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Abstract

important methods of insect pest control to minimize the insecticide

hazards. Therefore, susceptibility of five soybean varieties to
infestation with some piercing-sucking insects: aphids, Aphis spp.;
whitefly, Bemisia tabaci (Genn.) and leafhoppers, Empoasca spp. were
evaluated at Sakha Agric. Res. Station Farm, Kafr El-Sheikh Governorate
during 2016 and 2017 seasons. The obtained results showed significant
differences in susceptibility between the tested soybean varieties to the
mentioned insects for every season and from season to another. In
general, the population density of whitefly and aphids were higher in the
first season than the second one, while the reverse was found for
leafhoppers. Based on the grand mean number of the two study
seasons, variety Crawford was significantly the most infested variety to
infestation with leafhoppers and aphids, while the least infested variety for
aphids was Giza35 and for leafhoppers was Hybrid30. As for the whitefly,
Giza35 significantly was the most infested variety, while Crawford was the
least infested one. In respect to the resistance status of the tested
varieties to the insects, Crawford and Hybrid30 showed susceptiblity to
aphid infestation, while the other varieties exhibited low resistance.
Gizalll and Giza35 appeared as susceptible for whitefly, Giza21 and
Hybrid30 showed low resistance, while Crawford was moderately resistant.
Concerning leafhoppers, Gizalll and Crawford were susceptible. Giza21
showed low resistance, while Hybrid30 was moderately resistant.

INTRODUCTION
Soybean, Glycine max (L.) is one of the most important legume crops in Egypt

T olerant varieties to insect species represent one of the simplest and

and the world as well. It is an excellent source of protein (30-50%) and oil (18-22%)
(Abou-Attia,. & Youssef, 2007 and Netam et al,, 2013). Soybean plants are attacked
by many insect pests, among of which are the piercing-sucking insects such as
aphids,Aphis spp.; leafhoppers, Empoasca spp. and whitefly, Bemisia tabaci (Genn.).
Large population of these insects intensify sap sucking, favoring the development of
sooty mold fungi (Capnodium sp.) resulting in reduced photosynthesis and yield either
quantity or quality in addition to viral transmission (EI-Samahy & Saad,2010; Abd-El-
Samad et al.,2011; Khattab et al., 2012 and Salem,2016).

Nowadays, the control programs must be developed to control the insect
pests of soybean without using insecticides which cause environmental pollution,
destruction of beneficial insects and insect resistance to many insecticides. Therefore,
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there is an urgent need to determine the sources of resistance existing within soybean
breeding lines and cultivars, as the resistant plants are much better than use of
chemicals for pest control. From the point of view of the farmers, entomologists and
others, the use of resistant cultivars to insect species represents one of the simplest
and most convenient method in insect pest control (Dent,1991), since they spread
rapidly without much extension effort (Dyck,1974). Also, the resistant cultivars
represent the inherent ability of crop plants to restrict, retard or overcome pest
infestation and thereby to improve the yield and/ or quality of the harvestable crop
product (Kumar, 1984).

So, the present work was undertaken to evaluate the relative susceptibility
of five soybean varieties to infestation with certain piercing-sucking insects under field
conditions of north delta.

MATERIALS AND METHODS

The experiment was conducted at Farm of Sakha Agric. Res. Station, Kafr El-
Sheikh Governorate to evaluate the relative susceptibility of five soybean varieties to
natural infestation with three piercing-sucking insects; whitefly, Bemisia tabaci
(Genn.); leafhoppers, Empoasca spp. and aphids, Aphis spp. for two successive
growing seasons; 2016 and 2017. The seeds of the tested varieties; Crawford,
Giza21, Gizalll, Giza35 and Hybrid30 were obtained from Food Legumes Research
Section, Sakha Agric. Res. Station. In each season, 15 plots, each of 42 m? were
prepared for sowing. The seeds were sown by mid-July in a complete randomized
block design with three replicates for each variety. All normal agricultural practices
were followed without pesticidal treatments throughout the growing season. To
estimate the population density of whitefly (adults), leafhoppers (nymphs and adults)
and aphids (nymphs and adults), 15 leaves were weekly sampled at random from
each plot early in the morning from three different levels of the plant. The upper and
lower surfaces of the chosen leaves were carefully examined using lens (8x) to count
all individuals of the mentioned insects and the data were recorded in the field. The
same leaves were picked up and transferred into paper bags to the laboratory for
inspection of the whitefly (nymphs and pupae) using a binocular microscope.
Sampling and counting started after one month of sowing till the end of the season.

The classification of the susceptibility degree (SD) of each variety was
determined according to general mean (X) of the insects and the standard deviation
(sd) as reported by Chiang and Talekar (1980). The variety that had mean number of
insects more than X+ 2 sd was considered (highly susceptible); between X+2sd and X
(susceptible); between X and X-1sd (low resistant); between X-1sd and x-2sd
(moderately resistant) and less than X-2sd was highly resistant.
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All the data collected were subjected to analysis of variance and the means of
insects on the different varieties were compared according to Duncan‘s Multiple Range

Test at p = 0.05 (Duncan, 1955).
RESULTS AND DISCUSSION

Five soybean varieties; Crawford, Giza21, Gizalll, Giza35 and Hybrid30 were
evaluated for their relative susceptibility to natural infestation with three piercing-
sucking insects; whitefly, Bemisia tabaci (Genn.); leafhoppers, Empoasca spp. and
aphids, Aphis spp. for 2016 and 2017 seasons.

The results in Table (1) show the seasonal mean numbers of three insects;
whitefly, leafhoppers and aphids on the tested soybean varieties during 2016 and
2017 seasons. It was evident significant differences in susceptibility between the
tested varieties and between seasons for the three mentioned insects. It is generally
notable that the population density of whitefly and aphids were higher in the first
season than in the second one, while the reverse was found for leafhoppers. In
general, regardless of the seasons, Crawford was the most infested variety with
leafhoppers and aphids. On the other hand, the least infested variety with
leafhoppers was Giza2lin the first season and Hybrid30 in the second one. Also,
Giza35 was the least infested variety with aphids in the first season and Gizalll in
the second one. Giza35 was the most infested one with the whitefly, while Crawford
was the least infested.

However, the differences in the insect population in the two seasons may
be due to the differences in the environmental conditions and/or the abundance of
the natural enemies as, they play a great role in regulating the population density and
seasonal abundance of insect species on soybean plants as reported by Raupach et
al., (2002); Abd-Elsamed et al., (2011) and Al-Habshy et al., (2011).

Table 1. Seasonal mean numbers of three piercing-sucking insects on four soybean
varieties and one Hybrid during 2016 and 2017 seasons at Kafr El-Sheikh

governorate
Mean number of insect/15 leaves + SE*
Variety Bemisia tabaci Empoasca spp. Aphis spp.
2016 2017 2016 2017 2016 2017
Giza 111 219.740.10b | 259.4+0.06b | 3.4+0.16ab 5.6+0.07bc | 9.4+0.76bc 1.44+0.22e
Giza 35 343.2+0.18a |270.5+0.10a | 3.2+0.08ab 5.840.04b 5.0+0.01c 4.6+0.08d
Giza 21 167.640.06c | 166.0+0.17d | 2.5+0.04b 5.940.08ab | 6.9+0.37bc 5.6+0.04c
Crawford 144.6+0.10d [132.04+0.13e 3.9+0.12a 6.2+0.08a 27.9+0.71a 16.0+0.12a
Hybrid30 220.5+0.09b |186.7+0.22¢ | 2.6+0.09b 5.340.09c | 10.940.32b 8.3+0.30b
Mean 219.12 202.92 3.12 5.76 12.02 7.18

In each column, means followed by the same letter(s) are not significant by DMRT

at 5% level SE*= standard error
Judging by the grand mean number of the two study seasons, the results in
Table (2) showed significantly different levels of infestation with the considered

insects. Variety Crawford was significantly the most susceptible variety to infestation
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with leafhoppers and aphids with means of 5.1 and 21.9 insects/ 15 leaves,
respectively, while the least infested variety for aphids was Giza35 (4.8 insects) and
for leafhoppers was Hybrid30 (3.9 insects). As for the whitefly, Variety Giza35
significantly the most infested varieties by mean of 306.8 insects, while Crawford was
the least infested one (138.3 insects).

Table 2. Two-season means of numbers of three piercing-sucking insects and
susceptibility degree (SD) of four soybean varieties and one Hybrid during
2016 and 2017 seasons at Kafr El-Sheikh governorate

Bemisia tabaci Empoasca spp. Aphis spp.
Variety General mean+ D General mean+ D General meant+ D
SE* SE* SE*
Giza 111 239.6+0.054b S 4.5+0.113ab S 5.440.453c LR
Giza 35 306.8+0.127a S 4.5+0.058ab S 4.8+0.042c LR
Giza 21 166.8+0.081d LR 4.2+0.058ab LR 6.2+0.184bc LR
Crawford 138.3+0.063e MR 5.140.090a S 21.940.399a S
Hybrid30 203.6+0.075¢ LR 3.940.090b MR 9.64+0.253b S

In each column, means followed by the same letter(s) are not significant by DMRT at 5%
level. SE*= standard error S= susceptible LR=low resistant MR= moderate resistant

However, many authors evaluated the relative susceptibility of some soybean
varieties to the piercing-sucking insects under field conditions in Egypt (Hegab, 2001;
Salman et al., 2002; Al-Habshy et al., 2011; Abd-Elsamed et al., 2011; Khattab et al.,
2012; El-Sarand, 2013; Abdallah et al, 2015 and Salem,2016). They mentioned
significant differences in susceptibility between soybean varieties and between
seasons for these insects under field conditions.

In respect to the resistance status of the tested varieties to the insects, the
results in Table (2) showed different susceptibility degrees to the insects. Crawford
and Hybrid30 appeared as susceptible to aphid infestation, while the other varieties
exhibited low resistance. As for whitefly, Gizalll and Giza35 appeared as
susceptible, Giza21 and Hybrid30 showed low resistance, while Crawford was
moderately resistant. Concerning jassids, Gizalll and Crawford were susceptible.
Giza21 showed low resistance, while Hybrid30 was moderately resistant. However, it
is an important to point out herein that the insect mean numbers must be refer to
and/ or agree with the resistance degree of each variety.

From the mentioned results, it can be noted that the tested varieties differed
in their susceptibility to infestation with the mentioned insects from one season to
another.  However, Metcalf and Luckmann (1975) reported that biochemical
characteristics of plants affect the behavior and/or metabolism of insects, while
morphological factors mostly influence the mechanisms of locomotion, feeding,
oviposition, ingestion and digestion of the pest. Also, Kumar (1984) reported that
environmental conditions affect the ability of plants to resist pest attack in addition to

fundamental physiological processes of the plant as well as the pest. Thus, a variety
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that exhibits resistance in one locality or environment may be susceptible in another.
Van Emden (1987) reported that the variations in varietal susceptibility to insect pest
infestation may be due to the presence of antixenosis and/or antibiosis phenomena.
Dent (1991) mentioned that antixenosis (non-preference) is a resistance mechanism
employed by the plant to deter colonization by an insect thereby morphological and/or
biochemical characteristics of the plant. Thus, plants that exhibit antixenotic
resistance would be expected to have reduced initial infestation and/or a higher
emigration rate of the pest than susceptible ones. On the other hand, antibiosis is a
contrast to antixenosis because it has an adverse effect on insect development,
reproduction and survival. Thus, these antibiotic effects may result in a decline in
insect size or weight, an increased restlessness, poor accumulation of food reserves
affecting the survival of hibernating or aestivating stages, or have an indirect by
increasing the exposure of the insect to its natural enemies (Singh, 1986).

Finally, it can be concluded that the current results may enable growers of
soybean and plant breeders to select tolerant or resistant varieties to the mentioned
insects to cultivate under field conditions of North Delta to minimize the use of
insecticides in integrated pest management programs.

REFERENCES

1. Abd El-Samad, A.A.; A.Z.N. Al-Habshy and M.A. Ahmed. 2011. Survey and
population density of some dominant homopterous insects attacking soybean
plants. J. Plant Prot. and Path., Mansoura Univ., 2(7): 707-719

2. Abdallah, F. E.; H. A. Boraei and H. M. Mohamed. 2015. Susceptibility of some
soybean varieties and effect of planting dates on infestation with whitefly in Kafr
El-Sheikh region Egypt. J. Agric. Res. 93(4):1093-1103

3. Abou-Attia, F.A.M. and A.E. Youssef. 2007. Field evaluation of some soybean
cultivars for infestation with soybean stem fly, Melanagromyza sojae (Zehnter)
and leaf miner, Liriomyza trifolii (Burgess) at Kafr El-Sheikh region. J. Agric. Sci.,
Mansoura Univ., 32(3):2301-2311

4. Al-Habshy, A.Z.N.; A.A. Abd El-Samad and M.A. Ahmed. 2011. Effects of certain
agricultural practices on the infestation of soybean plants by some homopterous
insect pests at Diarb Nigm district, Sharkia Governorate. J. Plant Prot. and
Path., Mansoura Univ., 2(7): 721-729

5. Chiang,H.S. and N.S. Talekar. 1980. Identification of sources of resistance to the
beanfly and two other agromyzid flies in soybean and mungbean. J. Econ.
Entomol., 73(2):197-199

6. Dent, D. 1991. Insect pest management. C.A.B. International, pp. 213
Duncan, B.D. 1955. Multiple range and multiple F-test. Biometerics, 11:1-42



164

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

SUSCEPTIBILITY OF SOME SOYBEAN

VARIETIES TO CERTAIN PIERCING-SUCKING INSECTS
UNDER THE FIELD CONDITIONS OF NORTH DELTA

Dyck, V.A. 1974. Insect pest management in rice: principles and practices.
Pesticides Annual (India), pp. 69-71

El-Samahy, M.F.M. and I.A.I. Saad. 2010. Population density of certain piercing-
sucking pests on three soybean varieties in relation to some leaf characteristic. J.
Plant Prot. and Path., Mansoura Univ., 1(10): 767-773

El-Sarand, E. A. 2013. Integrated management of certain piercing-sucking insects
on soybean and faba bean plants at Kafr El-Sheikh Governorate. Ph.D. Thesis,
Fac. of Agric. Tanta Univ., pp. 224

Hegab, O.1.M. 2001. Studies on certain insect vectors of plant pathogenic agents.
Ph. D. Thesis, Fac. Agric. at Moshtohour Zagazig Univ.

Khattab, M.A.A.; A.M. Nassef and E.M.E. Khalafalla. 2012. Relative susceptibility
of some soybean varieties to the main piercing-sucking insects infestation in Kafr
El-Sheikh Governorate. J. Plant Prot. and Path., Mansoura Univ., 3(7): 751-756
Kumar, R. 1984. Insect pest control with special reference to African
Agriculture. Edward Arnold, London, pp. 298

Metcalf, R.L. and W.H. Luckmann. 1975. Introduction to insect pest
management. John Wiley and Sons Inc., New York, pp.587

Netam, H.K.; R. Gupta and Sh. Soni. 2013. Seasonal incidence of insect pests
and their biochemical agents on soybean. J. Agric. And Veter. Sci., 2(2):7-11
Raupach, K.; C. Borgemeister; M. Hommes; H.M. Poehling and M. Stamou. 2002.
Effect of temperature and host plants on the bionomics of Empoasca decipiens
(Homoptera:Cicadelidae). Crop Prot., 21:113-119

Salem, A.A.A. 2016. Resistance of some soybean varieties to Bemisia tabaci
(Genn.) (Homoptera: Aleyrodidae) and Thrips tabaci L. (Thysanoptera: Thripidae)
in Assiut. Assiut Univ. Bull. Environ. Res., 19(2):11-23

Salman, F.A.A.; A.M. Mohamed; H.A. Mohamed and M.L.S. Gad El-Rab. 2002.
Evaluation of some soybean varieties to natural infestation with whitefly, Bemisia
tabaci (Genn.) and spider mite, Tetranychus urticae (Koch.) in Upper Egypt.
Egypt. J. Agric Res., 80:619-629

Singh, D.P. 1986. Breeding for resistance to diseases and insect pests. Spring-
Verlag, New York and Heidelberg

Van Emden, H.F. 1987. Cultural methods: the plant. In: Burn, A.J.; T.H. Coaker
and P.C. Jepson (Ed.) Integrated pest management. 27-67, Academic Press,

London, New York



MESBAH, 1.1., et al. 165
dalall 481 ¢ piall Gand Lgal)l Jgb cilial (any Luulua
Lital) Jladd A8l i g ol cuad

2 e dana 3ae 20 A aad) deaa ) ¢ Trluas ol ) 2l )
20lhad Bdlal) ae dasa L lan Cpan ol a3l dakild

L bib & rals = el ll 4408 - colill )55 o .1

s = —de) )l Gigaddl S pe —clilill Llis Crsay gra .2

b Aaled s Al LRI e saaly el AL GlaY) Jeas f daslie i
Lgeall il Calioal dused dpuln ap 5 1305 ¢ clandd) hlae Jlil 4y pial) cildl) dsdl<a
Qe y3e A sy cllalaig s lianl) ALAN 5 ) a5 daaldd) A8ED < jdadl ey AL
22017 2016 (o ge Pla il 65— sy dae) 5 & gad) das

IS (b gl On Daulaal 3 Lgine 3508 25a lele Juanial ) Can
oo I pusall el gl elianl) LA Saad oS Aale Adiayy - AY auge ey ause
o sa DR il pall daad T gia e Tl 3 ) bl el sy Lei S8 sl
35 & s caall K e gl s )Y clllay dla) 58T a8 K canall oS Al
Cainall OIS e limad) ZLAN Zaallyy 35 il dba) J8 3 IS5 ol bl J8
Tplan Aa g s e Toliys Adla) B 355850 S ciiall S Ly Aba) €l 35 55m
Lobia 300mnels 289 & Canall jeldl 55 00 il yaally LDl 5 jnad calial)
1115 3 Conall jelaly Aimiiic daglie < cuilS gAY Glual) Lay cally 4L
dumidie daglie 300maell s 215 3 iiall muagl Ly sloand 4L dulua 355 5
2shg) S 1115 5m S &)Y bl dallys Ldda sie daslia 3585 S Caiall ekl
daglie ) 300med OS5 Amidie daglia cld 215 pa Canall s LLadU dulus @)
Jidaw sie



166



