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The Effects of Silicate, Nitrogen, Phosptorus and Potassium
Fertilizers on the Chemical Components of Rice Plants and on
the Incidence of Blast Disease of Rice Caused by Pyricularia

oryzae Cavara

Soo Bong Paik™

In an attempt to develop an effective integrated system of controlling blast disease of rice caused
by Pyricularia oryzae Cav., the possibility of minimizing the disease incidence by proper application
of fertilizers has been investigated.

Thus the effect of silicate, nitrogen, phosphorus and potassium fertilizers on the development of
blast disease as well as the correlation between the rice varieties and strains of P. oryzae were
studied. The experiments were made in 1971 and 1973 by artificial inoculation and under natural
development of the blast disease on rice plants. The results obtained are summarized as follows,

1. Application of silicate fertilizer resulted in the increase of silicate as well as total sugar and
potassium content but decrease of total nitrogen and phosphorus in the leaf blades of rice plants.
The ratios of total C/total N, SiO,/total N, and K,O/total N in leaf blades of rice plants increased

by the application of silicate fertilizers. There was high level of negative correlation between the

o

ratios mentioned above and the incidence of rice blast disease.

3. Application of silicate fertilizer reduced the incidence of rice blast disease.

The over dressing of nitrogen fertilizer resulted in the increase of total nitrogen and decrease of
silicate and total sugar content in leaf blades, thus disposing the rice plants more susceptible to
blast disease.

5. Over dressing of phosphorus fertilizer resulted in the increase of both total nitrogen and
phosphorus, and decrease of silicate content in the leaf blades inducing the rice plants to
become more susceptible to blast disease.

6. Increased dressing of potash resulted in the increase of silicate content and K.O/total N ratio but
decrease of total nitrogen content in leaf blades. When potassium content is low in the leaf blades

of rice plants, the additional dressing of potash to rice plant contributed to the increase of
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resistance to blast disease. However, there was no significant correlation between additional

potassium application and the resistance to blast disease when the potassium content is already

high in the leaf blades.

7. When four rice varieties were artificially inoculated with three strains of P. oryzae, the incidence

of blast disease was most severe on Pungok, least severe on Jinheung and moderate on Pungkwang

and Paltal varieties.

8. Disease incidence was most severe on the second leaf from top and less sever on top and there

leaf regardless of the fertilizer application when 5-6 leaf stage rice seedlings of four rice varieties

were artificially inoculated with three strains of P. oryzae.

9. The pathogenicity of three strains of P. oryzae was in the order of P,,P,, and P, in their virulence

when inoculated to Jinheung, Paltal,

Pungkwang varieties but not with Pungok. The interaction

between strains of P. oryzae and rice varieties was significant.
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Table 1. The effect of different levels of fertilizer application on total nitrogen (T-N), total sugar(T-
C), silicate (Si0,), phosphorus (P,O;s), potassium contents (K,0), T-C/T-N, SiQ,/T-N, and
K,O/T-N in leaf blades of Pungok rice seedling inoculated with three strains of P. c¢ryzae.

b

Strains of Percentage of chemical components
Fertilizer levels ® P. oryzae — :

Total Total  Sili- Phos-  Pota- T-C/ Si0,/ X,0/
Nitrogen sugar cate phorus ssium T-N T-N  T-N
Sip N; P, 3.21  L73 318 1.96 2.00 0.54 0.99  0.62
P, 3.10 1.91 3.12 1.45 2.17 0.62 1.01 0.70
P, 2.32 2.33 3.33 1.37 2.05 1.00 1.44 0.88
Average 2.88 1.99 3.21 1.59 2.07 0.72 1.15 0.72
Si; N, P, 3.13 1.99 4.33 1.80 2.13 0.64 1.38 0.68
P, 2.58 2.16 4.21 1.41 2.10 0.84 1.63 0.81
P, 2.51 2.20 4.22 1.45 2.17 0.88 1.68 0.86
Average 2.74 2.12 4.25 1.55 2.13 0.79 1.56 0.78
Sip Ny P, 3.29 1.70 2.30 2.13 2.09 0.52 0.70 0.64
P, 3.37 1.68 2. 38 2.15 2.03 0.50 0.71 0.60
Py 3.25 1.60 2.93 2.00 2.04 0.49 0.66 0.63
Average 3.30 1.66 2.27 2.09 2.05 0.50 0.69 0.62
Sip Ny P, 3.25  1.75 3.25 1.92 207 0.54 1.00 0.64
P, 3.18 1.72 3.15 200 2.13 0.54 0.99 0.67
Py 3.08 1.95 3.50 1.77 2.08 0.63 1.14 0.68
Average 3.17 1.81 3.30 1.90 2.09 0.57 1.03 0.66

a : Nitrogen fertilizer levels, Ny; standard, N,; 2 times of N,
Silicate fertilzer levels; Siy; non, Sij;standard.

b: Leaf blades of 10 hills from each plot were sampled for analysis.

Table 2. The effect of different levels of fertilizer application on disease incidence appeared on leaf
blades at different positions of Pungok rice seedlings when inoculated with three strains of P.
oryzae.

|
\
j
]
I

Disease index of the leaf blade at indicated position ®

Strains of
Fertilizer levels ® P. oryrac
Youngest ¢ 2nd 3rd Average
Sipg Ny P, 0 40 30 22
P, 10 100 20 43
Ps 0 60 0 21
Average 3.3 66.7 16.7 28.7
Si, N, P, 10 50 60 30
P, 0 40 30 19
Py 0 40 20 19
Average 3.3 43.3 36.7 22.7
Sig N, P, 90 100 170 119
P, 40 310 60 138
P, 80 70 50 66
Average 71.0 160.0 93.3 107.7
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Si; N, P, 70

P, 160
P, 0
Average

6.7

90 40 66
90 10 86
70 30 32
83.7 26.7 61.3

a : Nitrogen fertilizer levels, N;; standard, N,; 2 times of N,
Sificate fertilizer levels, Siy; non, Si;; standard.
b : Based on formula, disease index=b+410bg-+30bG+40pG.

c : Leaves from the top of the rice plants.

Table 3. Correlation of total nitrogen (T-N), total sugar (T-C), silicate (Si0,), T-C/T-N, Si0,/T-N,
phosphorus (P,0s), potassium contents (K;0) and K,O0/T-N to disease incidence obtained by
different levels of fertilizer application to Pungok rice variety.

T

. otal Total sugar Silicate T-C/T-N  Si0,/T-N Phosphorus Potassium K,0/T-N
nitrogen

0.6601%* —0.6529% —0.7499** ~0.6529*% —0.7798%*%  0.7715%* 0.2544 —0. 6240*

** % : Significant at 1% and 5%, respectively.

Table 4. Analysis of variance to effect of several
nutrients and three strains of P. oryzae
on the disease index in Pungok rice

variety.

Source of variance® F-value L.S.D(1%)
N 142. 64** 91.78
Si 28.22%% 91.78
S 19.52%* 52.96
N. 5i 16.76** 91.78
N. S 9. 89** 52.96
Si. S 1.51%

N. Si. S 111

a: N; Total nitrogen, Si; Silicate, S; Strain of 2.
oryzae.

: Significant at 1%

: Non significant.

5 level.
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Table 5. The effect of different levels of fertilizer
application on disease incidence, total nit-
rogen (T-N), silicate contents(SiO;) and
Si0;/T-N in leaf blades of Paltal rice
seedhng moculated under natural cond1t1on

Percentage of chemical

Fertilizer D_iseas,eb components®
Levels * index ng‘:)otgain Silicate S"}‘-OIEI/
Si;, N, P, K, 42.5  4.20  2.65  0.63
Si; Ny, P K, 24.9  4.52  3.82  0.85
Sip, N, P, K, 17.4  3.89  3.39  0.87
Si, N, P, K, 13.1  4.20 3.74  0.89
Si; N, P, K, 50.4  4.62  2.46  0.53
Siy N, P, K, 51.0 4.41  2.95  0.67
Si, N, P, K, 78.6  4.41  2.48  0.56
Si, N, P,K, 7.1 3.99  3.75  0.94

a : Nitrogen fertilizer levels, N,; standard.
Phosphorus fertilizer levels, P;; standard, P,;
2 times of P,.
Potassium fertilizer levels, K,; standard, K,;
2 times of K.
Silicate fertilizer levels, Sig
standard.

b : Based on formula, disease index=b--10bg-+
30bG+40pG.

¢ : Leaf blades of 10 hills from each plot were
sampled for analysis.

non silicate, Si;;

o2 WAHQ. wEE FEn, EEsh mE 2 R,
P, mMERMY ZEFRE HEstdeh
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Table 6. Correlation of total nitrogen (T-N), Table 7. Analysis of variance to the effects of

silicate contents(Si0,) and Si0,/T-N to several nutrients on the disease index in
disease incidence obtained by application Paltal rice varlety
of different levels of fertilizer in Paltal — = B e =
rice variety. ggggijeceof F-value L.S.D1%
Total nitrogen Silicate Si0,/T-N P 86 517+ 7 95
0.6569% —0.9010** —0. 9600** K 38. 08** 7.25
* ¢ Significant at 195 level. B Si 104. 46** 7.25
NS .
¥ : Non significant. P.X 1.43
P.Si 34.52%* 7.25
K.Si 25. 50%* 7.25
EE 3. SERC AMM By BED BEA K ) o
AEERTIO) BIF P.K.Si 58. 86 7.25
KRS GREER RIS IR e 2283 zhob L] RE a : P; Phosphorus, K; Potassium, Si; Silicate.

7
**% ; Significant at 1% level.
o rHv\ Fow] i ) f Blo}t !
f 5 d-0- 25T, Gk R BES Moz wgtw % : Non significant.
EbesE StNaCY '”“{0 1 7b wskem ohg G &
3l Migels] RHUe] 4R A oleh. AMESIE KR ZHS 2bo]l B, A, S 2 RS e wor
ROl A wshw ) A AQed uppat A Th BW O/NAS SI0/N& 9 KO/NHE fsle]

vl gekgeh. 2Rl RS BTk 7o) i Tm gpyeat el spRELEel o M Ee] sH A J et
S, om0 At R Hew Ui gmaie  zdx Eikel o BER RSEe 24 daA ¢

Table 8. Total nitrogen (T-N), total sugar (T-C), silicate (Si0O;), phosphorus (P,05), potassium con-
tents(K,0), T-C/T-N, Si0,/T-N, and K,0/T-N in seedling leaf blades of four rice varieties
inoculated with three strains of P. oryzae.

Percentage of chemical components *

Rice Strains of
variety  P. oryzag ni;rr%tgin i‘?ﬁi Silicate 51};331‘5 Potas- 1 ¢/T-N $i0y/T-N K,0/T-N

Pungok P, 3.62 1.55 2.23 2.40 1.52 0.43 0.62 0. 42
P, 3.74 0. 84 2.21 2.56 1.55 0.22 0.59 0.41

P, 3.72 1.23 2.34 2.52 1.63 0.33 0.63 0. 44

Average 3.69 1.21 2.26 2.49 1.57 0.33 0.61 0.43

Pungkwang P, 3.60 1.60 2.68 2.22 1.68 0.44 0.74 0. 47
P, 3.52 1.65 2.59 2.35 1.80 0.47 0.74 0.51

P, 3.52 1.64 2.52 2.33 1.69 0.47 0.72 0.48

Average 3.55 1.63 2.60 2.30 1.72 0. 46 0.73 0.48

Paltal P, 3.69 1.30 2.05 2.64 1.53 0.35 0.55 0.41
P. 3.61 1.68 2.63 2.30 1.71 0.47 0.73 0. 47

P, 3.23 1.79 2.68 2.30 1.72 0.55 0.83 0.53

Average 3.51 1.59 2.45 2.41 1.65 0.46 0.70 0.47

Jinheung P, 3.13 1.63 3.36 2.08 1.80 0.52 1.07 0.58
P, 3.08 1.74 3.52 1.85 1.77 0.56 1.14 0.57

Py 2.89 1.88 3.53 1.78 1.73 0.65 1.22 0.60

Average 3.03 1.75 3.47 1.90 1.77 0.58 1.14 0.58

Léaf blades of 10 hills from each plot were sampled for analysis.
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Table 9. Disease incidence on leaf blades at different positions of seedling resulted from the inoculation of

four rice varieties with three strains of P. oryzae.

Disease mdex of the Ieaf blade at mdlcated position *

Strains of
Riec varieties P. oryzae
Youngest ® 2nd 3rd Average
Pungok P, 120 90 60 90
P, 90 240 180 170
P, 70 140 140 206
Average 93. 156.7 126.7 155.3
Pungkwang P, 140 240 80 152
P, 100 160 50 104
P, 60 110 40 69
Average 100. 170.0 56.7 108.3
Paltal P, 350 90 160.0 201
P, 140 150 10 101
Py 130 60 10 67
Average 206. 100.0 60.0 123.0
Jinheung P, 60 80 90 77
P, 40 60 50 47
P, 0 10 40 17
Average 33.3 50.0 60.0 47.0

a : Based on formula, disease index=b--10bg}-30bG--40pG.

b : Leaves from the top of the rice plants.

Table 10. Correlation of total nitrogen (T-N),

total sugar (T-C),

silicate contents (Si0,), T-C/T-N,

Si0,/T-N, phosphorus (P,0s), potassium contents (K,0) and K,O/T-N to disease incidence obt-

ained on four rice varieties,

?[‘otal Total sugar Silicate T-C/T-N Si0./T-N  Phosphorus Potassium  K,O0/T-N
nitrogen
0.7870** —0. 8051** —0. 7506%* —0.8541*%*  —0.8419**  (.8181** —0.6078* —0.7970*
** * : Significant at 1% and 5%, respectively.
Mgel gieh. F|LrH BF gdelAe T HEme o o OEERel Wt RS dm Rlld A go] B

vk Al 2 BAE 5 2 B
Feell Al HeEAy H ek Blkst o]

A sk #1352 W
LWHiE-L S

I BEREY ZEERE FEsg .
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Table 11. Analysis of variance to the effects of
several rice varieties and strains of
P. oryzae on disease index.

Source of

variance F-value L.S.D(1%)
v 86. 88** 45.45
S 23, 11%* 52.41
V.S 43.86%* 90.79

*:V; Rice variety. S,Strain of P.oryzae.
* : Significant at 1%,
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