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Environmental Factor Analysis of Helminthosporium—Leaf-Spot-Disease
Occurrence in Rice

Jong Gun WonT, Young Jin Seo, Jang Soo Choi, Seung Han Kim, Jong Soo Kim, and Jae Tak Yoon

Gyeongbuk Agricultural Technology Administration, Taegu 702-302, Korea

ABSTRACT In the late growth stage of rice plant, the
growth declines even though they grow well in early
growth stage. This phenomenon is called autumn declining
and it often accompanies the infection of Helminthosporium
leaf spot disease. This study was carried out to identify the
related environmental factors and to establish the integrated
control system of Helminthosporium Leaf Spot Disease in
rice. The total area of infected paddy field by Helminthosporium
leaf spot was 470 ha in 2000 and 1,004 ha in 2001, which
occupied about 1% of the total paddy area in Gyeongbuk
province, Korea. The ill-drained sandy paddy occupied
50% of the total area of infected paddy fields and followed
by sandy paddy (28%). Comparing the content of soil
elements between infected and normal paddy, it was
clarified that the organic matter content of normal was
higher than that of infected paddy and the contents of
inorganic elements such as Mn, Fe, Zn and available SiO,
were also higher in normal paddy. The results of comparing
the inorganic elements between infected and normal rice
plants also showed the same results. The contents of
inorganic elements such as MgO, SiO,, Fe, Mn were
higher in normal rice plants. Especially highly significant
difference of SiO> content on both soil and rice plants was
noticeable.
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Fig. 1. Classification of paddy areas infected by Helmin-
thosporium leaf spot in Gyeongbuk province, Korea.
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Fig. 2. Infected rate by Helminthosporium leaf spot disease
among the cultivars.
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Table 1. Correlation between Helminthosporium leaf spot disease and meteorological elements.

Air temperature (C)

Seasons - — Rain fall Days of rain fall Humidity
Mean Maximum Minimum
July -0.666** -0.623** -0.664** -0.296 0.149 -0.312
August -0.646** -0.611%* -0.526* 0417 0.250 -0.215
September -0.635%* 0.571% -0.504* 0.063 0.244 0.101

* ** gignificant at 5%, 1% level

Table 2. Comparison of the soil characteristics between normal paddy and Helminthosporium leaf spot disease infected paddy.

Division pH OM Av.P,0s  Ex. Cation (cmolt/kg)  Av.SiO,  AcFe Ex.Mn Zn'
(1:5) (gkg)  (mg/kg) K Ca Mg  (mgkg) (mgkg) (mgkg) (mgkg)

Normal paddy 5.65 18.7 67 0.32 327 0.62 64.9 853 15.7 2.3

Infected paddy 5.66 15.5 61 0.13 2.55 0.48 52.0 471 53 2.0
t-value -0.106  3.438%*  0.736 1.071  1.756  1.418  2.287*  2431* 0.188 2.584%

* ** gignificant at 5%, 1% level
Ac.Fe : Active iron, Ex.Mn : Exchangeable manganese
". 0.IN HCI extractable Zinc
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Table 3. Comparison of the nutrient contents between normal and Helminthosporium leaf spot disease infected rice plant (n=24).

Division T-N P,0:s K,O CaO MgO Si0, Fe Mn Zn
(%) (mg/kg) --------------
Normal rice plant 0.71 0.33 4.09 0.57 0.21 7.09 237.9 500.2 529
Infected rice plant 0.67 0.29 3.99 0.56 0.18 4.88 160.4 242.1 55.8
t-value 0.819 0.712 0.639 0.195 3.530%* 4.469** 3.040* 2.752% -0.513
* ** significant at 5%, 1% level

Table 4. Comparison of the yield and yield components between normal and Helminthosporium leaf spot disease infected rice

plant (n=24).

Division Culm Panicle Ng. R%pened 1.,000 Rice yield Index
(cm) (cm) panicle grains (%) grains (g) (kg/102)
Normal rice plant 80.9 193 17.3 81.1 21.6 514 100
Infected rice plant 67.5 17.3 14.3 58.5 20.1 323 63
t-value 8.596%** 3.609** 2.635* 4.254%* 4.279** 4.773**

*¥x FEx* significant at 1%, 0.1% level
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Table 5. Comparison of the rice appearnace quality, chemical content and palatability between normal and Helminthosporium

leaf spot disease infected rice plant (n=24).

Division Appearance quality (%) Chemical content (%) Palatability
Head rice  Chalky rice Broken rice The others Protein Amylose (Toyo value)
Normal rice plant 91.7 4.7 2.7 0.9 7.9 16.7 71.0
Infected rice plant 82.2 11.2 53 1.3 8.5 15.1 63.2
t-value 13.02%* 26.9%%* 3.62%* - 8.0** 2.72% 4.98%*
*, ** significant at 5%, 1% level
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