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+ (BEL) DM - 7,

BiZ, tBHOFTRIBNESH/FTEZDHE
BEME (LB Tid, IEFHHT00kg/10a
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Lo—ABOKIUELTL, GEROBE KUK
TR ZHOBE KUK L ICHENTHOLICHE -
7o CHUTH L, KPEkILMEE (FE) ZEido
WAILUELDOFRITH D, WEDS < i3400~500
kg/10a il LT\ 7,

72, KIUBEHHERL TRIREKENOHR
FEOEICE & ZHHM L, 200kg/10a DB
U A 5800kg/10a A E DB E TS 57 L
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< TR 125~50mg /100 g, AHEM B
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EBESEDLD, DABENRBEBEEMO
BRAPLELBbDNS,

FHERTIR, EROTEREELLD GRS
LLT, BEFIOREES LILFH L OBRRER
261K L7 oh, AEMAOTRIWERFME
ZTEHLETHET S0, HILKI0~20% D

Mg e L,

AEMIC BT LERED AM (TruogP0s5) %
BNVAICAD L LN OTRENED K7,
18 (0~10cm) 1340~110mg/100g & S7KAEE
KHHH, ABTIIZLAENREBIONLTO/K:
B, DABEKE LRE L OMEREKIIEDON

26 BAFIOREEG Lk

BEES pH TruogP,0; | SEXfAME | wTEHAl | EH & X
+ £ # (B BoA B
(%) (H,0) (ng/100 g) (%) (ng/100g) | (meq/100g)
1. BB eEskt | |1 4.4 4.9 61.4 35.1 162 24.9
CUhiET - ) 2 60.5 5.3 31.0 44.0 156 23.9
9sER** 3 29.0 5.4 17.7 43.8 201 22.5
4 6.1 5.1 8.4 26.3 411 16.1
2. mEgeaZEgL | 1 1.4 4.9 42.3 64.6 95 22.1
(FERH) 2 41.8 5.3 19.2 66.7 99 22.8
74H 3 40.6 5.7 9.6 77.8 81 17.5
4 16.2 5.1 4.5 78.1 57 15.1
3. BHBaKkKLt | 1 2.5 6.2 98.0 118.1 56 10.0
(E B %) 2 28.3 5.8 74.6 93.7 60 10.1
104 H 3 37.9 5.5 33.5 75.5 74 6
4 31.3 5.1 9.0 52.5 150 4
4. BEEHL 1 3.5 5.3 82.7 72.2 67 24.2
(k& 31 2 39.0 5.4 73.6 78.0 67 23.5
94 H 3 34.6 5.6 20.1 79.5 75 19.0
4 22.9 5.6 11.0 78.7 74 12.6
5. @Klgt 1 17.3 5.2 41.7 40.7 275 17.5
CRE ) 2 39.7 5.3 36.5 45.8 260 19.3
154 3 31.6 5.5 22.6 58.0 274 18.0
4 11.4 5.6 15.9 50.0 357 20.6
6. Bkt 1 6.9 6.0 82.6 74.9 299 23.5
(z 2 68.8 5.7 81.0 62.4 363 23.8
2048 3 19.9 5.1 16.5 35.8 726 32.9
4 4.4 4.6 4.4 12.4 980 33.5
7. FKFeKLKL 1 2.3 5.7 71.8 81.0 71 9.6
(G- ) 2 38.9 5.7 73.5 69.6 60 10.7
84 H 3 37.3 5.7 53.5 63.6 45 12.9
4 21.5 5.9 24.4 83.8 92 14.4
8. KEkLHEL 1 7.0 5.8 107.3 60.8 70 6.0
(& B 2 27.9 5.6 81.0 60. 6 72 5.1
154 B 3 39.2 5.4 64.2 51.3 169 10.6
4 25.9 5.3 27.7 22.4 254 14.6

Hik 1B0~10ce, 2E10~20cm, 3/820~30cm, 4 B30~40cnDE X

* K EMERFER
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cm) KBITAREEEGYAS L, H2BOBEE
EVBVERELELR, FIBOREIAICHE
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DEERFE LM VELS Th, RV AERS
BRBEVWSROERBK LML CIBRESALEE
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BEho /e, RKOTREDOH B KILUEL (B
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L, R E10~40cniC RE HHERIHFIC S L7,

B2 E =

HEERIC X AN & INE & ORI EHD
BESMTRES, Az, BREEORETIIE
+0~5mDE< ERBICBED50~90% % 5D
B9 Qi L, BREDT ANS HADREEIL
KEG HEBT10~30cniZ AT 5720, EBHE
LD TRL EORBGRLEETHD, TOWRE
WTRLOIRKESCHEMEDOBEFIC L HBOME
WHAARRERAEINA LV THEE Tk, &
hBAERACTHEFICERIN T, FEREOT A
S HADBIRIZ B\ THERIBHIEYICEALUT &
+WHF~DEED AT TRBLENDIEE A+ 5 Tl
Wi, BEREIHEMARRRE > TS5
IS ERINTWAS I LIIRRIOERTLEAL
NTH 5D,

—7, SHOL > L LIEEHBRET TR, &8
BoPHEIOCRARER T AEEICH D, BT, B
RMETIEEBEOBRBL T &, FXFMIC
RESINDHE5%EVAE (Truog Y AFE100ng
/100g LA b)), SiEE (GEEEAMEI0%E) ©
TENHBETEHEMAD X255, TARNSHR
LAPEY & RSB DMEENIC H 5 25, BEHD ©
E2CHANY T LR TRV Ll EOLESR
EM b WEEBRORBIRIC hEhBshn T
5DT, VAR, WEOEHICLEED, —BEF
RHELETHEDOONDL L%, <72V LhbE
ORIy ACRSERERIZED LNV,

FiC, TEHEHOETIE, FREOD VFY
DRM LA L > ICERETCRESLED
BN OIS, TRICLTBREANILY T AR
TR AB—EKEICRANTVWS Z EBLE
BB, 725 HATY, Van®® (35
INEHEH & L TRIMECEAEDORBWC L2 DH

W, ChOHPBRERLST5HELTW5, KXRER
RTLBRBETEIHIR (pF1.5L0F) 10~25
XOHEATE <, MUEBERKLO LS HILE
0% L TR, #ic KILKEWR#BEO TR L
DESICIBE LU EDOBBILIRB TIIEL 72 /2
(F25), 7o, BOMEHLIMH SN/ BERER
HETEBOTREE (LUFRBEIRE) IMIF
HD18~20miZ X TE <, 26~27TmTH - 7=,
ZCC, EBEEOE LEBARBMICHE LT,
BEAEL 2D, TEROLELFEELS—E LIV
HHEERENEL LD, ZRUHLZS EEBD
N5, —7, BEBEFEKRLL KUBEHRAL
DFRBETIIHEBEOHILBR MR L, HEOEL
K& (pF1.5~3.8) ##150mll b2 KR 5
72®, MZETRISVTU—I—CE B TRLOH
B, BETIMELORLR Y, EENERR
DEABLBLEZ NI,

mxT, #HLEROFCHERNLRIEHIRES
+EA0co APICHE L VWS A RE L, B S
LI (10emC &) BEE HE(E¥EEEZRIE LA
R (F£206), 1B (0~10em) DBREIFZD
BALOBKE & 2B SRR I L5, —
F, #2288 (10~20cu) LTORBIIZIhSDOFH
TS LBMOIRKE, HICEDRED AR, HEH
ME LN VOBEEE L >, £ I TH2, 3B
(10~30cm) ICBTHBEEEGEXHZDBHITIZ, &
DB, TENITHE4LE (30~40cn) 7%
THEDEAME(ES CHUTZEHED AR
HESBOMELZNLENEE L EHAIZH
Too ek, KLtk E, BHBEHRALEZETINE
BTN T LAOBRENHT /20D AR
JB, ML, RIRYTAOHE, HDHVE
pH5. 5 Lot ALBE L #ET I N, B
BEIGHOLLDLE, FL2BLEIBOVELZ
hZh30~40% OWEAPICHED, F4EOBRER
HRFHRICHERL > ZREHEZT LWL Ebh
7o
BOMELAIEHETIVI =T A LOBEFKIZOW
TIEFL® [Tk -> THRBINhTWE EED,
7 AN H ZE pH I By A3, I
TIVI I AIZIREEL, BOMEAMFEI SN AE
BFCH 5 LB TRIZKIT HABOS LT
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VIZTLBELOBEN» L LRI N, —#
IZ, BTNV T LIIERD OR%T 5 &
31, DABRKA, 2% ) BEOEDEE TR
PLTWKK LDTHAN L, RIEBEERN L
INTVWRWTRBIZET VI = AOEERLH
WeFREh,

AFERO¥N & LBWEORE & OBGR,
AL E, TANSHAMTIIEDRED ABPLE
HBRIRBHOTEANLEBA L, HICTBEHET IV
IV LRTRELEERLEIBELEL -
Yoo i, BAMICIIEREED ABIIHE L BME

(1989)

&0 LEMFROFHPREETH >/ £IT,
T ANS H A BT 5 L EIEEE OERE L BT
THEL, RBEHRLICEVAR, AMB LT
B9, BX10~30cnDERBEIROIELZEE B TS
ST, ANV TLRI TRV LBARRLTNS
LBbhi, CThIBESHICSHEL TWiEW=
ERBLOEBIEEIC L » TEEShABERTH
D, REWOKFENELELNOBERICIE, Mm@,
BEEROZ AN T L, TRV LI EOLEHR
BEHMOHEA L ERFR (10~30mDFEX) DIE
BEEBEIAERLEZ DN,
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BARE 7255 7 2AMOIEREEH

RETRTANSHAOEELE® TR+ 518
DIREDH TH 5 HEOIBEEIRIC O\ TEHt
52 bE LT COBE, T AN HAOFHER
O L ¥ TICEE ST TV 5 ERHAOH B O
BHY, TNENOLEERS CRBATREL FEI
DWTHEE L7,

F1H FHEMOIPEER

BERD X ST, 7 A/NSH ABOIREEERII N
W LR TRV Lk ¥ DT EBRBEM O
BB 720, BOAR, BEETHETHS

—H OB RM L ITRL D, FICTR TIIED AR,
EEEOTENE N, LicHh->T, TANSHA
DOFREIZY - THBPILE SR %X HICITEREK
L ARIN0~0cmD BB VA, BEEEL D
RFIIe B LS AREEENAMDETH S5, £ T
AETEHEANCAT S, HREBRKL LS TRBO
EBEEBIC OWTHET 5720, UTD 3 2DR
ﬁ’i’ﬁo f:o

9, 1) L Et BEFRLEERLS
S4 +£12) T, BREBRKLLHTRE (10~40
cnDEI) THABZ EMARLTED, R,
YEEIARRTHH/00D, HM2BEREOREER

®21 RABWOLEEY BERKLERLS S/ 1)

BEER AL BOR O R (% B D A B
B (cm) H B |8 B|YLh | B L t %ﬁféi REE % %
1 0~18 24.3 16.5 | 26.5 | 32.5 BiE+ 104.3 2.6 728
2 18~26 7.6 16.3 | 35.5 | 40.4 B 105.6 2.4 768
3 26~35 4.7 | 22.1 38.3 | 34.7 Bt 131.1 2.7 600
4 35~ 2.8 19.6 | 50.6 | 26.8 B+ - - -
*28 +HEUBBEHLBEOLELFERE~OYE
(2R Truog ) # THEEE (g/l00g) | B %
X piil DH P,Os THREE fafnpE
(cm) (ng/100g) (meq/100g) CaO | MgO K0 (%)
N B X 0~25 5.1 28.0 27.3 223 33.6 36.5 38
(EAERX) 25~50 5.2 9.6 24.8 254 51.5 13.6 48
#+o®
1P, Ca 0~25 5.5 30.7 27.4 318 42.6 34.6 52
2P, Ca 0~25 5.8 38.3 28.5 357 55.5 30.0 57
TRASE
1P, Ca 25~50 5.5 21.2 25.6 305 57.0 13.4 55
2P, Ca 25~50 5.7 44.5 27.0 364 67.7 13.2 62
BELARE
1P, Ca 0 ~50 5.6 20.0 25.5 310 63.3 10.8 57
2P, Ca 0 ~50 5.6 33.3 25.3 310 56.0 14.9 56

1) &Ei31977F108 4 A (BRI 2 £8)
2) 1 PRDABRRGED2.5% (P;0s50kg/10a), 2 P13 5% (P;05100kg/10a) IZHMT 5 D AMEH DR
A, CallREFELHK (300kg/10a) DEAXERT.



38

ItmE RERBBRE

#71

5

(1989)

X229 TR ERABK X ATIEYHEROEL

B B O =M BB | ERkILE

X | lpr%T pF1.5~3.8
(cm) B |’ a1 E 2| %) (%)
0~10 10.3 43.8 45.9 8.5 21.1
¥ B X | 10~20 7.0 45.8 47.2 6.8 20.9
(mATX) | 20~30 4.7 45.4 49.9 3.7 10.8
30~40 3.7 42.1 54.2 2.4 7.7
g | 00 13.3 42.1 44.6 11.9 13.1
25~30 4.5 44.1 51.4 3.9 14.1
‘ 0~10 13.6 40.7 45.7 11.3 12.7
BRAZEK | 4 2.3 48.5 49.2 2.7 11.7

W REIEI9774 5 A24E (RE2EH)

EERBEE TS, I) L EEEmL?) 18
ILFEHOWE CTHEELICH > TV A8, KLEA
DEBE, DABENZ L LEBEHRREHOFSMK
DEEOHRZTH, 361, ) FIALLTW
N7 l—A—2RCTRLIHBRELXRAA, £D
BREFAND, T L TREICLULEI2OREBREYE
ERNCERE LT, 7 AT HAFHMATO L EIREE
FEEXHRFHLED & L1

ARI. tELAtE EBEHKRLEHELS S
A1) KBTS BOE

1. HBAZE

ARBRILI9765 ) 19804 D 5 4ER], JLigE
LAPRERIIHTERE L/, AL BIIBEHK
THBLT S A £ T, T OEHIZR2T~20TR T,

ALHED1 ~28 (0~26cn) JEETHARN
HEMAELS (27.3meq/100g), EEIIAREL
7oA GEERLMERY), WEHIIRIFTH-
TEL (26cu~) ZEHERSE (54.2%), &
LBRIZZ L (2.4%), HEHRIARBRTH - 7,
HREET A V-7V FVS500W T, WA
HIIAIES AIC3E L 1 EAE AV, Bk
W37 ANS HARER (N17%, P,0516%,
K,014%) %\, 10a2%4D, 14 HNI10kg (4
B19BWAE), 2% H NI12kg (5 A23BHIR),
SEHDPSIIN18keg ¥ INEX THRHICEZEMBEHA L
Too BEEEIIEEME180cn, #E30cnT, 19765
50 1 BICEM Ui ABBIEIL 1 [X360f (678K,
2EHE L, RBREIUILUTICRT,
TEKXBEM TS HEVD) CkbE

2R X A
X 2 n B B MEEH (102 X4 Dke)
BE (cn) B (em) DABPO,) FLEK H B Y
* + 4 B
® HBX (BAEX) - - - - -
® 1P, Cak 0~25 180 50 300 -
® 2p, Cax LA, A 100 . 00 T
T B A B
® 1P, CaRg 25~50 80 50 300 -
® 2P, Cakk ” ” 100 300 -
® 1P, Ca 31aHBLHK ” ” 50 300 600 (% HA5)
@D 1P, Ca VWiEbbLK ” ” 50 300 600 (W 7 5)
1P, Ca /—JHEKX ” ” 50 300 2.5t (OSN— 7 HEJE)
® 1P, Ca N—U#ME2f&X A A | 300 . 5.0t S~ 7HERE)
B B 4 B
1P, CaX 0 ~50 80 100 600
@ 2P, CaK ” ” 200 600
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+ 5 (0 ~25cm, £EAIE), TEAIE (25~50cm,
Mz ELE) BLUCRBAE (0~50cnil 2 7#)
DHEIIRBOBARD &80 T, FABIIEH
Al 4 A288 11TV, TRABII Ny 7h— (£
RKIHER) TRLxBRV-DL, TEAEL, &
URFTHLE L, 2BEMHELTVAR (FLE
BEBE) 2 0 ABBRBLERED2.5% (1 P, P;0550
kg/10a) 3XU5% (2P, Py05100kg/10a)
HME, AEWITLAND, VWi 54£600ke/10
a, A N—7#IE (C/N}128.5) 2.5 LT
5t/10axf\vic, &k, REELAKITIEX
DOBREBIEEM & L T10a %49 300kg (ERBI3600
kg) =HA L7,
LEOLHMHDOBHINES L FLFHICRITT
FE I OVWTHRELNE, TRAERLIUERBL
BEXHTEABX 2B L L THEL, DABRK
RAEOoRBICOWTIIER LB LU TREAEXME
T, 72, BEYWOBHRIC OV TIEBREOL
TR, L&ARD, Wb bk i/ \— s
BHALAKECHEABE 2R E L CHERE L
72 2T, TRAESLRERBWES - BWEMIC
RIFTHELTAEL

DED XS iICEsMBERIC L5 - EBYEEL &

ML DOREDREZT]N, SHITTANTHX
DORFESM, BEMNTEBTREE - WEICRITTE
ELriBa L LS e L,

2. ®& =

(1) +EARBHAEROLEER~DHE
REELHKL D ABEMORA | #HEOHE
R8P OBREIT AL, T, pHIZAKEHE
AR E-T, £+, TEABLLKELBXD
pH5.1~5.2Ic kX pH5.5~5.8BEICHE Y,
FEFUEBERTHON/ ., BERED ARRICOW
Tit, ELUBX TiiHBXELD Truog ¥ A
F£28ng/100 g 12 HX, 0 ABEEM EAXIE30~38
mg/100g L ETFTEVERX R LA, —%, TRALAE
R TitHBX TR+ D Truog D ABRIZH10ng/
100giICx L, 1 PXT21ng/100g, 2 PX T44mg
/100 g BEICEL SN/, £/, BREBABXIIE
ARBICHE~NpHIIFEY, AHBVARD 2PKX
TR E -7

THREEX GBI OVWTHLY T ATIE, £
HEMCED2EDEE -7, LIL, TRV
T ASEBITEMAEBX TY TIZ, £130mg/100g LA
+, TRE+t50mg/100g LA EH D, FeHDOBAIC

B
" 180cn . 180cn ————
0 180cn ——80cn— —— 80—
a7 /
(FT0E) / /
1P, 2P, Ca
GBRBAE)
L P
/ / / Ca
(FrEns)
/’1P,2P// ///
/Cy
50 // / //

cm

(25 +HEFBREMBAE ERAR)

H; 1P PRIRGEKD2.5%P,0550ke/10a (BB 100kg/10a)
2P PRIRFERDS. 0%P,05100ke/ 10a ({EE200ke/10a)
Ca REEELAIK 300kg/10a({EE600kg/10a)
M FH#EY (A5 5600ke, \ s 5600k, /S— 7 HEIE2. 5% U5 t /10

a)



40 JtiE L REABRBRE HT1S  (1989)

S ODEFTEVEETRTDATH 72, T, K
MR 3 %O TBOERITFRTR Lish - 1o,
PHOET (KBEANV YT LEBDOET), &£
+ @ Truog ¥ AR INE S BOMINMER HFED
b,

(2) TRABC LA TELOWEHAESDRE
ARBMO T EYEM I RK29DEAERIZA S
N5 k5, [HELHILBICZ LS, BEHEEMD
+ETHD, BHicEKL20enl FTORTI OEMAIT
—BEECHo7, TIT, TANGTHABEOH
HIZH-h, TRAECEBAEYTWIEYE

& i3
b 10 1 5 kg/cm
.\
10} O<\\\\
/' B
(EAFRX)

¢ 30 .-‘\\A
\\\

50

cm

5 10 15

\E< N
, <«
® /

40

% 20 RELEX

50

cm

HDOHREL T Ich, WEBEBEOREICLS L,
=HSMIC LOSEMHEE, HIBRE LTFESK
BRI IIAEOEAPEBRICIIRDO O h - 7o,
—7, RO a— /XX P A —% —JIEE
BABE, 26Dk 5IZ, EUBXOBHEI3I25~
0cmDRE T, ELVEERICEE L DTN,
TRABLPEBAERX CIIRERHS TRBS55enfiLic
H->T,#LT20~45emfL F TiILEEEHVES,
nix D TRABOHERALNC, LirL, AE
B2EAOKICIIBBEIIREZVAHRIIED S
nxho i,

# 4
5 10 1'5 kg/cm
100

XN
10t \\ olo\

& e 0o TiENEX
20F \.\\>

\‘\
30t
e} ; \A

40 ) .\ .
50I

(o] EJ:(DEPIE\
o B FDBILLD 20cm

s BERY GRLETE)

26 o— R FOA—F—C L BHTEEE



BERE 7 ARG A RABOREFROSEAICE T 2%

(3) BEOFHRE D&, BkED OEERIRRA L EE L TITIAA,
EE 5 FBOROFHFAEL 1:85510ecnDIES nEEH L-0b, REA510em T & I250,
¥, BEI50mDEBH THEODO M EREANR Touw 7T LICBEBYRAE L,

BE B ktmm B
} l
0 12 24 36 48 60 72 84 96cm
/ / / / .
znfj// 14 ’/ms/i ~/i V/GJ 140
IO/ y ya // / ,/
VA Z (/2.4 A
72 0.5 46.1{ 11.0)"55)77.5/1.8,70.7| /1.4]aa3
20|14~ /// //// Ix/Z// ’/////f/
x
~-30J--21.1-/1;.1~19.9 -17.9 -/ff1--4.a-1§{4 383
36
700 3.9 45/ 49| 54| 168 6.0 — |60
40
cm  328% 233 116 99 104 6.4 3g 1.8 100%
R B
//// &
0.4 5.0p11.1) - - - 0.7 |10.0"
10 / Z 1
ey
% | 86.123.4 15| - 05| 03] 0.7[ee3
X 20/ 7 :
6.2 3.4 2.9 33| 2.3 2.2 1.9 04132
30 yl Z I
L/ / |
10.0{34] 15,70.8) 0.3] 0.1| 03| 0.1]ws
A~ ‘
% %
cm 605 213 9.1 33 1.6 1.7 1.4 1.1 100
FRmE
0
6.6 2.3 1.0/ 02] - - 0.3 - lat®
10
& 72.3| 38.9] 18.6| 5.0/ 4.4] 2.0/ 2.7 3.0|s73
20
& |p5.9|-21.6/--7.5|--5.2| 5.6/ 4.4 57| 6.0|xns
a0 7 i
/:// oA
3.5)73.3 2211729 2.3 12| 12| 0.3]es
40 !

cn 42.3% 258 115 51 49 30 38 36 100

27 OB LROSHKRE (5 FAEEK)

E: 1) MRfIAEEERY.
2) BERIFMYTESR (10cmX10cm X 10cm=1 £349).
3) BAEX L 1P, CakE.

i
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ERES FHICIREAEX ORI L LITHE 40
cnlh b, BiZBEEMFRBICRATED, FAEKX
L AEES10~30emic80% LA L, #id#k LA 540~
50ecmE TD & ZAHIC80% LL L & HEHA EERIC
S LT, EHREO & BN L IRFES TR
DOBEfRIZ, R27TD L > Ic, REMEK - FTRMAE
KiZBICAL AL, BEAEXKIIHEED AL
Pl AR R R L7z,

(4) KOEELAFTEORENHRE

EHRFO T ENBEHR LKOXELTE (G 1
=R cn X FHEFEm X 1 BEER) ORFE
B & OBREERE Lo, X280 & > ICEMNFE
Kic~NTHLHHEAX (1 P, CaX, 2P,
CaX) OB REIIEHEICHETHY, BEOE
BEYTRLC, COEZBEEMCLIEVICHEL
D, 3~ 4FEHOHRBHRITZ0~20% L7z - 7,
ARBHEOHEII4E N BRI IERE TEAEX T
L 3FEHMDOG 1139 T, —BMEBICBIF 57k
WLEBUEOKE (G 1 =1,200/8k4D) &L
7o

DABRREDENCE A5G | LORENLH
BEAR29R T, EEECHESAEMOG I O
ERREMITNHILAD, 4FBKTLEE,
DABBAXOG 1 HITEABRXICHNT, £+
MEBX B LU TRBLIAEX & HICKEL, D
NABEBRAEBMTIZ2 PEX 1 PEIZHE> T

%102
15 A
Gl 1200 . . (/,A/Am—:%ﬁ)
Broziviz) = —
10 %%??i%@uﬁ 6 AR
5 7
4l -
Gl 3 o
5 A BRENE
o RIME
X A FTRLME
o FIE
| O
1FBEME) 248 34H 448
L3 x
(28 +EHEABICLAEELAFER (GI) O
RIS
F Gl =FHEL (cm) xFHER (cm) X
1 BB B

JeimEr BEABRBRE

#7155 (1989)

160

140 —%+t 2P

TE+L2pP
120 y
Gl

100

- 1P
(&)

1P
ol THEL

60 L mimm

40

14EB CGEHEE) 28H 3FH 44 H
£ K
29 YABBRAEOEVEG [ HORFERHERS

E: 1) GI=FHEL (en) X FHEE (em) x
1 BREEER
2) MABXZERELEX L LAKEN LKA
L7z, PRDABERT.

oo THE3IEAMOG | HITEAEXICH~N2 P
X T10~20% kB - 7=,

KIZ, TREBEO:OOFEYRHBXIZHIT
5G 1 HO#EBEZRIICTRY, BEHOMELS
ATHROZ LixHh s, HBHAMMIIEHREDEA
PRNR—=7HBPXOEENR L L, WixbhbXRH A
BORKBChEDVEEYR S >, LBL3I~44EF

140 N
<N — g HERE 2 4%
120 T\\\

GlL 25— R A//‘)<:

FREALE .

100

~(1p,Ca) _& As N
) (//éﬁ;ne °:><i;x
80
0462756
1
60 //////*m%@
40 x
VB GITESF) 248 3ER 455
£ K
30 TRLAEBHERAICEISGI LD
PRFERHER
1) GI=F¥HEKL () XFEHER () x
1 BREREH.

2) FEPHXIVIFhi AR (1P) X
Uy b (Ca) #HEH.



BERREKE 7T ANTAIAOIEEEROGE(LICRT R

BT HIT LA, Wi 5>/ — 7 HEE >
LAMBODIRE 8- 72,

(5) HFERE

T ANG HAOERRII S B REHE 348
2;8[, 448 48, SEALSIIREITE L
T8 BHICH > TRELTTHON T35, 22T,
ARBRMECIIEMIEE 280 (NE148),
EMAFBIHEK RE1FE) OG I MHEEK
HOFA LERUADKEIZEL TN /eDT 68
M, EH54EE (NE3EH) I3 8 BREDIN
%ﬂﬁaﬁk LfCo
EZRBCRITTERERFDO D ABOKERZEIL
R3DE>ICERLI PRTII3IFHET6~8%
BWEITTF—BL TS, FL2PRTIR1I~2
FRITENEX L KENL L, SFERICHI0XNH

120
X
110
&
i
100 f —————=\c--Q--~->~~
Wl __, : °
X148 X#2 £ 8 XT3 £8
X3t DABBREOER L EZNEHOHR

(BAFEX%100& LT)
i &R AERENZRA L. PRDABETT.

EoE <

43

Lixotz, —F, FREL 1 PRIIHEEII20% 5%
WEZR LI, ZORET L TRLAEORRIT
2PEXLEFHDREL T ieh o7,

75, TENOFEMBAZRIIRI2D L >
g1 8 (EM3FER) ITITTRI— 7 HEH
SRR K0 DR AR L, OKRBAE
VBRI B J U/ S— 7 H#IE 2 X3 L AXNRKX
LD EDS 7o, INEESERICIIV D LR A/ —
THERR 2 51X & & & ICEAHE A 10% EE 5 HIN &
o toth, LABOLREITRRE

HRI. &L BEERL) BT 5HEE,
D ABRE M O RS

1. HBRAZX
ARBRITI975FH» 51979 D 5 M), BIFHET
EROBFINTROMWE L TEE L7, #HALE

110

100

IXHEE1 B X7 2 £ B IR 3£ R

TBIEEMERIC L5 BEZREHOHKR
(FRAE, 1P, Ca%100L L)

(132

#®30 HALEOBILFEE BEEML:, PEL)

BREGRAL CEC* ke (mg/100g) BRI | Truog L EE
B pH (meq/ PO |+ #
(cm) 100g) Ca0 MgO K0 |& # | (wg/1008) (=)
1 | 0~19] 5.9 14.2 176 8.1 | 62.7 545 43.5 | mEL 10
2 | 19~ 31| 6.10 | 187 212 92.7 | 38.0 561 20.6 | BE+: | 22
3 | 31~81| 635 | 20.5 226 | 122.6 | 15.7 - 19.6 | sEEL 17
4 81~100 6.65 8.9 187 122.6 12.3 - 14.4 WL 15
5 100~ 5.30 12.8 120 92.7 9.5 - 9.8 WEL+ 12

i ¥CECiIERATHRER.
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DEALEHRITRINCTRTED HEMBIEFTH -
72

HALKBIAY -7V FUS00WE ALY, 3%
ARk E LCl0a K40 7 A5 H ARLBAER
(N17%., P20516%, K:014%) % EHHEF60ks,
2 H80kg, 3FH (NEFFH) » 5100kehk
H L7, BHE%EEIIEE250cn, #HE30cmT1975
F68 (AF3AR—/1—Ky MIifE) KEMWL
7o

t ML HE40cm, HE0mDEZELBIC, £
NZhOBEMZ10a BDOHE4 t, QFV5A
1.3t, @/ \—T7HRE700kg}s L U@ Y ABERIK
200kg & 725 KO WA L7, Bio, INERKBOE
3 FH» SBREOHM~IE30cn, R 25cmiZ R
BOEM ZHGRA L, WEIRIFE (M3
£H) 15AfE, 24 H30AM, 3FEH6OHAMT-
7o RBHRMKIZ1X165nf (2208k) D2XKHE L

JeieE . REARGRE

7o

|15 (1989)

2. ®& R
RRITLEOBRLFHIIBFTHY, BEET
FHESY L7 AR5 HAMIC KT 5 5 F4EBOD
BEOEIIZ1 mEICRA TV, DK%
TEBKEORVLBICE X - EEEBRH OV A
BMOLEE, REICKITHEBLRF LIEREER
LR,

ZORR, RBRIOBEHFKLEMRELUSSA +
TARICEERIC, FABR LD, EEBFICEE
MEBNBREDOERDOKS0~80%HOEE B %R
L, Ch%EZJTEMIFEROEZINE 150~
80% DI & 7x» 7z, L L, FORIIHENE
WL, 545 ICI3RERIII0~20%iC & & ¥ -7,

MBXHICES L, HRIERLBRLKEAK
(200kg/10a) TEHEELD, FTVHARKL/—
VHBRRII2EAP»OCEEAFTSBIFLED, &
AT IHEIER SR OB - 7, ok, XHABRTIE
FIEKOEELETER (G1) LEZNE LORMIC
REIBD T &L, BHTEVWIEDHBEREE SRS
bhic,

B3 HEE 0 ABBHERIC L HAHROREOBENES
(EEOEH)
\SB(EMEE)| 2 # B | 3 £ B | 4 % A 5 4% 8
X MOE X K|E LE K|E L H|E L K|E L|E H|ZE B
@ | & | @ | @ | @ 7@ @ [T | e & | ()
1. B X 52 5.0 113 7.4 135 9.4 139 11.3 144 13.8 1.04
2. 8% ;B X 53 5.7 122 12.6 142 11.2 147 12.1 142 16.1 1.13
3. WS AKX 42 4.2 114 11.1 138 10.4 137 12.2 145 14.7 1.04
4. IN— 7 HEBX 50 5.1 120 12.0 129 9.8 136 11.6 140 15.4 1.02
5. DABSKX 51 5.6 117 13.6 132 10.6 141 12.1 146 16.3 1.04
w8
3R (NE14R) 4 £ 5 %
X |
) " AR R o E | FERE CER ek A |k
1.3 B X 560 11.5 100 1,516 38.1 100 3, 803 114.2 100
2. % B X 996 20.2 175 2,062 49.7 130 4,432 134.0 117
3. WS AKX 902 16.9 148 1, 851 41.7 110 4,731 127.6 111
4. N—7HEPBX 925 17.4 152 1,928 39.4 104 4, 822 121.0 106
5. DABERKX 1,096 21.0 182 2,209 42.5 112 5, 546 130.4 114
FRE oK X NS.
LSD 5% 3.5 4.8

o EMIRI975F 6 A (1383 A, X—/S—Ky )
EEREII22084 ) GREERE250cm X 30cm), 19774 L 1) UUBERALS.
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150

¢ e 4

o BAEEM S @

A dULHA HN

08— g HERR A
100 a Bf T =0.954 ** ({{F 3 FH)
&

50 SRR
7 e e
(&t
T = 0950 ** CATH 24 )
P a a © ,.'-I
oo e
. T =0.980 ** ({RHE 1 4EH)
7

800 1,000 1,200 1400 1,600 1,800
GI

(kg 122086

33 MOZELFELREOLEZINE L OBF
ba N ;‘, L3 FHEL X | BREERTERRL
PEDE >, TANSGHADOEMEN»D 24
HEZ CTORBEE CIIBAERT O X > ICBK
ENELTh, ¥ERCHABTHEZECEZ, W
SHICIEREEZRDD LEE - RECEHICIEA
THILHbh o7,
RBRIN. SV V—H—Ck5 TRIHBRR
BiRORBR I, I Tk h L EHEBEOM2E
MR HE OIS UCTRET LS, 7 AN H AR
DEEDPOAD L, MABORB LET L THEE
BOTEHRPEE LV, BHiZ, TERWEOLE
TIREBKOMBA L YL FRINDE, £ T, K
HTETRLTOBBRBBERBICTELNN /T —
=B, R, XU TV—=a—DF ) Hh
LABABREMERAT 2B LERRE LR
Lo 7ok, REFEITE@EI0a 24D 2, 8008 T
HBHH, TITIEESICRBEALES, 3008kIC 1
2 LEHE L OBIRICOWTHEALMI L&D & L7,

1. RABRFEZE

ARBEIRRBRIICHETLAES TS5 24
(19764F & ¥ 19804F) % L7/, #taAmEILdteE
100 GbEBETAV =TV P /R EMHEEK
L7-EBRBARHKD) %AV, X—1—Ry +58F

HOH%I9764£ 8 A 3 BICEM L/,

IR T & X R, ERAER (N15%, P,
0515%, Ko015%) %A\, EHEL 2E[IT
Ni310a 49 15kg, 3FHLBEIINI18kgIZ/x 5
LI LTHAE LA,

ABRXIHBR L +BARBEHEHA LA R
KICKGI Lz, BHEZEIIBER120em (/Y —V
T ANG HADELE), #kEiE10cm & 30cemic L,
XX, HRK & $10a Y0 BE T2, 800K,
8,300k & L7z, %8, HERROTEHREHIT
10a%4b, BA100ke, RBELAK (FILHY
5353%, MgO 6 %) 150keds &k U BHEEAE L+ AB
B (TX2V) 100kexBA L, BEBIEZHDN
VI V—Hh—7T, BE40cn, MEFE120cm TR FIR
ICE G TEBRIE L/, TR AR IR
1@EL, 1K21.4nf T3XEN L Lz, IEERIR
T®ER (EM34H) 178H, 24 H468 M,
3FERSIAME L,

2. #& B

SEBX (2,8008k/10a) #1004 L7-&HAEKX
DKDEETRE (G1) HEBFORER LD
RIIERZ2D L > ThH-7c, AILBEEEDOHREBIX
EXBXOG [EEZ XS L2, 8008k TIEKBX
P4 HEFHTRY, SEBTHYEL, £/,
8, 3008k Tl 4 MEFHTI4Y, 5FEHH13% &
B, TRLHRBOHRELBO LN, ThERK
BLT, WELTHHEUBRBEFRER CIIHRED
FHE <, 3MEFH T2, 8008k Tid100% 3,
8, 3008k TI13#926% 3, /-, WESTEH (R
54 H) TIREFNFNI%ME, 100%H T Th
L TFBLHBICL VINESHEN LA, T, M
BESPKICED LHUB, MBREDICGIH, I
BHOWMER LS, CTHhITEHEBEROB
TLICEBEHEIN, BENTRAPLELR
bnsb,

F2H BAMCHTDITELO
ABE R

T AINS HABREROBNERD— oL L ER
It ECRERT S EBbhs, LiaLl, 25



46 JuimE L BEARHRE

#7115 (1989)

®32 N TV—H—+BUBMBICEAETE (G1) LIRBOEFEMHER (LED
4 7 AFEH
X | 7S 2
® 31 ®E KR #R|3 % A4 FB|5 ® B
GI . 110 135 179 141 138
& | 2, 8008k/10a
A ® B K 235 176 189 200
8 300 GI K 234 199 254 214 225
S ’ K B K 341 224 270 278
" G1I H 100 100 100 100 100
; ) , ,2 2, ,
2 g0tk /100 | O L D EH 2, 400 4,490 4,240 090 3,305
" ® OB K 100 100 100 100
B EHK 163 606 549 439
X G1 H 137 107 192 189 156
8,300
B OB & 364 165 135 221

1) GI=FHEL () x FHERE
2) XPBOERITI0aY Dkg (£IE)

LIcBEFMOTRBLENB 2T S LHEOEIR A S
7o, ZORENLEEIND, TITUTD2D
ORBEERL, KRB T3, TRLOES
BARRLTVA2BUEBERKL?Y OTFTELHR
TS L EBICHTBORE RN, ZOROETE
NEEBH LA, £, RBITIRI LEKED
+ECTRLHBOFIE SRS LU KTER
(FEIRR) 1> W THeEt L7,

HBI. B0 TR LIEEERE LAH, NE

1. RBAZE

ARERIT19765F 2> 51980 D 5 24ERd], /METH
BETER L, HEIBRERERAE (BRL
At) TEDOIFHIIERIIBOMBXICRTED

(em) XBE 1 m24 D ZH.

THb, RBEHEII1X64.8nf T2 EHEH L L, fit
AMERI ATV P US00WE R WA, Hid
N—X—Ry FM5AHE T, EMIZI66E 7 A (A
ERFIZ1976%E 108 TL04E4) CTHMEFEI2180cn
X 30cm, 1[X1208kT, FLBREKIE LTEE, &
ZINEKTEICI0a 4, 7235 H ZARER
(N17%, P20s 16%, K2 014%) #%150kg (N 25.5
ke, P20s24kg, Ky021kg) WAL 7=,
+ERBEHREBXICOWTIIR3MD & > icE
TABECIMERE DA, 10a M) ELEEEH (
P;0535%) 130ke, REELAK (7L AY 5
53%, MgO 6 %) 500kg% F/B15cm i & A e
L7ze —77, W% fE > BAEIZ19765E107 1
BRTTh H32em DALE CH X60emE T8V L —

%33 & HEWRAEKIC BB R
(197745K)
Truog TP (ng/l100g) | BokhH
X 51 5+ 86 P,0; —N
(mg/100g) | Ca0 MgO KO | (wg/100g)
1. # i<} X # 4+ (0~32cm) 4.30 75.0 41.7 9.6 41.2 10.8
TR+ (32~50cm) 4.78 2.3 78.0 13.8 34.7 2.0
2. XvuTlL—H—* — - — - — - -
3.y 7uv—h—,P,Ca | B (0~60cm) 5.00 46.7 142.8 26.0 40.5 2.0
4. FPLVF+—, P, Ca 4 5.05 42.0 133.1 23.4 46.0 3.3
5. », P, Ca, H#JB 4 4.90 48.0 128.5 35.2 64.3 5.6
6. £+, P, Ca = + 5.10 104.7 179.0 46.3 51.5 9.1

I kE2RBEIN T V= — A L3 O TFEHIRE | XK HZT R
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T 180,

Ll
B cm
~32cn w 4-32cn “mﬁ
0 VAV A A4 //
"; V) &t P Cu//
15t /v 7L — 13 (/ & /////
] f1 = 6 cn P 20°“T
& bLvFr— |Cal
|M
é ?
P.Ca /
60 4 --A
cm 3.3y 11.1%
t s = B
¥r M tb W m L

X34 EELRUBELEE BWAR)

T 1) PRVAEE, CadAK, MIZTE#YWERT.

6 F721320cm (LFEHR) X 60cm (JAEEER) X100

2) LEBAEMIEL =

H—TiIE6cm, +L vVF v —TiIE20cnTIT-
72 MEfEIX10a XMV, HHEFEBH130ke, KEE
+HKI120kg % /8 T UV —H—DOBEITIEES
i, PV F»—DBEITEIHITHEL2t %
mz, WEBICEA L.
AR, OMBX (BELABEX), @7
V—A—K (tBHREMEL), O TL—
H1—, P, CaX (DABRLEKEH), @O+
VFe—, P, CaR(@:EL), ®rLVFr—,
P, Ca, #BEX (Oi#ExEM), ®FLP,
CalX (R DA, AKEMEEAE) O6KX
L7, ARBREEIT 1 X64.80f, 2XHI& L7,
INERAR T R 1 £ B 148, 2 F£H60H R,
3EASRM, 44 B60AMT, 2EX &L TA
F%, #EF60HBINERX AT/,

2. ® 2

(1) O b2

KRBT IND L KRRIZBIC BT 2HBX
DFL, FTRLIICpH, ANVT LA, TXY
T LAEFEMEL, TRLTIE Truog D AR LIE
mo 7:0

TEOUBHRKHFTH &, RBIRT LD

180cm (EE$E) X< 60cm (LFETR)
3) LTEABREMORAMEIL ST U—h—TRER,

FLvF v —TEAELRE.

CHBRICENTELABCHIEBESE,
Troug D ABEDEL B L U BEEEEOMM
HROLN/N, BLOHBIC L EE S, —F,
TREIAE TIRMIIRR (UEE) Tldh-7
M, TRETpHBERHILVYIAL TR
LOEEEME HHETEPHRED ABOBELITE
TN, Fio, #HIEHEAX TIE, ZTREMEL
BKHHEEROHMLETRD O, A,
+EYERO—IFETH HLEFE (UPAEE
FHEE) L vFr— BB TIRETH® S 48
KTa, BABRXODIS~20ICHNT, 102iF> 8
TEIR ORI PR SN,

(2) MERBIZKT HBOHT

NBXOBESH (K35) 1FEE30~40cn T3
2.8% LB I HTHo70 —F, FLFv—
WEX CIIEROFEI A EL, HFICTBREOSV
10~20cm DT TE LW LB 55 MEE 4 F
7oD EFRINIFTTE L, 30~40cn DB EHERH
17~52%, 20~30cm$29~46% & TR TEH< k-
7o L L, COABBORIIHBXD L > AKX
VWEBEIIDZ L, BIEBEVL, ThE0dL
KOWBBEFETH -, TOBRBEIEFIROLE
HREVMBEHAX (DABL ALY T L) ITHENT



48 JeigE T BEABRBREG

(HmE) |

#7115 (1989)

ABER

~12~24 —~36 —~48 —~~60 —~ 72 —~~—84wm

0
o
23 0.1 ////// 2.4
/] A/ 22g)
10 /)//// )
" 21.3| 139 13.7|713.2|/ 6.5 3.1 1.8]|73.5
A/, s (691g)
2
£ 20 17 A7
4.7 39| 23|/ 25|/745| 25| 0.9|21.3
20 A, (200 )
_ \ v SN _
04 04 04 02|/ 0.6 05 0.3] 2.8
(26 g)
40 - AL v Lt B
() 287% 182 165 15.9 11.6 6.1 3.0 100
(939g)
35 XBEOBBESMRE (197949 B)
RSB P LV e —EB, () PIBOFME (g).
R LERBABTSORE (19804 — 540)
173 X (cm) = it L0LEE 1)
X 31 ' B
0~10 | 10~20 | 20~30 | 30~40 | % = | & &8 | o K
4. FLvFe— | K ®|  2.4% 14.9 29.8 52.9 | 100 % - -
P, Ca ®H =2 0.48 2.5 5.0 8.9 - 16.8g 41
5. FLvFe— | K ®| 2.0% 34.0 46.8 17.2 | 100 % - -
P, Ca, #iB & = 0.88 14.0 19.3 7.1 - 41.28 100

T BEIIREEI00cn, FEI40cnDFL-BEHCTMELA.

HEZREALAES XBABELMICEH L, K258
Thotl, COBERMITILEHRBEMEHATE
(1978) KOUBEEOBREL L LB LM T, H
EEAXDIEOMENEEICRED L,

(3) T EXBABEDOEZNE (19794)
Y, BB CHERR AL ER T HBICITERE
DR %A > DT, ERBEOWEHROEREM
LBEIEPSEEE LS, £ T, AEBFICN
FEHAR % 2 BRICEESRE L/ & & BA60 B U
LIcBEORERAE IERICREL ThR, 4
BBECINEREAER L \VWEBE (F3) 1K
1 X (REBX) 310a %), EXEEENFI460

kg, 2K (N7 U—h—0E) Tidf390ke &
%0, BROBENE > T\, LL, LEE
FEOREMEEMX (F36) T XDOEERE
BHHI590kg i L, 2 X Tid#620kg & £id72 <,
WROEEIRONLh-72, L LENBL, b
UV F v — B X ClI BB E I IER - A6
Lz Th, SFEHOFERBIINBX L ZENZ
<, MBOEEIIEELE T, NEHHZERET
NTHBX LD IRELEML, VT U—A—4
BIoE-7,

RIC, NEJEICINERR 28808 L 7o S 0B X
DINBHBIZ OV TERE L7, RITD L > IR



BERE : 7 ANGHAMOREERO GRLICBET 5% 49
F®3 ITEHRMUEXOEFEZNE (UBEHEKHEFORNEXDIFEH)
(10224 » BE(E)
10g LAk 10gLAF Iy BEE IREH
B 7l A M| E B s | RER X
1. % i1 X 16,902 308 8,412 48 108 464 100 100
2. N/ TV—H— 14, 362 249 8, 491 51 - 92 392 81 85
3. "y7Ju—a—, P, Ca 14,997 270 14,918 84" 99 453 88 98
4. PV VF»—,P, Ca 17, 497 312 11, 664 68 117 497 101 107
5. » , P, Ca, HEFER | 20,552 325 16, 902 104 122 551 106 118
6. %+, P, Ca 19, 838 376 10, 395 65 123 563 122 121
F&E X
LSD 5% 60
E 1) I#EwDH5 ALSH, BT 7 A14A
2) SAPELE L HEF60B HIHE
3) AENYVBRERIIEZORI X2l LTHE T 50 A Y P I 2WoDEX.
*36 TEURMBXOEZNE (UEZERREMEXD 3EH)
(10a24 » B E &)
10g LA E 10g LAF %y BLERE INEH
& A * M| ® B = | REE \

1. * ic} X 21, 849 395 9,906 60 138 592 100 100
2. R/ TVv—Hh— 21,293 433 6, 450 39 144 616 110 104
3. Xv7V—A—, P, Ca 25, 460 447 14,439 86 157 690 113 117
4. trVvF—, P, Ca | 27,404 554 8,209 50 196 800 140 135
5. » , P, Ca, HEfE | 28,268 584 6,079 48 206 838 147 142
6. £+, P, Ca 21,201 418 7,623 48 143 608 105 103
FHE X
LSD 5% 164

E 1) AEKRIFHEORERD 5 AISH, KT 7 AL48.
2) MBEBEL 2AHEINEL L.
3) ERYREBIEZORS 22l L THAT 57200y 2N HMHOES.

Xz, REANOLEHREMBHX (6 X)
DNEIZNBBETHI0R DMK & 72 - 7oH, £
O, HBX L OFICKELEZETIRONh -7,
Wi x> TRLEAETL, N/ L—A—0E
KT EHRREHOFEIC»HDLY, 1~2
FHTBREANBX & ORICHEIEIRDO LN
hot, FLUF v —AEBRKIL 3~ 44 H T30~
0% DML 720, BHIZ, RBMEBEHFRAX TR
PNEECHEN

(4) HENELHEKOZEELETER L OBKRD

BENHS
ABBE,IOGOFZINE (ABEKNEPRERE

X, #37) LHIEMKOGT (F3B) LOWHNDL
BT 5 &, RBRICHNETEHRRRE L LI,
1 EBOBEZNEORBABED N, -7, &
hZHIEKOLBPEBFT RO DEELETR
(G1) CHEE Lthrool bk, NEHH
AE (48R #Ho/dsBbhs, Ll
A0, BIEAOKICKIT LG TIZMABIZLD
BB LT LA YD TETL, 2FEBDOEEN
BRINOSDODRTETILIBENE, -7, 25F
BHICZ2 5 LABRICHRAH LN, ThHD
GliIHBX%* FRISZFAHEL, IEHDORE
LT U= XML 7z, SEBHKD



50 fEE BEABRBRE #7155 (1989)
XR37 TEHRLBXOEZNEOEFNIHY (OEKIEDREMEX)
(kg/10a)
1 # H 2 ® H 3 % B 4 & H
X Bl
R &2k X | R & | & X | R |k £ | R 5| & X
1. x i<} x 45 100 476 100 592 100 572 100
2. N7 Vb—A—K 55 122 351 74 616 104 503 88
3. Ny 7V—#—,P,CaX 67 148 320 67 690 117 535 94
4. FLvFr—,PCaX 52 115 417 87 . 800 135 740 129
5. » P, Ca, #RX 49 109 464 97 838 142 820 143
6. %+, P, Cax 50 111 499 105 608 103 568 99
19774 19784 19794 19804
IR # B X 5 A14H~28H 5. 9~7. 9 5. 16~7. 4 5. 156~7. 15
148 60 H & 50 B & 60 H 4
LSD 5% (R&) 9 60 164 95
T MBEREZEOKER
#*38 TEXABUEXOKOEEAFTEOLFHHY
(LB &% IEDIRERX, 1977~'79)
1 F B 2 3 H 3 3 £]
X Vil
G1 ja G1 Ht G1 H
1. % i<} X 3,121 100 3,285 100 1, 900 100
2. N7 b—HA—K 2,759 88 3,318 101 1,908 100
3. X7V —4—,P,Cax 3,342 107 4,393 133 1,736 91
4. U /Fv—,P CaXx 2,705 87 3,848 117 2,245 118
5. 7, P,Ca, #RIX 2,491 80 4,247 129 2,339 123
6. £+, P, Cax 2,855 91 3,050 92 1,729 91
= #* (cm) 110 132 124
N RBX|ZE B (X) 33 26 17
FHEZRE (cm) 0.86 0.95 0.90

T G =FHEL (cn) xFHERE (co) XB1 m Y0 EHK.

Glilbe 4 FHOEZRETLRBROBFRENRD
bhiz, Lo T, TEABIC k> THIIRL T
LFFOFONERR %4 < Fhid, LE,S 2
FHRICTIZIFEEL, 3~ 4FRICIEZRES
EinL, TEABOYHRSREEINLS I EMNHEL
MHeigsl, COBRIBNSVTV—H—LDL
VT »—EBETHLATH -7,

AEIL. BEBURIC )T 5 T8 AR & B

1. R&AZ

ARBOMIBIL19T65E 7> GEALA L, 1980FF % T,
B P RBRITH TER L 7., TEIBER
KBS+ (754 B#t) T, 201k

FHIIFTROLE (K27 LAKTHS, ABHR
BiE36ef, 3 XBICHEMEITILELI00 (Je#gE T A
U= bR Y SRR L B REE)
RV,

BAEEE3120cm X 20cm, 1 X150k T, 19744
5 ACEM L, ERFICLBEZE 2, BF
(N), DAE (P0s), ME (Ky0) &biciE
fE148 &2 Hi315ke/10a, 34 HLIREIL18
kg/10a O, 4 THICIGFD1I %L, BED
TINEERICRR L/, NEHRIL 1 FH (3
F£H, 19764F) » 24 BiX£208M/H, 34 H298
M6, 4FB57AMBIUSFEA60RHEE L,

TEHENRRAER L BIBIIHHFE (4 ATH~



BERRE 7 AN HAMOREEEROSEILICE T 5% 51

5A kA, WEKD (5ATE~TA+E) B
TUBLET 11A+a~128 L4) © 3 #ATEE
(Gt5E) BT LHRF LG 1 EDOAR, Tieb
H1976FEFDH 5 VT EICOANE 3 5 RFN 5T
7oo Tk, HEHRBEMIZII76FICEERI A RICHE
BRERER/S T U —H—T, HZ40enfl T THRHK
IZ10a %y, REELAIKI50kg, &0 ABAK
100kg, WM LIEK (7 XX V) 100kg% $£IC
BAKA Lz, SFAERXII2FEUELEHRR
B xRV, N7 U—h—TCRERPREES
40cmE THULER L 72,
ABRXFIIOHETHF (F) LEX, O&FEF
INERY () AKX, OFEF8LE K) uM
X, @F 1 EAEKX (RBEK 1 F B OAMRL
H), @F 1 BIAEK (OLFEH) &L, ©xE
TR %58 7o,

2. ®& R

(1) BoOHMmRER

N TV—N—K & HBELERTIOMNE 2 F
® (1978%) B LU 3EHE (1979%) OMEICEK
FAHREBIIFR L - 7oh, BERBSRTE
Ny TV—n—0E$ 5L 28K E TIINBX X
DHRIZSE < TH, SERDEL»SIEHICA L
o t, TOWE, MBEIIMSLRT R OB
DOEEBVICEAER L, Jhics L, 4%)
1 BOADMEX TIIEROER LIRS, FULE
DHIMEIEPKTH - /o,

BRE (19804E) OFEFBRARINIT T, 1B
Dy MRETHEFUBRX CILSABRHX & Hic
BET (A) DE&HEL, M (C) Tidxt
BX L0, BMBOEENPFEDOLNI, 47
1 BB OB EICIIBENE L VBRI R DR
DHMEGHED -1z, £, BEIFNBXICHK
~N, HEABXIIEERTRBUETH > THLEX
ELE- TR, Bio, RELAD (B) MEBKXIT
#955% LAEVME AR L7z, 48] 1 BOADONERK
TIREABRDLNNY T U——DORBFED 5
h, YWL.EORELR LA,

L7 TTANGHATIINN VT U—h—4
Btk OB N5 &, FRRBAICIIRED 205
5720, LEHABOSHREPHEZI NEENEIZ<

AFRED, IS EREOMREY L 50D
BEWEEDbQ, kdb, BUTRELERSEY,
FE7IIRKALE S BRI B b T L HEE X
hr’z,

(2) BENBORENHER
EZRNBORFEHHB ZRI6ICRT, V7
V—h—BIC L APEIEFNEX TII 1 FEH
13 BERIC A, FRAER & RKALEE CRUN % & 7228,
2~3FEADREBRIET L7/, LL, &F
KOFER & I FHOBEENEX THIREIIH
P L, BEZERELBROHEA AR L, JHIZK
L, 4% 1 @BAEXOLDITRBRICHNERD
FEALICEEL, HICFLEXOSRAEX
FOHEBLEL, HEAPEETH -,

®IWH EF =

1. FEMmOIBEERX

R I TR7 AR5 HAEHEEFC BT BIB8E
BOMR MM BERKEMELS S 4+ (BH
TEMt) THRE Lz, AEEDOEKL (0 ~26cm)
DEATHBARIREVIC L2 LT, HED
HRETRE LT, DEERBHTH -/
—7, TR+Lt (26l T) (ZEMEEL CHILBRIC
ZULLYBHRTRT, BOBNT ZANNSH AT
BTRLHUBRLAVNE LA I h), KLBICE
THEEBHRBEMOMABRAIC K > T, LIk
ZHOHEDREIPFO LN, T, TRLON
B e - B8 ik AmENNREDR LIV
NRRA B A—7—FIEFIC L > TRD LN,
ARBRMELEO L > ICTELPHECHILBRL0
X UTOHEIIE, TRARK L2YBEHED
ENUEBEE CEECRD N, —H, FL
12 Truog ¥ A BE20mg/100 g LA ETH - 728, D
ABEMOBEFREBE TR L U100kg/10a (DA
BRI GRED2.5% & 5 %) DERIMIMPAELEF IC*
L, Ag—a—r L CHHAMERL, £F - NE
LR L7z, DABBMORRAMEIRLEST
Btichn, KARII50ksk V100kg/10a DFH
NESERDWBIISE ) -7, Blb, D ABEEM
DORERHIT TR+ Truog ¥ AEEH10mg/100 g LL
TeERLEVELTH, BLOEAOHTBHE



52 tEy RESBBRE ET15  (1989)

*39 +EHRUEIC L AROFMRE (HXK)

(19805, #LFE 4 F1R)
1. BFHEFY (5 7) NE 2. BENEK (TH) AE 3. EFERLH 115) A
X B = aF &t
A B C %) A B C %) A B C %)
010! 339 2.5 0.5 | 36.9 | 31.5 2.1 0.8 | 34.4 | 30.9 | 14.4 1.1 | 46.4
B 110~20 | 24.0 8.6 0.9 | 33.4 | 22.9 | 11.3 1.3 | 35.5 | 11.9 | 12.9 2.4 | 27.2
20~30| 10.6 7.4 1.7 | 19.7 | 10.1 5.1 1.2°| 16.4 6.7 6.8 2.6 | 16.1
30~40| 3.6 3.3 0.3 7.6 7.2 2.8 0.7 | 10.6 2.8 3.7 1.3 7.8
& 1 40~50 1.0 1.1 0.4 2.4 1.9 1.0 0.2 3.1 1.2 1.0 0.3 2.5
& FH| 73.4 | 22.9 3.7 100 | 73.5 | 22.3 4.2 100 | 53.5 | 38.9 7.7 100

| BRRFEE (g) 1,321g (71%) 1,023g (55%) 1,488 g (80%)
4. % 1 @ @ B 5.8 1 @ &4 B 6. xt X
C &t &t &t
A B C %) A B C %) A B C %)

0~10| 18.6 | 14.7 1.3 | 34.6 | 32.5 3.6 1.6 | 37.7 | 34.4 3.5 0.2 | 38.1
& | 10~20 | 14.4 16.9 7.4 | 38.6 | 13.7 | 12.9 4.4 | 31.0 | 18.4 15.5 5.4 | 39.3
20~30| 7.3 6.6 4.7 | 18.5 5.0 7.2 2.2 | 14.3 6.2 5.0 4.0 | 15.2
30~40| 2.6 1.8 1.8 6.3 5.0 2.6 3.0 | 10.7 2.9 1.8 1.2 5.9
& | 40~50 1.0 0.6 0.4 2.0 2.0 2.0 2.2 6.3 0.6 0.8 0.1 1.5
A&t | 43.9 | 40.5 15.6 100 | 58.2 | 28.4 | 13.4 100 | 62.6 | 26.5 | 10.9 100
| BRRFTAEE (g) 2,926 (157%) 1,414g (76%) 1,861g (100%)

E: 1) AEIER L L4KRT ST, FREOEETRLL.
2) A BEEROLIC20enE TORE, B BHbL 520~40ca D&, C ; Bk H40~60cnDEIHE.

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
F R F R F R F R F R
A HAZE AR O AT 0 1 [ B E
(F) () g K11 A

the]) ALEE

36 +EIBRAEICLDFERFINBOHR (LLF)

T WBXA100& Lz, ok, HBRXOREERIZI0aX4 Y 1 FH (1976) 430kg, 29 H (1977) 535ke,
348 (1978) 886kg, 4% H (1979) 915ke.



LPERE 7 AN A ABORBZEROSELIIBE T 2R 53

BRED -T2, BEADDABEMKERIZEMHE
LABETH 54, TRAOKMIIEME, BiEH
BEMICTERINEROBSZENAH D, BDODT—
B LA TER 72, FHEHSBRERAE
DEBLZOTRBCHMABRAT 2 HENEHN
ICATEBEEZ BN,

b7, EEHOTRBLE~ORMIC &) LEYE
HOHE L EBEEGTOBRK L EIN S0, AFER
TLBREDMEA T/ N— 7 HER(2.5~5 t /10a)
TRERY,» SBHESRD SN, FROEEH
BonWib b THLER 3ERICIIDERRD LN
7oo LHL, SABLREORGFBEEYDSE
M (600kg/10a) T +HEAROEELEEEH 5
WiT L AR OHRICHE S BERERBIT O F A
HHAHEEIH, BHIFRETRET - REL D
N AP i

IOk, HEBEHOLLER AL
TidHhe ) ELEBRRDESRDHON/IH, RBRI
TIREEMBRXEOS W BEEM L THERO L
BERRYDELEE L, xEBRMIBAFIITHD
LT, BRED AR (Truog V ABE20~40
ng/1008) CHEXFICEENALTETHLICL,
PHoT, BIB~NOTERREMBEH, #138
DOEBFRREL, EERE~L TS ACEAL
7o DED, EHEEDT 235 H AR DE Y 4
HEWDE, ZOROEBFTREOHMUNE Lo,
ERHFFOHE 2 BARIT RICALNABROBHE
KR EEERT LD EEZ LN, ThbHD
EENObMB XL, TEOEBEIEDL->TH
TEHRBIIT A5 H AFHEBEOEL L F BT
Hot, Fio, AL ERIREMOBRIIS L
BORKECRILD, #ELEMEOL > ICES
DI WEE TR ABPELAEOBMB LTS L
20, WELOES>KESARSHE DRI L
LWEHETIERYEN T2 Eh L LK
BEMOBRBEY TH - 7o, FRFIC, HEHR
BHMERE « HECOWTIIENO L ENERE
BEFALTFHINSLLEBICOVWT) BLUL
B AEED L EBTHUNELSH D,

T/, RRIMT, NV V—H—ABIZL5H
S TRAERRBEC OV T LB LA, /v T
V—h—IZ X 5 EEH RIS B EH ORI A

BE L EMTABMEICZ L\ o, ST
W EBRDLNAICL DO, KHITIELk
DOZERBDHON, 1.2mEROBTIRAEHR
BReEZOLN, RBRIOL > ICHEABLE.
FLE LB, TREAE TR
BETRHABICIHKTAr—2AbFHEIN, £
DIz, DAZEHDOHBES O L5, AN
i3, MAEOMBHEICLLS23 TR, 8%k
T V==Y ICE A TREOWFE > L
BEOAL, MxBOWKEIETAHESRY
LRI N7,

Z T, BRI +E B AR R 42527
L5552 T, UEDIODORBERERLD, 7TA
NS HAMDONT DI T HHARTRE L + 58
BRELZLDELDDE, OM2HE (1E40cnll E,
HEX40~50cn) ~DEHA T, YABREHKIEEIL
Truog Y ABET30~40ng/100g 175 &% H
i, o RFEtieE i HEZH RS B
LTED, OMLIBEOEBWEMBRICOWT
BB L4 D2.5~5 t /10aBAEE LW
»n, BRI RGHEO WD (600kg/10a )
TLHEHTHD, /o, O2EIEHRREL LT
BEGeNvTV——%B VT TFTBEL W
L, BE40~50cnDfBIC HESRBEM KA
LT EBERHEEZ LN, TOXDIC, FHEME
DFFEHRRITT A5 H AMOREIL % (R4 L,
¥k, +EIBORSEL T RBBRIKICN 4+ 52 HO
HREE L TBRD TEREC L BHERINI,

tk, EFRBL L, BEMICELEBRIOZEN )
LB ERD 2L, BEBLE ILKIH
MoHI BB OFSEIMET LD LHEES
hz,

2. BIRMBICHT 2 TRLIOREER

T ANG HABEBMO TRHRREL LT, NV
TU—=N—2 b Fr—2AVIERERET L
2o WIFNDOFETLHBONR & 7 5 R
BRESN/CLDICELIE R 272V, HHE
BEOMBEZHE -, RBRIDOEEL»L LV
F o —EBNVTU—N—E LD LB
HELHEMTH-To, BT, HBRBEH L LTUE
BICEBBEORB NIV YT LR 0 ABEM 2T T



54 JeiE BERBRBEE HT1S (1989)

137, BREHEOHABFIROBERBERICL
72o 4 AT CRBHEIEOFIA & FiIR & OBRIZ ST
FIEBHIh TV wA, Eo HEER
BR3D THEMS S [ DB ¥ % HE e A
EL OB TARILEEINIC & D IFK =ML,
TRADOBOBERELY L/-6F L LTk, %
ERRIZHERL S VbR TS & S ITIEROFIH
HREYBDDH T LOMIC, LEOYEHHED
DERDBH 5,

—%, TRABZMIBICLS<( FAOEER
HOLHAT, ChEBPIKREIESD, —DIC
B HOINEINAR GREE0RM) 2HE< 350
EhH -7l COREHBOEMIIEBTRR &
ERDGICERBICANLRETHD, A1 DB
BAE « FE»205#32mD & AH) TIHAESR
EF2AMRESL L, O LEE - ED
S ETIINERAR AR THZ LNTRELED
hrce C0A, RRIBARI L0 LWREED
PipBEEIhR (BEM120cm) DSV T L—H—
MEBTH - oh, BEABOREICHT 5~ F
ARENT30 8 LIPIRBE D L8 He, I (K
60 B INEE) KA > T LEETH - o, HICEE
EDT AR5 A Al T OR MBI ERICIR
BET#IRIHIILIFIETLIHOMI LA
ETAHTHY, EERWICIE U7 B IE 7 I AR
DRI KO e REEREHF L EZ LN,

KiZ, TREMBORHHIC DWW I HEERED

B8, F MOABICHANTE, 20, IEK
THROAELKARIC L 574 T ARELERY, -
7o COBRERELTEZLNDDIR, FERKOM
BABICHNTEABIIEI T LT D #OEER
EEAEBWSE, L0~ FAEEIKEL LB
DEBbhic, T TEABRTAHAICITNEE
DIExRVE L 1 BREBERDICETLTE
CERBALBELHEEEINA, £/, TELAED
B >WTiE, RBRILSBLLE LS, fi
Z BEMI AR CRAZFRE D 550~60cm (BEFE120cm)
DECADINYTU—H—ABTH->Th, BE
MBIHLLICEZEF LR &, BiC, E
HARS 258 D60 H ENEEIC 72 5 & D TR K
AR L, i, 4% 1 EOADNE TIIEE
WRNBICEE<, FAFENRHEE L, L
HoT, TANSHAMO TR NI HEEKST
THDOTERL, P L5 EREOKREY B
ED, BTA T ANRSGHADE 512180cm LA
FOBERBTIIAMAES 537D — T AT
HAMD X > ICBEMOR TV IBE (BEIE120cm)
KR 1IERSEZCTY S LAREL#ESIN, 7
AN H ABEBUR DR FER 2 RE HPHERDT-D
RSV T V== LV F+r—DE>KTR
O IR SNEDIZH, EHRE (FLT10~
30cm) ZRFRIC LRV IEEEE L LETH
D, ZOREIHBESHAED 53 LELEE
BICEBHLL TIOIRELDLEEZLN S,



BERRE 7T ANSHABORBEROSRLICET 52HR 55

BOIE B

b EPRFICBIT DT ARG HADOFEE /N
Z— 35 A LAICH#EF L, EREOBEICIIN
2~ 3BMT—EDERL, EHAHERL, LIk,
BATE « BEX AT, 10A LAORIC L VHET 5
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Growth and Spear Production in Relation to Fertilizer Application
and Soil Improvement in Asparagus Field.

by
Tatsuyoshi Taga

Asparagus has been cultivated as an important vegetable crop in Hokkaido, and
the planted area amounts to 5,000 ha which forms.about 41 % of the whole produc-
tion area of asparagus in Japan. This study was carried out to establish rational
management of soil and fertilizer application for growing areas of asparagus in Hok-
kaido.

1. Characteristics Absorption of Inorganic Nutrients

1) The nitrogen and phosphorus percentages per dry matter declined gradually
from the early growth stage to the later ones, but the potassium percentage did not
decrease even at the later growth stage. The nitrogen and potassium percentages
were higher, but phosphorus was lower. The cladophyll had a higher percentage of
nitrogen, and about 2 percent even at te later stage of growth. A higher otassiunm
percentage was found in main and lateral stems. The calcium and magnesium
percentages of asparagus plants were lower than those of other vegetable crops.
The amounts of inorganic nutrients in leaves and stems of the plants which were
grown without harvesting spears, were clearly higher than those of the plants with
harvesting spear. In the former case, the amount of nitrogen was 20 kg,
phosphorus 3 ~ 4 kg, potassium 38 kg, calcium 3 ~ 4 kgand magnesium 5 ~ 6 kg
per 10 are, and in the latter case the plants had 50 ~ 60 % of the former.

2) In sand culture, the growth of leaves and stems increased more in the plot
with twofold nitrogen supplied than those in the standard plot, however, the growth
of the root decreased. On the other hand, the growth of tops and roots decreased,
in the plot with one—third nitrogen. The effect of phosphorus supply was greater
in the plot with twofold applications in the first year, however, in the second year the
growth was sufficient even in the plot with one—fourth application.

The growth responses to the above three elements in the field experiment were
similar to those in the sand culture.  The plants were grown well with 20 kg/ 10a of
nitrogen from the transplanting year. Phoshorus and potassium produced normal
growth in fertile soil even with the reduced amount of 10 ~ 15 kg/ 10a.

3) Although nitrogen was withheld at the early or middle growth stage in sand
culture, growth and spear production recovered after the nitrogen supply was
resumd. But, growth and spear procuction were inferior, when nitrogen was
withheld in the later stage. Therefore, the nitrogen supply was needed most in the
later growth stage to promote the growth of tops and also to accumulate car-
bohydrate in the roots.



66 JtipEs BERBBERE HTI5  (1989)

2. Relations of Harvest Term to Growth, Spear Production and Carbohydrate
Accumulation in Storage Roots

1) In the plots harvested for 45 days or 60 days every year, the higer and cons-
tant yield was gotten. While in the plot with 60 days harvest and no harvest alter-
nately, the total sugar percentage in the storage roots was kept at a high level in the
year of no harvest, and in the next year, the yield of spears was 30 % higher than in
the plot with 60 days harvest annually. But in plot harvested for 75 days annually,
the total sugar percentage in the storage roots considerably decreased, and then yield
of spears also went down.

As a simple way to express the total sugar content in the storage root, the
estimation of Brix reading was recommended. The standard Brix reading was
estimated at 12.2 in the end of harvest, 21.4 in the late fall, and 16.0 at the start of
harvest.

2) It was certified that there was a high positive correlation between growth in-
dex (GI=average plant height (cm) x average stem diameter (cm) X number of stem per
unit) and the spear yield. The GI ratios of 60 days harvest (the standard harvest term), 75
days, 45 days and alternate treatment of 60 days and no harvest were 100, 39, 188 and 145,
respectively.

3) In the plot harvested for 75 days, nitrogen and phosphorous percentages in the spear,
leaves, stems, and roots were less than in the plot harvested for 60 days. In contrast, the
plots of 45 days and of 60 days and no harvest alternately showed an increase in nitrogen and
phosphrous percentages. The amount of each element was also greater in the plot with
short harvest term.

4) The relative weight of roots was estimated at 80 for 75 days, 216 for 45 days, and 160
for alternate treatment of 60 days and no harvest, assuming that of 60 days harvest as 100.

From the above results, it seemed that the harvest term between 45 days and 60 days
was only reasonable way to maintain the higher and constant yield annually.

3. Physical and Chemical Properties of Soils and Productivity of Asparagus Field

The brown lowland soil (alluvial soil) had the largest productivity, followed in order by
brown volcanic soil, volcano—regosolic soil, volcanogenous regosolic soil and acid forest soil
(diluvium soil). In these soils, the surface of the soil within 10 cm had fewer roots, however,
70 ~ 80 % of the roots was found from 10 to 30 cm of soil layer.  So the fertilizers applied to
upper soil do not effectively reach the rhizosphere in the most cases. The hardness of acid
forest soil and the excessive macro—pore of lower soil layer in volcanogenous regosolic soil
was recognized as preventing factor for root distribution, respectively. The root growth
was better in soils with 10 ~ 25 of macro pore.

4. Soil Improvement and Fertilizer Application Before or After Planting

1) The soil improvement was effective even in fertile soil like brown lowland soil (alluvial
soil) to promote spear production, and not to mention for acid forest soil (diluvial soil) with in-
ferior physical and chemical properties.

The methods of soil improvement before planting were proposed as follows : 1) Keeping
Truog P,05 at the level of 30 ~ 40 mg/ 100 g by application of phosphate fertilizers in plan-
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ting furrows.  2) Supplying organic matters at the rate of 2.5 ~ 5 t/10a or rice straw of 600
kg/ 10a.  3) Deep application of soil amendment matters using a pan breaker at a depth of 40
~ 50 cm.

2) Although a considerable amount of roots would be cut off by treatments to improve
soil properties of rhizophere after planting, the effect of the treatment was recognized from
the third year, owing partly to the 2 weeks reduction of harvest term in the following years.
Summer treatment after harvest was not recommended, and spring or autumn treatment was
the desirable for soil improvement. The trenchers should be used 30 ~ 40 cmapart from
the scaly bud clusters, and soil amendment matters is recommended to supply from the upper
horizon to the depth of 40 ~ 50 cm. The treatment of pan breaker with soil amendment
matters should be made at depth of 40 ~ 50 cn. The soil amendment matters used are not
only P, Mg and Ca, but also compost, by which the elongation of roots could be promoted.

In order to maintain the higher and constant spear yield of asparagus, it is necessary to
keep the term of harvest at 45 ~ 60 days, and to improve the soil physical and chemical pro-
perties following the standard values of soil fertility.
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