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HESULTS AND DISCUSSION

A.l: Surv&y of the broomrape(Qrobanche crenuta):

'Results of the survey of broomrape plants in the
broad bean flelds during the season 1982- 1983 after flow=
ering of the plants in all provinces of Fayoum indicated
that wery high infestation of the paresite in all fields
of broad bean was noticed in Ibshawai province which
showed 100 % percentage of infestation, whereas severity
of infestation was very high also which eatimated by
an-wverege of 350 plants of broomrape in area of one m?.

- Itsa province exhibited also very high infestation in
both percentage by 8n average of 90 % and severity
by an average of 3l0 plants of the broomrape in one

mz, but atill lower than Ibshawsai.,

On the other hand, rérely or very low ilnfestation

wag oécurred and all fields were nesrly clean and free
from broomrape planta in Sanouris province except some
spots around Seileme village , which showed 2% average
percentage of infestation throughout the areas of broad
bean in this provinge . Thede results seem to be somewhat
redly logic because Sanouris Province used to plant a
semi- aquatic summer crop " Juncus arebicus "™ in mest

of the areas. Moreover, all fields-were flooded with water
most of the season for #his cropsnd this cun affect the
Broanrepe seeds uﬁich are loceted in the soil for the




succesdive troad bean croPe This can be accepted for

it agreed with Ealkin and P rockudins (1973) and Zahran
(1977 which reported that long periods of #1ooding the soil
reduced the number of aftachments of broomrépe to the

host plants.

Tameiah province in Fayoum Governorste showed also
1ow percentage of infestetion by &n average of 20 % and
geverity o?f 120 broomrépe plants Pper mg. This result
algo seems logic because this province used to grow
rice in the summer geason and  the flooded soil may affect
seeds of the parasite. These also agreed with the find-

ings of Hott ( 1969)and Zahren (1977 ).

Fayounn province, showed al3o high percentege of
{nfestation with sn average of 70 % snd elso high
severity of the parasite with an average of 250 plants

per m2.

The &average.. percentage of infestation of broomrape
plants in the broed besn fields at provinces of Fayoum
was: 100 , 90 70 , 20 and 2 ¢ for lbshawei, Itasa ,
Fayounm , Temeish and Senouris , respectively. wheress
severity of infeststion wasj 350 , 300 250 , 120
and 25 plants per m? for the same succeassive provinces
( Teble 2). !he two provinces; Ibshowai and Itsa

cultivate neamly 60 % of total cultivated ares of
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broad been yearly at PFayoum Governorate. Moreover the

percentage of infestation was 100 and 90 % for Ibshawai
‘and Itsa, respectively, These results can indicate that
thé broomrape ( Qrobgnche crenagtg ) is becomming a major
problem for the production of broad bean at Fayous Gov-

ernorate, and the control of this parasite must have more

attention and priorify in agricultural regearch,

Table 2 : Survey of percentage and geverity of infesgtation
of brooarape plants in broad bean fields in
provinces of Fayoum in 1982 = 1983 geagon.

" Mo.of te ted fieldaj Persen- |Severity of

Provin- ‘:‘:::Jf : 2 - tage of |infestatio
Ces bean/fed, | infested|Healthy |infest< |averags No.
" | fields [filelds -|ation % 05 plants /

- #

El-Payous 4292 175 75 70 250

Sanouris | 2621 6 294 2 25
Tameiah 2709 70 280 20 120
Itsa 10873 315 35 90 300
Ibshawai 3139 350 - 100 - 35

&% Area of broad bean in feddans in 1982 - 1983 season
ennual Report of 3 Agricultural Econeay and Statist-
ics Department, Ministry of Agriculture, 1983,
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A, 23 Isoclation and identification of the asgocisted fungl:

Iaplation of thé agsociated fungl with broomrape
plant parts ( under and over ground } as bulbs, 3tems
and flowers were done from tlants either healthy or with
unordinary growth in brosd bean fieldsduring the survey
of 1982- 1983 season. The samples from under ground
parts yielded 128 isolates for all provinces of Fayoum.
Whereas over ground parts ylelded 114 isolstes from
shoots ( merisl stems and flowers ) for 8ll samples
which collested together . Majority of the isolates from
under ground psrts were similar in growth characteristics
on artificiel media (70 isolates ) as colour end rate of
growth during the purification procea3s but 8ll the igsolates
nearly divided into three groups . On the other hand
isolates from saﬁples collected from over ground parts
were divided into different groups in respect of their

characteristics

The icentification of the purified fungi during this

study were done in the laboratory using the light micro-
gcope at the level of the genus only for all {3olatea.
The observiations yielded to the following results
(Table 3gmd Pig.l)s _
1. Pourty lsolates were identified 3 Pusarium sp.,
£ifty isolates were identified a4 Rhizoctonis sp.,
30 isolates were identified as Sclerotium sp. and
8 isolates were identifiedms Verticillium 3p. .
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2, The other group of igolates from the shoots ( stems

and flowers ) were identified to the fungi,

ium

Spes (30 isolates ) 3 Rhizopus =mp., ( 30 iselates ),

Aspergillus ep., ( 20 jselates ), Penicillium sp.,
( 18 imolates ) and Alterngrig ap.,(16 igolates ) in

this Study .

Table 3

The isclated fungl from different parts of

broomrape plants grovm in broad bean fields in

Payoum Governorate during 198:

—— -

The isolated fungil

Alternarig sp.
Aspergillug ap.
Fuggrium ap.

Penicillipgs ap.

Rhizoctonia ap.

Rhizopug sp.
gclerotinm sp.
Vg;ticilliun 0.

Number Percentage |Parts of broom-
of of isolat- |rape Plant
Igolatea|ea to the
total No.
16 6.61 Shooté‘
20 8,26 Shoots
70 28,92 bulbs and
shoots
18 T.44 Shoota
50 20,66 bulbs
33 12.40 Shoots
g ¢ 12,40 bulbsg
8 3.31 bulbs

1

% The aerial part of the plant which contained stem and

flowers .
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Previous workers isolated many fungi from broomrape
plants ; Duafals et al, (197%) isoleted Rhizoctonis

solanl from necrotic stem of Orobanche ramosa,

Some other fungi : i.e Sclerotinia orobsnche (Narssimhen

and fhirumelacher, 1954 ) ; F. orobanche ( Barloy and
Pelhate, 1962 ) ; Sphaerotheca fulizinea ( Poletaeva
et 81,1963 ) end Fusarfam latoritium , F.gibbosum,

¥. sambucinun end Verticillium microsporum (Talsakh'yan

" and Grigoryen , 1978 ) were isclated from different
species of Orobanche. In this connection, Al- Menoufi
(1982) isclated Fusarium soleni , F. oxysporum,

jlternaris spp., Sclerotinia spp. and Gliocladium 3p.
from rottec broomrape fruits from samples collected
from broad been ( Vicie faba L.) fields at Behers ,
Gharbia and Kafrel - Sheikh Governorates in Egypt.

A.3: Pathogenicity tests:

Experiments for pesthogenicity were carried out on
broomrape plants y grown with broud bean in pots during
the sesson 1983- 1984, the first experiment was condu-
cted to study 'Eho pethogenicii:y teat of under ground
parts of the psresite in 45 pots . Results showed that
infeatation of the soil in the pots by the isolated
fangl did not affect the under ground parts of the
broomrabde plants es seeds, bulbs and part of the




35

stem after periods of 0 , 50 and 90 days from sov:v_ipg.

In all these mentioned periods, the geeds of brsemrape

¢n the geil were gtill clean end heslthy without 8ny effect
on it by any fﬁngus in the soile. The geeds in all infest-
ed pots ge:.-minated well and the shoots of the parasite
_appeured sver the ground jevel, whereas under ground
parts as bulbs were healthy at the last inapection same
a3 the control. After inoculating the shoots of the broo-
mrape plents in the same experiment ( 45 pots) which
inoculateét for under ground perts and the other 45 pots
which were not {noculete before by the fungel growth suspen
aions, reactions were taken continuously %111 the end

of the experiment. The results showed that all broomrape
plants in all treatments became wilted end somewhat
dried,alsc some parts of the shoots were rotted, moreover
the bulbs in the spoil became iotted apd separated from
roots of the host easily during nbé'ervat:l;on with dark

colouXe

A1l these gesctions appesred in a1l inosulated and
uninoculated peots for under ground parts of the parasite,
jndicating that jpnoculations on the shoots of the broo-
mrepe plants were more effective in appesring the
diaease symptqsg,mﬂ alse in controlling this paresite
i broad bean fields than soil infestation. The saolated
fungi were pathogenic on the broomrepe plants in all



tésted treatments and all these tested fungl established
a systemic infection with the parasite tissues resulting
these mentioned reactions . Moreover, Al-Menoufi (1982)
stated that @all the isolated fungi, Fusarium solani,

F. oxaysporum , Alterparia spp., Selerotinia sppe. a&nd
Gliﬁgladiumfgp, were pathogenic on broomrape plants ,
on the othei hand they were found non pathogenic on
broad bean, tometo, flax and wheat plents. Their seeds
germinated normally and the developed Plants were

similaf to those of the control treatments.
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B. Control of broomrape plantg_j

B.Is Chemical control:

An experiment was conducted to study the effect
of different do3es of glyprhosate slone to control the
broomrape planta in hroad bean fields and slso with

the jndole mcetic acid (IAA) as a growth regulatey to
minimize the nermful effect of this used herbieide on

the host plants.

Geymination of broad bean seeds started to appear
after 7 days and completed after 13 days, whereas the .
plants atarted to bloom after 31 days from sowing the
experiment. The proomrspe plants ( Orobanche crenata)
did not appear over the soil surfece 8% the date of
the first sample, while it appeared only in four
treatments (B , C , D and E) just before date of
the second sample and completed éppearing in the pots

before date of the third sample.

1t was noticed that no differences were detected
between morphological characters of the host and parssite
in the first ssmple for all treatments during the study.
Application of the growth regulator (IaA) product was
gprayed on topof the host plants in respect of the named
treatmenta 48 hours before applying the glyphosate by its
doses on the hest end peresite plaats.
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1- Effect of Glyphosnte and IAA on broomrape Appesronce:

Resulta in Table 4 and Figures 2 and 7 ghow the
renl sffect of this herbicide in controlliny the broom-
rape plants in brosd bean field during this axperinental
3tudy.

seed3 of broomrepe garmineted 2nd appeared on 3eil
surfece in 81l trestments (B, ¢, Dond E ) except
the tremtments which cont=in tae growth regulator 144,
put in the third ssmple, brocmr=pe oiant3 sppesred in

51l treatments under the 3tudy.

In this conmection, spplying Tii might reduce
the concentrstion of CA, in the rocts and this will
-

retard brocomrepe germinaticn for donetines,

Application of glypnoaste with Aiffearent concantir—
stions on the infected .lantas showed 3ignificent
decresse in number of brcomrape planta if compared wiln
the infected untrested plents (trestment B). However

s

the high do3e of glyphosste gave better control then
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Fig.2 and Fig.3: ShowingAStem height and appearance of
, - @
Orobenchis in the different treatmentgs:

l.Treat.A:Healthy Plants, 6-Treat.F:40ppm IAA+TOppm glyphoet
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the other two doses in all samples, Similar results
were reported by Kasasian (19738 and b), Basler (1879),
zehran et al, (1979) end Ahmed (1981). It was menticned
before that epplying glyphosate on the infected plants
with brocmrape induce ethylene formation in the plants
which 1is a powerful 1nhibitor to cell division, bud

growth and also seed germination.

on the other hand, Zahran et sl, (1979) explained
that the action of glyphoéate resulted a3 a8 degredation
of the herbicigle which relessed CO, and this might
affect the germination of broomrape geeds as well as the
development of parasite seedlin;s Other 1nvestigatqrs
commented with a considerable gwidence that glyphosate
undergoes degredation to release 002( Ching et al ,1976;
Lund Hoie, 19763 Nomurae snd Hilton, 1977 and Moshier
1978). Klingmen (1961) reported that the process of
germinasion is affected by the axceas of released 002
and the deficliency of O, in the s0il . Moreover,
Dsubenmire(1959) pointed out that excess of CO, favours
the formation of st and bicarbon@tes of Perrous, Iron
and Manganese end these mey increase to reach toxic

concentrations.

Using the: growth regulator"IAA“with different
do3e3 tefore _epplying glyphosate on the infected

tr
+:
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plants reduced the number of Orpbanche if compared

with the infected untreated plants (B) , but the

number of the parasite plants were equal or somewhat

higher to glyphosate treatments (C, D end E ) .

This can indicete that applying IAa might reduce the
injurious effect of glyphosate on broomrape seeds and

this will induce more germination of 3seeds and consequently

the infection.

ix
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2. Characters of the hogt plant:-

a. Growth characters of the host planti-

a.l, Stem heights:

Data in table 5 and Figures 2 gand 3 show  that
the broomrape ( Qrgbgnche E:renata Jparasitism generally
affectéd the plant helght until the plants reached 140 days
old , It inhiblts the plant stem elongation at later stages
of growth especially in the second treatment(B)if compared
by the healthy treatment A ( Control ) . The broomyape inf-

ection caused tremendous losses as reduction in gtem height
of the infected h:st plant, this was mentioned by previous
Workers whor concluded that srewth inhibition of bro,:a‘_tg"" bean
plants seems to be due to the continuous depletion of growth
substances by the attached parasite (Bakr and Zahran, 1958 2"d
EL~CGhaarawy, 1968). Bakr et al.,- (1969 a) indicated that th-
roughout the perisd of plent srowth, the infected broad bean
Plants by Q. showed highly significantly lower wean valme

of plant height then the healthy ones. Aimed t1981) found
that sten helght of healthy plants was eignificantly or

highly eignifican®ly greater than infected ones.

Applicatien of the glyphosate product with itg three
concentiraticns 50,.T0 and 90 ppp on broad bean plants
¥ co tr
ghowed highly signficant decrease in plant height and the

Planias were appeared by abnoraal elongation of upper internodes
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in addition to thin shoot apex, Moreover, the plant helght
was more affected in the high concentration used (90 pam)
than the other two treatments with concentrations 50 and 70
Ppm . Several investigators used this product with Aiffe-
rent deses in controliing the broomrape plants with diffe-
rent- hoats wh'i,,ch gave -gsignificant results and complete
control of the parasite ( Kasasian, 1973 a ; Seluker and
Abex , 1979; Zahran et al , 1979; Basler, 1979 ; Schmitt,
19793 Saghir, 19793 Schluter, and aber 1980; amd. ahmed,1981).

On the other hand , many researchers emphasized the
inhibitory effect® of glgphosate on the host plants. In this
connection , Zahram et al 9(1979) reported that glyphosate
decreased the height of I&ia faba plants when used ddainst
Q;Lbanche crtmata. Glyphosate treated plants showed pronounced
yellowing or evm chlorosis of follage, growth inhibition as

a toxicity symptomg ( Murphy and Jand , 1973 ; Ashton ang

Crafts, 1973 ; Osgeod et g1 , 1975 ; Haderlie ot al , 1976 and
“Blackwell, 1977).

Using the grewth regnlator"fndole acetic geid ® with

three concenirations 40, 60 and 80 PPm, spraying em the

Planta before usin; the glyphosate with the recommended
Concentrations 70 PP~ had a clear effect in ninimiging

the injurious effects of glyphosate on plant uorth as reduc:l.ng
stem height which showed bigher recerds move’ .then usiing salyphos'te
alone but still 10# than the ocontrel. Noreever, spraying

low(50 PPm)and high (%0 pp,) concentrations of ﬁ.yphoante

after using 60 ppag of IAA on the plants gavo the samo
Tesults,
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The growth inhibition or no-elongation of plant stem
after using glyphosate on the broad been plants may be due
to ethylene effect. In this respect, Abu-Irmaileh (1977)
found that glyphosate enhanced the production of ethylene
and cellulose with the red kidney beans plant. Wilde
(1971) stated that ethylene is & powerful inhibitor of
bud growth and it may have a controlling influence on
apical dominance. Burg (1962), Webester (1968), and Burg
(1973) reported that ethylene inhibited cell division of
maristematic tissues. Mesnwhile, using the growth regulator
before spraying}the glyphosate may be effective in reducing the
production of ethylene, in the plant which was produced
after using glyphosate on treated plants. So the:plants
in the treatments of glyphosate and IAA appeared fsnger

comparing with those of the treatments of glyphosate alone.

a.2, Root length:

Data in Table 5 and Figures 4 and 5 indicate that broom-
rape paresitism caused prominent reduction in root length of
the host plant if compared with the control (healthy plant)
in most of the samples during this study especially in the
last stages. Similar results were reported by Singh et al ,
(1971) and Ahmed (1981)- - o " . The infected plants
sprayed with thxee concentrations of glyphosate (treatments
C,D and E) showed also highly significant decrease in root
length compqiing with the plants in treatment A (control)
and also the infected untreated treatment (B) nearly in all
samples, Prob@?ly, the reduced or limited:;oot growth of '
the treated plants might be due to the effect of ethylene




Pig.5:

Fig.4 and Fig. §-: Showing Stem height and appearnnce of

Qrobanci® in the different trestments:®

1.Treat.A:Healthy Plants. 6-Treat.F:40ppm IaA+TOPPm glyphos
2. " B:Infected Plents. 7. " Gi60 " M 4 nm LI
3. " @G:50 ppm glyho. 8, " Hs:s80 " nog nn nn .
4. " D370 " 9, n. 1:60 " nﬁ 50 e,
5, " B390 " " ., 10, ™ J:60 ® w "\ 90 e,

Q 2-10.Treatments(B-J):Infected with Orobanche.
x glypho. = glyphosate
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resulting from glyphosate break down as previously mentioned
by Abu~Irmaileh (1977) who found that the isopropylamine
salts of glyphosate enhanced the production of ethylene by

red Kidney beans (Phasecolus vulgeris). These findings also

mentioned by Ahmed (1981) with broad beén plant.

These result had been previously mentioned also by Burg
(1962) and Pratt and Goeschl (1969), they reported that exp-
ogsure of plants to ethylene inhibited root elongation and
stimulated adentitious root initiation and reduced the long-
itiudinal expansion and inhibited also cell division.

Spraying the indole acetic acid on the infected broad
bedn plants with broomrape before spraying the glyphosate for
the parasite control in five treatments (F,G,H, I and ;J) resu-
lted in highly significant decrease in root 1ength=in compari-
son with the control treatment but still much higher in root
leﬁgth than the treated treatments with glyphosate alone, (C,D
and E treatments)e

8.3: Number of branches:

Date in Table 6 and Figures 2 and 3 show that number of
br?nches ¢f the infected broad bean plants with broowmynpe
(treatment B) sesms mot be affected if compared with the heal-
thy plants (treatment A) in most of the samples under the study.
However, Bekr and Zahran(1958), El-Ghamrawy (1968) and Ahmed

(1981) reported fhat broomrape({Orobanche crenata) reduced num-
ber of branches of broad bean (Vicia faba)plants.
Applicationygt glyphosate with its three concentrations
used on the infi@ted broad bean plants witht?roomrape did not
clearliy affect ﬁ’he number of branches in a.l{ samples during the

study if compared with the control treatment (A).
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This relastionship between glyphosate spplicetion snd number
of brsnches wes mentioned by Ahmad (1981) who showed thst
glyphesste did net gignificently sffect the number of bran-
ches in the first three gomples whareag s it incressed at
later stages of growth especislly st high rotes of glypho-
3ate which wes mainly due tp the damage of the growing
Peints and hence inducing the grewth of latarsl buds to new

bresnches.

B

Previsus investigdbers exploined this relationship.
Ashton 2nd Crafts (1973) stated thot =liphatic acié ﬁerb—
icides gsave incresse in tillers. Blackwell (1977 )
indicated theat asub-leth2l deses of glyphos=te can cause
greswth regulatery sffect within the plenta, and affectad
tillering . Alse, Zshren et 8l, (1979) reported thet
glyphesate gove gigmificont incresse in the number of

branches per horse bean plsnt,

3;4: Number of lesves:

Data in Toable 6 snd Figures 2 snd 3 indicate theat
Urobanche cremsts perssitism d4id not clesrly sffect the number
of lesves thresugh the first two damples. However , slight

tr
decrease ir numbey sf leaves w3 noticed due to the infection
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with broomrape in treatment (B) in the other samples. Previ=-
ously, El-Ghamrawy (1968), Singh et al., (1971), Hassan
(1977) and Ahmed (1981) reported that broomrape affected the

host plant by causing great reduction in number of leaves.

Decreage in number of leaves was noticed significantly
after application of glyphosate by its three doses used (C,D
and E) but highly significant decrease was very clear only
in the higa concentration, 90 ppm (treatment E) in the
2 nd, 3 xrd, 4 th , 5th samples, Whereas in the last sample,
the number of leaves_increased more than the control for the
three concentr&tions. Similar results were reported by Ahmed
(1981) with horse bean plants. Several investigators rever-
ted that leaves developing on new branches of glyghoéate
treated plants was generally very small and suffered from
toxic effect of glyphosate. Bischof and Koch (1974) noticed
that glyphosate gave the best control of Orobanche aegyptiaca
but was toxic to the tomato plants. Blackwell (1977) and
Kline (1377) proved that glyphosate caused chlorosis to

leaves of several plants,

Applying different doses of IAA resulted an increase in
the number of leaves if compared with the control only in the
last sample and the high concentration (80 ppm) more than all
other treatments, and this can explain that IAA can promote
plant growth and minimize the injurious effect of glyphosate.

a.5: Number of pofs:

- C tr
‘ b
Results in table 7 for the 5th and 6ih samples indicate
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that broomrape parasitism ( treatment B) affected greatly
the number of pods per broad bean plant with highly signi-
ficant decrease if compared with the healtpy plant of trea-
tment A (control) in the only two samples taken. Similar
results were reported by Bakr and Zahran (1958),E1—Ghamrawy
(1968), Hassan (1977), Zahran et al , (1979) and Ahmed
(1981) with broad bean plant,

Applying also glyphosate on the plants to control
broomrape resluted in much decrease in number of pods per
plant than thehhealthy plants (control) but somewhat higher then
the infected untreated treatment (B) without significant
differences between treatments. The decrease in mumber
of pods in plants treated with glyphosate was repafted by
Ahmed (198l), this relationship may be happened due to
the inhibition of flowering by ethylene which has been
observed by Pratt and Goeschll(1969). Spraying the
8rowth regulator IAA with different doses before using
the glyphosate camsed highly decréase in number of pods
per plant in comparing with the control (A). No effects
were noticed on broad bean pPlants by using IAA in cage

of number of pods under this study.

8.0: Seed yield

Results in Table 8 indicate that the fresh and dry
weight of seeds p@r pPlant were decreased by Orobanche
parasitism (B), cemaring with'the healthy plants (A).
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Table 7t Average number of pods per broad bean plant as
affected the different treatments chemical.
experimental study ( during the 5th and 6th

sanples),
Plant age ( days )
Treatments - -

119 140

A 25,0 18,25

B 3.75 3.0

C 5.00 6,0

D 11,00 13.75

B 7.00 T.50

P 15,25 15,00

G 11,50 12,50 -

H 11,00 8.50 -

I 5.50 T25

J 5.7% T.75

5% 1,356 NS

LSD
1% 1,834 | KS
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Using glyphosate csused an increase in the fresh and
dry weight of seeds per plant comparing with infected unt-
reated plants (B), Similar reéults were obtained by Bekr
Ahmed et al,(1969a) and Ahmed, 1981.

Also treating by glyphosate and IAA caused an increase
in fresh and dry weight of seeds per plant comparing with
infected untreated plants except the treatments I and J

which showed a decrease in both of fresh and dry weight.

Orobanche parasitism (B) caused a decrease in the

fregh weight of 100 seeds comparing with the healthy plants(A).

Treating the plants with the low (50 ppm) and high
(90 ppm ) dmses of glyphosate alone or with IAA cé;séd a
highly decrease in fresh weight of 100 seeds, whereas the
doge of 70 ppm of glyphosate alone or with IAA (treatments
D,F,G, and H) increased it under this study.

In case of dry weight of 100 seeds, the infected
untreated plants (treat. B) increased it comparing with
the healthy plants (A), this obtained result indicate that
the parasite takes its watery requirements from the host

plant and this may push the plant to early maturity.

Also treating the plants with 8lyphosate alone (50,70,
and 90 ppm) caused more increase in the dry weight of the
100 seeds similarly as the infected untreated plants.
Similary results were obtained by Schluter and Aber, 1978;
Zahran ﬂ.gg-,lg'fsg Zahran (1981) and Ahmed. (1981). '
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Table 8 3 Average fresh and dry weight of geed yield
per plant of broad bean in gmg for the
chemical contrel experimental study,

, Seeds weight/ weight of 100 seeds in-
Treatments plant in gns gmg

fresh dry  fresh  ary
Welght welght weight weight

A 35:56 12,34 84,73 28,95
B 11535 4,13 82,65 34,68
C 13.18 5.35 81,40 36,20
D 18.12 8.38 93.05 47 .55
E 10.35 6,42 78,093 51,27
? 17519 T.86 84,72 28,15 =
G 13,18 5.38 85,32 28,34  V
H 12,08 5.35 86,35 28,56
I 9.35 3.29 81,5 28,20
J 8,36 3.02 .77.08 25,32
¥% 14,710 0.129 0.399 0,307

L.S Dat _
' 1% 19,864 0.175 "0.538 0,415 -




Shoots ;= Regarding N content in the shoot system

of the different treatwents, it appeared that N content
tended to increase generally till the 4th and 5%k in
the treatments of 8lyphosate alone ,followed by a marked
decrease in tne last one, though with goume fluctuationg,
Similar results were obtained by Bakr Ahmed et gl ,(1969b)
and Ahmed ((1981) on Vicig fabg plants, Congidering the
differences between the different treatments, it ig
obvious that at 5th sample, the healthy plants had &
large quantitied of N content than the infected ones
followed by the infected plants treated with g8lyphosate
only at 70 rpm, The lower N content of the infected
pPlants (treated or untreated ) than healthy ones might
be mainly due to reduction in dry matter production by

either treated or untregted infected plants,

Pods :- The pods of both healthy and infected plants
showed a continuous increase in tie total N content
during its developsent ti1) maturity when it reacked

the maximum gt the end of the 8eason,

A8 regards to the differences between the different
treatments in total N content of the pods, Table 9
indicates that , the healthy plants recorded the highegt
values in thig conmection, followed by those infected

plantg treated with glyphosate (70 ppm ) and ,TAA (40 ppm).
+:
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Infected plants treated with Blyphosate at 90
Ppe, recorded the lowest values in N content of their

pods « This ig g result of the fact that Orobanche
obtaing all nutrient from the host plant, ‘

In this comnectien, Okonkwo (1960) indicated
that materiagls were translecated only in the direction
of the parasite, This means that the 3 hoots of the
infected plants woulg no‘t contain gufficient nitrogen

Tor proper Pods and geed development,
7]

Our results are alge in accordance with thoge

obtained by Bakr shmed &t al, (1969b) on Vicig fabs .-

T

plantg,

Orobanche 3- Data in Table 9 clearly indicate that total

N content of Orobgnche gemerally increased reaching its
maximum in the5th somple and 8 noticable decrease sccuwred

in the last one with some fluctuations,

Concerning the effect of treating the plants with the
zeed substances, it appear® that these subgtances generally
decreased totsl N cmtent of the attached parasite plants,

e higheat effect was obtained by treating with &lyphosate
( at 90 ppm followed with 50 ppm).

Thig is subefantially due to the Kreat inhibition
of parasite growth after glyphosgate application, Moreover,
it 1s interesting * note that treating the ihfected plants
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with the conduct of glyphosate and Iaa delayed the
gerninatipn ofAQ:obggcgg‘seeds and also delayed the

appéarance of Orebanche on the surface of the soil till the
3rd aample,
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l.b: Phosphorus content :-.

Table 10 represents totsl phosphorus content of
different ergang of broad bean plant and Orobanche , ag
affected by the different tresiments during the experi-

mental period.

Total Phosphorus content of the roots in all tre«
atments generelly incressed continuously to reach its
maximum value in the 5th sample and them the values dec-
reaged in the lest sagmple . Phosphorus content of shoots
behaved as similarﬂ te that exhibited by the roots.

The decline in P content of both roots and shoots of the
various plants, occuring in the lasf sample could be i
attributed to trenslocation of phosphorus from theseéﬁa;ts
to the developing pods.

Compering total P content in the healthy plants with th:t
the infected ones treated or untregted with the used sub-
stances im this investigation, it appeared that the total

ampunt of P in the fermer exceeded the infected plants
generally,

The deta ulse show thst treating the plants with
glyphosate (90 ppm ) and 60 Ppm I4A ( J treat. ) recerded
the beat effedt Tollewed with I treatmens

The lowest effgct wes exhibited by tresting the
Plants with glyphosete enly at 90 ppm ( E treat ment ).

th
t:

of
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It ig clear from the present data that treating
the infected plants with both glyphosate and IAA resultgg
atimulate the accumulation of P in both roots and shoots
more than the untreated infected plantsi The phospherus
content of the pods of all treatments showed a conti-
nuous increase from the 5th to the 6fh sample. It appears
that the trend observed in the total amount of P in the
peds. was a result of the continuous accumulation of
this element ., As for the infected planta their values
wore extremely low asg comparad with those found in the
peds.. of the hea.fth.y plantaes I%°'is to be pointed out
that treating the infected plants with the substances
under investigation favoured P accumuls tion in the pd“as"
more then in the untreated infected plants which recorded

the lowest values In this connection,

As regards to totel P content of Orobagnche ,it is
clear from the data that in most cases, it increased

gradually withh the age to reach 1ts maximum in the last

sample,

It is interesting to point out that treating the
plants with the differemt substances inhibit the accum—
ula tion of P in the .parasite tiassues,
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l.c.sPotagsium content:-

The data in table 11 represent the redults of total
Potassium content expressed as mgm K per different

parts of horse bean plant and grobanche at the various

stages of growth.

It can be observed from the present data that K

conteat of the different plant parts of all treatments

geneYelly inoressed towards maturity though with some
fluctuations eapecislly in the root system in which X
content was decreased at the lsst semple{treat. Ab, D, E, HandI)

This decreése might be a result of the translocation
of the element towards other parts, as well as of its
bacl movement to the soil, This is in accordance with

those obtained by Bakr Ahmed et al, (1969 ¢) on Vicia
faba plant.

Total K content of the different parts of bmad bean
Plants (root, shoot and pods ) decressed in infected
pPlants if" compered with the healthy ones.

It is clear from the dets that glyhosate

clearly reduced
total X content of the Crobanche,

especially st the
concentraetion of 70 ppm.

The foregoimg results indicate that treating with
glyphosate increfsed total X content of the different

tr
+:
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pParts of the infected plants, Moreover, this treatment
reduced K content of the parasite, these results lead
to the suggestion that glyphosate inhibite the trans-
locetion of the element from the host to the paragite,
This findings were generally in conformence with those
obtained by Ahmed (1981) on Vicia faba,
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l.d: calcium content:

The cata concerning total calcium content of the
different parts of horse bean plant ag well as

Orobanche plant are calculated in Table 1 2,

It 18 clear from the present deta that Ca content
both of the roots and shoots generally increased till
the 5 th semple then decreased in the last one. This
result might indicate the continwous accunulation
of this element in these parts with advancing in age ,
On the other hand, the decrease noticed in the last
gemple espescially in roots might be a result of its
migration aither to the soil or to the pods during the
later steges of growth, V!

It Is interestimg %e notice that Ca content of the
" Pods  1increaesed till the last sample, Ca content of the
different parts of the healthy plants was higher in
general theén thet of either treated or untreated infected
ones. In this connection, El-Ghamrawy (1968 ) and Ahmed
(1981)reported alse that Ca content of the whole heslthy
plants was higher than thut of the infected ones plus
Orobenche, except in the firast three samples.

Comparing Ca ¢ontent both in treated or untreated
Crobanche , it GPpesred that Ca in the latter exceeded
that in the forme® in s8l1 samplesg.
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This result indicates thut the effect of glyphosate

is not limited to the sccumulation of Ca in the paragite
plent, but it mey elso cause an increase in the absorption
of the element from the so0il by host plants or may
reduce the translocation of this element from the

hbst pPlant to the parasite tohe,
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2. Soluble Sugax conten ts,

Data concerning reducing , non-reducing and totual
Soluble sugzars of various orgons of horse bean Plant
and Crobanche as affected by the different treatments are

represent  in Table 13, 14 andl5 , respectively,

2.a: Reduclng suger content:

It appears from Table 13 that reducing sugar content
both of the roots and shoots increased markedly from the
first sample reaching its maximum in 5 th one , then a
marked decrre@se was occurred in the lust sample.This
decrease cnuld’be attributed to the transformation of

reducing dugara to more complex carbohydrates in the
healthy plant, 5h

-1
)

b

As for the infecoted plants either treated or untreated
ones, the decrease in reducing sugars could be attributed
to the continuous withdgrawsl of dugar by Orobéndhe in
which reducing suger content increased continuously til] -
the last sample , !his result egreeds with the fact that
the parasite is d;ltitnte of chlorophyll.

¥any workers have reached similar conclusions with
grobanche sp., and with other paresitic flowering plants.
Thus Baccarini and Melandri ( 1967), Bakr Ahmed et 81,
(1969 b ) and Ahmed (1981) concluded that it was an
entirely heterotrgphiec Plent, It is elso clear from
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the present data that reducing sugar of either treated
or untreated infected plantg were greatly lower than thoge
of the healthy enes. This results are in cenferman-e with

these ebtained by Ahmed (1981).

Regarding reducing sugar ef peds, it is clear from
the data that some treatments caused a centimuous accu-
milatien ef reducing sugar +ill the last sample ( B, E,
G, I and J freatments ), en the otrher hand, the other
treatments resulted a decreasge in reducing sugar content

tewards the last sample ( A, C, D, H and P treatments ).

These results lead teo the conclusien that seme treat-
ments faveured the transfermation of the reducing sugars

5

te more complex carbehydrates,

Glypheszte . generally increased reducing sugar cen-
tent ef different parts if compared with the untreated
plants, except in the high dese which decreased it ( treat-
ment E ). Moreever, using auxin TAA stimlate the gly-
phosate effect in increasing reducing sugar content.

In this connection, Ahmed ( 1981 ) on Vicia faba found that

glyphesate increased reducing sugar content of the diffe=

rent plant parts.
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2.b: Non reducing sugar content :-

As regarding non-reducing sugar content, data in
Table 14 generally reveal that non-reducing sugar centent
of roots generally increased from the first sample, rea-
ching its maximm values in the 4th sample, then tended to
decrease till the lagt sample, except in the healthy plants
which reached its maximum content in the 5th sample and then
declined,

A similar trend was generally exhibited in shootsg
in sgpite of the marked increase which was obsérved in

reducing sugar content at the last sample.

The gredual increase which occurred during tﬁé first
stage of grewth of all treatmentg might be attributed to
& relatively high rate of sucrose formations as compared

with its trenslation to the other organs.

On the other hand, the decreace in sucrose content
which occurred either in the SEE gsample (except the high
dose of glyphosate alone or with IAA ) might be due to a
higher translocation then that of its formation as.a
result of the increased demands for carbohydrates during
the nod filling stage,.which recorded a continuous increace
till the last sample in addition to the effect of
Orobanche parasitigm egpecially in the infected plants
either treat2d or untreated with the used substances.

tr
t:
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This was early confirmed by Bakr shmed et al, (1969 b)
and Ahmed (1981) . As for non- reducing sugar content,
it appears that infection with Qrobasnche decreased the
content of these sugars in various organs of host
plant. Nevertheleas, treating the infected planta with
glyphosate cither alone or with IAA favour the accumula-
tion of 3sucrrose especially in shoot system over the
healthy plants., In this connection sAhmed (1981) on
Vicin faba

lconcluded that the increage of gticroge which VoL
observed in the infected pPlants either treated or

untreated with glyphosate was due to the favouring
effect of tke developing parasite deedlings on 3ucrose

formation as the main translocatable jugar .

A

Glypﬁosate greatly decressed the content of non-
reducing 3ugars in the parssite e3pecislly when used
alone (E and D trestments ). This results mainly from
reduction in dry weight of the paresite due to the
application of glyphosate.

Thede results ere generally in conformance with

those obtained by Ahmed (1981).



.

80

- e b

00°S 86°L  LL°ST 10°T. 9T1°0 #0°0 .~ eYouBqoxQ
98°8Y 96°ve  9T*ET - = =T 8pog ,
ge 2T 99°0T TP*LT T0®9T  ¥°GT +¥°2T Ll°z S300um S
gg* 62 69°9 €0's  ¥v's  PL€ L0°T 8300y
v°9 99°6 Ly*ST €86  96°0 80°0" = eqouBqoIp _,
8°v6 8G°6ET 20°06 _ - - speg e
e ve GO°€E€  86°8T  TI*2V G2°62 ¥O°ST 2Pz siooqp
¥o'sg cg°8 €9°FT 26°ST SP*L gt LO*T 8300y
P -, ..
S6°0T ev*9T z2ztoe LT €€ 21°0 = oYoueqoo b
99°2Y 92°99  90°6T - = - - Bpog
¥2°8T 68°G€  6E°FT  60%°22 96°Te l9*2T bz  sjooug o]
GL*9 26°6 Y6t 6 LL*IT  T€°€  98'% 60°T s300¥
28° 62 88°19 TL°09 P0°Sz  ¥¥°T  10°0 ~ efoueqoxp .
L*62 g8*lf  9°12 = - - = Bpod
15°9T 62792  €¥°0z 0S°zz  LILT T9°0T 6£°z B3 004g g
I0w*9 61°¢ GO*ET 8T L6°T1 Ky 60°T .-peou
86° L0 gctlot ey T - T T v T e "
£8'te gL'et” 60°L2 6*8f G6°92 62°6 I£*z 83008 v
S0° 1T l8*6  G6°92 €¥*9T $5°L 6E°  60°T  sjo0y
ov { il LL €  sww¥in &
wox %L % F e g
o¥e oAy A 8 fep .V.,,owm wﬂm.nm, _._ jue g

FY R

‘ .muga Ha»no-ﬁna&no oﬂ. md.?.sw Toajuoo TEOTEOWD
J0 upﬁnawona U9 10 FITP Y3 £q pejoe yye B (egoonTd*Bw) IR Jo pue

-.

3uBTd weeq pvOIqQ JO _.E.mmno JWISIITP OUF JO JUS3UOD. IBFNE Bupoupe I-uwoy ¢ T eTUEJ



81.

oot 69%1.. _.Ct'lz 99°12 G0%2 P > owoumqogo )
y9*gh 26°v8 o€zt - n w 5 spog
bgoee 8L7lz  6L¥E 2¥TE 88792 SESTT bz syeewg r
2¥° L 20°6 66% E£6"IT T10°8 TS°Y  LO°T s300y
98°€T €9°6T  z2°0T zl'zz 98'z T ewmeqeso
€€° TS 1898 ge'lt T - - ® speg re
10°8T eL*92  82°8T 9€°Gz 99°22 69°2T Iz  s3coup I
vo L £6°8 6€°6 TE'ST 8v°F  Z¥°S  60°T mio0y
96° 1T 69 §9°WE l9°6 . €6°0f ~  eyoweqoxg
TLTL €596  .88°9Y - s = = T spog i
¥6°61 z2*lz €SVZ 6LIC 81°GT US°C€T l£*z  sjo00m H
099 8B 65ML  S9NIT; 95°S. €1°6 Lo°T 8300y
WSt | 60°8T  *sz 9L .ﬁ..o, r = ovomeqego
8L°86 GE*9ST 2~ i% = speg
2r°ee 68°YE~  8SUT2  Lv*l X.a 60%T Lz S0 L]
96%9 6L°6 SS9 ¥PPT  THGL eS°h lo°t 0 macow
0L*02 8'€T 19°¥Ss 692t 8 T - » ououvqex( g
v¢ 001 T°00T - etz T m.s.,._ = T spsq
L2 €1°82  8L'92 69°C9  66°9% E..ﬁ gh*z  B300ug P
88° L SETOT  $8°9 T6°8T  66°G( zL°¥ Lo°1 B3 009
orT md 86 95 "o
CweeW . AL LA g B T smmae P ——
eFBIOAY ?nuv u oFe pﬁd.mm awe g .

A

&

“(*P3uco ) 2 T eTqeL




82

2.¢: Total sugar content :-

It appears from Table 15 that total sugar content
of all treatments both in roots and shoots inecreased
markedly till the 5 th sample, therefore, a sudden
decrease was observed generally in the last sample. On the
other hand, total Sugar content of pods increased till the
last sample, Thisg indicates that the marked decrease which
eccurred at the last sample in both roets and shoots wasg

due to the translocation of sugars to the developing pods,

Ag for total sugar content of Orobanche, it ig clear
from the present data that these sugarg tended to increase
in mest treatments towards the last sgample, Moreovﬁr .
treating the plants'with glyphosate only, reduced fhe values
of sugar content in the para%ite if cempared with either
infected untreated or infected treated plants w1th both
glyphosatem;ﬁd“IAA Th;kbeet effect wag’ recorded by treat—
ing with 90 Ppm glyphesate ( E'treatment).Regarding the
effect of the different treutments on the total sugar
content, it is clear that treating the plants with both
IAA and glyptesate faveur the accumilation of sugars of e
different plant parts mere th n treatiag only wifh glyp o-
sate,.This leads to the suggestion that treating with TAa
leads to a change im the hormonal balance within the nlant
under thesge balance - more sugars were accummlated in the trea-
ted plants.

th
t1
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Pig.6: Showing the biologlcal control of broom¥ape by
the different isolated Fungi 3

x
Control Treat.l 3 Broomrape inoculated with D.W,

- 1=Treat.As B?_npe inoculated with FPusarium ap.

2- B: " " « Hiszoctonia sp..

| 3= u C: " " n Sclerotium sp.
4- , D Cm " w Alternaris sp.
Be o B3 " " w FHhicopus ap.
6- . IR " " « Aspergillus sp."“a".
T- o & w " » Aspergillus 8p."b".
8- . Hs " " " Penicillium sp.

—

& D.W. » Distilied ¥ater,
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meturslly. Thus , seeds foiled to disseminate censequ-
ently, insculmm ef such persgite would met be sdded te

the 3pil.

It was found oslse that wounds were e3gentisl for
broomrape invasien by the fungi. Wounds csused by

the insect Phytemyzs erobanche, the notursl enemy af

Crobonche sep. feeding en its seeds ( Hemmsd et sl ,
1967 snd Manjumsth and Negorkatti, 1977 ), would help
the infectien eof broemrepe fruits by the iselated

fungi.

Data in teble 16 snd Pigure 6 indicate thst Fugesrium ap.,

Rhizectonria spp.,, Scleretium SPe, Alternsris spp., =nd

Rhizepus sp. ware Pathegenic snd sffected the Sead
germinstion ef broemrspe plants after inoculetion with
28.8% , 38.8 %, 45.6 % 724.6 % end 67.6 % , respect~
ively, sand shewed grest reducgion in germinstien threughsut

the 15 deys »f the test then the centrel trestment.

Whereass ms spperemt reduction in 3eed germinatien
sccurred in cege of Aspergillus sp."a"™ and "b§ and
Penicillium 3p. but mearly the germimetisn. percemtsge wos
equ2l  thet ef the ;contrel. |

In this cemnectien , Al-Mensufi (1982) found that
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Table 163 Germination percentage of Qrobanche crenatm
Seeds from the expriment of biological con-
trol by different fungi.

250 seeds after 15 days.

Treatments % germination

milnate ' nge gled-

geeds geeds
A 72 178 28.8
B 97 153 38.8
c 114 136 45.6
D 59 191 23.6
E 169 81 ‘ 67.6
F 177 73 70.8
G 177 73 70.8
H 177 73 70.8
I 177 73 70.8

the percentage of gersination of Orobgnche crengtg seeds

obtained from rotted fruits was legs than that of healthy
ones, and suggested, algo that the use of the ingect
ngtqnng;Qrogggcgég - combined with the pathogenic fungal
iaolates for successive geveral years could be a congid-

erable biologicel control method for Orobgnche cremats,




