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KRBHEEAICE. T— N, NOs-N Ol b %
matee CHICHLT, /E - KEERHO NMHRZ,
EETMcHEmML, ChiEREoESLs60LE
Aohd,

BYf-boZE L &HktHRk (g/ha d) %, %6-
1~5 iKR?,

T—Nic2WTid, KEIEFIH-13~37, KABIEME
f1#315~195, /h#EE151~246, KEE5~2TgN. ha
JAdOEHEICH b, BRISEY. BHEBLURD SR
DEICLDEMYPRE P -1z, Fh, FEETHE L,
MERKH T1222.6~73.9, WM TI2100~168gN.h
a/dEi -, BE, HEEHKRAL TV S Bt
PoOEROREAFRAAMIZ, KHS52.1, 4308
gN/ha/dEB-THD, XARBOBE, S, B
KHET IO MEREC L -> TREAD 0.4
~1ABICEMT AL, ERBliTO/NE - KT
VETR LB D1.9~3. 265 1c M3 3 45, O
Bf1D0.3~0.5EIET T2 &mseEhl,

T—-PicoWwTid, KWBEMMIC13.5~23.6 gP.~
ha/dE@L L~ 7o dd, KRBIEIEMIRIZIZ0.3~06&
E< ., MBKBEOEFEEII8.1~11.1gP ha/d& i -
foo Efo, /NEFE0.5~1.3, KEE0.8~26L7H,
W OFEEE30.6~1.8 gP ha/dEED» - 1,
BERABHALTVWAEY) »yOREAFERAS I, AE
3.5, #18.4 gP ha/d TH b, M kHTIZFHE
ik 0 &fd - fods, WHEIROREA X b H{Eh-
e ZEBTIE, SiATHOEYE) Y REBHILE

(gNha/H. HAA#HZE L5 EREAFRE

#6—-1 FEEOHYLwELg|sHhE
S - R

X&H A % Kk B . W HEKH (304E) KRE 206

JEFEFR FEFERTT KREfE" FEFE(E® KERfE' /D E' K 8 e KB HRH &R FH
1 65.1 17.7 -128 151 374 1950 9.9 326 123 226 1203 493
2 76.3 376 -89 285 218 1794 16.0 475 64 274 1214 509
3 1463 882 -123 98 168 1513 53 1104 22 574 995 679
4 113.4 712.6 -0.0 88.2 27.9 19456 21.4 914 11.5 52.2 133.1 72.4
5 1946 1204 -84 1081 168 2458 267 1410 4.2 T3.9 1680 975
¥ 1191 673 95 673 241 1932 159 M6 T3 467 1302 67.6
F:1) 1 FEOKREANOZ LS 25 MR, 2L IFHOESME L, EBkE (3 04F) 0EL5|

EPEHMERMH L1,

2) fEOEKT. RRMSROERETT.

—



KHRKBH Z2HoBANEAKES L CHEEEY - RIS

A< Bkick - T vAhiEAEEh, BHEhE
(5L, FLEEEAEREORRICL > TIEHO
BERAD - o TP KHOMMERE LTE
ZAohb, &5ic, BECHOBBLIZBATS S &
ELONBH |\ 54 4 — 5 RRIEEEEE
Rz, BEFOMBHKNL (., TENFISOR
HYESREH LBl b ERT ZLENSE,
CODI2WTIR, Y~ EE8R, KEIEMABIc411
~TRTH->cDIIN L, FEEAFMIZIZ22~ 57gha
SAEED - Tz Ez, PEEMGED - 1225, KT

fEMiC 13121 ~211g ha 7dicmL - EFETA

B &, MEKE262~310, BRMIAT5~132¢. ha,/d

LD, BkEHTTRBECBEOHETICHES 2 Mk
BLUHFBRROEL. WA TIEMOERRN Rk
Mic & 3 kigsEMyomMmL 1EELTVWE 6D
LEZ N3,

Kic2oWwTid, KREOEA & IEfERITAEN S
PG TMBEK M 13186~266g /ha/dE L 12, %
1oy R ONE - KE &R IIFEFEY T187~305g,
ha /d&15 0, MEAKEE KBS b -1,

#£6-2 YVvoBRYLHELIISHHHR (gP/ha/H. AAAMHZLS | SREAHR
T 5 E

K& o B Kk H W 3 MEKE (305F) Wil 2¥6]
AR FRIEH KRRE FEERE" KRBPE' /D R K §' Jefet KRB M #M R

1 03 03 185 03 23 08 11 03 169 84 09 66
2 04 05 137 03 193 07 0.8 04 165 83 07 64
3 03 04 155 03 169 05 08 04 162 81 06 6.3
4 05 06 236 06 23 13 26 06 220 111 18 87
5 06 06 195 04 209 09 16 06 202 102 12 79
¥EH 04 05 172 04 196 08 14 04 184 92 10 7.2

Z6-3 CODOHNAhZELG| =HHER

(g/ha/B. RKAHZE LI REAHR)

—_———

R I |
X& o B Kk H e # A MBPUKE (3448) iRm0
FEFERT" FEFERE KRBME" FRPEMT' JKREBIE® /b &' K &' et KB EM S/ &m
1 425 366 459.2 285 7318 504 129.0 358 5855 3103 783 252.3
2 39.8 414 4307 274 6318 555 1237 362 531.3 279.0 79.7  229.2
3 376 349 4106 21.5 5916 487 1214 314 501.1 261.7 745 2149
4 57.0 441 4743 333 669.8 88.2 210.7 448 572.1 3034 131.7 2605
5] 47.3 435 4207 263 6056 59.2 1344 39.1 513.1 2716 859 2251
P 48 401 439.1 274 646.1 604 1438 375 5426 2852 90.0 236.4
H6—4 HYVovLoEYbELS 2HHR (g/ha/B. R/KARZELS|EREARD
¥ B E
X& # & Kk H W M HFUKE (3085 RRE 28R
IFFERT' FEPERE” JKRBIE" JEMERE AKREFE® /N 2 K 8 FEfEFt AR R M 6
1 261.8 1543 1788 1263 203.9 1483 257.3 180.5 191.3 1858 187.0 186.1
2 293.0 157.0 217.9 1285 192.2 ‘1664 296.2 1928 2050 1988 2125 202.2
3 316.7 1849 2480 138.2 2128 201.3 364.1 213.3 2304 221.7 259.1 231.0
4 339.2 2000 325.7 1462 282.7 2269 4176 2285 304.2 2656 2946 272.9
5 294.1 188.2 2972 153.2 2034 2303 4420 211.8 250.3 230.7 3054 249.4
W 301.0 1769 2535 1383 2190 1946 3554 2054 2363 2205 251.7 228.3
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3.4 KBEEMABMICEIINNOENRERE
SRR

AMERTIR, AXA/FoRo2FLTIHEY
WAL, EOE (3 2EOTIGH) (2132~134g/ of
Th-ot (7)o —4. HEX T}, 33~T6g o
EEMBMBE O, PHE - boAXKYHR L DES -
2. EOHR, AHAfOTRYEALR (HiEED
o+ME) 1, AHEXTZ{, FEMOC. /N
Bhat,

ERORSRRIZ, 30FEEET, NO.T~14,
P0.13~0.46, K1.0~29g/ o O@HicH >, &
SHELEI L ANRINEOMMEAZ L, DOoHEAK
T0.72, boBHEX T0.28gN/of &S b, KBIEME
ffic Bt s @BHHOBER (3 hEFE) D65%.
4% icEhEFhBEYEL /=

3.5 fEMOLEWRE RSB NE
EEMoOIRE, HE - b oREARICNT 3 HEM
ELTEBIERT,

%7 BEOLERS L URSRINE (g/nf)
' D
. MEAER (VD WAARDE () AR
1986 1987 1988 i N P K C/ Ni=

1 A - H ol 100 136( 84) 165(137) 134 140 045 2.81 59.1

2 AHHE - DosER 94 136(107) 167(144) 132 129 046 2.89 52.5

3 M E.bosa 24 97(43) 106(80) 76 1.01 026 1.90 93.7

4 #H E-bolEA 13 45( 14) 41(C 16) 33 0.68 0.13 0.97 18.5

5 B E--boiEER 12 TTC 26) T9( 49) 56 090 023 1.67 20.8

B 1) MEAEERD () Wik, RXA /579 #90EHRETRT,

2) * AMANCEAARERY ME+HEEDS) OC/NEERT,
£8 (EWODRIENS X U BRI
Y O R MNE KE 2  KEONRER(E/d) KO PRI/ o)
1986 1987 1988 1989 1989 ¥y 1986 1987 1988 1986 1987 1988

1 F¥g- oA 91 95 113 93 107 100 104 136 14.5 262 293 3.24
2 FBE - bR 9% 99 109 102 109 103 116 136 143 292 3.16 2.95
3 # E-boiH 94 101 108 115 114 107 127 145 139 305 311 293
4 # &-bSHH 101 104 109 111 114 108 13.0 144 143 3.08 3.02 3.08
5 # E-boSER 100 100 100 100 100 100 13.0 14.7 13.2 3.11 3.01 3.03
H1) IEIKES 21008 LA, 25, KE5OWREN (g /o) 2. 19865KE (A : 700,

198T4EKRE : 765, 1988%F/KHE : 671, 19894/ (WTFRE) :382, K& (FHEW)

2) /hE, KEOHRSBINEREZ, ZIICFRT,

T, Ko TiR, FHEREXT14EHI4
~9%MNT 2 b0, 2FEBHICIZENBH]~5%IC
BExh, IFEEICRI~13%OMNIckEL -, 78
2 bolAR TR M tRoM{LRTRALH
B, DEXERMENILEVIRETHH S I
FEnt, BB, IEBICMIIRMEDL SNAD
i, e s &S5, TEICERERBEN M
mL, NIEREMEELEZ LIt EX 503,

—%, HELERTRb SR> >RER &S

: 359,

b, BboAIc X 2R IIBENICEEL, 3
FEHITIZ 9% &8 -1, BHE - DO TIZ, PHE -
HOMEARKICHE~AT, IRETSPLPH NI
Do, AHEES. B/ bokMEEL, BRI
EFEEEL > EBIFRENERIZLI-EEBA NS,

IMRIT2WT IR, KB O RHELEX T3,
BiE - bo AR ICE~THIBRBED Shiih-
fobi, BHERBEX TR SRS LU T OREEIRNER
2k > TII~15%MM L - KEKK>WTH, KBk



KHEICBIT 30 S EAMIEKKES L UL ERED I RIZTER

feffioMEnBXicE VT, fibs - EbolEHE
SUETNSOBENRMERIC X - T14% 8 L 7=,
Licdi-T, 2BMoFSRiEEIE,. BHE-DbS
BAXARLE . MR LEFNICELEL .
fEfO NIRVER I, BHiZ - DoERRETMML- 6
o0, NEMicAERBYLONEl-, /2, PR
ki, e & G LA, KR (57— 988
RAMBEIcEAEREIEAYBEDONEM -1,

3.6 ¥X. V., HAuoLol*E

4 FROBRAONEER -1~ 3 1TRT, AR,
Bk L URKS - OMAR. (FORES L UIEMO
MHRTH O, XKz, BHHS X UiEHIC X
SR EYRNRTH 5,

7, NikoWLTid, BhoRA &5 Hi48~66g
/ol EHI282~%0g, / nf &b, HHEBEE L -1,
Chiz, FhERETICLIMA, RECL3HHE
ERMLTELT, KEETREREEROS W &M
EELI-LELAONE,

LT, WEKEO IEMcOVWTNIGEEE S &,

L. B2 - Do MAX TI3-3.2g/ of & T HOEEH
WL, A¥HE - boMHEETI33.1g /ol SAS L
B-THH, BiE - boREAXIcHd 2Hmikid,
Fh®¥h133, 196g/ ddTh-1, HAHFRMEL
KBEREREENT 5L, HHE - bSEAR TR, #
fEftiicEmIE RS h B & & bic, ENCHTRME
BRicHRbxh, KBicAESIcBxhi-C s,
Fhict L TARIHE « b S AKX TRIEEMN B ORM
{fbxhiNORHMDPLE VWb OO, BIEWMbIcEN
LR IcREZh, KBOBRIMMFMEhEI LR
LALLM B, LB, KERCHT 3 NHLHRD
e (ESOXHE) 2, 2XRgT, BHKE25%.
RRiM4B% & i, £ TN TH - 1= (E10),
Pic2oWTik, /hE » KEfEOMRET T2IRA N
LED, F#ESHEOEHRVEBD oL DD, ¥
g boREAXERVWT2BMONE 5 » 2453
FEhTW, KE2WTh, PLERBICABESH
EOEFELOoh3bOD, HE - hoBEARXT
2. BboHARICHEYTAKO< 1 + ARMEAHT
ot HE, EHOMKERIL, 2¥Mo2EFEYT,

B2+ b ORIEAX, BiE - bOBIRKTIRENEN P 9%. K88% &1 -7,
16,5, -12.9g/ ot £ B 5 Hic KA LE > 7o L
£9-1 ERONE  (gN/ud)

X A x M & %

RE Mk Ak AEE R AH " i Ew M emm

KB E AT 1t =3 mx it OF

1 36 2.8 178 420 660 385 68 266 T19 B85 16 101 820 31 -191 -16.0
2 36 28 49 420 533 395 64 270 729 89 14 103 82 73 296 .29
3 36 28 49 420 533 411 76 249 736 115 13 128 864 -122 -209 -351
4 a6 28 176 420 o60 417 73 274 764 121 13 134 BO8 -32 206 -238
5 36 28 — 420 484 409 66 258 733 158 13 171 904 -165 -255 -420
g 36 2.8 90 420 574 403 69 263 T36 114 14 127 864 -7.2 -21.7 -29.0
x9 1y voiE (gP./ of)
" A % M R %

XE Mk Ak AR BN GAAH % i £ xi M emm Sum

KB E AT H 28 mE M =

1 010 002 3.16 1266 1594 B8.79 159 287 1325 O0.71 028 099 1424 024 148 1.70
2 0,10 002 316 1266 1594 903 168 295 1366 069 028 097 1463 001 130 1.31

3 010 002 316 1266 1594 909 181 301 1391 069 025 094 1485 -002 1.11 1.09
4 0,10 002 3.16 1266 1594 9.18 185 3.03 1406 1.06 025 1.31 1537 -0.43 1.00 0.57
5 0.10 0.02 - 1266 1278 915 1.13 278 1306 088 031 1.19 1425 -234 087 -1.47
SEH 010 002 253 1266 1531 905 161 293 1359 081 027 1.08 1467 -0.51 1.15 0.64




HARRRARAIAESE W3IBS ER6HEIA

%#9-3 HUYLONE

K& MKk Ak &8 B8 QALH

[T o T S T

i

¥t

05 23
0.0 23
0.5 23
2.3
2.3
2.3

47.0
47.0
47.0
47.0

37.6

(g of)

A §-3 i i -3
W 0¥ i H X e RRE 2R

— &% k@
K E OAE H BB ME O

408 906 453 6.0 98 611 247 48 295 96 -63 6.3 0.0
408 906 450 63 100 613 279 40 319 932 -74 4.8 -2.6
40.8 El].ﬁ 456 6.7 103 626 316 45 361 987 -106 2.5 -8.1
408 906 465 68 104 637 370 53 423 1060 -163 09 -154
408 436 477 60 95 632 354 35 389 1021 -452 -133 -585
408 812 460 64 100 624 313 44 357 981 -172 I]'._E -16.9

®10 EHOKHR (ERMoFEHE)
e e S S ————————— e ——

N

P

K

K& & B K £ %%Hﬂﬂﬂélﬁﬂﬂ %%Hﬂ%ﬂﬂﬂﬂ %%Mﬂﬂ £ Ul

1
2
3
4
5

ABiE « b oER
FHE » b oL
# - bomRH
# E-bolEH

# - o

¥ 2

0.17
0.18
0.29
0.27
0.35
0.25

0.43
0.40
0.33
0.44
0.54
0.43

0.24
0.25
0.30
0.32
0.41
0.30

0.12
0.12
0.12
0.16
0.15
0.13

0.01
0.01
0.01
0.02
0.01
0.01

0.08
0.08
0.07
0.10
0.09
0.09

0.82
0.87
0.97
1.14
1.00
0.96

0.52
0.60
0.72
0.82
0.85
0.70

0.72
0.78
0.88
1.04
0.95
0.88

&) ENOMHS =R HEER,

3.7 tENMEMICRIZTESR
3.7.1 KMIEABOHBE - BhooR
Lt RAMESBRELU7 Y E=7IER
RIZREZTES
KB 2 (el IR O BEYI A RLLIOR T, RIKE
$id, SHEMEIC X A HEHEED S hY, 4.2~5.TX
10' B, g¥+OWH IS - 7z, 1o, HEE 6.0
~13.9x10°"M#. gt oEHIcH b, BE-H S
BHAX TS, - 12, MR, 8.0~26.0 X

A0 — 2RI, 1.2~5.Tx<10° M8 gt o
Bficah, BboEROFERIC LI 23EM ST,
BEfBEEL -1

e {LicBS T 2 mEHIcoVWTiR, TryE=T
BR{LARPEE R 2~4.6 < 10 B8 et OFHicH b,
ME=fMELI -1z, L L, TR/ CRREENI
1.9~48 8 10' W8 gLt oWBEIcHh, —FEOR
FAED SIS -, E/, BECMST 2R
TEBLIURERIC-oWTIR, TN 0.3~13.7T x

1'Ef gkt oEHT, FAHES#E. oA 10°, 1.1~49.2x 10 HE¥ g1+ oWMlicH b, =8
2t MEA & L 3BEERLE, LDL, FRHE B> 1 -1,
#1 1 JkHEERHA O R4 YiiE (¥ get)
iFfa 7rve=7 H " W W b
XE HBXE FRE R G OB MILEE MOEE BE REHE L o—x2
eag. 1ol ]
®10* xX10* x10° ® 107 > 10" x10* x10° x 10°
1 FHE-bSHH 53.3 75 260 11.8 25.3 137 492 16.4
2 AHHE « b oY 48.2 60 226 19.2 48.8 52 35.5 11.5
3 ¥ E-boiEH 06.8 95 98 24.1 3.9 3 1.3 24.1
4 # E-boWH 450 139 139 31.5 1.9 9 1.1 57.2
5 ¥ E-boiEH 42.0 87 80 46.2 30.8 3 43 45.0
) 2EHOKRBIE1 »BRICfEL 28I (1987T4E10H298),



KEIC B 55 5 HHAMSAKE S & UL R+ W

D &I, KFEFEFERIIC 313 2 IR Y RS A
EEALER] 3 icRd, 5d, ShEnEc k 2WiE,
#HE « D oA S A HHE - boHX oI &
hEEL I,

ARURE, BRE, FREEEIVThiiEoE%E
L&k > TEL LI - fobi, B2 - ORI TI312
AbholohicEllAsMmL,. 2 A bi3i2E Lk
. SR

—7. R, BRI X - TR
MmL., ZRERVWTFhORLI0HOFHHE - boilE
A ERIKS IR 2, B8, IFRELLo—~ 298
M. bolEASREROHER b S hdibhi,
RS ZIED SNl -1,

e ] 10°

T
105} 107 ﬁ/\:
frseno—= |
P

1041

104

10 12 2

A4
29 22 22 B

“\an)
—
=
-y
o]
B

A
A ﬁ
K3 KRRIEEFHOPHE. b SR HIEEY
HicRiETEE (1987~19884F)
O—O . # EKE-boHEH
O—0O: # E&-boERH
-0 fHE - b oA

o ki, KiBFEEAPoBE - boEAK TR
FAREE., BUREE. MRS T & O e RN e
ML A, HERLRICBS T 5 7 v €= 7T LAEE.,
MR O LIz Diih -1, £2T, #iE -
Wb oI L 3 - ENEEOE(LEETREER
ENICRIZTREEERITT 2720, ki fEL 212
ML, 7TrE=7{LREERHMcHBE L (B4),
g, TYE=TENOER Y — v 28R+ 3/
B, EF © OMMMEI & 3 FRRIchTH®, /¢
5 A=y ERDI (XR12).

T v E=T{LER . FTHESHHE, b oim >
H>MER &2 0, BHEX T2 6 BEIRRICH SMnEc
LARENEEFLL -, CHhoORKMIZ, FRIS D
SA-FICE{EMmL, TreE=T{LEBOKBERE T
T Kwso (2, FHHE « b ol >#E - bolRA>R
BHE « b SHEEI>HHE « b SBEHI>HHE - b oW
ONEIzE»t, e, TrE=T{LHOBAES 5 i
EQNy—ERTERENR, WFhoEb 1kEe
0. EREEES S, RMIcETTa vy -
vERLE. 8T, Kioso dE < i - #EE T,
nb oA B MEA LG, BboEHRT
YE-TENOERREZ®RTE TS &1,

4(®)
2(m)

3(@)

5(a)

Bl4 AKEFEEMPOBHE, b oK AR 11
D7 vE=T{LERBICRIZTER (19884F)
B . Bt 230 CTI0: MMM %



HRREERBARSE MBE FH6EFEIA

MR OKBEA I B 3 HMNOGE I, B
1> HIA350~400°C, RRMMIL1100~1200°C DHE
Bicd b, 30C, 1GAMOMKERIC LD ERT ST
»E=TENZRENMPRATILELONS,
2T, Kiso icfftoREEEfELE (15m) 28
LT, BEMSiho7 v E=7{LRBREFHT S
L, HERTOMDONAILLE T ¥ E=T{LRDOH
mk (12.06—9.44=2.62gN. of) &, |5-1DKHE
FEFEMIRA (3 4ERD) icdiF 3 T — NOREHEHER R
(7.87-5.10=2.7TgN./of) iKiZIZ—HL 1,

3.7.2 ffREOERALLIRMEM /<1
FTACRITES

{EBO/NE - KEREEE 51 1 Flke L -k
TiMicoWT, $HE - boREAEBLUBE - b
BRAXOREM A =229 LEERERL1EK
Yo

Ecy Enye Exin BEUFATPIIR, WTFh bEMR
WOMBIcL DML, Ec. Ev OHIWEIZ,

212 TrvE=T{ERORBR -V

ENENY%., 6% TH-72, T/, - HWii+iIKT
BEW <1 A< (Bey By) EMHT 30KAVS
7729 — (Ke:2.64 Ky:2.22) DRBMET LR
D> EEET B L. THFRIC 5D 3% 1
T A0OWEIR2~IN LT -1,

LT, Rl2oFELE, fELHE (15m) 261,
BAUmMMS - OMIcRNT 5L, (FORERAICE
SREM A A= ANOKMMRIZ5.79%1.04—3.97
X1.17) x1.5=2.06gN/nf) L¢MHEh3, ZON
iz, F32cihEiHitbh, SEMONINE
oMk (—35.2—(—53.8)=18.6gN,/ o) ©11%
e LB ES VA, RBSHOEME (22.5-20.0=
2.5gN ./ nf) ©82%. PP (96.5—90.4=
6.1gN./nf) ©34%ITHET 2WMEY <1 4 = 2 DK
FLECEERLTVWE, 4B, 5EHIRIZ, EDR
REWEFR 1< & & N OSEPEHOBRSIR 1Y S hish-
feds, CHIZNEBEREOZENEENICHAL ZBRIC
L3bDLEAONE,

FRH D454 —% fE+ M 10EMD

EE H B X & RGN oFEHE RETHE
Kiwso n (gN/of)

1 FWHE - oA 9.73 0.619 0.988*" 1.04 15.18

2 A - b OB 732 0.739 0.984"* 1.04 11.42

3 # E-boid 6.48 0.709 0.996** 1.12 10.89

4 ¥ E-bolEHE 7.73  0.715 0.997** 1.04 12.06
5 # E-bokEA 538 0.576 0.963"" 1.17 9.44

#:1) FMRX Y=Kwse » [(T—-15) *D,71050] o
Y : TrE=T{LikR (agN.7100gkc 1), T : BEEE (C), D: B (B).
2) 10 AMOoRATFH#IL, fFLE%E15mé L, Kiso icfEHEEE L THH,

B B 0 K & T-C T-N Ec¢ E« Ewmsx ATP Bc Bx Borge Bwy
9 B'E_ ag. kg pmol kg w/kg kg % o

4 BHE-bolA 922 0.191 1681 261 984 378 445 579 200  3.03

5 MME-bOMWA 198 0178 1331 179 545 140 351 397 177 223

ZF:1) Eco Evo Exin i3y 700h VAMEKICEDAIEEL - - HRERR. £9%, =Y F ) Y REER.
2) BEY L +<AC (Be) = 264X Ec . MEW 1A= 2AN (By) = 222XEu o
3) KRBIE 3, /- KEME2FEEMEL M- iNE R,



KHEIZBI 50 SHERANHAKRS & ULEMEYICRIZTER

#13-2 RO (5ERM)

———=—

(gN,/ of)
N %

i A *x H
EE HBREZ Rk Rk A BE A fE ¥ & I iw FH O EEE E 2
&t A R KE M B8 M H A (38 (289
4 - boEH 36 28 222 540 B26 417 164 384 95 200 1.3 213 1178 32 320 352
5 ME-bOMER 36 28 540 604 409 147 348 904 225 13 238 1142 -165 -373 -538

) e, KR8 fE A 2TE AR 2 fenattilitnd,

PLEDREBGRSY 5, HEX T, fEYREOHA
Tk -» THMFRBMEMHMML M, ThSRBND
REPEHER R YT 3 BOREEREN B X UK
A ANE LTEFL, NIBEKEO#ER S
MONBENcHES LLELLNE,

4. BEER

AREEER BB 2 KEERET 0% LS| 2HHA
fR (MHARAS) 2. BESIOKERRI S
B12EBSRS S, FI@EE LTNI09.6, P 9.6g/
ha /A ShTWE o LdL, EERMORE
AR, LtRoFMREcREEsh T, &
BIS PR 5 4 LORD S MAETH - - B
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Summary
With extension of the drainage practice and the rotation of paddy by other crops, the
control of discharge of nitrate nitrogen from paddy fields has been required in order to prevent
the pollution of lake and underground water. Therefore the influences of plowing and straw
incorporation in the paddy field on the generated load of eutrophic materials was investigated
by using lysimeters for four years. Furthermore, the effect of rice straw incorporation in
fallow paddy fields was investigated with reference to changes of soil microbial flora and
easily decomposable organic nitrogen.
The results obtained are summarized as follows ;

1) The generated load of nitrogen which was calculated by subtracting N in the irrigation
water from the surface and percolating discharge was affected by cropping periods, the plowing
and treatment ways of plant residue, ranging 15~195, —13~37, 151~246 and 5 ~27gN.“ha
/'day including three times of fallow periods of rice, two times of rice cropping periods,
a wheat cropping period and a soybeen cropping period, respectively.

On the other hand, the generated load of chemical oxygen demand (COD) and phosphorus
(P) increased in rice cropping periods, whereas treatment ways of plant residue had less
effects on the generated load of COD, phosphorus and potassium (K). The percentages of
discharge to the amounts of fertilizer application in the whole period ranged 24~419% for N,
7 ~10% for P and T2~104% for K.

2 ) Although the amount of nitrogen discharge, of which forms were almost nitrate nitrogen
under upland conditions, increased by plowing in fallow periods of rice, on an average 35%
of nitrogen dischage were suppressed by rice straw incorporation for three years experiment.
However incorporation of rice straw after burning treatment decreased that effect as low as
to 229%.

3) The numbers of aerobic bacteria, actinomycete and fungi in fallow paddy soils increased
by rice straw incorporation with plowing. However influences of treatment ways on the
numbers of nitrifying bacteria, denitrifying bacteria and aerobic cellulose decomposer were not
significant, | |

Continuous incorporation of plant residue increased soil microbial biomass nitrogen and
easily decomposable organic nitrogen which is mineralizable under the submerged condition,
Nitrogen balance and those increases of organic nitrogen showed that the reduction in the
nitrogen discharge was mainly due to enhancement of nitrogen immobilization,

4 ) The plowing treatment in fallow paddy fields depressed for weeds to thrive and was valid
for stable growth and yield of rice. Furthemore rice straw incorporation with plowing
increased the yield of crops annualy as compared with the plot of no rice straw with plowing.

5) These findings indicate that rice straw incorporation with plowing in Autumn enhances
the mitrogen immobillization in fallow period of rice, and contributes to the soil nitrogen
fertility, stable growth of crops and reduction in the dischage of nitrate nitrogen from paddy
fields,



