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Establishment of Economic Threshold Caused
by Rice Sheath Blight Disease severity

Hongsik Shim*, Hyo Won Choi, Wan-Hae Yeh and Yong-Hwan Lee'

Crop Protection Division, National Academy of Agricultural Science, Wanju 55365, Korea
'Rural Development Administration, Jeonju 54875, Korea.

(Received on August 31, 2015. Revised on October 14, 2015. Accepted on November 9, 2015)

Abstract This research was performed to establish economic threshold (ET) for rice sheath blight disease
with the cultivar Odeabyeo. Total yield and yield components, such as the panicle number per hill, the spikelet
per panicle, the percent ripened grain and the thousand grain weight were evaluated depending on the disease
severity of sheath blight on rice, respectively. Significant negative correlation between the percent of diseased
hill (PDH) and total yield was observed (r=-0.93). Moreover, negative correlation coefficients were found
between PDH and spikelet per panicle, and percent ripened grain (r=-0.66 and -0.77, respectively). There
were no correlations between PDH and the panical number per hill, and a thousand grain weight, respectively.
In this study, economic threshold level on sheath blight disease on rice was established on 7.8% of PDH.
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Table 1. The average values of rice yield components and yield compared with sheath blight diseased hill from 2005 to 2007

Yield component

Percent Of«fi iseased hill Panical number . . Ripened Thousand grain Yield

(%) per hill Spikelet per panical arain (%) weight (g) (kg/10a)
0 22.34b° 68.28a 76.77a 25.96a 732.53ab

10 22.94ab 67.22abc 74.24abc 26.12a 735.19a
20 23.11ab 65.50abcd 75.01ab 25.39a 697.17abcde
30 22.66ab 66.44abcd 77.70a 26.19a 716.25abc
40 23.45ab 65.45abed 72.63abc 25.97a 693.01abcde
50 24.17a 61.69 bed 73.87abc 25.77a 704.96abed
60 22.46ab 67.53ab 69.22 be 26.42a 680.85 bede
70 22.89ab 64.47abced 69.86 be 25.97a 670.69 cde
80 23.17ab 61.07 cd 72.26abc 26.18a 653.83 de
90 22.71ab 66.07abcd 68.39 ¢ 26.99a 648.04 ¢
100 23.45ab 60.29d 71.43abc 26.11a 663.85 cde

“Means followed by different letters within the column are significantly different at the 5% level by DMRT.
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1. Regression between pest density and yield loss
{Y=a+bx, y: yield loss, x: pest density, b: coefficient}

2. Gain Threshold (GT)
{GT=C/\V, C: management costs, V: market price}

l

3. Economic Injury Level (EIL)
{EIL=GT/bx, x: control coefficient}

l

4. Economic Threshold (ET) 4. Control Threshold (CT)
{e.g. EIL x 80%} {5% yield loss}

Fig. 1. General procedures in determining economic threshold (ET) and control threshold (CT).

Table 2. Correlation of average yield components and yield of rice in terms of the percent of diseased hill from 2005 to 2007

Panical number Spikelet per Ripened grain Thousand grain Yield
per hill panical (%) weight (g) (kg/10a)
Percent of diseased hill (%) 0.25ns -0.66* -0.77%* 0.50ns -0.93%*
Panical number per hill -0.75%* -0.01ns -0.41ns -0.12ns
Spikelet per panical 0.21ns 0.17ns 0.54ns
Ripened grain (%) -0.56ns 0.80%*
Thousand grain weight (g) -0.45ns

@ **; Significant at 1% level, *: significant at 5% level, ns: not significant.
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Table 3. Regression and correlation of yield components and
yield according to percentage of diseased hill of rice sheath
blight

Percentage of diseased hill

Yield components

Regression equation Correlation
Yield (kg/10a) y=-0.8412x+732.64 R*=0.862
Spike per panicle y=0.0543x+67.624 R*=0.4347
Percent ripened grain y=0.0704x+76.373  R*=0.5994
Thousand grainweight (g) y=0.006x+25.797  R?*=0.2521
100 -
80 - y = 0.823x + 1.2607 .« '
§ R? = 0.8656 N
S 60 - e
=
s 40 [
- ]
[
= L]
20 - .
O . T T T T 1
0 20 40 60 80 100

Percentage of diseased hill(%)

Fig. 2. Linear regression between yield loss and the percent of
diseased hill of rice sheath blight at the trial paddy field.
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