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The Amount of Residues Emitted from Different Types of Greenhouse
Tomato Production and the Review for Processing Condition
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AAE, HiRk O KL S FEREERE OB Rz LD,
1HEPREORFZEMEEIN TS, —FKIIC b b
BEETiE, EREMELRMICHIZ D ZEROREN S
W) 5 RNZBOREE (LT, ZBREE &, 14K
BEETON#ELEHME LTEhl Loz fo UEn
] DI 24 0 SRR REREE (LT, (RBSEED
EiRIZ > T3 (AHE, 1978, 4, 2006 ; #HK,
2008). FIHEHOME, (EEMER LI, ThEnRm
EEMAERLTOED, WINOEEFATOAEERE
W kg 5700, FRMEBEEPERERLGT L, e LITRH
wEhTws (LR, 2007 ; K85, 2011). 618, 2
B BBRREAHASDRTER I ZIEEE KD 5]
DA b H B (SHP EHRHMIKEEN K - T RHHES,
2010).
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NERDH 2 1EE, REORIIWNT 5 - LN TPREN S,

FERI KRB b= MEETIE, PiHsh 3 EEDRE
LOBBEERRIZNS, T0EEAEHERSICNE L
BiEsh, —BEFEYWE L COBBLSICEZHORE A

ZL (FHS, 2010), EEIX M EEREINTNS,

L%, ThoOBEEE DTS T, H50ITHIEL
LARHUEMCERT A rREAESh TS (I,
2008 ; & 5, 2010). Lo L, HEHFALLESY 1T

IZ & - T BRINE A 21 T, BBORER
IZEBH B ERONTOBEY, ERICHER S NI
R4tz 5750,

—F, WPEENE, FRCHEIE L OB TIRIEY &
LT CO, PIBEARSY, BV EMNFEETEHN, bl
RS i B O TEHELRERGOME TH D, SIEE
HED IO I BRI TE BN H % 72, EILL
FESERICERT A2 EItd - T, RIEEEEIX D
HlE e BREAMKEAIRTE S, L, A%
TEALE:f i BB M O RLIR GG, BEHENRKL T
Ho, BEHOEoDEMAEL (BMWKESTEHED
3, 2004), BB &S SHiERKRETE, KELE
RIHMWHEETH B, Fi, HEIEMIZFICLERE P
TRt O TR E L TCRIAT 5 2 AR E LIRE &S0
TEIcicd, CO, REE UL UARRE R~ R AT
5 ST AHEPHAEMIIZ LA ST,

2 TARMETIE, b bOBRBRIZICE T SBRER
HEREFMICICRT 200, BUEZRES A X0 RES
147 (UTF, @ 17) PEBHIC BT 2 EEFEAE
BEEH U, ®i, b MEBOKIE(LBETH SO
BRSO RE~OFAAEHNE L, b MERERA
OH[FEMEIZ BT B AR MR AR B oIz, BRBOHE
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1 EBAREEDOAE
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b= MRRER I PE S BT A R A WE T B o, B
KAREVIETT GEARRENT) Noa=y kTN Y X
(1,000 mf, #F & @ 8.5m) THREZ1T - 7. “BEAKE
I—7" ML, 20104F 10 7 26 HIc#fEL 7. B
BORWEEY 27 4 (75 A, MKV KU —4l) %
AN Uil 25°C, ikt 20°C, [ 12 B[], CO, #E
900ppm & FTHW%, 11 29 HIcm v 77— )ik
HORREE PSR U 7. AR5 20 o Bt e o ik 7 ML
TEHERD, I—-10&k51T, ZEH &K%
1r-72.

WD EXENy FOWUD RS TIEA—-5—& LN
MO Z I E I & OB RERGHE I Ve, 2RE &
MMEBRBRE EGIZT VIV LTL4 XTI TRREY, 1257
M7 4k D, Al 16 kAN RITHEETT - 72

FCiE U7 10.8m DN v NI 1.8m T, % Bk
T, By 7 Y7—J)LZF57 (900 X 150 X 75mm) &
72D ABRT OER L, 2.47Fk/ of O ARAEHE T &

2.8m DA T A ¥ —iF G4k R, 1997) %17 - 7.

KBTI, vy 29 —IVRS57H720 8k (4.94
/o) ORI, 553 BALE MBAER:ICAEE o ki
2 AR L THL L7, BRI T3, 3 Bro %o
ILHERS T 1%, UOREATT - 72, UChEIE 30 HEM L%
M 20104F4 I8 HETH S8 HITiT- 7z, ZBRBLU
KBRS & b 12 25 72 L, #iFH Lok
WA CRKIE AW, EC1.8dS m") %#17-7z. 2B
ARE TR, 1B ST B KOl S 25 MLLF o
WRRE LD, KBS TR, 1M S & olEERE
DAHEAT- T, BB L OMRBEE & 1B g,
RN DD 5T, N ZNKEN 13 CLLFICi 5 &
Wb a, 27°CLL I 2 S AU 24 5 &5 1
RELEHL /.

RS E RS K ORI, BUES H 22 HE TMA %
117, FRERI e U AR RS, I, FiEs
JEBRAL TR DUNHED) 2 b 7 B L O RgEA TR & L,
S B IR 2 S R & 0 U 7,

b b NRHES 1 TICk BHEREROER
BERALE LT, MR CI=F 40 (4450

s xM], ‘va, 4xo—va [k ¥EAHE
D, R AT [PEBEME®], Ly b

A=V [ A M), V1 60 [ ¥+,
KEFR CHERESE =277, N ZBeKER [BLE, &+
AR ], BE (YA rosxB]D EMniz 11 H
9HIZO w70 —IVZATTHch abkd > (247 4/
m) Akl 16 kEEM L7, WO ELRy Kot
Mo 27 7@FHR—-5—ELAMOBKERHEIH O 1
AT 7TNICEFEURFEEREL, SMfida>0R5 7
%5 U LNIHLE LT AT TICilt 217 - 72,
INERBEROPRR b~ P RBEBHE S —BTH 3
TEDS, WY A T KBRS A RRA TR BB
BcoligE L, 1 KL TONS T4 ¥ — B %517 -
7o, & OMLDIRKE iAW, ik, Wil L
TR & R BRITAT - 7.
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a b2 FEENDD CO, FA

HiF S (2010) MO GEBMA T 0
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AT B CO, DFERMEE=F Y > 7 LIz, 2010 4F
1THI12 HiIZEBENIZA A7 X1.m* 2 KL, 20#%
b= MEBEICHEOA U 2 XS K CREEREA L,
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20104E 5 H 21 HICHyEE I b < MR (EE+ R
F500kg) A A7 X (1.5m*) AiRES UKE S 87,
Bt 2 WEIIE, 1/5000a & v M THEHFEREE L 3 BE
BEABAE U 7o Ris < MRERBS T ANIZBE S ¥
10 BMBEZT -7z, 57 AW, KR 25°CU
iz s CEBAGT A XS ICHE L, M MRIZE
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BiE, 20°C~ 31°COMTHE L /.
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EEIT EBMORERNE D - I,
KBKTHE TONERZ BRI 26.3ke/ o TIK
Be#iE o 18.0kg / nficlkNTEMb -7z, LipL, 2K
b &R O BRBR AR, ThEN 118, 15.4ke
It Thby, EEREOFBI0%ED -7 (F— D.
CoBENE kg oV BRERERBICBET L, £
BB L 0.45 kg T, KBEERIEIL 086 kg ThH -7z, 4
HER (NE-EE) 0T 384 6 KEBEAEN
46.1% T, ZEREBHD 31.2% L0 14% Zh -1, £
BERETE, EELIREOHAMETNEN592% &
40.8% T, EMNDILH 5o DITH L, (RBIREE TlRBRRE
D 87.7% MEHETH - 7z,

b P2 FRES A TICLDBEBREEDEER

INE, R, KE bM< MEAL, ZERERIEETT - ok
B, ONESLUBRERERBIENR SN (R 2).
BEHEFONEIARRER M~ b2 26.6kg/ d TR
bR, MRRPMT I 17.7kg/ nf TR EEHD - 7.
UL, BEREBIZSDOLDTRINED LY REBREAR
Moo, BAEERICHT ZEBEOEAE, NRRN
43.1% T, WEH 72 0 OEREFH/AETIL 0.76 kg/kg L 78
n, Dy 1 TIHNTRbEP -, Fi2, NMNRRT
BRI D 93.6% BEETH >0t lL, RERTHE
¥71363.2% T, BEMLSORKAEN36.8% % Hd 7.

FRRAEKRRER F< TR, BAEERIHT 3EERA
DEEGIRBETH - 72,

2 HRBWIECHES CO,BLU7VE-T7RELR

EE{t

abv7 rEENMNSDCO, BLUT7VE=T7DHRE

B — 4 IR CO, REEBH R U 4
LD CO, BEIZ400uL s LMITREL T B DN L
BERO CO, BEEREHER L., i1kl &
IZiTbh 2 BERER I, 1,600pL « LT 282 2 BE B
Y i

BHEEOHRDICRE LLEH NI ANT I b E
By MR LR, b~ MERBOMBILITH - THA
Uk H RC X ARERE LR (B—54). iE v
WicikiE®% 2 HH» SEZBAIcERL, EoREN
SEFLHAFEAE Ui (M- 54T). b= MRIGRER
5 BB ICHRSE L 72,

b b2 FEENSD CO, ELUT VE=ZTDIRAE

K — 6 I BRI AN b MREORK L,
G MICRB LT Ve TH A v —DRIERES
R UTe, BREOREIZERBER 3 B HICRBUZ EAL
¥A0CKEL TS Z D%, HmAIETNLEL, 7TV E
—TREZ4BE»SBEOEAMR oS HEI

-1 BEHFRNIZNELLVCBREREEDER
g W%Z R AR (kg/ ) - A zﬁ giggé P A
(kg/nd) S E- 2+ (kg/nf) (ke/ke) %)
5B 26.3 7.0(59.2%) 4.8(40. 8) 11.8 38. 1 0.45 31.1
fEEY 18.0 13.5(87.7) 1.9(12.3) 15.4 33.4 0.86 46. 1
*% kk skek sk sk
a TRERERICHT LEE %)
b MR R - IRAERER X 100
¢ tRERLY, L% KBETHEEZEZDHY
E—2 I IMREYATRLANERSIVEBEREROER
wusar S h ”ﬁﬁiﬁﬁyﬁ’ . YT TR U S
g/ T P 2} (kg/ i) (ke/ke) (6]
N 17.7 b* 12.6 a(93.6% 0.86 ¢( 6,4) 13.4 a 3.2 a 0.76 43,1
o1 5 25.0 a 9.3 a(76.5) 2.87 b(23.5) 12.2 a 37.2 a 0.49 32.9
K 26.6 a 8.4 a(63.2) 4.90 a(36.8) 13.3 a2 39.9 a 0.50 33.3

a BB UFRICIE Tukey D BRER & D SWKIECHEESLY
b EREFRERICHTHEE O
c WERAR-RAEERXI
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Rt U, Fh, PRRPRBRICHNTMERD e
N A NIEEOHENEP -7z, Lichi-T, Mgtk
U5 b= MVREBSOBUFAE LTHIE(EEZ 55
&, BEHRPWESY « THICERE O 8 7KBD R R
BAHIELEBZELZLUTUETEZ I EITL-T, EIREN
LR OIS B REAANHERICIE D EELOND.
FREMBEIZPE - T CO, PRSI T v & =T MFHE
F B0, MR TIT v E = 7 MO EEEE ¢
kodHand s (G51E 1992). K, FERTH b
T MERED S FE L N RIC & » THBEBEENER S Y,
HANDT v =T hEETI2LEENRB I, K
EBRTHE, BEOREN AL TH 24 BEL 57
B8 447 XEORAHED b v MEBOREZ(E TST7AREL M1 HMEOR. T ESTRER
St BEREOWE UL TBY, REE(MET=7)
TETBIET, HWAFEBEBTATEZ Z EWRES
Nz, 20 HET 25L(11.6 kg) OE@E, OB ST
v % = YEZTORE, RI-6IKmLAET VYETEEOH
BEEMBEER TOBLRERM SEHE LT, 2928 &7
REBTOWEORKER, WEERITHY 2 BALHEY 0, 24.1g DERBES PRGN E N/ Z Licin 5.
720 OBERAERE, BEARICL > TREALERDY, HRABEFTOBBOEZREE 26%) &L@R
BERETRZERREEICHABLZ30% 2 -7, B (11.8%) SR L7355 D 67.9%ICET 5 & T
5 (2010) 1, b POMRBEICBI ABERE  bolk. SHOMBMESREHROCICERTE, BELE
BURBEEROBLZ3SDO1THY, BB 6HIT HEIFT-ERERTHD, BETIHE, TrE=
HIET, 4B RELEELTEY, ARBROSERN  TRECPERELASISIKREZLEEI LN G, FE
DFERE—FH U, ULbL, EKEEEcIBAEREED REWKARNIC X OHIEERETHKT 27 v e=T %
46% DREERBETH O, JRERRFIEMS, B BT 2EMGMFEEATE D (FHES, 2003 5 FTE
EZ9EMEEILLILZEDTH B I EEREINT. 5, 2008), hIw FHENEIIIANE, b MR
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ke DEFEIZDE 0.85 ke DB W FET BB E &2 D, EEZOoNDG. T, SHOERTREELEAE% 108
ZBRBEED 045 kgil R TH 25O BTH -7, Th  RBTT VEZTRERD 0% WIS hicl &h s,
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B 49408k & L, W10 AMOEIETH - i, B S (2010) 1, b MREOHE/LFIRD CE
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The Amount of Residues Emitted from Different Types of Greenhouse
Tomato Production and the Review for Processing Condition

Dong-Hyuk Ahn, Hiroyuki Mukai, Yasunaga Iwasaki, and Akimasa Nakano

Summary

We quantified the residues resulting from greenhouse tomato cultivation. The amount of residue from 10
months' high-wire cultivation was 11.9 kg/m’, and that from 10 months' low-node-order pinching cultivation was
15.4 kg/m®. The amounts of residues produced from cultivation of several tomato phenotype(cherry, with
medium-sized fruits, and with large fruits) were similar, at about 12 to 18 kg/m®. However, the amounts of
residue produced from various organs (leaf, stem, and fruit) differed among cultivation systems and phenotypes.

We also examined the variations in temperature and in CO, and NH; production during composting of the
tomato residues. CO, was produced at high levels during composting. The pattern of production of ammonia was
similar that of the temperature variation of the composting residues, and ammonia generation was abundant in
the early stages of composting. The temperature of the composting residues changed with the season and with

the rate of mixing with sawdust.

Accepted; October 11, 2012
Vegetable Production Technology Division
40-1 Minami Nakane, Taketoyo, Chita, Aichi 470-2352 Japan


http://www.tcpdf.org

