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¥ Q) A x| ol &K AH(Rhizoctonia solani Kithn)ol 4RI #¥H-& H#EsH] Bed TiemEes dooz
BF 8T 6082 Rhimctonia Wih ERER o HAKERA &8l de 3 M AKE EHhstd 28 1%
RO Wk, WEE o ABERA oAl BHEKELY HRE ZARSAC o)F Ak A PSA M Ebe
BitER o WKL %ol R0 ARkl oot RIS 304 ARFEke] MEvER ERRol Eatoh #k
o 24 Arginine, Alanine, Urea, Ammonium sulfate ¥ Sodium nitrate %2 @#ER 9 kol
¥4 o)l ovt Cystine, Methionine, Lysine, Histidine, Tryptophan % Tyrosine %-& Sz W7
glgicl Urea, Sodium nitrate, Arginine, Ammonium sulfate ¥ Lysine %-& ZE#HHo BE7L A &
e izl A FikER ) RIFSIgle vt Proline, Histidine, Alanine € & @ k#odlA RBiFsliger
BUEERS 28 i R &8 BE KM A RIFsSAS EHERE 2 BSERA R ERE
Arginine, Alanine, Urea, Ammonium sulfate + BB S BmAZch Proline & il A& & Mk
#3 & diiol Eak=Elgles Tryptophan€& SFI Fel A & @& 25 £Fo ERstdx, ol
BRI st Esttch

ABSTRACT

Effect of nitrogén sources on mycelial growth and sclerotial formation of Rhizoctonia solani causing rice
sheath blight was studied by using sixty isolates from diseased samples of different localities in Chungbuk area.
Based on the cultural characters, pathogenicity and sclerotial formation, three isolates of the fungus were
sclected. The virulence of the three isolates varied based on the percent of seeds germination, seedling blights
and length and lesion number of lesions. As nitrogen sources, arginine, alanine, urea, ammonium sulfate and
sodium nitrate were more effective for mycelial growth and sclerotial formation, than were cystine, methionine,
lysine, histidine, tryptophan and thyrosine. The mycelium of R. solani grew well in a lower concentration
of urea, sodium nitrate, arginine, ammonium sulfate and lysine, but in a higher concentration of proline, histi-
dine, and alanine. In all nitrogen sources tested, high concentration of nitrogen nutrients greatly stimulated

sclerotial formation of the fungus. Arginine, urea, and ammonium sulfate increased virulence of the fungus.
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All the isolates grown on the basic medium plus proline produced large sclerotia. Mycelial growth of the fungus

was not well in the tryptophan-added medium, showing brown discoloration of medium,

Key words: Rhizoctonia solani, nitrogen source, cultural character.
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Fig. 1. Mycelial growth of three different isolates
of kkizoctonia solani on PSA when incubat-
ed at 28°C for 3 days.
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Table 1. Pathogenicities of three isolates of Rhizoctonia solani when inoculated on two rice

cultivars®

Cultivar Jinju

Cultivar Samkang

Isolate % of % of No. of Length of % of % of No. of Length of
germinated seedling diseased diseased germinated seedling diseased diseased
seeds blights lesions lesions seeds blights lesions lesions

R1 91 16 104  9.020.95° 84 20 12.14 11,15%0.96
R2 89 17 10.3 10.042,03 80 28 15.36 13.92%1.03
R3 93 4 9.4 8.6%1,81 91 10 11.76 10.67%2.62

. Sclerotia of three isolates were inoculated on rice culm from first leaf sheath to 3rd leaf sheath,

The 12 rice plants were used as replciation,
» Mean * standard error.
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Table 2. Effect of nitrogen sources on mycelial growth of three isolates of Rhizoctonia solani®

Myecelial linear growth(mm)®

Mycelial dry weight(mg)*

Nitrogen source R1

R2 R3 R1 R2 R3
Arginine 590,95 52%1.11 58%2.20 880,20 135%2.00 1123210
Alanine 590,91 53+1.42 491,02 974,70 131420 98+3.30
Urea 58+1.62 52+1.70 56%2.74 . 97%1.42 98%4,27 103%2.24
Ammonium sulfate 61+1.84 55+3.84 54%2,19 881356 101%4,22 98%1,70
Serine 42%1.,47 33+0.13 3610.48 64%3.31 53%1.78 55%4.55
Isoleucine 46%1.33 42+1,33 342 .47 11+1.54 930,73 14%0.21
Glycine 2610.60 1940.86 19£1.41 26%1.22 33172 24%1.52
Glutamic acid 531093 461,23 4810,75 521020 320,28 33%0.30
Valine 36%2.65 41+3.84 441217 32%1.62 384096 27%1.20
Aspartic acid 43#3.10 36%3.13 321,62 360,18 260,19 31$0.14
Proline 50£1.77 450,84 4710.61 54%1.21 52%5.65 432,37
Leucine 38+1.42 261,60 391,78 17£1,75 17£1.50 101.21
Tryptophan 27£1.35 18+1.20 3342.23 12£1.75 911,70 1410.20
Lysine 38+2.54 '3643.20 3213.42 2210,42 20%0.44 19%1.76
Cystine 7+0.50 810.26 410,22 124150 15%0.81 141130
Histidine 142096 1240.42 1240.38 1610.84 12£1.62 1220.91
Methionine 38+1.42 331255 3511.40 2140.15 174021 204031
Tyrosine 24%1.35 15£1.65 341,16 710.72 8%1.70 8%1.55
Sodium nitrate 52+1.25 5010.77 453,02 80+1.21 821244 7240.92

. The 400mg of nitrogen sources was added in the Czapek medium,

v Average of nine replications and their standard errors, measured 24 hrs after inoculation.
¢ Average of six replications and their standard errors, measured was obtained 10 days after inoculation.

Table 3. Effect of nitrogen sources on sclero-
tial development of three isolates of
Rhizoctonia solani®

No, of sclerotia/Plate

Nitrogen source

R1 R2 R3
Arginine 3341129° 3159264 269£21.6
Alanine 603,24 1411.36 76 16.82
Urea 236:16.6 401+142  203:20.2
Ammonium sulfate 7413.63 10514.80 91:3.40
Isoleucine 434533 52+3.74 5:0.21
Serine 13:1.84 811,01 32:1.40
Glycine 27+1.56 2.3:0.2 13:1.24
Glutamic acid 1210.96 2.6+02 30:1.42
Valine 2811.40 2.810,66 2910,79
Aspartic acid 5+0.19 0.3 17:1.96
Proline 2102 1.75 3.49
Leucine 0.1 1.0 342
Tryptophan (¢} 0 0.80
Lysine 0 0 0
Cystine 0 0 0
Histidine 0 0 0
Methionine 0 0 [
Tyrosine 0 0 0

Sodium nitrate 114+15.3 434.153 8815.2

» The 400mg of nitrogen source was added in 1000ml of
the czapek medium.
s Average of nine replications and their standard error,

measurced 10 days after inoculation.
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Fig. 2. Sclerotial formation of Rhizoctonia solani
(isolate R1) on Czapek medium containing

different
inoculation.

nitrogen sources

10 days after
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Table 4. Pathogenicities of Rhizoctonia solani (iso-
late R1) when inoculated by using different
sources”

No. of diseased Length of diseased

Nitrogen source lesion a lesion (mm)

Jinju Samkang Jinju Samking
Alanine 5:0.96° 9:0.28  9:0.96 13:1.56
Arginine 5:0.68 9:1.42 132160 15:1.43
Urea 6:0.97 6:1.40 12:1.30 11:192
Proline 410.86 7£0.92 11+0.39 1110.86
Histidine 3:0.66 5£0.79 4:0.20 6:0,79
Lysine 410.58 7+1.60 12¢1.69 13:1.60
Sodium nitrate 5:0.87 10:0.69 9:0.53  15:0.69

« Three mycelial disks of the isolate were inoculated on a
rice culm from first leaf sheath to 3rd leaf sheath, and
12 rice plants were used as replication.

b Average of three replications and their standard error,

e SXfe WEHES Az R0 Zch e
I HEIERR 8ol 2+ Proline il Abgt
R. solini = KPS RMAY Aoz Yrsige
v odohE #e gldoh oAz RRGED =H
ol A FREMS o FRUR KK REE o
Bk st}

FFFES REMR K SolAMe o] KX 818
ge M8tk Arginine, Urea, Ammrium sulfate, Ly-
sine ¥ Sodium nitrate+ (K 100 mgal A th
hiphgol RiFstd o Alanine 3t Proline & 800
mg RME A J13 BIFsa Histidine-2 460
mg RME A @St R, solani of @
B2 Bl = &4& Bmelgian Histidine® Ly-
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Table 5. Effect of nitrogen sources and their different concentration on mycelial development
and sclerotial formation of Rhizoctonia solani

Nitrogen source

Myecelial growth (mm)*

No. of sclerotia®

100mg 200mg 400mg 800mg 100mg 200mg 400mg 800mg
Alanine 64t1.4 64%1.3 64:1.4 66208 6%1.6 16%3.4 27435 61150
Arginine 6410.8 63%0.7 6210.4 61204 34+5.3 8210 318%36 214%15
Urea 6120.6 5920.5 58t0.3 51%0.6 177121 214%15 267*18 51619
Proline 63%0.8 62%1.9 67%0.9 68%0.8 4109 1203 30,7 19%3.7
Ammonium sulfate 6305 6218 5513 54%14 1415 57307 74276 20%10
Histidine 39%1,2 38207 49%3.5 40%].2 0 0 0 0
Lysine 5§7+4,7 48%4.1 4524 40223 0 0 0 0
Sodium nitrate 65+1.8 5620.8 55:1.0 6015 6%1.2 24156 74%9.6 20219

. Mycelial linear growth on 24 hrs after inoculation,
» Means * standard errors, measured 10 days after inoculation.
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