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Introduction

The Sunn pest (Eurygaster integriceps Put) is a significant pest of wheat in Turkey, west and central Asia, and
Iran. Damage caused by this pest to leaves, stems, spikes, and grains can reduce the baking quality of flour made
from affected grains of cereals. Sunn pest adults typically overwinter in mountainous areas under plants such as oak,
wild liquorice, and echinacea, migrating to wheat fields when temperatures warm up in spring. Their feeding
behavior involves piercing and cutting tissues, as well as injecting digestive enzymes through a salivary canal to
predigest food.

Wheat is a major crop, covering vast areas of agricultural land worldwide. The pest causes significant damage to
grain crops, particularly wheat (lranipour et al., 2010). Among these pests, the sunn pest stands out as the most
devastating insect (EI Bouhssini et al., 2013). High-quality bread wheat genotypes have shown to be less susceptible
to the effects of bug proteinase in baking compared to poor-quality wheat varieties. Chemical control of Sunn pest is
not only costly but also hazardous to human health and the environment, and has adverse effects on natural
predators (Krupnov, 2012). Identifying resistant cultivars could serve as an effective integrated pest management
(IPM) strategy, reducing the need for chemical applications. The use of resistant cultivars is both an effective and
cost-efficient method for protecting wheat crops from this insect pest while minimizing pesticide use.

Therefore, the widespread and rampant spread of this pest highlights the urgent need to identify and use non-
chemical control methods, especially the selection of resistant varieties. This study aimed to assess the agronomic
characteristics and quality of wheat lines to Sunn pest under Neyshabur climatic conditions.

Materials and Methods
This research was conducted during the growing season in 2022-2023 at Agricultural and Natural Resources
Research and Education Center of Neyshabur, based on a randomized complete block design with three replications.
Treatment was 20 lines/cultivars, including 18 promising lines, along with two cultivars of Amin and Farin as
control. The studied traits included density of overwintered adults (OWAs), density of of nymphs and new-
generation adults (NGAs), seed damage percentage, density of whitish spikes, leaf damage level, plant height, 1000-
kernel weight, gluten and nitrogen contents of kernel and grain yield. The counting of damaged plants was done at
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the flowering stage using quadrats (0.5x0.5 m?). Pearson's correlation was calculated to evaluate the correlation
between all quantitative traits and quality of wheat lines. Statistical analysis of data was performed using Minitab
software, and figures were plotted using Excel software. Means were compared using the LSD test at the 5% and
1% probability levels.

Results and Discussion

The results of the statistical analysis indicated a significant difference among the studied lines in terms of the
examined traits, including density of NGAs, seed damage percentage, leaf damage level, plant height, 1000-kernel
weight, gluten content of kernel, nitrogen content of kernel and grain yield. The density of OWAs was not
significantly impacted by the wheat lines, so line 18 (with 1.33 numbers per m?) and line 20 (without OWAs) had
the highest and lowest OWAs, respectively. The maximum damage percentage was observed in Amin cultivar (6%)
and line 15 (5.6%), while the minimum level was recorded for Farin cultivar (0.53%) and lines 19 and 10 (1.06%).
Line 19 had the highest leaf damage (11.11 leves.m?), while line 6 had the lowest (1 leves.m?). Line 8 had the
highest plant height (99 cm), while line 20 had the lowest (83 cm). Lines 15 (44.57 g) and 20 (35.16 g) had the
highest and lowest 1000-kernel weight, respectively. The highest percentage of kernel gluten was found in line 15
(27.05%), while the lowest was found in line 9 (24.2%). Line 15 also had the highest percentage of kernel nitrogen
(2.35%), while the Amin cultivar had the lowest (1.97%). Line 6 had the highest grain yield (6.08 t.ha'), while
Amin cultivar (4.31 t.ha'?) and line 20 (4.33) had the lowest grain yield. The correlation analysis between the studied
traits showed that leaf damage level had a significant negative correlation with grain yield (r=0.57**). Plant height
showed a significant positive correlation with grain yield (r=0.45*), 1000-kernel weight had a significant positive
correlation with nitrogen content of kernel (r=0.70**), and grain yield had a significant positive correlation with
nitrogen content of kernel (r=0.62**). The damage percentage had a significant negative correlation with leaf
damage level (r=0.04™), plant height (r=0.13"), grain yield (r=0.57**), and grain nitrogen percentage (r=0.05").

Conclusion
In Neyshabur county, line 6 exhibited the highest tolerance to Sunn pest and produced the highest grain yield
compared to other lines. On the other hand, Amin cultivar was sensitive to Sunn pest and had a lower 1000-kernel
weight and grain yield.

Keywords: Damage percentage, New-generation adults, Overwintered adults, Percentage of grain sunn pest damage
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Table 1- Pedigree of the studied wheat lines

Lo 55508 KW J..as
Lines Pedigree Growing

season

1 Ol °)lﬁ’.
Amin Spring

2 B3 o)l
Farin Spring

3 M-97-12 ol
Spring

4 M-97-18 ool
Spring

5 KINGBIRD #1//INQALAB 91*2/TUKURU/3/BECARD/FRNCLN S”L_e"'
pring

6 OASIS/SKAUZ//4*BCN*2/3/PASTOR/4/HEILO/5/PAURAQ/6/BECARD/QUAIU #1 S”L_e"'
pring

7 SOKOLL/WBLL1/4/D67.2/PARANA 66.270//AE.SQUARROSA (320)/3/CUNNINGHAM S°’lf“
pring

8 COPIO/3/ATTILA*2/PBW65*2//[KACHU/4/NELOKI SO) Le"
pring

9 ATTILA*2/PBW65//PIHA/3/ATTILA/2*PASTOR/5/ATTILA/3*BCN*2//BAVI2/3/KIRITATI/WBLL1/4/DANPHE s°’lf“
pring

10 SUP152/BAJ #1/3/KINGBIRD #1//INQALAB 91*2/TUKURU S°’lf“
pring

11 PREMIO//P1 610750/PIFED/4/VVORB/FISCAL/KACHU/3/WBLL1*2/BRAMBLING S”L_e"'
pring

12 BORL14*2//BECARD/QUAIU #1 °)L_°‘
Spring

13 ATTILA/3*BCN*2//BAV92/3/HEILO/4/CHIBIA//PRLII/CM65531/3/MISR 2/5/TRCH/HUIRIVIS #1/6/CHIPAK S°’L_°"'
pring

14 FRNCLN*2/TECUE #1//[TRCH/HUIRIVIS #1 SO)L'%
pring

15 ATTILA/3*BCN*2//BAVI2/3/KIRITATI/WBLL1/4/DANPHE/5/TAITA SO)L'%
pring

16 KACHU/DANPHE//BORL14 °’L_°"'
Spring

17 KENYA SUNBIRD/KACHU//KIDEA °)L_°‘
Spring

18 SWSR22T.B./2*BLOUK #1//WBLL1*2/KURUKU/3/MISR 1 S°’L_°"'
pring

19 KACHU//WBLL1*2/BRAMBLING*2/6/ROLF07*2/5/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA ™
(213)//PGO/A/HUITES Spring

20 KACHU//WBLL1*2/BRAMBLING*2/6/ROLF07*2/5/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA ™
(213)//PGO/4/HUITES Spring
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Table 2- Some physical and chemical properties of the soil (0-30 cm)

cdl oSty padls (Sopsdlcalae US Giepe wpwd B el wwd B el
Texture pH EC(dSm™) Total N(%) Available P (ppm) Available K (ppm)

e 55 7.9 0.93 0.029 58 190
Silty sand
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Table 4- Mean comparisons for damage indicators of Sunn pest for wheat lines under climatic conditions of Neyshabur

s o5 Ol s 9 099 05155
¥ RYRES
Lines  Dpensity of nymphs and new-
generation adults (m?)

Ald (S5m0 Oyl o yd
Percentage of grain Sunn
pest damage

Srold nop
Leaf damage level

1 1.33a*
2 0.00c
3 0.00c
4 0.33bc
5 0.33bc
6 0.33bc
7 0.6a-c
8 0.00c
9 0.33bc
10 0.67a-c
11 0.33hc
12 0.00c
13 0.33hc
14 0.00c
15 0.00c
16 1.00ab
17 1.00ab
18 1.33a
19 0.33hc
20 0.00c

6.00a 10.23ab
0.53f 0.8a-c
1.60d-f 5.80c-e
2.67c-f 7.57a-d
2.40c-f 5.77c-e
2.73c-f 1.00g
2.40c-f 5.00c-f
1.33ef 6.67b-d
3.40a-e 4.43c-g
1.07ef 4.00d-g
4.27a-d 2.23e-g
3.20b-f 2.20e-g
3.73a-e 5.33c-f
3.20b-f 1.77fg
5.60ab 5.80c-e
3.73a-e 5.33c-f
3.20b-f 5.33c-f
4.27a-d 6.67b-d
1.07ef 11.10a
4.80a-c 7.13b-d

29 axlpe V ol 4 puiS slapY o yond CleMbl ¢l
See Table 1 for wheat lineage information.
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*Averages with at least one same letter in each column do not have a significant difference (p<0.05) based on the LSD test.
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Figure 1- Mean comparison for plant height of wheat lines affected as Sunn pest under climatic conditions of
Neyshabur
See Table 1 for wheat lineage information.
Averages with at least one same letter do not have a significant difference (p<0.05) based on the LSD test.
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Figure 2- Mean comparison for 1000- kernel weight of wheat lines affected as Sunn pest under climatic conditions of

Neyshabur

See Table 1 for wheat lineage information.
Averages with at least one same letter do not have a significant difference (p<0.05) based on the LSD test.
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Table 5- Mean comparisons for quality of wheat lines affected as Sunn pest under climatic conditions of Neyshabur

LR &l igls o > Q1> (5 pud Mo yd
Lines Gluten content of kernel (%) Nitrogen content of kernel (%)

1 24.45¢ef* 1.97f

2 25.85a-f 2.19a-e
3 25.3b-f 2.03d-f
4 25.4a-f 2.04c-f
5 24.65d-f 2.06¢-f
6 26.5a-c 2.35a

7 26.5a-c 2.21a-d
8 25¢-f 2.02d-f
9 24.2f 1.98ef
10 24.55d-f 2.00d-f
11 26.7a-b 2.18a-f
12 26a-e 2.10b-f
13 25.65a-f 2.07c-f
14 26.9ab 2.19a-e
15 27.05a 2.35a

16 25¢-f 1.98ef
17 26.7ab 2.24a-c
18 26.2a-d 2.17a-f
19 26.6a-c 2.31ab
20 25.3b-f 1.98ef

Dgb asrlie V Joar 4 puS sl o ped CleMbl 4l
)5 ls xe O] JBlas 905l bl  (DS0.05) (g sime Cglis ygim ya 43 oS yidie B> G JBlus gyl (sl Sl
See Table 1 for wheat lineage information.
* Averages with at least one same letter in each column do not have a significant difference (p<0.05) based on the LSD test.
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Figure 3- Mean comparison for grain yield of wheat lines affected as Sunn pest under climatic conditions of Neyshabur

See Table 1 for wheat lineage information.
Averages with at least one same letter do not have a significant difference (p<0.05) based on the LSD test.
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