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DOOEGIO AT, 1959~1978 4Ei, EfftiEo

EFESHRAE LT B PR 2] S L, # OITE
HIVEFEN 2T D2 L2 BN E LT, MAORERATE
(%274, 1990 ; T3, 2015) 2 FEjE iz, REOEH
Hi#9 508 J7 ha |28\ T 25ha (20 1 M OFI & THRAED
Tk, RERPHENAIESNZ. 1979~1998 T
1%, FOBO IO L FDEER 2R L, WYt
B IRS A R T o I MR AR (%20, 1990 ; /)
J - B, 2003) 2MThNZ. ZOFEICE WY, £FT
1349 20,000 £, THER TIE 557 MOERNEESH, £
SUZONWT 5 FIC—FEORHEMTbN (1~43KH) . &
BT, 1999~2008 FIZiT HEOERE B2 T2, B8
BE~OAMERREE AT 572012, EEORESEEZN
6,000 I > T HHREREE =2 ) L VAN TS
Niz. ZOMREIZRNTHE, FTHERTIT 379 A k5o
LT, 5 EoREMTbN (5, 63 KH) . TDk,
2009~2012 4Fl2, PRATHLSE & 5HIC 14 HUSISH L T2
DA Z ke LTz (73&H) .

TEEBR A 1~3 K H £ TIZ, KHETIE, MK
R OFEAHEIE S OB TRRENRD L, WiaieE
FLUFN) 2mL (L5, 1981) , EITLFIEEHT X
DAL O TR (LLF Ke0) K OVWIFRREY 1%
(BLF P20s) N7z (ZH 5, 1998) . —J7, B3EM
TIE, LIEEE FEEM OAIC XL D, Kk KO K
OVAH5HE PeOs &l & LTe By OEFENEA TV (L
5, 1998) .

ORI, A T T R O A T TR b
LTWDZEND, HERyORMRILERHAELEL, (FD
AEFEMEZHERFT 5 5 2 TlE, HEOE(LERZH 5202 T 5
VERH D, 2T, ARETIE, SH%OMAERED G L
LA HE B R O A D 572010, THEIRO B R
1% 1 KEBEHO 7 XEREE CoLERSOE(LK
O DEAIZ BT HEAE & HERE fi F D 5B A AT 3% .

AWFFEDFERMZ T2V, BIHIFRE W1 N 72N T AR e
D2 EIZ U, TEBNOKRERBTT, Lo

ZHH 201648 H 9 H
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MEABELZE, HAE, X/

FOMNFXER O Y E O T« , THEBENR ST
H—THBBEMIRRO T 2 IZIZS K ZhE & ZH Az
7oz, ZZIZRR L CEEH O EEZERT 5.
o0 A S

1. TS

TFIEROKH I, & LTI HJUREH, R0
TR W RO ERBICEEE NIRRT 5 77 A (Kt
7’ 63,825ha THH %<, BHHIEMED 43%% HH 5 (TIE
IR, 2015) . RUNT, EIIREFEROI) OB i, K
SR B IR K128 22,291ha T 15% Tdh 5. T
RERNC I 1T DA OHER 458 1 Kl Lz, 1IKH D
7K HOFHA A% 208 T, D 5 B/ F A K25 167,
JREJRH A 16, Zofth (BJet, BRI 7I4 1, LT
FEE) 2325 THY, 2~4KBIXZFR—MHLTH-72. 5
KH OFA AL 100 T, £D 5 L7 T A K28 60,
JREEH 23 28, oM 12 TH Y, 6 KBIXIFIER—H
RThotz. TKEOMEHSIIL 54 THY, 20567

1R RN T 2 A S oS

ﬂjmﬁfé@*ﬂﬂ LEH 2KH 3KH 4&H 5KH 6KH T7T&H
K H
7T A K+ 167 165 165 135 60 61 42
JK A 1 A 16 18 15 39 28 20 12
Z DA
(HRJE+) 22 21 27 33 12 11 0
(BRI 754 +) 3 3 5 1 0 0 0
208 207 212 208 100 92 54
B 35
BAR7 + 82 83 82 78 71 62 25
e (5 1t - 35 34 31 31 21 20 10
e 4 FR Ak 10 9 10 10 4 8 3
Z D fth,
(BRJet) 5 5 4 2 2 1 0
(R A Hh 1) 0 0 0 0 3 0 0
(774 &t +) 0 0 0 0 1 0 0
(I £ 1) 0 0 0 0 1 0 0
132 131 127 121 103 91 38
B 38 Hti 55
BAR7 1 3 3 3 3 16 18 6
e (5 1t - 18 17 19 19 36 35 15
Z DA
(8t j Ak 1) 0 0 0 0 2 1 1
(77 A& 1) 0 0 0 0 0 1 0
(R A%l 1) 0 0 0 0 2 4 0
21 20 22 22 56 59 22

W) LKHIX1979~19834, 21K H 111984~19884, 3iKH L1989~
1993 17, 41K H1%1994~1998%F, 5K HX1999~20034F, 6K HIL
2004~20084F, 7TiKHIX20124F (RIASHENTZ T 1X20094F) (A%
Fhi L7,



THERBEMREIITEE o 7 —ATE

T AEHED 42, KREEHEN 12, ZOMITR0 -7,

A OKELSA O EZF 1) <1, RIS O T
BHIC AT % BAR 7 +75 38,143ha THRbH £ <, SR
FEO 26%% 50 5. RNT, L HILEEHE O MEIEK IS
AT Dt k123 8,915ha T 6% TH 5. WO T
PR OB EHAR L L, TREHBERSICOMT 28R L
AR A LTtk ticnans 2 5o %
L 8,987ha T 3% Th D (THEE, 2015) . Br3EhEsk ki
1%, 1,585ha L72 > T2 (FHER, 2016) . 13KHDEH
HIOFMAHLETAT 132, D5 HER Y 1% 82, 1B {fHh
+2% 35, WML 10, ot (Bt Kot
7T AR L, WL, DITREER) 285 THY, 2~43K
HIZIZIER—#S Th 7=, 53K E O30 103, %
DS HLERFR7 LR T71, BRI R 21, BEFKL 4,
ZOMNR T THY, 6 KBIXIFIER—HATH oz, TKH
OFEM AL 38 T, 2D 5 b, BARZ 173 25, 1Kt
123 10, #BEFHK LN 3, FOMITARD -T2, 1KE DB
FEE% OFRAHLSENT 21 T, £ ) LEARZ 1433, B
HitAY 18, Zoofth (@G, 7T K1, R
+, BUFERD 137 <, 2~4 K BIXFIFER—HETH - 7.

5 XK H OEE LSS 56, FD 5 LERZ 12816, B
Hi+73 36, FOMAN 4 THY, 6 KEITFER—HETH
Stz TXRHEOPFERALKIT 22, D05 BEKRZ %6, 1B
BRH LY 15, o1 ThoTz.
2. BEAZE RBEEEBRUMAZE

1~6 &K H TIEHEIR T 0 4 & 5T 5 Ef oV
DI, TETIL 20124 (FIFEREEFETZ1 1 2009 )
2, SHUR CTEERE ONHERZ IR S 0~15cm DT (1
~6 KEIZBWTIIEL) ABREL7Z. THTER L7
%, LT 2mm Offiz @ Lo mizfet & L, ZhE
WCHfsieESR CLFN) , mHEREY U8 (LT PeOs) K
OZZHatEmE (LT K:0) E'E2HE L.

TEEEE, HEREEOIE (HEREOINERESAR
£, 1997) [THEUTHHT L7z, WHAHE N IZ, /KHE RO
T BICHFRBICE VHIEL, WHEN OBIEICE,
O—A2Vx g a aNEE (T2 7 - TR, FA-
100) HHWEA— RNTF T AP —rdEE (77—
~# TRAACS2000) % M =, B5a8#% DEREE N 725
FRATOEIE N 222 L5 IW\T, AIRREN & Lz, T
RE P205 iE v — 7RI L D i L, PoOs#EDHIEIC
IO R (B SEBRYERTEY, U-2900) & 2 MEICP %
WAy HrEEE (FY vy by s ny—8 710-ES) %
B L7, bk KO 1%, Mzt 2g &I H i AildsE

(TR, AUTO CEC-10) (12X Y pH7.0 ® 1M A
FRT B = DYEHECHI U7z K RE & R et &t
(ASEEPERTY, Z-5010) & 5\ 3 ICP 38650 6ot
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2k TIREITRTOH RN E ] O RE & -

S i 1

et A& (kg/10a)
MU i mEmm e
o Re W A AT R 22
7K H — 34 5 332 + 421
g BAs L 9 12 1,098%: 703
M eeikmt 60 2 300 £+ 0
By BAR 1+ 1 4 1,875 + 1,548
MR gefkmt 4 6 767 + 1,148

TED KHBIZ= e W URETKH, 730N O S f s 1330 A
R DL DT BAR 7 LR O G £ ORUR O H %
R

2) HEAEE RO, HEARONE A A5 ~T- A AU
BT

THE L. £72, 23k KO ffiE 2 BT 57200
CEC IZ, it 2g Z# LA AildE (B F T3,
AUTO-CEC) (X vt L7ziio> NHAHREZ A — + 7
T A PR CHIE LR 7z,

THORI S &b, SRR O EEICET 5T
Vhr— NEEELZ. FOEBI, REEDEROH, 1
WA, ARt ORE & iy E Bk e &, HERORE R
Wi AR E Lz, T8BOT 47— MNREIC L D580
k&M & E D N, P05 XN KeO £&E % ZNZEh
BFFL, BOBARLE Uiz, MiEFEAEL X, BRNOEER
BLVEM S DRFR VRN HONWT, BREL T BINE -
LIRS D DICHERIERR Sy EE R LT b D THD (T
HEWR, 2009) . 7pd, AWEIZBWTE, KETHEOMGR
B THYE L O RO YA A iR & LT AV .
FTo, RO EREIE, TERNICET 5 KFEUER O
Yl (TR, 2006) % M-,

HIGED R O B DT o A — NEE NG S T= 3
RO 9B, TKEIZRT 5 LSS EHEOELIZKIZ
TEABABEOEBEMITT 5720, F2ROLBVEE
L. $72bb, KHTEHMAHS KL ENST-a el
U ESKHE 39 M, BRI O L o T B S
+ 21, B Kt 8 DF 29 HK, B3R CTlIHLA D
oo BAR 7 15, Bkt 10 OFt 15 His & fEdT
Gel L, THORE (B3ML 0N EEk) , HEERH O
HIZoF, T LTz,

=N
[aT=g=§

m #% g

1. FFAREIZEITH1~7KEBOTIEESESENTIL
EFIHBED T8 /e HEICBIT A 1~TKE O xRy

EEOVHEEEIRITR L.
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FrHE  THEIR O EE R I
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Fa3xk FAEREEOCLENO LEESEEFHHEOE
A AR tomm  UKH 260 SUA 4GH  SKR 6KH TG %‘(79
AHEN om0 141 1647 1717 164 1397 137 129 (12
KH A REP2Os PE0) 9.0 1267 150 867 6.6 1187 157 (68"
AHPER,0  KEIRHE 190 195 195 182  229° 177" 226" (35
B+ 7.7 1197 104 12.7 9.3 7.6 73 (0.3
A HEN e {5 b 1 5.8 7.3 7.2 6.4 74" 39" 38  (-2.0
et /AR & 7.3 164"  10.3 15.8 10.0 8.4 7.9 (0.6)
L% 23.7 28.0 30.4 1807 148 335" 710" (473"
BN WASEEPOs B K H - 56.6 78.3 82.8 53.2°  49.9 827" 1432 (86.5) "
et /AR & 80.0 151.2° 958 61.7 448 1428 1159 (35.9
BARs + 58.4 60.3 57.1 795 623 64.0 814 (23.D°
RHNEKO 15K+ 46.7 43.1 49.2 56.4 40.5 384 53.0 (6.3
wWEHFA L 1592 1599  100.1° 131.9 65.7 62.1 174.3° (15.D
A HEN BRs + 20.4 14.3 ) 29.4 18.2 29.8 179" 142 (9.1
8 K Hh 1 7.3 20.0 18.9 13.7 14.5 13.7 169 (13.3)
W TIPS HBR Y+ 51.3 22.5 B 46.0 28.7 ) 69.5  179.9 B 184.5 ) (80.3) .
wWEmm - 1294 27927 2154 14967 1486  246.8 " 380.4 " (259.3)
. BARs + 45.7 45.0 80.2 83.9 96.3 731  150.8 (108.5)
ZHLEK20
K8 oA - 47.7 70.8 50.1 63.8 48.8 50.3 770  (28.8)
ED LKHETKEHEDEEZRT .
2) S BN EL RNV SR E L2 2EARIC L DR EICLY, A& H EDOZENR*135%, ** 1T 1%/KETHE.

3) MAFITEHE1ILDOIE) 25,

(1) 7«m

7T A B R YR AR O FTHEEE N 1%, 1 KHO
14.1 mg/100g 75 3 X H® 17.1mg/100g £ TN L
(p<0.05) , 5&H THA L7z (p<0.01) . TDHKEA
EAbid7e <, 7T H 1T 12.9mg/100g T - 7=. AIFEHE P20s
I%, 6.6~15.7Tmg/100g THEE L, 1 KHEAH 3 KA FET
HEIMEM T, 4B TR L= (p<0.01) , 63 KB MNH
O L7 (p<0.01) . 7i&HIX 15.7mg/100g £ 72V 1
KR EHE_THEICEN->T7Z (p<0.01) . 3#lE KO 1%
17.7~22.9mg/100g THER L, 5 KB Tk 22.9 mg/100g
WZHEIN U724 (p<0.05) B4 L (p<0.05) , 73&HE CTHWY

BT (p<0.05) 22.6mg/100g & 722> 7-.

(2) 2734
AIAEHE NI, A7 1 Ci% 2 3K H THIMN L < (p<0.01)

11.9mg/100g & 72V, 5 KELRIIEERETIZNB DD
BAMEEIC S -7, Bk, 5 &K HE T 7.4mg/100g
WHEINL (p<0.05) xR &E 7o 7=%08b L (p<0.05) , 7
K H T 3.8mg/100g TH - 7=. BBt Tix, 2B T
HANL T (p<0.05) 16.4 mg/100g & 72> B ITHE L
{BIX 72D o 7. ATHGHRE P20s 13, AR 7 BT 13K H 28 23.7
mg/100g , 4 3KH TR L7z (p<0.01) , 6:&H KT
KB THEN L (p<0.01 & 'p<0.05), 73 H i% 71.0mg/100g
LR L o7 e, 138 O 56.6mg/100g 7>
5 3 KHETHIMERICH 722, 4 XKH TR L%
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(p<0.05) 6 X H THII L (p<0.05) , 7 KHMN
143.2mg/100g LR & 72 -7z, BaEmtiE, 2 KB T
BN LT (p<0.05) 151.2mg/100g & 72 ~>7-%%, 5KHBF
TRMHAMIZ S o723, 6 KON T KB IX@moTe. AZHE
K20 (%, BAR 7 £ Tl 57.1~81.4mg/100g THER L, 73K
H 2% 81.4mg/100g i b @ -7z, Bl tiX 38.4~
56.4mg/100g, BB LI 62.1~174.3mg/100g THER
L7z,

(3) B 3htiak

AAREENIE, BARZ ETIH1KE»S 5 IKEET14.3
~29.8mg/100g THERE L AR Z I/ <, 6 &K H Tl
LT (p<0.01) , 73 HIX 14.2mg/100g TH-7=. Bk
HitiE, 2KETHEML (p<0.05) , 2~7 &A% 13.7~
20.0mg/100g THERE L7z, FIGHE P20s 1%, B LTIk
1~4 & H A 22.5~51.3mg/100g THHB L, 6 KA T
179.9mg/100g (2N L (p<0.01) , 73K B &[RRI E M
o7, BT, 2 KH THEIMNL T (p<0.01)
279.2mg/100g L 720, 4 &KH THA L7k (p<0.05) ,
63 H KON 7T KB THOHENM L T (p<0.01 & p<0.05) ,7
KEIE 880.4mg/100g L K& 72 o7-. #Hk K0 IX
HR 7 +TlE 45.0~150.8mg/100g THR L, 7TXKEE
VEIFIICH - 7=, it tiE, 47.7~77.0 mg/100g T
HeR LIZIERGE VW CTh o 72,
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FaFk FIHTZRERH AR RICRIT 5% (N), Ui (P20s) & OV (Ko0) O - fi it & 24k,

fo > /N e
Fmpee IR g BKE 2B SKE  4KE  sKH  ekA gl LT
(kg/10a) X% B
N yS (L 10.2 81" 1727 64 537 54 47 (55"
K M P05 0 11.0 101  10.1 88" 707 5.7 51 (597
K20 IR 0.7 9.0 85 7.9 62" 50 53 (547
HAR 7+ 199 164 149 138 124  11.8 130 (68 "
N Bkt 257 1757 187 223 186  13.6 170 (-87
18 o 2R AR 44.2 27.9 25.4 21.6 14.4 -2 133 (-30.8)
BHRs + 212 174 192 17.2  13.9 80 2187 (0.7)
I P2Os 1 oA H 1 75.1 18.7 23.2 61.2 14.4 12.1 22.4  (-52.7)
weskt 364 163 139 151 15.6 -2 300  (-6.4)
BAR Y+ 157 135 144 139 119 617 1087 (49"
K20 1 a4 HE 1 471 16.2 21.4 59.7 14.7 10.2 12.1  (-35.0)
18 o 2R AR 40.2 15.3 13.7 12.3 13.2 -2 133 (-26.9)
N HR s+ 65 145 93 136 155 83" 203 (13.9
8 o A% He 1 366 1357 387" 411 262 256 259 (-10.7)
BHEHS PO HE 7+ 208 350 374 125 146 104 186  (-2.2
AR TR Bkt 460 0 2207 4477 466 2797 198 251  (-20.9 "
%0 HE 7+ 69 237 139 48 170 8.3 12.5 (5.6)
? 8 o A% He 1 379 247 407 387 1737 136 22.1° (-15.8) "

D L& H ETKH EDEZRT.

2) 7 — N RDIHLS D I TdooTe ZE MR AL L TV u.
3) I BDEL LT WEARE LT 2BEARIC L DR EICRY, B H LDZED*1E5%, **1T1% KETHE.

4) MEFITFHIROE) 2B .

2. FIRAMEMNIZEITA N, P05 RV KO iR E D#REE
it
EFRATREOEE 2 HHICEH 1T D N, P:0s LT Ke0 D
MR E DA Z 8 4 RITR LT,
(1) kM
7T A B+ R QYR B D N, P2Os K& O K20 i it
i, 1 KEXHHBEZLELEN 102, 11.0 BT
10.7kg/10a TH v, E OB THER L, 7T KEIXZ
NEN1IKEDORB I ZF5D 4.7, 5.1 KO 5.3kg/10a &
ot
(2) 2734
N fEfE &L, BAR 7 &, Bl H RO aHEAR e b
W 1IRKENRLEZ L, EEN 19.9,25.7 L1 44.2kg/10a
Thote. BTOIEET 6 KE T THRBAEMIZHY,
BARZ T 1 KA LT 7TRKANGEICD o7
(p<0.01) . POsfifEfIE, BARZ £TiL 7 KH, #BE
K+ RO aHEARLETIT 1 KERRHEL, TNEh
21.8, 75.1 K 1* 36.4kg/10a TH - 7=. B+ K O
ML TITRE A2 - 1228, BAR 7 +i3 6 XA
THA L 7B LTz (p<0.01) . KeO fEfE&IE, £
A7 LR OBOHFEMRETE 1 KERXKRDLEL, ENLEN
15.7 5 X1V 40.2kg/10a TH Y, BAR 7 £TIE 6 KH 12

AR R B 3R L [RIER.
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DL TRKBIZEM L (p<0.01) .

(3) By hizs

N R &L, BARZ £ Tk 5B % T 6.5~15.5kg/10a
THERE L T 6 3B IZH L (p<0.01), 73 H 1% 20.3kg/10a
Tholz. Bl ix, 2 KAICED, 3KAITHML
T (p<0.01) , ZD#IT 25.6~41.1kg/10a THRE L7-.
PoOs JififiE &%, HAR 7 +Tid 10.4~37.4kg/10a THERS L
7-. ek, 1&KHEA 46.0kg/10a, 2 KH TED,
3KEIZHII LT (p<0.01) , ZD% 53 &KHE THUWEA L

(p<0.05) , 73iKHIX 25.1kg/10a TH-7-. K0 Jii i &
%, BAR 7 T3 4.8~23.7kg/10a THR L, BEKih 1
TiX 1 H 2 37.9kg/10a, 53K H T L (p<0.01) , 7
KEIZHIN LT (p<0.05) 22.1kg/10a & 72 -7z,
3. 7THREBIZE T H2ENBASLEREERUVTIEENE

ELDBER

7T KEICRT D HERSEEOEGICKITTESEA
BOMBEMNT LT,

1) &M

TKEIZEIT DN, P05 KO KO FABEDMARELHED
| FRAE S OVF RRAE O RIS L TR h o 7 s30T,
ZNEh 25 M (64%) , 28 M (72%) KX 35 Mg

(90%) TH Y 2% < OHFTREDIRIUZ D -7 (5 5 3K).



KR K - Fik - TIER O E2 R R
LB QPN b SIBRAYRIDIENI A =T Y B34 4 N g g

N, P205 X% U'K20# A B DA & D4R L

A e, MAEEMECKHT2BREY
e HEBER 55 TR o

N 25 (2) 14 [6)
Am P05 28 (2) 11 B

K-0 35 (3 4 ©

N 10 (2 19 (12
B34 P20s 10 () 19 (13

K20 14 (5) 15 9)

N 7 (4 8 (6
%% p,0; 6 @ 9 ®
it 7%

K20 8 (4 7 6

) BB SR YE (TZER, 2009) 14U TRER D
it (RN ROROHEEET) o R ER 7. KHEI
FBRETBROFEMEITK U TA R K O it GEAS 2 D720
REET) TOMAEE RS, () NORETHEREEHL
T AR

30 r

= ° e . 4 it
S 25 - y=0.451x+13.62
= © e R=0297" n=34
o 2 =
E : o0 ©
15 0 Pooeo

b Q
T 10 Oo/oggo/ 0© o °
Z 88 o [Pe
m_‘::‘]
& 5 O - OHENE N
T ®HE i

0 L 1 1 1 1 1 1 1 J

8 6 4 -2 0 2 4 6 8 10
N#gEAZE LG &Y (kg/10a)

F1X  T=arel V) BEKEIZET D N&A

ZLBI X' LEFFEEN FE & OBFR
WD) NBEAZELGIEE= (FiEtSome &4
JEONEAZROAF) — (Taveh V) @
N i I Y )
MEIEFEHERE* LR ER OV RO EHH.
7oA KL mYE L 7.5, BEE L 5.5,
FHE + 5.5,
WH L (ZF) 4.5kg/10a
JREARM L - WL 7.0, BE L 6.5,

F'E 1 5.8kg/10a
2) BAFRAUIHERE b P Hi13 5 HiR A PR TR
L7z, $1% 10%KHETHE.

HERIZ 5 MR TR Sh TRy, ZOND 3 #IETIEN
H DT P05 23, 2 HisTlk KeO # A S 03 fti Il L 1 %
@BL Tz,

NEAEDDREAEE N BEEZZLFIWT N EAZELS]
& (LT, NZELGIEE) 2R, #HiniixtEpT
IS WEBBOERDBE EI, T HITHPHIT
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BT D55y ORI & T O BRIfFAT

51 o [ ommmim
= @ HE I it 1]
S 80 -
2
~— 60 -
1 o |°
¢ 40 -
S
2, 0
5 20 9 ®| 80 o®
& 8&%@0 8- %
= 1 OI 1 1 1 OI 1 IO J
T 0
108 6 4 2 0 2 4 6 8
PoOsAZE LI & &™ (kg/10a)
Hol T2 eh V) HEKEICHIT S POs
AFE LB X e L ATHSTE PoOs & i & O BIfR

1) POsBAZELGIEE= GHAMSDOIE & H

JED POsEABEDOAF) — (T=2veH VY] @
PoOs i fIE )
MR RS - ROV RO E.

77 At WE 8.0, HEE 9.0,
HEE + 7.0kg/10a

JREIRH L - WE 4 9.0, BE - 8.0,
FHE 1 7.0kg/10a
14 r
> OHERE A i
s 12 o r @M i 1
= 10 -
= o
g 8 i
(@)
2 6 -
#H
& ¢ o © o
X 9 o o
0 L 1 1 1 J
-20 -10 0 10 20 30
KO AZE L7 & &™) (kg/10a)
FHI3X Tavens V) FEAKBIZE TS K0 #

ANFE LGl & i LAzt KoO fafnE & o Bf%R
) KO TAZELAE®E= GAdHLOIER & HE
JED K20 A BEDE F.Jr) — (TavesV) o
KO Jifi it ZE UEE )
FEACFEHERS LR M OVF [RODF-HH.
77 A &Mt WE L 10.5, BE T 10.5,
FHE 1 9.0kg/10a
JR et - W+ 11.0, #E 1+ 11.0,
58 £ 10.0kg/10a

IO ENG, ARG H ORI
DWTNELGIEEEWEEN & &L ORBFRERDIH
B, NZEZLSEENRDRVIZEAHRIE N 2MEWEBICH
S (B 1K) . —7, P0s KO KO BAZE LS| & & (UL
T, 2N Pa0s KU KeO £ LB & &) 2RO, &
FLEAL & W HETE PoOs J OB KoO i & ORIZH] &
DIREMRITRRO b o (55 2 KO3 X))

TEMITIRIR S 720,



TREREHRE

25 OBKs +
(HEN 84 )
% 50 Lo on Ly |-
g CHEA 6 )
E, AT
E1 A o  CHEIEAEN)
i ATBE T
4 o I (HERE G )
Z 10 ° S
¥ S
J=d [ ] ( ]
%k 5 A Ol o, [ X )
A ﬁ@x ©
-20 20 30 40
NEEAZE LI i (kg/10a)
T4 HRMIBTANBEAZELG &L TED
AIAAEE N & & & OBf%
) NEAZELG &&= GRAHAOIEE & o
N#EAROAF) — (B1EHO N Jiift ik R)
12 r
.A
S0 A r :
g ° OB 1+
8 A s ®a (HENEES )
= 6 ® O ° OBRY +
& - (HEREH )
3, N 45 S MBE S
2 *° e o (HERPEA FH)
® 5 o AfB (T H L
& 8o o (HEREHET)
-30  -20 -10 0 10 20 30 40
K, O A3 L5 % it (kg/10a)
FHHX BHRMMIBIT D KO AZE LG & B LA
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Changes in Nutrient Levels over Time in Major Farmland Soil
Types in Chiba Prefecture, and Analysis of Related Factors

Tomoko NAGASAWA, Atsushi YAMAKI and Kenji SAITO

Key words : soil survey, soil nutrients, fertilizer standard,

manure, change over time
Summary

We determined the current condition of available N, available P205 and exchangea-

ble K20 content in soil, based on the results of seven rounds of surveying farmland soil in

Chiba Prefecture, and analyzed the effect of nutrient input by fertilizer and manure on soil

nutrient change.

1.

3.

Available N tended to decrease after the 4th survey round in the paddy fields, after
the 5th round in the Andosol, after the 6th round in the brown lowland soil of vegetable
fields, and after the 6th round in the Andosol of vegetable facilities. These results were
presumed to reflect the amount of fertilization. Available P20Os tended to increase after
the 6th round in the Andosol and brown lowland soil of the vegetable fields and vege-

table facilities.

. The amount of N, P205 and K20 fertilizer in the paddy fields gradually decreased after

the 2nd survey round, and by the 7th round was less than 50% of the 1st round.

Typically, in paddy fields and vegetable facilities, the lesser the amount of N fertiliza-
tion (vs. the standard amount), the lower the available N. Therefore, it was concluded
that the standard amount of N of fertilizer application was necessary for maintaining

nitrogen fertility.

4. Many areas of brown lowland soil in the vegetable fields and vegetable facilities in

Chiba Prefecture exceeded the soil diagnostic criteria of 100 mg/100 g of available P20s.
In the brown lowland soil of the vegetable facilities, the greater the amount of P20s
fertilization (vs. the standard amount), the greater the available P20s. Therefore, in
order to suppress the excessive accumulation of P2Os in the soil, it is considered nec-
essary to apply less than the fertilization standard amount and/or reduce the amount

of applied manure.
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