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Table 1. The percentage of infested samples collected from Neka, Sari and Joybar with different flag leaf
infestation rate in 2013

Flag leaf infestation rate Neka n=100 Sari n=77 Joybar n=100 Total samples n=277
<10% 13+0.38 13+0.63 29+0.24 18.8+0.21
10-20% 32+0.48 19.5+0.83 28+0.50 27.1+0.49
20-40% 48+0.83 41.6+0.98 37+0.17 42.2+0.54
>40% 742.56 26+2.84 6+3.68 11.9+1.91

n=the number of collected samples in each site
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Table 2. Mean (£SE) of grain weight (g) per spike in infested plants (having the pest damage symptoms on flag leaf
surface) and intact stems (without damage symptoms) and percentage of grain weight loss (L%) in 2013

Flag leaf Infes
infestation Infested Intact L% Infested Intact L% ted Intact L%
rate

Neka n=100 Sari n=77 Joybar n=100
<10% 2.57+0.80 2.59+0.20 0.77 3.21+0.15 3.28+0.36 2.13  2.40+0.12 2.42+0.13 0.83
10-20% 2.30+£0.09 2.45+0.11 6.12 2.65+0.31 2.94+0.18 9.86 2.10+0.09 2.39+0.09 12.13
20-40% 1.79+0.09 2.50+0.09 28.40 2.22+0.15 2.87+0.14 22.65 1.91+0.08 2.50+0.10 28.0
>40% 1.19+0.29 2.39+0.12 50.21 1.97+0.14 2.85+0.09 30/88 1.34+0.22 2.52+0.12 46.83

n= the number of collected samples in each site
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Table 3. Mean (£SE) of grain number per spike in infested plants (having the pest damage symptoms on flag leaf

surface) and intact stems (without damage symptoms) and percentage reduction in grain number (R%) in 2013

Flag leaf Infested Intact R% Infested Intact R% Infested Intact R%
infestation Neka n=100 Sari n=77 Joybar n=100

rate

<10% 54.31+3.71 54.45+3.86 0.26 60.80+3.16 60.90+5.48 0.16 56.21+2.48 56.86+2.25 1.14
10-20% 53.19+1.65 53.47+2.02 0.52 56.07+5.38 58.20+3.66 3.66 55.25+1.98 56.53+1.94 2.26
20-40% 44.48+1.88 53.94+1.87 17.54 47.09+2.60 59.22+2.45 20.48 45.77+1.98 57.32+2.01 18.73
>40% 36.29+7.23 53.43+3.47 32.08 43.80+2.19 59.80+1.98 26.76 44.83+5.52 55.17+3.25 19.19
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Table 4. The relationship between mean of grain weight (g) and grain number per spike in infested
plants (having the pest damage symptoms on flag leaf surface) using regression analysis in 2013

Sampling site Mean of grain weight per spike (g) Mean of grain number per spike

Neka y = -0.408x + 2.935 y=-6.277x + 62.76
R2=0.919 R2=0.925

Sari y=-0.37x+ 34 y =-5.998x + 66.93
R2=0.987 R2=0.970

Joybar y =-0.348x + 2.78 y =-4.307x + 61.42
R2=0.987 R2=0.885
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Table 5. Percentage of total grain weight loss and reduction in grain number per spike of infested plants
collected from Neka, Sari and Joybar with different flag leaf infestation rate in 2013. n=277

Flag leaf infestation rate % reduction in grain % grain weight loss Numbers of infested

number plants in each group
<10% 1.62+1.47 4.81£1.73 52
10-20% 2.16+0.91 9.41+1.72 75
20-40% 19.07+0.85 26.39+1.87 117
>40% 25.86+3.88 42.58+5.90 33
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Table 6. Mean (£SE) of 1000-kernel weight (g) in infested plants (having the pest damage symptoms on

flag leaf surface) and intact stems (without damage symptoms) and percentage of 1000-kernel weight loss
(K%) in 2013 n=277

Flag leaf infestation 1000-kernel weight Percentage of Numbers of
rate 1000-kernel infested plants in
Infested plants Intact plants weight loss each group

<10% 46.42+3.20 48.03+3.77 3.35 52
10-20% 42.83+2.62 46.21+2.59 7.32 75
20-40% 42.11+2.56 46.20+1.62 8.86 117
>40% 30.93+4.56 46.01+1.62 32.76 33
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Table 7. The percentage of infested samples collected from Neka, Sari and Joybar with different

flag leaf infestation rate in 2014

Flag leaf infestation

rate Neka n=89 Sari n=100 Joybar n=100 Total samples n=289
<10% 57.3+0.28 21+0.35 34+0.27 36.7+0.18
10-20% 28.1+0.57 28+0.51 2140.75 25.6+0.35
20-40% 14.6£1.52 38+0.70 32+0.88 28.7+0.53
>40% 0 13+1.81 13+1.85 9+1.27

n= the number of collected samples in each site
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Table 8. Mean (xSE) of grain weight (g) per spike in infested plants (having the pest damage symptoms on flag leaf
surface) and intact stems (without damage) and percentage of grain weight loss (L%) in 2014

Flag leaf Infested lintact L% Infested Intact L% Infested Intact L%
:r;{sstatlon Neka n=89 Sari n=100 Joybar n=100

<10% 2.43+0.09 2.47+0.10 162 2.01+0.13 2.06£0.10 243 2.16+0.08 2.20+0.10 1.82
10-20% 2.29+0.12 2.39+0.16 4.18 2.14+0.10 2.25+0.08 4.89  2.11+0.09 2.14+0.11  1.40
20-40% 1.92+0.11 2.52+0.16 23.8 1.77+0.10 2.24+0.10 20.98 1.75+0.10 2.11+0.08 17.06
>40% 0 0 0 1.34+0.08 2.03+0.15 33.99 1.39+0.08 2.1240.16 34.43

n=the number of collected samples in each site
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Table 9. Mean (xSE) of grain number per spike in infested plants (having the pest damage symptoms on flag leaf
surface) and intact stems (without damage) and percentage reduction in grain number (R%) in 2014

Flag leaf Infested Intact R% Infested Intact R% Infested Intact R%
:gfgﬂa“o” Neka n=89 Sari n=100 Joybar n=100
<10% 55.14+1.67 55.15£1.63 0.02 44.71+2.32 4495+1.85 0.53 48.26x1.51 48.76£1.48 1.03

10-20% 55.92+1.70  56+2.17 0.14 47.89+2.01 49.11+145 248 48.95+1.92 49.76+1.91 1.63
20-40% 46.85+2.90 53.94+3.10 13.14 41.21+2.00 48.11+1.84 14.34 44.13+2.02 48.69+1.37 9.37
>40% 0 0 0 36.52+1.22 45.69+2.10 20.07 39.85+1.18 47.92+2.66 16.84
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Table 10. The relationship between mean of grain weight (g) and grain number per spike in infested
plants (having the pest damage symptoms on flag leaf surface) using regression analysis in 2014

Sampling site Mean of grain weight per spike (g) Mean of grain number per spike

Neka y =-0.766x + 3.575 y =-17.47x + 83.18
R2=10.769 R2=0.716

Sari y =-0.238x + 2.41 y =-3.125x + 50.395
R2=0.762 R2=0.684

Joybar y =-0.267x + 2.52 y =-3.005x + 52.81
R2=0.925 R2=0.849
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Table 11. Percentage of total grain weight loss and reduction in grain number per spike of infested

plants collected from Neka, Sari and Joybar with different flag leaf infestation rate in 2014  n=289

Flag leaf infestation rate % reduction in grain % grain weight loss Numbers of infested
number plants in each group

<10% 0.75+0.15 2.84+0.78 106

10-20% 1.67+0.45 3.47+1.09 74

20-40% 13.13+1.90 20.69+1.86 83

>40% 15.59+4.44 32.42+1.72 26
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Table 12. Mean (xSE) of 1000-kernel weight (g) in infested plants (having the pest damage symptoms on
flag leaf surface) and intact stems (without damage symptoms) and percentage of 1000-kernel weight loss

(K%) in 2014 n=289

Flag leaf infestation 1000-kernel weight Percentage of Numbers of

rate 1000-kernel infested plants in
Infested plants Intact plants weight loss each group

<10% 44.53+0.31 45.12+0.36 1.32 106

10-20% 42.92+1.10 43.72+1.06 1.83 74

20-40% 41.1540.98 45.074£0.91 8.69 83

>40% 35.69+0.90 44.51+0.08 19.82 26
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Abstract

Background and Objectives

Cereal leaf beetle, Oulema melanopus (L.) (Coleoptera: Chrysomelidae), is an important
world-wide pest of wheat and barley. Adults and larvae feed on the upper side of leaves and
chew long strips of tissue between the leaf veins especially on flag leaf, which can reduce
grain yield. However, the greater damage is usually caused by feeding activity of larvae
rather than adults. This paper presents the results of an investigation on the damage caused
by this pest in wheat fields.

Materials and Methods

This study was carried out in three wheat (Line: N8019) fields located at Neka, Sari, and
Joybar, in Mazandaran province, Iran. Occurrence and activity of the pest in the fields was
monitored weekly from mid-February until mid-May during 2013 and 2014. Coinciding with
the end of larval feeding-activity (early May), 10 spots were selected in each field, and 10
beetle-infested wheat stems (showing pest damage symptoms on flag leaf surface) and 10
intact stems (without damage symptoms) in each spot were randomly selected and labeled.
The flag leaves of infested stems were photographed and infestation rates (% leaf surface
damage) were assessed and categorized in four groups (<10%; 10-20%; 20-40%; >40%)
using UTHSCSA image tool for windows version 3. At harvest time, the spikes of all
labeled stems (infested and intact) were separately collected and grain weight and grain
number per spike as well as 1000-kernel weight was measured. The relationship between
percentage of flag leaf damage and yield (grain number and grain weight per spike) and
1000-kernel weight was calculated using regression analysis.

Results

Overwintered adult beetles were observed in the fields from early March, with a peak
activity occurring at mid-March. Larval feeding activity started during late March and
continued until early May. In both sampling years, the highest grain weight loss and number
of grains per spike, and 1000-weight loss were observed in the >40% of infestation rate.
Grain weight loss, number of grains reduction per spike, and 1000-kernel weight loss in the
>40% infestation rate were 42.58%, 25.86% and 32.76% in 2013 and 32.42%, 15.59% and
19.82% in 2014, respectively.

Discussion

Results showed that the infestation rate of flag leaves can negatively affect grain weight per
spike and 1000-kernel weight. With increasing percentage of flag leaf infestation, grain
weight and grain number per spike, and yield decreased. However, in this study the
infestation rates of flag leaves were mostly <10% or 10-20% and rarely reached >40% rate.


mailto:hbarari@yahoo.com

Plant Protection (Scientific Journal of Agriculture), 41(4), Winter, 2019

During two-year sampling, only 10% out of 566 beetle-infested stems showed more than
40% leaf surface damage. In contrast, 46% and 62.3% of collected samples in 2013 and
2014, had less than 20% flag leaf surface damage. Therefore, the probability of severe
damage caused by O. melanopus was low to moderate in the study sites.

Keywords: Cereal leaf beetle, Damage, Mazandaran Province, Oulema melanopus, Wheat
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