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Table 1. Plant height, diameter and mean number of eggs laid by wheat stem sawfly female in bread wheat varieties (group 1),

at two different infestation dates in 2011 and 2012.

Zadoks alw () i) gL ) (o) i) b canll s b gia
Zadoks decimal scale Plant height (cm) Stem diameter (mm) Mean No. of eggs
gl sl s 9l s gl gl s gl sl s gl
5 _Saal) 5_Alial) 5 Saall 5_Alial) 5 _Saal) 5_Alial) 5 Saal) 5 alial)
Early Late Early Late Early Late Early Late g saxall ial)
infestation _infestation  infestation  infestation  infestation  infestation  infestation  infestation Total Variety
2011
33 49 49.7a 70.50 a 3410a 4.947 a 24a 0.60a 3.00a Najah-4
32 39 48.7 a 64.50 b 3470 a 4713 a 12a 3.60a 480a Chorizo/Bocro-4
32 49 55.5b 64.50 b 4250b 4763 a 42a 260a 6.80a Tracha-2/Shuha-3
32 39 50.5 ab 64.00 b 3320a 4.057b 28a 120a 400a  Shuha-17/Shuha-18
33 53 69.5¢ 90.17 ¢ 4590¢c 4700 a 116b 11.40b 23.00b NN25
2012
32 39 46.0a 78.40a 4.768 a 4.762 a 0.25a 4.00a 425a Chorizo/Bocro-4
32 49 46.1a 84.00 b 4572 a 5.242 b 125a 150 b 275b Tracha-2/Shuha-3
32 39 402 a 75.40 a 3.934b 4.076 ¢ 275a 275a 550a  Shuha-17/Shuha-18
33 53 57.7b 104.40 ¢ 4524 a 5.336 db 9.75b 11.00 c 20.75¢ NN25

Tukey dalad aladiuly 965 Juial) vie (5 sine (5,8 Lot 3n 50 Y ale IS anl g1 3 gaall 3 Cag pall il Lgaiiy ) s giall
Means followed by the same letters in the same column for each year are not significantly different at P=0.05 using Tukey pairwise comparison.
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Table 2. Plant height, diameter and mean number of eggs laid by wheat stem sawfly female in bread wheat varieties (group 2),

at two different infestation dates in 2011 and 2012.

Zadoks alw (P ) S ) (pe) i) kb vl axe Jau sia
Zadoks decimal scale Plant height (cm) Stem diameter (mm) Mean No. of eggs
gl s 9l gl gl &gl &gl gl s 9l
5 _Saal) 5_Alial) 5 _Sal) 5 Alial) 5 Saall 5 alial) 5 Saall 5_Alial)
Early Late Early Late Early Late Early Late £ saxall ciiall
infestation infestation  infestation  infestation  infestation  infestation  infestation  infestation Total Variety
2011
33 49 49.7 a 705a 3410a 4947 a 1.00a 2.00a 3.00a Najah-4
32 39 48.7a 64.5b 3470a 4713 a 1.00a 4.00b 5.00 ab Chorizo/Bocro-4
32 49 55.5a 64.5b 4250b 4.763 a 1.00a 260c 3.60a Tracha-2/Shuha-3
32 39 50.5a 64.0 b 3.316a 4.057 b 460 b 2.60c 7.20b Shuha-17/Shuha-18
2012
33 49 6lla 89.8a 4.698 a 5.342a 275a 1.00a 375a Najah-4
32 39 46.0b 78.4b 4.768 a 4.762b 275a 5.75b 8.50 b Chorizo/Bocro-4
32 49 46.1b 84.0 ab 4572 a 5242 a 1.75a 2.00 ac 3.75a Tracha-2/Shuha-3
32 39 40.2b 754b 3.934b 4.076 ¢ 5.64b 3.00c 8.64b Shuha-17/Shuha-18

Tukey dalas aladiuly 945 Judal die (5 giea §8 Lo aa s ¥ ale JSTg aad gl 3 gaall (& Cagpall il Lgasy Al Sl gial)
Means followed by the same letters in the same column for each year are not significantly different at P=0.05 using Tukey pairwise comparison.
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Table 3. Plant height, diameter and mean number of eggs laid by wheat stem sawfly female in durum wheat varieties (group 3),

at two different infestation dates in 2011 and 2012.

Zadoks alw (pe) o) plis () i) b oand) ae o gia
Zadoks decimal scale Plant height (cm) Stem diameter (mm) Mean No. of eggs
gl s 9=l gl gl s 9=l s gl gl 9l
5 Saal) 5_alial) 3 _Saal) 5aliall 5 _Saal) 5aliall 3 Sual) 5aliall
Early Late Early Late Early Late Early Late £ saxall cilall
infestation  infestation  infestation  infestation  infestation  infestation  infestation infestation Total Variety
2011
32 49 50.30 a 66.83 ab 3.936 bc 4.563 bc 0.20a 0.40a 0.60 a Azegar-1
33 49 52.60 a 70.33b 3.622 ab 4.570 bc 1.80a 0.60a 240a Ammar-5
32 49 51.34a 64.67 ab 3.488a 4.333ab 0.60a 0.80a 140a Waha
33 49 44.36 b 64.17 a 3.648 ab 4753 ¢ 0.80a 0.20a 1.00a Arislahn-7
32 37 63.12¢ 79.00 ¢ 3.916 be 4.317 ab 540b 3.20b 8.60b 12167
32 49 57.32d 64.33 ab 4.124¢ 4.137a 0.80a 0.20a 1.00a ADYT02-306
2012
32 49 49.50 be 80.50 a 3.940 a 4524a 0.50 a 0.25a 0.75a Azegar-1
33 49 47.00 abc 7250 b 4.428 b 4.960 b 125a 150b 2.75a Ammar-5
33 49 4290 a 71.30 b 4.758 ¢ 4.850 b 0.50a 1.00 ab 150a Arislahn-7
32 37 50.70 ¢ 103.30 ¢ 4.488 bc 4.430a 3.50b 5.00c 8.50 b 12167

By Jaus ol . Zadoks alu e 49 saill dlaje 6 Gl aues
O ety 3Sall (gpanll wie Ciliall G il gl A dugine
o (F3,16=12.74, P=0.001) (s5ine IS5 juadl Ammar-5 Ciial)
Jsas) Baliall (geaall xic (ADYT02-306 5 Azegar-1 (psiiall

Tukey dalas aladiuly 945 Judal die (5 giea 38 L 3 50 Y ale IS sl gl 3 gaall 8 o pall il Leadhy Al o gial)
Means followed by the same letters in the same column for each year are not significantly different at P=0.05 using Tukey pairwise comparison.
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Table 4. Plant height, diameter and mean number of eggs laid by wheat stem sawfly female in four durum wheat varieties (group

4), at two different infestation dates in 2012.

Zadoks alw (pe) lall) gl () bl b canll ae o gia
Zadoks decimal scale Plant height (cm) Stem diameter (mm) Mean No. of eggs
s 9ad) s 9udl s 9ad) s 9ad) s 9udl s gudl & 9ad) A
5 _Saall 5_aliall 5 Saall 5aliall 5_Ssal) 5_Alial) 5 Saall 5oaliall
Early Late Early Late Early Late Early Late £ saxall cilal)
infestation  infestation  infestation  infestation  infestation  infestation  infestation  infestation Total Variety
33 49 47.0a 725a 4428a 4,960 a 5.00 a 347a 8.47a Ammar-5
32 49 50.3a 84.1b 4472a 4.644 ab 1.75b 0.50 b 2.25b Waha
33 49 429a 713 a 4.758 b 4.850 ab 1.75b 0.50b 2.25b Arislahn-7
32 49 489a 784c 4.126 ¢ 4516 b 1.00 b 0.75b 1.75b ADYT02-306

Tukey Jslad alasiuly %5 Jlaial die (5 sine (38 letn 2 5 Y 2n) g1 2 gendl 3 g pal) Ol Lgagy A1 il il
Means followed by the same letters in the same column are not significantly different at P=0.05 using Tukey pairwise comparison.

2, (Shuha-17/Shuha-18) sl & LeiSs (NN25) 5!
41 Ll Lo 135 ((Ammar-5) sl 3 AaliSl daugiag (12167)
b e 38 (gl dliall e (f (2013) Lanning et al. L

LBld) disae of Aan€l) BliaY) 8 (anll aung

2 sile s K Jilatll YA G Alssal) gl LSl 5 Jsaa

A gyl il 5 g k) el Calial (55l
Table 5. Main products of bread and durum wheat lines collected
by the gas chromatography system.

el il
Main products  dasbu) s yal) Wheat variety
19,3 min ((E)-4-hetenal) (~55%) Najah-4

19,44 min (Phytol) (~50%) Chorizo/Bocro-4

19,56 min (Methyl 10- Tracha-2/Shuha-3

octadecenoate) (~70%)

18,04 min (Isopropyl palmitate) Shuha-17/Shuha-18

(~30%)

18,04 min ((Lycopersen) (~25%) NN25
(Isopropyl palmitate) (~30%)

19,46 min (Phytol) (~40%) Azegar-1
19,46 min (Phytol) (~30%), 20,83 Ammar-5
(11-Tricosene) (~15%)

6,63 min (1-Triazene, 1-methyl-3- Waha
(4-methylphenyl)) (~70%)

6,63 min (1-Triazene, 1-methyl-3- Arislahn-7
(4-methylphenyl)) (~35%), 19,46

min (Phytol) (~25%)

19,46 min (Phytol) (~20%), 20,84 12167
(11-Tricosene) (~35%)

19,46 min (Phytol) (~35%), 20,84 ADYTO02-306

(11-Tricosene) (~15%)
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Abstract
El-Sheikh, B., A.N. Trissi, Z. Sheikh Khamis and M. El-Bouhssini. 2019. Preference of different wheat varieties for egg
laying of the wheat stem sawfly, Cephus pygmaeus L. Arab Journal of Plant Protection, 37(4): 319-326.

Wheat stem sawfly (WSS), Cephus pygmaeus L. (Hymenoptera: Cephidae), is an important pest of wheat and barley in many of the
wheat producing regions around the world. The aim of this study was to determine the preference of wheat verities (varying in morphological
characters and phenological developmental stage) to the wheat stem sawfly oviposition under field cages infested with insects at two different
time periods. The experiment was conducted at the International Center for Agricultural Research in the Dry Areas (ICARDA), Syria. The
results showed that WSS females prefer laying their eggs in the stems of the tallest wheat varieties. The bread wheat variety Suha-17/shuhal8
was preferred for female oviposition when it was grown with varieties of similar height. This cultivar was found to contain similar level of the
compound isopropyl palmitate to that of the susceptible bread line NN25. Also, the durum wheat cv. Ammar-5, which was preferred for female
oviposition, contains similar level of the compound 11-Tricosene to that of the susceptible durum wheat line 12167. These compounds could
be used as markers in screening wheat varieties for resistance to WSS.

Keywords: Wheat stem sawfly, wheat varieties, preference of egg laying

Corresponding author: Abdul Nasser Trissi, Plant Protection Department, Faculty of Agriculture, Aleppo University, Syria, email:

n_trissi@alepuniv.edu.sy

References

Nash, A. Dyer, W. Grey, P. Lamb and L.E. Talbert.
2013. Spring wheat variety performance summary for
Montana.
http://plantsciences.montana.edu/documents/crops/20
13data/2013SpringWheatVarieties.pdf

Lanning, S.P., P.D. Fox, J. Elser, J.M. Martin, N.K.
Blake and L.E. Talbert. 2006. Microsatellite markers
associated with a secondary stem solidness locus in
Wheat. Crop Science, 46: 1701-1703.
https://doi.org/10.2135/cropsci2005.10-0379

Li, C.-X, H.-C. Gao, X.-G. Huang, H.-Q. Wang and J.-M.
Ge. 1998. The relation of the height of spring wheat to
the infection rate of C. fumipennis. Plant Protection,
24; 22-23.

Miller, R. 1991. Insect pests of wheat and barley in West
Asia and North Africa. Technical Bulletin 9.
International Centre for Agricultural Research in the
Dry Areas (ICARDA), Aleppo, Syria. 136 pp.

Morrill, W., JW. Gabor and D. Wichman. 1993.
Mortality of the wheat stem sawfly (Hymenoptera:
Cephidae) at low temperatures. Environmental
Entomology, 22: 1358-1361.
https://doi.org/10.1093/ee/22.6.1358

Payne, R.W., D.A. Murray, S.A. Harding, D.B. Baird and
D.M. Soutar. 2013. Introduction to GenStat for
Windows (16" Edition) Introduction. VSN
International, Hemel Hempstead.

Piesik, D., D.K. Weaver, J.B. Runyon, M. Buteler, G.E.
Peck and W. Morrill. 2008. Behavioural responses of
wheat stem sawflies to wheat volatiles. Agricultural
and Forest Entomology, 10: 245-253.
https://doi.org/10.1111/j.1461-9563.2008.00380.x

Piesik, D., A. Wenda-Piesik, D.K. Weaver, T.B. Macedo
and W. Morrill. 2009. Influence of Fusarium and
wheat stem sawfly infestation on volatile compounds
production by wheat plants. Journal of Plant Protection
Research, 49: 167-174.
https://doi.org/10.2478/v10045-009-0024-2

Rashwani, A. 1983. Preliminary survey of wheat stem
sawfly (Cephus spp.) incidence in Syria. RACHIS
Newsletter, 2: 23.

325 Arab J. Pl. Prot. Vol. 37, No. 4 (2019)

&bl

A lial ddaiall ala Ailbay 4 2004 G Maaa agi
Arala Aol ) A o) ) sSadlle ) Ay ) su Jlad b Lgilbiiha
Aaia 133 s

Berzonsky, W.A., H. Ding, S.D. Haley, M.O. Harris, R.J.
Lamb, R.1.H. Mckenzie, H.W. Ohm, F.L. Patterson,
F.B. Peairs, D.R. Porter, R.H. Ratcliffe and T.G.
Shanower. 2003. Breeding wheat for resistance to
insects. Plant Breeding Review, 22: 222-296.
https://doi.org/10.1002/9780470650202.ch5

Buteler, M. and D.K. Weaver. 2012. Host selection by the
wheat stem sawfly in winter wheat and the role of
semiochemicals mediating oviposition preference.
Entomologia Experimentalist et Applicata, 143: 138-
147.
https://doi.org/10.1111/j.1570-7458.2012.01237.x

Buteler, M., D.K. Weaver and R.K. Peterson. 2009.
Oviposition behaviour of the wheat stem sawfly when
encountering plants infested with cryptic conspecifics.
Environmental Entomology, 38: 1707-1715.
https://doi.org/10.1603/022.038.0624

Buteler, M., D.K. Weaver, P.L. Bruckner, G.R. Carlson,
J.E. Berg and P.F. Lamb. 2010. Using agronomic
traits and semiochemical production in winter wheat
cultivars to identify suitable trap crops for the wheat
stem sawfly. The Canadian Entomologist, 142: 222-
233. https://doi.org/10.4039/n09-072

El-Bouhssini, M., S. Lhaloui, J. Hatchett, D. Mulitze and
K. Starks. 1987. Preliminary evaluation of sawfly
damage to small grains in Morocco. RACHIS
Newsletter, 6: 29-31.

Gol’berg, A.M. 1986. Biology of the stem sawflies
Trachelus tabidus and Cephus pygmaeus in the Negev
of southern Israel. Entomologia Experimentalis et
Applicata, 40: 117-121.
https://doi.org/10.1111/].1570-7458.1986.tb00491.x

Holmes, N.D. and L.K. Peterson. 1960. The influence of
the host on oviposition by the wheat stem sawfly,
Cephus cinctus Norton (Hymenoptera: Cephidae).
Canadian Journal of Plant Science, 40: 29-46.

Lanning, S.P., G.R. Carlson, J. Eckhoff, G.D. Kushnak,
K.D. Kephart, R.N. Stougaard, D.M. Wichman, D.



https://doi.org/10.1002/9780470650202.ch5
https://doi.org/10.1002/9780470650202.ch5
https://doi.org/10.1111/j.1570-7458.2012.01237.x
https://doi.org/10.1111/j.1570-7458.2012.01237.x
https://doi.org/10.1603/022.038.0624
https://doi.org/10.1603/022.038.0624
https://doi.org/10.4039/n09-072
https://doi.org/10.4039/n09-072
https://doi.org/10.1111/j.1570-7458.1986.tb00491.x
https://doi.org/10.1111/j.1570-7458.1986.tb00491.x
http://plantsciences.montana.edu/documents/crops/2013data/2013SpringWheatVarieties.pdf
http://plantsciences.montana.edu/documents/crops/2013data/2013SpringWheatVarieties.pdf
http://plantsciences.montana.edu/documents/crops/2013data/2013SpringWheatVarieties.pdf
http://plantsciences.montana.edu/documents/crops/2013data/2013SpringWheatVarieties.pdf
https://doi.org/10.2135/cropsci2005.10-0379
https://doi.org/10.2135/cropsci2005.10-0379
https://doi.org/10.1093/ee/22.6.1358
https://doi.org/10.1093/ee/22.6.1358
https://doi.org/10.1111/j.1461-9563.2008.00380.x
https://doi.org/10.1111/j.1461-9563.2008.00380.x
https://doi.org/10.2478/v10045-009-0024-2
https://doi.org/10.2478/v10045-009-0024-2

Shibamoto, T., M. Horiuchi and K. Umano. 2007.
Composition of the young green barley and wheat
leaves. Journal of Essential Oil Research, 19: 134-137.
https://doi.org/10.1080/10412905.2007.9699245

Tukey, J.W. 1949. One degree of freedom for non-
additivity. Biometrics, 5: 232-242.

Weaver, D.K., M. Buteler, M.L. Hofland, J.B. Runyon,
C. Nansen, L.E. Talbert, P. Lamb and G.R.
Carlson. 2009. Cultivar preferences of ovipositing
wheat stem sawflies as influenced by the amount of
volatile attractant. Journal of Economic Entomology,
102: 1009-1017. https://doi.org/10.1603/029.102.0320

Zadoks, J.C., T.T. Chang and C.F. Konsak. 1974. A
decimal code for growth stages of cereals. Weed
Research, 14: 415-421.
https://doi.org/10.1111/j.1365-3180.1974.tb01084.x

Received: June 18, 2019; Accepted: September 15, 2019

Robinson, J. 1994. Identification and characterization of

resistance to the Russian Wheat Aphid in small grain
cereals: Investigation of CIMMYT, 1990-92.
CIMMYT Research Report No. 3.

Runyon, J.B., W.L. Morrill, D.K. Weaver and P.R.

Miller. 2002. Parasitism of the wheat stem sawfly
(Hymenoptera: Cephidae) by Bracon cephi and B.
lissogaster (Hymenoptera: Braconidae) in wheat fields
bordering tilled and untilled fallow in Montana.
Journal of Economic Entomology, 95: 1130-1134.
https://doi.org/10.1603/0022-0493-95.6.1130

Sherman, J.D., D.K. Weaver, M.L. Hofland, S.E. Sing, M.

Buteler, S.P. Lanning, Y. Naruoka, F. Crutcher,
N.K. Blake, J.M. Martin, P.F. Lamb, G.R. Carlson
and L.E. Talbert. 2010. Identification of novel QTL
for sawfly resistance in wheat. Crop Science, 50: 73-
86. https://doi.org/10.2135/cropsci2009.03.0145

2019/9/15 : 4 o 48 gal) e 6 €2019/6/18 :adu) g5

(2019) 4 222 (37 Alaa gy al) ) Aby daa 326


https://doi.org/10.1603/0022-0493-95.6.1130
https://doi.org/10.1603/0022-0493-95.6.1130
https://doi.org/10.2135/cropsci2009.03.0145
https://doi.org/10.2135/cropsci2009.03.0145
https://doi.org/10.2135/cropsci2009.03.0145
https://doi.org/10.1080/10412905.2007.9699245
https://doi.org/10.1080/10412905.2007.9699245
https://doi.org/10.1080/10412905.2007.9699245
https://doi.org/10.1603/029.102.0320
https://doi.org/10.1603/029.102.0320
https://doi.org/10.1603/029.102.0320
https://doi.org/10.1111/j.1365-3180.1974.tb01084.x
https://doi.org/10.1111/j.1365-3180.1974.tb01084.x
https://doi.org/10.1111/j.1365-3180.1974.tb01084.x

