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TAHZERMETHD, 22C, AfficitgEys 7%
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3. BMRBLUER
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Y= a(sin2X)*+ b (sin2 X) + ¢
Y IBEEEIETEERE X PR O R RN E
ZORPLBONTEHEERBBEL 2D L (F5-
1) RAEERBOLND & & OERRINEIT200~
330kg ha™ DHEPFHICH V. FE)#EIZ243kg ha? TH -7z,
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R5—1 TV A ORBERENE
RHZE R R E (kg ha)

S B AW E RAELHE
B Bk T # Bl Rk T 8

1986(n= 9) 200 240 221 + 16 190 231 210 + 16

1987(n=9) 210 290 247 £ 24 215 283 251 = 19

1988(n=18) 210 330 249 £ 26 197 321 238 = 27

nnnnn Lfi(ne46) 200 330 243+ 26 190 321 234 %25

e, RRKEEERNE LD & & OEFRWINELI0 350 I~
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SEERWNE (EE. kgha')

TP TR - FEAY 48 190~240ke hal, TSR D™ 1T Rl
170~220kg ha' L %5 LTV 5, Zh b OfE 200 |- 0o
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Y,=0.435X+172 (R*=0.62) ! ! ;
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ha') OYFAIC IS THER DA & E B L2l E R TRe REwR TR (ke ha”)
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b & (RN X235kg hal R HEDS T4 73 & BT & () AR
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®5—3 THOBREIREN DR AR
MERKOERPPE (kg ha)

R T 0srr 100~150  150BLE
1986 8.4 9.6 9.8
1987 10.7 1.0 10.4
1988 9.8 11.6 11.4
R 9.6 07 105

) HEEINg ha'. FHLSOEHE,

#5—4 KEEFROFIAR

ERFIAE (%)

T T
1986(n= 9) 71.4 85.3 78.8 £ 4.7
1987(n=19) 64.9 103.8 86.3 = 10.5
1988(n=18) 52.8 83.6 69.4 = 9.1

 &ff(n=46)  52.8 103.8 78.2+ 8.5
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(45-2) o &£/, BHREREOHEIMCHE S EHMH
BOMTIFRRZ LI SR LOBEICKEWHERT
BHole. 22U, 198740 L 5 RDFHETIX, 20k
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RNPNERE, EEELL35~50% LB & &2H
HELTWDHE, ZNEARBRO/BR L LHET 5.
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fECi, BABERSELND & & DR ERIE X245k
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WK TR < R T B RIRRE O R 1 TR
) Z2 s Lic, BKERTAEN AT, BERIEIRE 23 i
RN T AR & RFFIARILT0~85% O#FEI H
0. EBEETR% R Th o T,

F28H TEBWICLIIEEZEREDFA

1. FE®HIC
TIEERWNC RSN CTEREIEE L RET DEBA 1D,

ERE R, Zi LRI TE b RiEE R RIER X
UIEERFHROLEEZEH L CORBEERELE 2
BT 20O TRARERE L., FRHZ, ZhbHD0F
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B5-2 #MEFKOERWNEELBICERFAEL 0BG
O, kibikt; @ 7p#L

PRET L, Tt AT s HIEER2HE A ORTRENE
{COWTERE LT,

2. HEBAE

1) Fod4A OESREE L TEZROMEE
Tt A OMEBREINL, FAEE IEICORT O,
1986~19884E- D 3 » 4R Tk (L 1-85H A, AR 1 17HA,
AEH028 R TEM Uiz, TEIE. MFEHFIC0~25cm, 25
~50cm, 50~75cmd 3 B LI L. MEHREEHE, Buk
HHIZE R, BUKHIHMEMREZER, BRRFELNE L.,

2) FUHA DRBERRERE
(1) B IEERMEICES FHXOEE

M2 R BTN R OHEE TSR kI X 5 i
FE & MEBERERWNE L O—KERE A, il
ERWIEI245kg ha', HIEEFHAEILTS% L LT
REEFEEEO TN A HE L.
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HoKIRHEREEN (kg ha'. 0~50cm) HE#EN (kgha'. 0~50cm)
5—3 HMHOEC L TIEERELBERXT V1 ORERINE & OBfF
O, kilitkt; @, 7L
#&5—7 FHEIBEEFRIMOECLOIMEZRKERZRNEDOET
N +HE (em) FRIE (EYR=D FHE (RY)
BN 0~50 Y =1.20X+86.9 0.49
0~75 Y=0.76X+82.5 0.56
FIKIHIN 0~25 Y =0.58X+70.7 0.28
\ 0~50 Y =0.33X-+82.8 0.33
Bk EHRE N 0~50 Y=0.97X+ 6.9 0.60
0~175 Y =0.67X+27.5 0.65
BEEN 0~50 Y=0.72X +16.8 0.55
0~75 Y=0.60X-+25.0 0.65
Y  EEZROEZWRE(kgha’), X @ FEEFE (g ha?)
HEEE102, BUkKIHNOBEA I EEENOZ WIS 2 ER< 984
3. BRBLUER BAMRIZ, BAE TR LS, EERESR L 50T
1) tEEZROXRETMEICLIEEEREZRRNE HHREE TR O F & ¥ 5 B e s, Bukh ke

DHEE
HHAHMBIAIC L 5 HIRERE L MERKE RN E
OEFEEZRKS-31C, Fz, Zh b DENERZ v o
EREXEBRBBEOHEXLKE-TITR L, WED

ERVELENVEBER L. KW TEBESEENE W
BamR Ui, —J, ok 2R OMBEMRIKIZ0.46 & &
b oTed, BEEBEFROEZ LIZVWHALER L
0.58ICEE »Te, T Oz, BUkHERIC >V THE,
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IO OB ERWZERNEZEA Uz, 2k, FUFE
ERESAS B KLU TE LN T — 2 eI b DO TH
DM, I ONTS 2 b OEYFERD HAMLD HF
BRI oTe, Lzt -> T, kit & JEK L
TE2H 2 TEHT 2MHERZ NGO L S,

2) TEZROBEFEECLIREEZREREDT

B

R R E R EOHEE I L UREE R E,
P 22 SR 2R D BV & Rl CHERR U T fo i 28 SR
EOTRXITERS-8IRT LB Tho, ZhHDF
T3 2 55 H E el BR O S 7z e i 28 3R e Bt = D FEHIME
EEETAPEIPERLPCT A, K5-41Cix%
FMEESNC TR & ERME & ORIR AR LTz, ZivE A
DL, ERER, BukitHEBRBERR LUHERER

200

100 +

BB NGRS (gha)

WmHEEN (kgha'. 0~750cm)

200

100 |

BENHEEE (kgha')

®
0 200 400

HOKHHEREEN (kgha'. 0~50cm)

BE NS (kgha V)

BENIEIEE (kgha)

®5—8 %ﬁLt&’“’%ﬁﬂﬁﬂcié

1t 5 5 PE A O T
NGRS 4+ (em) FHX
MAMHEN 0~50 Y =202—1.54X
0~75 Y=195—0.98X
KN 0~25 Y =223—0.74X
0~50 Y =207-0.42X
Hok i EHREN 0~50 Y =304—1.24X
0~75 Y =278—0.86X
BN 0~50 Y =292—0.93X
0~75 Y=281—0.77X
e 57 K D N W I & = (24.5—X) /0.78

Y EEERELE (kg ha), X

B (ke ha™)

D: QOMw#h%%ﬂﬁ&i@{%®xv#/é<
BREERBILE L IEEBRSED R, —F,

L ]
200 -
100 +
{o0;
0 1 | 1
0 200 400
BN (kg ha'. 0~50cm)
200
100
0 I ®
0 200 400
#EN (kgha'. 0~50cm)

B5—4 5o Ol RENEICI T 5 RAME & SREME I £ D TR L ORISR

O, kil & L



L83 ¢ {8 OMEREIC I 1 S B M d X O O BRI & MBS 73

AR ERICOW T, TREREEREE OXVBERE
< ROEZERMALE & ORIRITHRE Lot £2
THIT, THEME & SRHE & O OFBREE 25 & (T
5-9) |\ BERBERIRELE <, R TEUKET M
BER, BREROCETH -, T OFMEEXTE
#50cm, T5emNTIVDH A H0.1%KED BB 2R
L7z, #ARMHZBRIC DWW TRAERBERED 5
Rirolc,

RBPBEETIC, EAMECED VI, BREINEDN
245kg ha' v & E OERRMEILE & TRIM L OBRE
A5 &, MHBEMREEBUKhITEE RS, HRER, B
FKIMHER THONCEE Y. BUkh SRR E M
WeERLr LEDSHVHEBEZR L, Zhid, &REE
KNP ENEE T 5 L RBEREEEO NS EPMET
TOHILERTOLDOTHD,

PUEDZ &b, T ¥ Ak 5 TRERDEED
MR & T 1T B H BB E RN B VW E 2R L
7o MEHERREE RO < BEML R OBE IR TIECK
TEAZNLTEY, 72U T, GiesH™ 930~60cm
TRE OB E R 3 130ke ha 2 % 5 & HEIERD R IE
HRELARLRDZEEHELTVHD, ZAIVIARRER
DREREVFET D, . WHBEERMMcLEEL X
5 LEBRIZ OV TIE, Winter ® $2120cm, Reuss * Rao!™®
R Moraghan™ 1Z150cn & &G LTS, 8 —w v /ST,
AT 5 LE T OMEEREE R E (N, 2> b R
WEN)ERETLFAPFERASNTND, 75 4
ClX. Neeteson - Smilde'™ #360cm®E T D LB H D MR
ERBEANTROXZHFE L, Ny=220~1.7Nun.
E 7z N4 Tk, Wehrmann * Scharpf®® #390cmE T+
BHOBRBEZEZFEL AV TROXNEZHEELL. N,=
200— Ny o ZHRHORIE, WTFHLARBROTHFIC
NS DTHD,

—7. BRAFERRTRE R & B O A B E R O E O
B AL T HER & LT, T A U CikCarter 5¥%
*Stanford 57 DGR b 5 13, B RILEREBE RO
A SN TNV R Z IV Tn D, &2, B
RAYR0F—A NI 77 ECHE, NemethS¥1% 42 I -
THSL S IZBRIRAA A8 (EUFE) SREICEA
SNTWD, ZOFETE, V70 U TREED 6 ~
7HAEL (0~30cm) PHERINT DI LR TND
28, B OAE L o SRR 25 SRR SE 0 L vh O TR
REFRE L FEVMEN WY, HEBERIMEEE L
THEERR ML D72 <,

ERTI, SO RS 5 A I 5 2 BukHiis

BT YA O TBERBEICE R &L S TN P05,

RE5—9 REBFMEICEICRKIT S THIES
SEIME & DRIfR

N Rl L8 (em) FHBAGRER
BN 0~50 0.71™ (0.67)
0~75 0.69™ (0.70™)
Bok N 0~25 0.28 (0.44™)
0~50 0.26 (0.40™ )
Bk RN 0~50 0.65™ (0.74™)
0~175 0.64™ (0.727)
BN 0~50 0.58™ (0.65™)
0~75 0.60™ (0.67™)

TR AHECHE, 0. 19K A
() F2A5kg ha ' OERBIRAE 1D & & DERMIR R
HERINE L 278 LI ORBIRK

—J5. FRF LML, BUKHIEEFR LY L LB0~40cn
ZRITDEERMREER P REER IR ZHEIE W
ERBRELTVD, ZOFEX, STOEMEESRL
ERERPICHER T SRR EZRERICGHO L2 b0 TH S,

INODOREZMIET D L. T A FBRRIEEY T
& % T OIS B 18 Hh S RE 28 57 0D BEAM 3 A FT R
ThH Y, FRC, AFHERRE T DB e e+
LZEFOFMELLBETHEZ 2R THLOTHS, Lz
BT, EEIRER & B ORI B E R ORRNE
ThDEAHEEEEZEORE AN EZRTLOTHS,

3) BokEEMEERICEICTF UL OEERE

Yast

BRI OB EICE LTk, B2 ORE LS
W5 & EIRHCE b2 B D882 b ATRE /R IR 0 8 72
BERHATONERD D, THEOFREBERICOVWTIE
INECHBEYNLY OBZRE TN LR, 22 Tl
L L CHEBEER Y ) OBRE CIMEAENS B
Fllk, 22T, BEZRRT VYA OBFERNE L L5
BHEY D ORRE L OMMBGREKE AL &, BukidhH &
RBZE R A 1L U DAL & bR 2 0 OBA L ik
LT R oTed, HEBWOBEL KX ETFEH
LHEEDLCDTERP-T (£5-10) . £2. HEE
510 EEHLVOLEEHRE L BEREXT VYA

DEFRRINE - OBEG

o FEEIfRE
NFHHIE B (em) FELED mREEED
MRS RE N 0~50 0.71 0.70
0~75 0.73 0.75
HUKHMEN 0~25 0.45 0.46
0~50 0.45 0.46
B AR N 0~50 0.74 0.78
0~75 0.78 0.81
REN 0~50 0.72 . 0.74
0~75 0.78 0.81
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oW Th, BESOenE COEEZEEIIR S enE TOESHE
BB U THEBREIIO R - T2 s, £ 0E L E )
Tholz,

bz s, FEOmE TCOHBEEY LY OR
FE (gke'DW) ZHVTEKMHEBEESRICES
EBRERHRESHORELRAT, FT. BERRKERR
W& (Yi. kgha) L OEFREKDD ELTOEE
BThol,

Y,=32.7+3.15X

EDiT, Folae N E: & e s SR A R A R HL X
DL IMET B 5 245ke ha TR L OT8%ICET 5 &,
RHEEREIER (Ye keha®) OFPRRIILLTOLEY
EipoT,

Y2=272—4.04X (A)

—J7. BEERRINER L OMREEN AR, aE
TR LD ICRER L O LEEHIC L > TE#HT S,
ENOFEMEHETH L HBENEMEENE Z i
LA, Bl % BB IBEIT230ke hat, MEILEEFH
RIFTE%BENERH2E L SNTHWDEY, ZhbDE
ERAVWEFRHRNZLUTO LY TH DS,

Y,=263+4.20X (B)

s 2RO TFRIED B3RO Bk IhiH SRR R

(ST A OEFBEETRS-1LCRT LB

BokHhH SR BERICE ST 1D
LRI E DI

#£5-11

Pk R RE 2 SR ERMICE (kgha)

JbimE sz BT

#9985

Thod, AZBLY b 10kehaBELVWERBIEE L
o TNABH, ZIVZFHEIE O X 5 I ERIBREDOH,
BBV LG T, PORAKEEZELILDOARE
BBELDTHDB, LithdoC, THOBEERESP~
BEOBAERLIOCERIERENBNHEETLNE (B
5) SEEa X NEERT LG, BEAKEEITR
Lo LHWIENDE, bz, Bz oW kb2
B ORESERH LI > TNDY,

4) FoYAIIHT LERBIEZHOSHROMER
ERpWoOERLICD > Tk, F4ETETL LD
W, ) RIS EE R E 2D, ZOH T,
ART 7Y N XD BRI S BN R
ERIpENDD, L, FRIEEESEA U725
YREROBEMBLIEL 2D, £, WREED 1
LRSI EREEROMAROBERE2 THITS
PMERBD, T, AT H, R4V T, E¥Y%
TEIALEEETEPOEBEBERBICESERELL
EBEREEED>» D20~kgha' BT 2 L3 THR
DISLES ) 2 TR KO BBIBER R & iR, BkE,
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T s s3y) 41 57.8 18.76  10.84(100)  17.00  9.83(100) 159
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Estimation of available nitrogen in organic matters and soils for assessing of
optimum nitrogen fertilizer rate of upland crops in Abashiri district

Kazuo KoNNO

Nitrogen is one of the most important plant nutrients, but its excessive supply brings about various evils such as debasement of
crops and nitrate pollution of groundwaters. To improve the yield and quality of crops and reduce the load for environments, it is
important to use effectively various organic matters and adjust N fertilizer rate. In this study, estimation methods of available N in
organic matters and soils were investigated for assessing of optimum N fertilizer rate of upland crops, and an advisory system for N

recommendations for sugar beets was proposed.considering the upland crop rotations of Abashiri district.

1. Estimation of available nitrogen in green manures and crop residues

The decomposition processes of wheat straw and green manures of red clover(7rfolium pratense 1.), oat(Avena sativa 1.) and
levana(Raphanus sativus ) were followed by the grass fiber filter method and the litter bag method. The mass loss of wheat straw
incorporated in autumn was 24-28% after 6 months and 57-59% after a year, while that of green manures was 49-74% after 6
months. Thus the decomposition rate of greén manures after 6 months was greater by 2-3 fold than that of wheat straw. The C/N ratio
and the ratio of reducing sugar carbon to total carbon of wheat straw after a year were 41 and 35%, respectively. These values suggest
a possibility to cause N deficiency in crops. For avoiding N starvation by incorporation of wheat straw, it was recognized to be
effective that green manures wete cropped in or after wheat, and the C/N ratio of wheat straw plus green manure was needed to be
kept bellow 30 at the time of incorporating. The criterion of C/N ratio of green manures mcorporated with wheat straw was bellow 20
in case the weight ratio to wheat straw was 1.1, bellow 15 in case of 2.1, and bellow 10 in case of 4:1.

The decomposition rate of these organic matters showed to be closely related to the’initial chemical composition. The percent loss
of total C was greater as the C/N ratio was lower, and as the carbohydrate content was higher and the lignin content was lower in case
of the same C/N ratio. The percent loss of total N was greater as the C/N ratio was lower, and the net N loss after 6 months became
positive in case the C/N ratio was below 40, while the net N mineralization was found only in case of below 25. The N mineralization
rate of green manures and wheat straw showed a close relation to the initial C/N ratio. However, in case green manures had relatively
low C/N ratio and high lignin content, (lignin)"* /N ratio was superior to C/N ratio as the index of net N mineralization. Furthermore,
it was recognized that oven drying and grinding of these organic materials caused the decrease of N mineralization rate, and critical
C/N ratio., break point between N mineralization and immobilization shifted to a lower direction.

The N recovery by succeeding crop from incorporated green manures, using the difference method, showed a close relation to the
C/N ratio at the time of incorporating. The value estimated from the regression equation was 30~45% at C/N ratio of 10~15, 20-30
% at 15-20, 10-20 % at 20-25, and the C/N ratio when N recovery turned positive from negative was in the range of 30-40. Based
on these results, the index for N fertilizer to decrease after green manure for the succeeding crop was devised considering the C/N
ratio and the amount of green manures or green manure plus wheat straw. It was judged that the index was effective in practical use
for sugar beets because the differences between the predicted values and the actual measurement values obtained from the optimum N

fertilizer rate were within 15kg ha™

2. Estimation of available N in bark composts

Bark composts containing different wood species, auxiliary raw materials and having different composting periods were tested for
their N availability. N uptake of crops was closely related to the chemical components of bark composts, and it was recognized
significantly positive correlation between mineral N, and negative correlation between C/N ratio, the ratio of carbon in reducing sugar
to total nitrogen, and the ratio of reducing sugar carbon to total carbon. From the point of view of avoiding N starvation, the indexes

for estimating the degree of maturity were established in the followings: C/N ratio ; below 25 (hard wood bark) or below 35 (soft
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wood bark), a ratio of carbon in reducing sugar to total nitrogen ; below 6 (hard wood bark)or below 10 (soft wood bark), a ratio of
reducing sugar carbon to total carbon ; below 20% (hard wood bark)or below 30% (soft wood bark). -

Crop utilization of N from bark composts was closely related to the mineral N plus mineralized N (30°C, 12weeks)in bark
composts, and the mineralized N was greater as the C/N ratio was lower. Therefore, it was considered possible to predict the amounts
of available N from mineral N content and C/N ratio of bark composts. In case of soft wood bark, the rate of N mineralization was
4-5% at C/N ratio of 15-16, and the rate of N recovery by crop was below 4%. Thus, the N availability was remarkably low in

comparison of wheat straw composts, and the necessity of N fertilizer decrease was considered to be slight.

3. Estimation of available soil nitrogen

For the assessment of available soil N, it was important to estimate both residual mineral N in soil profiles and easily decomposable
organic N that would be mineralized during a growing season. The factors to require the estimation of mineral N could be as follows:
(DThe amounts of mineral N varied widely beween fields, which would be derived from various cropping histories and organic matter
managements. @The leaching of mineral N was relatively low, which would be due to the climate and soil conditions.

As the chemical methods for estimating available soil N, the hot-water extraction method, which was based on determining
simultaneously the initial mineral N and the ammonium-N produced by autoclaving the soil sample with FO at 121°C for 1 hour, was
most excellent. This method had the same extent of high accuracy as the incubation method, and because of its rapidness and
simpleness in measurement, it was considered to be more practical estimation method than others. On the other hand, as the chemical
method for estimating casily decomposable organic N only, determination of organic N extracted by hot water at 105°C for 1 hour
using autoclave was relatively excellent in the accuracy of prediction.

Mineral N in the soil profile was found to fluctuate widely by the organic matter managements and especially high at the fields
amended with waste water discharged from potato starch factories. Change of mimeral N from late autumn through early spring was
relatively great, and the extend was differed by the variety of organic matters. In the early spring, the residual rate of mineral N in the
soil profile of 0-50 cm was mostly 70-80% except for the fields heavily dressed organic matters. Thus; the estimation of soil
available N in late autumn was inferior to that in early spring in the reliabilty of prediction, but it was considered possible to predict
optimal N requirements of crops by the combination with the estimation of available N in organic matters.

To predict mineralized N during a growing season, N mineralization properties of the soil were investigated by the kynetic analysis.
The mineralization process of soil organic N was well approximated by the simple type model of first order kinetics. N mineralization
parameters obtained were the following: potentially mineralizable organic N(No); 77-219 mg kg”, mineralization rate constant (& );
0.0031-0.0095 day™, apparent activation energy (Ea); 60-85 kJ mol”. N, showed a relatively high correlation-with the organic N
estimated by the hot-water extracted method. Therefore, this chemical method was consideted to be effective for prediction of V..
Mineralization rate of N, during a growing season, which was calculated using average & and Z. values of each soil type and soil
temperature from May to September, were 27-33 % in volcanic soil, 33-40 % in alluvial soil, and 40-47% in diluvial soil.

N mineralization process of the soil amended with green manures was well approximated by the two simple type model of first
order kinetics. The amount of potentially mineralizable N(No+C') in rapidly decomposable fraction was closely related to C/N ratio
of green manures, and it was considered to be effective as the index of available N of soil amended with green manures. Further,
mineralization rate constant(kq)of rapidly decomposable fraction was considered to reflect the quantity of resistant components in

green manures because of the close relationship with both C/N ratio and lignin content of green manures.

4. Optimum N fertilizer rate for sugar beets as based on the estimation of available soil N

The general equation for the optimum N fertilizer rate is in the followings: optimum N fertilizer rate = (optimum N uptake - N
uptake by crops not given fertilizer N)./ fertilizer N recovery

The optimum N uptake of sugar beets fluctuated between fields, and this value had a tendency to be greater as the soil N fertility
was higher. In case of moderate N fertility, N uptake needed for the maximum sugar yields was approximately 245kg ha”, and N
uptake neede for the maximum corrected sugar yields, calculated on Reinefeld's formula was approximately 235kg ha™'. The fertilizer

N recovery, which obtained from the slope of linear regression between applied N and uptake of N, fluctuated between fields or years,
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and these values were mostly in the range of 70~-85% and 78% in average, except for such cases that soil N fertility was extremely
high and precipitation during a month after the fertilizer application was above normal fall. »

Prediction equation for the optimum N fertilizer rate was devised using optimum N uptake of 245kg ha' and fertilizer N recovery
of 78%, and the values measured by the estimation methods of available soil N were substituted into the regression equation with N
uptake by crops not given fertilizer. The prediction equation by the hot-water extraction method had the same high accuracy as that by
the incubation method. Accordingly, it was considered that the hot-water extraction method was useful for establishing N fertilizer
rate for sugar beets. Further, for the practical application using the hot-water extracted method, the procedure of N fertilizer
recomendation for sugar beets was proposed based on the estimation of available N in soils and organic matters corresponding to the

sampling season (autumn or spring).





