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ARTICLE INFO ABSTRACT

Article HiStOI‘y Field experiment were conducted at Gemmiza Agricultural research Station, El
. i Gharbia Governorate, Egypt, in 2014/2015and 2015/2016 seasons to study the effect

Received:17/8/2017 of intercropping faba bean (Vicia faba L.) with sugar beet (Beta vulgaris L.) at

Accepted: 24/9/2017 different ridge width 60, 90 and 120 cm and seedling rats on the population densities
of piercing sucking insect pests and their effect on the productivity of both crops and
. estimate the economic return.

Keyword.s' _ Results was indicated that the intercropping of broad bean at 60cm ridge space
Gamma irradiation . o . . .

. with sugar beet harbored the lowest piercing sucking pest infestations. However,
3‘?‘ nernema  carpocapsae Gz, 3 improve at 120 cm ridge space was received the highest infestation. On the
Trichogramma evanescens  other hand, Giza 716 was infested by highest infestation at 37.5% seed rates when
Tuta absoluta. intercropping with sugar beet. The lost infestation was recorded on sugar beet +

Giza 3 improve with 12.5% seed rates.

Statistical analysis was showed the intercropping faba been with sugar beet on
different ridge width significantly affected on sugar beet yield and yield
components. Increasing sugar beet root length and purity % by planting on 60 cm
ridge width, compared to 90 and 120 cm. On the other hand, root diameter, root
fresh weight, top fresh weight, root yield/fed, top yield/fed T.S.S and sucrose were
significantly increased by increasing ridge width from 60 to 120 cm. The effect of
ridge width on faba bean traits revealed that increasing ridge width from 60 cm to
120 cm reduced plant height only of faba bean. On the other hand, number of pods/
plant, seeds/plant, weight of 100 seeds and grain yield /fed ardab were increased by
increasing ridge width from 60 cm to 120 cm , while Protein content% was not
affected by ridge width. Increasing seeding rates from 12.5 % to 37.5 % increased
plant height and straw yield/ fed. The differences among faba bean varieties
indicated that only plant height and number of seeds/ plant were affected by faba
bean varieties. On the other hand, all the other characters were affected by faba bean
varieties. highest values of Land equivalent ratio (LER), Farmers benefit (Total
return of intercropping culture , Net profit fed”' ) and Monetary advantage index
(MAI) compared with other treatments . It could be concluded that intercropping
100 % sugar beet + 37.5 % faba bean Giza 3 improve cultivar (52500 plants / fed)
on ridge width 120 cm gave the greatest values for all treatments which gave the
maximum yield benefits and least competition between component crops compared
with other treatments .

INTRODUCTION

Sugar beet is an important sugar crop in the world and ranks next to sugar cane
as a source of sugar in Egypt. The area in Egypt had increased mostly to 450000 fed
in 2012 season and the contribution of sugar beet to sugar production increased
largely to 35.5 % of the total sugar production in 2012 season (Aboukhadra €t al.,
2013a and Abdel Motagally & Metwally, 2014).
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But it is not enough, to narrowing the gap between consumption and
production considering human population growth. Since the cultivated area in Egypt
is limited, the agriculture intensification had become urgent necessity by maximizing
the utilizing of unit area to enhance farmer's income. it can be achieved that by
adopting suitable cultural practices such as intercropping systems. Faba bean is the
most important food legume in Egypt. By means of intercropping to growing high
yielding varieties of both sugar beet and faba bean at suitable plant densities,
production of faba bean may be improved without significant reduction in beet yield.

Under Egyptian conditions, suger beet and faba bean plantations are considered
a very desirable host plant for many insect pests. Some investigators studied the
population density of the major insects of tow crop Mathew et al. 1971; Saleh et al.,
1972 Vercambre 1980, Guirguis, 1985, Youssef, 1986, Abo-saied, 1987, El-khouly,
1992, Aly et al., 1993, saleh 1994, Youssef 1994, Bassyouny and Bleih, 1996 El
Dafrawi et al., 2000 and Ragab et al., 2002.

Some Egyptian farmers used to grow faba bean in sugar beet fields. Identifying
the most suitable plant population of faba bean intercropped with sugar beet without
applicable reduction in beet yield was the target of this study. This would provide
farmers with proper technology for achieving better land utilization and greater
income. (Egbe, 2010), reported that, Intercropping is important because it offers
potential advantages for resource utilization, decreased inputs and increased
sustainability in crop production Egbe (2005) , contended that intercropping might
positively impact on the future food problems in developing countries. This may be
through efficient use of solar energy and other growth resources. Also optimization
of land resources use could be achieved when crops are grown under intercropping .
Undie et al.,(2012) revealed that Cereal-legume mixtures have been adjudged the
most productive form of intercropping since the cereals may benefit from the
nitrogen fixed in the root nodules of the legumes in the current year . Thole (2007)
reported that intercropping increases total yield per given piece of land and resulted
in higher land. Kazemeini S. A. and Sadeghi. H, (2012). indicated that different crop
density in intercropping systems affect safflower yield. Sangakkara et al., (2003)
reported that intercropping is the growing of two or more crops simultaneously on
the same field. Dasbak and Asiegbu, (2009) showed that intercropping is used in
many parts of the world for the production of food and feed crops. Manna et al.,
(2003) found that Legumes are known to fix atmospheric nitrogen, thus enriching
soil fertility, and helping to meet the N needs of cereals to sugar beet nutrient. Dhima
et al., (2007) demonstrated that Intercropping of legumes and cereals with sugar beet,
had great advantages. Increased productivity and optimal use of available resources
(land, labor, time, water and nutrients), increasing the efficiency of land use.
(Pandey & Prakash, 2002). Intercropping also reduces intensity of weeds and offers
the possibility of capturing a great share of available resources than in mono-
cropping. Besides, it also reduces weeding cost and realizes higher total productivity
of the system and monetary return. The aim of the present study to evaluating the
effect of two crops treatments and the experimental condition on the main insect
pests and their main natural enemies population.

MATERIALS AND METHODS

Field experiments were conducted at Gemmiza Agricultural research Station El
Gharbia Governorate, Egypt, in 2014/2015and 2015/2016 seasons to study the effect
of intercropping faba bean (Vicia faba L.) 3 verities at different ridge width, plants
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population densities and cultivars with sugar beet (Beta wvulgaris L.), on the
productivity of both crops and estimate the economic return also the effect of the
mentioned condition on the population density of insect pastes and their natural
enemies. The soil texture of the experimental farm was clay loam with pH 7.9 and
2.35% organic matter content. The experiment was designed as split split blocks with
three replications. The experiment included nine intercropping treatments in addition
to solid crops. The area of each plot was 21.6 m? (3 m length x7.2 m width).

Ridge width (The main plots) 60, 90 and 120 cm the treatments were as follows:
Ridge width 60 cm was 12 ridges 60 cm width, 3 m in length.

Ridge width 90 cm was 8 wide beds 90 cm width, 3 m in length

Ridge width 120 cm was 6 wide beds 120 cm width, 3 m in length

Seed rates (Sub plots)

T1: 100% sugar beet + 12.5% faba bean (17500 plant/ fed).

T2: 100% sugar beet + 25% faba bean (35000 plants/ fed).

T3: 100% sugar beet + 37.5% faba bean (52500 plants/ fed).

faba bean cultivars (sub-sub plots)

Giza 3 improve, Giza 716 and Broad bean

The main crop, sugar beet, was planted at the recommended seed rate (4 kg fed-1)
by the Egyptian Ministry of Agriculture, for both the intercropping treatments and
pure stands. Sugar beet crop, monoculture, was seeded in hills spaced 20 cm on one
side of ridges 60 cm and in intercropping patterns on both sides of wide beds 90 and
120 cm apart, three weeks after sowing sugar beet, germinated weeds were
controlled and sugar beet was thinned to one seedling per hill to achieve full stand (a
plant population of 35000 plants/fed).

The secondary crop, Faba bean as a sole crop was seeded in hills spaced 20 cm
apart and two plants per hill on both sides of the ridge to achieve full stand of 33
plants / m* (140000 plants/fad) at the recommended seed. Faba bean seeds, as an
intercrop, were sown in hills (40 cm apart) on the other side of the ridge 60 cm (ridge
1,5,9,12) at all intercropping densities and leaving four ridge without intercropping ,
while was sown in on two rows in hills (40 cm apart) on top of the seed bed of the
wide bed 90 cm (wide bed 2,5,8) at all intercropping densities and leaving three wide
bed without intercropping , meanwhile was sown in on two rows in hills (40 cm
apart) on top of the seed bed of the wide bed 120 cm (wide bed 1,4,6) at all
intercropping densities and leaving three wide bed without intercropping, and later
thinned to two plants per hill.. Sowing of intercropping treatments was in a manner
that each crop was sown on adjacent sides of successive ridges, i.e. rows of faba bean
alternating with rows of sugar beet to increase light penetration of sugar beet. Sugar
beet was planted on October 12™ and 16" in 2014 and 2015 seasons, respectively. In
both seasons, the preceding crop was maize. Calcium super phosphate 15.5% P,0Os
was added at a rate of 150 kg/fad before planting sugar beet. Ammonium nitrate
33.5% N was added to sugar plants at a rate of 60 kg N/fad in two equal doses at 21
and 60 days after sugar beet sowing. At 190 days after sowing, sugar beet plants
grown on the four inner ridges (7.2 m?) of each plot were pulled, topped, counted and
fresh weight recorded. Root length and diameter were recorded on a random sample
of roots. Total soluble sugar percentage (TSS%) was determined using hand refract
meter. Sucrose percentage was polarimetrically determined on a lead acetate extract
of fresh macerated root according to the method of Le-Docte (1927). Purity
percentage was calculated by dividing sucrose percentage on TSS percentage. Sugar
yield/fad was calculated by multiplying root yield/fad by root sucrose percentage.
Faba bean was harvested 150 days after sowing (40 days before sugar beet harvest).
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Ten plants were randomly taken from each plot to determine plant height, number of
branches, number of pods, Noumber of seeds /plant , Weight of 100 seeds (gm) ,
Straw yield/fed(ton), Grain yield /fed (ardab) and protein %, were estimated from the
central area (7.2 m?) of each plot.
Insects sampling
One month after sowing, sampling started and continued till harvesting. Five plants
from sugar beet were chosen randomly from each replicate and inspected weekly to
count the piercing sucking insect pests and their natural enemies for each plot, Also
Samples of three faba bean varities Which intercropping with sugar beet inspected
weekly to count piercing sucking insect pests and their natural enemies. 10 Apical
leaves of plants were randomly collected for each replicate to be counted the number
of Aphides. Also, samples of 10 leaves from each replicate where picked weekly at
random from three levels of the plant upper, middle and lower parts examined to
count the other sucking insects. Direct count using manual lens (5X) for associated
predators. (paederus alferii, syrphus corollae, Scymnus syriacus, Chrysoperla Carnea
and Orius SP.) were carried out and 5 plants were randomly chosen for farther
examination.
The percentage of occurence was calculated as follows:
Occurrence % = (No. of individual of spices/ No. of all individuals of spices) X100.
Predatory and parasitic insect species found in the colonies of aphids or
infesting faba bean and sugar beet leaves were collected and taken as soon as
possible to the laboratory. Infested faba bean and sugar beet plants were examined
for any stages of predacious arthropods. In addition, of leaves with parasitized aphids
(mummies) were picked up and localized in glass jars to rear parasitoid insect
species. The emerging hymenopterous parasitoids were collected every other day and
the species were mounted and identified. The predator and parasitoid species were
identified using keys of Hodek (1973) for coccinellids, Stary (1976), Alford (1984)
and center of biological control, Faculty of Agriculture-Cairo University-Cairo-Arab
Republic of Egypt for hymenopterous parasitoids.
Competitive relationships:
Land equivalent ratio (LER), calculated according to Andrews and Kassam (1976).

LER = Y20 Yba
Yaa Ybb

Where: Yaa and Ybb were pure stand of crop and b respectively. Yab is mixture
yield of a and Yba is mixture yield of b crop."Formula is used If LER is greater than
one, intercropping will be better than pure cultivation (Mazaheri et al. 2002) and if
LER is less than one, pure cultivation will be better (Hauggaard-Nielsen et al. 2001).
Farmers benefit: calculated by determining the total costs and net ret return of
intercropping culture as compared to recommended solid planting of suger beet.
Total return of intercropping culture = Price of faba bean yield + Price of suger
beet yield (L.E) To calculate the total return the average of faba bean yield and suger
beet yield price presented by Agriculture Statisticics (2014 and 2015) seasons were
used.

The total income fed™ was calculated for each treatment in Egyptian pounds, using
the average farm gate of the two seasons, for faba bean of L.E 900 ardab™, for suger
beet veild LE 375 /ton™.

Net profit fed™ was calculated according to Younis et al ., (1991) , NP = {( YXP) —
TC }, where NP is the profit ( L.E fed!), Y is the yield ton (fed™"), P the yield price
(L.E ton™") and TC is the total costs (L.E fed™).

Monetary advantage index (MAI) fed”' was calculated according to Willey (1979) ,
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MAI= Value of combined intercrops x LER -1

LER
Economic evaluation: The total income from each treatment was calculated at
market price of LE 375 per ton of fresh sugar beet roots and LE 900 per ardab of
faba bean (one ardab = 155 kg & fed = 4200 m?).

Statistical analysis of the collected data was carried out using the computer
program MSTAT-C package by Freed et al (1988) according to Gomez and Gomez
(1984). Barlett test was used to assess the variance of experimental error of both
seasons. Least significant difference (LSD 5%) was used for comparison among the
means.

RESULTS AND DISCUSSION

Population density of piercing sucking insect pests and their associated
natural enemies under ridge spaces and seeds rate during seasons, 2014/2015
and 2015/2016.

Survey of piercing sucking pests and their associating natural enemies:

The presented data was focus to light on the identification and relative
abundance of some piercing sucking insect pests and their associated natural enemies
on three faba bean varieties (Giza 3 improve, Giza 716 and Broad bean varieties)
intercropped with sugar beet under 3 ridge spaces and seedling rates during two
successive seasons, 2014/2015 and 2015/2016. Total of 16 insect species
representing 14 genera, belonged to 11 families' and following 6 orders were
collected and identified (Diagram, 1).

The predators:

During the two investigated seasons, six predatory insect species represented
in six genera, belonged to five families and following four orders were collected and
recovered from faba bean plants intercropped with sugar beet. The six predatory
insect species were the anthocorid bugs, Orius sp. (Hemiptera: Anthocoridae) in a
few number associated with aphid colonies, Chrysoperla carnea (Stephens)
(Neuroptera: Family) was occurred during February and March in the two
investigated years on aphid colonies and white flies, two species belong family
Coccinellidae (Coleoptera) (namely Scymnus syriacus Mars. and Coccienella
undecimpunctata L.), Paederus alferii (Koch) (Coleoptera: Staphylinidae) in a few
numbers associated with aphid colonies and hover flies, Syrphus corollae Faber
larvae as common predators of aphids,

The parasitoids:

Three parasitoid insect species was represented in two genera, belonged to two
families' and following one order were collected and recovered from faba bean and
sugar been plants. The first family namely Aphelinidae (Hymenoptera) was found as
the chalcidoid parasite, Aphelinus sp.as known as endo-parasite of aphids. The other
one was Aphidiidae (Hymenoptera) was included two species namely as Praon
flavinode (Holiday) which was found in a few numbers and the minute wasp,
Diaeretiella rapae (M'Intosh) as the most abundant endo-parasite species associated
with A. craccivora on faba bean and sugar beet plants.
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Order Family Genera Species

=3 Hemiptera —— Anthocoridae === Orius — Oriussp.
Predators [~ Neuroptera— Chrysopidae == Chrysoperla —> Chrysoperfa carnea

Gspecies > Diptera —3 Syrphidae ~ —> Ssvrphus —3 Syrphus corollae
23 Coleopters —= Coccinellidae CYMNUS ey Scymnus syriacus

Coccinella = Coccinella undecimpunciata
L)Staphylinidae —3 Pacderus — Pacderus alferii

- Praon — Praon flavinode
Parasitoid H o Aphidiidae Diaeretiella =3 Diaereticlia rapac
Tnsect arasitoids =——3» Fynenop raI : ini Apheli Aphelinus sp.
species -, species Aphelinidae ——3 APNEINUS  wed AP p

Homoptera Aleyrodidae ———3 Bemisia —> Bomisia tabaci
~ E Cecadelidae —— EMP0aSCA sy Empoasca decipiens

Aphididae Myzus — Myzus persica
Pests . — Aphis craccivora
T species Aphis ==ty Aphis fabae
3 Aphis gossypii

_} Hemiplara Pentatomidac 3 Nezara — Nezara virdula

Diagram(n: Identification of some piercing sucking pests and associated natural enemies during two
seasons, 2014/2015 and 2015/ 2016.

Pests :

Data in diagram (1) illustrated that seven species (Bemisia tabaci, Aphis
craccivora, A. fabae, A. gossypii, Myzus persica, Nizara viridula and Emposeca
decipiens) were considered as important pests on faba bean and sugar beet plants
during the two successive seasons, 2014/2015 and 2015/2015. The variation in the
percent densities of piercing sucking pests (individuals) differed on the three
varieties (Giza 3 improve, Giza 716 and broad bean) which intercropping with sugar
beet at different ridge spaces, 60, 90 and 120 cm during both two seasons. Under
intercropping of different seed rates of faba bean varieties, results asserted that a
different occurrence of seven piercing sucking pests and their associated natural
enemies was recorded during two both seasons at different seed rates, 12.5 %, 25%
and 37.5%.

The present results are supportive of the finding results by Hassan et al. (1985)
and Ali et al. (1986). Moreover, the staphylinid predator, Pedirus alfierii and
coccinellid predators, C. undecimpunctata and C. vicina var. nilotica were appeared
in sugar beet fields which associated with Myzus persica from April to June
(Guirguis, 1985). The coccinellids, Paederus alfierii peaks were observed from
March to May in sugar beet fields in Egypt (Guirguis, 1985), September to
December (Youssef, 1994). Otherwise, the chrysopid, Chrysoperla carnea was
detected by Mesbah (1991) in sugar beet fields in Egypt, Sengonca et al. (1995) in
Germany with Aphis fabae. The different predators were noticed association with
different pests as like P. alfierii, Ch. carnea, C. undicempunctata by Zawrah (2000)
in sugar beet fields, and Chrysopa carnea Stephens, Orius Sp. and Scymnus syriacus
by Rizk (2011) in association with B. tabaci.

Numerous piercing sucking pests including Nezara viridula and Aphis gosspyii
was observed by Awadallah et al. (1992) in sugar-beet in Egypt, B. tabaci by
Nuessly et al. (1994) in sugar beet in USA.

Effect of intercropping of different three faba bean varieties with sugar beet
plant during 2014/2015 and 2015/2016 seasons.
Pests:

Result in Table (1a) asserted that intercropping Faba bean with sugar beet on

different spaces was demonstrated a significant difference between the mean
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numbers of piercing sucking pastes during seasons 2014/2015 and 2015/2016
planting on 60 cm ridge space compared with 90 and 120 cm. The highest values of
the mean of piercing sucking pests individuals were observed in sugar beet (single),
followed by sugar beet + Giza 3 improve on ridge space 120 cm, sugar beet + Giza
716 on ridge space 60 and 120cm, sugar beet + Giza 3 improve on ridge space 90cm,
Sugar beet + Broad bean on ridge space 120 and 90 cm, Sugar beet + Giza 3 improve
on ridge width 60 cm, Sugar beet + Giza 716 on ridge space 90cm and sugar beet +
Broad bean on ridge space 60cm with an average (208.3), (148.3), (134.8), (126.6),
(121.9), (121.0), (111.5), (110.9), (106.2) and (105.7). Individuals per 5 sugar beet
plants, respectively.

Table 1a: The mean number of piercing sucking insect pests, predators and parasitoids individuals on
sugar beet intercropping with three faba bean verities at different ridge spaces during seasons,
2014/2015 and 2015/2016.

Piercieng sucking pests Predators Parasitoids
Tremen 002013 201572016 Mean | O™ 20 ograms aorsinte] Mean | ™[O oprgmarslantsinte| Mean | O |OCCETIIE
Mean| % Mean| % Mean| %
e 1109ef | 15821 | 1346¢ 87 | 80a | 195a | 138a M2 | 18a | 23a | 20a 135
3 Lo [ 209 cte] 1641t [ 14306 92 | 720 | 185a | 1292 105 | 08ab | 242 | L6ab 108
0em| 1483b | 17364e | 1609b 04 | 612 | 1810 [121ab 98 | 07ab | 332 | 20a 34
60cm | 1348 be | 1787¢cd | 1568 be 100 | 812 [ 1982 [ 1402 4 | 10ah | 152 [ 134 86
G716 S0em | 1063 [18020ed [ 1626e .o | 93 [ 790 [ 170ab [ 108a ], | 104 T 09 [ 2la [1sab | [ 1]
20em | 1266¢d | 1908b | 158.7be 103 | 780 [ 1602 [ 1192 97 | 06ab | 31a [ 192 123
Badi | 60em | 1057f | 165.1ef | 1354¢ 88 | 912 | 189a | 140a nd [ o2v | 132 Jomn 19
broad | 90 cm | [11.5def| 179.9bed | 145.7 cde 94 T4a | 184a | 129a 105 | Llab | L7a | 14ab 95
bean | 120 em | 1210 cdef] 188.6 b [1548 bed 100 | 810 [ 1374 [1092b 89 | 094 | 262 [ 184 18
Sugar beet (Single)| 2083 | 22052 | 21442 139 | 650 | 83b [ 740 61 | 02b | 132 [ 08b 5
Fvae | 3354 | 1862 | 2598 03 | 1w [ 19 [ o9 [ 12
LS 5o | i [ B3 160 | 9% [ 53 ] [y

Values signed by the same letter in the same row are, statistically, non-significant.

The intercropping faba bean with sugar beet in three spaces (60, 90 and 120
cm) was significantly differences on that mean number of piercing sucking pests
during season 2015/2016 planting. The mean numbers of piercing sucking pest
individuals ranged from 158.2 to 220.5 individuals/ 5 sugar beet on sugar beet + Giza
3 improve at 60 cm ridge space and sugar beet (single), respectively (Table, 1a).
Also, the same trend was observed in the total mean of the piercing sucking pests
during two successive seasons, the high infestation was detected on sugar beet
(single), while the lowest was noticed on sugar beet + Giza 3 improve at 60 cm ridge
space (Table, 1a). According to studies the occurrence % of these pests, the highest
level of occurrence % was 13.9% on sugar beet (single). The present data asserted
that intercropping faba bean with sugar beet on different seeds rate was significantly
differences on that mean number of piercing sucking insect pests throughout season,
2014/2015 planting at 12.5%, 25% and 37.5% seed rates. The highest population of
piercing sucking insect pests (190.7 individuals/ 5 sugar beet plants) was observed in
the case of sugar beet+ Baldi broad bean at 25% seed rate , however, the lowest
population was 113.0 individuals/ 5 sugar beet plants at 12.5% seed rate on sugar
beet + Giza 3 improve (Table, 1b). Data showed in Table (1b) asserted that a highly
effect of planting by different three seed rates (12.5%, 25% and 37.5%) of faba bean
varieties Giza 3 improve, Giza 716 and broad bean (F value = 17.16 and LSD=
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20.02). The infestation of piercing sucking pests was ranged between 172.6 and 96.4
individual/ 5 sugar beet plants on sugar beet+ Giza 3 improve at 37.5% seed rate and
Sugar beet + broad bean with 25% seed rate during 2015/2016. The total mean of
pest infestations was ranged from 118.3 - 176.8 individuals/5 sugar beet plants for
Giza 3 improve at 12.5% seed rate and Giza 716 at 37.5% seed rate, respectively
(F=7.89 and LSD = 19.058)( Table, 1b).

Table (1b): The mean number of piercing sucking insect pests, predators and parasitoids individuals
on sugar beet intercropping with three faba bean verities under different seed rates during
seasons, 2014/2015 and 2015/2016.

Piercieng sucking pests Predators Parasitoids
Trament aorgans|rsants] Meam | [ g gmmishmisaote] Mean | " | ogrgngishaisaone] e | R
Mew| % Mean| % Mean| %
nprvd 125% | 11304 | 135b | 1183e 19 | 167a | 1452 | 156a 84 | 03¢ | Lla |12abe 9.1
Gin3 % | 1457¢ | 1579a | 1518 be 01 | 77bc | 55b |6.6bed 78 | 15ab | Loab | 1.6ab 12
315% | 1579bc | 17264 | 16534 IL0 ] 55¢ | 69b | 62cd 73 | loab | 05b | Llabe §2
125% | 12584 | 12420 {1250 §3 | 133ab | 84b | 108b 128 | 09bc | 24a | Loab 128
GiraT16| 25% | 1565bc | 167.7a |162.1 abe 5080 10§ | 78bc | 58b |68bed s §1 | 0.7bc | Ldab |Llabe 0o §3
5% | 190.1a | 1634a | 17682 118 | 03¢ | 54b | 59d 700 | 15ab | 12ab | 1dabe 106
Baldi | 12.5% | 16566 | 15730 |161.5 abe 107 | 147a | 604b | 105be 125 | 19a | Ldab | L6ab 125
broad | 25% | 190.7a | 964¢ |1435cd 96 | T4be | 84b [79bed 94 | 14ab | Lla | 18ab 134
bean | 37.5% | 1518bc | 15734 | 154.6bc 103 | 76bc | 64b |70bed 83 | 06bc | 13ab | 1.0be 15
Sugar beet (Single)| 186.3a | 1020¢ | 1442¢ 96 | 62c | 82b [72bed §5 | 02¢ | 12ab | 0J¢ 5
Fvalue 543 1706 | 789 358 | 206 | 381 33 156 | L8
1 [ fem o] T Les [sstlaw ] T [l foun] T

Values signed by the same letter in the same row are, statistically, non-significant.

Data in Table (2a) showed that the piercing sucking insect pests individuals
were observed in Baladi broad been (single) (205.7 individuals/ 10 leaves), followed
by other single varieties, Giza 716 and Improved Giza 3 (176.5 and 176.2
individuals/ 10 leaves, respect.), Giza 3 improve (153.1 individuals/ 10 leaves) on
ridge space 120cm, Giza 716 (129.5 individuals/ 10 leaves) on ridge space 60cm,
Giza 3 improve on ridge space 90 cm (129.5 individuals/ 10 leaves) and 60 cm
(127.9 individuals/ 10 leaves), Giza 716 on ridge space 90cm (126.6 individuals/ 10
leaves) , Broad bean on ridge space 90 cm (116.3 individuals/ 10 leaves) and 120 cm
(99.4 individuals/ 10 leaves) and Giza 716 on ridge space 120cm ( 89.5 individuals/
10 leaves). With respected the intercropping of three faba bean varieties with sugar
beet, the population density of the insect pests was ranged between 218.5 — 156.6
individuals/ 10 leaves on Giza 716 (single) and Baldi broad bean at 120cm ridge
space. The overall mean numbers of piercing sucking insect pests was ranged
between 207.6 to 128.0 individuals/10 leaves of Baldi broad bean (single) and Baldi
broad bean (intercropping), respectively (F= 8.46 and LSD= 25.00)(Table, 2a).
According to seed rates of faba bean varieties, a significant differences was noticed
with the mean number of piercing sucking insect pastes at seed rates of 12.5%, 25%
and 37.5% of three different varieties during 20114/2015 (F= 6.04 and LSD= 18.04)
(Table, 2b). The intercropping of sugar beet with broad bean at 12.5% seed rate was
received the highest population of pests (181.4 indiduals/ 10 leaves). While, Giza
716 with sugar beet at 25% seed rate was harbored the lowest insects populations
(117.2 individuals/ 10 leaves) (Table, 2b).
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Table 2a: The mean number of piercing sucking insect pests, predators and parasitoids individuals on
three faba bean varieties at different ridge spaces during seasons, 2014/2015and 2015/2016

Piercieng sucking pests Predators Parasitoids
Treatmens otaaois|aotsants| Mean | 0% [0S orannis borsaon] Mean | T O g ranars|anisinie] Mean | |Occerame
Mean| % Mem| % Mean| %
proved 60em| 127.9d [197.0abed) 1624 ¢ 8.1 T0a | 114abc| 92bc 13 0.1b | L6bc | 09cd 54
G 90em| 1295d [185.7bede] 157.6¢ 19 8.1a | 12.0abc |10.0abc 8.0 04ab | 23b |14bed 8.7
120 cm{ 153.1¢ |188.8 abed| 1709 ¢ 8.5 6.6a | 148abc | 10.7abe 8.5 04ab | Ldbe | 09cd 5.1
60cm| 152.2¢ |193.2abed 172.7be 8.6 69a | 132abc | 10.1abe 8.0 09ab | 36a | 22a 140
Giza716 [ 90 em | 126.6d | 183.6 cde | 155.1 cd 11 80a | 14.0abc | 11.0abe 88 09ab | 24ab | L6ab 103
120cm{ 895f | 173.1de [131.3de 6.5 92a | 182ab | 13.7ab 109 | 07ab [ 23b | L5bed 94
Baldi |60 em | 171.2bc | 1774 de | 174.3be 054 8.7 S1a | 16.0abc | 10.6abc 156 84 0.7ab | L7bc | 12bcd 53 16
broad |90 cm| 116.3de |186.9bede|151.6cde| ™ | 7.6 79a | 209a | l4dab | = 115 | 09ab | 22bc | L5bed | 9.7
bean 120 em| 99.4¢f | 156.6¢ | 1280¢ 604 96a | 212a | 154a 122 Ila | 23b | L7ab 10.5
Improved Giza 3
(single) | 1762b | 2165ab | 19%4ab 98 | 47a | 6dc | 35¢ 44 [ 07ab | 13be | 1.0bed 63
Giza 716 (single)  1765b | 218.5a | 1975ab 98 63a | 70bc | 67¢ 53 0.7ab | 17bc | 12bcd 13
Baldi broad bean
(single) 205.7a |209.6abc| 2076 104 80a | 90bc | 85bc 0.8 0.7ab | L0c | 08d 52
F value 2551 283 8.46 0.69 156 | 204 0.82 268 | 282
LSD 2008 [ 3129 | 25.00 - 5.16 1144 | 601 - 0.86 120 | 073 -

Values signed by the same letter in the same row are, statistically, non-significant.

Also, the intercropping faba bean with sugar beet on deferent space was
significantly different on that mean number of piercing sucking pests during season
2015/2016 planting on seeds rate 12.5% compared with 25% and 37.5% (Table, 2b).
The highest individuals of piercing sucking insect pests were observed in Giza 3
improve on seeds rate 25% with an average of 195.3 individuals per 10 leaves during
2015/2016 season. On the other hand, the exhibited results in Table (2b) showed a
significant differences between the overall mean numbers of these pests infested the
three verities of faba bean with the highest value 172.2 individuals /10 leaves of
Giza 3 improve at 25% seed rate during two seasons (F= 7.35 and LSD= 16.27)
(Table, 2b). Similar results were recorded by (Prasad D et al., (1987), Trenbath BR
(1993), Patil S et al., (1997), Ibrahim Sahar, T.; et al., (2010), El Sadany, M.F and
M.A. El-Shamy. (2016).

Predators:

With respect the study of predators, a slight significant different was noticed in
case of predators during the two tested successive seasons, 2014/2015 and
2015/2016. During 2014/2015 season, the associated predators was ranged between
6,1 — 9,1 individuals on improved Giza 3 at 120cm ridge space and Baldi bean at
60cm ridge space, respectively (Table, 1a). However, the highest mean numbers of
associated predators was 19.8 individuals/5 sugar plants during 2015/2016 season
(Table, 1a). The occurrence % recorded the highest value on Giza 716 and baldi
broad bean at 60cm ridge space (Table, 1a). Data in Table (1b) illustrated that the
associated predators was recorded the highest mean numbers on improved Giza 3 at
12.5% seed rate intercropping with sugar beet with 18.4% of the occurrence %. Data
in Table (2a) showed that the highest mean numbers of 9.6 and 12.2 individuals/ 10
leaves on Baldi broad bean at 120cm ridge space during 2014/2015 and 2015/2016
seasons, respectively. According seed rates, the lowest mean numbers of associated
predators was noticed on improved Giza 3 at 12.5% seed rate with 6.1% of
occurrence%, the highest was reported on Baldi broad bean varieties at 37.5% seed
rate with 12% of occurrence % (Table, 2b).

The present results are similar to the finding results Ali et al. (1986).
Moreover, the coccinellid predators, C. undecimpunctata and C. vicina var. nilotica
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were appeared in sugar beet fields which associated with Myzus persica from April
to June (Guirguis, 1985). The coccinellids, Paederus alfierii peaks were observed
from March to May in sugar beet fields in Egypt (Guirguis, 1985), September to
December (Youssef, 1994).

Table 2b: The mean number of piercing sucking insect pests, predators and parasitoids individuals on
three faba bean varieties under different seed rates during seasons, 2014/2015 and 2015/2016.

Piercieng sucking pests Predators Parasitoids
Treafment 20142015[20152016) Mean | O™ |OCCmmElyg aoons onsons] Mean | O (S 0115 anisnone| Mean | O0CCTEE
Mem | % Mem| % Mem| %
g TS20b | 1509be | 1513 be 86 | 64b | 784 | 714 61 | L6 | 13b | 15b 60
o [23% | 191b | 19533 | mda 98 | 943 | 61b | 17cd 67 | 15ab | 36ab | 268 105
5%| 1426bc | 1272¢ | 13494e 77 | 1193 | 1153 | 117abe 101 | 05b | 13b | 09b 38
12.5%] 15095 [136.1 bede[ 1435 ode 81 | 78b | 7740 | 77d 67 | 13ab | 12b | 13b 5
GiaT16 | 25% | 14500c | 1539b |1494bd 85 | 86b | 94 | 90bed 78 | L4ab | 270 | 20b 86
315%| 11724 [1406bede] 1289 ¢ 73 | 16ab | 1272 | 122ab 105 | 134 | 170 | 15b 61
Baldi [ 128%| 18140 [1493bed [1654ab] 760 94 | 117ab [ 85ab [100abed] jj59] 87 | 190 | 1030 | 61a | 943 252
broad | 25% | 1425be | 1322 ode 1374 ode 78 | ILlab | ILlab |ILIabed 96 | L4ab | 170 | 15b 63
bean [37.3% | 129.1cd | 1302de | 196¢ 74 | 1492 | 130a | 139a 120 | 10ab | 18b | 14b 58
"“"r;’sviflglg'm s | s, | 198 96 | 76 | s8b | 73 63 | 15w | 36a | 254 105
Giza 716 (single) | 138.5 be | 149.2 bed |143.9 cde 8.2 80b | 8.6ab | 83bed 72 13ab | 22b | 18b 72
Baldlm:m e | g 1355t 17| 1024b | 94ab |98abed 85 | 094 | 14b | 126 48
Fvale | 604 | 1086 | 73 19 | 146 | 2% 074 | 0% | L2
) B0 | 0% | 1627 600 | 53 | 419 379 38| —

Values signed by the same letter in the same row are, statistically, non-significant.

Otherwise, the chrysopid, Chrysoperla carnea was detected by Mesbah (1991)
in sugar beet fields in Egypt, Sengonca et al. (1995) in Germany with Aphis fabae.
Parasitoids:

In case of sugar beet, a few mean numbers of associated parasitoids was
recorded during the two seasons, 2014/2015 and 2015/2016 under different ridge
spaces (60, 90 and 120cm) and seed rates (12.5, 25 and 37.5% seed rates) (Tables,
la,b). The occurrence % was ranged between 4.9-13.5 on Baldi broad bean and
improved Giza 3 at 60 cm ridge space.

Also, a scarred mean numbers of associated parasitoids was noticed during two
seasons under different ridge spaces and seed rates (Table, 2 a,b). The highest
occurrence % was 14% on Giza 716 at 60cm ridge space (Table, 2a), and was 25.2%
of occurrence % on Baldi broad bean under 12.5% seed rates (Table, 2b). These data
are in accordance with those obtained by (Geo, J. F. (1990), Mustafa, - G.; et al.,
(2000), Ragab, M.E; A. et al., (2002), Rakhshani, -E; et al., (2005).

Effect of intercropping on sugar beet traits:
Effect of ridge width:

Result in Table (3) indicated that intercropping faba been with sugar beet on
different ridge width significantly differences on sugar beet yield and yield
components. significantly affected the root length and root diameter of sugar beet, in
both growing seasons , significantly affected the top fresh weight , top yield/fed and
purity % only in the first growing season by planting on 60 cm ridge width,
compared to 90 and 120 cm. The highest values for all studied traits were observed
in solid planting, followed by intercropping faba been with sugar beet on ridge width
120, 90 and 60 cm respectively , which ridge width 120 cm gave the highest values
for all traits except root length cm and purity % gave the lowest values , meanwhile
ridge width 60 cm gave the lowest values for all traits except root length cm and
purity % gave the highest values in both growing seasons . Similar result was
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observed by Heba et al. (2016) Aboukhadra et al. (2013a) when sugar beet was
intercropped with faba bean at variable row spacing. This effect may be due to the
companion crop plants which resulted in greater exposure of the plant canopy to the
solar radiation, shading effect and the high competition for light which negatively
affect to the rate of photosynthesis was reflected the reduction of sugar beet root
yield with increasing the companion crops density .The effect of intercropping on the
root yield of sugar beet, mainly depends on the nature and growth habit of the
companion crop. Abdel Motagally & Metwally (2014), similar to the current study, it
was reported that the maximum significant root yield of sugar beet was achieved for
pure stands followed by the lowest intercropping density of the companion crop,
when sugar beet was intercropped with faba bean (Mohammed et al., 2005).

Table 3: Yield and sugar quality of sugar beet as affected by ridge spaces.

Root TOpV fresh Top Yield of Sugar quality
Treatments | [ength | Diameter Fresh \ivelight/ yield Roots Sugar Sucrose | 1o o; | puri ty
(cm) (cm) weight (g) | Plan (kg) (ton) /fed | (ton)/fed | (ton) /fed %
ridge spaces 2014/2015seasons
60 cm 18.56 11.50 0.760 0.140 4.892 26.57 4.632 14.16 17.24 81.59
90 cm 18.12 11.94 0.771 0.156 5.472 26.99 5.212 14.31 17.56 80.36
120 cm 17.75 12.43 0.782 0.192 6.728 27.39 5.592 14.35 17.71 78.89
L.S.D. 5% 0.11 0.06 N.S 0.006 0.268 N.S N.S N.S N.S 0.319
Sug. beet 18.96 12.99 1.396 0.435 8.840 31.935 4.16 14.29 17.62 80.74
2014/2015seasons
60 cm 17.93 11.27 0.745 0.124 4332 26.060 4.146 13.89 16.95 80.86
90 cm 17.77 11.51 0.756 0.145 5.071 26.440 4.737 14.13 17.29 80.05
120 cm 17.31 12.17 0.767 0.172 6.036 26.890 5.103 14.21 17.56 78.37
L.S.D. 5% 0.514 0.217 N.S N.S N.S N.S N.S N.S N.S N.S
Sug. beet 18.66 12.67 1.289 0.408 8.494 30.788 4.14 14.17 17.55 80.28

* and NS indicate p <0.05 and not significant, respectively.

Effect of Seedling rates (plant population):

Result in Table (4) indicated that intercropping faba been with sugar beet under
plant population; 12.5, 25 and 37.5% significantly affected on yield, yield
components and yield quality/. All traits were increased by decreased faba been
density, except root length. The gradual decrease in these traits from 37.5% to 25 to
12.5% populations was associated with increasing faba bean plant density. The
highest values for all studied traits were observed in solid planting, followed by
intercropping 100 % sugar beet and 12.5 % faba bean population, gave the highest
values for all traits except root length cm and purity % gave the lowest values,
meanwhile intercropping 100 % sugar beet + 37.5% faba been gave the lowest values
for all traits except root length cm and purity % gave the highest values in both
growing seasons. Such results are mainly due to the effect of both intra and inter crop
competition among sugar beet and faba been plants especially at higher faba been
densities. Sugar beet plants were shaded by faba bean especially at higher bean
densities, which decreased beet growth compared with solid culture. Similar findings
to the current study were also reported by (Heba et al. 2016, El-Sahami et al., (2016)
and Aboukhadra et al. (2013a). Root and sugar yields/fed took similar trend. The
highest root yields were obtained from of 100% sugar beet sugar + 12.5 % faba.
These results are in agreement with those of (Heba et al. (2016), El-Sahami €t al.,
(2016), Aboukhadra et al. (2013a) and Abd EI-All (2002). With respect sucrose and
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T.S.S. percentage, analysis of variance revealed that significantly affected by the
companion crop percentage, in both growing seasons which observed that increase
sucrose and T.S.S. percentage of sugar beet intercropped with low densities of faba
bean, respectively. Meanwhile purity percentage, significantly affected by the
companion crop percentage, in both growing seasons which observed that increase
purity percentage of sugar beet intercropped with hight densities of faba bean,
respectively. This attributed such increase, to the considerable increase in root yield
and, thus the amount of sugar extracted from the roots. Similar results were recorded
by (Heba et al. (2016), El-Sahami et al., (2016), Aboukhadra et al. (2013a) and Abd
EI-All (2002).

Table 4: Yield and quality of sugar beet as affected by seeds rates.

Root — f:f;l;l T.Op Yield of Sugar quality
T
Treatments L(ecriﬁ;h Di(acr?ne)ter we?gsht v/v;ggl?tt zfé;i I({t(())(r)lt)s S(llogna)r Sui;ose T‘;S Purity
(ke) /fed /fed /fed ° ’

seeds rates. 2014/2015seasons
12.5% 17.62 12.04 0.786 0.207 7.119 27.510 | 7.404 15.22 18.48 78.35
25 % 18.08 11.97 0.771 0.160 5.600 26.930 | 4.725 14.51 17.45 80.59
37.5% 18.73 11.86 0.756 0.122 4.262 26.450 | 3.309 13.09 16.58 81.89
L.S.D. 5% 0.060 0.077 0.009 0.006 0.121 0.173 0.106 0.110 0.178 0.149
Sug. beet (solid) 18.96 12.99 1.396 0.435 8.840 31.935 4.16 14.29 17.62 80.74

2014/2015seasons
12.5% 17.20 11.82 0.770 0.376 6.907 26.970 | 6.522 15.05 18.29 77.69
25% 17.60 11.60 0.756 0.357 5.149 26.470 | 4.410 14.27 17.21 80.17
37.5% 18.20 11.54 0.741 0.338 3.383 25.950 | 3.053 12.91 16.30 81.42
L.S.D. 5% 0.114 0.075 0.009 0.006 0.123 0.174 0.129 0.056 0.245 0.172
Sug. beet (solid 18.66 12.67 1.289 0.408 8.494 30.788 4.14 14.17 17.55 80.28

* and NS indicate p <0.05 and not significant, respectively.

Effect of faba bean cultivars:

Data presented in Table (5) showed that faba bean varieties was significantly
affected on yield, yield components and yield quality in all traits in the first growing
season , meanwhile root yield/fed”, sugar yield/fed™, sucrose%, T.S.S % and purity
% was significantly affected only in the second growing season. The gradual increase
in these traits were observed in solid planting followed by intercropping giza 3
improve, giza 716 and broad bean varieties, respectively. The highest values for all
studied traits were observed in solid planting, followed by intercropping sugar beet +
giza 3 improve gave the highest values for all traits except root length cm and purity
% gave the lowest values in both growing seasons, meanwhile intercropping sugar
beet + broad bean gave the lowest values for all traits except root length cm and
purity % gave the highest values in both growing seasons. These data may be due to
inheritance characters of these varieties are not similar, as well as different nature of
vegetable growth between these varieties which broad bean vegetable growth was
bigger and taller than giza 716 and giza 3 improve, respectively. These data are in
accordance with those obtained by Khosvavi & Ramezanpour (2004), Liben et al.
(2001), Fen et al. (2006) and Abou-Keriasha et al. (2008).
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Table 5: Yield and quality of sugar beet as affected by faba bean cultivars.

Top Top
fresh Yield
Root weight (ton) Yield of Sugar quality
/plant /fed
Treatments (kg)
Length Diameter Fresh Roots Sugar Sucrose TSS Purity
(cm) (cm) weight (ton) (ton) % %
(gm) /fed /fed
faba bean cultivars 2014/2015seasons
Giza3 improve 17.21 11.99 0.874 0.150 | 6.868 | 30.600 | 5.553 | 14.46 17.68 | 79.13
Giza 716 18.05 11.97 0.759 0.127 | 5.794 | 26560 | 5223 | 14.26 17.50 | 80.09
Broad bean 19.17 11.93 0.680 0.089 | 4429 | 23.780 | 4.663 | 14.09 1733 | 81.62
L.SD. 5% 0.0375 | 0.008 1.646 2917 | 0.003 | 0.003 0.001 | 0.006 0.002 | 0.072
Sug. Beet (solid) | 18.96 12.99 1.396 0.435 8840 | 31.935 | 4.16 1429 17.62 | 80.74
2014/2015seasons

Giza3 improve 16.66 11.69 0859 | 0130 | 5802 | 29.070 | 5149 | 14.19 17.39 | 78.61
Giza 716 17.50 11.63 0.745 0.120 | 5273 | 26.560 | 4.632 | 14.08 1728 | 79.83
Broad bean 18.82 11.62 0.665 0088 | 4363 | 23760 | 4204 | 13.95 17.13 | 80.84
LSD. 5% N.S N.S N.S N.S N.S 0.003 0.003 | 0.013 0.004 | 0.086
Sug. beet (solid) | 18.96 12.67 1.289 0408 | 8494 | 30.788 | 4.14 14.17 1755 | 80.28

* and NS indicate p <0.05 and not significant, respectively.

Effect of intercropping on faba bean traits:
Effect of ridge width:

Data in Table (6) recorded that the significantly effect of ridge width on faba
bean traits in both growing seasons except protein content % has not affected by
ridge width only in the second growing season. Increasing ridge width from 60 cm
to 120 cm reduced plant height only of faba bean. This is was true due to crowding
plant population on ridge width of 60 cm, compared to 90 and 120 cm width.

Table 6: Yield and quality of faba bean (Vicia faba L.) as affected by ridge spaces.

Treatments Plant Number Number of Number of Weight of Straw yield/ Grain yield/ | Protein

height/ of branches/ bods/ plant seeds/ plant 100 seeeds/ fed (ton) fed (ardab) %

Ridges specs spaces cm plant gm
2014/2015 season

60 cm 119.46 3.84 16.71 46.72 69.26 0.577 442 20.13
90 cm 118.14 4.17 17.89 52.30 71.44 0.584 4.94 20.62
120 cm 116.85 4.89 19.05 57.18 72.58 0.588 5.49 20.73
L.S.D. at 5% level 0.202 0.242 0.168 0.533 0.046 1.452 0.046 0.067
Faba bean (solid) Giza 3 111.58 3.71 19.67 59.01 45.67 0.928 9.528 22.66
Faba be (solid) Giza 716 119.66 4.88 20.45 61.35 52.33 1.196 9.603 21.87
F. b (sold) Broad bean 129.33 4.67 21.66 64.98 55.78 1.346 10.590 20.67
2015/2016 season
60 cm 118.63 342 15.84 46.36 68.26 0.566 4.19 20.14
90 cm 117.57 3.80 16.75 51.68 70.51 0.574 491 20.28
120 cm 115.90 441 17.33 56.99 71.61 0.579 5.36 21.95
L.S.D. at 5% level 0.176 0.067 0.168 0.489 0.033 2.625 0.043 ns
Faba bean (solid) Giza 3 110.42 3.66 19.33 57.99 45.12 0.919 9.466 2245
Faba bean (solid) Giza 716 119.33 4.26 19.66 58.98 52.11 1.185 9.536 21.33
F. b (sold) Broad bean 128.99 4.33 20.33 60.99 55.33 1.284 9.960 20.27

* and NS indicate p <0.05 and not significant, respectively.
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On the other hand, Number of branches/plant, number of pods/plant, number of
seeds/plant, weight of 100 seeds, straw yield / fed (ton) and grain yield /fed ardab
were increased by increasing ridge width from 60 cm to 120 cm except plant height
were decreased by increasing ridge width from 60 ¢cm to 120 cm.

The highest values for all studied traits were observed in solid planting,
followed by intercropping faba been with sugar beet on ridge width 120, 90 and 60
cm respectively, which ridge width 120 cm gave the highest values for all traits
except plant height cm gave the lowest values, meanwhile ridge width 60 cm gave
the lowest values for all traits except plant height gave the highest values in both
growing seasons. Similar result was observed by Heba et al. (2016) Aboukhadra et
al. (2013a) when faba bean was intercropped with sugar beet at variable row spacing.
This effect may be due to the companion crop plants which resulted in greater
exposure of the plant canopy to the solar radiation and the high competition for light
which negatively affect to the rate of photosynthesis was reflected the reduction of
faba bean yield with increasing the companion crops density. The effect of
intercropping on the yield of faba bean, mainly depends on the nature and growth
habit of the companion crop. Abdel Motagally & Metwally (2014). Similar to the
current study, it was reported that the maximum significant faba bean was achieved
for pure stands followed by the lowest intercropping density of the companion crop,
when faba bean was intercropped with sougar beet (Mohammed et al., 2005).

Effect of Seed rates (plant population)

Data in Table (7) demonstrated that, increasing seed rates from 12.5 % to
37.5% increased plant height, straw yield/ fed and decrease other studied traits.
These data are true due to crowding plants and much population, so plants got taller
to act with solar energy and escape from shading.

Table 7: Yield and quality of faba bean (Vicia faba L.) as affected by seeds rates.

Treatments Plant Number of | Number of Number of Weight of Straw Grain Protein
height/ | branches/ bods/ seeds/ 100 seeeds/ yield/ yield/ %
Seeds rate cm plant plant plant gm fed (ton) fed
(ardab)
2014/2015 season
125 % 107.83 5.08 18.74 55.06 73.76 0.245 2.97 21.63
25 % 118.18 4.24 17.96 51.54 72.07 0.592 5.09 20.53
375 % 128.43 3.57 16.97 49.59 69.05 0.733 6.79 19.93
L.S.D. at 5% 0.135 0.198 0.119 0.268 0.046 1.070 0.020 0.058
level
Faba bean. 111.58 3.71 19.67 59.01 45.67 0.928 9.528 22.66
(solid) Giza 3
Faba bean. 119.66 4.88 20.45 61.35 52.33 1.196 9.603 21.87
(sold) Giza
716
Faba bean 129.33 4.67 21.66 64.98 55.78 1.346 10.590 20.67
(sold)Broad
bean
2015/2016 season
125 % 107.08 4.84 17.57 54.83 72.87 0.417 2.86 2147
25 % 117.01 3.51 16.26 51.15 71.09 0.584 4.96 21.30
375 % 127.63 3.27 15.73 49.05 68.12 0.718 6.63 19.60
L.S.D. at 5% 0.095 0.067 0.099 0.309 0.033 1.186 0.0232 1.152
level
Faba bean. 110.42 3.66 19.33 57.99 45.12 0.919 9.466 22.45
(solid) Giza 3
Faba bean 119.33 4.26 19.66 58.98 52.11 1.185 9.536 21.33
(sold) Giza
716
Faba bean 128.99 4.33 20.33 60.99 55.33 1.284 9.960 20.27
(sold) Broad
bean

* and NS indicate p <0.05 and not significant, respectively.
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The gradual decrease in these traits from 37.5% to 25 to 12.5% populations
was associated with increasing faba bean plant density. The highest values for all
studied traits were observed in solid planting, followed by intercropping 12.5 % faba
bean population + 100 % sugar beet, gave the highest values for all traits except plant
height cm gave the lowest values, meanwhile intercropping 37.5% faba been + 100
% sugar beet gave the lowest values for all traits except plant height cm gave the
highest values in both growing seasons.

Such results are mainly due to the effect of both intra and inter crop
competition among faba been and plants sugar beet especially at higher faba been
densities, which decreased faba been growth compared with solid culture, may be
due to the less disturbance in the habitat in homogeneous environment of mono
cropping systems (Grime, 1977). Similar findings by other researchers (Farghally et
al., 2003; Mohammed et al., 2005 and Abo Mostafa et al., 2012), they reported that
some faba bean yield components like seed yield per plant, number of seeds per pod
and 100-seed weight were decreased with increasing the percentage of faba bean
intercropped with sugar beet . Similar findings to the current study were also
reported by (Heba et al. (2016), El-Sahami et al., (2016) and Aboukhadra et al.
(2013a).

Effect of faba bean cultivars:

Data in Table (8) Showed that, significantly differences effect among faba bean
varieties on yield, yield components and yield quality in all traits in both growing
season. The highest values for all studied traits were observed in solid planting,
followed by intercropping broad bean + 100 % sugar beet, gave the highest values
for all traits except number of branches / plant and protein content % gave the lowest
values, meanwhile intercropping Giza 3 improve + 100 % sugar beet gave the lowest
values for all traits except number of branches / plant and protein content % gave the
highest values in both growing seasons.

Table 8: Yield and quality of faba bean (Vicia faba L.) as affected by Faba bean varieties.

Treatments Plant Number of | Numberof | Numberof | Weight of Straw Grain Protein
Faba bean varieties height/ branches/ bods/ seeds/ 100 yield/ yield/ %
cm plant plant plant seeeds/ fed fed
gm (ton) (ardab)
2014/2015 season
Giza 3 improve 115.66 4.45 17.83 50.61 62.70 0.571 4.76 20.72
Giza 716 117.83 4.35 17.66 51.66 79.66 0.584 4.80 20.69
Broad bean 120.96 4.09 18.17 53.96 92.84 0.594 5.29 20.68
L.S.D. at 5% level 0.126 0.213 0.126 0.272 0.021 0.890 0.021 0.029
Faba bean. (solid) 111.58
Giza 3 3.71 19.67 59.01 45.67 0.928 9.528 22.66
Faba bean (sold) 119.66
Giza 716 4.88 20.45 61.35 52.33 1.196 9.603 21.87
Faba bean (sold) 129.33
Broad bean 4.67 21.66 64.98 55.78 1.346 10.590 20.67
2015/2016 season
Giza 3 improve 114.96 4.25 16.33 50.21 61.62 0.559 437 20.81
Giza 716 116.90 3.71 16.51 51.12 78.55 0.574 4.76 20.80
Broad bean 119.86 3.66 16.72 53.70 91.54 0.586 4.98 20.76
L.S.D. at 5% level 0.087 0.078 0.074 0.213 0.021 3.034 0.021 0.017
Faba bean. (solid)
Giza 3 110.42 3.66 19.33 57.99 45.12 0.919 9.466 22.45
Faba bean (sold)
Giza 716 119.33 4.26 19.66 58.98 52.11 1.185 9.536 21.33
Faba bean
(sold)Broad bean 128.99 433 20.33 60.99 55.33 1.284 9.960 20.27

* and NS indicate p <0.05 and not significant, respectively.
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These data may be due to inheritance characters of these varieties are not
similar, as well as different nature of vegetable growth between these varieties which
broad bean vegetable growth was bigger and taller than giza 716 than giza 3
improve, respectively, and where the dense sowing would lead to severe competition
among plants for water, light and nutrients, resulting in the production of less
vigorous plants. These data are in accordance with those obtained by Aboukhadra et
al., (2013a). Khosvavi &Ramezanpour (2004), Liben et al. (2001), Fen et al. (2006)
and Abou-Keriasha et al. (2008). They reported that increased above and below
ground competition in the intercropping system, where the dense sowing would lead
to severe competition among plants for water, light and nutrients, resulting in the
production of less vigorous plants, and Ghosh et al. (2009) and Abou-Keriasha et al.
(2011). Indicated that short in intercropped faba bean plants might due to more
shading effect of intercropped crops density and adverse low of the intercepted light
competition for nutrients, carbon dioxide might have had reflect adverse effect on
growth of faba bean when intercropping on sugar beet.

Competitive relationships:
Land equivalent ratio (LER),:

Data in Table 9, indicated that the interaction between the companion crop
species and percentage had a positive impact on the land usage, in both growing
seasons. Generally intercropping sugar beet with faba bean under three tested, ridge
width, seed rates and faba bean varieties tended to increase the land usage. LER from
the combined data for both years were greater than one. It could be concluded that
actual productivity was higher than the expected productivity. The highest LER was
achieved with the highest companion crop percentage (100 % sugar beet + giza 3
improve variety + 37.5 % giza 3 seed rates) gave 1.73 followed by (100% sugar beet
+ Giza 716 variety + 37.5% Giza 716 Seed rates) gave 1.61, followed by (100%
sugar beet + Broad bean variety + 37.5 % Broad bean seed rates) gave 1.48,
respectively. As observed in the current study, due to the different root systems of
sugar beet and faba bean varieties, Where the depth of the root system (Giza 3 small,
Giza 716 medium and broad bean large), which allows crops in the system of
intercropping using soil moisture and nutrients at different depths, hence the
difference of underground competition between them do comparing the values of the
LER. These results are agreement with those obtained by, Abou Mostafa et al. (2012)
and Abd EI-All (2002) when intercropping sugar beet with faba bean, and Ahmed et
al. (2013), espoused that LER values were greater than 1.00 in any intercropping
system of sugar beet with faba bean. Similar trend to that of LER was also observed
for Return Land equivalent fed' (L.E), Total income, fed (L.E), Total cost, Net
profit and Monetary advantage index (MAI), which is an indicator of the economic
feasibility of intercropping system of sugar beet with faba bean, Similar results were
observed by Fen et al. (2006), Abou-Keriasha et al. (2008) and Eskandari &
Ghainbarf (2010). Conclusion Intercropping faba bean on other winter crops like
sugar beet are important factor which help increased productivity and decrease gap
between the local production and human consumption.
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Table 9: Land equivalent Ratio (LER), Return Land equivalent fed" (L.E), Total income, fed™ (L.E),
Total cost, Net profit and Monetary advantage index (MAI) of faba bean as affected by

intercropping with sugar beet during 2014/2015and 2015-2016 seasons.

treatments Land. Equvil. Ratio Return L.E fed” Total income Total Net profit Mai
ler S ler F LER ler suger ler Faba b cost
12.5% 0.97 0.24 1.21 11413.13 2128.95 13542.08 3687.5 9854.5 6167.0
60cm — gyza 3 25 0.95 0.46 1.41 11255.63 3979.80 15235.43 3875.0 11360.4 7485.4
37.5% 0.94 0.59 1.53 11111.25 5124.15 16235.40 4062.5 12172.9 8110.4
12.5 % 0.97 0.29 1.26 11518.13 2545.65 14063.78 3687.5 10376.2 6688.7
90cm — gyza 3 25 0.97 0.53 1.50 11465.63 4588.20 16053.83 3875.0 12178.8 8303.8
37.5% 0.95 0.71 1.66 11176.88 6123.15 17300.03 4062.5 13237.5 9175.0
12.5 % 0.98 0.30 1.28 11596.88 2588.40 14185.28 3687.5 10497.7 6810.2
120cm — gyza 3 25 0.97 0.55 1.52 11499.38 4770.45 16269.83 3875.0 12394.8 8519.8
37.5% 0.96 0.77 1.73 11353.13 6613.20 17966.33 4062.5 13903.8 9841.3
12.5 % 0.84 0.24 1.08 9909.37 2143.80 12053.17 3687.5 8365.6 4678.1
60cm - gy 716 25 0.83 0.46 1.29 9772.50 4009.50 13782.00 3875.0 9907.0 6032.0
37.5% 0.81 0.60 1.41 9594.37 5197.05 14791.42 4062.5 10728.9 6666.4
12.5 % 0.84 0.29 1.13 9995.62 2554.65 12550.27 3687.5 8862.7 5175.2
90cm - gy 716 25 — | 0.83 0.53 1.36 9851.25 4617.90 14469.15 3875.0 10594.1 6719.1
37.5% 0.82 0.71 1.53 9725.62 6118.20 15843.82 4062.5 11781.3 7718.8
12.5% 0.85 0.30 1.15 10100.60 2594.70 12695.30 3687.5 9007.8 5320.3
120cm - gy 716 25 0.85 0.56 1.41 10008.70 4838.85 14847.55 3875.0 10972.5 7097.5
37.5% 0.83 0.78 1.61 9838.12 6682.50 16520.62 4062.5 12458.1 8395.6
12.5 % 0.76 0.26 1.02 9050.62 2335.95 11386.57 3687.5 7699.0 4011.5
60cm - Broad 25 0.71 0.47 1.18 8433.75 4289.85 12723.60 3875.0 8848.6 4973.6
37.5% 0.70 0.61 1.31 8263.12 5688.90 13952.02 4062.5 9889.5 5827.0
12.5 % 0.78 0.27 1.05 9181.87 2558.70 11740.57 3687.5 8053.0 4365.5
90cm - Broad 25 0.75 0.50 1.25 8874.37 4695.30 13569.67 3875.0 9694.6 5819.6
37.5% 0.71 0.66 1.37 8388.75 6141.15 14529.90 4062.5 10467.4 6404.9
12.5 % 0.78 0.45 1.23 9181.87 4193.55 13375.42 3687.5 9687.9 6000.4
120cm Broad 25 0.76 0.54 1.30 9043.12 5006.25 14049.37 3875.0 10174.3 6299.3
37.5% 0.76 0.72 1.48 8977.50 6704.55 15682.05 4062.5 11619.5 7557.0
Solid Suger beet 1.0 - 1.0 11760.56 - 11760.56 3500 8260.5 4760.5
Solid Faba bean -
Giza 3 improve - 1.0 1.0 - 8547.30 8547.30 1500 7047.3 5547.3
Giza 716 - 1.0 1.0 - 8964.00 8964.00 1500 7464.0 5964
Broad bean - 1.0 1.0 - 9247.50 9247.50 1500 7747.5 6247.5
CONCLUSION

It could be concluded that intercropping 100 % sugar beet + 37.5 % faba bean
Giza 3 improve cultivar (52500 plants / fed) on ridge width 120 cm gave the greatest
values for all treatments which gave the maximum yield benefits and least
competition between component crops compared with other treatments and gave the
highest values of Land equivalent ratio (LER), Farmers benefit (Total return of
intercropping culture , Net profit fed’ ) and Monetary advantage index (MAI)
compared with other treatments to increase total productivity per unit area improve
land equivalent ratio. Also intercropping 100% sugar beat +25% faba bean Baladi
Broad bean cultivar (3500 plants /fed). On ridge space 60 cm infested by the lowest
number of piercing sucking insect pests.

REFERENCES

Abd El-All, A.M. (2002). Weed control treatments for different intercropped systems of
sugar beet and faba bean. J. Agricult. Sci. Mansoura Univ., 27: 8081-8092.

Abdel Motagally, F. M. F. and A. K. Metwally (2014). Maximizing productivity by
intercropping onion on sugar beet. Asian J. Crop Sci., 6: 226-235.

Abo Saied-Ahamed, A.M. (1987). Studies on the insects of sugar beet in Kafr El-Sheikh
Governorate. Egypt Ph.D. Thesis, Fae. of Agric., Tan ta Univ.

Abou Khadra, S.H., A.E.B. Shaimaa, E.A.T. Salah and E.E.E. Dina (2013). Effect of
intercropping wheat with sugar beet on their productivity and land use. J.Agric. R.es.




74 Hamdany M. KH. and M. R. El-Aassar

Kafr El-Sheikh Univ., 39:37-53.

Abou Mostafa, R.A 1., El-Abbas, El., Rabie, E.M. and Aboshady, Kh. A. (2012). Agronomic
and economic evaluation for some patterns of intercropping faba bean with sugar beet
under two sowing dates. Journal of Agricultural Research, Kafrelsheikh Univ., 38:
443-457.

Abou-Keriasha . M.A., Nadia M.A. Eisa and N.M.H. El-Wakil (2013). Effects of
Intercropping Faba Bean on Onion and Wheat With or Without Inoculated Bacteria on
Yields of the Three Crops . Egypt. J. Agron., 35(2): 169-182

Abou-Keriasha, M.A., Gadallah, R.A. and Badr, M.M.A. (2008) Effectof preceding and
intercropping crops on yield and yield components of wheat. Minufiya J. Agric. Res.,
33(3): 709 — 728.

Abou-Keriasha, M.A., Gadallah, R. A. and El-Wakil, N. M. H. (2011). The influence of
preceding crops and intercropping maize with cowpea on productivity and associated
weeds. Egypt. J. Agron., 33 (1):1-18.

Agricultural Statistics (2014) "Winter Crops". Agriculture Statistics and Economic Sector,
Ministry of Agriculture and Land Reclamation, Egypt

Agricultural Statistics (2015) "Winter Crops". Agriculture Statistics and Economic Sector,
Ministry of Agriculture and Land Reclamation, Egypt

Ahmed, A. M., Ahmed, N. R. and Khalil, S. R. A. (2013). Effect of intercropping wheat on
productivity and quality of some promising sugar cane cultivars (Autumn plant).
Minia Journal of Agricultural Research and Development, 33: 597-623.

Alford, D.V. (1984). A colour atlas of fruit pests, their recognition, biology and control.
Blantyre Printing & Binding Co. LTD, Glasgow, 320 pp.

Aly, F.A.; F.E. EI-Adl; S.M. Ibrahim; M.A. Samy and M.H. El-Khawalka (1993). Insects
infesting sugar beet in relation to the cultivated previous crops. Egypt J. Appl. Sci.,
8(6): 582-596

Aly, F. A.; M. A. Assem and F.E. EI-AdI (1986). Studies on the population density of the
insects attacking sugar beet. Proc. 1st Hort. Sci. Conf. Tanta Univ. Se., 1: 322-334.

Andrews, D. J. and Kassam, A. H. (1976). "In Multiple Cropping" (R.I. Papendick, P. A.
Sanchez, and G. B. Triplett, Ed.) pp. 1-10. Spec. Pub. No.27 American Society of
Agronomy. Madison, Wisconsin

Bassyouny, A.M. (1993). Studies on preferability and injury level of- some main insects to
certain sugar beet varieties. Egypt. J. Appl. Sci., 8(1): 213-219.

Bassyouny, A.M. (1998). Economic injury level of the mains defoliator insects on sugar beet
plants. J. Agric. Sci. Mansoura Univ., 23(1): 405-418.

Bassyouny, A.M. and E.M.E. Khalafalla (1996). Seasonal fluctuations of certain insect pests
on three sugar beet varieties and their chemical control. Alex. Sci. Excha., 17(4): 381-
393.

Bassyouny, A. M. and M. A. Farag (1992). Susceptibility of some sugar beet variet es to the
infestation with certain insect pests. Egypt. 1. Sci. 7(12): 84-90.

Bassyouny, A. M. and S. B. Bleih (1996). Sowing dates, seasonal fluctuations and chemical
control against the main insects attacking sugar beet. Alex. Sci. Exch. 17(3): 283-296.

Dasbak, M. A. D. and J.E. Asiegbu (2009). Performance of Pigeon Pea Genotypes
Intercropped with Maize under Humid Tropical Ultisol Conditions. J. Anim. Plant
Sci., 4(2): 329-340.

Egbe, O. M. (2005). Evaluation of Some Agronomic Potential of Pigeonpea Genotypes for
Intercropping with Maize and Sorghum in Southern Guinea Savanna. Ph.D Thesis,
Univerisity of Agricult. Makurdi, Nigeria. pp. 23-30.

Egbe, O. M. (2010). Effect of Plant density of intercropped soybean with tall sorghum on
competitive ability of soybean and economic yield at Otobi, Benue State, Nigeria.
Journal of Cereals and Oil seeds. 1(1): 1-10.

EL-Defrawi, G. M.; Eman, A. K.; Marzouk, I. A.; and Rizkalla, L. (2000). population
dynamics and seasonal distribution of Aphis craccivora koch and associated natural
enemies in relation to virus disease incidence in faba bean fields. Egyptian - journal -
of - Agricultural - Research., 78(2): 627-641.



Effect of intercropping three Faba bean varieties with sugar beet plants on piercing sucking insect 75

El-Khouly, M.I. (1992). Biological studies on tortoise beetle Cassida vittata (Vill.) Attacking
sugar beet crop. M.Sc. Thesis, Fae. of Agric. Al-Azhar Univ.

El-Sadany, M.F and M.A. El-Shamy (2016). ilnfluence of faba bean — tomato intercropping
on mites, insects infestation and the relationship between the pests and predators, leaf
phenols content and yield competent of both crops in different intercropping system.
J. Biology, Mansoura Univ., vol.40 (2).

Fen, F., Zhang, F., Song, Y., Sur, J., Bao, X., Guo, T. and Li, L. (2006). Nitrogen fixation of
faba bean (Vicia faba L.) interacting with a non — legume in two contrasting
intercropping systems. Plant Soil, 283, 275 — 286.

Freed, M., S. Eisensmith, S. Goetz, D. Reicosky, V. Smail and P. Wolberg, (1988). User's
Guide to MSTAT-C: A Software Program for the Design Management and Analysis
of Agronomic Research Experiments. Department of Crop and Soil Sciences and
Department of Agriculrural Economics, Michigan State University, USA., Pages: 152.

Ghadiri, V. (1991). Biological features of Chrysopa carnea in sugar beet- fields ofBakhtaran.
Appl. Entomol. & Phyto. 58(1-2): 29-30.

Geo, J.F. (1990). Survey for the natural enemies of soybean aphids in Tongue Chinese
Journal of Biological contro. 16 (2): 90.

Ghosh, P.K., Tripathi, A.K., Bandyo Padhyay, K.K. and Mann, M.C. (2009) Assessment of
nutrieny competition and nutrient requirement in soybean-sorghum intercropping
system. Europ. J. Agron., 31: 43-50.

Gomez, K. A. and A. A. Gomez (1984). Statistical procedures for the agricultural
researches.John Wiley and Son. Inc., New York.

Guirguis, G.Z. (1985). Studies on certain insects attacking sugar-beet in W estem Desert,
Egypt. Ph.D. Thesis, Fae. of Agric., Menoufiya Univ.

Hassan, S.A.; F. Klingauf and F. Shahin (1985). Role of Chrysopa carnea as an aphid
predator on sugar beet and the effect of pesticides. Zeitschrift fur Angewavdte
Entomologie. 100(2): 163-174.

Hauggaard-Nielsen, H., Ambus, P., Jensen, E. S., (2001). Interspecific competition, N use
and interference with weeds in pea—barley intercropping. Field Crops Research,
70(2):101-109.

Heba S. A. Salama, Dina EI-S. El-Karamity and A. I. Nawar (2016). Additive Intercropping
of Wheat, Barley, and Faba Bean with Sugar Beet: Impact on Yield, Quality and Land
Use Efficiency Egypt. J. Agron., 38(3): 413-430.

Hodek, 1. (1973). Biology of coccineinellidae. Acad. Publ. House, Cezchoslovak Aced. Sc.,
Prague. 226 pp.

Ibrahim, Sahar, T.; M. Shaaban and E.K. Gendy. (2010). Intercropping faba bean with
tomato. Egypt J. Appl. Sci., 25(6A): 167-181.

Kazemeini, S. A. and Sadeghi, H. (2012). Reaction of the Green Bean- Safflower
Intercropping Patterns to Different Nitrogen Fertilizer Levels. Iran Agricultural
Research, Vol. 31, No. 2, Shiraz Univ

Khosravi, H. and Ramezanpour, M.R. (2004) Exploring the effect of some Rhizobium
inoculants of the growth of faba bean in Mazandaran. J. Soil and Water Sci., 18 (2):
146 — 152.

Le- Docte, A. (1927). Commercial determination of sugar in the beet root using the sacks
Le-Docte Process. Int. Sug. J., (29): 488-492 [C.F. Sugar beet Nutrition, 1972.
Applied Sci. Publishers L. td (London A.P. Draycott)].

Liben, M., Tadesse, T. and Assefa, A. (2001). Determination of nitrogen and phosphorus
fertilizer levels in different maize — faba bean intercropping patterns in North Western
Ethiopia. Seventh Eastern and Southern Africa Regional Maize Conference 11th — 15"
February, pp. 513 — 518

Iskander, A.K. (1982). Studies on certain sugar beet insects. M.Sc. Thesis, Fae. of Agric.,
Alex Univ.

Manna, M.C.; P. K. Ghosh; C. L. Acharya. (2003). Sustainable Crop Production through
Management of Soil Organic Carbon in Semiarid and Tropical India. J. Sustain.
Agric., 21(3): 85-114



76 Hamdany M. KH. and M. R. El-Aassar

Mathew, K. P; Thomas, M J; and Nair, M. R. G. K. (1971). population fluctuations of the
pea aphid in relation to climate and predators. Agricultural - Research - Journal - of -
Kerala. 9(1): 23-26.

Mazaheri, D., A. Madani and M. Oveysi (2006). Assessing the land equivalent ratio (LER)
of two corn (Zea mays L.) varieties intercropping at various nitrogen levels in Karaj,
Iran. J. Central European Agricult., 7(2): 359-364.

Mohamed, A. M. and F. A. A. Slman (2001). Susceptibility of some brod bean varieties to
natural infestation with Aphis craccivora Koch and Liriomyza trifolii (Burgess) at
Upper Egypt. Assiut J. Agric. Sci., 32(1): 167-173.

Mohammed, W.KH., El-Metwally, E.A. and Saleh, S. A. (2005). Intercropping faba bean at
different plant densities with sugar beet. Egyptian Journal of Agricultural Research,
83: 649-662.

Mohammed, W.KH., El-Metwally, E.A. and Saleh, S. A. (2005). Intercropping faba bean at
different plant densities with sugar beet. Egyptian Journal of Agricultural Research,
83: 649-662.

Mustafa, - G-; Maniu, -C; prelipcean, - C; Lungu, -O; Mustafa, - M; and Nicoara, -M. and
Nicoara, -M. (2000). The role of parasitoid genera in limiting populations of Aphis
fabae Scop. Analele-Stiintifice —ale-Universitatii- “Al-I-Cuza” —din —lasi- Seri —Noua
—Sectiunea — I- Biologie- Animala. 46:7-16.

Ng - Sook - Ming. (1978). Effectiveness of Coccinellid Predators in the control of Aphis
faba escop. Rubber - Research - Institute - of - Malaysia. 148-164.

Pandey, A.K., Prakash, V. (2002). Weed management in maize and soybean intercropping
system. Indian Journal of Weed Science 34(1&2): 58-62.

Patil S, Katikal YK, Revanappa T, Patil DR (1997). Effect of inter-cropping tomatoes
(Lycopersicon esculentum Mill) on the infestation.

Prasad D, Singh KM, Katiyar RN, Singh RN (1987). Impact of intercropping in the plant
growth, Pest incidence and crop yield of pea (Pisum sativum L). indian G. Entomol.
49(2): 153-172.

Ragab, M. E; A. M. Abou EL-Naga; A. A. Saleh (2002). Ecological studies on certain aphid
parasitoids, especially those of Aphis craccivora Koch. J. Agric. Sci. Mansoura Univ.,
27(4): 2611-2620.

Rakhshan, -E; Talebi, -A-A; Kavallieratos, -N-G; Rezwani, -A; Manzari,- S; and
Tomanovic, Z. (2005). Parasitoid complex (Hymenoptera, Barconidae, Aphidiinae) of
aphis craccivora kock (Hemiptera: Aphidoidea,) in Iran. Journal —od-Pest-
Science.78(4): 193-198.

Rizk, Amany M (2011). Effect of strip-management on the population of the Aphid, Aphis
craccivora Koch and its associated predators by intercropping Faba bean, Vicia faba L.
with Coriander, Coriandrum sativum L. Egypt. J. Biol Cont., 2(1): 81-87.

Saleh, A.Y. (1994). Insecticide testes to control the tortoise beetle, Cassida vittata (Vill) in
sugar beet crop. Assiut J. Agric. Sci. 25(4): 197-202.

Saleh, M. R. A.; M. H. Hassanein and A. H. EL-Sebae (1972). Population dynamics of
Aphis craccivora Koch on broad bean and cowpea in Upper Egypt. Bull. Soc. Ent.
Egypt, 65: 135-138. (C. F. R. A. E. A) 62 Abst., (No. 4140).

Stary, P. (1976). External female genitalia of the Aphidiidae (Hymenopterea). Acta ent.
Bohemslov., 73: 102-112.

Trebath Br (1993). Intercropping for the management of pests and disease. Field crop Res.
34:381-405.

Undie, U. L. Uwah, D. F and Attoe, E. E (2012). Effect of intercropping and crop
arrangement on yield and productivity of late season maize/soybean mixtures in the
humid environment of south southern Nigeria. Journal of Agricultural Science. 4(4):
37- 40.

Vercambre, - B. (1980). Studies conducted in Reunion Island on the broad-bean leaf-miner,
Liriomyza trifolii Burgess. Revue- Agricole - et - Sucriere - de - L’ - Ile - Maurice.
59(3): 147-157.

Wojciechowicz - Zytko, E. (2003). The effect of broad bean cultivars sowing time on the



Effect of intercropping three Faba bean varieties with sugar beet plants on piercing sucking insect 77

occurance pf Aphis fabae scop. And its predators. Bulletin - OILB / SROP. 26(3):
325-330.

Younis, S.M: M.A. Shiboom and A.O.Aref (1991). Evaluation of some mechanical methods
of 472 rice production in Egypt Misr. J. Agric. Eng., 8: 39-49,

Youssef, A.E. (1986). Studies on some- insects infesting sugar-beet.) M.Sc. Thesis. Fae. of
Agric. Kafr El-Sheikh, Tanta Univ.

Youssef, A.E. (1994). Studies on certain insects attacking sugar beet. Ph.D. Thesis, Fae. of
Agric. Kafr EI-Sheikh, Tanta Univ.

Zawrah, M.F.M. (2000). Studies on some inse£t pests infesting sugar beet and their natural
enemies. M.Sc. Thesis, Fae. of Agric. Mansoura Univ. 79 pp.

ARABIC SUMMARY

4 gaad) Ldlac | g dalal) ABEN ci pdad) o Sl jads pa galal) J gl (e ciliual A0 Jpaas il
Ol pnaaall NS Aalil) o o gl care g Jaadsi c¥ama cia

ZJAG‘X\JLZJ.\M-IJAL:QJ.\AA.\SBW
)AA—:*».;\S:\J‘)X\AL\);J\}f—w\wu\uww—gw\uﬁ\ﬁweﬁ -1
3).1\;—(;5.\!\_a_x:;\))l\C'_U;.\j\)S)A—u\jbﬂ\z\ﬂ\ﬁ}u)x.\w—)aﬂ\u\ﬂ&)x(uﬁ =2

2015/ 2014 (oom 5 Al Aadlae ¢ 3 neall dae )l Gl danay dadll 338 Cy ol
Nz 5 (as 120 5905 60) dadads ¥ ane Cond Sl oy ae bl J gl Jrant il Al 50 Caage
7168 5 Gmina 35 3n) 2l Jsill (g Calinal LD 5 (salil J il 30 % 37.5525 - 12.5) sl
(Ol panalDS dalii] o (ol cpaa

bl 8 laall Jaee qun s Cam 0l ) jSa O aladind g (5 e Aidial) adaill apenal adiil
A cans il adadll b gl J il Calial 5 48 canil) adail) 8 (5 58l i ama 5 dpessi )
£ IS Ll Juaaial) gl il g

Jama e o 60 Jashadil) Jame Slacl Gun Sl ek 4l Lo b gine Jadadill Jana il
Gl & senally 3l Hhd e JS il e an 120 Japhadidll Jane davs ey 53l J skl i)
Ol gaall daalisl 5 ilall

sadll g ogenall ()35 5 Gl Laliily Hial) Sl e Lsiea gald) Jgdll o) Jaea il
 %12.5 58 37.5 e s AaS (it Slulall sda ol ) Cua ladll Sl daS

il J seane Taalil 5 il sSa e Cilia¥) Cada) i ol

gl el an 120 Jaubadill Jane ool Gupm salll J gil) daliil e U gine Jayadill Jaea & il
O J eane 03554 100d) 05 5 il gaadl aae 5 clall (5l 2xe as

% 37.5 sl Jama el Eua (gald) Jsdll Lalil e bgine gald) Jsill (5585 Jana il
S Ol J eane 035 54a 100! 005 5 lall sl dae g clall (5 8l oo g i) e

Lgall elac¥ly 5 sSaall Clalaall gyl cind (pal geanall SIS Aasi yall il pudial) Al 3
Sl pdall Lla) A0 dun e Gliall Gu dygine By 8 s o il @ ells L ddaiial
el Jlea) die Calial) Cillau sia Gn 4 sina (58 ol @llin () Al gy g yall 4y sall clac
.Lﬁ}uﬂ\ OYara g

Cpagd) Caiiall Jaw Cua (galdl J il J geana dalisl g ol Ko e b gina calial) adlial) il
2l e

Gl (sl Jaill e (018 / Sl 35000) LSad) a5 %100 dsesd G Ayl (e g
e Ol piall dally L) A Jil cidae | an60) Al o (O U Gl 3500) %25 5 Jara
Caiall 138



