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Comparisons of Inorganic Amounts in Paddy Field Soil, Rice Straw and Grain
with Severity of Brown Spot Caused by Cochliobolus miyabeanus
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In order to study a relationship between soil nutrients and rice brown spot occurrence, paddy field soils, rice
grains and straws collected from different paddy fields with different disease degrees of brown spots were
analyzed for inorganic nutrients. Brown spot was prevalent in the rice grown in nutrient-deficient soils, which
is especially low in macronutrient elements (phosphoric acid, potassium, silicic acids) and micronurients (cal-
cium, magnesium). The soil, however, was high in sodium while organic nutrients and pH level were similar to
others. The rice straws with severe brown spot were low in inorganics such as ferrous, copper, T-N, and P,0s
while the rice grains with brown spot were low in ferrous, MgQO, Zn, and Mn. In the analysis of field type and
nitrogen level, the highest disease severity was found in sandy-type field soil, followed by salty-type field soil
and disease severity decreased as application level of nitrogen fertilizer increased. As a summary, the most
important factor for effective brown spot control in rice is maintenance of proper nutrients in sandy-type
field and control of sodium level in salty-type field soil.
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Table 1. Sampling regions and sample information
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Cheongweon Valley Sandy loam Dongjinbyeo - 200 3
Cheongweon Valley Sandy loam Dongjinbyeo + 02 1
Gunsan Valley Sandy loam Nampyeonbyeo - 16.7 3
Gunsan Valley Sandy loam Nampyeonbyeo + 0.5 1
Boryeong Plain Sand Daejinbyeo - 40.0 3
Boryeong Plain Sandy loam Dagjinbyeo + 1.0 1
Taean Semi-Plain Sand, Sandy loam Daesanbyeo - 15 3
Taean Semi-Plain Sand, Sandy loam Daesanbyeo ++ 0.2 1
Hwaseong Plain Sandy loam Daeanbyeo - 15.8 3
Hwaseong Plain Sandy loam Daeanbyeo ++ 20 1

? Note: —, poor; -+, moderate; ++, good.
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Table 2. Influece of pH, exchangeable cation, organic matters, and inorganic nutrients on the soils with rice brown spot

Diseased leaf ~ pH EC OM Av. P,O; Exch cation (cmol.kg™) Av.SiO,

area (%) (I:5)  @Sm")  (mgkgh)  (mgkgh) K Ca Mg Na (mg kg™)

High (37.0) 6.0 0.81 28 55 021 4.0 1.3 0.43 54

Middle (15.0) 6.0 0.62 26 65 0.19 4.0 1.2 032 42

Low (4.4) 59 0.63 25 65 0.20 43 1.2 0.30 58

Very low (0.8) 6.1 1.04 25 94 0.26 4.6 L5 0.36 68
* Values are average of 5 replications
Table 3. Influence of inorganic nutrients on rice straws with brown spot

Diseased leaf % mg kg™

area (%) T-N P05 K0 CaO  MgO NaO  SiO, Fe Mn Cu Zn

High (37.0) 0.55 0.33 0.42 0.09 0.17 0.04 5.6 162 57 2.12 38

Middle (15.0)  0.49 0.32 0.39 0.08 0.16 0.04 53 197 58 1.13 37

Low (4.4) 0.57 0.33 0.40 0.08 0.16 0.03 6.1 287 61 1.67 36

Very low (0.8)  0.76 0.41 0.42 0.08 0.16 0.03 6.0 662 57 3.36 40
# Values are average of 5 replications.

Table 4. Influence of inorganic nutrients on rice grains with brown spot
Diseased leaf % mg kg
area (%) T-N P,0; K,0 Ca0 MgO  NaO Si0, Fe Mn Cu Zn

High (37.0) 0.84 0.60 3.93 0.62 0.22 0.27 2.5 157 575 2.56 40

Middle (15.0) 0.79 0.57 1.97 0.59 0.20 0.19 23 166 611 4.06 42

Low (4.4) 0.84 0.53 2.21 0.57 0.22 0.15 2.6 181 809 2.35 48

Very low (0.8) 0.84 0.53 2.51 0.61 0.30 0.18 2.1 227 675 1.67 47

* Values are average of 5 replications.
P



44 cgtal - HFs - Flold

Aol AFgoldy. FHEX A Al A
Hef 24 gl wiaeld Aol ekl wokvik
M E, 1972). AEAFTAA HEe Fr|gEs B4
Fe] vk A2 xA] WU
B]std MgO, Fe, Mn, Zn®] $#o] @& o2 Vel
TH(Table 4). @ol| g EAte] WY AHu|gt LA
B3] Fel 69%, MgO2 73%, Zn 85%, MnS 85%
2 YA Brhe ztelrl A2 AFgE Btk 53
FeZ thE F7]A3%-o] vlsle] Wgalo] 2& 2] 8 oA
EJX{ } %%% EL “{I: }A)\)\D} Eﬂ]L}‘ KQO Cu Na20L
THE S W o] AHu)3lA BA g v dol Hlsted 1.54)
ol wskom, Si0,e 1.28) P05 1.1W] AE Esko
M T-N& CaO& A9 FARE F5edu)
=% 2 FaAmEs dHARE i/‘}*ﬁ
Fol| wpt o] & xpol7t AJET 1
ZHUH A go] 0.57%E HilAo) 7HE & ,
S 2= HGalgo] 031%013% e B %4 BH?%%*%
0.16%2F 0.13%°10o™, FlEHE 0.04%=2 HEAo]
A ATH(Table 5). o] A HAR(1946)0) AEE 7
st BB uls] e dbtel, e g ALEE
AESG S s Hido] 40% Z71eiNtes Al A
o] dXskar Sdrt.

ANy wuage vy AA

A EFo| A 5

Hrgo| Wol FALTI HWHEAE 0.43%2 7MW

WAo] Wekow thgoRE EFAARY 0.54, B
AR oW, TEAFAE7E 22 0.32%, 0.30%,
020%= W WAo] ggon, AAAM o] 7 B
EFAARY 1L.99F Ui o e FdiTe] vs)
of Wdho] {8t =Eo 2 7P AU KM 5(1972)
& Arol FAL, 7R E2A Y HAo Hria gl of¢
55719 HW 5 F 479 A3, g9 ="}

e - w

B AR R g et Bge] R8RS o
AZd QA FHE7] HAste] AAFHY Lol

o3
o
2
rlo
Hl
023
2 M 2 or

o) B2} Be) HIHEE
AR o] Bol BT TF EFL A
DA Tae] ol Wt HEAN, AFYLE, 2
#, vk, SEFAL Gl BAF
JEEe gEe B9%om, pH goht f7
FAHE 2Eolgth WAl Be T4 Wy 3
Ao Ro] vsle] Fe, Cu, TN % P08 %Fe]
ok wle] we TS MUe e T4 v
H

H

ol
S
L 38
T
g
% %

m, & rlo rid
b

B8 A

A
T
E

)8t Fe, MgO, Zn 2 Mne) FFo] Atk =
AT AFEY, deld oo dgo] wte
, Vg o] 71 byl AYew, REEH M
e Fhpioldnt. AaaeEE e FEA
F7b 7vg wgel ASAn, BEAE LM FET w7t
HPFolre Lol FH FELR HJoH, EY
AR 058, EFPA =Y Low, EEA AT
FUrEoR Yol AT o] AAE THH
PR APy FAEZol E Auket EqfdM e
&, 4 7, E 5 FIARC] BEEA 455 &
i A FolMe dEe] =7t F7HEA
Heshs Ao] AN E 7P AgFHoE W

w
e Wt

B2 32

_E off w2 WL o o

é&&oﬁtmﬁw

et kﬂm&

]
2 3
=

A=

s

olg} ALt

Table 5. Disease incidence of brown spot in different rice paddy fields by application level of nitrogen and field type

Application level of

Percentage of diseased leaf area in

. Mean
Nitrogen IPF* IDPF NPF SALPF SANPF
Nitrogen free 0.07° 0.23 0.23 041 1.23 043a
Soil testing x 0.5 0.07 0.18 0.11 047 0.79 032ab
Soil testing x 1.0 0.01 0.18 0.20 040 0.72 030ab
Soil testing x 1.5 0.01 0.01 0.11 024 0.19 0.11b
Standard amount of fertilizer 0.07 0.07 0.20 0.24 0.44 0.20 ab
Formbhold conventional fertilization 0 0.11 0.10 0.11 0.07 0.08b
Mean 0.04(C) 0.13(BC) 0.16(BC) 0.31(B) 0.57(A)

“IPF : immature paddy field, IDPF : ill-drained paddy field, NPF : normal paddy field, SALPF : salt paddy field, SANPF : sandy paddy field.
®The mean values are average of three fields. The values followed by the same letter are not significantly different (P=0.05) by DMRT.
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