dbisE BSEE 80, 1-10 (2001)

VawvadUVAXIVIUOREREERSWELT
HEAAEAKER

S B! BA BT HE EE?

YavIUHRIVITE, FEEOIEKRALEVEVOIEEPTHEERLR EOEERIIHENT
39, BRHLHIRIETT 3, 94bb, RFWHHPOLBEKISBROBVIEIARX IV VOREICKE
BEBESEZ B ENEONER 51z, LIzD-T, BEBHEERR LI R 2-DICRIPKRBIESGIZ
REETH P, COLHIREBTBICOVTIE, REEOKSZ T2 b o —LHAEESRRER, EB — b
BENBEMTH -1z THODOFERETIE, FAILERBE TO+AEEKICL > TEBRETES
POEGEL, T0%0BAKNETEE bR A0 LEIEEZIENTEL, TOBAOKEHELT, €
M SBTEE BN TIIKERSFERT 2 DICpF2. 0IRE 2 #/KDOBMBA & L, BERERY
DI IRIEH E TpF3. 0RE L AKBER & L, ERIHKICEERT 5, 1 EO#H#KEIZ 5 ~10mTH
fid 5, COKEBRIIVKEBREERICHERTE 3,

1. BUBHIC

LB DY 0 TEIZHI60%6 DV « KBR % dhl i ik
dh, S RKBEMHOFEME L TSR TV 3,
L, EFEEMMSEFOMt» SHEFME LB L <
3, EMIIREDOHI - - bDELENTHBTEC
ENKRDBOLRTVWBEY, YavarhRIvwidits
BOFELYIDIETH 22, BEMOEFIERLELH
ZHOREET, KD ERTREATEORHIVPED
KLtk 2EEBHOBMALE & RBEETHEE
WoTVR. &7, FERBORENVREICKE S HE
L, EAEERPD SEKEMET 5 LVBER
72%, T#EKAEI L PO L TERVERRIZEN
BEFFzLahTwd, LML, Yavar#zrxivy
VI3 EROKHERMAE, BHKEORRIESRTO
HENEBWID, ZOREBHATEIBSEEINTNVS,

VavIdVHRAIVOOESBEEERMNE L TR
RERBIE AN D 0, A O, A/KINGEaRERA P #K
BRSOV THEIRTWES & 78 Zhoidng
hbSEREE AR OBERERT LD TH B,

ARBRTIE, LIKHKARGEBTREN AR
VO ERETAIHDRFITAHRELT, #EKcks L
BRSO I Y b o—IUASHIREIS BRI, KDl

20004E 9 A14A%ZHE

* dbdEEY T - FXBE 4 —, 073-0026 )T
(B : bl R RIS, 069-1395 & iRERR
RHED)
E-mail:kkamada@agri.pref.hokkaido.jp

* JbieEY T - BFREUN 4 —, 073-0026 I

IRy — FEFIR LSS WTL B B H
Ll ERER L EX A D OKEBEERI LY,

2. HBAE

(1) BB LTBAICHIT S MBERE

1) HBSE, AREHS I UREE

O B L UE 1%

B #&)THEE)I, 300nd BN/ 4 SNy XK
B MRS R+ b X CREREERt (E—
N )

BN It BEERE LY —, 100nfEME/ 17
NI R, EEREHL

@ RELIUER

TYVRMVT 2TV —, YERIEKTID (6 A
AMKFIAYY) , Ry bE (1.5 E v FHY)
A, BL, ¥EmRIFRMEFIZEIRIEE (128
V) FlH. BEKRIIHFEEYD (EME6 AIv) .

@ #HEHK

mEE (BT Bif. ARUEE L TRRERS X U
By — bR, SEARNER1ICRL,

BREK IAROBET, ERMIERIT LTS
THEHBBBEXLV, EiRY — M tEDO - b T,
KiZBEBFTHRIBBEXLV, F2, HEROVFHORL
FELIIENMET, 1EO#EKEIZS ~10mé L.

@ FhERRR

Xy Mig80cm, EE80cn, Z:MI40m® &k UHRRE40cm

D2 &K, 24408k/10a,
® EEEdXUHEE
N-P,0,-K,0=10-10-10kg/10a



2 LT BB 25802 (2001)

e (R FRRERR

T mme—t
30cm
l 3 1
. 1
\» .130011
\Wlwlmln l
F 1 #kEEAA

® HEBRBE
1[X2.24nf (0.8%2.8m) , 148k, FHMid 1 K&,
BRI 3 KK,
2) MEXSF|

HE 1 kORI ERE T TORE -BRbHE
Br (Bt - B (7 2 D
AR BERE (B

HABR2 FEHA - AKEEELLHE - OFbRH
Har A LE) B (A
HEHR S (BT . BEK ERV-— b,
EKIMGIEHE « (B, BRIEEEBAN) £/ (B8
TeEcRGRLAY, BATEREBARE] -

HEE 3 HIKMOARBRL HHAH T TOER Y — MR
B (SR8 - B (FiS, RS aEMmt]
AR B (8T . BRYV-—b
AKmAIREE - hE, BATERUEEIN.

3) BRbHbH: (RERRRE) #HE
1 XY47c 0 OFRBEFEEIT T~10KTH 3,

O wvikoy 7Yoo,
TEF 5 8, TEF 4 A% %BY, TEF 3 HBEEL /-
BRERitomeds (M2) .
@ EbicKEFEAIE,
LELAMBE(TM0aDIE, HEEBREL D),
® TEE (XEEBDO60~T0mZKEIED,
FERELROTEAETTRT. ) HIE,
@ FEETHEGEH (BRE:I—-b7Ly
Y ahtH) 204EHKICI5EEIIR L7 (PM5 : 00t~
THAMS : 00LHX T) %, EEAIE.
® %0k, 5 CHRIGENBKHMANS,
® =0k KicRUITRETHREEICANS (R
BERE SR « 24BERAMREA T, 25°C, BAE90%. {AL, £
RV IRBEEENRE 1) , BEERAE, B
AEBOSORICIT - R TKRT T 5,
@ oikoy 7)) v IBAMSBRRKERDSD
Wi -T-AETEHAT, BFEBAKE L,

A

T

HiEA=vh (B8 5E%), L=a=—vrE

2 YavaVvARIVIDER: BEEFE (=v ) OEdE

(2) YavaryARIVIOKERHEERE
Bk . 16 - BEEHv 5 —, HBENHESR
a1 - kB ILEL
TV AMTTY —
MEIER : N-P,0,-K,0=1.4-1.2-1.4g /v k,
+HE®mEHE LTP,0, 12.8g, K,0 2.5g, &
TH®RAIN 8.0g/HBy bEMAL 2o
B 18E/0.096nf BEAR YRy b (EE3Dcm) , A
#120ke IR,
EH: 6 H9H #RIERE : 8 H20H

KFEBBORE : +i¥pFL SEREICHALTH Y b
TEOEREAD, WOTUBMEKOSTREEA S,
fo, EEEOEy FHERICHIET S, ChoDEL
BlENS 1AMl OKEHRBERE L 72,

3. HRER

(1) B XTHRIC T 2 BEHAR

HER 1 HkEORT S HESHTTORE  ARHH
1) oW - {L¥Es
ARRZFBT 5L TOBRK6FM, Yavarh



BH E—

2 IV oERFRELICBEMOR—7 4L T ZRITE
WT, Hik#oANRI ZMEGREMT - REER
Kb+ 4BEL, FRENOTHERETERRIEX L
TevayadUHRIVIONREDL S KFAME, U107t
REOGEPAFOHRERTIERS L /.

9, BELNYXESO T ERERAERAEL
fzo MERIABERIEH T F+ DFEKMYIIBIFTH ZHEX
44l TOBHRARRTHD, SHEH3 4%EFLL
NEV, FLAEERFLIAREVL, —4H, BEEBG
i+ (3 FEAMARIFT, ABICES, 44allTi3H

fh: vavarshzxivyofkEhR e kER 3

+ThH3b, (F1)o

THEOLFHEHS B &, MNBEEM T IIEX21m
¥ TpH, RBUIEE, FVRIAREENRL, B
GNEBLLETHED, ZhUTOEBIRpHLE
, BRDZLVLETH B,

MEEAEMT 3EXMdaF TR, MREREML
CEIBIEBSEELIETHEN, THUTOBTHHL
BHBICEATED, L@, S TRNDESER
NEATVWE, (F2),

1 t1EoyEE @R
1% BE T 3 BHEE EAEE SHEGEAR 2 BAHEE
cm cm/sec % g /100m#

HeigEt o0~21 L WL 16 1.8E-03 22.8 82.5
21~29 CL L 20 1.5E-03 18.5 84.4
29~44 C L 20 2.3E-03 11.3 85. 1
44L1F C 1L - 1.3E -04 3.4 131.1

BEREL 0~25 L OgET 16 2.0E-03 23.8 89.5
25~44 L OgET 19 2.4E-03 17. 1 90, 6
4L - 1t - - - -

2 tEOFEHE i

+3% =] pH N C/N CEC  IfHEfafnE ho-7P,0;
o (H,0) % me/100 g % 1g/100 g

MRAREL  0~15 6. 91 0.45 13.5 30.2 109 222
15~21 6.75 0.48 9.3 29.2 113 201
21~29 5.16 0. 47 13.5 30.6 58 5
29L1F 4.84 0.08 13.0 13.5 49 2

BEMEL 0~25 6. 68 0.38 11.1 26. 2 108 208
25~44 6.70 0. 39 10. 8 26.8 112 201
4L 6.35 0.14 11.9 16.6 83 21

2) fFRB XU LIERIGE - BRbH

RO REREICE T B ERE L LERIORE L

SEMEERRy PEEER L 727, ERIEED
MRS R VEEERM Lo/, BIEHRIN8H

HEb#ER I ITRLE, EEA Kok EHEENS, LT, —BicHy
T3 VavarARIVUORBEFIREIFEBIULTEORE (B, SHEE) w6
YERY 1% R AEHE A%NE YIMEE O TEE AFbt  RESsS
H g/A cm H
WM MHRRELS H9 98* 66. 8 100.0 2.0 8.0 5°C, 90%, /K
H10 67 45, 3 87.8 0.7 8.3  25C, 90%
________________ g - %61 939 1.4 82
BEEEL H9 98* 62. 2 96.0 1.5 7.0 5°C, 90%, XK
H10 62 20, 7 73.5 0.4 7.8  25C, 90%
i - 41.5 84.8 1.0 7.4
HEK HRRELT HI10 82 132. 8 123.3 1.0 7.0 25°C, 90%
H11 85 96. 3 115. 8 1.1 9.5  25°C, 909%
________________ Fg 84 146 1196 1.1 88
BERELT HI10 76 107.3 143.1 1.4 9.5 25, 90%
H11l 83 76.5 115.5 0.8 10.5  25C, 90%
EH 80 91.9 129.3 1.1 10.0




4 b E BEARBRE 55805 (2000)

FETI, HEROEEN STREED T TOREHM
260 B 2R, MEHKIZ4A 1 B0 SRIEED E T0H
BELEbhi,

SRR IC B 3 M ER S BEKRICH T 2 HRE,
VoREREORKE LR HEEH DL, FEPHRA
SR IBBERDOENLERID AL DH IVHEEIIC
BHote, —F, TENICHET S L, BREIIMNE
BEM T OSFPBREEBEMT LD LV, YIDIE
BRI 0E0B o501, ERBIOBFRBHE
THEMTAB L, YEKIERT B LSS, ERIE,
IVEDOFEEPRERIcE T 218Kk NED, B LP
CEBRISEHETH - - DMAEREMT, WEBE

—Oo— @R ME(15cm)  —o— BRI (45cm)
—o— BMREE(15cm) —a— BN MEE(45cm)

{Biit & b RZEL D - 7oA, BEBREE S McRE
BEM T ABRESEEMT XD bEI -,

DL, MREEEN T IIMEREEMTLD
LHEMUEPUDIAEELEOLBEIIESD, AFbHE
FEIERNRD D1, TOHEBEXBZLEND B,

3) & - AL s L EpFOBAR

Lt 2SI 5adpFE (BBEOXREH S
DERS) RBEE & bHKB B T ABEE B
TEOHELHBELTED, KOZBEZIPTWV
&, THbbKkOoay bo-RLIKLWI EHRED
ohfc (M3, M4) ,

—o— I BE(15¢cm)  —o— FIEI M EE(45cm)
3.0 —— R REE(15cm)  —a— MR MBEE45cm)

W= = s G

20 \: : \ é
PF 45
10

05
0.0
20 40 60 80
7898 &A%
2) 105

3 YayaAUARIYUEEEE Y XOTHEpFHEE (B, HEK)

3.0

2.5 W
20 por

PF 1.5 | R ap— P

10 0

0.5

0.0

20 40 60 80 100
7B15BEH#MkA%

1) ERO%E

3.0

25

20

oF15 Sa
10 —Oo— A M BE(15cm)
: \ —o— MK B (45¢cm)
05 ¥ —o— PR E(15¢m)
0.0 —a— FE R MEE(45cm)
0 20 40 60 80
4818 LRO A
1) FRRI0E

3.0
25
20 ¢ ’/‘.’/’J
pF 1.5
—o— MBI MBE(15cm)
10 —o— B M EE(45cm)
0.5 —o— P BE(15cm)
—a— PR W EE(45cm)
0.0
40 50 60 70 80
4B1HLIRO B
2) BRENE

B4 YayarAhRIVoEERE Y XOLEpFHE (B, BEK)

MR BEER LI T 2 REBEER L OFERED
ETHNE 3R 105 MK > SERR 1 04E R #E = k11
FREHE>ER 9 FYEZRDIEICKZEDI 7 (F5) .

ChoMESBEMT ORAYMEOETEIS IPpF(15
m) T <, pF (5m) D LEADD LR &
KRR ERE > TV . THHLE, RLETROKEN -
- ERR104E 4 4E kD pF (45m) fEIZIZIE—BE L T2.5
PEEEL, ANE, VORI 3 HEMTRLEL,
RO TERI0ERERRIIPF2. 0Ll Lic 75 - 72 B0
A6 THIR AR REMI T DESEM S B B DT D RU,
S>3 Bkl ERMERR I3 pF2. 0LL iz 15 - 72D A54H
ETH D MLBREM T DAAENSA B LRIV E
Vo CThoicH LT, k9 FEX4EROARE TN

-

E1m =

100 120 — OEME O©CA#HsE

Iz

”1w

¥ 80

s o

="

s 40

o 2

(%) H9 H10 H10 H11
WiEK HRE%

5 MIKBEET (100) X4 AEBBIEK

T ORAME - HRebiEG



#®E B

BEEMTLIILALEIUTRIFUEETH S, h
b S ICTEPF (45em) AXBRL THD, pF20
% tRl- 12 ORT0BETH 50, ThM LRI
TLSLIATHBLTHD, LBEMBRAKLPT VL
KAHRETH - 72,

—%, BEbLHICSVWTAS L, BREKRIREER
B+ D AP HRREEM LD bRILEL TV AN,
WEKRRPICPPETLTWABRETHEVERSLS
higwv (£3)

LEBRIC DO TIIER 9 F & 10FE THRERO 118K
SBRENRL > TV B, FRRI0E I3 & SAEFRT
Y O+HKRANED (L CBREBBEM L DPFI
BV T, EEMEEME ZF I EMHEINS,
mitHEE O A b HIcENR O I}, D
EHWBEREHESIN I, TAERIFERS I EE
bIEKRDICEEFNTERLALI LD S, BRbHIC

x4 BRNT R TEOWERR

fi: Yoy IUARIVIOREARLKEE 5

ERHsonLh-7EBbhd (ERIFERSC, K
TORBARTHD, 25C, FHEAERHOSHBR LTS
LERb-ENELBBEEZILNS)

L7zt - T, BEHEGD, tEKINELSEDT
Hot, WictHBASICEETWBERIEELHIIC
THEZNHICCWI EHEINS (X3, K3) .

PUEDESic, YavarHXIVvoDR) a—L4
ICBH 2 REP AR b I IIREIR O Tk hidEE
KBb-TWB I ENHEFEINT,

KB 2 HESHX - KEBELGE - 9HLHHE
1) oW - {L¥4H
fELBOBKBEIIRIFTH 2%, 4lall Fi>EBHT

AEBTXHEEL6.6%ThHhY, AHEEIIAKEZV, {b%¥

HRIEFEEELLFIITHEETHS (F4, £5) o
BT 20 T EY R IR OBEKY: D B R

BEEMt L BAULTEY, TEIERETH 3,

+i% BE T4 ® EE FKRE  SHEGEAR ARER
. cm cn/sec % g/100m#
EREMT  0~30 SL &t 10 6.0E -03 30.0 95.0
30~41 SL &t 18 - - -
4121F C zL 20 3.TE-06 6.6 122.6
&5 AT X TEORFER
BE pH N C/N CEC  iEEMFME bo-7P,0,
cm (H,0) % me/100 g % ng/100 g
0~30 5.6 0.14 16.1 14.0 75 30

2) FEENCIG U AR - KEBLEGHE - B

B¥

P10~ 11FE ORI A RANDRE « HFEbHE LK
T5E, YEKTIIRBEREERY — PXIIZIFEL
EHFR%R L, SEEXIC UARNEIZT0~80%TH - /-
R, I IERRK/RVEDS KW, —F, BELHIIE
BER LR Y — PRERASER XD bR L T,
T, BREKRLUFEREAROERERLEY, &
BEX x4 5 FRBERR & EIR Y — X OFENE, o1t

e BN/ % PERIsecm BRELELIB

120

;100 oM DEs

100
': 80
#
+ 60
3 40 |—
g 20
(%) 0 B o
RN kD 3
1) $ER

Bfbit

RIBYE/RLD GETFETL, BFLHRINTDEL
L (X6)

3) fERBIDER Y — b, BREERBE IS 5HK

bS]

MAERE AR 9 4, R Y — X OBAKME R
HEH X O SEEREMPOSNEE - BRFHBHEHNR
HTh-oteo MRTHZ2EEXHENOAKNE LK
LCERY— FXHERIZT% TH - 72d%, #EEY—
~ XBATER R BANA 126396 & % < 72 o 7o AR I04E, R

i WAUE 147X $IEN 125cm BiFLE 678

«HIEE : IRME 145¢/K YITEN 124cm BRLIE 968
140
guo
100100
; 80
¥ 60
2 40
B

(%) 0

- BEH OFMs DX

: - L
R aEbsiE

LE3
2)REk

6 REREEQ00)IX T SRREK, B S — MIEORE AR BHER(FRI0~11FE]  *x FFRIEDS, BR)



6 B B ERBRIBER 5805 (2000

v — XD EK I BRTEE B ERA I & BATEE R
iz, SE - BREBHEORED Y, —F, RERKX
O EEK N B 13 BATE AR BR ) 0 5 0 B TEA B BRAS
BPEod, BUBRE-> TOWAEMNBHEBHRRE->TL
- &7,

IhoDI &M, BREKX, ERY — FXD#EEK
M TR B & T 200 R Y L Bbhi,

FME H955g/& H10 43g/&
e YIIER  HY992cm HI0 77cm
Bt H9568 H10588
ORNE DYtk caFELE

\

nRy BOENA BARN MIEN MR
H o Xin Hiofmme H 103

T B REREE ORKNIHEE & REEF(CUER HN)

RREERR © SEER10GE, AR & — b X OBKINHERIR
HEHL D bEATERERPOANRER L VWAEFHD

HRET LTV, 27, B THsEHEXHERS

D EFLBHRFAEL TV, FRIE, #RY—- X
D FEKINE R A BRTE AR BRI & BRTEE B BRI O
XiiIFE CEmZRL, MBTH 3 EEX DL
BESEHEIUE L CRERE S PEHBHRALELT
Wio —7, BERXOEKNGEEEELA5 L, B
BEERIAOANEILEEEEHL D bbIMcER

LHREINTFUNEIE-THY (M8) , UEHkE
—o— Bl BARIAHA(15cm)
30 —o— B B BRI H(30cm)

25

20
wis AT F
1.0

0.5
00

0 10 20 30 40 50 60 70
7B17 8% OB Y

EBDOREE 2R L 7o

Dol &ho, BERLSEREER, RIERX,
AR Y — X ORKMEIE IBERBE & § 50
BEETHSS,

BENE  H10 124g/& HI11 145/ &
WEE 4 VITER  HI0 124cm  HI1 124cm
B#F5H HI0418(K)H11 968

% 180 -
B 160
100 148 41— OHNE oyER DBRbLE -
12 . K
;q 100 )
+ 80
2 60
. g] 40 i .
& 20 e I,
(%) 0 - <
LR MR BN PR BAENA BN
H 1034 H11E# Hitfmm
8 BB, BRERSTOBAKIRIY & RESRERK BA)
4) TIEpFOHEH

SRR I0E HER ORISR RIc B 5 LEpFRE
X & bIIFEBIEmERL foo 20K L 72 BATERE
BRGEZ T CEM%HBSEREE) 01#EpF (15m)
132, 0L FARE W, ZD#%, pFI3 LR Ligh#ik%Et
1 U 7-BRTEE BB B OB S Tk, 2. 5B L Eic i »
7= (M9,

PRRIEBERICE T 5 1 EpFE b U/ HR %2R
L, 8X& H2HEAEKEIZpFA2 0LIT TH » 724,
REKMIEBRE D S84 I ER L, 8. i < 15 - 7 (K10),

113, BAEBURBAGA SBATER BB To#
ALEREAR 3, SER 0 MERRA 6 B (EKE2Tm),
SERRIVERAERRD 128 R (F49m) THh - 720

—o— Akt BIRIAMI(15cm) ~o— Bl MM HA(15¢cm)
10 —O— iR MR EHA(15cm) —a—EiE MR IR(150cm)

25 2
20
PP 15
1.0
05
00

0 10 20 30 40 50 60 70
7R178 kOB M

9 ERRI0E BERORFEARXLKEBRICK 5L EpFitH (BA, 2HAK 0 ~418, BKLE6~52H)

—o— Bk BAR A ¥A(15cm)

20 —o— B BAMR B4 3 (30cm)

25

20 g A
pF 15

10

05

0.0 —

30 40 50 60 70 80
41RO BR¥

—o— AR BAR353A(15cm) —~o— FREE BAM £ IB(15cm)
—O— &8 BRI HA(15cm) —m— 4R MR IHB(15cm)

30
25
20
15

F
P 0
05

0.0

30 40 50 60 70 80
AR HLUEBOBA#

10 FRllfF @EROBIE AR LKERIC L 51 HpFHK G, 2m#/K3T~548, B/KLEST~T0H)



BHE B— fi: P avarAaRIVYOFEEEREKER 7

AER 3 HKHEORBRL HHERG T TOER Y — RS
BKMEOARRMNBRE BT S 2var R
A IV OREKSREICEVT, FRIEISE, &
By—MXELHERE THEKL, FRIERSEX
AHEM, ERY — XA (5 AT~
6 A3 H, 1[0/10m THEKERE100m) F THKL .
Ch S BERDEMRRIE I3 581 > — bz
BEBLUBEHLHERBRE L.
ETIERDOEBESL DL, SaBEDTIEPFI
AL, 11FEE BIRIEFFE LU TESHEBEL TV, —
H, BRY— BT B15mBEOpFIRERIIEDH
PIEXD LG SELHER LTV A L EDbA
fehd, BATEEEEAN TEIK L 7B (47~64H) @
+i#pFid, FRIVEN2. 5UTTH O, B{OHMICTER
WEXDEM- 12 (K1) o
COLS KRG TTRELLAZXI VYD

BHXICNT S ER Y - NXOZHBOEIG %A/ 5 &,

BELBHIERIED IS HPERIEL D PRETL
fehEHEX XLV, £/, FAUEPTVIEEDS
CBERHSMCERIVEDOFNERIVGELD bE-TH
D, BRILE B TORKOHRENED Sht, (K
12) o
2 YavarvARIVYOKEKRBEE
YavyaAVHRIVIDKEBRBIIOVLWTHEE Y
S -BETRNLAERRIZRE6DEBDTH S, &H

10 —o— H10%E(15¢cm)
\] v —e—H10%(45¢cm)
05 ¥ —o— H113#(150m)
00 ‘ ‘ , —o— H115(45cm)
0 10 20 30 40 50 60 70 80
418608 R

11 TR0, FREBRO T EpFHER (SRS B Es 1)

HI0 WEE : BAE 133¢/&% YITER 123cm BRLE 708
Hi1 EEE - BANE 116g/Ex YITEK 116cm BHIFHE 958
& 160
B 140 |- OHIOEHR BHIIER
100 120 |— OHIER BHIER
; 100
¥ 80
3 60
¥ 40

(36) 20
0

£81 ENE Yt BREbLE
R12 EkHEROE & RESOME G AEEL)
WHEFICTE 2 HERLBROBRETIE, 18- 1HX4

72D 400~500me DK E KB L THED, 1H - 10a4/:
DOEKBICHETS &2, 5~3. 0miZfH24d 5,

£6 LavaUARIVUOKERE (LFEMMEE, HI11.6.23~8.19)

H B IH H MR Bo~Eh BX BX
(30°Ck#%) @oCcllb)
HEHET KEHE W/#%-B) 0 130 -
ke (mm) 0 0.3 0.8 -
HERLIE kESRE (u/#%-H) 80 400 500
ke (mm) 0.5 2.5 3.2

* 1 H-10a 247: D %2440%/390nf GBI EEBRA L/ &L THE

4, B

YayvIUHRIVYORBREBEICHBUNRL,
BEOPEL LE->TWABIENRDONTVE, £D7:
HRKEEE LT, #ic+aEK (pF. 0BED
KR, HEHLBRIZERIHE (pF3.0EE) O
KEICEEL TV, EVWHIENFEE2ERL 5
BEEBOFEEREL>TWVWEY, Yavarvhriy
U RBRENEETH I RE, EFAELHRETKLE
HNED S, KEEERET ST RN - 72
D, BHAARGEBIMEDSVIIDILELEET
EVSEHAMOEEREEVWZ S, LML, IOk
SIUEBTHREEE (FL Xy b, SEERFIA)
CERY - MIHIZKAKSGT L bo—-LETHSTE

THEERFEOROBIKFIRET, BRETHEEH
DEVAHR IV TOFEENTEEIZL S B3,
BMBITOSERE T, SKkERRLEE L RFLS
EETIIHEAD & RE - BRFBHICHSMTEON
HBoNb, THbLL, BX1baDpFEIIAZENL WL
HTh, F3saffiy (BEEZRNMSOFS) TOL
HpFERIKAR L EBIRFLEBR L HICEL,
MR RBIE YD TREEKRRESII2. 0L T TH B D
XL, RFHEHR2. U EEL->THWS, THh 5
ZRBLUT, $KRREEBRIT I VESE LB L TH
BEIBVAEFRIIH SN, BEBHRE-TVWEZ
ERBEO M T, COLDIC, EERE KLY
RHOBFRICH D, BEROREETEKINE VL
EERRIHA0VEHBHIIFEY, BicHFEKkIIDE



8 ILEEEM RRSABIARH  55805(2001)

WEHBEbHRE LT INEFENES, VW5
KEvohi,
BEHKENARR L HEOMENSRGS © L LTI,
PHEZE : 25T, SHHE : 15% KM, 4. C~
CL, B%1E : 60T, LLOBEE : 19mPlE,
BKEHE BE%LE 107 ‘m/s LATF, HTFKAL:
60cn Ll B EABIF SN B,
AHRBRTHRE L BB BEmhigaEt b X
BRERLTE SELEOMERIJIZIFRIFTH B,
I FTOBIELHAC, BEREH19ml EDOFRBEK
BT, FIKRBEEEL T\, ¥/, BE#fu3FDIK
HTHITKA b S < B aEMT 321l TOBT
BRFEBALTWVWS, ZOXS5IcET#EE bHIKRR
BB TH - 12
BHKABES~REERCER Y — FEFA L8
S OFKMERR IS W T}, BAVKISRDTERIC
HETE ZBITOSERE S IEANITRITIZ &0
WETE B, ED%, B/KMFIRHERY) 2 -4 (A
8HE, YIVIER) L ARFLHOKFRE, BITSERRE
DEKNFRTH 5 HEH & P PE S H - HILERE
BANE, ¥ /-BATERERRMAH & BATEERBARIC oW T
12433 A O
Z DR, BEERXPER Y — MXIFEEICH~NT
FABBERETII2NEAEHRET S, TLT, 4E

B, BEKE SEKTEIRAZEIERBRERE 5 L,

HEL S OAKIHE LD bEFLHIEPPETTS
140
120
100
"
T 80
cm 60
40

20

PERMEIIMNT S, VDI ENHESMIE 5T,
fofs, —RICEERIZMERL D IIRY 2 — L0
30T, #EKMFIEEFEIEEBEREE X V10813 EF
DRTEREEERHDETEDTH, ENLODERY a—A
PEONAFBHIIISKET A I EMBEFEINILN,
HEBRERNEHRTHIENTER DT,

BRI DBA L EICOWT, HEEARY Tk
LOA#ISHERD 2 B B 24 U 7 R KRS AR
DFER, BROKMREFHRERIELT, DKIER
BRAAEEI IS B O S REH T TIfTHIDONI WV EL
TW3,

—%, RARAHtEL - Tk, £~FHLAER
RAEBEREOMAKSLPF2 9T, 1EO#KRIZ 2~
4, F~FH LUERIEKME%OBKRH,PF2. 3,
8 ARFEHDIERTIIAY 2 — LDE 3 I DAEKME
DOEEE IIBATER BB EM & LTH D, AFR
LEIMBERERE LTV, ¥, 1E0O#KER
BKE%pF2.5& LIZBA, AV REBERER7 1T’
5m, WETFEHTIE 5 ~10mAA LW &V S KAHRE
BILHORED b 3,

HEGLIBOB R T ZVavyarvHAI YUY
DAREHMBICT>VWTY Ly —TRMNLIZERTR,
18 - 10a 247 b OKEHEH?2 5~3. 0mTH 5,
3 LR 1 BlEAR 2 ~4m&BIFRICMEERLT
W3, 1272, | EORKENDILL 7S 513 kb
BELRBI LR, TBMEEm SOREE(L ~ 2 m/

0
20 30 40

WM WHEIY [¢— 95K (pF20T5~10mm) —b

SAEAMKITIALIY
(BB, SOBEH)

HER-BHYY [—————
ME6A Y
GRIBHSOBH)

=13

+ 53728 7K (pF2.0T5~10mm) >

60 70 80 90 g

wEsn | g
(pF3.0HK )

¥R 1R7E
(pF3.0KR)

A

BEELR, RS — bRIAICE A 2y IV ARIVYIHEOKERE



BH B— fi: avarhRIVIOBEAREKEE 9

B 2#ZRL, ARETREBREZA1EH55~10
mDEITHETAII & E LT,

—%, REOPOIEDOAERTOIEENEL X
Ja—LE&DH 3 bDERDTOIA, HEEHCED
TEPEBIUBEETTVEEZI R AREECH
WODOREEHFNELELTEIRET S, ThoEW
ETHEHNIONS, a7 FTHEORTVY A XDY)
DILEEET 21 DOLEILTENRBILENLY A, #
EARTIREMEPERY — MEAOBENZDLS
B0 IEAEETIDIHELEFEEVZL S,

PEoZ &ns, BREDHEORTEHERETHART
RIEHARRBESIC O W TIIREEER, H#H S — MRig
DEMTHD, BRILEEMEEE ToMKICk > THSE
BPYVIEROET 2 TE AL FMA, F0®OBK
MEITEFEbHEm LI EE I E0TE S,

ZOBAOKERE LT, THEEBERIKERIBET
31 0ICpF2. 02 B/KDBBAR &L, 1 EOFHK
BIIAEBRRICE > T5~10mTHE TS, £/, B
TR BB LI (3 pF3. OFEE A K DB E L, T
ZARTEBRIKICERT S, LVWHTELERELA,
(X13) .

D& S KEREIIETKEIBRIIES TOHK

B bIGHNEEETH 5,
M B dbEEIITE - BB v 5 — B R AR
ZE_ETHMERA I, ARROBBIOKTE
TEICHEUIEIWE L CHEBEZTE Lic, £/, WL
B MIKFCRBEM Y IATORFRERLELY, #
B, SEZEIIOVLWTHERBESHROEWEEE L,
UbozrizoroB#E L EFES,

51 ATk

1) b BHEEE. tBE7S7-HA14 K (D
7) .1999. p.19-22. ’

2) JL#EENAE - BRER L7 —. “BRITEE
SOGERED DD TH: - KAERERUE
BRAEFE. PRIEERERTE S SIERBESR
TH, Jb#EERERES. 2000. p. 61-65.

3) AL EU P REBESRY. “YavarARIY
v OEITEFAE (EEROMEIEES) & RHEm ik
TEHRAR . PRAFEEREHLOVIIERBES
TE, JbAEEERES. 1992, p.115-118.

4) dbHEILhRBELRRE. ‘SERMIcE I ATRE
BADIDOERBEMOEE". Tk ELRE
Bhi7s S ONCIEMBEHIE, b8 BEEr. 1997, p.
15-11.

5) BARBEMEL VI —, “VavasAhRIY
D ORGEALEEENOMI”. K5 EETLXHAR

WMERGERESR (A1) mE - Sul. BWKESE
¥ - REABRBE. 1994, p. 304-309.

6) EFERABESRRSE. “VavIUvARIVYY
DGR FRIEEWMHEL". EK 6 EELXAR
WERERESE (A WNE - Sul. BMKESEH
¥ RESARBE. 1995. p.16-17

) RARERMILZHAIER LY 5 —. “BREFRIC
BV avIVARIYYTDORSEEFEMROREL.
PRk 4 FEREABRHESERES (A1) ME -
Ju. BHOKEATX - REARBE. 1993, p
338-339.

8) HEEBYARE ‘YavIVAHRIVIDE
EEEEM OB, R 5 FELEABRTRKR
BEESE (A1) WE - . BRKEAEX-X
ERERIEEE. 1994, p. 308-309.



10 eiE v BEABISEE 5805 (2001)

Cultivation Method and Water Management for Improvement
of Quality of Baby’s-Breath(Gypsophila paniculata L.)

Kenichi KAMADA*!, Ryoko SUZUKI*2 and Teruhiko INDOU*2
Summary

In a cultivation of baby’s-breath(Gypsophila paniculata L.), when soil moisture increased, weight
and length of the cut flower increased, however, freshness of the cut flowar decreased. That is,
difference of the soil moisture contents during cultivation time had a strong effect on quality of the cut
flower. Therefore, the bad condition of drainage was unsuitable for the cultivation to improve
freshness of the cut flower. One side, isolated bed and root shelter sheet which were able to conorol
soil moisture were very effcetive for the cultivation in case of bad condition of drainage. In these
cultivation methods, watering up to extending time of flowering branch supported the weight and
length of the cut flower well, and retard of watering after this time improved freshness of the cut
flower. As regards water management of the soil, watering should be started at pF2.0 from planting
time to extending time of flowering branch in order to keep comparatively high moisture condition,
and watering after this time should be started at pF3.0 in order to keep low moisture condition. The
watering volume per 1 time is 5~10mm in this cultivation.This water management can apply to

excessively good fields of drainage.

*1  Hokkaido Ornamental Plants and Vegetables Research Center. Takikawa, Hokkaido. 073-0026 Ja-
pan(Present;Hokkaido Central Agricultural Experiment Station. Naganuma, Hokkaido. 069-1395
Japan)

E-mail:kkamada@agri.pref.hokkaido.jp .

*2 Hokkaido Ornamental Plants and Vegetables Research Center. Takikawa, Hokkaido. 073-0026

Japan
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M2 TW3, UL, HZe BT EEREBRM
DEANFEONE P RECRIETHEEITOVTIIH
EREFHDIE 181620 KERL SABD TE L,

Licdi-T, EREHELTF Y U84, REFLE
LT avifEl, (bRENEEBRLTHZ S
JED A DR B & LIk & HE X » 5 IEDHFA H3Y
BLRERACREITHECOVTIRIT LI, K85,
& plot & HIMLEBREETH B,

HBRA%

1. BHARE

B . 1 - BEEmE V5 —i35

13 - BORHERYE ik 3R TOEOM, -2
HB% MR, BELIcakEtL T, LEoB L
#:i2 Table 1 DBED ThH 5,

i F U YA (FH), S 2 (HEEKD)

MIEEX : HEE O +H{LEIER 1 X, #IE3 t/10a +1L
AR, 5IX, HEAE 3 t /10 a +HLFAEEL 0 X, HEAR

6 t/10a +{bFAEE 0 X (LUF, MEic MO C 1plot,
M3C0.5 plot, M3CO plot, M6CO0 plot& F&:C
T3, 2KH.

FEER : C1 plot IN-P,0,-K,0=10,8-14,4-10,. 8
kg/10 a Z{LEIERITHER L, CO0.5 plot i3 3 BEXR
EHC1 plot DEEE L1,

HeZ w SR : I BERBRB LI - BXBHKE 5 —
DERMEBR TEBER B &K CEBIEYIHER X £
BMEALTHEELLLDTHY, {LFEHKS I Table
2DBEYNTH 5,

BB . o= 7 xF A EAVWEN, fEDHIE Table
3DBEVTHB, FUoyUoH4 1R 1EBGT, 74
IVIEBATH 5.

bk BEEEELAF < VF RS (BR50m) T, <
NF T AN L GERARRGHHIBEING 7 1 VLA TE
ch SRt LR IR ER) MR L,
FUrUYAERES A318, INHE9 A288 (KkfE20
cn, 1J5¥k/10a)

MET XS BES ALTE, [WH#I0A218 (K%
fi125cm, 8 F#k/10a)

Table1, Characteristics of the soil used for experiments

pH(H,0) EC C N CEC Ca saturation base saturation truog-P,0,
mS/m % % me/100g  percentage percentdge mg/100g
6. 66 7.1 2.30 0.20 19.6 60 70.4 31
Table2. Chemical components in farmyard manure(per dry matter)
moisture C N C/N P,0; K,0 CaO MgO
% % % % % % %
61.6 28.2 1. 92 14.7 3.21 2.00 3.31 1. 03

Table3. How to make garlic extract

material

garlic 400g, soap 10g, water 20L

how to make

o L I

mix it with water 20L

. make the juice of garlic except rind with mixer
. dissolve soap with a few hot water(about 0.1L)
mix the garlic juice and the soap water
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Table4. Yield and N concentration of Pak-choi

2WE LI, & plot »SEEL A IBEEBL %,
YIMiE, MEEBE L. %%, BEE200m OHE
KBIA » 72300me D7 5 Z 2R TI5AMHEES L, |
B RE S L, 20%, RRERECRERAR
LA EE s v — LICAN, BRI GRIRER
e —F UEREMN, WEKRTLT I B £
LiIAA, 2 CTCERBLA. THBICHEAL-O0=—
EHEIL, B1 g% ORRERD L UCREREE
HU7co AT 3 RETH - 720

HBER

1. FoHFvyq

1) Fr5 9 1DEBFREBINEREDORHFK

FURUYADEER, ERBECERENEES
%4 Table 4 IT;R LT,

HEBRIZIMOC1 plot (100) >M6C0 plot (95)
>M3C0.5 plot (89) >M3CO0 plot (76) DAFICK
Ehotch, EXRBELEEFREERSERERL .
THbE, FEOZEREEINREVELEFTRLKE
MHho f:o

EHRIIMOCT plot 233.6% EH/ LKL, M3CO
plot i35.2% & | bEM - Fo

WRE N EROEWEELEIIMOCL plot 24. 2
g /Ngizxt L THiD plot XEL 8-> TV B, HiC
M3CO0 plot i334.8g /Ng THHMOC1 plot D1. 4
THoTo

plot* leaf weight ratio dry weight N ratio dry matter
g/plant % rate % % % g/Ng
MOC1 360.5 100 3.6 4.14 100 24.2
M3CO0.5 320.1 89 4.4 3.4 83 29.1
M3Co 274.5 76 5.2 2.87 69 34.8
M6CO 342.0 95 3.9 3.49 84 28.17

*MOC 1(farmyard manure 0t/10a, chemical fertilizer 1)

M3CO0. 5(farmyard manure 3t/10a, chemical fertilizer 0.5)

M3C0(farmyard manure 3t/10a, chemical fertilizer 0)

M6 CO0(farmyard manure 6t/10a, chemical fertilizer 0)
C1: applied N(10.8kg/10a), P,04(14.4kg/10a), K,0(10.8kg/10a)with compound fertilizer
C0.5 : applied N(5.4kg/10a), P,0;(7.2kg/10a), K,0(5.4kg/10a)with compound fertilizer
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Fig. 2. Microflora in the rhizosphere soil of Pak-
choi cultivation(Index number 1.00: fungi 8.7
X 102¢fu, bacteria 3.0x 10%5¢cfu of MOC1 plot)

Table6. Yield of japanese radish
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Fig. 1. NO4-N, Vitamin C, Brix and Sugar content in
Pak-choi{Index number 1.00: NO4z-N 0.38%,
Vitamin C 315g/100gF.W, Brix 3.1%, Sugar content
0.88g/100gF.W of MOC1 plot)

2. ¥4

() F1arv0hERLEEREMEEDR

43 DEBFRE% Table 6 IR L,

MOC1 plot DiRE(21127 g /plant TH - 1248, &
hicwtd 3% plot DEIGIX0~BHRTHY, ZDE
BHBH/NE -, REFBLRELERLERIIC
Ho71h, M3CO plot 721F1366% & F L < Eh - 7o
ChoA2RMLTY A3 OXER/MBERLIIMICO
plot 230, 28 £ (&<, ZDfthd plot ZMOC1 plot &
FLCO0. 0ETH -1,

Table5. Disease and insect damage on Pak-choi

plot disease* insect*
MOC1 0.7 1.0
M3CO0.5 0.3 0.5
M3Co0 0.2 0.2
M6CO 0.1 1.2

* 0:zero 1:little 2:middle 3:much 4:remarkable

plot root weight ratio dry weight | leaf weight ratio dry weight |leaf weight/
g/plant % rate % g/plant % rate % root weight
MOC1 1127 100 4.8 450 100 6.4 0. 40
M3CO0.5 1012 90 5.3 391 87 7.0 0.39
M3Co 1076 95 5.2 296 66 7.9 0. 28
M6CO 1044 93 5.2 413 92 6.6 0. 40
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Table 7. N concentration and N distribution of japanese radish

plot root leaf root Ng/
N % ratio % N % ratio % total Ng ratio %
MOC1 1. 47 100 3.21 100 46 100
M3CO0.5 1.31 89 3.03 94 46 100
M3CO 1.06 72 2.36 74 51 111
M6CO 1. 25 85 2.58 80 49 106
EYRIIWM, XERE BRIIFECHERPERL,
MOC 1 plot D3t plot & » Hi&EM - 72, 80
Y430 EEOERBEL 54 T  AREAD s ;g - Oroot Wleaf Mroot+leaf
EREDEE% Table 712, BROEMEEDRE ﬁm _
Fig. 3z "L, 5 40
543 OERBE IR, ZFEHE SMOC1 plot £ a0
>M3C0.5 plot >M6CO0 plot >M3C0 plot DI z fg
B ot 1 I VBN ERESESGIEIMOCI 0
plot & © LHEEKEH plotTdH A M3C0 plot EM6CO MOG1 M3C05 M3Co M6CO

plotARRFM - f,

RINS Wi BXROBEMITH T DEEZSEIIMICO
plot >M6C0 plot, M3C0.5 plot>MO0C1 plot @
JBiZ &SN - too COERIBEEYEEYRIIOVT
bEETH - 12,

2) A4 a3 oARLE, NREELRERAE

Y4 a3 ONAHHEEANRESALSE R L Table
3 g O

% plot & YARMBHEIIRIF T, NEBEEORER

Fig. 3. Efficiency of dry matter production of N
on japanese radish

BDTEMN -T2 T2, B oplot LHAKIEIRL, B

EHRORELII -1,
RAEZAATOHICOTMRE L, INFHEEIC
BEEAEFHFEND NI T2,

Table 8. External and interior properties of japanese radish

plot external properties degree of interior damage***
skin* laternal root** stripe cave red heart mesh
MOC1 4.0 1.0 0.0 0.5 0.4 0.0
M3CO0.5 4.0 2.0 0.2 0.2 1.3 0.0
M3CO 4.0 2.0 0.0 0.6 0.4 0.9
M6CO 4.0 1.0 0.1 0.0 0.3 0.0

*5 good~1 bad * *5 much~1 little

(8 ¥4 a3 oNREE

T4 3 VBEONMEEE Fig. 412, ZERoR
MEB% Fig. 55 Lo

BEOBHEIZ->WVWT, MOC1 plot 2%t &E LT
flid plot &Extthd 3 &, HBREERBEIIMICO

* % % 4 remarkable~0 zero

plot EM3C0.5 plot AMEL, #IcM3CO0 plot IR
HiEhiidh-7, 73 CEBEIRE plot & bKE
i - 7tz, Brix 3% plot & bREWLh -, &8
BERVWTHO plot bE <, HITM3CO plot I
DEM - T
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Fig. 4. NOs-N, Vitamin C, Brix, Sugar content in
root of japanese radish(Index number 1.00: NO4-N
147me, Vitamin C 10ng/100gFW, Brix 4.3%, Sugar
content 1.57g/100gFW of MOC1 plot)

ERICEERIc>VWTAH S L, HRESEERERE
plot & Ed -7 £ I VCEERS plot & b[F
BED, PPEN 5 1-.Brix & plot & KENH -
Fro DEEBEIIHFITM6CO plot 285 <, M3CO plot
RPPEVEETH - 7245, M3CO0.5 plot @07
B,

3. IRTWMONMHEE, HEHNSOBREKRET

XOoZERENE

HAL LB EHEOREERES Table 9 i,

Table9. Available N in soil and farmyard manure

(cultivated at 30°C)
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OMOC! EM3C0.5 BEM3CO BM6CO

Vitamin C Brix

NO,-N Sugar

Fig. 5. NO,-N, Vitamin C, Brix and Sugar content
in leaf of japanese radish(Index number 1.00:
NO,-N 65m, Vitamin C 73ng/100gFW, Brix 5.2%,
Sugar content 1.07g/100gFW of MOC1 plot)

HEINIEROUBERLHRZOEHRBRNEIZ Table
10izR L,

HELLBBOTBEBEREII4 6ng/100g TH Y,
fEt15em, RHEL 0L T 5 E10a %72 OERMS
Bi36.9kg L 50, HIHEROUBNBE VLB TH - 120

HEA O ERMHEERIZI 4% TH > 1205, £D85%
RYUFH SEBEERE L THEEL TV HEIEG6 t/
10aBATIIRERRBE L Tlkg/10a &30, M
{ELEERNBLTHAEINS LIKET S E, 1EHHF]

available N(mg/100g)

item 0 day 20 day
man-made soil 1.77 4,61
M*0.5g (Total N 9, 6mg) 0.93 1.10
N mineralization ratio of M*(%) 9.7 11. 4

% M: farmyard manure

Table10, Available N and N absorption in the vegetables

* Depth of topsoil: 15

available N (kg/10a) N absorption kg/10a
plot avairable* fertilizer farmyard sum pak-choi root of leaf of sum of
application  manure radish radish radish
Mo0C1 6.9 10. 8 - 17.7 5.4 6. 4 7.5 13.9
M3CO0.5 6.9 5.4 2.5 14.8 4.8 5.1 6.6 12.2
M3Co 6.9 - 2.5 9.4 4.1 4.1 4.4 9.1
M6CO 6.9 - 5.0 11.9 4.7 5.4 5.7 11.1
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ATE3ERII5. 0kg/10a TH-Tz, LIzA-T, X
BTHABMICI plot D10a K h ERULEBITE
REEX6 ke E HEIREFR10. 8kg %2 &5 L7217 Tke T
HoteDict U, HEE 6 t ZHEAL/M6CO plotDE
RUHA B II TR EE XS, Okg L HEIED S DERS. Okg %
B L7119k TH » 72,

—7%h, BROEXRBRNEEHDE, Fo7roH40
FERBUNEIIMOC plot #5102 2442 0 5, 3kg, M6C0
plot 4. Tkg TH > feDITH L, ¥4 3V DERRKIN
Bi310a 24720 M0C1 plot 2313, 9kg, M6CO plotht
11, 1k TH o, 2{EULORNBDOEND - 1=,

£ =B

ARFEIERMAPEBRISOLET, »oRE
BHEE2H<LVF FTiITbh-bDTHD, BLDBE
POROEHETORRTH %,

EXDOMHIMEIIMOC] plot>M3CO0.5 plot>M6
CO0 plot>M3CO0 plot DIEICE - Tz,

EROBRRBLEHEORNEN SERDONEZ%EH 3
&, FUorUY M IERBEREBR L 0 bRINENDIEL,
i, BB TOFEHPENATEEVRHETH -1,
T4 VIBERELE LY bRNENE L, £/, i3
BTOREHRINF U7 1 L VRVEIATSH - 12
M, ERETHOBEELEWY, X YERTEE,
SERERR LI EHEEINE, EROMBEEFE
DRXEMNSHBE, FUorov1 3HARIEHED
RBNDBEIERBTH- 1M, ¥4 3 3M0CI
plot IA D% plot DHA BN B L WRESERBTH -
TEHEEEI NI

COEIBIETEIE LLF U A OEEER
MOC1 plot (100%) HAEHEHE L, DWTHEG t
plot (95%) &HEIE 3 t +{L2AR¥E0. 5plot (89%)
RPeppsd  HIE S t plot(76%) NEHDIEMh -
feo —H, FA4A L OXEHERF 7 ¥ LE UM
MTHib, BEIIE plot & HMOC1 plot DIO~95
%THY, HicM3CO plot (dMOC1 plot & iFiEfH
CLTHhoi, .

ERRICBIB3F 4 41 OEEZENEIZ3000ke /
10a & ->TWVEY , AHRRICHB T HNBERELEL
HEAE 3 t plot TH2745kg/10a THBEHM L, hilkk
RTHBEDEVWNBTH~TEWVWE B, 1, JLigHE
B335 a 0 0BEET S 1 AEIF1000~1200g
THB'Y N, ARBRDE plot DIREIF1127~1012g/
AThHy, BESEHEARNICS -7,

& plot DEXREBERF X YA, 430D
MOC1 plot X { M3CO plot BEbEM -7z F
o, FUH Y A13M3CO0.5 plot EM6CO plot i

BIEFEUCERBETH 724, ¥4 3 3HEDES
PRELD -T2, COFEO—ERELT, F
YU IEBHENE ERBRINE DI 1
DTH plot DEICERBEPLEROEMEENERD
ERB o~ tHEEINE, —F, F1avi@
FEMEMMCFAREOERNBNEINEORNE D
£\, $I0ALIBOEEREIIRE - B HETL
T 31z, ERUBBOHEIHERDELVWMSCO.5
plot 3EN S5D/DIVMECO plot DXV HERERE
BEL B> D EROEMAEDRIIBICPPETL
EBbh 3,
ARRTHAL o Z v I RIIMBEERIS (5L
BEXRVDBVEENRS D, ThidbEERNEV D
DTHb. BROFA, £EOPICEI 2 ZROLE
BRZEVODOT, ZOHZw HERAEFTIHL THRD
HPTVWEMTH -7 2 ENFESI NI
BEIZOWTABRE, FUFVUYAL, Y1avED
ERHRELFERTILiIcL-T, EEEHETLEL
B LRI HREERBE L, —EULONRICRE
LUENOETTERIEWREN, —F, FU7 0
PALBLPNEBAITHEY M I HBBOES I 2 C
BEISERHBROZLDIEM>7M3CO0 plot D&
RED - 1oy, 2EHRERBNEplot EbEE -7,
FoHVYAL, F1aEHM0CI plot & b bithd
plot DEMBAFL, IO ENLBEEELED
BERD 1> EHEEINS, £/, 13 DEFERLE
BREOLERBEEHET S L, MOCL plot il T
M3CO plot, M3CO0.5 plot TIZEIEIITE HHRER
&L ->TWB, M3CO plot, M3CO0.5 plot D%
43T}, BERURBEBH T LKL -THEF
ATF—U0BED, BANGRTIBEOEEANEE>T
WBEHERIEN/72FZL, MBCO plot TIIEEERH
ELLBL -2, ZOFERIRODWTIRAETD %,
DX, BEE {LEEHEHEZ e SEOHAS
LUHEE v I EOHDRER T ENBRRERBIMZ /-4
FTOERUBBDOERICL > T, HREZEEEHS
LeERERERENEILR NS I MBI,
BWSY 3k Ly EawyFERWERRT,
ERXRBEHENN 0N SNVg/dFETEMT 3icon
TRTAINVEVBRBERETTSIEHREL TV S,
AXBTRRELERMRED/DLIVMSECO plot Tk
WTFUHFUHFALDES I VCRELBE-TEY, |
BROEENEON -, ALY BERERIEPKEH
DRI RAm»TE, AREEHOERICK > Th
VYV IOHEBRBERET LN, 7RILVE VR
BERVWEBTENAONLEM T EBEL TV S,
AR AR L 3B RIKEE T - KERT, RIE
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EFREN14kg/10a, HREBOBERICET BT
DOTAREEF (3088, 20°CHE:E) 4318, 3ng/100g &
BoTWaN, CoREOMNEREFR>OIETOHA
BIXOMRETH S, HILITHEEN15m, FREN
1.0, BIEZERNTRTAMLTS 3LKRET S L,

COLTHEEADOIAEERI218.3-9.3 (HIEERDOHE
HLUE =9.0ng/100g &30, WD THAERD

RVTETORREVS TENEES NS, £D1D,

MRASORBRTIRI 7T A INE VBREEICAUERZNR
LN >1DTHAS, NFFLY IREERMD
BEEIEHEY RIS EEZERL, WHAEER
2iEEE LTHEZHATY, THhICES S BHIBRE
MOERBEERLEERE L TWE, JOXIITEHER
DEFZRZH I > THANEERLIEEL, ThicE o<
ERMEORHABAHE L TRt EHE T ERE
ZOBERB T -7 RHEISVWTHS D,

REFCHL TR, ARBENSELE L FRE
THHT ¢, BREFEZTRERSRELITS WERIT
Bofcll, BEILOHMBFRLDILALHERAD
nigh-t,

Plokdic, #HExe SIEREERYOBHICK S

RO L QBERERAETH - 2h, T0H4,
THELCEBMOBRE, FROBVWESDHIHPNERD
EENEETHD, ThEFRICLCHEEEORE,
HHEBORENLETH S,
WO ARREEBT AN, BXOTHEESE
K- T i W pide# BTt - BREK L 7 — b
EREEHAREL(FEiLEE TILRRELARBER)
KLHhSHBEERLEFE T, /o, TREEE -2
biE R BERBREBERNTEREERE, &
BET¥RAOREEINE, 5ICAROMERIZY
D, HRETHEAW W dbEE TR B AR
BERET¥RBERENENE =EEt, REBXERE
REREFRLFRESHGEL, tEBELRTHIREL
vy —BEMN/NFFBITHZARE, MU LEORALITL,
SRESHBEL EFES,
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Influence of Farmyard Manure on the Yield and
Quality in Pac-choi and Japanese Radish

Tippawan SITTIRUNGSUM*!, Hiroshi DOHI*?, Reiichiro UENO*?,
Yoshihiko SHIGA*3, Ryuichi NAKAMURA*3, Harukuni HORITA*3
and Kenichi KAMADA*+

Summary

The influence of farmyard manure on the yield and quality in Pac-choi and Japanese radish was
investigated on the field of Hokkaido Ornamental Plants and Vegetables Research Center, in 1998.
Available N concentration of soil in the experiment plots was 4.6ng/100g air-dried soil and it was
comparatively high. Pak-choi and Japanese radish were cultivated with the conditions of high ridge
and whole surface mulching and without chemical synthetic pesticide. The yields of Pak-choi were
higher in order of the plots cultivated with chemical fertilizer standard (360.5g/plant)>farmyard
manure 6t(342.0g/plant)>farmyard manure 3t+chemical fertilizer 1/2 of standard(320.1g/plant)>
farmyard manure 3t(274.5g/plant)and the growth of each plot was favorable. The yields of Japanese
radish at each treatment plot were 1012~1127g/plant and they were 90~95% in comparison with the
chemical fertilizer standard plot. The farmyard manure 3t plot was almost equal to the chemical
fertilizer standard plot. N concentration of Pak-choi was the highest at the chemical fertilizer standard
plot, and was lowest at the farmyard manure 3t plot. N concentration of Japanese radish was also
similar to the results of Pak-choi. Though N concentration of Pak-choi at the farmyard manure 3t+
chemical fertilizer 1/2 of standard plot was almost similar to the farmyard manure 6t plot. N concen-
tration of Japanese radish was slightly higher at the farmyard manure 3t+chemical fertilizer 1/2 of
standard plot than the farmyard manure 6t plot. NO;-N concentration of these vegetables decreased by
diminution of N supply to the soil. Though total sugar contents of these vegetables obviously increased
by diminution of N supply to the soil and vitamin C contents increased at the farmyard manure 3t plot.

Thus, the NO;-N concentration of these vegetables was decreased and total sugar contents and
vitamin C contents of them were increased by diminution of N supply to the soil without excessive
decrease of yields. The diminution of N supply(proper application of farmyard manure and decrease

of fertilizer etc.)should be accomplished by soil diagnosis.

*1  Wat Yanasungvararm Agricultural Training and Development Centre, Huaiyai Subdistrict,
Banglamung District, Chonburi Province, 20260 Thailand

*2  Hokkaido Ornamental Plants and Vegetables Research Center, Takikawa, Hokkaido, 073-0026
Japan (Present; Rakuno Gakuen University, Ebetu, Hokkaido, 069-8501 Japan)

*3 ibid.

*4  jbid.(Present; Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-1395
Japan)
E-mail:kkamada@agri.pref.hokkaido.jp





