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The Actual Soil, Groundwater and Fertilizer Application Conditions of a Japanese
Pear Orchard in the Central Area of Ibaraki Prefecture.

Yutaka Funta and Yoshiyuki OrRiMoTO

Summary

We investigated the actual fertilizer application and soil conditions of Japanese pear orchards, and studied the effect
of the fertilizer application on the environment. The percentage of farms in which the amount of fertilizer application
exceeded the standard application rate of fertilizer was: 73% in N fertilization, 100% in P fertilization, and 80% in
K fertilization. The level of N fertilization correlated with the yields. In the 100cm deep range, soil nitrate nitrogen
concentration was higher in the subsoil than in the surface soil. The concentration of nitrate nitrogen in the groundwater
exceeded environmental standards in all 19 orchards. The nitrate nitrogen concentration in the groundwater and the
nitrate nitrogen concentration in the soil had high correlation, and the highest correlation in the Sth layer. The relation

between the nitrate nitrogen concentration in the groundwater and the amount of N fertilization was not clear.
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2 023 637 48.5 6.1 156 80.9 574 155 42.1 2.4
3 060 629 1175 13.7 789  179.7 1604  45.7 272 197
5 042 627 1981 76 999 2272 2085 561 1528 205
6 071 633  127.0 10.7  30.8 821 1155 353 70.6  12.0
7 145 721 570 1234 340 1577 1599 185 31.7 136
8 079  6.03  111.1 9.1 394 90.3 1164 313 526 121
9 172 6.57 78.7 152 212 1392 1070 269 432 7.0
10 152 6.09 333 16.8 494 99.9 66.4 208 6.4 132
11 0.62 582 37.9 46 300 94.9 593 171 20.9 4.6
12 111 579 24.9 107 177 72.6 357 124 15.8 7.1
13 151 619 1844 122 484 2554  230.1 582 435 273
14 142 6.16 65.5 122 297 88.2 882  27.0 0.1 107
15 176 581 20.7 9.1 8.5 1146 454  16.6 0.6 2.6
16 117 6.86 24.9 122 341 71.7 454  18.0 0.6 7.1
17 086 595 71.5 107 296 2235 1047  27.6 65.8  14.2
18 156 5.99 84.8 137 278 1646 1102 382 — 223
20 171 589 2012 46 671 453 2172 450 105 128
21 200 582  256.0 46 923 67.1 2767  60.8 1.5 183
22 156  5.64 98.5 3.0 565 244 1140 262 5.3 9.1
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Relationships between Fruit Maturing and Temperature in Melon Cultivar ‘Andesu No.5’
Kenichi Kaneko and Fumio Sakuma

Summary

Relationships between the fruit maturing period and temperature were examined to distinguish the optimum harvesting
time of melon cultivar ‘Andesu No.5" in semi-forcing culture. The number of days from flowering to maturing was high
in low temperature period and it was low in high temperature period. Difference between the maximum and minimum
was 10 or greater. The accumulative temperature showed the tendency equal to the number of days from flowering
to maturing, so it's considered that there is an ineffective temperature range for maturation. The effective temperature
coefficients were calculated from the relationship between the fruit maturing period and temperature. Based on the
effective temperature coefficients, the following values were obtained. The least effective temperature and the most
effective temperature and the effective accumulative temperature were 5.8 C , 27.2 C and 1122.8 C respectively. The
harvesting date can be calculated by summing the daily equivalent of temperature from the flowering date. Differences

between the calculated values and the actual values were within 2 days.
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Effects of Drip-irrigation and Hot Water Soil Sterilization on the Growth of
Strawberries (Fragaria X Ananassa Duch. )
under No-tillage Condition.

Masahito Suzuki

Summary

Water absorption of strawberries and the amount of irrigation effect of groundwater were examined in order to establish

the no-tillage cultivation condition in a drip-irrigation system of strawberries using the hot water soil sterilization.

As an example, the water absorption of strawberries was estimated at 100ml/day - plant based on the amount of

irrigation in little-substrate-cultivation. Automatic irrigation seemed to be practical by setting the drip irrigation of

specialized fertilizer dilution 1,200 times during the cultivation for strawberries. The cultivation of strawberries was able

to be continued under the No-tillage Condition for 4 ~ 5 years without making the physical properties of the soil worse.

The hot water soil sterilization contributed to bringing this invention to perfection.
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Analysis of the Rainfall Disaster Factor in the Lettuce-Producing Area of IBARAKI Province

Satoshi Murazakr and Masahito Suzuki

Summary

The level of economical damage in the producing area was non-existent when compared with expectations, and the

rise in unit price exceeded the decrease in yield. There was also little economical damage for a farmer, and in case of a

controlled decrease of yield under 50%, a farmer could collect his cost.

The result of analysis for the factor of rainfall disaster showed that damage was directly related to a submerged term.

The use of rotational upland fields from lowland fields, and the use of high ridges were most effective for a controlled

decrease in yield. However, infrastructure development, a drain and under drain were useless in the case of a field having

no drainage. Moreover deep plowing tended to increase disaster.
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(K)o F 72, 1EfFIMRE 3,270ha, I & 34,700t
EEEE2MOREREZK L T 5 KR, —7,
HHEEICESTL Y AT Sy EHHEN L —H%
WAREETH Y, (M) BEEEREENE O EE
PR G FEOR CREMBIC R R L, &I

EEHINLTYS (W f, 2006).

Pk 16 £ O BEREEE, G 22 525F4E 10 A
DREEKEIZK 25 164mm D OEFZENE L7125
L, ZOXKIFFIEESL W) HIZHM 23 FOER
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P B & OIS (10a247-0)

WAL (%) 0 10 20 30 40 50 60 70 80 90

I (kg/10a) 3,000 2,700 2,400 2,100 1,800 1,500 1,200 900 600 300

10 H k4y (200 9 /kg) 600 540 480 420" 360 300 240 180 120" 60
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The Effect of Nitrogen Decrease Using Controlled-Release Fertilizer on Yield,
Fertilizer Nitrogen Utilization Factor, and Lightness ofthe Environmental
Load of Outdoor Chinese Chive Cultivation.

Takashi Isan and Takashi KawaNo

Summary

With a 20% decrease in fertilizer in the groove basal fertilization using controlled-release fertilizer, biomass and
nitrogen absorption in the first cultivated period (non-harvesting period) after planting were ensured using the standard
fertilization quantity. However the utilization factor of fertilizer nitrogen was not improved. Also, the environmental
loading was not reduced either. By the second and third year after the planting, the utilization factor of fertilizer nitrogen

was improved further than the standard quantity fertilization by the top dressing between grooves using controlled-release

fertilizer, and the yield was inferior a little.
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WLB8RBELTFINESEICLT, EHM1EHTIE
BEBMEMBEY) =7 180 HY 1 7, FAi24EH
TIEBEBEMZINE ) =78 TOH A TL Yy =T
40HZ A4 7% 1 1IZRELZDD Vv,

2 FIE X OFEALE: & AL, ERE 1 AFEE Tl
B ZMBE Y =78 180 H % 4 7% %X 10cm D E
REGEVCTERENL L, /EhE 2 4F B CITB B SR L) =
TRIOHZ A 7LV =T7R140HS A 7% 1:11Z
RELZDDOELEMEICEREL, w3 44EH TIZHR)
OB % SLHICEBE L 720 W oS IR
BEREREOREAERBREX (UTEERX) 02%
WoERm e L 72,

R X OO & DL, €M 1FEHD

FENCIx, EhEE 2 VR 2 B E R O m LR & 4 if
EBICHEEL, EH2~34EH06 HOBETIEM®
EDO LR & LML, 9~ 10 AoEET
1& NK AL % SRl L 720

Z oM, MR AERERIX L kS L, fLFEE %
JLHERHEN L 72 LT X SIS 2 MA TRFEDAILHE
EXO2EEREBMELZX (LT 2 =X 0 HiTH
R EVWEREHRE) k7

T/, ALZEEOAROREEH ST B0,
3 HE At FH TP & S R L 721X (DLF
LD ARIX) w72, 51T, MEBEXZEIZ

BB, BFROR b PO 12 R4 10ke/10a i,
K,O 4 145 B 15kg/10a, 2 4 H 12kg/10a, 3 4F
H 6kg/10a JifHZ 7 % & 9 (BB AIK. EERINE T
MHIE L 720



A RS B TR B AR 2 AU L 2 SRR, SEIE SRR, BRERAREERIC

2 MR ERAER O S RE TN 7B R (2001 4252

JEep-7

44 S5H 6H 7H 8H 9H 10H 11H 124 1H 2H 34
kg 124 164 225 27.1 270 248 209 150 75 4.1 5.8 9.5
i) 163 200 222 287 265 252 197 112 6.5 5.5 53 11.3
T4 156 21.0 240 282 262 212 173 9.7 6.1 6.1 8.0 11.2
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) RPN &E MR S Secm O HiiR.
10,12 H & & 2000 4F O i & H v 72,

#3 YAV OIWEHENL DI

Gk pH T-C T-N P205 K20 CaO MgO
(%) (KCI (52 %) (521 % )
32.8 6.73 29.8 2.7 5.9 3.2 253 1.4

1) EREHE, BRINFEIE & D ADSH THAI 4:60 HERIIHIZH 6 7~ Ho

[REshERENBUAE R D ER B HE]

2 EREIX TIE, PERDFREN B IR o AR R A A L R
RWET A7, BEKICR)ZFL 8y va
£ (MH 1.7mm x 1.7mm) (ZIER)FERALE 5¢ &
2mm D 55V Th 5 - 72O 1 150g % 550 T,
B S Lz, MRS ARSI, EBRICH
BT 2EEOWRINELET, EMI1EHTIIHT
10cm, EH2EHTIEA vy Y2 BOEMMIENLHE
EOE N (R EH 2em) & Lz, EH1ERIZL »
HB&IZ, ZH2E0E 700 % 4 7TidEH, 140
Hy A 71 BB L THEOAZIY
WL, (W) F v VI % 4K8E L -C IR &) R 6 51
HogRntarHL Lz,

[£F LIXE]

M2 EH, 3ERICERENR2 F$D, HEXD
RN 40cm BB 2725 108k X% —F I L 72,
M7= 3Ex2 BT, IHEEOEE 2T L7z, MIET
BEBERLIEFIZONTD 108X %2 —FFITERILL,
ERAZWE L,

[ERRINE & EIBERFIAE]

SEWICGEIL, FEWENTNEELZMEL TRD
2o FY, AofEWkEEEIER, WEZL, 2512
70C CHOH MMM S 725, EREE2ME L TEHKE
ERDIzo FOEIEREE I FH— T L TR
L7zo T-N &, ¥V F Vs (=7r=>
TR, VEMaEZES, 1975) THlE L7z, 1k
MR E IR S R A R, RERIX 0 2RI D
CMBRXOBINELZLTIE, S OICHEHRER
OWINEEZLTE, REBXOEFMHRETEHRL TK
D7z,

VEMIARBURHE, A 1 4EH (2002 4F) Tl EmliRg

DOHi, HEEHE TR, EM244FH (2003 4F) Tl
1~ 2 [\ HIHERE, FESFEA) D FRE, BREERGHE TR,
EAE 3 4EH (2004 4F) TIE 3 ~ 4 I HIUHERE, fE3F
A Y AR, FREBEHE TG ISR Z B - 22 R
72

[{E{ARN NO; iBE]

HEORFEFEBKE 15 0HGICRAL, 33—
T 14 B#A L, 12000rpm € 30 53[50 o0 B L 72 %%,
HiEAX Y70 T T 7T TIE L7
[L#4 NO;-N &8 & TIEAREF NO,-N RE DHEFE]

T3 EREZ = 2 7V CREE, 1997)
WO E, fELEN SR L, NO-N&&Z A 4
yrux b7 g7 (HELERS, 2001) THE L7,
TR, 1 AEH iR R, B ARET, kREE
B TRELS, A 2 ~ 3 4EH Tl BRI, bR
AR TIRRICHEL R (RS 0-15cm) %31 L7,

T P NOs-N iR B, A4 o fk i &
50cm \C HIEEWERIEY (Rds 0 I A M=) &§k
BELCTHER®BEZ 1~ AT RERRL, 120
~ 757 TCHlEL,

I # X

1. EMSFEHEEHOZRFTHE

SERE 1 4F H AR AR ) O BB BEAE 22 i) = 7 i
180 H# £ 7o@EFFEMIE, Ehi2 » AR TIIR RS
Lhpo s, TO®RMML, &EMIZ3H24HET
1287.8% & FM LD b 8%AEL (IHEH LTV (H 1),
WHEIZ A o 725 M 2 4 H O BB 2N ) = 7 Al
TOHY A 7& 140 HY 4 TOEFHEIIE, 70 HY A
T TIIHRERII R OFEALE 1 7 A T 48% & 2T
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WL, RS OKRDZHER%3 » HETT 2% & XFTICRUEM LTz, Ml 4 ~5 » AT,
FIEsEalE L7z, 140 HY 4 7Tk, Miliig 4 » TOHZ A7, 1400 % 4 7L L hniElTh-72 ("
H % T 0.8kg/10a/ L 1ZIZ—E DT, 20k 2)o
5.0 100
4.5 F 4 90
4.0 4 80
S 3.5 | 1 70 38
E‘)g.o - 1 60 ?.%t;t
m ) CHIRINE HECPHD N
=25 | I EINVE (R | 50 &=
®20 —o— BRENEHRTH) | 40 B
Z.: | —@— FBNEHEEGEI | | 50 2
= 1.0 | 1 20
° mlEN

5/24 ~7/25  ~9/24  ~11/25  ~1/24  ~3/24
I (A AF)

1 sERE 14EH (2002 425 \2 B 2 BB B 2L = 7281 180 H (PR & 10cm M%)
O ERE B X R EIE RO T L & FZHEO AR

5.0 100

4.5 190

4.0 180
S 3.5¢ 70 %
B 3.0} — 160 2
= B 70 F T RINTA H A §
3 2.5 7 =140 H #RINVA H B 50 2
%20— Gt IHINTA | 40 #
o g —©— 70 H RN = &
g L5} —A— 140 H RARINTA =R 130

PAN=1 R HH 22

Lo ,K/ ——n n+$$§N{ﬁHj4 190

0.57 / V—Iﬂ 7 10

0.0 |_|_|_| =T 0

6/16  ~7/16 ~8/17 ~9/16 ~10/16 ~11/17 ~12/16 ~1/16 ~2/20
Wi (A4

B2 SEM2EH (2003 4FE) 1B BCEBMEZME ) =770 HE 140 H (i
Sy 2cm) O R EINE & REERBENROHER
*40 HIZ 1 » HBEONEIELZ 2 THY, 1 » Hgofae L

2. £BERE R ORI A 5 @M 3 FEH I EEREX LD H o
2 HRX ORRE L LEE, B AEE»S 248 O 720 3AEMARITIE, HERX I ) SNES LU E
WOHE 3 TR IX L A Th - 7248, EM24EH AT (U &R ESFEOAED) & DIk 1 ERD



At R B = TR BT B AN E R 2 AU L 2 s AR, SRR,

L7zo —H, 2REXTIE, &1 4EE» S REERKX
XD BRREDH L EBI L, EhE34EH TR
K& SR, HREEHIC2HY LML, 3EME
RHCHEHERIX X ) IR T 35%, # L4 T 25%
DML 720 T O, ALEDOAKXTIE, EHE14EH

B9

o

B AR RIZT 33
THRAERX LD S 2 FIRERRE WAL, 3 HRAE
TR 4 TR, b LR EE T3 FRE 2oz T2,
MRFXTIE, E1EHTEERXID D 45%D
RWHRIEE 2 ), 3AEMARITIURIZH 8 &I, 18
SETH THD Lotz (£4)

F 4 BERHEOEN LIPS X ORRKRE & OBILR

WHEY b X O3tk (kg/10a)

ABRIX Y SEAE 1 4EH (2002)

FERE 2 £ H (2003)

TR AE3 TR ISR 1 ISR 2 E-ID S
2 H 1413 (103) 680 (102) 4553 (95) 1404 (91) 1340 (109) 512 (74)
FHEH 1373 (100) 671 (100) 4772 (100) 1543 (100) 1225 (100) 693 (100)
2 fEE 1518 (111) 930 (139) 5261 (110) 1805 (117) 1591 (130) 728 (105)
LR DM 1126 (82) 741 (110) 3304 (69) 857 (56) 609 (50) 419  (60)
mEFR 758 (55) 389  (58) 1410 (30) 92 (6) 240 (200 134 (19)

WM B L O kE (kg/10a)

ABRIX 44 SEHE 3 4EH(2004) s e

lllifg 3 %Bﬂ% TE.% HX% 4 Hli (=) uf iﬂlJ:nlg (=) nf
2 EK 1385 (70) 1147 (82) 57 (83) 907 (87) 5037 (87) 13398 (91)
HhiEs 1974 (100) 1405 (100) 68  (100) 1047 (100) 5789 (100) 14770 (100)
2 fEE 2387 (121) 2081 (148) 103 (151) 2026 (193) 7809 (135) 18430 (125)
DA 1458 (74) 1141 (81) 138 (202) 573  (55) 3496 (60) 10366 (70)
e 3% 476 (24) 491  (35) 57 (83) 295 (28) 1103 (19) 4342 (29)

¥ () AEFHIEERKXZ 100 & L7zt & 0RBEX ot i,

PHE SRR BEORTDH %,

3. BERWINE L HIEERFIAE

SEERBINEEL A D L, 2HHX TIIIERX &l
14 H TR T, 34EMAEFTTOEERRX LIZIZME
Thotzo —H, 2MHEEXTITER 1 FEH chEREX
03 09kg/10a%<, Z0%dMz, 3EMAFT
17.4kg/10a % < %o o720 2 BIPEIX & R XTI, b
FHoOmMEZE LD b ERENR 19, 10kg/10a b
BEWINEDN S o T 2ERKX TIE, L¥ERO
MEERER LD D 6kg/10a FEEEFZWINEI A7 »
PEF7E otz Z0Mh, fLEOAXTIE, wH14EH

AREFICERE SNSRI TCDTNTHL72OMH L 72,

THERX IV D 1.1kg/10a P 7% <, 3EHRAFITIX
19.2kg/10a M7 & T o 720 F 72, MEEFKX T, i
fE14EH TRERX XD b 4.4kg/10a %< 20D, 3
AT T 23.6kg/10a 2R ot (K5, 20D
FEOR, ARk o IR S A SR, 2 EEX T
SEAE 1 AR HIZ R X E S TH o 7285, EA2 4
HIBEIEERA D w0 ERX I DR Lo
720 2RERIXTIY, A2 4H F CIIAEERX EI3IT
& CTH o725, 3EMEETIR, EM3FEHOEFRE
WIS 2r o ToTe D e o7z (K 6),

£5  RERROM & 2B & 0 M
ERUIR (kg/10a)
RBIX 4 M L4 1 (2002) M2 0 (2003) M3 A1 (2004) =
TREem PRk JE3F NURE 1 UM 2 FRIOR UM 3 AL PRaenk IV 4

2 FIWK 5.4 (98) 173 19 44 42 1.5 43 02 2.7 33 454 (106)
FEHE 5.5 (100) 11.1 2.1 48 3.9 2.2 59 03 35 3.5 42.8 (100)
2 e 6.4 (116) 151 27 59 54 2.7 77 0.5 7.6 6.3 60.2 (141)
LR D & 4.4 (81) 69 20 26 2.0 1.4 43 05 29 2.1 23.6 (55)
LS 2.6 (48) 32 1.0 07 1.1 0.3 1.6 02 22 1.4 143 (33)
(B . B#EHk) 1.1 42 0.1 23 2.0 0.9 1.6 0.0 0.5 1.4 19.2

) TEREEFO () NEFIRIEERKXE 100 & L2k & OFEBRIX O X E,
(2% HIeR) (&, HERX - ot KOKMET, HBIEAREROWINE 2R,
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56 BEHROE &AL RE & 0B
- TR R ZER AT (%)
AR A AEEES L PLAESS SETAT
2 EIK 14.3 71.9 44 .8
LR 12.2 38.8 28.2
2 fra 9.0 35.1 40.4
B D A 12.2 38.8 28.2
e

1E) LSRRI ERAER (%) =

FRERIX D B HE W - MERKX O BFPIE - CidbH i X D BFRPIE — (LR D A X D% RYIE) |

FBRIX 0> 22 3 it F

X 100

M EEUE R X D BRI — FEFE Ot X O ZE R = FEIE 4t/10a HH R O 2R INE

4. FIFR NO, IRE
2 R OFEWARN NOy O PIgiRIEE, JRiERX &
BB LT, 28X T L4l 258X T2.07 50

BETH 7205 Wi d 1500mg/kgF.W. L FTH -
Too 7272, EWIZAEBZVWTHORIZBWTH T
mg/kgFW. EARVIRIETEIZAON D572 (KT,

K7 PHEREIZBT BTEWRN NO, ##IE (mg/kgF.W.) DHER

e 2 4EH (2003)

SER 3 4EH (2004)

AR — 2 WS 4 T

T 893 762 33 45 433 (141)
FeE R 756 403 21 47 307 (100)
2 g 1423 1041 19 55 634 (207)
LB D A 67 75 26 49 54 (18)
125 3% 25 111 22 65 56 (18)

) P () AEFHIEEREXE 100 & L7z s & ORRBRX O b,

5. 1#d NO,-N &8 & LIFERKRT NO-N BEDH
%
fEL R (&0 - 15cm) HNO;-N&Fm &S
50cm O TIEBEE T NO-NBEEOHBEL AL L, &
F1AEH T, 2 SR IX @Al o 7E LR H NO, N
B & THIEET NO;-NIBESERERNX L) b E <,

2 R X T & O NOs-N & & iR h
NO, N BRESEERX LD b Eh ol EM24EH
D2 L, WTNORX S /ELRET NO:-N &m A
I21Z Smg/100g JAEE LU F, T NOL-N i
A3 5mg/l DT EARGIREECTHER L2 (28, 9)o

#8 LHH NO:-N&&E (mg/100g Wiz 1 : % & 0 - 15cm) Ok

sER 1 4EH (2002)

sERL 2 £ H (2003) sERH 3 4 H (2004)

BRI PRI I

Vetbar 9/11 11/13 6/11 9/16  11/13 6/9 11/9

> ik SRS 1.8 29.3 25.3 7.2 3.7 0.4 32 0.4
" % 1.8 7.3 0.8 3.7 2.0 0.3 33 0.4

Sl EMES 1.8 5.6 1.5 32 1.7 0.1 3.9 0.2
- % M 1.8 — 1.8 3.3 1.5 0.3 3.7 0.5
5 ket E RS 1.8 22 32 23 1.7 0.4 3.1 0.1
% M 1.8 — 7.9 2.5 3.0 0.4 22 6.2

i EMES 1.8 1.1 0.8 22 0.3 0.0 2.9 0.2

LD & % B 1.8 — 1.9 3.4 0.5 0.1 1.9 0.0
o SERLSE 1.8 1.7 0.2 2.1 0.7 0.3 2.7 0.1
A 1.8 — 0.2 2.0 0.7 0.2 3.4 0.3

E) —iEEk

%&L
o
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#9  BIEEWH OEMTIY NO-NRE (ppm) DHERE

AERIX 4 SERE 1 4EH (2002) SERE 2 4EH (2003) SERE 3 4EH (2004)
2 HI 138 3 1
S, 90 3 1
2 it 131 4 3
AL D A 20 0 0
B 5 0 0

) TIREHILEMSE DR S S0cm THEH 1 HEHRKL 7.

BRI AR LD D LY REwEEZ LN
BB =T 2B WT, HERERERE (B R 2
H) 2FALT, LRI EMSGEED SRILSS R
ERE 1AE EETEREE (GERE) L, MASEIS AR
Ao TL BB 2 RSB GaE) +52
ETHIET 2 &) JR L2 RE Lz, 20
FEAL, A 1A H OBRIERL D S g 2 4 H 0 I
F IR EFASOETE, WESHRTEL, &
d, MR L 22 ERh AR TR o B s, ek 1 4EH
FIZIETFHEBY T, @ERIGED 5.4kg/10a L ER)
AR & B IS FE 0 12.0kg/10a & b & 47
<, F2EHM 2 HoPEN £ TIRHEIED S O Mg
BEF oM (5 DHERX - F3 0t [X = 8.4kg/10a)
RHIAE DR DA D o722 & (K8
D14 H 11 A 13 H® 253mg/100g#% 1) & 70 H
A4 ToEn (K2) PR, 7722 8128, £F,
INEIZLE L NDHER SN 20 EEZ N, Ly
L, M2 4 H itk ORI DB 3 45 H Tl 2k
HRX I ) HAF, WELIH -7z, T, BRI
BEATHRDLE, EH2EHDOEXDOERWINEIL 2
Il H OUNHER] F T2 T2 27.8kg/10a & AEZh 3 i 7
MEEHC & % g8 F i 9.6kg/10a # K& { kM- TH
D, ERH 34 EIZEFRBRIEH 10.5kg/10a & % DI
xF U CHAE N 13 4.8kg/10a & Do 72728 TdH
5o F7z, FIEN S OMEEREE TR D w2 4
H ok DR 34 (325 @ 2 45 H R LI
DILHERX — B Ot X = 4.2kg/10a) L, ZHEHE
AN LIz L E 2 bhiz,

JEh 3 B R AT 2 AT L 72 2 I IX o bk F S Bt Al
SRAAFIE, e EH TIIEERKICHLTE
b ohhol. ThUL, FEEDOEFWINEA 5.4kg/10a
ol L, BRI ED 12kg/10a £ %
Wiz, &b EOLEDR SO NEKA2.6kg/10a
(RSoEERXO 14 H), BENELD S OMFD

1.0kg/10a (£ 5 @ 1 4FH D 3EHERX - K 0t X) H o
72720, TERHHREGHRIEE O 2 AL O EE S £ ) I
Lol EzZ oMl LML, EM2/4FHF
T, SHITEM3EHE TO2EIRIX DL HIE
LHRAHFRIIELERX O 2 HREIC LR Lz, 2hid,
WEOBEWNEDEMIEHLY DL L o ds,
LB EED S horz720, 2 EHRIEOREIK
v EEZ BN,

JIE 5 5 505 U AR % S 7o iR & B 2 Sl
oT, AFIEFSTEM 14 B OBRBEAN % BN
TEDEBEL T2, BEOERBINEAL D% L,
BRI > TEMEONHOBEELRET Y, EH
Z85 OVE LB H NOs-N SR S 50cm O HHEE
W NOs-N 1L, RERX LD SELho7z. H
e NUHIE, AFICBWT, ERESEIER 2 &5
HAERES 5 &, MiaEER A 10 ~ 40%1m k
L4~6HBIETELLEMELTVE IR, =
FOEM1IERIZOVTHHMEOE AT 4~ 6%
ERE I (6 ~9kg/10a) L 7w & Bz A0
AN LT, BEAMOBBIZO 2Ll bhnwE %
Z Oz, FEBITER 1A H OVEY o 28 FWIR 1,
b Eh o7z 2 fEEKTDH 6.4kg/0a BETH 5 DT,
FEIED B OALKE 1.1kg/10a # £ 8T 5 &, MUAyFRAR
JER ORI X % 4 ~ 6 B OFEME XV &
EZbNb,

BRIz, Ve a8 FWIUR R B IHEAL A 5 D FEBIC
YERITIN & M5 SR A R D SRR D )
BV LERRROBEHHEEE 2 5, HH=7T
1%, BEHEINE L 8,000kg/10a & ENTHY, Fhilm
Lo 72 2 fEEX (IR 7,809kg/10a) D22 FIX
F 1% 60.2ke/10a Tdh - 720 LA L, 60.2kg/10a thh
EHEAN h 3k 0 B FEWIE AT 19.2kg/10a H B 728 (£
5), FREUEM % 4t/10a & A L7241, 60.2-19.2 =
41.0kg/10a 2% iz G PR 26 2 7 88 0t ) 2 & ARG 1
POIIEEEINSL, LAL, EEMEE LT, #HE
BoWa1E, MKCE28EZ0BMHSBZPVEE L

|
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{TRELRV, £2AT, Z02EEK0EHEM
#1¥ 66.0kg/10a TH o> 720 2 fERIX TlX, EHE2 ~
34EH OB E 50em TEEE T NO;-N R IL K < -
VDS, ERLAEH O NO-NEEIXE L, i
WINENT FRIHER L TWAEZEINZWEEZ LN
%o TOEM 1FEHOEEDERWIUE 6.4kg/10a |2
F L Ca MR IZ 30.0kg/10a & IEFIZE L, FERD
BThb, MO LB, NERYHRERNR O 2
Aol 4 ~6 HRMTE2MRErE VD, K
WCAERETE /& LT 9%g/10a k35 L, 300 -
9.0 = 21.0kg/10a J® M T & %, 66.0kg/10a 2> 5H Z D
SEAM 1 4F H OBk 2 88 F it 4 21.0kg/10a 251 < &,
MEFEMEL 45.0kg/10a T THIK TEX B L EZ 5
Nb, BWEANNE 40102 2 A L7z BE R <1k, 2
D 45.0kg/10a FREEDS, FAKICE 22 0EHKHER%Z
ZRLBAOLEREKBOREREHELEZ DN
%o I, NTRAZT OREIIEE  (FRRILE SRS
e WP EERE LY —, 2004) &ITIT—%K
T5, %B, RWEIFFERREOFZ = T O i Ak
#:1d 33kg/10a &7y, Bl TRAE KNS & O
Bt S 723 TIRBGERTER WA b L was,
8,000kg/10a D& % FAFHEIF T &, MGITH
THEFHOBARID IFRLEUTROFT VL V72D,
A HIEPER»WAD T 5, BEEM 4t/10a +1b
J i & 33kg/10a TEAREMR T L, IWEWAT %
X9 ThiuE, bR % 45kg/10a FEEIZIBIE L
TV DERH D EEZ LND,

V.iE B

JEAh 5 5 P > i AL B 0> 2 FIREIZ X 0, 1
FEHRERMHOAET R - BRWINEIZIEER X
A HERR S 72 As, ALRHR L s R A A& B L
Lholze 72, BRAMBERMIN LD o7

FEAE 2 4R H DARE 3 4R H £ T, JIER) A E B IE KL o
FEMEHEAL & S FEAEIZ & 1, AL R G &8 3 A =
AR & B E L7223, AR RS - 72,

#H OB ARBOZITICHZY, KIS EG R
Fot vy —omER—EMR, KEFETEME B
Rt G B v 7 —) IR REB IR

DFE L7z T2, BWF v VIBO/PKRETRIZIE, B8
EOBHEY Il —Yay - BERBRBEOWNETK
EBMEEICRDF L SO VKSR L LTS
R

5| A3k

SO G B & 2001, WX S & 0
p.114-116.

KIE RS Y v ¥ —. 2004, BFIEFRE L
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SRR R AROK E PR B S U ER. 2006, KK O [ 2.
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SRIRUR AR K R R R S HMT R 1997, 13 - fEMR
BEW~=2T7 V. p.14-17.

FHEBEAZE - HAE—. 1996. /N7 A =5 ORRIEE
IS BUF 2 Rh A S M. L R 5
19-25.
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Decreased Manure and Fertilizer Test and the Nutrient Incomings and Outgoings
in Plastic Green-house for Chinese Chive Cultivation.

Takashi Isair and Takashi Kawano

Summary

A decreased manure and fertilizer test was carried out in an on-site plastic green-house for Chinese chive cultivation in
which manure had been used continuously for a long time, and the nutrient incomings and outgoings were investigated.
Though the yield from the practice of fertilization cultivation was ensured even with a 75% decrease in fertilizer without
using manure, the reason was not clear. In an on-site plastic green-house, the efficiency of nitrogen utilization in the
first cultivated period (non-harvesting period) after planting was low. The quantity of nutrient absorption was high for
K,0, N,Ca0,P,05 and MgO, in that order. In particular there was more application of CaO and P,Os than the amount of
nutrient absorption quantity, and the load on the soil was large. CaO and K,O might have fallen from the plowed layer to
the subsoil.

F—T—F: =7, Wt EHUCE FIHE, BSEAM

I. #

il

BPSEREE AV A e HIIR TIE, HENRAE o A B R0 1L
MR BN A S, IS I H - 7B
(FEMERE R L) D REMSICX D EBIL, T AkHY
PREIN TS (FR, 1997 /NI, 2000), Z®
FRHNE, VEW O WL Ll 72 e & 479
= THH UM, 2000 KBS, 2003),

= 1%, 2004 4, fEfFHRE 170ha, UHER 5,270t
T, TNENEESE 67, £EE 3 L2 5 5 KRR
DEEMBHTH S (KL, 20060, 20=71F, fil
OFEY & bl L TR SR W20, FHY, 45
FEFEHEND AL A AR & L% < AT 2 InC D %
(AH S, 1992 ; KIFEHFEW T, 2001). HiE
e (RIRIRIPSEAREE 2L #E 2004) 12dH B A%, FFRIC
Bty ZAFEE DG INE D EREIZO VT ORFRHIA
Wz, DELTEIEE N SRR L
Twh,

22T, RERBNZROMELEMN L &3
ZIHEE N 2B VT, HERBESEH + (LA IR AL
X EABATHEAEIX GEREREHIA D) OFBIIZONT
AL, SRORERERED S\ IRERE O LTS
Bed b,

I. M#ELVHE

2002 ~ 2003 412, = T HIEAEA T, LKL
EHOBEUEN A ITHEH S N T & 72/NIETEFH (R
INEETR) OL T A (RREHERERY ) 12
BWTC, WHEREE TV, ZOESNE L 1IERGSE
AL 72
[HEaX]

B, MR AR & L, IR EEM T
B D NS - BRI L7z ALF AR & AT
XD 50%H L Lo HATKIE, MM, TIEGREH,
LR & b BRIEATHEH & Lz,

* BIRIRIL R SEAR At v & — LR 7 R e F i i
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BB & ABATIXE, REEEIEDSHAROBE Y & o 7o
T ARFHL, FNEnoRBRXIIFIE 143 ni& 286
mC, REFHET R,
(F3E, HEAEBIE]

F10LHiZ, BIFXTIE, EoVzREELTE
WIRED 73 TNy ZZFBIEHENE 10t & LIRS R EAH
R %, EhidE 2o T6 H 20 HIZER L, bk
TO6HEIAIGBIREL TEFEEITY, BREe I L7z
FCHEIAKIIE L 7=, 1 ALz B, 2 A

26 H256 H20HEHE T = V&2 iR L TR L 72,
3~TRAETICAMBEZHEL 72, H3 I3 MINE
THREEL, EX) LB EZIfTo 72, 9 H 25 HIZ
W EHENFECL, Co Vv AREIRLT10 HigERL
72tk 11 B2 5 M HOPHEZ T - THE 2 T L7z

BHEIX b BRI BT E R L TH B4, TG
(RERIX) LB YETXED BEIRL 720

B, AT THIEE LT L7 BRRIEIHEE
DR ERIIE2DEBY)TH S,

F1 By X = AR O FE

14EH (2002 4F)

24 H (2003 )

B g (MRFER) i

N A T | HEH (BREK) (TR

DA | S | hobh | stk | SR SR | 3% | 3 ARG | DUHE | WURE | MR | OB | E | M | X D 46C | SAEG) | MU
4/10 | 4/22 [6/20| 6/26 | 9/11 |#i| 1/26 |3/27|4/24(5/20| 7/1 |A| 9/1 9/25 | 10/12 [11/4

W &L Mg L | &L N16.8 N15.7 %L

B47 |[N85.5|P-Ca-Mg N15.0 | N31.5 N16.8 N15.7 N14.7

W) MEIEA— 8= ) — OV b, FRRHEE L 6643 Bk /10a (521 49cm X ¥R 26cm) o
BIEOETIE 10a B2 ) 08RG (kg) ERT. BIEOIMEENZE, BIEOIEHNEZ, BREOITEA BN,

BRI, BRI AERATIK %

HEMOFEF I HBIEN -7 T ,10a U720 ogEFs [(kg) (AR 10t/10a)] %R,
WX O UM R~ 7 40kg/10a % 5, BEATIX 0 81335 7K 400kg/10a & & 5 Y A 150kg/10a % fiti o
1EBOFTM (BREEK) OFEMIE, 11 A FHICHEICL > T EFPMIE L7122 & 2R,

#2 HBEN—IHEOES

K T-C T-N P,0; K,O CaO MgO

(%) %) C/N it %)

54.7 237 19 125 6.6 23 26.8 13
EMEANED D] A —% —T,EC 3BERMEEERFICllE L7z, CEC I,

AREEEFWEHREEZ L, & 51270C CKHME
Math, ERZHE L TEHEKEELRD, OB
ZIFT—CTHHLTHERICLZZ. TN &R, YV
FOVERERRE: (=Y = 78, e Ra
4, 1975) T#lE L7z P,0s, K,0, CaO, MgO &
WAL, TEV IR OREIR K % AR & iR R T
S (e adrsRE S, 1975) L, SEERICH
B2 w, 0.INHCliE % 10ml in 2 CTHH L, %%
KT 100ml (2R L 72 %2 BE AR Lot Lz,
P,Os &/RII/NF FEY 757 VEEHE T, K0, CaO,
MgO & & IZEFROGEER Tl e L7z (HA T3
%, 2001),

(L]

FICHE EWREBH =27V (KRE,

1997) 12320 %, DTOHHE ZME L7z, pHid pH

&S ML L%, sy Ty 2 Ik BEY
HETHIE L T-C, T'NIZCN a—%—THllE L7
(HEBRBEATEMER RS, 1997). NO»-N &=,
ECHlEHZ»ML, A+ 27u~x 7T 7THZEL
770 WHRREPOs & EIZ MV —FETIE L, &
ek K,0, CaO, MgO &35 FBototEE kel
Ui Zed, ASHRHGE, 4 10g % 105C 0
HiR#ET1 HMmH €, wrESZUEL, AL
TERE L ERETKRD,

[L3E s NO,-N BE]

EMZDRRM, %% 5S0cm (& TSR & ik i
LCHEBREEZRRL, A4y 27u~x 757 TlHlE
L7
[EF ORI

EAE14EE (2002 4F) TR EHE O (6 H), #
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T TEE (11 H) 12, EM24EH (2003 4E) Tk
1~ 5 E PR GEOMRFIL:3, 4, 5, 7, 11 A),
MREBH TR (9 H) ISREBRWAZEELRIL 72,
[LEHBORR]

SERE1AEH (2002 48) TidsEhiET (5 A), BT (9
H), TR (11 H) 12, B2 4 H (2003 4F)
TIIVEW AEHRIUE S E R (S 0 — 15em) % 3R
+ U7 F7, BERTHD 200441 A2, NV F

F—H = HWTES 20cm 512 2m F T3 2 R
L, Szt L7z

o # =X
1. RE

BHEXAMEATIXE D % < WAL [ H A2 5 5 1l
HECTWINBEXAZ o7 (M 1),

JRIE X

.

O U FE 1 [l
B 2 ]

O 3 [E H

- 7

g ZACINE

0 A5 [l

0 1000 2000 3000

4000 5000 6000 7000 8000

I & (kg/10a)

1 JEEEH EOEN DB = F PRI RITT R

2. T FEKERAFOZRRINE

AT X O g 1 4F H bk O R oo 28 306 &1
L2 MEEE (fBBR) T 47kg/10a, FEIEHEN O 2835 655
86kg/10a T& b8 T 132kg/10a TH - 7275, ZDH
M oaFWIGR L Tkg/10a L7 <, fEMICRIA S
LWEENIEFIE» o720 b, BIEXTIE, Z0
W OREIIGEE~ 7% 3 7 AORTH > 7205, BT
X FSEDAEE , #GWIETH o7z (£3),

3. T2 FEOERZRNE

IUHE AT 5 M 2 SEH BT o2 FK =, 1k
ZNE (LK) T 47kg/10a Th - 7275, 24EH DI
o LN D ETHoAFTERWINE L 33kg/10a TH
D, 1AEHORBRIIE L ) FIH S NEEIN L 0>
Too T3, UWHE 112472 ) o UM 3E 0 3 22 IR IX
X 43kg/10a Th - 720 WK TIE, 525 M i
H¥33kg/10a LIBITX L ) %o 72ds, WENS
o7z, BHEWIE I 50kg/10a EHEATX LD B
Zhro Tz WHE 1 0] 2472 1) OULFESE O -3 52 3 I
®1¥ 5.7kg/10a TH 720 (F£3)o

ot

g

¥ (2003)

4. EEMEPMEAE

BATX OFHE 2 FE M Ao BB R A=,
CaO, P,0s, N & K,0, MgO DJEIZE 225> 720 FEIC
CaO DOjitifi =13 1,545kg/10a ({LFA0EL & 1SR E
T 318kg/10a, BWIHEMT 1,227kg/10a) &t b % <,
KT P,Os DN 2% 411kg/10a (L HEHF &+
M5 109kg/10a, HIHEMT 302kg/10a) &% 7o 72
N & K,0 Ofi #1134 180kg/10a & FFEEET, MgO
D Hi L 120kg/10a Th > 720 —F5, WERX DM
B o AR, N T 33kg/10a & EBATIXISH L T1E
ZHE T 65% DK, FHEMEDL EDH L L 2% DT
& o 720 P,Os & K,0 0jiifl & d 33kg/10a T, 1HAT
XK L CEnENALZERELT 70%, 55% D,
BHEDEDLELEENZEN 2%, 82%BDIKTH o720
CaO i, MBMEHLTWwhwnizd, HAREIZ0TH-o
720 MgO I, Wit~ 745 ® & D 20kg/10a O it i & C,
BAT AR LTI MR T 68 % Dk, FEEHENE D &
D5 EBLIUDRTH-720 (R3)

5. E9RINE
BT X O 2 SEMEGFT OB IE 1L, K0, N,
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Ca0, P,05, MgO D JE 12 % <, K,O T 60kg/10a,
N T 39kg/10a, CaO T 18kg/10a, P,0Os; T 8kg/10a,
MgO T 4kg/10a TH o726 WTFNOESTH MEHE
PIFIZL W0, WL xhb L, NT+140kg/10a,
P,0s T +403kg/10a, K,0O T +120kg/10a, CaO T
+1527kg/10a, MgO T +118kg/10a & 7 b, W&
ZIEH M EMAHEHETH - 720 F#IZ CaO & P,0;

D=L o7z (£3)e —H, WEXOES
Wi L, WIEDOZ WESDIFEF L TH o 72
B, WERDZ o 720, WTFROESRIE S BTT
X% LmY, K0 T 77kg/10a, N T 50kg/10a, CaO
T 23kg/10a, P,O;5 T 11kg/10a, MgO T 5kg/10a T
Holze TOWZHR AL L, EHEN VL W2D, N,
K,0, CaO T~ A F A& %o7 (3),

£3 BNy A= FI12BT 2 M O ERBEDOIE T TOK 2 FEH OFEFIGL (kg/10a)
R Rk IYON s I X (3
%5 X4 5 W AR (e VEM IS5 - B
1AEHMER 24H &8 K<) 14EH 24H I N
gaiE fbssE bk bk DHEEE ONET
N WE 0 0 33 33 0.2 33 (33) 9 57x5=28 13 50 -17 (-17)
1BiT 86 47 47 179 02 179 ( 94) 7 43 x5=22 11 39 140 ( 54)
P.O BE 0 0 33 33 0.1 33 ( 33) 2 1.2 x 5=6 311 22 (22)
5 AT 302 77 33 411 0.1 411 (109) 2 0.8 x 5=4 2 8 403 (101)
K.0 WE 0 0 33 33 0.3 33 ( 33) 11 92x5=46 19 77 -44 (-44)
AT 106 42 33 180 0.3 180 ( 74) 10 72x536 14 60 120 ( 15)
Ca0 BE 0 0 0 0 0.1 0C 0 5 22x5=11 7 23 -23 (-23)
BT 1227 220 98 1545 0.1 1545 (318) 4 1.5 x 5=8 7 18 1527 (300)
M()ﬁ% 0 20 0 20 0.0 20 ( 20) 1 0.4 x 5=2 1 5 15 (16)
Y mir 60 62 0 122 0.0 122 ( 62) 1 0.3 x 5=2 1 4 118 ( 59)

MRIMADOERFERMA - () NETFIIHBEOWSG 2 B 7287
SR OVEMPITE, 3L ZORPPEIET, EEMROBHWINEILEFA TRV,
SRIOFEFINL T, FAREKIC L 25O ER L T,
X OVERWNL 7y OWERE DR, W 1 W72 ) O Pt < IUHER = YU 5 |25 DY
5 IPUEAET QIR IL, JRIEX T 6,792kg/10a, H17IX T 4,890kg/10a & XX A% HTH - 72,
L6 ~ 8 IHE L, FRHENUEIL 9,500kg/10a (VREFIEARRTIEHE)

6. L NO,-NBE

BATX OBELE TR OELRE RS0 - 15¢cm) O
NO;-N &#iE, #HIRETIIH 1 ~ 3mg/100g ¥ 1
EAT oz, CVAREIRI T Y AIREEIC R
L, BIEIHESTE LD, KDL VIREIZIE 47Tmg/
100g 1 Tho7z (4o LAL, #E 50cm D+
BRI ONO,-NEEL AL L, EH1EHOHEM
RED L X212 60 ~ 158mg/l & EVilkEER L7z, I
oI oeM24EHTIE, 7TH1THEDA, 17~
37mg/l L@ 1 4FEH & DIRWIRETHR L7z (£5),
WIEX ST NO-N &L, FHThRiny
RETEWHINTH - 72205, N7 ZARETOBLZED
BAEIEATL D S EA o720 B 50cm O TEEFH
1 NO,-N %1%, K TE B v, BT
K &) HENETHER L Tz (£S5

7. TOMOELEOLEES
147X D13 EC 13 NO;-N & RO TH - 720

FENEHT D &A1 - fEY KRBT~ = 2 7 VO 138
e (K, 1997, DATRER) 1ICHRTIEF
1225, CaO d NO,-N L FBoaI 2R/ L, #Hh
REETIZH 1150 ~ 1400mg/100g ¥z 1 THERE L 7297,
N ZIRREIZ R B L, 1600 ~ 2000mg/100g ¥z + &
IEWICEETHR L, p HIZESEHM b E113T
T TEbLLLRDPo72, TCBLUTNIE, EE5 43K
BRI AEED L Lh o7y, FER TR
R L 720 POs &, B AT O & & A% 294mg/100g
Wt & R AR IR TIRFIC S, IR S
B ERRWA LD, FEHPICE WML 72. K,0
L MgO id, —EDMIMIEA SRR do 7225, Tl
FHILE IR THIRN L WVETHER Lz (R4,

WIRX OEL g O L5 2 BT X & KT 5 &,
pH, CaO PAMIER VTR b 2R TH
B L7z, 7272, CaO/MgO % MgO/K,0 ik, MEAT
X ERBRICIFE A L ORI CTHIERIRETIE 2 b o7
(%4),
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(X0 — 15cm) DR

1 H g pH EC T-C TN NO;N Av-P,0; ExK,0 Ex-CaO Ex-MgO CaO/MgO }t MgO/K,0 }t
X% (KCD (dS/m) (#+%) (mg/100g ¥ +) €3 4:9)
it A 2 e 55-6.0 20-80 55-70 470-500 60-90  4.0-5.5  2.5-3.0
2002/4/22 % W — - = = — — — — —
(FHh) BfT 679 012 475 057 25 294 124 1238 57 15.6 1.1
9/10 WAL 7.06  0.11 424 044 20 268 88 1096 64 12.2 1.7
(Fh) B4 7.09  0.16 4.99 0.56 29 324 169 1314 91 10.3 1.3
11/15 WAL 6.94  0.15 4.08 0.49 1.6 183 64 1330 68 13.9 2.5
(Fh) BT 695  0.19 5.08 0.57 35 284 130 1209 102 8.4 1.8
2003/3/27 #HE 653 228 — — 673 125 148 2185 106 14.7 1.7
(C=vgigR) 817 677 100 — — 436 134 159 1986 114 12.4 1.7
4/24 W 690 035 0 —  — 152 123 139 1792 99 12.9 1.7
(C=vgiR) 817 675 071 — — 474 163 171 1976 120 11.8 1.6
5/20 W 6.88 032 @ — @ — 9.0 145 112 1564 82 13.6 1.7
(E=vE®R) BT 695 068 — — 25.1 178 166 1609 96 12.0 1.4
7/1 Wi 759 019 0 —  — 2.1 185 95 1435 86 11.9 2.1
(F ) B/ 743 019 0 —  — 1.2 257 114 1413 103 9.8 2.1
9/9 W 6.76  0.53 347 048 219 218 121 1117 79 10.1 1.5
(F ) BfT 676  0.64 431 058 282 269 149 1157 82 10.0 1.3
11/4 WL 6.77  0.19 3.49 0.46 53 413 63 1817 137 9.4 5.1
(C= Vi) 817 6.57 030 4.12 0.49 7.5 380 108 1880 112 12.0 2.4
W) XILEMETTH DA%, I N— 7 HEE 10t/10a ZHABZOME,  —HIERNE,
FaEEHE I, RASES N~ = 2 7V O 1O KL 138 CEC30 D TH %,
#5 HWET 50cm O FIEEEH NO;-N i (mg/l)
AERIX ERE 4R H (2002 4F) SERL 2 AEH (2003 4F)
9/10 11/15 3/27 4/24 5120 7/1 9/9 9/25 11/4
WX 58.6 14.5 — — — 3.8 0.3 — 4.2
BATX 1576 59.7 273 253 23.8 55.5 21.5 16.5 36.7

TE) WX O—IZRAK T & §RME

8. F& 2m FTOLEES

BATX O T D TIER GRS HNIAD L,
i ®= D%\ Ca0 1E, ##E 40cm F T 1,000mg/100g
WLk, % & 200cm % T 300mg/100g ¥ 1 DL I
Holze TOMMPH bR, WS 60cm LTIk 7L
t, B®E200em FTO6LLETH o7 MELIED CEC
134 30me FEE T, & 200cm FTIEEAE 201K
OFAET, KK E L THICKREWETIZ R d o
7zo F72, NO-N L K0 3L L Y b FE - T%
<, NO;»-NIZHFIZHE & 80 — 140cm, K,O (ZHFIT#

X140 — 180cm T2 o720 7272 L, NO;-N 1FifE %
200cm ¥ T 10mg/100g %2 FLAF T, wbEh o7z
& 80 — 140cm T 6mg/100g 2+ FETH -7 E
ClE NO;-N L HBOHEM TH - 72, ZDfh, P,Os &
MgO i, fEL B TIIIFEFICZ VI TR LTI 2 ho
72(3£6) o WIRX TH, (ZIFHEATX & FEEOME TH -
7273, EC & NOs-N 1, 21 2110.19 ~ 0.42dS/m,
0.9 ~2.0mg/100g ¥z 1 L HEATIX & ) LVl TH -
7z (£ 7o
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#6 MBEITXOBE THRN3 » 4 (2004 45 1 A1) OB SBT3 oAT 3

X pH  EC CEC NO,N Av-P,0, Ex-K,0 Ex-CaO Ex-MgO CaOMgO }t MgO/K,0 It

(KCD (dS/m) (me)

(mg/100g ¥ 1-) (M) (i)

it JJE s 5.5-6.0 20-80  55-70 470-500 60-90 4.0-5.5 2.5-3.0

E R R 0- 15cm 6.79  0.12 2.5 294 124 1238 57 15.5 1.1

R 0- 20cm 7.75 022 30.8 32 203 95 1483 86 12.3 2.1
20- 40cm 7.92 040 253 4.5 20 99 1158 53 15.6 1.3
40- 60cm 7.55 043  22.1 54 1 97 650 32 14.3 0.8
60- 80cm 6.70 039  20.7 4.2 0 59 325 21 11.2 0.8
80-100cm 6.77 0.56  23.0 6.3 2 61 584 29 14.3 1.1
100-120cm 6.68  0.56  21.9 6.2 3 84 534 28 13.8 0.8
120-140cm 6.84  0.60  23.8 6.3 9 98 603 31 13.8 0.7
140-160cm 6.19 043 215 35 0 158 309 21 10.6 03
160-180cm 6.32 047  20.1 32 3 168 363 22 11.8 0.3
180-200cm  6.28  0.35 16.4 2.5 17 76 410 34 8.7 1.0

1) EREHTOMIZ, T TICHEEAN— 7 HEPEASNIBZDODDTH 5,
BEAEAEHE L, LA~ = 2 7 v O iR AT 3O KK 13 CEC30 DIETH %o

K7 BRXOFRHETHN3 » H (2004 4 1 A1) OB S B354 R

7 pH EC CEC NOyN Av-P,O; Ex-K,0 Ex-CaO Ex-MgO CaOMgO }t MgO/K,0 It

(KCI) (dS/m) (me)

(mg/100g ¥z 1-) (YEke) (HiEb)

it L A ¥ 5.5-6.0 20-80 55-70 470-500 60-90  4.0-55 2.5-3.0

SE HE Hif 0- 15cm  6.79  0.12 2.5 294 124 1238 57 15.5 1.1

AR 0- 20cm 7.80 0.19  30.8 1.3 208 76 1528 81 13.4 2.5
20- 40cm 7.82 023 253 0.9 57 68 1172 58 14.5 2.0
40- 60cm 7.36 028  22.1 0.5 1 57 510 26 13.8 1.1
60- 80cm 6.30  0.30  20.7 0.9 0 38 269 16 11.8 1.0
80-100cm 6.26 033  23.0 1.2 0 57 307 20 11.1 0.8
100-120cm 642 042 219 1.5 1 92 400 22 12.9 0.6
120-140cm 6.13 037 238 1.9 0 132 265 19 10.1 0.3
140-160cm 6.23 038  21.5 1.5 4 175 355 20 12.5 0.3
160-180cm 599 030  20.1 1.3 7 89 323 29 8.0 0.8
180-200cm 5.29  0.23 16.4 2.0 3 66 411 60 4.9 2.2

1) e Of & CEC &

BEATXOMETSH 2%, BRSO Y 5o TV A NT ZDTROHETH %

FEAEHEHE L, AR W~ = 2 7 Vv O i 13 0 KLk 13 CEC30 DETH %o

[BITRE DEMNE]

EATX Tld, WKW EOHEE (1w 3EHm) &
fb#MA S S hTwiz, LaL, Wiho®sg
b VEW oW (LTt s S IEHIC % <, At
WP ENEEZ HN D, RN CaO & WTHGHE
PO &, HEE D & 5 & Z 24T 1,545kg/10a,
411kg/10a DIt FI & T 5 5%, EWIC X 2 RINE I,
2AEMAEITE N EN 18kg/10a, 8kg/10a L7 <,
TIEAOARHFEITK E W,

HBITHIE TCOLEADER]
EBIZ, EATX 0 LgER 0 CaO, WA fE

P,Os &L, MR Td (72 LHEAIRAR) 15+
J§cZhZh 1,238mg/100g #2+, 294mg/100g ¥z 1
ETIEUELIED 2RI ETH 5 720 WHRTE P,O;
ERBMELBOADERE TH - 725, Z#HlE CaO T
13X 180 — 200cm @ 13 F T 300mg/100g ¥+ L4
FAEL, TRICHERL T 2RE D 2,

RS (1984) A%, RIEBOREREEHEE 1T (52
), M=) TOZREMERI L TR PO, O
WOWTHE L TW B2, Rl 2 Lok
CaO, WHRREP,O; &3, ZOWEDPYED 2 1%
DEDHEIEL TS, HHS (1985) b EER O
BRI (Fav)E) ORGERBEREL TV
A, ARRER N Y A LY CaO, WHHTE P,0s &
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®IE, ZoWEoLhEIRAE, FHHEOLXLVT
Holo

K,Olid, =928 T, WINENRDLVWEST
Do HWITXTH 60kg/10a I L TH Y, LHIC X
LI AR 7T4kg/10a ISV R 2 WIX L 720 7272, HEAR
o O AREHD 106kg/10a H Y, 3 TITHERF OIE
18 T 124mg/100g 2 L& - 7o 1T, BMm25%
RREVEEZEZ OND, REHMTEOBRE 140 -
180cm DEEMELE LY dF L, THICHERLT
WA Z 50 MgO IZDW T, FEHEMIC
EENDWEIMEL, BN TSP ERI AT
o 12h5, MEATIX T 4kg/10a & IR D 7 W 3E455
THbo, WETIE+118kg/10a L ->THY, B
B CEEILETH 5,

(S D]

AR C M DA B O L X THEATIX & ) I
A L7z & 512, 25k CaO R WHETE PO 2°%
BICER Ly 2TiE, Rk CaO R HEEE P,O;
EHLEUBERLEONRPDE YV RZ2VEEZDS
Nb, MES (1984) bF 2 )IZBVWTIEHED
R CaO EE D E WA BMFFXONEM AR T 3
LEBMELTWS, HoT, TOLHIIIESVERL
Teng AT, BURRRREE IR I & 3 5 2,
Rtk CaO R WHRTE PO GrED D I WA A HE
BB (13 - R RESNIY = 2 7V KR, 1997)
ORI EZ 2B RwERbN 5,

(4 1 EEHERHBO N HEARE]

BITXON %245 L, HEN 86kg/10a. 1Lk 47kg/
10a DAF 132kg/10a 25 HH 2 N7212d b 57,
209 BEPWICIIL S W72 0k b+ 9 Tkg/10a LA
el HARENE W, R E - 72%EM 2 £ H
T, MR 47kg/10a (23 LT, WGE D 33kg/10a
FB720, FFICKERMEIIRZWD, EM1EHD
NIZDWTiE, fEFHORIATK E v, EITXK D
RS 50cm O LA NO-N gL AT, T
2AEEICHEB L CEM 1R H TIBENE L, 1EWIC
WINE N o724 { O NO;-N S FREICHEB L Tw
5 LEZON, REAMFEROWED S b UEEDLED
H5,

[HERBSE 6 A CHEIR U /-T2 H ]

WX DR 14 H OHEIE & AL IE#E 2 $E 5 &
L72BXT, BT I BENE otz ZOMHH
ELT, Y, WIER TSN & Wi L
720, T AE NS N, Ca0, K,0 2%k v, 13 EC 1,

CaO/MgO H. MgO/K,O HATW# S LT hEF AL
Lolzfzd b 27205, TEBRHREAL L, 4T
L b IEX 130 EC HIZEATX & 22035 5 DT Tl
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Breeding of Zoisia ‘Tsukuba Taro’ , ‘Tsukuba Kagayaki' and ‘Tsukuba Hime'

Akira Asano, Seishi Takacl, Towa NAGal , Tsutomu ICHIMURA,
Tomoyuki Komagarta, Nobuyuki Kapowaki and Takeshi Motozu

Summary

‘Tsukuba Taro’, ‘Tsukuba Kagayaki’ and ‘Tsukuba Hime' were bred for commercial use and expanding grower's
motivation. Zoisia japonica ‘Tsukuba Taro’ was the most practical line selected from lines collected in 1990 from
commercial nursery farms in Tsukuba. The cultivar was deep green with vigor, thus was useful for urban and road
landscaping. Zoisia matrella ‘Tsukuba Kagayaki was selected through the same process as “Tsukuba Taro’ . The cultivar
was tolerant to Rhizoctonia solani and trampling, thus was useful for landscaping of urban areas, road areas and school
grounds. Zoisia tenuifolia ‘Tsukuba Hime' was an induced mutation by y -ray irradiation at 40Gy to the line selected

through the same process as “Tsukuba Taro . The cultivar had a long green period and non-flowering period, thus was

useful for parks and garden landscaping.
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A4 X = 8.0 0.4 0

T X J ) K 83 0.3 10

z 10— 7 —PEXREAE MLHIEAE X 100

y : HEEX AN H X FEXE x 100
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