BROMEUEC X 2RBHOW Y 105
App. 8.1 Exp. values for Fig. 8.2
m=0, h/D=04, ro/h=0.1, h=2.0cm, D=5.0cm, ry=0.2cm
r r/h RY | b/l Ry R q/2k 4h
cm k2 k2 k2
1.0 0.5 0.6138 1.99/14.30 0.0854 0.2018 04234
2.1630 1.40/15.45 0.1960 0.4903 0.3997
20 1.0 1.1020 1.90/22.70 0.0922 0.2443 0.3776
0.2419 240/ 245 0.2369 0.6281 0.3772
2.2260 2.00/23.89 0.1864 0.5296 0.3520
0.0918 1.98/ 2.60 0.0699 0.2081 0.3359
2.1680 1.40/1545 0.1964 0.5881 03340
0.0918 1.98/ 2.60 0.0699 0.2160 0.3237
0.7050 3.00/23.05 00918 i 0.2855 0.3215
5.0 2.5 1.0940 1.90/23.68 0.0878 : 0.3351 0.2620
0.3119 1.90/ 348 0.1703 ‘ 0.6658 0.2557
7.0 35 2.2270 2.00/23.89 0.1864 ‘ 0.5296 0.3520
App. 8:2 Exp. values for Fig. 8-3
r/h=0.5 h/D=0.4, L/D==3.4, ro/h=0.1, ry/r=0.2
r=1.0em, h=2.0cm, D=5.0cm, L=17.0 cm, ro=0.2cm
m Ry b/l Ry R q/2k 4h g*/2k 4h
k@ k2 ko -
0 0.6138 1.99/14.30 0.08544 0.2018 04234 0.4130
0.5 0.6140 ” 0.08547 0.2145 0.3986 0.3888
10 0.6148 ” 0.08558 0.2323 0.3684 0.3593
20 0.6167 ” 0.08584 0.2724 i 0.3151 0.3073
Note: g*/2k4h is seepage factor corrected by coefficient of correction 0.975.
r/h=10 h/D=04, L/D=3.1, ro/h=ro/r=0.1
r=2.0cm, h=2.0cm, D=5.0cm, L=18.5cm, ry—02 cm
m Ry b/l Ry R q/2k 4h f q*/2k 4h
k9 k@2 k&
0 2.168 | 1.40/15.40 0.1964 0.5881 0.3340 0.3480
0.5 2172 I ” 0.1968 0.6136 0.3207 0.3342
1.0 2.173 } ” 0.1969 0.6491 0.3033 0.3160
2.0 2.175 | ” 0.1971 0.7412 0.2659 0.2771
Note: g*/2k4h is seepage factor corrected by coefficient of correction 1.042,
r/h=25 h/D=04, L/ D=4, ro/h=0.1, ro/r=0.04
r=50cm, h=2.0cm, D=5.0cm, L=20.0 cm, ry=0.2cm
m Ry b/l ! R R a/2k4h q*/2k 4k
k2 k2 k&
0 1.094 1.90/23.68 0.08781 0.3351 0.2620 0,2610
0.5 1.086 ” 0.08716 0.3441 0.2533 0.2523
1.0 1.083 ” 0.08686 0.3603 0.2411 0.2402
2.0 1.076 ”; 0.08634 - 0.3917 0.2204 0.2196

Note: g*/2k4h is seepage factor corrected by coefficient of correction 0.996
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r/h=3.5 h/D=0.4, L/D=44, ro/h=0.1, ry/r=0.022
r=7.0cm, h=2.0cm, D=5.0cm, L—=22.0 cm, roc—=0.2cm

m Ry b/l Ry R q/2k dh—q* )2k 4h
kR k& k2

0 2.224 2.00/23.89 0.1862 0.8130 0.2290

0.5 2.222 ” 0.1860 0.8323 0.2235

1.0 2.221 ” 0.1859 0.8580 0.9291

2.0 2.224 ” 0.1862 | 0.9291 0.2004

m=0, r/h=10, ro/h=ro/r=0.1, L/D=2.0~100 r=20cm, h=2.0cm, ro=02cm, L=22.0cm

Note : coefficient of correction—=1.0

App. 8-3 Exp. values for Fig. 8-4

D | wD |1-/D)| Ry b/I Ry R | a/2kan | q%/2kah
cm \ ke ke k2
10.8 0.185 0.815 0.7017 3.00/23.05 0.09136 0.2397 0.3811 0.4124
6.8 0.294 0.706 0.7043 ” 0.09170 0.2627 0.3491 0.3777
5.0 0.400 0.600 0.7050 ” 0.09179 0.2855 0.3215 0.3479
3.3 0.606 0.394 0.7132 ” 0.09285 0.3657 0.2539 0.2747
2.5 0.800 0.200 0.7098 ” 0.09242 0.5830 0.1585 | 01715
22 0.909 0.091 0.7075 ” 0.09212 1.1490 \ 0.0802 0.0867
Note: g*/2k4h is seepage factor corrected by coeflicient of correction 1.082.
App. 8:4 Exp. values for Fig. 8-5
m=0, h/D=04, r/h=10 D=50cm, h=2.0cm, r=2.0cm, L=14.0cm
o r/h | Re | b/l R R | q/2%dh | a*/2kdh
T om | | k% k2
1.0 | 050 | 009154 | 1.98/2.60 0.06971 0.1253 0.5563 0.5763
0.7 ‘ 0.35 ‘ 0.09193 ” 0.07000 0.1438 0.4867 0.5042
0.5 025 | 0.09180 ” 0.06991 |  0.1617 0.4325 0.4481
0.3 \ 015 | 0.09193 ’ v ‘ 0.07000 | 0.1902 0.3680 0.3812
0.2 | 0.10 0.09180 | o ’ 0.06691 i 0.2081 0.3359 0.3480
Note : g*/2k4h is seepage factor corrected by coefficient of correction 1.036.
App. 8-5 Exp. values for Fig. 8:6
m=0, h/D=0.4, r/h=1.0, ro/h=ro/r=01 D=50cm, h=2.0cm, r=2.0cm, r=02cm
L |LplLiow R | b1 R | R as2kan | q¥/2kan | a~a*i/a)
cm kQ k2 k@ i
140 | 2.8 4.67 0.09180 1.98/2.60 0.06991 0.2159 0.3237 0.3473 0.0020
100 | 20 3.33 0.09172 ” 0.06984 0.2179 0.3205 0.3439 0.0118
75 | 15 2.50 0.09180 ” 0.06991 0.2237 0.3126 0.3354 0.0362
50 | 1.0 1.67 0.09185 ” 0.06994 0.2404 0.2910 0.3122 0.1029
40 | 0.8 1.33 0.09190 ” 0.06998 0.2646 0.2645 0.2838 0.1845
30 | 06 1.00 0.09204 ” 0.07009 0.3518 0.1992 0.2137 0.3859
25 | 05 0.83 0.09247 ” 0.07042 0.5239 0.1344 0.1442 0.5856

Note: g*/2k4h is seepage factor corrected by coefficient of correction 1.073.
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PR HL L O BRMOBE BT 2XKETH 5. IMEAFRORITICSHICH FROBE) L W2 T
HEFERROCCHERRN, Eihk LOREER OS2 B OTANFTEYLE TR 24, B
REALFELERNSH, BARRERSSH, HECEIERASH, ROOCCEERRASHICHL T
FEOEERL .

FIE MHUERIFHORE

BALVERZ 6T 2 EORRBIC Y DT, BTFIXCDICEEFEOIEC X b b h - LrERIG
B, HLEBCEEY RITTLE2 bR 2WHE, B OO BRI OV TRLIEREHIRIR
HHBRI L. o2Fcxhbohl b, BLIERANHHROEE LS O >\T, RImERE L Mt
Ve FRIHIEHER & DOREfRE L ORLVERIIHISR ORI oW TEt Az 1.

B HEERKLUCREEROHELIERDFIZIE

BEOCEE DR L OBEERCOWTOEFD T L A X b BLIEAImGRIR 2 RE L 1.

E B HF &

REBAK A T pH % 6.5 F7i3 7.0 i L - UK ERB RS KERLE GEERBEHELS
B)—LITEMLEE 32— 0BEE 0+ 208 fA4EE S0ml R=A7 7 A2 T HRL. &
AT N LLTS 7% 10mg HSBOMB7 ve=7 T3 RE, Lot 100 ppm Oft
RET (BEERIZOFPRTER) iz, EOLCHB—I VI OER_ 5 ) % P0s BIU
KO L LTCENRER Smg Zig B X5 Cilmlic. DWTEBEAGERAREKED 55 F7/2% 65%
B L cobifa L T 30C ofEREIC 2 AMBEL, oML XX EKGEFHE L. incu-
bation ##&-0 o BB 1 Bt » v B (pH 2 7.0) 200ml r & i 1 REHIRE L, £ 0 @K
DNWTTvE=7EL O HBEERYL Conway OMBILHSHTEIC L »'9, HEMEER Y
Griess G E A A Tclb k™M X v B L. e oGO EIIE 1 R0EH TH
3.

Table 1. Some chemical and physical natures of the soil used.

Maximum

pH* Total** Total . Exchange-*¥*k*
Texture Water ~ carbon nitrogen CE.Cxxx able base
capacity H.O ‘ KCl
R 2 % % me. me.
Loam \ 704 5.95 5.50 3.79 0.231 16.6 14.7
Remarks : * pH value was determined by means of a glass electrode.

*# Turin’s method!®
#x% Schollenberger’s method 187
#xx*x This was determined after Brag and Wilhite’s method with the extract obtained

by Schollenberger’s method 113,

EBOBRIIFE2ER~EFETRCR L., ChDORIRL L RIBML E2REBECXT 54K
U cHE SRS LOHBEREROGHEDEIE TS 5. LR OIBBIIEBLEX O LR EMEL
LEEXOMIEROAEMEZ SO TRLIADTH B, K LE2EOERII N L LT 10mg 15
BOWMEBRT ve=T%Mx, PH % 65 KopuERKEKED 5% L LTfT2dDTHD, FIE
DEBIL N L LT 10mg #MBORFELML, PH % 6.5, KX BEREKED 5% &L TIFD
b DTHB. BAR~TEOERII T NELULT Smg HHYBRORZAEZHRML, pH % 7.0,
KO EHRAREKED 65% L LTITOcdDTHB. LD TEROELEX OMILEITLTL S
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Table 2. Inhibitory effect of chemicals and pesticides on nitrification in soil. (1)

Inorganic nitrogen Nitrifi- ]
Chemicals and pesticides added mg/100g dry soil Cf;;gn Index I;e";ggigg
NH4 -N NOg—N ‘ NO3AN Sum 96
Malathon (o, o-Dimethyl-S-(1, 2-dicarb- .
ethoxyethyl)-dithiophosphate) 35.6 | Trace 9.8 454 20 61 |Insecticide
Diazinon(o, o-Diethyl-o-(2-isopropyl-4- ,
methyl-6-pyrimidyl)-thiophosphate) 39.1 Trace 6.0 45.1 12 36 ’
BHC (Benzene hexa chloride) 39.5 Trace 70 46.5 14 42 ”
Dle)tgagg') p’-Dichlorodiphenyl trichloro- 345 Trace 9.7 44.2 19 58 ”
Aldrin (1, 2, 3, 4, 10, 10-Hexachloro-1, 4,
4a, 5, 8, 8a-hexahydro-1, 4, 5, 8-di- 30.0 Trace 144 44.4 29 88 ”
methanonaphthalene)
CMU (p-Chlorophenyl dimethylurea) 34.8 Trace 104 45.2 21 63 | Herbicide
Simazin (2-Chloro—4, 6-bisethylamino ,
triazine) 30.4 Trace 14.9 45.3 30 90 ’
2, 4-D (Sodium-2, 4-dichlorophenoxy ;
acetate) 38.5 | Trace 73 45.8 15 45 ’
PCP (Sodium pentachlorophenolate) 40.3 | Trace 5.6 459 11 33 ”
Sodium chlorate 41.8 04 1.7 439 3 9 ”
Agrimycin (Streptomycin-Oxytetracycline) 332 0.1 144 47.7 29 88 | Fungicide
Blastmycin 30.1 Trace 14.9 45.0 30 91 ”
Thiourea 419 Trace 6.7 48.6 13 39
1, 2, 4-Trichlorobenzene 36.2 Trace 9.2 454 18 54
Guanidine carbonate 33.7 Trace 12.3 46.0 25 76
Urethan 32.1 0.2 14.1 46.4 29 88
Methionine 33.1 Trace 12.5 45.6 25 76
Dicyanodiamide 453 Trace 1.2 46.5 2 6
Sodium azide 479 Trace 0 45.9 0 0
None 29.1 Trace 16.3 454 33 100

Remarks : Nitrogen added ; Ammonium sulfate, 50 mg of nitrogen per 100 ¢ dry soil.
Chemicals and pesticides (the available component) added ; 100 ppm on dry soil.
Soil moisture; 55 %5 of maximum water capacity.
Soil reaction; pH 6.5 (KCIl)
Temperature of incubation; 30°C
Incubation period; 2 weeks

[l—CiXie 2tz 82 ROMOHEX ORMLFRIIMEN DR, HERY —4, FovT7vF7~<4FE
L7 2y — FROBALFITELBX L TEL B2k, 472/, BHC, 2,4-D,
PCP ¥ L O'F A IREX OTELRITELHERX D 50 % LUFCThote. Tekli#E#Y —5, 720 <4
Y RIOFY VI YR TREEFCHEMBROERLB RS,

B3I ROMUHEXOMILRIIB2ROLTND 2B ETEH DI, R—RNaB LS4 e Ii3FHL L
WALIERZRIGIL, v A7y ORMELEBEPFCLZEOHEMBAERE LY. /v 7 A—1 3
B & i L ER 2 Bl L e,

HA~T ROBUBEX OBILERIIFI ZFHOHE L Y IHICHEL2. FA4RORTTEL=E/a—
FEEESITZE L < RLTER2HIHIL, PMF, ) 4 2 v 8 LU0~ + 7 KO MR AR o 50 % LT
Thot. FleFYy 7 iA—b, FexTsy, PV 7u—VEEBB IO 7Yty U LB SR LYE
Fa#IfI L. PMF, ZKIEFIR LO0) A7 v i HEc a2 S LY, & CKEBEIX
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Table 3. Inhibitory effect of chemicals and pesticides on nitrification in soil. (2)

Inorganic nitrogen Nitrifi-
. mg/100 g dry soil cation Kinds of
Pesticides added | ‘ rate Index pesticide
NH;-N|NOz-N | NOg-N| Sum %
Lindane 9.8 Trace 35.5 45.3 71 97 7-BHC
Sevin (n-Methyl-1-naphthyl carbamate) 11.5 Trace 34.7 46.2 69 95 | Insecticide
Uspulun (Methoxy ethyl mercuric chloride), 18.5 16.1 75 42.6 47 64 | Fungicide
Karathane (Dinitro-capryl-phenyl crotonate) 14.9 Trace 29.3 442 | 59 81 ”
Vapam (Sodium methyl dithiocarbamate) 44.5 Trace 0.5 45.0 ! 1 1 ”
Dithane (Zinc ethylene bis-dithiocarbamate) 39.0 | Trace 4.5 435 | 9 12 7
Nockmate (Ferric dimethyl dithiocarbamate) 23.7 | Trace 20.8 4.5 42 58 ”
None 8.8 Trace 36.7 455 = 13 100 ”
Remarks : Nitrogen added ; Urea, 50 mg of nitrogen per 100g dry soil.
Soil moisture; 55 % of maximum water capacity.
Soil reaction; pH 6.5
Table 4. Inhibitory effect of chemicals and pesticides on nitrification in soil. (3)
Inorganic nitrogen Nitrifi- ‘
Chemicals and pesticides added ‘ an/ 100¢ . dry sml‘ Ca;;lt%“ Index I;;ggzigg
| NH;+N NO,-N NOs-N| Sum 2
Dipterex (o, o-Dimethyl-1-hydroxy-2, 2, e ‘ ‘ .
2-trichloroethyl phosphonate) 03  Trace 21.4 | 21.7 86 1 99 | Insecticide
PMF*(Phenyl mercuric dinaphthyl methane i ‘ i s
disulphonate) . 194 30 I 48 272 31 ‘ 36 | Fungicide
Powder of organic mercury compound " ; ? } i
(Phenylmercuric acetate) 0 | 230 | 03 233 93 | 107 “
Riogen (Phenylmercuric acetate) 150 25 48 22.3 29 | 33 ”
Zincmate (Zinc dimethyl dithiocarbamate) 7.8 Trace 14.5 223 58 67 “
Maneb (Manganese ethylene bis-dithio- | ‘ ”
carbamate) 15.6 Trace ; 6.8 224 27 ¢+ 31
Captan (n-Trichloromethyl thiotetrahydro- ﬁ 1 Y
phthalimide) 6.8 | Trace 14.8 21.6 ; 60 69
Brassicol (Pentachloro nitrobenzene) 0.1 Trace 220 22.1 , 88 101 ”
Hydroxylamine hydrochloride 0 Trace 22.3 223 | 89 102
Hydrazine sulfate 2.2 | Trace 19.8 220 79 91 |
Trichloroacetic acid 58 | Trace : 156 214 | 62 7
Iodoacetic acid 187 | Trace 2.7 214 1 13
Potassium cyanide 99 | Trace | 122 22.1 ‘ 49 | 56 |
Sodium fluoride .22 Trace 20.7 229 83 95
None 0 Trace 21.7 217 87 100

Remarks: * PMF contained ammonium nitrogen corresponding to 69.7 95 of available component.
Nitrogen added; Urea, 25 mg of nitrogen per 100 g dry soil.
Soil moisture; 65 % of maximum water capacity.
Soil reaction; pH 7.0

TRBRMLUIREDIZ L A L EHPHMERCEL LI, HR~0Z Tk hi.
HSEBLOE 6 LEOPRIKILE L LT AHEOBRIEMAEEAS LOEEF v — i 2L THTD
ToEBRMETH 3728,  OFERCHAWCIELOMLIERIHZRITRIEFL {2k, 77K,
Salicylaldoxime %5 L% PCMB (3B PICHEMBLRET LY, & (ICHRKXKIIBRMUEROK
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Table 5. Inhibitory effect of chemicals and pesticides on nitrification in soil. (4)

Inorganic nitrogen, mg/100 g sry soil Nitrification
Chemicals added : rate Index
NH4:-N NO;-N NO;-N Sum %

8-Hydroxyquinoline 0 Trace 22.9 22.9 92 99
Ferron 0.1 Trace 234 23.5 94 101
Cupferron 6.8 0.1 18.7 25.6 75 81
Dithizon 0 Trace 23.5 23.5 94 101
sym-Diphenyl carbazide 0 Trace 23.8 23.8 95 103
EDTA-2Na 0 Trace 230 23.0 92 29
Aluminon 0 Trace 23.5 23.5 94 101
o-Phenanthroline 0 Trace 23.7 237 95 102
o, a’-Dipyridyl 0 Trace 23.3 233 93 100
Salicylaldoxime 0.2 0.7 23.2 24.1 96 103
Histidine 0 Trace 23.8 23.8 95 103
A-Naphthoquinoline 0 Trace 24.1 24.1 96 104
None 0 Trace 23.2 23.2 93 J 100

Remarks : Nitrogen added ; Urea, 25 mg of nitrogen per 100g¢ dry soil.
Soil moisture ; 65 25 of maximum water capacity.
Soil reaction; pH 7.0

Table 6. Inhibitory effect of chemicals and pesticides on nitrification in soil. (5)

Inorganic nitrogen, mg/100 g dry soil Nitrification
Chemicals added e ' e e rate Index
NH;-N NO;-N NOs-N Sum %
Oxalic acid 0 Trace 21.5 21.5 86 100
Pyrophosphoric acid 0 Trace 21.6 21.6 86 100
Arsenious acid 0 Trace 214 214 86 100
Silver sulfate 0 Trace 219 219 88 102
Mercuric chloride 6.0 12.5 1.5 20.0 56 65
Malic acid 0 Trace 21.6 21.6 86 100
2, 4-Dinitrophenol 0 Trace 24.5 24.5 98 114
Methylene blue 0 Trace 224 224 90 105
Carbon disulfide 2.5 Trace 18.6 21.1 74 84
PCMB 6.1 0.5 15.9 22.5 66 77
(p-Chloromercuribenzoate) : : ’ :

None 0 Trace 215 21.5 86 100

Remarks : Nitrogen added ; Urea, 25 mg of nitrogen per 100 g dry soil.
Soil moisture; 65 %5 of maximum water capacity.
Soil reaction; pH 7.0

50 % MEREERRE TH DT,

BT RIBEDOFF A4 H— 3 A — MEBYR LT OB O W T O EROMETH 5. &
DENBHAB LI L  2-Mercaptoimidazoline 133 U WELIEAIIGIFIRE LR LI, TOfo b
DODOIEFHIRITE L 2. T B BEER L L CHFHIN T3 Zinc dimethyl dithiocarba-
mate, Ferric dimethyl dithiocarbamate ¥s k(X Tetramethyl thiuram disulfide 3\ 3"+ & #41LIEMA
AL 7o

ACVEREIEISIRIC OV TRAIT L el B0 ik T O BEERORICE ERL2ELLI0NR 5 B0
T, WACTEREHIZIREDED B 3 5B RILEYIC O\ T incubation 1< X 3 -8R CTO RO E M
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Table 7. Inhibitory effect of chemicals and pesticides on nitrification in soil. 6

Inorganic nitrogen Nitrifi-
Chemicals added mg/100¢ dry soil cation | 4oy
NH,-N|NO;-N |NO;-N| Sum | "3°

o-Phenylene thiourea 0.8 | Trace 21.1 219 84 97
Zinc phenylene thiourea 0.5 | Trace 21.1 21.6 84 97
Mercaptobenzothiazole 0.9 | Trace 204 21.3 81 93
Diethyl thiocarbamyl-2-benzothiazolyl sulfide 0.2 | Trace 21.5 21.7 86 99
Cyclohexyl benzothiazyl sulfenamide 0.6 | Trace 214 220 86 98
Dibenzothiazyl disulfide 0.2 | Trace 214 21.6 86 98
Sodium dimethyl dithiocarbamate 83 27 11.1 22.1 55 63
Zinc dimethyl dithiocarbamate 4.7 0.5 14.0 19.2 58 66
Ferric dimethyl dithiocarbamate 6.9 0.4 14.9 22 61 70
Tetramethy! thiuram monosulfide 27 04 18.5 21.6 76 87
Tetramethyl thiuram disulfide 5.2 0.1 15.6 20.9 63 72
Sodium diethyl dithiocarbamate 34 Trace 17.7 21.1 71 81
Zine diethyl dithiocarbamate 04 Trace 21.0 214 86 98
Tetraethyl thiuram disulfiide 14 | Trace 19.3 20.7 77 89
Sodium dibutyl dithiocarbamate 8.8 15 5.8 22.1 53 61
Zinc dibutyl dithiocarbamate 0.2 | Trace 16.4 16.6 66 75
2-Mercaptoimidazoline 174 | Trace 6.0 234 24 28
Zinc pentamethylene dithiocarbamate 1.7 | Trace 19.8 21.5 79 91
Piperidine pentamethylene dithiocarbamate 2.5 | Trace 19.3 21.8 77 89
Pipecolin pipecolyl dithiocarbamate 6.5 0.2 14.8 21.5 60 69
Diphenyl thiourea 1.3 | Trace 21.1 224 84 97
Diorthotolyl thiourea 0.8 Trace 20.2 21.0 81 93
Sodium ethylphenyl dithiocarbamate 3.1 2.1 16.9 22.1 76 87
Zinc ethylphenyl dithiocarbamate 0.2 | Trace 21.8 220 87 100
Sodium isopropyl xanthate 19 0.4 18.8 21.1 77 88
Zinc dibutyl xanthate 1.6 | Trace 204 22.0 82 94
None 0.1 | Trace 21.8 219 87 100

Remarks: Nitrogen added ; Urea, 25 mg of nitrogen per 100 ¢ dry soil.
Soil moisture ; 65 % of maximum water capacity.
Soil reaction; pH 7.0

BRI 8 R LU 9 ROBBIILMICER L Iz PHERLABEML, FOMORMIE4
FEOHBELEA—IC L TTOREROMRETH 2. COENSHOLN T L FARE, Ry T =5
Y, YV Y BIOYT YL ) RIIBEMUIALEYC & TR 2 BHROMENITHY T 2 B2 s
XoOEBEERR L D XDk,

28 HE{ERANTE OMRE L MEHE
HIENC BT 2EBRI T BEEEROBEL I L 100 ppm & UTiFold D Th 324,
ALTEEIHIZI R O KR E VS DICOWTE HICEBEEIC KT 2 IEEIE LRI L 7-.

B F B
PH % 7.0 (TR L ICEM B, 208 AME OEEHELC N 2 LT Smg HHYE0 RE,
BIOFEEM ) Thh 100, 75, 50, 25, 10 ppm ORMLIERIGFIZ Iz, XS CHEB—» ) =
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Table 8. Decomposition of éhemicals and pesticides in soil. (1)

Chemicals and Nci)t;;?eg:? "wvlﬁrrlioﬂr%z}rr?ii?itrogen*, mg/100 g dry soil 7 Index

pesticides added % NH,-N “ NO3-N Sum
Diazinon 9.2 1.0 253 254 | 100
CMU 14.1 0 252 25.2 929
Simazin 34.7 0 255 25.5 100
Captan 4.7 0.1 25.5 25.6 101
Karathane 17 0.1 25.6 ‘ 25.7 101
Thiourea 36.8 0.1 27.0 27.1 107
Guanidine carbonate 29.7 0.3 26.7 27.0 106
Urethan 15.7 0 26.2 26.2 103
Methionine 94 0.2 254 25.6 101
Dicyanodiamide 66.6 0.1 25.3 254 100
Potassinm cyanide 21.5 0.2 26.5 26.7 105
Sodium azide 64.6 2.7 234 26.1 103
None —_ 0 254 254 100

Remarks : * Nitrite was not detected in any of the plots.
Chemicals and pesticides added; 100 ppm on dry soil.
Soil moisture ; 659% of maximum water cpacity.
Soil reaction; pH 7.0
Temperature of incubation; 30°C
Incubation period; 2 weeks

Table 9. Decomposition of chemicals and pesticides in soil. (2)

L Nitrogen | Inorganic nitrogen*, mg/100g dry soil
Chemicals and pesticides added content e e Index
\ % NHo-N | NO;N Sum

Sodium dimethyl dithiocarbamate 9.8 0 516 | 516 99
Zinc dimethyl dithiocarbamate 9.2 0 5.32 5.32 103
Ferric dimethyl dithiocarbamate 10.1 0 5.18 5.18 100
Tetramethyl thiuram monosulfide 13.9 0 5.47 5.47 105
Tetramethyl thiuram disulfide 117 0 5.34 5.34 103
Sodiaum dimethyl dithiocarbamate 8.2 0 5.24 5.24 101
Tetraethyl thiuram disulfide 9.5 0 5.39 5.39 104
Sodium dibutyl dithiocarbamate 6.2 0 5.00 5.00 96
Zinc dibutyl dithiocarbamate 5.9 0 5.19 5.19 100
2-Mercaptoimidazoline 27.5 0 5.19 5.19 100
Piperidine pentamethylene dithiocarbamate 11.5 0 5.11 5.11 98
Pipecolin pipecolyl dithiocarbamate 5.4 0 5.12 5.12 99
Sodium ethylphenyl dithiocarbamate 6.4 0 5.34 5.34 103
Vapam 8.5 0.65 4.73 5.38 104
Dithane 10.2 0.14 5.14 5.28 102
Maneb 106 0 518 518 100
None — 0 5.19 5.19 100

Remarks : * Nitrite was not detected in any of the plots.
Chemicals and pesticides added ; 100 ppm on dry soil.
Soil moisture ; 65 % of maximum water capacity.
Soil reaction; pH 7.0
Temperature of incubation; 30°C
Incubation period; 2 weeks
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XOBER S ) AT POs, KO 22 ER Smg ML tc. DECLEKRIEHRABTKED 65
BIIE L 1D, 30°C = 258 incubation & 1T-D7c.
ES I

2 1 R GVE R EIRIR I S & 7R 35 X OV TR RSMR AR AR it & DBEMRE, 2R 2 [RNVR IR RE & FEAN
MERE L DBRE RLILDOThH S, HIKLLHLART LA R—N 2B I F¥ Ty FT <
4 FiT 25ppm Ll R\ WTEL S AALIERRZEIHI L7z, _—XaXik 50 ppm, 726y — 5 X%
75 ppm Ll EIC I\ CRLPERIL e Ifl I nicns, F¥ Ty FT <4 FIXKIL 25ppm Pl EC R
CULRSALE G R L A Y B In vt 54 X 25ppm, £/ 3 — F B 50 ppm
FTIE LA ERLERR IS 2, FRE D EERECK W TUIEBEL R TIC L e uEikE R
TSR L. FAREE 75 pom DT CRRMUERIIGIEIR 212 L A Ee<, 2, 4D X

—0 2, 4-D

20

Thiourea

\ Phenylmercuric
acetate

Sodium chlorate

10

Todoacetic acid
- Sodium azide

mg, (NO+NO3)-N/100g dry soil

Dithane

# Dicyanodiamide

0 50 100
Concentration of nitrification inhibitors in ppm on dry soil

Fig. 1. Relation between the concentration of inhibitors and the nitrification in soil.

20~

gy Sodium chlorate

>3

Phenylmercuric
acetate

mg, NOo-N/100g dry soil
=
I

Vapam

Iodoacetic acid
Dithane
0 50 100
Concentration of nitrification inhibitors in ppm on dry soil

Fig. 2. Relation between the concentration of inhibitors and the accumulation of nitrite in soil.
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AKBRO B TR RS E DB gDk,
BIEERDERICONT RS &, F2HCRTE & HEER Y — 5Kt 25 ppm, FEEE T == — Lk
WXL 50 ppm, =/ 2 — FEEEBIXUL 75 ppm Ll R R\ CHRSESSEFE L, RIMERE ORI L 1-
PNTDREKREILDI. L ITHERY — FKICE T 75 ppm L_E TR L o BB DA
HHMIETH DI, Fle_—Saik 10ppm X, 5 4 w3 75 ppm [Kic 35\~ TA B D T ) a5
L7y, TP EDBEBC S\ TCUIEREBOERKITIRZD b Richot:.

B3I WLt REHIR OES & B RIFRR

PGP E IR 2 R B IR — S R LY E R AR X 0 328, % O8I ms /e Rl g5
DB BT 20M, K, MEARLT L VRRI L, 0 CRLERILEET 2 3D L Bbh
5. LIERIIHIF DR ORI IRF ORI OFE 2 5 3 BEAMETH 2 L E 2 bR 3D T,
ZDECDOWTRET A Iz -

£ B HF &

#t 20 g S ROER L EOW L (PH:7.0) 1o N L LT Smg iESROEE, & Loty
b 100 ppm ORALIERFIHIFIZ FMU . LT oMby — 413 S0ppm, F+ 7y F7 <4 Kt
O _—nlk 25 ppm AP UTo. ZAUCHER— 2 ) 36 LOVBSER = % ) % FI\~C P:0s, KoO %%
NZh Smg L, LEKDEEAEKRED 60 % 1T 70 30°C iz incubation %4757,
incubation fgtZhEh 1, 2, 3, 4, 5, 7, 10, 14, 20, 30, 4035 Lo S0H Bic ko 7 v
=7, HEBSIUHREEELEEL .

OB M R

fHfRYs & VIR D £ R A IR IIH 3O Y Th 3. T bREs D ORMLIL L
XTI lag #2372 <, incubation 10H ENVCIZIZIESET Lic. HEMY — 7Kt lag B2 72
DI, LOMDORIITRY lag HHAEED bR, 7% PCP Xt 3H, BT == —1Lk
PXUL 4H, K, =/ 3~ VBB, F>T7YFT~4F, <—a 25ppm) & L O°F + FEXIT
SHy, A4y BIO~x7Rik TH, T{Ly —4 (S0ppm) 3s LX~<—-<a (100 ppm) [Xi3 14
H, 724t —4 (100 ppm) [Xi% 308D lag Hiflnidor. WFhd lag HSe BILIERIZE
WIS, FRE LOHERY — /XL 14H, B8R 7 == — 1 ke, 7{bY — 4 (50 ppm), PCP,
€/ 3~ FES U7 A JRFEXL 200, <—o<a 25ppm) [Xi1 30H, <37, #4wrisl
~N—oXa (100ppm) [Xid 40H, 7 24Ly —4 (100 ppm) Xit S0H BIC RNz E ORI NSIE
%Tbt.f??yfT?ﬁFE@hgﬁﬁﬁwﬁmﬁﬁﬁﬂoﬂmmbf$%ﬁ<,mwmmn
40H HIc R R O LAE T L.

WHRBRY — 5, FARE LOBRT = = — L K ERIRALYE R DI 435 e % 5 o T Ry BR & 5254
L7c23, incubation 30H HiiX il  HBHICHRBBIZRD bk sotc. ko b DX Tit
ANMEROEURRAMEOXKIC L TH DT, WAE, 7Ly — 4, =/ 2— FESE, PCP, ~—3
A (100 ppm), < 774 KOV 4 e v K TURYALYE RS O 408 -8 0 T RSB — BRI ST L 728,
FYTYFTIAF, R—=n (25ppm) L 07 A REX CRREMBOERKLIE S Rich ot

HBam E =

EEERIC IS RS AL VR FRIZE & LC Nitrosomonas $s X0 Nitrobacter 1= &.>T 3 3ok 2 73199,
Z b D autotrophy DI I T v E="T i+ % heterotrophy 73% b BIINOBNI0 g 1 3.
AR HLERD S 3 2 & S BE SR T 3. HEICHMN L LAY LB AEC X > C M
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Check Sodium azide

0l .

50ppm

10 —

(NO;+NO3)-N

per 100g dry soil

Mercuric chloride Iodoacetic acid

y -0

i

per 100g dry soil

mg, (NOz;-+-NO3)-N  mg,

Phenylmercuric acetate Dicyanodiamide

Sodium chlorate PCP

)-N  mg, (NO;-+NO;3)-N
per 100g dry soil

per 100g dry soil

(N02+NO3)—N mg, (NO3+NO3

per 100g dry soil

Dithane Thiourea

per 100g dry soil

mg, (NOs+NO3)-N mg,

0 1 1 1 ] ] ! 1 i 1

10 20 30 40 50 10 20 30 40 50
Duration of incubation (days) Duration of incubation (days)
Fig. 3. Course of nitrification in soils added with urea and nitrification inhibitors,

Remarks: Urea added; 25 mg of nitrogen per 100 g dry soil.
Nitrification inhibitors added ; 100 ppm on dry soil (besides, dicyanodiamide, vapam ;
25 ppm, sodium azide ; 50 ppm).
The area of oblique line shows the amounts of nitrite accumulated.
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DEFENRE IR T 5. w1 EOERII TR R 0 BEEEy —Eel, —EHHO
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b BREOSEREE L A L CFOREEREAET 2 b0 L k. FEBRCIWTT Y —F
% L O A R CEIEIEE A R L, 7 b ) AL RILEREIIRIL 1S, 2T =FY
Oﬁﬂﬁ%u¢k<,tx%iym%m@%%é<ﬂﬂbk#ot.:@i5mﬁi%aﬁ@®%%
L DREEAT 2O ERE O X 2D L Ex b, fok 2 Lees ORI OXER
E I TBL RS DTHOT, FOMICT 2RLE O MFECTRINYE O3 BT ED THEDTH 5
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< DN E O 53 RS> TRELIEF ISR AME T U, RLE OB i 2T REME D %
BId. D LIXH 8 FITRL oL ERMFIRI O LB 1T 30O TOEERERND D
HEINS. TihbbFARE, KBZIT7T=Fv, vvrryE8I0y 7 vibsd v KL 2EE
incubation 1Z X b 1P OEBEERENBLHEX L h 2 oo T 388, Z RIS O—iss
BRLICDDEEZLRE. F>TvFT7~4 FRLEhCRT 3RALEREZ I3 2 2 Li3# < a
BEID TP, KRB B\ TH I 2 RICRT I & K FOERIRBEE Ch ot

DETBEER OWMACTERIHIZIRICOWT TS 345, L#HC T 2 L/EAIC 3 3 B3 364
DFECOCTULTE 2D RERE OB EICBILA S o o 90BN, 2 i 54 o g S k51 3
HINBZECRAT, ThbOBLECHT 2B OWTHKE L ORI T TR, %P %dh
FCoOWTH B E, ENO* (3 240 Ky F/=—Hh—D DDT, 40K FD Y v, 1208y FO 7
rR—FY, 30RY FOTNFY) YR ELBCESCTHBOAEREZEEL 22 X323
FLETCHER 5% (3 BHIRIC IS i O 7 v F Y Y IXRMLVERIC B U 7o\ 2 Lz, Joes™ 13
200 R F/=——DT N F Y Y TR EEL T 5 L 3% L C\5b. SANCHEZ®®) i3 BHC
e D EEEIC RS W TRALIER 2064 5 2 L 238,  WILsoN"? (3 100 ppm CHIEIVEFAE 5
NI L IBRRT 5. %72 GraY™ (3 BHC 73 heterotrophy /= fEfH L CRYER A R ALHE T % & & A0
BANC LTc. BROWNRD 230 oD BRESKRI DR LIEFIC U THEBIC > W TER Y fTo BRI L h
i, Wb BT T 05 % DL EDOEE TRUIER 2 MHI L1248, ZTOHMITITA R Y v
358 <, DDT RE\EbFH<, V¥ FYIXLDHHTEHLD/ . oL 5 ICBRFNIFRAFEF L LT
FHT 2EEOBECES W TRRLIEFICIZ L A S BA L 2 7o\ L 5 Th 2™0U05) | fedrgs o4t
B ltuis 472 v, BHC, DDT KX~ 7 Y Y 3ALlERMGISI R B otens, TAF Y v,
YTy, vy BIOT 1 T vy 7 ACTEGWERERS bR ssot:. BHC 1w RMLYER I
SHERRBD LN, VY FYEEHRBELNLAOHERE LTL, WEOERSMGOMEL, BHC
FCEiEn 2 ZAMBORENZLONS.

D ECRER OMLTERIIHIRIRICOWT AR B &, FHRL™ 1 PCP A3 2000 ppm CRALYEH 21
fil+ 5z L&D, KT L2 PCP REVCIEA L2 BHE M T2 - L 2HE L. 2,4D o
T SMITH B 913 100 ppm CRYGEIC X U TR A FIF3 2 L, SLEPECKY 523 500 ppm 1= 35\~
TT7 Y E=ThHhLEB~DEUNTECHHIND Z L&D, THWES™T 2, 4D F0fho
ﬁ%ﬁ%mummﬁm&mM?5%®®%5_a%%%bt.L#Lt%&:h&@ﬁ%ﬁ@ﬁﬁm
ELTCHEFRAINZEEORME X LEOMIERALZIIHIL v & B i Ty 20Muies),
CMU (i RfLmflfE O % % & £ 1% QUASTEL 53 L 0¥ OTTEN LU Lo TED LN TV 3. It
BHEFERY —F B IO ) 78— VEEERIC DWW TIBTR L fe. AEBRIC B\ TRERI O MILERC X
ETHECONWTADZ L, B2ENDLHLI R T L v~y OHHIIRITIZLAE RO e v o
723, CMU, 2, 4-D, PCP ks LU H#E% Y — &@%%ﬁ%%ﬁﬂﬁ&%ﬁiﬁ&ﬁﬂkhf*ﬁk
FRAXNSRIL CMU X 10 7—A24 b 1.1~45kg, 2, 4D i 30~50g, PCP |3 1.5~3.0kg
%5, BEROZHDOMERITMEE ) THRREHEDCH L THHBL L5 2 20T, chbaR
ACVERIHIR & U TBREA~FIHET 2 1itinis b OREEEREZ L SR 5.

RERTHEFFA D — A — P REAI 0 EHEEE (S0ppm 101t 2% 1072 mol) T 141l
TERIZ IR 5 2 L3 B R TH 270080, & 7 2Rl RFRW,  ASRFD* 7o &1 & RALE M%)
RBGBDHN T 5. ARHERD FKEIC O\ TEREOREH O LIERIHRIR L T >0 &

*ORBNER RME
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5Ch %, Thbb—RA, F42Y,XXT, FY I A—b, /v Z A= REDFFFH— A
— F REFB IO PMF, ) A5y, vRI Y, FRIELEOKER TR CIIHITERELE S 2CEE
DO, FleF v TEYRIOH T vy SBWERZIHL oad, KERHF, 77y =a—n, 77
<A TV B LT AN ¥ I HIRERIZR SIS0t KIEBFITE L ICHERHBROEH
BRATEHDA, FAREOERIIED AFEFICI W TERD LRI, KA & v A3 RIEPIC R Y
HHEE LD Z LIRAPIIEML T 5.

FF o H— R A— b RRRERNCRACEIFIER D b DT, SHIZOFHEE R JOREWE
CoOWTRN AL BTEIFORETE B2, ZhboEYo R TRLTERIRRIRO R S
=0t DT 2-Mercaptoimidazoline Tl 3. I DIENFFH+ 5 —3 A — b REREH O 5H“E"C‘~5‘§

WRLEIEIER R R LIcR— A, FA4 ey BIO <70 Th 204 7R —NH—C—8—
DEEEE DT\ 5. BARRATT LI 7 A FAF T I v RBREFIAKDEE THHEL, WlAREY
EUTERENEELTLIHHAL NS, R—RaioFD L) s BE BEE L X b ifbkELE
FTEHDLEZ LR,

S SH

| |
CH;—NH—C—8' = CH;—N=C—S8' = CHy—N=C=S-+H:S

= =124 U 1o methyl isothiocyanate 3@ /123% 5%, WAL IE R — XA L EEOFEHIT LD
LR FEDOFE A DY, JAQUES L7 7 — 34 (Ferric dimethyl dithiocarbamate) @ 4-HE~D
TIMz & b SHALR B ER L TRMLIER A2 M, ZHLREOHER L & bIcitfLiE 8 imn Lt
DT & BHS T L™, AERORR) LRSS 5 FF A4 2 — 8 A — b OFF R LR
T 5 LR, BLTTAFAFT 3 v RICEWRF 7T A3 T 2 RLEY & b HLEH
HRNBR T %, DE ML L B LIEAFIHRIER &L OBRRCOWTA S &, BIRD

|
—NH—C—S— D#iEaHT 2D fTAEMETH 25 ~—-Y A% L O° 2-Mercaptoimidazoline

OEEIENRT, WA TH 251 v v BLOY A7 IRHL TR Th O, EHIAREM TS S o-Phe-
nylene thiourea ¥s X ¢} Zinc Phenylene thiourea (I #fI{EH A R /LD, FTAFALT IV R
[LEWCB T HREMETES 3 ¥ — S FRICRIET 3 #iA o GBI e U O LrERImEIRIR
WA T, FTLFALT IV RLEWCR T, TAFVENKEIL BT LR CE Y R4 Pk
S AT 3%, A RISHTIRA T 2199, MEYERHOF (1 ) R4 KO KR 27 3 v 2 LEIT
T B0 LRI LA, ZORICOWTAEROERYRN T, Y—FHICK T
b IS 3\ T b BULVERIIHIE L CHs>CHo>ColHs & 70T\ 5. Y — STV b AR
HTHBDT, FOHGEFIREOERIITAFAEOHEBCHLSIDLEZLNS.

H8ERLVEIFIZHEOGERMAWOLEPCRT 2 0BOARELRLICEDTHS.
B DIEERINC X 2 L HEP O MBIRERO LT A B, INNEEF O X 5Dy, HEAE
EEDOMBLE T R EERREROAEBILC T 2 EBOMEIC L 2 D0 XL TR,

O 1 RALVE I O TR IR & HIHIENR L OBIRIC OWTHERE Lo, —RRICHEwCH T3
SR DT, FOREBEAED BT LIAAVEIAT 5. PooLe LY Bact. lactis aerogenes D4 H
T A EAEDOEYRMOEEC OV TRE L, H#WorEAM=N% 4 FEc R L. Lo LAKER
DL L A RO G M T A AT, B U e RS E R #1 A o RS AL ERC KX SR
BORMLHE TV Ebhs. FIKCROAZZ LK, HECHRML CRFOMICEIML
Ve FEI IR O TR L BE D BN AR\ AT 2 03, £ ik D EIEEFfilFI oI L oTE O,
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T bR LIERIEIRT, IEBOTMEENR 25ppm OB EII—RA>F> Ty FT7 <4 F>
T =S HEBR Y — 5 S BER T = =— VK> 54 vy =%/ 3 — FEE>2, 4-D=5 AR %
Thh, 100ppm ODHFEHIR—RAa=T LY —F>F TV FT<A F>Ff v >x/ a—
BR>IERERY — =B 7 = = — VK >FARFE >2,4-D THote. 2,4-D LSt chbo
X TN ENEEDELL 2030 Thd Pook L OERAIRO 2BUCE T 5. bbb L OfltE
RO EFEIMESRCYT 2 ETHOT, »ABELIT CHHIIERAZ R 700 OO — 238
Yt B0y, FloRLEERISL CEEXRFIZh2 22t bd 0L Bbh 3.

F¥TYFT <A R 25ppm Dl B3R\ TELUCRLIIRITER 2R L 7o, e % 584
BlIF 5z Lixied ot ZOZLEFTTYyFT7 <4 FREBEBCE - TRLEOBIEATHI-L T %
DEERVERAMHIL 7o\ ds, X L BOMILIER © £5% 5 % autotrophy DAY LI IC 5 Tk
ZRL, fBOMECERLRIEILVBDTIANTES D L Bbih 3.

BEIR 7 = = — NV Kilds JOURBRIR Y — 7 X HERRE X3 2 B, RINEE ORI L 5 7Y
LEDWADEIGIL/ NI, BRI BB 7 = = — VKR ORLERMHRIRICOWTER LT,
2x107%ppm THY 50 % OIMHIR DL 2 Z L B FBDIA, KEBRTIX 25 ppm 1T WLIERA%
ZEAEIMHIL Iehotc. 2R TIEKEFEBY — 5/ B LOBERR 7 = = — VKT A IMEE D
B e TR D EFEE A E L SRR LT, L1oai DT 2 b O LR INR O R B B IR
IR ORISR Ute. _—XaXiE 10ppm, 5 A4 2 v Xt 75 ppm 3\~ CA B O TRS IS
DHEBEEDID, TOX I CH BBV THMBOEEMNICE DL, ZhdboHEROTMT X
h RIBHORSFRNE L HRERE O activity OPERELINcHTH 2 LB s, B 2H0H
BICkit 3 2,4-D, FARER IVHEFERY — 5 ORALIERMFIRIRITE 1 HOERER (B2%)
ICHL TEL /DI 0fc. ZHULE L IO ERFANRWMACIER 2T 5 DI+ @ Tldotc (68
2 EOEMBEX ORLRIL 33 % Thot) 1201, T /cHfIVERI A X e iEER 2 LT
RicHERTHZLELZDRS.

D F IR LERMGH O LB BT BRI IFEGREICOWT TS 545, —fC EBCHRML 7-5Y
ACYERMGIRNT M, LB OIS, #E, M, MEc L 2tk Lo TREIC L DR 1%
&\, PR THILERAPEE TS0 LE 2 b5, EIXLLHELMA LD &  SNFEX T lag iR
i  BLYER 2 2, incubation 10H ENCIXRIMEBROMALINTITFTE T L. s T2y
—%, #IR, &/ 3a— FER, BB7 = =—V KR, PCP, X— R4, <17, 74 2rBL0F+
RFEX L incubation DI ELIER2Z 2 B, T OBKBFCHILIERANREHE L. kT
{7 —% (100 ppm) ¥ LOV~<—-3a (100 ppm) Xid R\~ lag M AR LUIC. CHICKLUHERBR Y
— X% lag #fiA3/z <, incubation #HICHMERO A A ER L. B Y = =— VKR LIOH
KX D lag HIBIC—FOCZSBOBEMBEZER L. Wb T OBRMILAETIT LA HHRY
BRIIHERUIA, TOZ LIXZh b DELNRHBEICTL Te {ICHRWEREAREET L2 L 2R T
WEhDrBbhbd. i, T2y —4, =/ 33— FEEEE, PCP, ~—.3xa (100 ppm), %
A2y EBLO~ R 7T X TIMCIERADEIHEOGEEICE W TR H MM O B EZZD Bt L
BLFTYFT<AF, X—a 25ppm) FIOFARFZEXTIIZOL 5 RERIIALRIL)D
fo. KEFTTYFT <4 P lag HIBOMCIEROEEIER TH Ok, CALDI LinbF
T Y FT <A FO MLERCHT 2 GBI o RMLERINHF L B2 B LT3 d0rE
z2bhs.
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WHEBY — 5, AR, g7 =—VKBEOT L EZRO EMBLEET 2R TIL iNmEREo 60
~T70 % HMEBREER L L CHEIRE . O L3 CRNEROEIRROMGFERO—HILERL
HREE OB X 5§ D & fBioh ZPWINOEDIDED - - 53> T & b O FH A sl 1E F 0 filH &
LCHRIAT 3145 TiL, HENDEER LORNERORFEOHNOEZR T2 LER L 5.

s IS e A IS DS & RS EOM L

I BT \WT, EROHTE L OBRERAOMERIRRIR AR L, BHEO b OCEL W
HEhER DS 3 2 L wEDT. DWT IS DT LERTHFRIOF b BEDO b D& EA T, &
IHEREE & HIEIEHER & OBR R L OMEWER QRGO W TR B 1T0 7. T ORISR oI
X 0 TERYEREY & MR I T ATEH N ER DL 5 L O, L O TARECK WU BT
L 7R B OB~ DA IIE T EANER o F B ¥, I GICHMRRET 2t .

F1H REOEBEICREIHIIERDFIHORE

RFD LT RIT T LERIGR O B LY L 510D, DEDEREZITOK.

B OF B

PH % 7.0 (2% L @M LEo+ 20 g AR oM t, N & LT Smg MHYRDIRER
Loz 434 b 100 ppm DRAGYEFEIIEIFI R Nz 7o, el 7oALY — ik S0 ppm, RX— R AR LOF
Ty FT <A FiL 25ppm XuEHFZR LT, ZHICHERR—7 ) S L0 2 ) 2 AW T P0s, K0
BENFERN Smg L, KDERBAREKED 60 % it icob, 300C DEHEZEICHEL, Th
Fhl, 2, 3, 4,5 7 K10 WHECHEFORFEERL v 7T —¥EICIhERLL.

OB O R

BORIERIF IO THB. b bRUEX O RFE DML incubation 2H BiICiz &
AYETL, SHEIZ RSP RBIIHEL.. Lr 2B = =—VKR, AK, F4evE
FOT—o%n (100 ppm) TRFEOEELEEL <L, FTiebbRBOUERO 2HE LIZIEHET
ML A R T OB 7 = = —VKERIT TH, ~<—-%a (100ppm) XiX 5H, F4vFSIO
FRRIL AR E L. =/ 3 — FER S REO KL T il L 7edy, ~<—-%a (25 ppm)
B LT oY — F OEFIWERITIZ A L7, HEBY — B LOF Y7 v F7 <4 Fidg i
L7gholc.

B2 TUESTOWEICRIETHEERDHBOLE

7 v =T O KT TREALTER IR O EE K 5708, DEDEBREITOK.
OB OF % ‘

PH % 7.0 ML -GN #0120 g AN EOEMMm R, N LT Smg HYROHMERT >~
= =73 LAY b 100 ppm ORLTERITIHIFIZmZ o, 2 i P05, KO & L TEREH Smg
MR AR ) S X OB ) A VTR L. KR ARKREKED 60 % ICiHELI-OD
30°C = 2 @[ incubation % 47-D7c.

3 OB O R

AL VE ISR O A IMER 3 L OF incubation £ BB O R FEEEEERRIIF I0LOHAI TH
3. ZOENSHLNTEHAK, BRT = =~V KHlE LOHBERY — /X TR B HNER
DERENRL SN 7228, ORI I W TR EMEIIRE Sl Dfc. TaRERB Y — SRIIRNER
DAL HR H M DRI e L TE22 7.
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Fig. 4. Course of the ammonification of urea in soils added with nitrification inhibitors.

Remark : Nitrification inhibitors added; 100 ppm on dry soil (besides, dicyanodiamide,
vapam: 25 ppm, sodium azide : 50 ppm).

38 EMEROEERMEICRIFFE e o E

HRRER & O ISR~ D2 I3 2 RS L/EFIGIFI O BB oW Thiy T 2 120, DX DERA T
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OB O OB
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Table 10. Influence of nitrification inhibitors on nitrification of ammonia in soil.

Chemicals and | Concentration  Inorganic nitrogen, mg/100¢ dry sofl

pesticides added l dry soil) NH,-N NO;-N NOs-N Sum
Mercuric chloride 100 10.5 5.0 4.5 200
Phenylmercuric acetate 160 150 3.1 2.0 20.1
Sodium chlorate 75 10.6 4.0 0 14.6
Sodium azide 50 204 Trace 0 204
Vapam 10 8.5 Trace 114 19.9
Dithane 5 14.0 Trace 6.1 20.1
TIodoacetic acid 75 14.0 Trace 59 19.9
Dicyanodiamide 40 16.6 Trace 3.0 19.6
None — 0 Trace 215 21.5

Remarks: Nitrogen added ; Ammonium sulfate, 25 mg of nitrogen per 100 g dry soil.
Soil moisture; 60 % of maximum water capacity.
Soil reaction; pH 7.0
Temperature of incubation; 30°C
Incubation period; 2 weeks

Table 11. Influence of nitrfication inhibitors on oxidation of nitrite in soil.

Chemicals and Co?cer';:rg;ion ) 7 Inorggnic niﬁrogen, mgiv{/IQOgidry soil e

pesticides added dry soil) NH,-N NOz-N NOgN |  Sum
Mercuric chloride 100 2.5 14.5 2.5 19.5
Phenylmercuric acetate 100 24 14.0 3.0 194
Sodium chlorate 75 1.6 14.5 2.0 18.1
Sodium azide 50 14 Trace 16.6 18.0
Vapam 10 2.0 8.5 74 17.9
Dithane 75 2.1 9.0 15 18.6
Iodoacetic acid 75 2.5 15.5 1.5 19.5
Dicyanodiamide 40 14 Trace 17.5 18.5
None — 0 Trace 18.0 18.0

Remarks : Nitrogen added ; Sodium nitrite, 25 mg of nitrogen per 100g dry soil.
Soil moisture; 60 % of maximum water capacity.
Soil reaction; pH 7.0
Temperature of incubation; 30°C
Incubation period; 2 weeks
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MCRE IR TV E Y LT —XIC L 2L BT 3008, LRIk 2REDOT ¥ = =Tk
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29, FEHO Y v T —CERTASULE YT Lo TIE SR, E B R o BEEERRIC L )
WA B LNREER TV EY. FhFYTYFT <4 FIRYTF~A FOT v =T {taHHL
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W EDOTRY, M LERIRAOGEELFORME, FHc X 20k5%, 1#: ORS, 57
HEREDHEC LI OTRBIETHS. Lo > CTRLERIGRIOVER Lo L SCR 5
DX, [A—D LB R\ Th LA, RERES, RS S OB Lo TR 380 B
5. IOTARBCECTREZAL DS ORI RN 7o,

F1HE kD& VEBISIRRINZDR
T B & RACTERMIHIAI O ER L DREIFR R M1 5100, DEOEREYTOL.
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Table 12. Relation between soil moistures and effect of inhibitors on nitrification in soil.

Concentra- : % Nitrifi-

Chqrr_licals and tion (ppm Ng%lsst(:]ilie Inmgamc mtrogen mg/lOOg dry soﬂ [ cation
pesticides added Ogoi(};i % 7I?THrN ] NOo—N i }103_N }" S_um rate
\ 45 209 | Trace 0 ] 20.9 o
Sodium azide \ 50 60 20.7 Trace 0 | 20.7 0
\ E 20.1 Trace o | 20 0
’ s 136 | Trace 78 | 214 | 31
Dicyanodiamide 40 ] 60 11.7 Trace 94 211 38
I 104 | Trace 10.6 \ 21.0 1 41
-] as 166 | Trace 39 205 | 16
Vapam 20 60 16.1 | Trace 47 20.8 19
75 156 | Trace | 50 206 | 20
45 20.0 Trace 0 20.0 0
Todoacetic acid 75 60 18.3 0.7 1.3 20.3 8
75 16.6 0.6 2.8 194 14
45 | 14.7 0.5 37 189 9
Sodium chlorate 75 60 134 0.7 4.7 18.8 22
75 12.5 0.2 6.3 19.0 26
‘ 45 | 120 | 14 6.4 19.8 31
Phenylmercuric acetate 100 60 86 | 1.2 11.1 20.9 49
75 l 6.3 , Trace | 15.0 21.3 60
45 0 Trace 224 224 90
None —_ 60 0.2 Trace 21.3 21.5 85
75 0 Trace 22.1 221 88

Remarks: * Moisture of soil was shown as percentage of the maximum water capacity.
Nitrogen added; Urea, 25mg of nitrogen per 100g dry soil.
Soil reaction; pH 6.5
Temperature of incubation; 30°C
Incubation period; 2 weeks

incubation 7% 1 O R FEEMEEEFRRIILE R BTN L. CORNGHLRRIEL, L
PR O RALR L 1k 5 D Z AT il bFIRIER U Chotens, RLIYEFMEIH o MR 158K
SOENEEIE ERTHO. T LY — SRR TR o BRI W T s D e h DT,
Fo TV FT <A P LO_— AT R EK S OFEC L 2RHLROREFRIVNE DI, €/ 3
— FPENED, B — /B OB T = = — VKRR LUK O T IR IIRIZRAGE L KEER
L.

E28 RS EHEEERIHIRFEMHR

L EE RS & RALTE IR DR R & ORFREA R T 57, DEDEBREIT O,

OB A OB

e v - O VR L A e A ) AT pH (KCD) 2 Zhth 52, 65, 7.8 Wil 1. &L
B4 20g HYMEIC N & LT Smg MMEORFR LOEY RO LFANGF2nz . X
517 P05, KeO & LCERER Smg i4 B2 BM— ) S IOBBR -2 V 2 AWTHmL fc. oF
ISR B AKRD 60 % IR L-Db 30°C 1= 2 Mo incubation A ATWRILEREZHIEL fo.
e s EEC W To AL VE IR O R s L ONRImEREIISE B RICRLICEY ThH 5.

OB & R
BO NIRRT 13E0EY Th 3. ThbbEAUERIC S WTULLED pH EWHEICiHL
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Table 13. Relation between soil reactions and effect of inhibitors on nitrification in soil.

Chemicals and ?ig?lc%;t;;' Sct)_il Inorganic nitrogen, mg/100g dry soil Egttfgrin
e reation |- R :

pesticides added O:oi(gy PH(KCI)| NH-N ‘ NO,-N { NOs-N Sum r;éte
5.2 20.2 Trace 1.7 219 7

Sodium azide 50 6.5 20.8 Trace 0.5 21.3 2
78 72 52 5.0 17.4 41

| 5.2 13.4 Trace | 9.4 22.8 38

Dicyanodiamide | 40 6.5 14.0 Trace 7.2 21.2 29
[ 7.8 6.4 Trace 12.7 19.1 51

52 18.3 Trace 4.7 23.0 19

Vapam 20 1 6.5 14.5 0.2 59 20.6 24
\ 7.8 36 10.7 4.2 18.5 60

52 21.8 Trace 0 21.8 0

Todoacetic acid 75 6.5 18.0 0.5 20 20.5 10
7.8 56 Trace 13.8 194 45

5.2 17.3 Trace 4.6 219 18

Sodium chlorate 75 6.5 15.1 0.2 5.0 20.3 21
1‘ 7.8 4.4 2.5 9.2 16.1 47

5.2 19.0 Trace 2.6 21.6 10

Phenylmercuric acetate 100 6.5 11.9 0.2 8.9 21.0 36
7.8 1.6 8.6 6.9 17.1 62

5.2 0.7 Trace 21.7 224 87

None — 6.5 0.6 Trace 21.6 22.2 86
7.8 0 Trace 18.8 18.8 75

Remarks : Nitrogen added ; Urea, 25 mg of nitrogen per 100g dry soil.
Soil moisture; 60 % of maximum water capacity.
Reaction of the original soil; pH 5.70(H,0), 4.90(KCD.
Temperature of incubation; 30°C
Inubation period ; 2 weeks

RPBOR, FREARCHRMEROEWRRESE T Lz, 1B H o7y =e=7 11 PH 52 &1 ¢
6.5 KW TUThTNICRERIFL T ey, pH 7.8 T -

FALPERMIBIAR X ORERIE TR AE pH OBk & 7ooten, pH DETICAES mALrE
A ROBMOEIE L PH 6.5 705 52 $TLD, 78 15 6.5  COMICR\TAT Hote.
EIRIEHY PH T8 030> 5.2 3 TET T3 2 LiC & 2 BLIERIGIRNE © 850 0 B3 7 o4Ly —
F, /78— FERS JOBR7 = =~V KFRICEWTATH D, F¥ Ty F7 <4 FRIEBNT
NTBOIe. pH 18 WRNTT LY — 5, R—Sn, WEMY — 5 3 L O BR > = =—KERX
TEHMREERL, o8 pH KR TRWTHOR S BRINEEOE IR A EF L. incubation
KT HROLBRISIIE 14 RDOBEY Th 3. F/nbbd 28E0 incubation 1=t b 4 8 RS pH
DHERXFE /e, & pH OHEIEL 7o 2EARR ST,

BIM HEEB I EERRFRTRMZE
RLEBDZ DI L ROMLIEA OB S CHER TIT T2, 48 fiF 2 RYLE D32 Bt
FALPERIGIRI DX R il 70 2 B BA RUT Tk 51 B 1esd, DEFDEBREFFoI-.
X BR 5 O
PR BRI E S & D RERL 2B 188 (LITF IR 2 +5) &, Fost 100g %) 30mg N 45
HERORFEML, 30°C i 338 incubation %1F0TRLE & HFE+ Lo te 8 (LT bt
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Table 14. Soil reaction before and after incubation.

pH of soil at pH* of soil after 2 week
Chemicals and pesticides added biginning of incubation
incubation With urea | Without urea

52 59 ] 5.6

Sodium azide 6.5 6.6 | 6.6
7.8 72 \ 7.6

| 52 | 56 \ 56

Dicyanodiamide [ 6.5 6.5 6.4
] 78 73 l 74

C s2 | 58 | 5.5

Vapam ! 6.5 6.5 6.5
| 7.8 6.9 7.1

52 | 6.0 56

Todoacetic acid 6.5 6.6 6.2
7.8 7.0 ~| 12

| 52 53 | 5.5

Sodium chlorate | 6.5 6.2 6.2
’ 7.8 7.0 \ 74

| 52 58 | 5.5

Phenylmercuric acetate 6.5 6.2 \ 6.2
7.8 6.7 1 72

52 53 5.9

None 6.5 5.8 6.5
7.8 6.7 \ 72

Remark : * Wet soil corresponding to 20g dry soil was added 'with 200 ml of 1 N KCl, and
shaken for one hour. The pH value was measured with a glass electrode.

My 3) o FEME L. EEELtBE incubation 1 X b AERL o WEREER < YRRy 'cityti - Y
ﬁot@E%ﬁbt.%ﬁi@@%ﬁi@%iﬁ%ﬁ%ﬁ?ﬁ@?%ﬂmmii(uTﬁ%iﬁkﬁ
%)?%D,th%%%®ﬁ%ﬁi$*ﬁﬁ%ﬁﬁ&ﬁﬁﬁﬁﬁmﬁiDﬂﬁbt-Eiﬁﬁiﬁ
EcE By pH 65 I Lcob, T ot 20g AYEIc N LT Smg & O RFER
FONERL B ORMLVERIIEF R N2t SAIE POs, KO X LTCERER Smg R—7 ) B &

incubation &4F-o7-. FEERBIMAEE O -5 3 X OHECE e rp o AY(LEEE  RLIERHNGR O M
s L OVF DVRISEELE 15 £3s LU 16 RICRL D Th % -
#z OB K R

incubation 1= & b AR LT KEEMESERIBISERIVEI6EZOEI THS. ThHOR
IBEI S ATk <. AR TR ERO S M b LSRR ED IR & A Ersmltshre. mLfE
FHHIFI TN X b w3 b I LRAMET L 1eas, T ORISR DD I BFEE WS b
LTKRTHDI.

g 15 FOEM LT OV TAR D L, FHEBRCR N TR—3A (20 ppm), =/ = — FEEER,
T — 5B LOEERT = = — v KIRE CIRIRIRO $REED Shons, BEELEIICE W T
=/ 3 — PR BISME TR b IR S hie ot RLER O 2 X B RAul Al
DR R ORI E ORVHEC K Th o, K LF ¥ T ¥ FT A4 F ORI
0% I EBAFRTH DT,
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Table 15. Relation between nitrifying population in soil and effect of inhibitors
on nitrification. (Fukuoka-soil)
Chemicals and (t:igrric%npt;; Nigri?ii;g Inorganic nitrogen, mg/100 ¢ dry soil Ij;g(lf;
it ]l | Tn | MR | NowN | NOKN | s | T
o M B e B3
Diesanodianids o lamoM TR o8 B X
o MmO OB e o oB
ERLIE AR R A
mowm B M| 8 B
o |
w WM w8 B o3
LA I AR IR D
Phenylmercuric acetate 150 g;[;l;])ll } 1?% 7T5;‘ge Igg 7 %(1); ] gg
Pheny]me;‘curic acetate 100 ‘ gdr::ﬁ' . gg ' Trlage %(8)(6; ﬁ 7%{1{ 7 *kzgh—_
None Sl 0 | TEm o oW | g

Remarks : Nitrogen added; Urea, 25 mg of nitrogen per 100 ¢ dry soil.

Soil moisture ; 60 % of maximum water capacity.

Soil reaction; pH 6.5

Temperature of incubation; 30°C

Incubation period; 2 weeks

Nitrifying population; Many; Number of ammonium-oxidizing organisms : 7.9x108/g dry soil,
Number of nitrite-oxidizing organisms: 6.7<103/g dry soil.

Small; Number of ammonium-oxidizing organisms: 3.1X103/g dry soil,

Number of nitrite-oxidizing organisms : 1.7<103/g dry soil.

DEFRF 16 ROFFE LI OWTHRB L, Ty — FER O ib b3 T LA
ML 7ey, R—=aidz L A EHFWER A R Ieote. HBEMBY — VB I0F ST v F7~4 Fit
BB OCTRLIEAEZE L KEHIL 7248 BEERELIEC s TRz E A ESERE S i ho
7.

AW TEOERLHEERDHFTNE

FE L D3 MOKERERL L LKy, LBRIGE L ORACE R OMEC X b W{LVERE&IH]
DRIRCERDE 52 LXHALMCIDN. DERC AL DO EER MY —FIC L gEc, LEokE
¥ (MCEOREEAEDT) L b BLlERABIHRIOMRICERLRS 20 ENERT 370010, 2H
B O LB ONWTOEDOER AT,

ENN - S
HALBITDThEh pH (KCD % 6.5 T 21 LB BORBEIKE Lot 100g3% h N
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Table 16. Relation between nitrifying population in soil and effect of inhibitors
on nitrification. (Isahaya-soil)

Concentra- | ny:qeifo: . . Nitrifi-

Chemcilcals 33 dd tion (d ppm Nplér;iyl;n.g mIﬁr}grgamc nitrogen, mg/100 g dry soil cation
pesticides adde on dry : _ B B rate
i tion | NHN | NO;-N | NO3-N . Sum 5
. . ' Many 223 | Trace 0 223 0
Sodium azide \l 30 ‘ Smail 22.4 Trace | 0 ‘ 224 . 0

| [ M
. N l any 0.1 Trace 23.1 23.2 92
Dicyanodiamide ' 40 Small 164 | Trace 76 240 30
60 Many 0 Trace 23.1 23.1 92
vapam Small 7.1 Trace 15.1 2.8 60
v 20 Many 0 | Trace 24.0 240 96
apam Small 0.4 Trace 23.5 23.9 94
. . Many 11.6 Trace 109 | 225 44
Iodoacetic acid 75 Small 145 | Trace 79 224 32
. Many 3.5 Trace 179 | 214 ‘ 7
Sodium chlozate 100 Smail 157 0.8 64 | 29 |
sty w0 R
|
| |
Phenyimercuric acetate 150 gﬁl:ﬁ ;(2);3 $;§§§ gg ' %%‘? “ %3
Phenylmercuric acetate ‘\ 100 ,1§4r§:l){ ;%i %222 11; %gi l 4;'
|

Many 0 Trace 24.3 24.3 97
None \ - Small 0 Trace 234 ‘ 234 \ 94

Remarks ;: Nitrogen added ; Urea, 25 mg of nitrogen per 100g dry soil.
Soil moisture; 60 % of maximum water capacity.
Soil reaction; pH 6.5
Temperature of incubation; 30°C
Incubation period; 2 weeks
Nitrifying population; Many ; Number of ammonium-oxidizing organisms: 77xX103/g dry soil,
Number of nitrite-oxidizing organisms: 77X103/g dry soil.
Small ; Number of ammonium-oxidizing organisms : 3.3)103/g pry soil,
Number of nitrite-oxidizing organisms : 3.3X103/g dry soil.
L LT 30mg AN BORFELEML, K& BAAKRED 60 % cifgLic0b, 30C < 3 EH
incubation %477z, 738 L THALE 2 EALL fo iy, AR B axkkid 3 coptikEal
Fo. r OB E L EO% . 208 FRSEIC N & LT Smg M4 BEOIRE I LOVE Y E O HLF
FEIEI A Iz fe. S uc POs, KeO 2 LCERER Smg HMBREHR—» ) S LU BB A )
B FGTEINL, KwBAEKED 60 % 12{f>T, 30°C i 2 [ incubation %1707, Inisft
R FORIER LOHEIIE 1TRRLICHED TH 5.
E B O R
RACVEFEEIFI OREIE & £ ORI, W LLEKR OB 2O LEE I L OF incubation 20D
AR A RS 18 £DFEY Th 3. BTRUEROMLFCOWTAS L, HH, @l W, X
fids TOEER () RBLUNIVCTRIFELSEVREERLZRLLE. el (i) RETRE
R DEFRENTD SN, BUEX ORLER & LERORLEK L OIc—EDOBIRIT AL IhD
Fo. OFRARCEFROGFI OBIHEI R OWTH B &, Ty —F3AFM ) HEAER W
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Tabie 17. Some properties of soils.

pH Maximum| Number of organisms
. Kinds Tex- | 77 B wate_r 103/¢g dry soil 3
Location of field | ture | | [0 | €3P2City | Ammonium-| Nitrite- Geology
AAAAA 2 % oxidizing | oxidizins
Memuro Upland | SL 53 59 112.5 12 3.7 |Volcanic ash soil
Kotoni Upland SCL | 43 53 85.0 12 5.1 Alluvial soil
0 Lowland | SCL | 4.8 56 128.1 30 6.8 |Alluvial soil
Omagari Lowland | LiC | 4.3 52 116.8 0.03 0.03 | Alluvial soil
: Upland | L 54 | 60 155.6 1.5 0.3 |Humus volcanic ash soil
Kuriyagawa Lowland | L 54 6.1 151.0 25 12 Humus volcanic ash soil
Takada Lowland | LiC 4.3 54 62.1 0.02 0.02 | Alluvial soil
Upland CL 4.8 59 573 6.3 4.2 |Alluvial soil
Konosu Lowland CL | 49 | 57 1084 26 45 | Alluvial soil
. Upland | CL 62 | 6.8 57.5 6.3 4.1 |Alluvial soil
Ishinden Lowland | SICL| 42 | 48 796 0.05 005 |Alluvial soil
Upland | SL 4.6 5.6 35.6 0.83 0.83 |Coluvial soil
Fukuyama | {o0land | CL | 46 | 54 72.9 2.9 2.9 |Alluvial soil
. Upland | L 4.7 54 43.2 0.37 0.37 | Alluvial soil
Zentsuji Lowland | L 53 | 6.1 54.2 0.38 0.38 |Alluvial soil
. Upland SL 5.6 6.4 55.0 6.1 2.7 | Alluvial soil
Yamaguchi | {oiang | SL | 47 | 56 715 12 47 |Alluvial soil
Futsukaichi | Lowland | SL 5.1 6.0 50.5 37 37 Alluvial soil
Isahaya Lowland | LiC 4.6 5.6 97.6 33 3.3 | Alluvial soil
Yufuin Lowland | CL 4.9 5.3 112.9 7.6 5.1 |Humus volcanic ash soil
Fukuoka Lowland . SiL 54 6.2 84.5 3.1 1.7 | Alluvial soil
. Upland | SiL 64 7.0 109.9 29 9.4 |Humus volcanic ash soil
Kagoshima | yooiand | SL | 48 | 57 95.4 4.8 48 | Alluvial

Remark : Soils were taken mainly from fields of Regional or Prefectural Agric. Exp. Stations.

HOLBC B CTHEL CMLIGIEREZRL, B GKE), Bl ) SLOERE () +i
TR BEDOEMBROERENTD LT,

FrTYFT <A FIRFE, B, @b ), P IO HMRELEC s CHIHIFER 880
7o, T LB TIIECIHIRIR AR L .

R— A ORACEIFIERIEEL OKE), X, B @), &H, —@E OkE), &L ), s
JOERLBTEL <Ol Rl ) HBETIHERBOEERZZD LRI,

=/ 3 — FEERRIFE, I, BHfis LOBERS (W) LB TimfizhEnia<, 20 o
LB LETIXORHRNS DI, ZOMOHBETIIEL WEIRISRE R L. BBl (),
THWHRIOEMLETCIIENBOSENED LN,

WEBR Y — & 3E)I OkED, #E R Lonlo GkE) HELUL O 1Bt SR L R L - #
=, B OKE), il G, #FEF OkED, La (W), —HW, BHARES I OERE (m) +i
KRWTHMROLRSBED bR, RRFE, EC (@), —5H GKH), Bfilis LoERE
i) L TIIRINE R OB o LT L TR D1,

BER 7 = = — LV KSROMFIRITERS, Bl ) 3 LOERLSIO - TIIATEH S, vl
BN LTI MER DRI D L tes, & ORBORMBERDOEURII O +BEOBESIC L T
BEhsotc.

BSHEH £ =®
LBk ORLTERIC KT BT 0T ROBINSON'® (3 Kenya +#84 F\-CRE L, -k
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Table 18. Effect of inhibitors on nitrification in soils from various regions.

Number of organisms

Nitrification rate, % 103/g dry soil
) Kinds of |T : e [ Phenyl-|
Location Sodium{Dicyano- Todoacetic| Sodium . ' O | Ammo- o
field azide | diamide Vapam acid chlorate rgz?t::gc a nium oXxi- 01;1;;1% g
B Lol oy | g0y | (75)% | (100)*| (1500%| * dizing
Memuro | Upland 3 79 88 o4 | 21 29 | 96 48 23
. Upland 65 42 72 57 | 12 19 93 44 48
Kotoni Lowland | 7 8 4 11 | 16 28 | 95 7 29
Omagari Lowland | 1 1 2 9 8 3 71 46 46
. Upland 4 91 18 95 6 29 | 94 37 37
Kuriyagawa | yowjand | 3 75 46 94 79 19 | 97| 140 83
Takada Lowland | O 0 0 23 16 1 36 43 43
K Upland 2 8 39 0 12 20 | 9% 12 54
onosu Lowland 0 17 79 8 29 10 93 47 7.8
. Upland 0 5 63 0 25 38 | 94 41 15
Ishinden Lowland | O 1 20 6 2 3 |95 59 3.0
Upland 4 22 25 7 2 26 | 27 37 26
Fukuyama | yowiand| 6 27 7 8 27 3 | 89| 210< 190
" Upland 0 1 29 0 26 14 75 100 62
Zentsuji Lowland 0 0 43 4 14 32 96 62 40
.| Upland 1 35 67 26 23 33 96 110 110
Yamaguchi | yowiand | 0 8 47 3 57 2 | 99 65 42
Futsukaichi | Lowland 0 13 53 6 10 37 94 210 49
Isahaya Lowland 0 92 92 44 72 35 97 71 717
Yufuin Lowland 0 95 81 90 15 8 95 280 280
Fukuoka Lowland 3 34 6 5 28 54 97 7.9 6.7
. Upland 3 36 92 93 17 56 | 94 110 110
Kagoshima | [(uqand | 1 23 45 12 15 74 | 97 44 44

Remarks : * Concentration in ppm on dry soil.
Nitrogen added ; Urea, 25 mg of nitrogen per 100g dry soil.
Soil moisture; 60 9% of maximum water capacity.
Soil reaction; pH 6.5
Temperature of incubation; 30°C
Incubation period; 2 weeks

DK ZEED 5/6 WITIrs 3 L BALTEFAAMEILT 2 2 L AL AT L. WAHHAB D™ 3pbHE+
B IO HICR AT, BREKBENSFD 4450 1 FTOXFOEHETIE, 1FEATVEINTZTE
RACVERRD BT 2 2 L 38T, I PO IEAFWCTERR L CHERTE, wihot
HEd 2K ED 80 % CRYLABEIC/eote. FELPIIBARAEKRED 65~T5 % OB ETLIEML
ERTH BN, 5% CREFELIBTTAZEaMELL. £ GASSER®ZBHFIC B\ CHIR L 1B
BT, Sty ve=TOREFHTELSBRBZ LaRdl. 20X 51Th 5 REEKTD
BENTE. FEADOZ D LERMLEOERCFETH B L Bbh 5. & RLIERIGEIE O+
K FIC 35V B YR I L BE K 4T D RIS PV IR T B DT, EORR KON X b BUEH
MEHFIOMETETTE0LEZ2 N5, Tt AMUC L O TRENE BT L 5 kHIX 2
KA OREIMT & b # AEEAME T Uk &R 256033 219, 28 12 RO RN Jiud, EOEXic
FTIRALGKED 45~75 % OHETIIWFR$ 2 8o incubation 1< L FEML 7o RO &
AERRMEE R, L Lo, Cokgo@EHRCK W TRYLEESRRLTH S L) & L &R
3 DT RYGIEREIRIE 27N L B Ak ik o iz EMERIRS A TH 2. &
TS OETIC X 2RLE O activity O & LEEKRORFEEOMMC L 50 L Bb
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5. Ky OMHEEC X B WMLIERIERIROZIIMHFOBEEIC Lo TR BZH, LIUIMHLED
activity, #IfIBIOFERA S, LERIC KT 2HBEOXE L EVEEEL R THL 2L BN 5.

AUEE D B I AP/ KR A 4 v BB R & BERIR & TROPRR Y, Wb MT A% ) i
BIFLs & Eii T BN pief (s BT — R FR M 42381 Jo\ TR  DHA0ADIIMINIELG - pHT 4
DTFCRREECHEINZZ LN EM. FoLBRICEHEI DM T2 ) i 2 & EREgoO
EHNREON 2 2 L AR XU T U B 30SIDENBOBHIT - -~ 4 1y T YRR & EEEE @ activity 7R
B EECICERTHL 2L E 20N 29, F2GOEBRIILED pH % 52, 65K L0 78 O3
BB L TP o b O TH 248, CORERICOR Z X incubation RT3k /oo, Z iU L
BEDAT % pH &M@k L, incubation HiFICE U7y =T RIOHBROFEC L 230 LE
b5, BUHERXICR T pH 7.8 Tt incubation (D +HEHICT v e =T D FELXEDIHD
23, X—HRMEFEOENR G EH DT, ZHULE pH kT 57 v =7 0DHRKY, HEBO—F
FISEREIC L 5 S VEFH D B AR BII) fo aic fBR 2 b D & B 5. BHLIERMRIR &R mL 1z

BT E pH TR WTHGIEIENZBET LT3, ZORERDO—DXE pH 12k 504k
B activity oK TEHEA 5. B pH B WTT 2Ly — 4, ~— a4, HEEY — 5B IXOERR
7z = — VO KBUTTERRR A B LA, SRR LOENE pPH Ik T HHEMKE & Y
B activity ORI LB LDIHETH L LB 3. L CHERY — 5B LOBER T =
= — VKX OBEMBERBRIIATEH O, ThE L DOEEIAHBECHL TE K KEW#
MEPRLEERTHELELILNSE. T2y —F IOV TRE NI ET BT, £ OMLEHIVE
FAOERMNRT ve=7 L hIlEHB~OBLERICHL S L 2EM L. Lr3CE pPHITKE TR
B A SR L, FomMUERIEBRIEEL BT 50T, & pH Tk 5 L OVERIBEME
WEPH DB ELRB DL BbLE. =/ 3 — FEBILE pH B\ CHLTERIIHIZIENRE L <
BT ULhd, ZHEE pH ks M LE O activity DN, & L0'E/ 3 — FESROTNERGC
radorEzbR5.

O RAGVERL L O RALE RN T 31T L Fc 23V IERRIC 7 2491808 L e3> CRYLPEFH
IHEFI ORI RO E BB L D P BECEL B0 L ELORE. 2O LIIFISE
FIOEI6ROEBEN DL TH DT, MERIHFIRNXILF > 7y F7 <4 FE (ERL
) 2B TnTF b iMLE RO DI B AR L ERIIHE R IR TH O, LR E LI
IO TEMITETCIHEMMAERFE LB 2SR, MBERIIN4HFCEMLL. £DDIE
TR THMBOERE T 2HER Y — 5B LOEB 7 = = — VKRR, EREIETIIHER
OB D LRI Dl F¥ Ty F7 <A FIRHEMRE Y L TRERWCIER T 223, o
FE O T RSB DRI IR R EN R Wb D L b b BRI R TR E s
WX b ERYER B B X ORI & B R D 20 5L R L, MR REOK 10 fHicis otk
2B, TOLSEBIRWTF YTy FT <A FRIOCEFRR Y — 5 XBLIERZ %I L 7eo27e.
Lees 583 HE 5 ) O LTEEHIGIRI RS E A L EBIC S WTHET 52 L2 b, ZOLEawis
RYBREE T X L CH#rEAY (Bacteriostatic) 1@< L HEE L7c. ARBROMGRICLIUL, F¥ T v FT =
4 FOVERITEMBE N L CTEENCH SO LB s.

FiEORGERIT 1K, HERE, MUEE/LSC XY RE25, ZOfEEIOE, kg
%52)’ }ﬁ*ﬁ%)l%)l{!?)’ )hljj;m)“), &@ﬁ&ﬁm)%)’ ﬁgE‘Z)’ i%ﬂz)lm)’ mﬂe*@llﬁ)laﬂ), ﬁﬂﬂ@@ﬁ%) 7}-4:
FIckoTdRE. %7122,4D BILOR—aDRER TR 27BN 2RO Lud,
FEEC g oKl O e X AkGE, B, BRI, 5 ks LOHERED DS LT
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B3 L15ThHs. BLEICT 2 BLTERIGRFHIOR R RLE & 188, 3 L ORISRl & -
B r OBIRIC L O CKE IR, LD CHLEOREIC X 2 R LrERInHIF O zh R kF o REEc
IWEETZDLELbR. ChDLORREBATITFHY 2485700, ZEEHOME L 0Tk
HEEC O TRV ERIIHIFI O R 2 iR Ue. SHELEORLEBIIE 1T R IR LT,

{EBOBIPIC L DOTEL K ok, IO THEOMLIER LT3R Inc T 5w, EBRICHW 3R]
T OBEBE R AT O, T X ) DEPOEHBERIIE BRI T {1t 1g%4bh 8
x10° PlEk&7eh, WEBERIFL <ML, BITESICHE BEMSHLN I L, K48
DAL D 7o\ R E AR ORLTER SO 1B XL b Hote. Zh b O LETIIHEK
BRSO LR OMILERII O LB L T IO T, B LIER DS 3 KR O—EILRY
LB D activity 123 L B 3. TOMDE < O LEEC W ULMLE RO SIS §, 2 HEHiH
® incubation 2 X b, WML ICIRFEDOIZ L A ENRBLI 7.

TR L LIERIHIRIO $h5E & ORI D\WTH B &, FL OkH), ki, S, B
(i, —&H OkH), fFlh OkHE) B LoBEFRETE, ERCHCCMILERIRRIOWTR
HEL WIHEIRIRE R L. £ OO LTI LIERIHFIOREEC X b RO b DhhD
fens, U e LTEREIRIFI O 2 THEIISIER 2 R X 7n v B 7 0.

BRLTERIHIANC D™ C LRI X 2 HIflEI R 2 L TIUESED L 5 Th 3. Thbb7T
SALY — FIIE R G RBESO TR O R S\ THIRCIGIER R R L. FOMORLIE
FREIGIANL B ORI X WSROI E D2B D13, L DHBETHRCIEIVERE R LI, 7Y
ALVERHIGIRI DO RYIR D K/ & #IFZE F 703 & KEOHEE L OICIZ—EDBENR S s DT,
el L=/ 2 — FESRRIIEF S, BN, Bk, VRS CH) 7x & OFHE K LUK 188 B\ Tl
B, OO HETIRCIFIERELRL .

PED Z & RO L b MLVERIGHRO hRICE LV 2ROB 5 & LT fFK o s~
DAACH O TERBELET EHTH 2T, LOFRRDORHISHOMIEIRI T IUT e b g,

EVE BKETECHTIMEEELECHTS
HLE BERIRI DR IE)R

REACYE R SEIHR O LEADOTRIME, MLEIE2 0 T, Mo BEMAeYPRAE T L Th sy
RETHENRSHBEDLEZHORE. HLTERTIHHIOBE~OFFIIE L L TKEICET 3 8ED
MEBLOREFIEZEME LD ThHS. IO TABICR WL A BESEO BB LI L O
WWINEFR DO PEIC ITTRALIERIHIFI O BB O TRET L,  eRALYERESIRIGR IR Z ik o
FHEEEG IS R A KFEREIRRIC L DD L 5 333D ThH 3.

F1E HERADHFOEERE HEARESREOEMSL

A HERE 2 R O FeRR AL B TR E AR 0 BB A M ds L O ACREBIC 3\ TRRET L 1o

Ez OB A %

FFIIREOH G, pH % 6.5 %L 1o @R LR+ 20 g #5248 0 {4 a5 ke R
Flagz 440 100ppm [0 2 L 50imliz. BT by — 44k S0ppm, F> 7 v FT7 <4 Fis
LU= ad 25 ppm XA LT, DWTLEAGERAEKED 60 % L 1-0b, 30°C
DOERECHEL, BRHCHETOZBRBEERLEREL -

DEWCHEARBOFEIFHAHEL GhFEME, 1) ORE L2 A, Fo®t 20g YR
BE2em E£X1B3em OF 7 AERBICHERLL:. CHCERKEYEL YD 100 ppm 10/t 3 & 5 R
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Fig. 5. Course of the accumulation of inorganic nitrogen in soils added with nitrification inhibitors.

Remark : Nitrification inhibitors added; 100 ppm on dry soil (besides, dicyanodiamide,
vapam: 25 ppm, sodium azide : 50 ppm).
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ML, Bk 25ml winz THEKRL, 30°C i 4 AR incubation %#17->7c. incubation % f&-Dfc
L HEC ETERAY 200ml, HiALh ) O LTI S &S SR OHL v ez, 1R
B LIcObETOT v ==THRERZERLIC.

OB M R

MR 51T 3 LR D MEKIBE R S LU0 7 v e = TIREROEKEA KR T S X0ED
Thb. COMMSLHLNETE L, LERCKT 3 REEEROHETEEL incabation AKX X b
I L fo %, RYILVERIEIRI 2 T L 7oAk, HREE Y — /X a2 T d incubation %)
W7 v e =T HEENEILIEX L b K ThDf. incubaton 30H HIC I\~ THELHXIILT ¥ & =
TFHEEEEBIEIE L Ies2tes, 7oy —45 (100 ppm), F> 7 ¥ F7 <4 FRLUO~—-3a (100
ppm) it T v = THES HEAVEE L fo. incubation 30H HiC k1) 3 LD MEEBEFEICOWT
2B, WMEBY—FXILELEX LD Dlehoteny, FR, B = =—nNKER, 7Ty —4
(50 ppm), =/ a— FEEHR, F> T v FT7 =4 F (100ppm), 54 2, <37 & X0F A RERXIL
AEALEK L b %77z, incubation S0H BITiXF v 7y F7 <4 F (100 ppm) X hg&D T v E=
T OFENIED BT LIIMNT, L O EREIE S T4 THYERRE Ch D 7. incubation S0H H Dt
DRMBIEEREYBOERIC KT B L, FyTvFT~4 F (100ppm) KiZFELSEFL, 7K,
BEES 7 = = — VKSR, =/ 3— FEEEB, 74 2y, <37 BIOFFRRBXSZ0003, TDHD
UL AL X & KRED LD DT,

WAGREEIC 31T 2 LD T v = = THEBC R THREERHORBCOWTRBIEF 19K OFH T
B3 Thbb T oMLY — S RITEAEXIC L TT v e =T HBREENDIRHDIED, VATV, )
Fryv, FARE, 7oA Y, bV rr—VEEER, =/ a— VBB, FYTYFT AN, X—
NRABIVFA vy ROT ve=THERBIIBLEX L DXL, ¥472 /v, 2,4D, PCP, i
MY — 2 35 L 00~ 3 7RISR L ER L Th o, CO3 b IEF ¥ TYFT7 <4 Fls ki
7 vALA ) OFIME BT Z &0 T vE =T 2ERKE LD,

Table 19. Ammonium nitrogen produced under the flooded condition in soil
added with some chemicals or pesticides.

. Ammonium . Ammonium

p(gggrcri'a?slsagggd nitro(glg;l, Sn(c)frl/ 100g | Index ‘ p(e:st?::?él%ilsagggd nitrog;a;, sr:z)‘glfl/IOOg Index
Diazinon 10.5 } 99 f Potassium cyanide ’ 129 122
2, 4-D 10.6 100 Dicyanodiamide 16.0 151
PCP 10.6 100 Trichloroacetic acid 11.3 107
Sodium chlorate 10.6 100 | Iodoacetic acid 114 108
Uspulun 124 117 ‘ Vapam 12.2 115
Riogen 117 110 | Dithane 112 106
Thiourea 11.9 112 || Maneb 10.8 102
Sodium azide 9.5 90 None 10.6 100

Remarks: Soil used ; Air dried soil from well drained paddy fleld at Chikugo(Alluvial, clayey soil).
Chemicals and pesticides added; 100 ppm on dry soil.
Temperature of incubation; 30°C
Incubation period ; 4 weeks

H28 McfERNHRoESR L FTNEROEX
LT L e B ROMEIC g TR R MGIR O L 5 1o, DEDOEKREITOI.
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B OF &

B gEofizt: 208 A4 EBOWBEM LY ThEHER Icm 5L 2em D ¥ 5 A EBICHERL,
ZHIC N LT 2mg M4BDORFR LU D 100 ppm ORALIERIHIRIZRML 1. X5
25ml DK &ML CHAEWERREML IO D, NLEEOTeR ) =51 v B THEL, 30°C i 4 i in-
cubation %1707z, LEFDEIIAOEEN 3.S5em, [ EN 1.0em THY, KBOEXLHE
M 2.0em, $£EMN 4.5cm Thofo. incubation B#&o7-LEECIL, WM 200 ml, LA ) ©
BN 1B/ 2 &L S WHEREBOHLy ) Az, 18RS L -0 bbb oS EmsiesE®
wERELIC.

£ B & R
BONICHERIIFE20RDOEY THE. Tichdh, BUHEHRICKSWTER (7.0cm) OB TmE

Table 20. Influence of inhibitors on denitrification in soil.

Chemicals and pesticides Depth of soil Inorganic nitrogen, mg/100g dry soil

layer
added cm NH,N | NO;-N NOs-N Sum

7.0
Sodium azide 35
Difference

SO
e

b
—

7.0
Dicyanodiamide 35
Difference

—~No | oV

— 000
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7.0
Vapam 35
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7.0
Todoacetic acid 3.5
Difference

=AU O
NN [\ o)
|
~UO | O®Y | OxN| DYV

QO b
—_—

7.0
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Difference
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7.0
Phenylmercuric acetate 35
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7.0
Dithane 35
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7.0
Maneb 35
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7.0
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Remarks : Nitrogen added; Urea, 10 mg of nitrogen per 100 g dry soil.
Nitrification inhibitors added; 100 ppm on dry soil.
Temperature of incubation; 30°C
Incubation period ; 4 weeks
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FDH 50 %, WEE (3.5cm) DOHEITK 40 % NIRRT L. RMLTERIEIRI 2 RN L o3
SIIER, EOWThY HETORBIEEFFRFRIIMMLIC. BB = =—LKE, Ty —
F, NN, FArY, FARERBIVF7TXORBEEERRFEIRNEZREONI % (+
A REEEBEILK 80 %) ThHotedt, HEMY —4F, Fv Ty F7<4 FEIU =/ 3~ FEHBRX
FERL D Dot HEEY —F, £/ 39— FEBR LORABER TR OBRDOEEBMRER
L, ¥1-Fv Ty FT7~4 FRITHEEB B IR, LEOEI L EBRERRFRE L OMRICD
WTHRBYE, FYTYyFT7<4 FREBVCTOThLEFOHENEBOSHE L ) BREERARTR
NENDT. FBOEHIC & 2 EEEERBEROZER, BRERDZVEEE” = =—VKH, 7oL
V=¥, R—Rn, Ay, FARERIOATRBREEO DI VERRY —4, =/ 3—F
B Y X OV AR & b N X hvote.

BE3E Wt AMERRNREREOKBICK T D IEL

REALVE BRI O A~ ORI HO—Fl L LT, REEE L &b ctEmcikml bl REglEio
LRI R s X OUKRRIC T B IR R A BRI T Bl Ry P EBRRITO.
A B HF B
B EOEE - 20ke (-t 1.5ke) #FEL, REEKAML T pH (KCD % 6.5 ICFR%L
fo. S N & LT 300 mg AH4 B0 R F s L OSEYS BORLIERMHEI 2 R < iz, 28K
AEAEAKE (8029%) @ 60 % B LDL, K)=FL B AR, 6HI8HLD28HET
0HMIZERNC®E L. - OHEOSERIL 25~32C Thh, HEKTOBINITE A E L2,
RALVEFIEIF O RIS FoRNERIC L b, AREEHRE 108 INICRZEL /Ry D e RAIREE
T 5. BREFLOEER LIORMEBEISXEDOEY Ths. 7y ~4 ;30ppm, F>7vF
F7<4 F; 50ppm, ~<—%n; 25ppm, F 4 > ; 100 ppm, EEER7 ==~V k$R; 100 ppm, HiL>
z =— L sk$E; 100 ppm. TR E U TRER LT, RLIERS & B O in i £ OO SR
# LR LA LR %&3kIF/:. incubation Zi&-ofcthiggiy, Fo 1Skg OfEME L QEE1)
AT 1/5000 7 — L7 Z xRy ML, 1,500ml oXE Mz C—RERELC. ZHEY b
OTFEHAD L D 500ml KA LD, FHCEBEOAREMLI. ZOX LT 1H1[H
500 ml ¥o 4T e TEE 2,000ml ORFEKEZRY, TOFORBEBEERLERL .
He KA ko7 18 PiOs, KO & LTERER T50mg 2B —» ) S IO B2 ) »H
WML Db, AFEFENE 61 B4 TH2HCHR (v FYb 1k, 24Hz) L. £EHHES
CHEAERAERY T, 10H28H I UL T E S L O R o 2B REAHEL 1.
x BB R

a. fEfEd% 108 B#A X 32 2RO M R LV E R s imh

BE KM ORERMEERRIIFE 2 FORLALEY Th 3. ThbbBRE K OEBEERIIE
L UCRSEBEETH 373, REERRMUCHEIMALTERIHFIORIMS X b v d MOLEXKIC L
CEBIEREOREENDEL, ERFITYFTIAF, N—RaRLUF 4 2y RIIGNER
OFHMRZEL LIt i 7 = = — L KER LOHLT = = — VKR TR % 2 O 5
BOVIHMRE ST, REERMXICONWTARS L, &4 €y RSO ERIHFIGRNE I §
B FE Kb ORBESEREINELEX L ) K THOk.

b. AREOAEH, WEl L OEHRTIE XT3 L rE A IHIR AR bR

AFEDEBHAMTIC R 2E LR LOEROHEBIIE 6 R LIED TH 5. P RERMEIT
DNTHERB L, FTYFT<4 FELOF 4 2y RITRLHERICH L TELOMER PR L DI
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Table 21. Influence of inhibitors on the loss of nitrogen applied to soil
through percolation with water.

J Concentra- Inorganic nitrogen in percolated Difzii‘zgtzir:icgnb::lvgefgethe
Chemicals and tion (ppm water, mg in 2,000 ml o
pesticides added on dry Urea | nonaddition of urea
soil) NH,;-N |NO,;-N | NOs-N| Sum mg Index
. . Added 2.7 0.3 110.9 113.9
Sodium azide 30 None 0.4 Trace 29.5 299 84.0 45
_ , - -
Dicyanodiamide 50 ﬁgieed gf ¥£:§g ';'gg g(l)g’ 20.5 11
- Added | 60 | Trace | 446 | 506
Vapam 25 |Nome | 03 | Trace | 265 | 268 238 13
] ‘
. Added 6.7 0.2 277 | 34.6 |
Dithane 10 I None | 06 | Trace 229 | 233 111 6
Phenylmercuric Added 23 2.3 159.6 164.2
acetate 100 None 04 Trace 30.9 31.3 1329 7
Phenylmercuric Added 34 20 139.8 145.2
chloride 10 | None | 04 | Trace | 332 | 336 1116 59
. R S ) 1
Added 0.5 0.1 213.4 214.0 i
None - None 0.2 Trace 26.2 26.4 187.6 E 100
Remasks: Pot; 1/5000 a
Weight of soil used; 2.0 Kg (1.5 Kg dry soil)
Nitrogen applied ; Urea, 300 mg of nitrogen per pot.
Replication ; 3
Table 22. Yield and absorbed nitrogen.
Concent- .| Weight* Amounts of| Rate of
Chemicals and ration Urea | Grain* t{g'lem:a-: Riell"g“‘(';; of 1000 | Straw**| absorbed |absorbed
pesticides added | (ppm of y erain ' grains nitrogen | nitrogen
drysoil)| | g/pot | g/pot | ERin | FLT | g/pot | mg/pot | %
, . Added | 195 | 03 J 137 | 243 | 178 358
Sodium azide 30 'None | 142 | 02 | 100 { 249 | 122 254 35
. A Added 25.8 0.3 182 24.6 244 ) 474
Dicyanodiamide 0 INone | 159 | 02 | 112 | 242 | 133 285 63
s | Added| 258 | 02 | 182 | 250 | 233 415 N
Vapam 25 INome | 146 | 01 | 103 | 250 | 124 265 50
. Added| 278 | 02 | 196 | 250 | 241 | a4m |
Dithane 100 | None | 159 / 01 | 112 | 246 | 138 281 63
Phenylmercuric 100 Added 19.1 0.1 135 25.7 17.7 323 6
acetate None 17.8 0.2 125 24.6 14.8 306
Phenylmercurig: 100 Added 22.7 0.2 160 25.2 194 369 18
chloride None 19.0 0.2 134 249 15.2 314
Added | 142 | 0.1 100 | 251 | 128 244 |
None None | 131 | 02 92 | 266 | 117 240 1

Remarks: * Weights of these were calculated on the basis of moisture of 13 per cent.

** Dry matter
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2%, OO RALVEREIHFIR M TR b L
X b K32 o te. ERERALTEFEIHIRIR X 23 4%
IR T b K Thoeh, TOEIBRETECK VT
LELMDN. EBLUHERKIICHL TEHRD L (IZE
DI, FvTYFT<A FRBIOIA v K ThDT.
SECRERBEMZNCDOWT RS &, BLERLERD
HIFITRIE AR L b R\ E R R LA,
IR LE R EH R X B L b RTH DT,

KFROUE s L OVERWUET H 22 £ WWRTEIT
55, HHEICOWTRS L, RERMOGETHAIE
AEIEHFIOFIMC L b IR FoEAEmL b, F
STVFETA R, =4, S4B LOHNAT =
= — L APRIC R T E S CHETH DL, KARTAM
KT 35\~ C b RALVEFREIHIFI O B Imc X 0 RN E A i
L, Bt = =— A k#ids LOMILY = = — VKERIXT
LFORIMEN L WA TH Ok, RREER LOER
WK D\WTh KED HE L [E U EHEarLic.
SR (LY RIERIAR X B X OMRLERIC DWT, KR
TR & R B BTN O @B KRR D ZE DR INE R RIC
W BES A ERERUR L UCEHT 5 &, LRI
EIFITR RV & PR b L R BRI
BRLT. ERIEFTTYyFTIAF, N—=NaBIV
¥ A ey KOBFRBIRIIMBORICH L TEL SFE»2
fe.

4 E ®

AR EEOEE LTS  OREHOMEDT LD
TiHh 2 BB TH D, BEBEEROFRLDHEYD
VEFC X 24 DThHB. LD T ODRDICRINC
i3 LIEROEBBERBEOE P EBEREREKE L
T, FREZODHDOEEDET I TH . 1D
R R AIRIL - D oD BRCARCEET 0L
2z bh3.

— T O R LI R O T v e = TR
B, DWTHEL T v E=TIXMRCENTELE
bnfll\ém)l%)l%)_ RUSSELE)I%)‘%)@%@}E%{, (D
PR BT BT vyE=THEREDOEK, * 2,
Q) TyvE=TEMETS RLELUID BEOBGRLE
Wl BRI h D L. BEEROIEHAYICH T
BEECHOWTUTECEL S e, BEORRRS

-
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/—\\ /’\\ 10
................ 0
100 Sodium azide I Sodlinm azide
(Added urea) (No nrea)
30
S0 o
20
/—\_\ o
o TS NN SO S 0
00 Dicyanadiamide [ Dievanadiamide ©»n
(Added nrea) (No urea) L]
2
—
D]
prec)
) G
| / | / :
0 5
E
=10
/“\\:J E
oLt t -l 1 1 1 1, 1 1 1] Z
100~ Vapam I Vapam
(Added nrea) (No urea)y
. 30
50 -
/\7 10
1} P S SNV ST [ (S SR R ! 0
100~ Dithane Dithane
Cllded nre) (No urea)
1 30
50 r
20
/ \\ 10
0 ST [ IS S S o
100¢ prenylmerenric acetate [ Phenylmerearic acetute
(Addeil urea) (Vo nre)
) 30
a0+ r
20
/\\ /\ "
Y IR i S 0
100F phenyhmevenric ehloride [ Phenylmercuric chloride
(Added urea) (No urea)
30
‘501 o
20
/\‘\ /\ W0
s T2 e fa9h 1297 LTI 1920 0
Y1222 L1121 31 1020 : ; 2
i Vil IX WL X

Date
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of rice plants.
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NI, HHERIC R 57 v = = TLBUL B EEF O O MR LT IR BB 521 7o D)
IO R DG ETII B E AT B 2 L 3% BN, gt o 4 HE~ D FR AN 4= B D 1%
H Y OB 5 K % 0, 2 D RER A O EERR S R BRIV TOIN60 5 2013 5 g 2 6976)
REERF A ALTEREIHH L LT AV 2 B8 EBRORAR L v/ h BRICH 2t 725
RNDT, HEEAREBEROEBICH T 2 HELREAT 5 & LR . 55 RS hmR e ds1t
% AR RO B F T L EAIMERI O BB O W TRLIADTH B, ZOICED
haZe <, PALrEREHEHIO LE~ORME incubation XIHIIC s 2 1l 7 v == 7 HfE R
e Lo ZIUEIHETERAIHIRNC X b FEBR L 7o LB 3 X O D -3 o 8- X % %
DERbNE. LELEFRRY — S BLOFo Ty FT7 <4 FROT v == 7T HEBITEOEX L 2
P7ghote. FARFEXIL incubation 3H H & Tic HHER O MBRESE BB AFICHIINL 7228, F D
—HWEF A RFEEFOGHC L 2dD LB 3. COWENIF > 7 v F7 <A FO R IEE®%EK
B RO LRI 2T L MEL T 3. REBROMRICIIUE, F>T7vF7 <4 K (100 ppm)
Xiz 3\~ T incubation 200 DIRIC 1R DT v == 7288 inL, 00 HCES Ly, S50HHICIT
WA UL F R O KRB R R b incubation 20 F LISic ML, SOH B it 4w EX &

Wik 40% 2 <7e2tc. THEFYTYFT74 FDO—ERBRBLIZ LIL 3302 b 219
109),

incubation 30H H D 1 EH DEBEERRICOWTHR DB &, HEB Y — F X LSO RYLVEFHIEIF]
IR WTR A MUHER LA U E 02 L D Z007c. bbb o b ORLIERIEIF 0%
RBEBHFOEBEBERERBELBLE LDV D L EbILS.

DECHEAREBIT BT 5 LA BRERO BB LIS R TRALVERIEIR O B8 o\ TR L -
W K BEO B BRE S R O AL OB O TR B I Ze 1T, A MeRE s A
BRAEYIC X O THMRERTRoF <03 & 5 e kB (8t FBRISES, iR L5, RiEm
SLE) T OBBLARERLDZZ LWL LI, KB 3 RYL/EREIE5 0 T s
BRI A Yt L O R BB AN B A BT T R B 2 1L, BALVEFEISIF D A 0 F I
DOTEERZ L TH 5.5 19 RIS UIERIIRIFE A K H 80 BE i nz, ik REET 4 38 incu-
bation Z1T5 ZLICL VAR LT Yy E=THRERELRLELDTHE. ZOENSHLN LS
&<, ALTERMRERMX O LD 7 v = = TEERII T DALY —FREOF N TWFH b e
REELHFELIETNRLIDZENDI. Fr Ty F T4 FEIVOFAREXDT v == THERNRS
WRRDO—21%, HAMMTC BT 2 2D OEEOSEOMIT L 230 BbhE. AT LY s
LIV AP YRDT v E=THEBRBIIBUFRRX L D Z0070%, BB 7= = — VK, M7=z =—
WOKER, L7 = =—kER, FREDAFILAYIT OV TITD7- incubation BB D KEE  [FIKE
ThHote. PACKRED LEBIC I W TIBE 3 L OB EEZOE B2 2 DT, = DEERER
e I3 2 ALERTIGFIORELETh T30 L Bbh 3.

HEACRRED LEEC RN L 7o SR DOTERREILIC DU THA TS X OVF B ~199) |13 2640 /e IF 28 2 15\, 28
RRTEORFHC S THBEL L), TOHFHFCHERYRLIREAET L, SIo+-Bo
EHCLhHERICEDS 22 L 2L L. AR LOFEEYIE AR 35U T -1
WCHERRT v = = T RERML B AL, HE EMOBLEC I W TRMLIERIAETT 3 3 7o sdic g a5
b, BILEOT v & =TI EHC L O TRILBICBITL, FOLORMEROATHIETZ -
HER8 Tz, ABICANDANI BUDHEENC LU, BB T v & =7 ¥ 7o lIRER T v = = 7 2 A +1EIc &5 %
B ECERDOBRNZHTH D, 4~SHBCIIEIEE OB, FAEOEMTIEA XD
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THED BN, Caby b33 L HEHIC KT 3 TARERR T KRG ORI e & dTESR, Nz 1o
PR 83~95 % 1T RSN FE O LG L TV 3. 820 RITEACRED LB AN L 1 )RR DO
2T B RALTER ISR OB A B B b, HBOEIAZE 2 T incubation %47 O7HBROK
BThb. COENSHLNLITE L, WTFROGE S BLIEREEFIT X O FERERZRFRIX
MILTER L ) % hDte. FoT v FT <4 FRICHEBBOERERALNIN, 7v=e=TORLCx
FTEFv TV FT <4 FORBRYIRAFIER GEINESR) 1»HHE2 T, ZOEMRIITY=E=7
OEBAEIRIC R W TE LT DTS MROBETLIC L 2 TEL D EEL LR E. LEPOREE
BEZE R RO DI\ BN, =/ 3 — FERRR JOHERR Y — /X TR OEHIC X % BEREE
HEREBOENMMBORICH L TATHDOI. ZhADDORXTRT vE=7 X h ERHB~DOBR{LERE O
e E 1285, Lo CTHMBROBITIC L 3 HE OO L B 5.

RCVEFHIEIFI DO B EA~DFIFIC Y O TEETREZ LI, TOFBELHEACHTIRELO
BERTH 3. HEOTSREOERLBEH DT v =Tk LOWEBOL K AN LD, FOE
DS Z Lt RUSSELSNC & D g2 b, VAIGT™ D41 X AU A FE AN STERME O %
NESESEPERICH L TEER KT L. ENoS R4 2 R AR EFO ZET O
TREL, M4m0 YO FRDIBEOEK THELRT 52 L 23D fc. SANCHEZ®? [T X
1, BHC 0BT EED 7 v = = TRICITIT & A S EERRCD, BBAERR L OERHE
YWORE, £E, BEERKLSEAZELHEEL. Fic PersiN' (33EHERTO BHC Offic & b+
BOEREFRL, ABEEEE KBS IOBREEAED (EORELHL, TOMENEES
N3z LaEDE. FORMFEORBUHEY RS LN 7 r—1 e 7 ) VIO, DD, CAT®, ~—
SRR b — AW SO R EERERRF O LEAORIVYEOLE, WEEXEMEL DS
bR TS, IS PCP A HAIER 2 KECEBHIET 3 : LEhDOT v=e=7
R BARIMU =28, AFROTHEEYIH LI L MEL T3, 7MY — 538 L BT WTH]
ST LTS & B A e R U EREEIRICH 2%, Fh—HRKEERTL H DT, HEYDOREIBI
BIHETZ 2 L RMBERT VWA, Fo7yF7 <4 F iR ambmreR 2 =323, /Emcx
LTRRERZEPLNRTCNBIELEEETIRNL 5 TH B, Fo 7y FT7 <A FIVRREIC 50T
SMRDGED, K EIREE TR BRI R L, ARRCH L TRE O EN Y BT5LEH
RTH 39, 3 ORI 5 BULIERAMER ORISR, BT Ry L 7 #H2 K RE
HOEEAAZLAVCESBEETHS. LorLanb o OB B0, \E, 1EIUG, &K
e, SHIOTMGE:, BMBORHE, HORERECIO>TRZI IO LELRS.

21 FORBET R LERIEIFI 2 Z L T incubation #1707 D bk LIcHaCET 5
BEATORERBESERY T LD TS, CORBRCH VUL, Hy PO THLDEEKE
18 1@ 500ml o8, LERCEROMATSORET S ) FFCEED KL MZI-DT,
4 RO HEHIK 2,000 ml FISiZ AR L RO £ E N BRTIT /. LaLia2ibiRy Ml
F—50 T THRALIDOT, BEKHOEBIRERRE DL X D> TELEX MO R LIEREHS)
Hop W42 2 LILTRETH L LE L2 bRE. ZOEMNHILARI L L, MLTERIRFI ORI
I b RiERc R 3 REOMLIZIHIS R, BROMEALEh. TOMRAF>T Y FT <4
F, R—RABLOF A4 2vRICEWTEKITAKTHDO. FHOXFIVE22ENLIHLIA LI L
$, RERMOLECRCIERMEFR IR I ROERIC L TAROAE, & QEKZREL, K
BE IOEHRRINE D R TH Ok,

AL AKFRIC I3 2 AR A OB A Ry P RBRIC X DRI L, £oRERC AU, KEL
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BECIMU B BT & A EARRCBIR S R inote. ARBRIC ST KRR & RS 2 BANCRE
AKOFFIC & D LEEh ORSERIEE R D KD AR FE Zte. LIeas D TARRICRIN X R p- 2 D A LT
TEEEFCIRFL T 7 v e = TRRERK, 35 LUK A BEER OB X o T4

TROUELds L OVERBULRIIHIM U fo. BHR 7 = = — VK L OHIL T = = — L kSR & DIE[F]
MESIZRTEHDIA, HUTARRIOTINC & 3 1 HEH B2 O MBS LITE, ¥ L00F DRsEg
R EROBEOMEC L 2D L lbh 3. REF o7y F7 <4 FXOEKFRIMEIL A4y
PED S0mg DEFRCAY T B, FoT YT w4 FIIKRIRIEIC I U CHISIER I C R L T T
YE=TIILBEDTY), O KFCRI S Icb DL Bbhb. Ui LirsbRYbrE R s
TOGDODFER M LU THH L 8BRS OV TR TS, MLERIHFIR X s X
D RTHDOfk.

BVIE RAEEHLUHER

A ILE LD ERBRE SO AL E N o L OF SRR RV EFIIRIAD R % 3 3 1o ic 4T
Db DT B KRR LA IV, RSO RIS GEERHILE AR R A4
» 100 ppm, incubation i 4 30°C, incubation 4 2 W& LTt T LIRINERORE
ot LOEL, KBS LORERISORZ {01, Zhb, L 723 D THRALPEX D LR 1L B
RIFDIEIC LD Thle ) BB EN SO, L ICHRT v == 7 % BHEE L L Ba0oRLRIT
OB ETILL TED. W EE KB BT 3 MILFIX O LR % 100 & U CHERE50 LR D
ERARHL, RO Lo TERESE D ETIUESED L 5 Th 3.

50 LIV #1472 v, BHC, 2, 4D, PCP, HEWMY —%, Fv7vFT <1 F, 7Ly —
Fy, N—=Rn, FA4wv, PMF, V x5y, =37, =/ 3— FEER, 2~-Mercaptoimidazoline.

51~70; =z v, DDT, CMU, 1,2, 4- ) 7o~ ~NvJ—n, ATV, Jy 7 A~}
(Ferric dimethyl dithiocarbamate), > 7 x — & (Zinc dimethyl dithiocarbamate), -+« 74 v,
> 7 vAtAH v, 5K, Sodium dimethyl dithiocarbamate, Sodium dibutyl dithiocarbamate, Pipecolin
pipecolyl dithiocarbamate.

N~90; TRy, ¥=2v, T2V <A4>vy, R T=Fv, vv iy, 29t=y, 35
v, MY 2Zw—EER, 2y Ney, T LR#E, PCMB, Tetramethyl thiuram monosulfide,
Tetramethyl thiuram disulfide, Sodium diethyl dithiocarbamate, Tetraethyl thiuram disulfide,
Zinc dibutyl dithiocarbamate, Piperidine pentamethylene dithiocarbamate, Sodium ethylphenyl
dithiocarbamate, Sodium isopropyl xanthate.

I Dk, 79R <Ay, VYFyv, ¥y, 475y 7R, KEEMEL, 75> a—n,
L RFeF V7 Iy, e FZ22y, Ly —4, 8FFoF /)y, yzny, FFJyy, £z =
~nAn2 F, EDTA-2Na, 703/ v, 0-7=zF>vRAr ) v, a, a-F¢) F, BYFAT
W EFRY AN, CRFFY, f-FT bFS ) v, (EER  or BEER, HHALER, WRERER, ) v IR, 2, 4-F
=tmrZ7=x /—), AFL v FH, o-Phenylene thiourea, Zinc phenylene thiourea, Mercaptobenzo-
thiazole, Diethyl thiocarbamyl-2-benzothiazolyl sulfide, Cyclohexyl benzothiazyl sulfenamide,
Dibenzothiazyl disulfide, Zinc diethyl dithiocarbamate, Zinc pentamethylene dithiocarbamate,
Diphenyl thiourea, Diorthotolyl thiourea, Zinc ethylphenyl dithiocarbamate, Zinc butyl xan-
thate.
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Fes 2, 4-D (L4 11 EET 2 500 BRI 35\ TUR LA R BURIEN RASER D D U D R

RO = < ACSER # fold B oI BTSN L T BRI AT 2 4005
32 L AHIB ATt s, RYGIEFIBIHENR O L & O OREIC OV TR IUL2E D L5 T
55

(1) L&Exrv—rHITHS.

Q) $E IR SRR, Erok SH IR L OB R LT 5.

(3) KE@ET 5.

BRI D HHIARD BRI 3B D fo T H O RMUER L I B 2 23
T L EhR TS, Licnio CEEHHTA LIRS L L CEAT 21c@i ilvbhs L0
e b S EABETE B L B, ED L 5 RBCIR T U ORI D R B B EO
o, FHEdC 3V B BHO BB 500\ THRAAL I UL b TR

RUALLE BT SR LB D activity (HECx &0 0), FUBIAIOTER, MR
COARERIRIC ko T RS S DL B3, —E0 LTI TR O activity ZE FEL
B k5 TR MECE, FORMET CHBIHO N L e iug, MLTERRH ORRILE
BADrEL RS, U L HOHERD 5 b, 2 RCKD 5 RABK ORI LOKER
DEEICH L TEL L MEhofe. LAt Tl 2 FICat L Biss L OG0 RILPE R R,
ORI E L Kk E TR b0 B . © 0z » I HH 2 MoKES G5 1) »
b ¢ AR D ELE DT AT, 2, 4-D, 74 R X OHIE Y — 7 O WAL e RS
M2 EOEBERICHLTES L, BLOFIVEDKBRFORShI L {, MLEOERC
R T PR35\ TR E A D SRO K TH B & 2 nh bR SN B,

L DI B2Te D & <, RLIETHHI OB % O VR 2 8110 LAtk & 78 B 2%,
T IEE O R A% 5 SR A D BRI ABAORNI E>TRE. L E LI
RO 2 0 X 1 100 ppm & THINIL =85 (s EALTE R SIIEIA D BIR D BRAEA IS
SE¥DL I ThB. Tihbb

(1) RYEPERIC R U TR SISE, 35 X O TR IIRE O M A 5 SIfEMAUNA D Bla it
VeI DRI £ 0 I B 25, \FAL b 3 ULl EIC 3\ TR R L 7 N SIS R 2
FEMCIAT 5. <—Sa, Ty —S, Sy, =/ S PR, TARE.

@) & BEHERTEIC 35\ T RS LE RGO A 2 10 L Ao 25\ RSLPEFIBIRIR 2513
TR 2%, RIS A S BTl T AMLIRITERIRER L Isv. Fo T v FT <A
F.

() AR TR RN A%, I & I L Fe s\ PR SRR A
T HRGY — S, MR = ==k

Fod 5 1 45 £ OF 25 2 (X0 2 b iSRS Y — 77 45 X OV 7 = = — v 2k SOV IS O R B 5
MR EDE T OEGICONTHS &, TORMNE (1) OEMCET 5.

B3 B L T & <, BLIEFIHERD 2  EIHHR GO L E R OB 3\
LR TR Y SR L7, EOEICOVWTE2ED I L {HF2 bbb, Tichbi
ALHE RS L~ DVE LRI O activity 75 L <R Lo, Z ORHERILIER % i35
SR T v e = T AELETAUL, e Ui EAER R A AN I L T LR I TR ER 2 A TR L
OB R D R k> CIERERSIN 5. =0 & 5 IRSEE O activity K L CRERED
activity A% LB B UHA LS 3 b0 L B s, & ICHRERY — 7% LOUkeILs
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PN IS\NTUE, F OVRINEERE DMt LR O IR R A E L #HmLCGE2RD, Fain
HORLIERERO @R LT v =T OMLOB S RBNICEMR L RIE L O (FIXE
LU 105%). T EROBEHD NI, ZhbOREOMBE KT 2 B EMRECY T3
L D ELLRVCEICI B b0 BN S, BRI 2 HAERO BRIHEYT L D THET
B0, HOBERSLOHEHRELLTVOT, MLTERIGERIE LTFE L. HERY —5
B LOKBRAEEWD Z D X 5 Itk BEA~ORFIC S > TERL LT e bt miTh 5.

RLVEFEEIRI D 3~ R YO TiL, BRI L B HOBREIC T 5B OWTh &
RUARTHE b o 81 I E 1N I W TRHRE O i x5 2 BLrE RamfH| o 8 o
WTRE LT AT s B REDO T v ' = T ADOEIUL LMY O BT B v v T — X DR
WX BEEESTH Y, LR 2oTy v T —EEMaE 35 & 5 IeWE DRI IR O fe e h £
HlT2doeZr N5, B HLEY 1 HOERICK W TREDORBLE IR HIF LB 7= =—
NKERE I OUEKRL, TDOKEALAAITI O Y VT —EEMATRE L4 D L Eih oM g
FOT vE=TRIGET S X5 R LrERNHFIOBREAOF AT Y OTL, & CREOTMETE
Bi e DZEA bR T T bl IMBEFRRY — S B L0 F > Ty FT <4 Flly v 7T —
C1EE A RHE L Ze oo,

B THD BE57 2 s LOUE 3 EIC Wi, HERE R LORBEOTEM, ThbbTye=T4LD
BRI, ¥ L OUHERER L D R~ ORI T 2 RALIERAGFRI O RBEC OV TRE L. 10K
B LU L ROBEHDDHSHE L, FrT Yy FTv4 FIL Ty = =750 EMNE~OBILE
FAaHL, EBoMIcH L CREEL T otk TihbbF Ty F7 <4 FOFEMRL
TREE I L THENTHLD T, MR L TRFELIH DL Bbh3. 2O 2EF> 7T
vFET <A FRMEECR T, MLEHAEEO @R HEMBO LA IEDI N2 & GBIXD,
FOHREOER LT WE pH RIBICRSW TR F o Ty F T <A PRI Gl RS 2 /2
HUB e GB13E) »hdfErEdhs. FoyT7vF7 <4 FORFEEFCHEL UlambhT
Wi, FORALVERIC R Bk REG I BRIV E R LT E O AL ER T RIC IR I L) 53 D L
Exbihvb.

BLED S & < @ALVEREIHENE Th FRIKE L VB~ 0ZE (Lo ERC 3 2 1FRh e BT
2 C LB DT, WEIRE L D RO ZEGEFIC Sob) 2 SRS LIEREMHF O VE AL A B
KRR SEDOH H TH B,

HEE7 = = — 1) FYTrFT AN
m7 AR ot~ xRy -2
7 53 (FviLy =2
\‘ ,,
N ,
~
~
“
~. L
~ ’
PR ~ ”’ ¥

i

N — A

E VAR ]
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D5 b7 ALY — 5 B LERIGA RS LOBEOH L, 7Ty =T & ) BEREE~ DR
MadmL, HEMBOBICIIEESY UT X ehof. GEI0ERIOE 1K), Uit K
JEDIT A ) M (PH 7.8) DEEWCIET DALY — S DFINC & b +3Eh i 28 0 TR 2 EFE L 7-
FE13R). Z0L5CHERIEOMEEC L b RMLIERCHT 2 7 (LY — 7 OMGIsEED B 2 EH
EDWTIXBE B2y Tz,

DET L BEEM L ALTERMBIAIORE L DBIRICOWTEZE Lo\, 1V = 1~3 0 EE ks
RODHLN eI L <, MLEOABFICTRE Yk —1BADORE, LERISOET, Rk
DA ——IT 3\ TUIBE L TRALTERIIHIRI ORI E K TH DOt WihtHEk 5 D3R ke
BT B RLTERIHRIOBECHEL, LERISOB T IEDIC IS 2 RLIEREIH O E &
BT3B BDT, ERDERERITNSOEEBLIMEIN T3 L0LEL b5, H16E
MO LRIRZT L, FTyFT7 <4 FRIOHEFER Y — 7 XRALE R D 7o WA L
AR KRTH 523, FHEOZ CHECIZTOMFRITEL &L ok, MLEKRDOZ T X 5
HHRER Y — 5 ODHFIRNROE L W FERITEFRBE O WBEICH T 2 BENIEEDIC L 34022 5
no. FrTYFT <A FRARD Z & < HMEREICH L CHRIGCIERT 3 0T, MLEitkon% )
W& B ILIERIEIGISI RO Z RO KR E WEHFIL, F>7 v F7 <4 FOHMNEBEICH T 3 %SV
CL23DLEILNDE. ZOZLIXF>TYFT~4 FORIMEEARIML e85, &5 L)
BB\ THALTERIIREAER AT IR Ich 3 2 8 CELED b hHEEXIh 5.

FIVEF4ATMOERERNOY LT L <, WLEOETCEES T T4 My ER— 13k
ar, REEROS, W, incubation Hifl——& —FIC L, RLEIRA ELE LD BEICI\NT, 118
DRI X 2 WLIERIIFIFIOZRICII NI h DERBR BRI, L L EBCH -7 6 Bk
D ALV REIRIER O 2 EIHIER 2 7R K i BT s ote. U icas > TR bVE R EHIR o | Fic
HOTE, HBEOBBICISU CHHIRIROAE /L D BIRTZLENRLZ LD LELLAS.

WEALPERIIHIF O BEANDOFIFIC SO TR & AU, = ORLERIESI R wE, 1he
BT 2EREKTORRXBIG T IRITTHE, 1IECHRMLU -SR0S T+, R 3
HEIETHL ). HVEOHERI NS OEEBINT 2101070l d DTh 5. 55 Mo bHY
BpleZ & <, MR 1) 2 RALERBIHIAI ORI LB s — e 7 v e = 7 2 HE R LD
oo fo LR R IAREIR X 3 LB XA e U T incubation ¥ 3513 2 4= HErh o fu ik e 32 B s
RTh Dl RUSSEL DN I HHEDMMRBEMIIC L ) 1h DT v e = 7YEDE % 3 = L 238
DIcH, HALERIIRFIORINC & 2 LR O T v = = 7 ERBE OB AT O BEIC LA 3
bDOLBbIs. LELFARBERLIOF ST Y FT <A KO L XEBFALEWOTRING X % 455
HOT7 v E=7 B L0 EBEEROMMBICIIRIY OSBRI L DT HEL Ty 2=TnaEh <
WHEHDEEZHND. ‘

AR 35 W TRUMBLVEFIIIHI A 2 7R 0 L 72354 incubation 1< J 3 15> 7 v & = 7 455 510
DT AD L, FIRORLILT &L 72y —FRESNE PR b SAAERICH LT /e < o
D FRLECRFRRMU CTRALTEREIHIRI OB 8 BT 35 BIC o\ T 3T L 70 kSR (51 26
R) W I, WHEREHFIIRMEROBELI Sl L. B8 0 R = A TR L
eH 7 AEREANTUTON DT, MERIBEOERICH L Db D L Bbis. —h
BORBRR LD, RCERMGIHIOZ LRI k1) 2 HEBE RO ML A HIE S, 712k
MEROHELG T 2EFAEET2L0LE2 50 3.

D EVT KD TE T B S X 70\ EEE DM TR E FIIEIR 2 S B i i L 7o s ane, &
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BROWMLIER, LEABEBHEFEOERLS IOKE, KWMOEE R X OUE T Sicanf s 3
HB0hRy PRERICI ORI L. H2 ROBENSHL MR E L, MMLIERIHIFIOFRIm
L O IRMEROBALIERZ IS h, BERCTTIEHR (L LTHEE) Rl 286X
BLOE2R2ROIRL D L <, LTERIRBIORIMIATROEBTR L QICEKRE M LD, I
BB XOERINELIERE LD, IR RBBRMOFE T I\ T RALVEREIHFIZ IR L &L
XL TKREDAEE, WER IUCERBINENKTHDN. & QKFILEYD LBE~DORIMC
L B ERE DO KFEOIE S L O ERBINEDORIMIBHETH Ok, ZHITEVER I HikL0E?2
TR W TN e & & ASULAYRINC & 3 A BESROMBILIRE, S X0 EBEERD

BgofficzdorBbh 3.

O X5 CHLVERIIRIBIIKTEOEN L L TE5 2 2 EREE OB A EER L DI, Ll
B LV EFRIIHIRI DO RONARAE RO X o Thvie h BB T 5. L 7oh3 > TRALVE R EnI&]
DEEFEA~ORAC YD TE, HBEORMIS U T RALIERIIHRIERO KX /b 0% BIRT 52 Lot
WETHB.

BEVIIE = £ 3]

KFEDIENE L UK R 2 EREEROIESh & B 5 1-D1T, IINZERORERLEK % #1513
B LIXHRIHETE B LB, Lo TEHILIEOMLIERANHO—FE L L CRYLrEmR
HFI ORI 2, ZEOMFEEE LOBEREFNCOWT, BEFEERC L W RREIT Ok, O
By BREOLDICELCIIHIZIREDS 2 2 L aolc. DFIC IS DRALVERIEIFID 5 bdan
H DI DONT, T DEIERE L TSR L OB, B LOPHIFIOR oL B L. X5
HHERIC I 1) B JRFE D IHALERRC X3 5 ALVERINHIFI O VE A & BATHNCRRET L, S ALVEREHIE]
DEFEMZIHL ML L 5 & LT

RALTEREIGRFI O RIL LHEDO N RS LOVMAERIC L2 TR L B2 b 3D T, 1845, +
HERUG, UEEs L O EOMEIR & 2 TRILIEFIIGIRIORhE % kit Lic. S ECLrEr
AEN R AR 2104 > CORBER A 5 3700, HEABREROEBIL, I L 0wk
D BTN L e B ROBEC RIETRILIERIHFI O ZEC O TRiTe iz 7. & SICRLrERA
AR IPRR IR O B LVEFI ISR 3 L OV KRR T B ER % 2 2728, #y MC X BERIER
BEa1T ok, BORICHROBMECOVWTRHEIDEDL 5 THS.

L. ALVER AR O RRR

AL EES R LOREEFNCOWT, TORMEE (BEEINIAERTEBE) iy
D 100 ppm, [REF IR T v ==T7DORMNESY 100g 84+ h N L LT 25 %7-1F S0mg, +
G % pH (KCD 6.5 721170, LEXGERRKEKBOS /13 65% & L, 30C < 2 HH
incubation % {7->7-. incubation & T HHICHRX OMLE A BAEX & HBIL 1083, EUEX D 50 %
UTFTOWLERAERLIEDII-ED 14 THOT:.

A7 /v, BHC, 2, 4-D, PCP, iF#>Y —4%, FoT7vF7r=<4F, 7y —5, ~<—
Ra, F4xv, PMF, V x5y, <x7, =/ 3~ FE#R, 2-Mercaptoimidazoline. (BHC & [f]
— D) ¥ F I MEEIRS D e 2, 4-D XD EERIC X W LIEITERE O & A3
Mot WALEIRINE A A2 R U RO 2 BIEICRIE2ED L 5 THS. (1) &EFLv—1t
FlTHB. (2) SKFLIEHELZUBERR, FIXBEHRO SH L4fHETE. 3) AkHFHTH5.

FEALVE IS A ORI & B LI RIS OWT R 5 &, BB EORIMT 4 5 i LrER %)
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BOBADEGILERAGROBEIC Lo TR . cheBHITHIEOEDL ) ThH 5.

(1) FEZORHET Lo T RYLIEAIC S 2 T TREEEII IS, WIhd b 2L BT
TR B8 OO WM AR LV E IR LT E RIS BR T 5. _— A, T2y 5, A%
v, =/ 3a— FEER, +*[RF%&.

(2) % BB IS\ TIXTR IR ORI AW RS L E RIS R T I E ERREC I 2 2%,
FRELEOTRIMEEBIC S W T LIERIIGEIESRITH A L. F Ty FT <A K.

(3) AVEEHFIC I W T RLTEIGHIR R E DS, RIS E A S 510 LA AR
BB BN 5. B RIS AR (O rEUThH D, HEMBY -2, BT
= =— VKR,

IHHDRERNS, EHOBEIC X v MLERNHIOBIECEROL 5 2 LR HEE L.

RUALTE FIEIHIRI D% 1 D Fifetd & SEHIAR s O i LVEF O lag SO B & CREIEIEED IR i BL
100 ppm DHFHTHOED L 5 ThB. 7oy —5F>N—RNa>~<x 7 7K, =/ a— VHR, &
STYFT<AR, F4xy, FAREBE 7 = = — NV KR>PCPHHRF Y — 5. IndsFoR, B
7= =— KRR LOHEER Y — & KIERLIEH O IR O @FRC 3o T —REIC 2 5 O TEIHER A HE
L, ¥-oh b oK TRERINEROEPCRAMBXIC L TH D7,

2. WILrERIEIFIOREIE L IinER O EREZEAL

R#F L D RBAOELDOZEFRCVER T 2 iLTERAGHIESED L 5 THO7.

() RFEIOTyE=T OZLEIHTZED; AR, BEE7 =z =—VKH, 541wy, ~<—
PN

2) TyvE=T7XHhBEEBRA~D LML LT EED; FrTyFTIAN, T —F
(& PH TR\ TIL o OFERILIRY).

(3) HEREER X b RSER OB LA L WG B b D; HER Y — 5, BT = =— VKR, FK.

4 TvE=7 X OHEMHR BIOHENRLDHBNOZARAH T L0, —Na, Fi v
v, &/ a3 — FELHB.

3. RS & B LrERETHIFE Iy R

FEER D 5 Bk, HEERIS, MUEEES L O EOMIEOMEC X 2R LRIfF O% RO
B RET L.

FHEK IR ARAARD 45, 60 I L 75 % D 3 BREECOVCTRET L 723, W LfERIfF o %h
BirwThd HEAGOLRGHBECKTEH DK,

FHERIEE pH 52, 6.5, X0 7.8 O 3 REEAIRIT TEREYIT O, BL TR pH OEEITHY
ACVEREIGIRI OB RN A TH DN, & 12 pH 18 D51 pH 6.5 OBATH L TR LIEFREIEH
DEENRELSET L. ki pH T\ TR INE R OEIRAE T L.

AR & R LTEFREIEIBI DA RICEE 3 2 HERE, BERDOED /N WER 8 L B OED A X\
SHE RO 2FEELY AT ok, WIS LR O DI WG ER L WBE L D HIEIEN AT
Dt BERO %N L BRALTERIIGIFI O RO ZERIER LT L W EF BT RSTELD.

PLED#ER X b RALTERIMFRI ORI RLI D activity DEIREE, FXMEL R B3EMEDOT T
KEWZ ERHERLIC.

S LESHO M L OKE BT OV OLER R EILL, pH % 6.5, KyaBAREKED
60 9% 1= LU CRYLIVER#HIFIOR) R A i U1z, ZORRIC LU T oMby — 5713 < O 1T
HHIER AR LTS, oW LrERIHAIE LB ORI X > CTIHEIROIEMNNEEI L. Lt
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D TRALTERIIHRI ORI S >Cix, LEOREICIS U C MFITEROM S D& BIR T XE 2 &
LS NN

4. HK T I\ B BEEREH IR 2 AL E R IR O g nsh R

TEABEEROBBE L ORNEROBEC KT T LI ERRIGR O BB OWTRETL, &
LITxRy PEHEBIC LD, FEIEZKRIEKE COMMORLIEN, * XOUKRDEE, WE, ERWINET
EC KIETLIER G R D B O\ TRET R Nz 1.

ALIE ISR 2 L BEC in U THIRRBIC o &, REEfhic—EIc 7 v = = TERL, 23T
WERT B0, HERTRT 27 v ' =T ORFHMIMLIERAGRIRDO K E W DIz EEDI.
TP O MmBREE R O A R EIIE L TRALTER ISR ORINC X v iU 7o, dACRREC 1) 5 13
moT7Tye=T7HERERIL Ty -SRI TR BUEX L DB EICREERE TS
fo.

B RFA T ML T HEAORRBIT U 7 A O i o MAREE R B 0 AN M LERIHIR O
Mk bR Il LTy —4, X—a, BTz =— VAR, FA ey BSIP<4T
DFRITIEE TH Do

FEET R L E R EIRAIR IR B Az,  MRREIC 10E R DTk Ui 0@k
DEBEEER (BL L THBEER BRI ELAHEXICHL Thiel, tEF¥TYFT=
AF, N=RaBLOFA vy XK TIEEL Dol BEKLHERUK OB ATRL R L
1oh3, ZDRERIC X AUEIALVE RIS RAR IR LR F U CAREO R, MBS JOEFRRIX
BNREL, LEFTTYFTIAF, X—=RaBLOF A vy OFRIIBEETH O, hBBEER
Rz 35\~ T b A LVE AR AR AR e U CKFEO IR s L O ERBNEN K TH o,

PLEDRER Db ALrERMGIAI O il RO T ER O BBLRAE TR L DT, BRINEHRD
Wbt O ARIBC BT AIRE 1T 23005 2 Z L WS inDle. FIKTRDEELE
ST WIERE ORISR CRMLERZHIRIL, AR 23R8 RKERORGEED 5 52 L HFEHL,
BE~DORFOT M2 Rme L 1.
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Résumé

It is well known that ammonia added to soil is oxidized into nitrate by the nitrifying organisms
under aerobic conditions, on the one hand, the nitrate and nitrite in soil are microbiologically
reduced under anaerobic conditions sometimes accompanying with denitrification process. SHIORI and
his collaborators found that ammonia added to the flooded soil was converted into nitrate in
the oxidized layer, and then nitrate was leached down readily and denitrified in the reduced
layer. Moreover, they confirmed by pot and field experiments that nitrate applied to paddy soil
had been little available to the rice plants. Further, it is common knowledge that nitrate ion is
not susceptible to soil adsorption, so that it is removed with percolating water or by diffusion.
Thus, in Japan, particularly in its southern region where the temperature at about the time of
transplanting rice plants is high enough to be ready to cause the nitrification in soil, it is economi-
cally valuable to inhibit the nitrification of ammonia applied to paddy field as basic dressing
for rice plants.

The studies presented here are to search for the chemical agents that efficiently inhibit nitrifi-
cation in soil from among a number of chemicals and pesticides, to elucidate the mechanism
of their inhibitions, and to ascertain the possibility of the utilization of some of them to agri-
cultural practice.

(1) The inhibitory of chemicals and pesticides on nitrification in soil.

(a) Methods of experiment.

The soil used in this experiment was taken from the furrow slice of well-drained paddy field
at Fukuoka, and some natures of it are shown in Table 1.

The search for nitrification inhibitors was conducted in the following way. That wet Fukuoka-
soil corresponding to 20 g dry soil, whose soil reaction had been previously adjusted to pH 6.5
or 7.0 with CaCO;, was weighed into 50 ml Erlenmeyer flasks, and added with 5 or 10 mg of
nitrogen as ammonium sulfate or urea, 1 mg of P;O; and K;O respectively by using KH,PO,
and K,HPO,, and chemicals or pesticides corresponding to 100 ppm on dry soil (in the case of
pesticides addition amount was on the basis of the available component). All the samples were
moistened to 55 or 65 per cent of maximum water capacity, bunged with a wad of cotton and
incubated at 30°C for 2 weeks. After incubation each soil sample was added with 200 ml of
IN KCl (pH 7.0), shaken for an hour and then filtered. Ammonia and nitrate in the filtrates
were determined by means of CoNwAy microdiffusion analysis, and nitrite was determined by
the colorimetric method using the Griess reagents.

(b) Results.

As shown in Table 2 to 7, the rate of nitrification of the check in each Table was not the
same, especially the lowest in the case of Table 2 (nitrogen added: as ammonium sulfate, 50
mg of nitrogen per 100 g dry soil, soil moisture : 55 per cent of maximum water capacity, soil reac-
tion: pH 6.5). The chemical agents that efficiently inhibit nitrification in soil are as follows :
diazinon, dithane, BHC, PCP, sodium chlorate, dicyanodiamide, sodium azide, vapam, PMF,
riogen, maneb, iodoacetic acid, 2-mercaptoimidazoline.

It seems that each of the chemical agents which inhibited nitrification efficiently in this
experiment has one or more of the following characteristics :

(i) It is chelating agent to metals.
(ii) It attacks the enzyme system containing iron or copper, or SH radical in enzyme.
(iii) It is soluble in water.

(2) The relation between cocentration of nitrification inhibitor and its inhibitory effect.

(a) Methods of experiment.
Wet Fukuoka-soil (pH 7.0) corresponding to 20 g dry soil was taken into 50 ml flasks,
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added with 5 mg of nitrogen as urea, 1 mg of P;O; and KO respectively, and various amounts
of each inhibitor. All the samples were adjusted to be 60 per cent of maximum water capacity,
and then incubated at 30°C for 2 weeks. The methods of determining ammonia, nitrite, and ni-
trate in soils after incubation were the same as (1).

(b) Results.

When each inhibitor has more than a certain concentration, the higher the concentration of
inhibitors in soil, the stronger the inhibitory effect becomes, and it seems that at least three
different types exist in its relation as shown in Fig. 1 and 2.

(i) As for inhibition of nitrification, the inhibitory effect increases lineally with concen-
tration of inhibitors in soil : sodium azide, vapam, dithane, iodoacetic acid, thiourea.

(ii) Within the limits of certain concentration, the nitrification activity decreases lineally
in a little ability with the increase of concentration of inhibitor in soil, and no more decreases
with concentration above it: dicyanodiamide.

(iii) The inhibitory effect is not strong in wide ranges of concentration, while the nitrite
oxidation decreases with the increase of concentration of inhibitor in soil. Accordingly the ni-
trite in soil increases with the addition of inhibitor: phenylmercuric acetate, soidum chlorate.

(3) The persistence of the effect of nitrification inhibitors in soil.

(a) Methods of experiment.

Wet Fukuoka-soil (pH 7.0) corresponding to 20 g dry soil was taken into 50 ml flasks, added
with 5 mg of nitrogen as urea, | mg of P;O; and KO respectively, and designated amounts of
nitrification inhibitors. All the samples of moistening to 60 per cent of maximum water capa-
city were allowed to stand at 30°C. At predetermined intervals ammonia, nitrite, and nitrate
in soils were determined by the same as (1).

(b) Results.

Fig. 3 shows the courses of nitrification in soil added with the inhibitors and urea. In the
check, the nitrification occured immediately after the incubation, wheareas in the soils added
with the inhibitors except sodium chlorate the nitrification delayed evidently. The decreasing
order of the effect of inhibitors on the lag period preceding the appearance of nitrate or nitrite
in soil was as follows: sodium azide>»vapam>>maneb>mercuric chloride, iodoacetic acid, di-
cyanodiamide, dithane, thiourea >phenylmercuric acetate>PCP>-sodium chlorate.

Further, in the case of mercuric chloride, phenylmercuric acetate, and sodium chlorate con-
siderable amounts of nitrite were temporarily accumulated in soil.

(4) The effect of nitrification inhibitors on the processes of conversion from urea to nitrate in
soil.

(a) Methods of experiment.

Three experiments were conducted to examine the effect of inhibitors on the ammonifica-
tion of urea, the nitrification of ammonia, and the oxidation of nitrite. In the case of the am-
monification of urea, wet Fukuoka-soil (pH 7.0) corresponding to 20 g dry soil was taken into
50 ml flasks, added with 5 mg of nitrogen as urea, 1 mg of P;O; and K.O respectively, and
designated amounts of the inhibitors. All the samples were moistened to 60 per cent of maxi-
mum water capacity, and then incubated at 30°C for 10 days. At different intervals urea in
soils was determined by the method using urease.

In the case of nitrification of ammonia and the oxidation of nitrite, soils were incubated in
the following ways. Wet Fukuoka-soil corresponding to 20 g dry soil was taken into 50 ml
flasks, added with 5 mg of nitrogen as ammonium sulfate or sodium nitrite, designated amounts
of the inhibitors, and 1 mg of P,O; and K.O respectively, followed by moistening to 60 per cent
of maximum water capacity and incubating at 30°C for 2 weeks. After incubation, ammonia,
nitrite, and nitrate in soils were determined by the same as (1).
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(b) Results.

As is shown in Fig. 4, mercuric chloride, phenylmercuric acetate, dithane, and vapam strong-
ly inhibited the ammonification of urea in soil, wheareas sodium chlorate and dicyanodiamide
did not. The eifects of several inhibitors upon the processes of nitrification of ammonia and
oxidation of nitrite are shown in Table 10 and 1l. From these Tables, it may be concluded
that mercuric chloride, phenylmercuric acetate, and sodium chlorate particularly inhibit the
process of conversion from nitrite to nitrate, while sodium azide and dicyanodiamide strongly
inhibit not the nitrite oxidation but the ammonium oxidation. In the high pH of soil (Refer
to Table 13), however, sodium azide made nitrite accumulate, therefore, it may be that the inhi-
biting mechanism of it to nitrification is essentially different in the lower and the higher pH
of soil.

The effect of the inhibitors upon the processes of conversion from urea to nitrate may be
condenced in the following scheme :

Phenylmercuric acetate Dicyanodiamide .
Sodium chlorate

Mercuric chloride (Sodium azide)
>~ ~ - '\ _ - - .
Y IR T A N [ —
Urea —>|A : —_L*_,IN : w__+-
mmomd/' itrite /:7
Dithane
Vapam Lodoacetic acid

(5) The relation between soil conditions and effect of inhibitors on nitrification in soil.

(a) Methods of experiment.

The experiment was made under the conditions different in soil moisture, soil reaction, po-
pulation of nitrifying organisms in soil, and kinds of soil.

(1) Soil moisture.

Wet Fukuoka-soil (pH 6.5) corresponding to 20 g dry soil was taken into 50 ml flasks,
added with 5 mg of nitrogen as urea, 1 mg of P:0; and K20 respectively, and designated amounts
of the inhibitors. The soil samples were moistened to 45, 60, and 75 per cent of maximum wa-
ter capacity respectively, and then incubated at 30°C for 2 weeks. The methods determining
ammonia, nitrite, and nitrate in soils after incubation are the same as (1).

(ii) Soil reaction.

Wet Fukuoka-soil samples were adjusted to pH 5.2, 6.5, and 7.8 respectively with potassium
hydroxide. These soils corresponding to 20 g dry soil were taken into 50 ml flasks, and incuba-
ted by the same procedure as mentioned above except that soil moisture were adjusted to be 60
per cent of maximum water capacity.

(iii) Population of nitrifying organisms in soil.

Fukuoka-soil and Isahaya-soil (alluvial, clayey) were used in this experiment. These two
soils were adjusted respectively to pH 7.0 with CaCQ;, added with 30 mg of nitrogen as urea
per 100 g dry soil, and incubated at 30°C for 3 weeks, and then filtered in order to remove nitrate
which had been produced during the incubation. By this treatment, the nitrifying organisms in
these soils were propagated (Refer to Table 15 and 16).

These enriched and the original soils corresponding to 20 g dry soil were taken respectively into
50 ml flasks, added with 5 mg of nitrogen, 1 mg of P:Os; and K:O respectively, and designated
amounts of inhibitors, and then moistened to 60 per cent of maximum water capacity, followed
by incubating at 30°C for 2 weeks.
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(iv) Kinds of soil.

The soils used in this experiment were taken from various regions in Japan as shown in
Table 17. All the soils previously were enriched with the nitrifier population by the procedure
of incubation as was mentioned above except that the soil reaction was adjusted to pH 6.5 with
CaCOs. These enriched soils corresponding to 20 g dry soil were taken into 50 ml flasks,
added with 5 mg of nitrogen, 1 mg of P:O; and K.O respectively, and designated amounts of
the inhibitors, and then moistened to 60 per cent of maximum water capacity and incubated at
30°C for 2 weeks.

(b) Results.

The result of experiment (i) is shown in Table 12. Each inhibitor was more effective at
lower soil moisture, especially sodium azide perfectly inhibited the nitrification in each soil moi-
sture, while the nitrification rates of the check were equally heighest in every soil moisture.

The stronger effect of all the inhibitors on nitrification were at the lower pH than the
higher pH, as shown in Table 13. Sodium azide, vapam, sodium chlorate, and phenylmercuric
acetate had a tendency to make nitrite accumulate in soil at the higher pH.

The relations between nitrifying population in soil and the effect of inhibitors on nitrification
are shown in Table 15 and 16. In each soil, ammonia was not noticed in the check soils
after 2 week incubation irrespective of the nitrifying population, wheareas, any of the inhibitors
was more effective in soils which had the smaller population of nitrifiers.

These facts indicate that the effect of inhibitors on nitrification are enhanced under such
soil conditions that the activity of nitrifiers is made to decrease.

The effect of inhibitors on the nitrification in various soils which were adjusted to a given
moisture and reaction, and enriched with the nitrifying population, as shown in Table 18, varied
irregularly with the kinds of soil except that the inhibitory effect of iodoacetic acid was lower
in every humus volcanic ash soil, though there was no soil in which nitrification inhibitors were
not effective, particularly sodium azide strongly inhibited the nitrification in every soil. In order
to inhibit the nitrification in soil by using the chemical agents, therefore, one would need to
select the most efficient inhibitor according to the kinds of soil.

(6) The influence of nitrification inhibitors on the mineralization of native organic nitrogen in
paddy soil.

(a) Methods of experiment.

This experiment was conducted under the upland and flooded conditions in the following
ways. In the case of upland condition, wet Fukuoka-soil (pH 7.0) corresponding to 20 g dry
soil was taken into 50 ml flasks, and added with 1 mg of P;O; and K:O respectively, and desig-
nated amounts of inhibitors, and then moistened to 60 per cent of maximum water capacity,
followed by incubating at 30°C. At prearranged intervals, ammonia and nitrate in soils were
determined by the same method as (1).

The procedure of incubation under the flooded condition was as follows. Air dried Chikugo-
soil (alluvial, clayey) corresponding to 20 g dry soil was taken into 50 ml incubation tubes,
added with 1 mg of P:Os; and K;O respectively, inhibitors corresponding to 100 ppm on dry soil
and 25 ml water, followed by mixing thoroughly. All the samples were incubated at 30°C for 4
weeks bunging air tight,

(b) Results.

Under upland condition, the course of accumulation of inorganic nitrogen in soil is shown
in Fig. 5. In the early stage of incubation, the inhibitors except sodium chlorate and dicyanodi-
amide slightly accelated the accumulation of ammonia in soil, and at the end of incubation, the
amounts of inorganic nitrogen as a result of the mineralization of native organic nitrogen in soil
were not decreased by the addition of inhibitors except sodium chlorate.

Under flooded condition, the accumulation of ammonia in soil after 4 week incubation, as
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shown in Table 19, was not suppressed by the addition of inhibitors except sodium azide.

(7) The influence of the nitrification inhibitors on the denitrification of nitrogen added to flood-
ed soil.

(a) Methods of experiment.

Wet Fukuoka-soil corresponding to 20 g dry soil was taken into two sizes of incubation tube,
2 cm and 3 cm in diameter respectively, and added with 2 mg of nitrogen as urea, inhibi-
tors corresponding to 100 ppm on dry soil, and 25 ml water, and then mixed thoroughly. After
incubated at 30°C for 4 weeks covering with the thin polyethylene membran which had a few
pinholes, ammonia, nitrite, and nitrate in the incubation tubes were determined by the same as
(D).

(b) Results.

The denitrification of nitrogen added to soil, as shown in Table 20, was greatly suppressed
by the addition of each inhibitor, particularly sodium azide, vapam, phenylmercuric acetate, di-
thane, and maneb. With regard to the amounts of inorganic nitrogen left in soils after incuba-
tion, the difference between two sizes of incubation tube (two depths of soil layer) were less
significant in the addition of these inhibitors than in the check.

(8) The nitrification of urea mixed with nitrification inhibitors and its availability to paddy
rice plants.

(a) Methods of experiment.

This experiment was carried out with two steps. In the first step, wet Fukuoka-soil corres-
ponding to 1.5kg dry soil was taken into polyethylene bags, added with enough amounts of
CaCO; to make soil reaction pH 7.0, 300 mg of nitrogen as urea, and designated amounts of the
inhibitors, and then moistened to 60 per cent of maximum water capacity, followed by standing
at room temperature for ten days, June 18 to 28. After incubation each soil sample was packed
into 1/5,000 a Wagner's pots in which 1.5 kg of wet Fukuoka-soil had been placed previously,
covered with 1,500 ml water, and allowed to stand overnight, and then 500 ml water were per-
colated, followed by covering with 500 ml water and standing overnight. The percolation with
water was conducted four times, and ammonia, nitrite, and nitrate in the water percolated from
each pot were determined by the same as (1).

In next step, to each pot which had been percolated previously with 2,000 ml water, 750 mg
of P,0; and K:O respectively by using KH,PO, and K;HPO, were added, and then paddy rice
plants were transplanted on July 2. The rice plants were harvested on October 28, followed by
measuring the yields and the absorbed nitrogen.

(b) Results.

The amounts of nitrogen leached out by percolation with water, as shown in Table 21, were
decreased markedly by the addition of the inhibitors, particularly dicyanodiamide, dithane, and
vapam. The growth of rice plants, especially the numter of tillers, the yields of grain and straw,
and the amounts of nitrogen absorbed by crops, as are shown in Fig. 6 and Table 22, were larger
in the addition of the inhibitors than in the checks in both cases of addition and non addition
of urea. These results indicate that some of the inhibitors strongly control the nitrification in
soil by the addition within the limits of which are harmless to rice plants, and as a result, they
prevent nitrogen applied to paddy soil from losing through percolation and denitrification.



