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#: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
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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
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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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F 0 oA NHEEORBHREYEE Fig. 212,
REDRFELEES Table 5T/ LT,

HRIREIZE plot & bREL D - 8%, MEHKI
M6CO plot DANB VAT H - 7o iz, INHERF
DFREREFIETIZM6CO plot, MOC1 plot DHREMN
WTH -1, HETRIEBLE plot & L|~DTH
D, WE, HELLRERIIEN, -T2,
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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)
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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
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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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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
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COEIBIETEIE LLF U A OEEER
MOC1 plot (100%) HAEHEHE L, DWTHEG t
plot (95%) &HEIE 3 t +{L2AR¥E0. 5plot (89%)
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plot 3EN S5D/DIVMECO plot DXV HERERE
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ARRTHAL o Z v I RIIMBEERIS (5L
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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
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M3CO plot, M3CO0.5 plot TIZEIEIITE HHRER
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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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ERMEORHABAHE L TRt EHE T ERE
ZOBERB T -7 RHEISVWTHS D,
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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.
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