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ABSTRACT

Two field experiments were conducted during 1999/2000 and
2000/01 winter seasons in naturally Orobanche infested soil at Sids
Agricultural Research Station to study the effect of sowing dates (1 ¥,
15 " and 30 Nov.), faba bean varieties (Giza 429 and Yousef El-
Sedeak) and different times of Roundup application on the number
and dry weight of broomrape; growth, seed vield of faba bean and its
components.

Sowing faba bean in 15" and 30” November decreased
broomrape infestation by 31.3 and 88.0, and 58.3 and 96.0 percent as
compared with the 1¥ of November in both seasons, corresponding to
increases in seed vield of faba bean of 8.0 and 23.0, and 5.1 and 32.3
percent , respectively. _

Giza 429 variety was less infested than Yousef EI-Sedeak with
by 47 and 70 percent (dry weight/m’) of with increases in seed
yield/fed. by 23.1 and 28.6 % accompanied with improvement in
vield components.

Application of Roundup (glyphosate) at the rate of 75 cm’/fed.
at two or three sprays gave 98.3 and 96.4 % and 99.8 and 99.2 %
reduction of broomrape and increased seed yield by 166 and 153 %,
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and 133 and 130 % as compared with untreated check in two seasons,
respectively.

The interaction effects between sowing dates and varieties
were statistically significant on the number and dry weight of
broomrape in the second season and seed yield in both seasons. The
highest seed yield was obtained from sowing at 30" Nov. and Giza
429 variety in both seasons.

The interaction between sowing dates and Roundup application
was very effective on decreasing the number and dry weight of
broomrape and increased seed yield in both seasons. The lowest
number and dry weight of broomrape were obtained from the first
sowing date (1" Nov.) and application of Roundup three times, but
the highest seed weight (g/plant) and seed yield resulted from the
second sowing date (15 ” Nov.) and Roundup application three times.

Giza 429 variety and the application of Roundup three times
gave the lowest number and dry weight of broomrape highest seed
weight/plant and seed yield/fed. The lowest number and dry weight of
broomrape resulted from the interaction between sowing date (15
Nov.), Giza429 variety and the application of Roundup three times.
The highest seed weight/plant and seed yield/fed. Were obtained
from the interaction between sowing date (15  Nov.), Giza 429
variety and the application of Roundup three times in the first season.
The lowest seeds weight/plant and seed yield was obtained from the
interaction between the sowing of Yousef El-Sedeak variety on the
1" of Nov. without Roundup in both seasons.

Key words: faba bean , sowing dates, varieties, weed control.
1. INTRODUCTION

Broomrape (Orobanche crenata Forsk.) is one of the most
important biotic stresses facing faba bean production in Egypt. Severe
yield losses in faba bean due to broomrape parasitism had been
mentioned by many investigators (Parker 1991). Several cultural
methods were suggested for controlling this parasitic weed, but every
method was not sufficient by itself. These methods include the delay
of sowing date ( Mesa-Garcia and Garcia-Torres 1986, Van
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Hezewijk er al., 1987; Garcia-Torres and Lopez-Granados 1991) and
using  resistant varieties (Ibrahim er a/,1997) ; Saber et al,
(1999).Chemical control by glyphosate is another approach, (Zahran
el al, 1981 ; Hassanein ef al., 1990 and 1998 ; Hassanein and Salem
1999). The study of the integration between sowing dates, new
resistant varieties and glyphosate herbicide is needed. Thus the
present study aimed to estimate the role of sowing date, faba bean
varieties, the times of Roundup application and their integration in
control  of Orobanche crenata Forsk. and faba bean productivity
under Beni Suef Governorate condition.

2. MATERIALS AND METHODS

Two field experiments were conducted during 1999/2000 and
2000/01 winter seasons at Sids Agricultural Research Station,
Ministry of = Agriculture in soil naturally infested with broomrape.
The treatments were arranged in a split-split plot design in four
replications as follows:-

2.1. Main plots (Sowing dates)
2.1.1. 1 " November.
2.1.2. 15" November.
2.1.3. 30" November.

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

2.3. Sub- sub plots (Times of Roundup application)

2.3.1. Spraying Roundup ( glyphosate 48 % WSC ) 3 times at 3 weeks
intervals, starting at the beginning of flowering at the rate of
75 cmt’ /fed. for each spray .

2.3.2. Spraying Roundup twice at 3 weeks intervals, starting at the
beginning of fowering at the rate of 75 cm’/ fed. for each
spray.

2.3.3. Untreated (check plots).

The soil texture of the experimental plots in both seasons was
clay. Phosphorus fertilizer was applied pre- planting at the rate of
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150 kg/fed. as calcium superphosphate (15.5% P205). The sub- sub
plot area of 10.5 m” consisted of five ridges 3.5 m long and 60 cm
apart. Faba bean seeds were hand planted on both sides of the ridge in
double- seed hills spaced 20cm.apart.

Harvest was carried out after 165 days from sowing. All
cultural practices of growing faba bean were conducted according to
recommendations. The temperature of the soil and air during growing
seasons, 1999/2000 and 2000/01 under Beni Souf conditions are as
shown in Table 1.

2.4. Data recorded

2.4.1. On broomrape.

2.4. 1. 1. Number of broomrape/m’.
2.4. 1. 2. Dry weight of broomrape/m’.

2.4.2. Growth characters, yield and some yield components of
faba bean.
2.4.2.1. Pigment content determination in leaves.
Chiorophylls and caroteniodes were determined in leaves at

100 days of age, 0.2 g of leaves was mixed with 10 ml. acetone 85 %
and ground in mortar in the presence of pure sand and calcium
carbonate till the exhaust of the green colour by washing several
times and repeating the extraction if required. The total extraction
was made upto 100 ml in a volumetric flask. The absorbance of the
previously  obtained  extraction  was read in  Shimadza
spectrophotometer UV 120 — 0.02 at 633 nm., 644 nm. and 452 nm.for
the estimation of chlorophyll a, b and carotenoids, respectively. The
pigment concentration was calculated from the following formula:-
Chilorophyll (a) mg./i. = 10.3 (0. D.) 633 — 0.918 (0. D.) 644
Chlorophyll (b) mg./1. =19.7(0. D.) 644 -3.87 (O.D.) 663
Carotenoids  mg./l. =4.75 (O. D.) 452 — total chlorophyll x 0.226

The calculated concentration as mg/l. was converted to mg./g.
fresh weight of leaves according to Wettstein (1957) as follows:
Concentration of any pigment content as mg/mg. = c. v/ w. 1000 where
C = Concentration of any pigment content as mg./1.
V = The volume of extraction.
W = The fresh weight of used leaf sample.
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Table (1): The temperature of the soil and air during growing seasons,1999/2000 and
2000/01 under Beni Souf conditions,

Degree of temperature °C
1999/2000 season 2000/01 season
Months Soil at 20cm Air Seil at 20cm Air

Maximum Minimum Mean Mean Maximum Mini Mean | Mean
November 27.1 25.8 26.5 19.2 258 24.6 25.2 20.0
December 222 20.2 21.2 16.9 20.6 19.9 19.8 16.9
January 19.5 8.2 18.9 15.0 19.4 17.8 18.6 15.9
February 20.1 18.6 19.4 15.7 204 18.7 19.6 15.5
March 22.7 210 21.9 18.1 30.9 25.3 28.1 222

‘_Amil 282 25.7 272 25.2 28.5 26.6 275 239 |

Data of Meteorological

At harvest, samples of ten
from the central rows of each pl
2.4.2.2. Plant height (cm)

2.4.2. 3. Plant weight (g/ plant).
2.4.2.4. Number of branches / plant.
2.4.2.5. Number of pods/ plant.

2.4.2. 6.Weight of pods / pl

2.4.2.7. Seed weight / plant (g / plant).

Seed yield (ardab/fed.) was cal

obtained from each plot.

2.5, Statistical analysis

All  data
procedures outlined by Steel
means were compared by
fresh weight of broomrape
obtain their normal distribution (Erwiner al, 196

were  statistically

ant (g / plant).

was transformed to |

Station (14), Beni-Suef Governorate.,

3.RESULTS AND DISCUSSION

3.1. Effect of main factors
3.1.1. Effect of sowing date
3.1.1.1. On breomrape

Results in Table (2) indicate that tl
broomrape spikes were affected signifi

plants were collected at random
ot to study the following traits:-

culated from the weight of seeds

analyzed according to the
and Torrie, 1980 and the treatment
least significant differences (L.S.D.). The
ogarithmic values to
6).

e number and dry weight of
cantly by owing dates. The
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late sowing date inthe 30" of November reduced both the number
and dry weight of broomrape as compared with the first and second
dates (1" and 15" of November). The decreasing percentage in dry
weight of broomrape by sowing dates (15" and 30 " Nov.) were 31.3
and 88 %) and 58.3 and 96 % as compared with early sowing date (1"
November in 1999/2000 and 2000/01 seasons, respectively. These
results might be due to the increase in temperature, which encourages
earlier broomrape germination at the beginning of flowering at early
sowing date than late sowing date (Table 1). The obtained data are in
agreement with the results obtained previously by Mesa-Garcia and
Garcia-Torres (1986), Van-Hezewijk ef al., (1987) and Garcia-Torres
and Lopez-Granados (1991).

Table (2): Effect of sowing dates on the number and dry weight of
broomrape in 1999/ 2000 and 2000/2001 seasons.

Number of spikes/m” Weight of spikes g/m”
Sowing dates 1999/2000 2000/01 1999/2000 2000/01
o) T 0 T 0 T O T
1¥ November 7.5 0.515 | 5.3 | 0.348 | 388 0.925 | 164 | 0.516
15" November 4.9 0423 | 1.5 | 0245 | 244 0.786 | 4.6 | 0.410
30" November 0.5 0.161 | 8.1 | 0.051 4.2 0.483 | 04 | 0.124
LSD at 85 % level 3.2 0.14 0.6 0.03 15.4 6.27 6.2 | 0.054
O. Original data. T. Transformed data

3.1.1. 2. On faba bean growth, yield and yield components

Data in Table (3) indicate that sowing dates had highly
significant effect on pigment contents in faba bean leaves ie.
(chlorophyil a, b and caroteniodes) at 100 days age in both seasons,
except carotenoid content in the second season which did not reach
the level of significantce. The highest value of pigment contents in
faba bean leaves was obtained at sowing in 1" November in both
seasons. These results might be due to suitable environmental
condition to germination of faba bean seeds and long growing season
at the sowing of 1" November.

Data in Table (3) show that the sowing dates gave significant
effect on plant height in both seasons, plant weight in the first
season and number of branches inthe second season. The sowing
date of 1" November gave the highest plant height, but the highest
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plant weight was obtained from the sowing date in 30" November.
The lowest value of plant height resulted from the sowing on the 30"
of November in both seasons. These results might be due to suitable
environmental conditions to germination of faba bean seeds and long
growing season at the sowing date in 1" November, but sowing on
30" November increased plant weight that might be due to increased
number and weight of pods and weight of seeds/plant.

Also, faba beans in 30" November were planted significantly
superior in number, weight of pods, weight of seeds/plant and seed
yield/fed. as compared with sowing in 1 November and the sowing
in 15" November in both seasons. The lowest number, weight of
pods, seed weight and seed yield/fed. resulted from sowing in the 1"
of November. The increasing percentages of seed yield /fed. were (8
and 23% and 5 and 32 %) in 1999/2000 and 2000/01 seasons,
respectively by sowing dates (15" and 30" Nov.) as compared with
those of early sowing dates. Such increases are attributed to the
reduction in broomrape number in the third sowing date which
increased  assimilate accumulation in faba bean pods and
consequently improved faba bean yield. Similar results were obtained
by Mesa-Garcia and Garcia-Torres 1986, Van-Hezewijk e al., (1987)
and Garcia-Torres and Lopez-Granados (1991).

3.1.2. Effect of faba bean varieties
3.1.2.1. On broomrape

Table (4) shows that the number and dry weight of broomrape
were significantly lower in Giza 429 variety than Yousef El- Scdeak
in both seasons. The reduction percentage in dry weight of broomrape
in Giza 429 was 47.0 and 69.6 % compared with Yousef El-Sedeak
variety in 1999/2000 and 2000/01 seasons, respectively. Similar
performance was obtained by Sabereral, (1999) when evaluating
the resistant variety Giza 843.

3.1.2.2. On faba bean growth, yield and yield com ponents.

Results in Table (5) indicate that Giza 429 was significantly
superior in carotenioeds in both seasons and chlorophyll b in the
second season. These results are attributed to the reduction in the
number and dry weight of broomrape spikes.



-63-

Table (4) : Effect of faba bean varieties on the number and dry weight of
broomrape in 1999/2000 and 2000/01 seasons.

Number of spikes/m’ Weight of spike g/m’
Varieties 1999/2000 2000/01 1999/2060 2000/01
O T 0 T o T 0 T
Giza 429 2.8 10285 0.7 |0.14514.8[0.586| 2.5 |0.274
Youse El — Sedeak | 5.8 | 0447 | 3.9 |0.284 [30.1|0.877 | 11.8 | 0.426
LSD at 5 % level 21 [ 010 | 05 | 0.04 [11.5] 0.22 | 48 | 0.04

0. Original data. T. Transformed data

Results in Table (5) show that Giza 429 was significantly
superior in the number of branches in the first season, chlorophyll b
in the second season, plant height and plant weight in both seasons.

Table (5) shows that Giza 429 was superior significantly
superior in the number, weight of pods, seeds yield / plant and seed
yield/ fed. than Yousef El-Sedeak in both seasons. Giza 429 had
impressive yield performance with an average seed yield increase of
14.3 and 9.6 % over Yousef El-Sedeak in 1999/2000 and 2000/01
seasons, respectively. These results are due to the decreased number
and dry weight of broomrape. These results agree with these obtained
by Saber ez al., (1999).

3.1.3. Effect of Roundup application times
3.1.3.1. On broomrape

Table (6) indicates that Roundup spray at 75 cm’/fed. two or
three times was very effective in controlling broomrape spikes. The
decreases in the number and dry weight of broomrape spikes were
highly significant. The differences between Roundup application of
two or three times in the number and dry weight of broomrape spikes
were not statistically significant in both seasons. The reduction
percemage of broomrape dry weight by Roundup application at 75
cm’ /fed. (three and two times) were 98.3 and 96.4 % and 99.8 and
99.2 % in 1999/2000 and 2000/01 seasons, respectively.

These findings are in agreement with those obtained by several
researchers, i.e, Zahran er al,(1981), El-Shandidy er al, (1984),
Hassanein ez al, (1990), (1998) and Hassanein and Salem1999) and
Ibrahim er al., (1997).
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3.1.3.2. On faba bean growth, yield and yield components.

Table (7) shows that the application of Roundup at the rate of
75 cm'/fed. two or three times significantly reduced chlorophyll A
and caroteniodes, in both seasons. The lowest chlorophyll A and
caroteniodes contents in faba bean leaves were obtained from the
application of Roundup three times. These results mean that some
phytoxicity of faba bean plant had happened from Roundup
applications.

Table (7) shows that the application of Roundup at the rate of
75 em’/fed. (two or three times) significantly increased plant height,
plant weight and the number of branches/plant. The highest plant
weight and number of branches/plant were obtained from the
application of Roundup three times. These results are due to the
reduction in the number and dry weight of Orobanche spikes.

Table (7) shows that Roundup application had a significant
effect on the number, weight of pods, seeds weight and seed
yield/fed. in both seasons. The greatest number, weight of pods, seed
weight/ plant and seed yield/fed. resulted from the application of
Roundup three times but, the lowest number, weight of pods/plant,
seed weight/plant and seed yield/fed. were obtained from untreated
control. Increasing percentages of seed vield/fed by Roundup
application at 75 cm’/fed. (three and two times) were (166 and
152.5%) and (133 and 130 %) in 1999/2000 and 2000/01 seasons,
respectively. These results are due to a decrease in the number and
dry weight of broomrape. The obtained data in this study are in
agreement with results obtained previously by Zahran et al., (1981)
and Hassanein ez al., (1990, 1998).

3. 2. Effect of the interactions
3.2.1.Effect of interaction between sowing date and faba bean
varieties

3.2.1.1.0n broomrape control, yield and its components of faba bean
Data presented in Table (8) show that the interaction between

sowing date and faba bean varieties was statistically significant on

the number and dry weight of broomrape spikes in 2000/01

season.
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The highest reductions of dry weight of broomrape spikes (96
and 98 %) were obtained at the sowing in 30 ” November by Giza
429 variety in 1999/2000 and 2000/01 seasons, respectively,
whereas, the lowest reductions in the number and dry weight of
broomrape spikes were obtained from sowing in 1" November by
Yousef EI — Sedeak variety in both seasons.

The effect of interaction between sowing dates and faba bean
varieties was statistically significant on yield and some yield
components (Table 8). Sowing on 30 " November by Giza 429 gave
the highest value of seed weight/plant and seed yield/fed. In both
seasons. The lowest values of pod weight/plant, seed yield/plant and
seed vield/fed. were obtained from sowing Yousef El-Sedeak variety
in 1" November.

4.2.2. Effect of interaction between sowing date and Roundup
applications
4. 2.2.1. On broomrape control, yield and its components

Data in Table (9) show that the interaction between sowing
dates and different rates of Roundup application was statistically
significant the on number and dry weight of broomrape spikes. The
highest reductions in dry weight of broomrape spikes (99.3 and
100%) were obtained by sowing faba bean in 30 " November and
spraying Roundup three times in 1999/2000 and 2000/01 seasons,
respectively.

Table (9) shows that the interaction between sowing date and
different times of Roundup application was significant on the
number, weight of pods/plant, seed weight/plant and seed yield/fed. in
both seasons. The highest values of weight of pods/plant, seeds
weight/plant and seed yield/fed. resulted from sowing faba bean in 30
" November and the application of Roundup three times in the first
season and the sowing faba bean in 15 November and Round up
applied three time. Meanwhile, the lowest values of number, weight
of pods/plant, seed weight/plant and seed yield/fed. were obtained
from sowing on 15" November and untreated plants in 1999/2000
season, but was obtained from the sowingin 1" November and
untreated check.



BIEp POWLIOJSUBL] |

‘Bep [RUISLIO O

90 60 S'N L0 '8 LO'0 60 60 'l 0 8¢°0 661 8I°0 o€ 1343 9% ¢3¢ 481
Heapag
9's 8Ll 8L SSI°0 90 790°0 0 s 9°0¢ 6 1¥9°0 89 Lol'0 90 — A Jasno) AON ,,0€
19 (414 08 £60°0 €0 iy0°0 1o $'9 8vL 9'6 97€0 91 PTio F0 6Tp BZID)
Heapag
s vLY 'L LEV'O s 9LT0 81 8y L'81 S'L L98°0 [ 49 66V°0 0L ~Id JIsnoA AON ST
9°¢ 9'81 'L £8¢°0 Iy 454l 'l &S 807 '8 S0L°0 'Ll LYE0 87 6TF 821D
Huapag
8y 6°S1 L9 L8BY0 L6t yiso L'6 Y 8L 69 €11 I'zs S¥9°) Le —Id Jasno) AON i 1
§'s €81 'L 95¢€'0 0'¢ I81°0 890 6’y "6l S'8 8TL0 L4 ¥8L0 £s 6T BZ1D
@ = -
2 mw 2|1z L o b 0 AP ,m. z L 0 L o}
B 2 — @ 3 22 | S@o @ 3 w /3 SAILIBA aep
TS | ®me = Ju /8 o TS| BeE = odEswo00. M/
=5 | = qouh 3 adeawooaq jo adetwooaq = E m & W. ..m. e P q 3deswoo.1q jo ueaq eqe g Suimog
2= W = 2 5 THTEIVY Jo Jaquiny] ar | = = 3 2 . — JIGUIRN
uoseas 1007 / 0007 Uoseas 04T / 6661
"SROSEes 1007/0007 PU® HPT/6661 €I uvdq vgejy jo WHEQEQQEQU
pe14 pue ppaif ‘oderumooaq Jo Y310 AIp puB JOGUINY I} U0 SIJILIRA PUE SIJEP SUIM0S UIIMIIQ UONOBISUL Y} Jo 1Y (8) 91qeL

Iwcl



BJEP POULIOJSUBI] "]

EIep [RUISLQ) 'O

imwl

010 | S6 [ 900 [ SOT | 90 | ¢1 | v¢0 | 9% ‘ 1331 % § 1€ ST
0S€°0 | €1 | 6¥L0 | €10 | v 10T | 968°0 | ¥01 | 00co pajeanun
120°0 I'o \ £00°0 | £10°0 6 L'€T | PIED ST | LTI P /TSLOOX T
000°0 00 | 0000 \ 000°0 £9 S$¥T 62T0 L0 ‘ $50°0 PA/TISLOOX € AON ,,0€
8CI'l | S'€T | €690 | €97'% \ 0'¢ ‘ Tl 908°[ 669 | LTI'L pareanupn
990°0 T0 | 8200 | SLOO 19 L4 8LE0 §T 801°0 P/ TSLOOXT
$T0°0 I'0 | »10°0 | 8€0°0 €9 “ 8'pT PL1°0 L0 €00 P/ TSLOOXE ‘AON 61
09%°1 | 8'8F | 000°1 | €IL°S1 6T LAY L06°L STIL | SeT'1 paeanup
0L0°0 T0 | 6£0°0 | 00170 s 1oz €56°0 0¢ £81°0 P /T SLOOX T
610°0 I'0 | S00°0 | €100 1’9 0vT 91€°0 8l sTi'o PA/TSLOOXE AON LI |
= =

m. &1 g o L Y m. gl mg 1 O L ‘wonesydde

52| oF 2| % i o 21Ep

=2 = = =3 _ dnpunoy

= M. E e, /3 L/ = ,m. E e /8 Ty 50 soun Buimog

4 &85 W adeawooaq adeswoouq g = - ! adeawooaq adeamoouq :
’ & JoySom JO taquiny ) g Jo 3B JO Jaquiny
UOSEdS 1007 / 0007 ~ UOSe3s 000 / 6661 i
~'Suoseas 10/0007 pue 0007/6661 ut ueaq eqej Jo syusuodwmos §. pue ppaIk ‘adeimooiq Jo
1Y3om Aip pue Jaquinu o uo uopesydde dnpunoy jo sau pue sajep Juimes usomyaq uondEIdIUl 3o 193537 :(6) dqe



270-

3.2.3. Effect of the interaction between faba bean varieties and
times of Roundup application.

3.2.3.1. On broomrape (Orobanche) control, yield and its
components.

The interaction between faba bean varieties and different times
of Roundup applications was significant on the number and dry
weight of Orobanche spikes, Table (10). The highest reductions in
dry weight of Orobanche spikes were obtained by sowing Giza 429
and applying Roundup three times in both seasons.

The interaction between faba bean varieties and different times
of Roundup application was significant on seed yield/plant and seed
yield/fed. in both seasons. Data in Table (10) indicate that the greatest
values of seed yield/plant and seed yield/fed. resulted from sowing
Giza 429 and applied Roundup three times, but, the lowest values of
these traits were obtained from the interaction between Yousef El-
Sedeak and untreated by Roundup in both seasons.

3.2.4. Effect of interaction between sowing dates, faba bean
varieties and times of Roundup application.

Data in Table (11) show that the interaction between sowing
dates, faba bean varicties and Roundup application was statistically
significant on the number and dry weight of broomrape as well as
seed yield ardab/fed. in both 1999/2000 and 2000/01 seasons, except
with the number of broomrape/m’ in the first season.

Sowing Giza 429 in November the 30 7 with the three sprays
of Roundup decreased the number and weight of broomrape
spikes/m” by 99.5 and 100 % in 1999/2000 and 2000/01 seasons and
increased seed yield by 161.9 and 86.0 % as compared with sowing
Yousef El-Sedeak with early sowing in the 1" of November in
untreated check. This explains the integrated role of both delayed
sowing of faba bean and the use of semi tolerant varieties to
broomrape and Roundup spray in broomrape control. Thus, the
pervious  integrations can be recommeded for faba bean growers in
infested areas. The integrated approach for broomrape control of faba
bean was mentioned by many researchers as Zahran et al .,(1981) and
Hassanein et al., (1990).
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