol~age peas sp~kes/m 

20 20 20 60 2600 a 470 a 0 

2 20 20 40 80 2750 a 560 a 0 

3 20 40 40 100 2490 a 480 a 0 

4 40 40 40 120 2870 a 470 a 0 

5 20 40 84 140 2630 a 520 a 0 

6 40 40 84 160 2770 a 507 a 0 

7 control. 2720 a 490 a 2 

1 Values followed by the same letters do not d~ffer s~gn~f~cantly 

(P =0 05) accord~ng to Duncan's Mult~ple Range Test 
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The second exper~ment (Table 11) was conducted on a h1ghly 1nfested 

f1eld caus1ng devastat1ng damage 1n a few of the control plots Results 

presented 1n Table 7 

Table 11 Effect of fo11arly app11ed Imazethapyr on total fo11age and 

green pea Y1eld and the number of crenate broornrape sp1kes 

(Yad- Mordeha1, Bet G1rga 1990/91) 

SpraY1ng dates Total We19:ht 9:r / m Number 

and rates 9:r / ha rate Total Green broornrape 

25 2 20 3 9:r / ha a 1 fo11a9:e Eeas sE1kes/m2 

20 20 40 2190 b 340 b 55 b 

2 20 40 60 2170 b 390 b 26 bc 

3 40 40 80 2540 ab 460 ab 7 c 

4 40 80 120 3200 a 610 a 10 c 

5 control 580 c 50 c 208 a 

Values followed by the same letter do not d1ffer s1gn1f1cantly (p = 

o OS) accord1ng to Duncan's mult1ple range test. 

The results demonstrate the effect1veness of Imazethap1r 1n controll1ng 

Crenate broornrape wh11e caus1ng no apparent damage to the crop, 

although we had no broomrape-free plots 1n th1s exper1ment for 

compar1son 

However, the results of the preV10US exper1ment demonstrated no 

phytotox1c effect of Imazethapyr to peas even at h1gher rates 

The broornrape sp1kes that were counted 1n the treated plots at the day 

of harvest after remov1ng the fo11age, were very young and mostly Just 

after emergence, wh1le 1n the control plots the broornrape sp1kes were 

fully grown (F1gure 3, south edge) or even advanced stage maturat10n or 

dryas a result of the host death (F1gure 3, North edge) The results 

so far suggest that Imazethapyr has potent1al 1n broornrape control 1n 

peas hav1ng no detr1mental res1dues 1n the s011 and prov1ded that no 

res1dues w111 be found 1n the green peas 
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F~gure 1 Effect of fol~arly 

crenate broomrape ~n garden peas 

edge) 
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appl~ed Imazethapyr on the control of 

(Top - South edge, botton North 


