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ABSTRACT: Two pot experiments were carried out during the
two successive seasons of 1998/1999 and 1999/2000 in the groenhonse
of Agric. Bot. Dept., Fac. of Agric., Zagarig Univ. The investigation
aimed to evaluate the effectivencss of applying glyphesate herbicide |
on comtrolling Ovrobsnchke crensta parssitizing two faba bean
cultivars (Giza 714 and’843) and its pessible cffects on grewth
characters, yield and séed chemical composition of the host- parasite
relationship with Orodanche crenate.

The obtained results indicated that, glyphosate was effective in
controlling Ovobanche grewth. Om the other hand, growth
characters, dry weight of the different organs, yield and its
components, N P K and carbohydrate fractions concentrations in the
sceds were markedly increased in the healthy plants in the two
cultivars comparable to the infected untreated or treated emes. The
infected treated plants with herbicide, surpassed the wntreated
infected piants in growth characters, dry weight of all organs, yield
and its components as well as nutrients and carbohydrate fractions
in the seeds. Such treated plants could net approach healthy ones
and the best dose of glyphosate was 75 ml in 200 L. water /Fed. The
pumber and dry weight of broomrape of infested Giza 843 cultivar
pliant were significantly lower than in Giza 714 one . Moreover, great
reductions in the most of growth characters, dry weight of the plant
organs and yield as well as N P K and carbohydrate fractions
concentrations in the seeds were found in the susceptible cultivar
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Giza 714 . Moreover , higher concentrations of Ca , Fe, reducing
sugars, non reducing sugars and tqtplsnganwenrmrdedmthe
seedsofﬁemmltnlumﬁnsmblemudtlmupm

the role of these nutriemts and urbohydnte frachons
mechanism of tolemeetoptnnte mvulon. :

INTRODUCTION

Faba bean ( Vicia faba) is -

considered one of the most

important and popular leguminous
crop in Egypt as well as in many
other countries .It is consumed as
green and dry seeds for its high
protein content. Faba bean seeds
collnnaboutfzs%pmasmﬂ
as  other esseu(ul tmnenl

- clements. -

broomrape (Orobanche :crenata

Forsk .) in field bean is one of the

main problems which occur
heavy economic losses of faba
bean seed yield. Orobanche

Ghobashy, 1997).
The control of Orobanche
parasitism in faba bean using the

systemic herbicide glyphosate is’
one of the most favourable

treatment in the field for
improving plant yield (Salem et al.
1989).

Therefore, the purpose of the -

“Two pot

ptesent work auned to study the
effectiveness of glyphosate ('N-

_Phosphonomethyl -glycine) in
controlling Orobanche crenata

“parasitizing ‘two faba bean |
.cultivars and its effect on growth.

"characters, yield , its components
and seed chemical composition of

‘host pﬁﬂlmp-w}ﬂl“

Orobdnchemmta

MATERIALS AND
METHODS

“carried out during the “two
_successive seasons of 1998/1999

,and 1999/2000 in the greenhouse

“of cultural Botan .
infectiontofababeanplantzummb:e'-"'o Agn y, Dept

a reduction in plant growth seed"
yield ( Salem et al 1991 and -

Faculty of Agnculture hgaz:g

'University, A.R.E.
Seeds of Vicia faba L . CV.

- Giza 714 (a susceptible cv. to

Orobanche infestation) and Giza
843 (a resistant cv. to Orobanche
mfesmnon)were obtained from the
Agriculture Research Center ,
_Giza, while parasite’ seeds of
broomrape(Orobanche crenata)

kindly obtained from the Weed =
Control sectnon, Mlmsu'y of Agnc _

the"j' -
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,Giza , Egypt. Plastic pots 25em.
inner diameter filled with 10 Kg
mixture of caly and sand dry soil
2:1 which were fertilized before
sowing with 22  gm/pot
superphosphate, 1.2  gm/pot
potassium sulphate , while 0.5 gm
calcium nitrate was added to pots.
Before sowing, about half gram of
Orobanche seeds was mixed
thoroughly with the soil of each
pot assigned to infected
treatments. Six seeds of Vicia faba
were sown in every pot on the first
of November in both seasons. Pots
complete germination then thinned
10 leave three uniform seedlings in
cach pot. Three concentrations of
glyphosate (60, 75, and 90 mi/200
L water /Feddan)were sprayed as
post emergence foliar spray at
three times (40,55 and 70 days
after sowing) -

The experiment mcluded five
treatments for each broad bean
cultivar as follows:-

A. Healthy plants sprayed wnh
water. ,

B. Infected plants sprayed with

C. Infected plants sprayed with
glyphosate at 60 ml in 200L.
water / fed.

D. Infected plants sprayed with
glyphosate at 75 ml in 200L.
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-water / fed.

E. Infected plants spmyed with

glyphosate at 90 ml in 200L.
water / fed.

. Pots were arranged in a complete

randonnzed design system and
each pot in each treatment was
subjected to equal condition as
possible. All agricultural practices
were carried out during the
experimental period in the normal
way as recommended by the
Ministry of Agriculture.

Growth characters:

- After 90 days from sowing, plant
height /plant, number of leaves /
plant, number of branches/ plant,
dry- weight of -different . plant
organs/plant. (A.O.A.C,1970)were
recorded.

Yield and its components:

At maturity stage, pods of evesy
treatments were harvested and
number of pods/pot, number of
seeds/pot, weight of seeds/pot,
seed yield/pot and weight of 100-

'seedwmmoorded

Seed chemlcal composition :
The constituents of the ground
faba bean seeds were determined.
Carbohydrate fractions
concentrations were estimated as
mentioned by Bernfeld (1955) and
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Miller (1959). In addition, mineral

nutrients ' * concentrations  were-

carried out using the acid digest of
faba bean dry seeds according to
Piper (1947). Total nitrogen was
estimated

Potassium as described by Brown
and Lilleland (1946) .Moreover,
calcium and iron were determined
using atomic absorption apparatus
(Unicum sp 100 atomic absorption
spectrophotometer)(Kiston  and
Mellon, 1944).

All data obtained were
statistically analyzed and the mean
. were compered using new L.S.D
values(Sendecor and Cochran,
1969).

It is to be mentioned here that the
successive seasons conceming the
effect of applying glyphosate on
growth characters , yield and seed
chemical composition of two Vicia
faba cultivars showed
approximately the same trend .
Therefore, the effect will be
discussed on the average values
obtained of both seasons.

RESULTS AND

DISCUSSION
It was clear from the results in
Table (1) that broomrape number
in the infected faba bean cultivar

colourimetrically

(Naguib, 1963), total Phosphorus .
(Snell and Snell, 1954) and total .

Salama, et. al.

Giza 714 was more than those in
cultivar Giza 843. Moreover,
spraying the infected faba bean
plants with glyphosate résulted in
a conspicuous reduction in the
number of broomrape per pot,
since the reduction was 52 %, 45%
in both Giza 714 and Giza 843
cultivars, respectively  when
compared with the infected
untreated one. Kamel et al. (1988)
and Zahran ef al. (1988) came to
the similar conclusion.

(A) Growth characters:

The results in Table (1) indicate
that in the two cultivars, the
infected faba bean plants recorded
the lowest plant height in the two
seasons comperéd to healthy
plants. These findings are in
conformity with those of several
workers including, Singh et
al.(1971),Hassan(1977), Baker
Ahmed et al.(1978),
Ahmed(1981),Kheir et al. (1989).
They concluded that Orobanche
parasitism resulted in a significant
reduction in plant height of faba

Moreover, data revealed that
there was a significant effect on
the treated faba bean plant height
due to spraying plants with
glyphosate . It is obvious that in
both cultivars plant height was



Table ( 1): Effect of infection of two Vlck faba cultivnrs with Orobanche crenata and foliar spray wlth
ﬂphosate herbicide on growth characters and broomrape aumber / pot at 90 dnys after sowing

Season | Season 2 ._ Avcrage of two seasons

Cultiva Treat. Broomrape Plsat  Leaves Branches Broomtspe Plant ~ Leaves Branches Broomrupe  Plant Leaves Branches
. Number Height(cm) Number Number Number Height(cm) Number Number Number Height(em) Number _Number
A . 0000 50785 42504 3337 0.000 65.807 850.437 61,168 48518 3584.
. B 8.000° 59353 35210 312t 5113 B&273 40.880 3.330 5.557 53813 38045 3228 .
Giza?l C 4803 53051 30.041 23027 . 2043 63440 41327 3553 3873 68248 40634  3.280.
D 2687 BB8.519 - 40972 3118 2177 84.830 u.m; 3682 2572; 60.675 < 43083 3,390"..
E 36850 55300 37.388 20847 1577 04873 42883 3.107 2813 6003 40136 2877 .'
Average 3484 54622 30.221 3050 2382 62005 44504 3496 2023 58793 418683 3273
LSDO 075 1233 2220 0828 0382 2007 1200 00645 0452 1383 1118 0463
LS.DO 4002 1704 3230 0914 0586 3007 1746 0938 0857 2012 . 16824 0874
A 0.000 80.204 43730 3.0t 0000 70.830 61.327° 3640 ' 0000 85367 . 47.529 3371
B 2333 53812 36526 2553 1123  63.160 . 42863 2907 1728 58.486 36800 2775
Giza84¢ C 1333  56.084 30123 2450 0.203 06.977 48660 2887 0768 61520 42802 2673
D 0.777 58820 41.608 2853 0.167 69.087 47.323 2997 0472 83953 44485 2775
E 1333 56722 39786 2208 0523 08.353 48437 2680. 0828 62538 43112 2463
Average 1155 57124 40.156 2588 0403 67821 48.382 3.036. 0.779 82373 43518 23811
L.SD.0. 1304 4875 1834 0843 0848 . 1288 1297 0507 0817 1272 1173 0.438
L.S.D.0 18e7 2728 2378 0038 0797 1828 1887 0739 1189  1.851 1.707  0.839

£00Z (8)'ON 0€ 104 “S3Y U8y [ Szvdvg

LEST
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decreased in the infected plants as
a result of spraying plants with
glyphosate when compared with
healthy plants. In these connection,
Jaworski (1972), Roisch and
Lingens (1974) recorded an
increase in plant height after
glyphosate application compared
to infected unsprayed plants.
Furthermore, there were a
significant difference between the
two cultivars used, in plant height,
since Giza 843 cultivar was the
vigorous in this respect compared
to Giza 714.

Conceming number of leaves, it
is worth to notice in Table (1) that
Orobanche infection reduced the
"~ number of leaves per plant when
compared to healthy one. Ahmed
(l%l)smeddnt,asngmﬁclnor
highly significant increase in
number of leaves was recorded in
the healthy faba bean plants over
perasitized ones and that may
confirm with the present results.
Also, Singh et al. (1971), Baker
Ahmed et al.(1978) , Salem et al.
(1989), Kheir et al.(1989), El-
Ghamrawy and Neumann(1991)
and Salem et al. (1991) came to the
same conclusion .

The application of glyphosate to
faba bean of the two cultivars
decreased number of leaves when
compared with the healthy one, but

Salama, et. al.

increased the values of number of
leaves when compared to infected
unsprayed plants .That increase of
number of leaves might be
attributed to the excellent control
of the herbicide on Orobanche and
this minimizing Orobanche-crop
competition giving a good chance
for good crop growth. On the other
hand , leaving Orobanche with
infected plants gave the lowest
number of leaves and that may be

due to the great competition of
Orobanche for water, mineral

Theoemltsmmhumonythh
those reported by Jaworski(1972),
and Roisch and Lingens (1974).
They found that spraying plants
with glyphosate decreased plant
growth compared to unsprayed
ones .

The obtained data in Table(1)

compared to healthy ones. These
results were true in both seasons as
well as in the two tested cultivars.
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Thus, it could be suggested that
this reduction in number of
branches might be due to the
competition between Orobanche
and faba bean on minerals and
metabolites. Harb (1972), Baker

Ahmed et al.(1978) , Salem et
al(1989), and El-Ghamrawy and
Neumann(1991), concluded that
the infected faba bean with
Orobanche showed lower values
of the different growth characters.

Apphcatlon glyphosate cause a
decrease in the number of
branches compared to-the healthy
plants. There were no significant
differences between plants treated
with the herbicide at all studied
concentrations and the infected
unsprayed plants. In this respect.
Kamel ef al. (1988) and Zahran et
al. (1988) concluded the same
results.

Conceming the number of
branches of the two studied
cultivars, there were a significant
differences between the two
cultivars in number of branches at
the two seasons of study. Giza 714
cultivar recorded higher number of
branches per plant than Giza 843
cultivar. This differences between
the two cultivars could be
attributed to the  genetic
architecture of variety .(Yarnell
1962).
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It is also clear from Table (2)
that dry weight of broomrape
recorded higher value in Giza 714
cultivar than in Giza 843 and the
infected faba bean showed the
highest value of dry weight
compared with the infected -
treated plants. In addition the dry
weight of roots, stems , leaves and
whole plant in both cultivars of
faba bean was decreased
throughout the experimental period
of growth as a results of
Orobanche parasitism and Giza
843 recorded the heaviest dry
weight than Giza 714 cultivar.
These results agree with those
previously reported elucidating the
various determental effect of such
parasite on host growth ( Singh et
al.,1971,Ahmed, 1981, Abd El-
Hafeez ,1981 and Salem et al.
,1991).

Concerning glyphosate
application , it is obvious from the
same data that application of
glyphosate  exhibited varying
degrees of dry weight reduction in
faba bean plant organs depending
on herbicidal concentration. In
general, the dry weight of different
organs were significantly
decreased compared to unsprayed
one in both tested cultivars and in
the two seasons. On the other
hand, dry weight of the different
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Table ( 2).: Effect of infection of two Vicia faba cultivars with Orobanche crenata and foliar spray with glyphosate
herbicide on dry weight (g /plant) of the various organs gnd broomrape weight (g/pot) at 90 days after sowing .

Season 1 Season 2 Average o:  two _seasons
Cultivars Treat. Broomrapc Roots Stems Leaves Whele Broomeape Roots Stems Leaves Wiele Brosmrape Roots Stems Lesves Whole
weight plant weight plont  weight plant

A 0.000 0.861 3.308 2411 65N 0.000 1.007 3.407 2.830 7.244 0.000 0934 3.33%6 2.621 6911

B 9.330 0.707 2382 2.008 5.067 7.920 0830 ° 2760 2357 5947 8.625 0.769 2.5%6 2.183 5.507

GizaTi4 C 5.507 0.753 2.831 1.866 5450 3510 0.883 2970 2.190 6.043 4.509 0818 2.901 2028 5747
D 3290 0.849 2.899 2.169 5917 2.803 0.997 343 2.206 6.626 3.047 0.923 3.161 2.188 6272

E 4616 0.878 2514 2.184 5.576 2.690 1,033 3.523 1.850 6.406 3.653 0.95% 3.019 2017 5.991

Average 4549 0.810 2.780 2.128 57117 3388 0.950 k¥l 2.287 6.453 3.967 0.380 2.998 2207 6.085

LSD.0S 1216 0.182 0.849 0.637 1.042 0.811 0.146 0.762 0.669 1.495 0.663 0.149 0.639 0.633 1.193

L.SD.01 1.769 0.265 1236 0.927 1.516 1.180 0.212 1109 0974 2.178 0.965 LZ" 0.930 0921 1.738

A 0.000 0912 3.888 2.880 7.680 0.000 1.070 3910 3383 8.363 0.000 0.991 3899 3132 8.022

B 2,000 0.878 2.587 2,652 6.117 1.000 1.033 4213 3.113 8.359 1.500 0.956 3.400 2883 7.238

Gixa84 C 1.663 0.80% 2.888 2.394 6.091 0.230 0.953 3.390 2.810 7.153 0.947 0.881 3.139 2.602 6.622
D 0.600 0.882 3.540 2,966 7.388 0.097 1.042 3.603 2.993 7.638 0.349 0.962 3572 2.980 7.513

E 0.776 0.805 3.528 3.095 7.428 0.463 1.080 3167 3.047 7.294 0.620 0.943 3.348 3.071 7.361

Average 1008 0.857 3.286 27197 6.941 0.358 1.036 3.657 3.069 7.761 0.683 0.946 34N 2933 7.351

L.S.D.0S 0811 0.170 0.488 0.579 0.842 0.861 0.129 0.741 0.820 1.093 0.743 0.128 0.564 0.658 0.881

LSD01 1.180 0.247 0.710 0.842 1.2 1,253 0.187 ~ 1.078 1.194 1.590 1.081 0.186 0.821 0958 1.283
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organs . of the infected plants-

treated wuh glyphosate could not
approach ‘healthy ones in thls
respect m spite of increasing
herbicide "= ;. +

treatment ‘was the supreme one

with respect 10 dry weight of the

different organs in the two
cultivars. ~ This :finding revealed

that, glyphosate applwatxon was
more effective. in controlling h
" of depletion of the host from

Orobanche gmwth in this respect.
These finding are in harmony with
those of :iSchmitte et -al
(1979),Schluttet and Aber (1980) ,

Petzoldi (1981) ,Ahmed (1981), -
Kukula and
Masri (1984); Nassib et al. (1984), -

Amenemos(l983),

El-Ghamrawy et al. (1986), Zahran
et al. (1988)Khalaf (1989)
Hassanain ‘et al (1990). They
concluded that dry weight of faba
bean were . increased after
glyphosate apphcauon compared
to infected unsprayed plants. In
addition, the dry weight of the
different plant organs of the two
cultivars showed its maximum
content in Giza 843 cultivars while
the lowest content was recorded in
Giza 714 cultvar.

(B)Yield and its components:
Data in Table ( 3 ) revealed that
in the two cultivars there were a

concentration.
Furthermorc, ‘the second dose

1541

significant decrease in number of
pods, number of seceds, weight of
seeds and seed yield per pot as
well as weight of 100-seed as a
result of  infestation  with
Orobanche compared to the
healthy plants in the two seasons.
Moreover, the reduction in yield
and its components due to
infestation might be due to the
effect of broomrape on faba bean
growth and this in turn are a result

metabolites and organic nutrients.
El-Ghamrawy (1968), Abd El-
Hafeez  (1981), Ahmed
(1981),Darwish (1982), Ghobashy
(1997) and Mahmoud (1998)
found that Orobanche parasitism
clearly affected number of pods,

and fresh and dry weight of seeds

which were significantly higher in
the “healthy plants than in the
infected one.

Glyphosate application
significantly decreased all
parameters of yield and its
components in the two cultivars
when compared to healthy plants
but infected plants treated with
glyphosate were superior than
infected untreated ones as regard
their growth and yield, however
they could not approach healthy
plants in this respect. Schmitte et
al. (1979),Schiutter and Aber



Table (3 ): Effect of infection of two Vicia faba cultivars with Orobanche crenata and foliar spray with glyphosate herbicide

, et. al.
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on yield and its components .
Season1 . Seasen 2 Averagesf two sessoms
Caltivars Treat. Nof Pods N.of seeds Wil sceds Welght of Seeds yleld N.of Pede N.du-twuu Woight of Seads yieid N.of Pede N.of seeds We.sf seace Walght of Seeds yield
fpet ___Ipst HL“#JE!L’L’L_M“_JE&“ Jpet fpot __(gmpipot 100-meds (gu)pot
A 7000 12330 6927 57933 20781 7163 10270 3267 52133 15801 7082 11300 6097 35033 18291
B 3000 5330 23536 47800 7608 2333 3780 . 1977 49952 5931 2667 4558 2257 48876 6.770
Gm74 C 3430 8167 4317 52007 12951 33553 6223 3823 50938 11469 3492 1195 4070  S1473 12210
D 3830  9.050 4440 52630 13320 3300 7127 3620 51139 10860 3365  8.089 4030 51885 12090
E 3330 6110 2943 4783 8829 4110 7.083 3493 48308 10479 3720 6597 3218 48082 9.654
Average 4118 8197 4233 51645 12698 4092 6897 3636 30494 10908 4105 7547 3934 51070 11803
LSDOS 1226 1362 1066 4781 3199 0767 1219 1567 1661 4639 0802 1161 0726 2367 2945
LSDO1 1784 2272 1351 © 6957 4655 1116 1774 2280 2417 6749 1168 1689 1057 3734 4285
A 14320 24330 14570 68360 43710 15307 26250 15.127 54839 45381 14814 25290 14849 61700 44546
B 9.166 14666 8190 36313 24570 10113 15033 7817 51451 23451 9640 14850 8004 53882 24011
Gmasdd C 9830 18500 13047 60.510 39141 13000 24447 13307 35326 40521 11415 21474 13277 57918 39831
D 12530 23600 13600 61993 40.800 14267 24.683 13967 37052 40701 13399 24142 13484 59523 40781
E 13066 22233 13160 $9.653 39.480 12570 24.000 13303 SS464 39909 12818 23117 13.232 57559  39.698
Average 11782 20666 12513 61406 37540 13.081 22883 12664 S54.826 37.993 12417 21774 12589 8116 37766
L.SDOS 1392 2831 0977 2078 2933 1234 2,634 1841 3736 5523 0837 2294 1048 2499 3146
LEDO1 2026 4118 1423 3018 4268 1796 3833 2678 5436 8035 1219 3337 1520 3638 4.7
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(1980) , Petzoldt (1981) ,
Americanos(1983), Kukula and
Masri (1984), Mesa ~Garcia et al.
(1984) and Nassib et al. (1984)
sustaining the obtained resuits.

It is interesting to note that the
superiority in yield and its
components of the infected plants

attributed to satisfactory control on
Orobanche to allow better growth
e.g. plant height, number of leaves
and branches, dry weight of the
different plant organs which
‘reflected on plant yield.

It also appear from the data in
Table(3)that infected Giza 843
cultivar plants treated with
glyphosate were the supreme one
with respect to yield and its
components compared to Giza 714
cultivar plants and the second dose
treatment was the better one in this
respect. The  obtained results
concerning the higher values of
yield and its components in the
resistant cultivar (Giza 843) than
in the susceptibie one (Giza 714)
show a good measure of
agreement with those of Kheir et al
(1989).

(C)Seed chemical composition
As for as the chemical

composition in the seeds of the two

1543

cultivars of faba bean plants
infected with the parasite is
concerned it was shown from the
results in Table (4) that N, P and
K in infected host seeds showed
insignificant  decreased than
healthy ones. Similar results were
reported by El-Ghamrawy (1968),
and Assad (1971). On the other
hand, both Ca and Fe on the
contrary were the only nutrients
elements that increased in faba
bean seeds after infestation with
broomrape. This increase in
Calcium and Fe especially Ca with
itt known role in cell wall
properties and permeability might
be taken as a spontancous defence
mechanism elaborated by the host
in response to infection. There is in
fact, a considerable amount of
resistant cultivar 843 recorded
higher concentration in calcium
than the susceptible one (714).That
broomrape stimulated calcium
assimilates by host plants was
previously concluded by El-
Ghamrawy (1968) with faba bean
and Singh et al. (1971) with
tomato. Also, Abou Raya et al.
(1973) suggested that changes in
K:Ca ratio established a functional
state of the host that might serve as
a protection againest parasite .

-1t is also clear from the data in
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Table (4) Effect of mfectlon of two Vwiafaba cultivars with Orobanche crenata and foliar spray with glyphosate
' herbicide on N,P,K,Ca and Fe concentrations.

Season 1 . Seasen 2 Aversgeof _ two  sessoms

Cultivary Treat.  N. P. - K Ca Fe.' N.- P. K Ca.  Fe N. P. K Ca. Fe.

% %_ % % ppm % % % % ppm % % % % _ ppm
A 3525 0382 2160 0517 126900 T33! 06N 2622 0675 165000 3449 0627 2391 059  146.450
B 333 0575 2111 0544 230000 3186 0652 2802 - 0580, 219200 3260 0614 2357 0612 224600
Gaa7l4 € 31183 (0476 2147 0456 141700 3257 © 0622 2612 G595 185200 3188 0549 2380 052 163450
S D 7 3142 0469 2145 0487 216200 3300 0613 2611 0667 209700 3221 0541 2378 0577 21295
E~ 3229 0471 21627 0497 189600 3336 0599 20624 0650 209300 3283 0535 2393 0574 199450
Average 3270 0515 2145 0500 180.880 3290 0631 2614 0653 197880 3280 0573 2380 0.577 189380
LSD.0* 0246 0072 0009 0073 30918 0259 009 0007 0095 46969 0244 0077 0008 0O0B4 38710
LSDOI 0358 0104 0013 0106 44983 0376  0]40 0010 0139 68333 0354 0112 0011 0122 56320
A 4337 0468 2115 0711 213967 4450 0585 26350 0930 279700 4394 0527 2383 0821 246.834
B 3975 0458 2119 0811 258800 3938 0569 2656 1.060 © 329800 3957 0514 2388 0936  294.300
“Ghas4F € AN 0498 2112 0734 181300 4320 0582 _ 2647 0960 237.000 4226 0540 2380 0847 209.150
w7 D 4085 0502 2114 03467 181500 4050 0555 2649 0770° 237300 4068 0529 2352 0358 209400
E 3986 0484 2162 0612 202000 4168 0533 . 2619 0800 203300 4077 0309 2391 0706  202.650
Aversge  4.103 0482 2124 0643 207513 4185 0565 2644 0904 257420 4144 0524 2384 0773 232467
LSD.0: 0509 0.168 0437 0074 28580 0853 0059 0018 6117 96701 0489  0.110. 0221 0094 69360
0137 100.910

LSDO1_0740 0245 0636 0107 41581 1240 008 0026 ° 0170 140690 0711 0.18 _ 0321

i
Ay

PN L
< ¥

& e &
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Table(4) that glyphosate
treatments showed insignificant
increased in the concentration of
N,P and K in the two cultivars
except the insignificant decline
noticed in the concentration of N
and P in the seeds of susceptible
cultivar (714). Moreover, seeds of
the infected plants treated with
glyphosate . were superior than
infected untreated ones in the
concentrations of N,P and K in the
resistant cultivar.

The resuits in Table (4) aiso
showed that a  consistent
differences could be noﬂeed
between the healthy and infected
seeds of both cultivars Giza 714
and 843 conceming the
concentration of Ca and Fe. The
most marked difference is the
higher concentration of Fe in the
seeds of the resistant cultivar than
that in the susceptible one and this
may suppose the role of this
nutrient in the mechanism of
tolerance to parasite invasion. This
might entail an active absorption
of iron by the infected plants.

Concerning the effect of
Orobanche infection on
carbohydrate fractions
concentrations in faba bean seeds
(Table5) it can be easily noticed
that seeds of infected host plants
recorded significant lower values
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of reducing , non reducing and
total sugars as well as insoluble
and total carbohydrate
concentrations when compared to
the healthy ones in the two
cultivars. This effect of
Orobanche  parasitism on the
different fractions of carbohydrates
was confirmed by those of Abd El-
Hafeez (1981), Ahmed (1981),
Kheir et al (1989),Ghobashy
(1997) and Mahmoud (1998).
They concluded that the values of
reducing and total sugars
concentrations were much lower in
parasitized faba bean plants than

' corresponding values in the free
infested

ones.

It is worth to notice that, in the
seedsofthetwosmd:edcntuvus,
glyphosate i to the
infected faba bean recorded higher
concentrations of all fractions of
carbohydrates compared with
those of the healthy seeds with the
exception of the decline noticed in
the insoluble carbohydrate in Giza
843 cultivar. Ahmed (1981)
concluded that total sugar content
of various glyphosate treatments
showed higher values than infected
untreated plants and these plants
could not approach healthy ones in
this respect. It can be also noticed
that the concentrations of reducing

sugars, non reducing sugars and
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Table (5): Effect of infection of two Vicia jbba cultivars with Orobanche crenata and foliar spray with glyphosate
herbicide on Carbohydrate fractions concentrations.

Season 1 Seasen 2 Aversgeof two  seasons

Cultivars Treat. R.S. N.R.S. T.S. N.S.C. T.C. RS, N.R.S. T.S, N.S.C. T.C. R.S. N.R.S. T.S. N.S.C. T.C.
A 2.067 13.853 15920 37680 $3.604 - 2.667 14500 17.167 42833 60.000 2367 14177 16.544 40257  56.802
B 1.200 13.050 14250 29.150 43.400 1:867 . 12280 14.147 33553 47.700, . 1.5 12.665 14199 31352 45550

Gia714 C 1.800 12.297 14.100- 33703  47.796 ‘i.‘ISS 13.600 15330 35.667 51.000 1767 12949 14715 34685 49398
D 2133 14.013 16.150 29853 4599 2.467' 14950 17417 24.583 ,41b00 2.300 14.482 16.784 27.218 43.998
E 1.800 14.100 15900 30900 46.800 2.200 14.050 16.25¢ 34.150 50.400 2.000 14.075 16075 32525 48.600

Average 1.800 13.463 15264 32257 47.519 2.187 13.876 16.062 34.157 50.220 1.993 13.669 15.663 33207 48870
LS.D.0¢ 1252 2,183 1.677 3.163 2859 0880 2.780 2.503 5.731 5.658 1.038 1975 1419 4.003 4173

L.S.D.01 1822 3.177 2.440 4.602 4159 1280 4.044 3.642 8.339 8.233 1.510 2.873 2.064 5824 6.071

A 1.200 15.700 16900 31904 48.804  2.667 14503 17.170 36230  53.400 1.934 15.102 17.035 34067 51.102

B 1.133 13.283 14417 30383  44.796 1.600 14400 16.000 35.000 51.000 1.367 13.842 15209 32692 47.898

Giza 343 (o) 3.000 12917 15917 29.083 45000 3.000 15.667 18.665 29933 48.600 3.000 14.292 17.291 29508 46.800
D 1.867 13.980 15847 . 32753  48.600 2267 16,133 18400 31400 49.800 2.067 15057 17.124 32077 49200

E 2.067 13.530 15597 31003 46596 1.800 15.043 16.843  33.557 50.400 1.934 14.287 16220 32280 48498

Average 1853 13.882 15.736  31.025 46.759 - 2267 15.149 17416 33224 50640 2.060 14516 16576 32.125 48.700
L.S.D.0¢ 0834 1.633 1.146 3.990 3.573 0.613 --0.867 1.307 2.664 2273 0.552 1.150 1.133 2108 1.863
L.S.D.01 1213 2376 1.667 5.806 5.198 0.891 1.261  .1.901 3.876 3.307 0.803 1.673 1.648 3.067 2.710

Reducing sugars(R.S.) Nonreducing sugars(N.R.8.) Total carbohdrate(T.C)

Total sugare(T.8.)  Noa soluble carbohydrate (N.8.C.)
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total sugars in the seeds of resistant
treated  cultivar 843 recorded
higher values than susceptible one.
Thus , it seems that the resistance
to Orobanche might include
impairment of sugars depletion
from the host plant. These results
agree with those obtained with
Kheir et al(1989).
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