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—BLER CUTFNO) B LRE, A5 Ui
RS EEIRMENRAZTH D, ZTORKPREOHM
FHERIRIEALE &7 o9, F7, BEBEOF Y VIEER
VEBBMBRELHBEEZ SN TS, B~
ZRICHKT 5 N.O MR, 2RHEOR 35% % &
HEELHEEENTEY (Kroeze 5, 1999), Mtz
ROWIRZ, MEEEGRO NO & EHIKT % 7
OOMRBTFETHS. LorL, NEEFEZHEITIT)
JEEREZHIKRT 5 7D I TR L) £2&ED 5
DEND B, FEARITIERHARA U TR & At 4 [ R i
19, Wb a#RE L, TOE TR &R
TOMMZEITHFFERFEN I SN, AR % &
LT3, BT ORI Mk U AR & % K 1 Tk
TE5ZE2RTHMEIHZ V. HEROHIZE &2
WV, NOOERGHIRTE 2 &8 5N 508, Ml
RS EE NI 2T 2EE KT LT, N.O
Fillgkch e 3 M= D BB L, Ric@ i< 785, &) T &
bitfs 5, 2L, WK AR ORI Rh A B9
B EHE DI (B S, 2003).

IR RS S50 NLO Bl &icBlg 233 il
SV, HEAOKIEDOHAIE, REARPERDIEEHT

T, Badlic NoO il 2B U &85 2 EnBEE 0L
IZBWTORENTWS (Harrison 5, 1995; Hosono 5,
2006). 7<7ZL, ThooHG, MMShaKEHhOER
B, BRIPBOGAERKT 2 LB HBETH
5.

— T RIESALA MG IS B LT, NO I3 E
& U T bk (k) OB THEKINE 2 Eno,
iRz OILEEHEEEREICT 5 2 L2k ) N.O OERK -
Bt B2 Rz HERiIced 2 N,O i B o &4
DD Shp EMfEE NG, W O BEIEIEE R
BrEowae, chEciczofs tcoBicksunTia,
Ml 283 2 TEMEREIC T 5 2 &1 & » T NLO D H & A
BT 32 EbpRENT03 (BZE, Akiyama 5,
2002). LAaLans, fMitcs, KEEhto k7%
LMD BECTBEOYA TR, MOKEHO®KE Sz
LB ERONBZED NO KIEBBE SN 35460
WHEEshTeh EBAS, 20000, MEEEESEEGMICX
% N,O fifg B HI50 H 13 3 o vk B X Ok &k
WL TRESE LB EEZONS,

F /o, WA U BBRIZIE, —BER UL, NO)
bRHET B, NO BRKUGEMBEO—>TH D, Xtk
TALFIT B 2 HEERYETH 208, HHERZOFELR
FHEPDO—>TH % (Skiba &, 1997). +HEksEE
DEMIZE > TNO & NO ORERNEIL S &
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monTkh (HZiE, Akiyama S, 2000), HEACHs
BEICHZ B4 /%7 NEFHIIT 2 720121E N,O &[H
KRIZNODT T w7 ZGHMET 2LEND 5.

AR T, AR At O I B 0 T
WAH B K CEATHAEI X 0 b= AR LT, SN
MIZh7>TNOBLIUENO 75 v 7 ZOMEET -
fo. I, EOLIMCB Y A ERER RIS 5 N.O
MHEOE AL, 7 uRs BEE & UL KKy
BLaMnZ i (Akiyama ©, 2006) 2%, Lt THZ
JEsfFbh, HRiEEAK pH & 722 KR T RE0WEE0
Z» (RS, 2001 ; f8MH, 2005). A B,
H—1, MilREREITHT 5 N,O 8 XU NO it &D
A O HEATHINLER: & B TR T O =R A S i
T5IE, BT, BREHNTE O TN R R RE
D HIT LT84 D N,O B & O NO BUH R IR 5L % 1
OMIZTHIETH 5.

7k, EATHIICHES 21T - 7o alB X O #5 R O S/ 3T
] (Hosono 5, 2006) IZTHWEHELTH B4, AT
BT BT O D 7201220 & OFE RO
ZREFITH O,

ATFTEE, DR HERBRIEIT JoAe St (V%S
B-51[6] CV-E% 12-14 4Ef) ¥ & T8 S2-3a CFK 15-17 4
B} B X O RUTEEEE E B E CPIk 12-16 42 5%)
2k - Titbhie,

I #MEEIUVHE

1 BFRIPBIELEITERERENSD NO X

UNOmtiE (FHB 1

ZORBICHW RS, MO 4.5m, B1TX 10.3m,
BiE & 3.5m, #&ES 2.1m OFILEY 5 RiEE GBK
MMifk 46.35m”) Th 5. WENITIE TS TR T 7 A 3 —H
DNy K (R 8m X 0.8m, %X 0.3m) % 2 Ffd &
(M. i) EhTuws. Fltotitzk &, &
FRMERE T 36m* (1 Xy KdH7zh 18m?) &4 5. —f
iz, #R75 vy 7 ZPMERHEZER S 72 ) OfET
0, ARRITAOEEREMAEEOMZH TR0
fod, MiakhikE & U TR A A SRR TR 2 0 5 S Fk
H, 97 HBIRRFEXIH ORI G, BEsh 5 FEE
ORI LD RKRELB->TLES. £2TC, 20&D
A OEPNZHE, FIb DR 2 B 72 R % f
& UTEMREIDH Wz, fERJEDEEE 20em TH D,
Z O F OWREE & ORI IEEREK Y — M~ TE
D, MFELENMCEIRBALLZD., Xy KO TFH 1 A7/

WKHEKOMRH 5. (ELo T, REESETREMENO
Mt DIkt T, BifER b~ M THB. Z Ok
T, h= b (Lycopersicon esculentum Mill.) D&%
B (BB #kr%z 21T -7 (F-1 1IR3 /EM1
BIOGEM 2). EN 1 BEKED, BN 2 3R
FERTH B, N—3IF 254 MEHAEREL T 21
WETHER L%, MEHEEE L2 LcEn Ry
ML, B 1EEHENEE TEH L CEREE LI &
BERy RANEHE L, 1Ry Fbicb 2564 (M,
40cm) & U, ML MOKEE 30em TH D, 1Ny F
Hiz o OEEEIR 52 (FmE»d720, 52,18=2.9

Am? THoie.

TG TREE 9 2 THEITHIEX | &, #iktHiT
W95 [#RIHX | © 2 WELX A2 3% 7. EATHEIE
KickTid, BIEE UTbiiist ALk 8 7. N,
P.Os BEU KO 24 8%GH. NZ7 vE=THER)
Z ik i b 7o © BHR M EA 10.7gN m *iIZ/HY T 5
1Ny Fhich 2.4kg Z2FEME L. /EH1ICo A,
LK O 6 HATICR 7 ZHEIL Getd 7o b %35 2.5%,
F# 34%. KIH80%) %, MiskmtEd 7z D EHEA
A 27T.8gN m ICHMT 5 1 Xy b7 b 100kg %4
JEIZIRAT U 7o, THATHEAEIX DIBALIE, ity DIRTE % 7S
Mo, MH, JEEZEEKIGRYE TIT- 2. BIEHO ek
i, WIEHAR AR CREELFE, OK-F-1) =Mz,
OK-F-11%, N, P, K, Ca, Mg %% &%{:. NIS%af
T, NO&-N %18.5% (REHR®D 56%), RO ZIKKET
b5, JREHHONLE &, EANIZIZZ D OK-F-1 %
MAunte, fEH1 @b 2 BIEICE TR, #REBXIZH
ERREZE R (A V> o L) OB ZRIM L. £
3, BHRUS OGS BWEIKEK 15 (HH, 20000 T
ik Ui,

FREFXITBOTE, #KF 2 — 7 ICBEIHIEE
RS & A F 2 — 7 (Plastro 8, =7 v A,
AL ERIRE L 30em) 2 W, Fa—TE3E&ERA
T2AK (X F, GH44K9>) FEL, b= b 1K
bz oM O %E 2 &Lz (K—1a).

HITHERIC 0TS, KT SEMEEKEEZ 0
2, UTIRd &7 Rid ERILATIET, #kpS 13
AW k3K Hic Uiz, A 13.6mm OEHA Y = F
L v F 2 — 71 30em K@ THITHIEE Rk &R &
FiEEE (Netafim 4%, CNL NV v/3—, &, 4#
K20) 28kL, 2IhoMERIZFL Y Fa—7
(NP 3mm) % 4 5rIE s, AJeliic 1 sikwkK
T 5 E (Netafim (L8, 7o—FNU ys¥=) 2&D
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R AHXTIE, 1 HIZ 10, & Lo ERERK
MWRAE S v 7 CiRMEh, KEKERE SRS K YT
THKRENG, RES V7 TiRMEhc RS, AR
IR IR H IS, 13132 H s kBT S he.
MR (B AMEEELEnEER XL, £F
RENC & - CTHgE Lic, Ehifk LIS <Id, HifEDIREIE
FHRS & THBE ARETH » 7tk MK oA &L,
HEK AR EACZ BRAG U7c i, #5EAITIRE 2 EEHn
REFIGTAZATH-7c. ZOTEOILERE VAT L
kS, 200D iBWTiE, 1 HoWEKEIEIZL#O pF
kO HIEEN B, RFFETIEREEKFICLOHIBEL
7o, WTHROEN L, Ny FEoBKO»SoHkiE4e
FEHREICh - TFEA LD - T

2 HEZEROFEERBORLGIEFERLIHZENOD
N.O 8L U NO HiiE (B 2)
HEBRICHOZRER, B0 8m, HiTE 24m, MES

dm, &S 2.1m OMALEE A 7 ZRE 0L, F

HXy K (AR Xy K HE 9m x0.9m, F

BZEX 0.25m) % 3FIREL, ZOIBL2HEHTRT S v

7 ZRPERBC O, MiERm e, RS 0 HEREIX

£—1 BB (R &AE 2) b KOaABR 2 (FFIN D)

ZEBF S b MBS Y 2=V (HERWThH
bAEHH) Ll

oM e GER R &
feRi 1 ?yg ?96 ?9£ ?%g ke
A

& RENC A 3 AT HIAL X o A
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PROBLIE OB RN Y M Ens B7cK)
CNL R v /8= S &N 5 AR &R O 4 2 0 2
frfit (7 o= RV i) s ere.

e LI oM 2R cmEEE L, 1Ny KbkDd
19.1m*Th » 7. FHEN T3 L0 JFE 3313508 1
LR ULTHBH, 1997 12 A 0 v Ak Lok, MR
BRTHEGIRETH - 72, kit ERBRIC 2 &2 TR,
BB BELTH S, 1Ny Ndbich OfEAEHIT 60 &
(i miH 720, 60,19.1=3.1 Am?) TH5.

EAEH, SR, RESETHE, B-1ofEM 3 ITRL
7.

2HDONy FOFhicshTdilli 1 ERED Y 27
LTI 21T - 708, &Ry K (K) THiltz
KORREAEZLZ . bbb, CN KIZERZEHEES IV
VoL (RE25) kot L, @RISR KR
B15RcXoftiss2XThH b, *IBRKIEEENZ, i
WBD OK-F-1 23X & L.

BRAB Y R T 403, A 1B 50 LD v
AT LA, IR E ORI 1 O HATHEE
XERBETH -7, 7220, HRiE (Ta—RY v/38—)
OREHIZ b~ M 1 EEKSI20 2KE Lic (K—2). i
KR, B 1 LU HBORBEKRERIICLT
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3 NOBLUNO TS v I ROAERZE

a AEYRTFLDOEE

FTEN2SDONOBLUENODT 5 v 7 ZOWPFEITIE,
WRAF v v —FEEH W0 (Hosono S, 2006).
Ok, Ry TEHOTF v N — T —EHRETEL
ZEATH LR, 5 1H50KR Y TEBHOTRUR
WTTF v o N—NEQERTIL, BAES (Fr 3=
ANZER) B LOWGIZER (F ¢ v =A%) o
HABEEZMNETE6DTHS (K—3).

F oo YN—EPR RGN SO NOBELUNO 75 v
7 2%, EWIREENELT, UToRckvitE UL,

m- 10’
22.4

273
Q73+ T @

F.= (Coue— Ci) <107+ f- 60 -

ZIT, FRF vy =gl bBgoXiEn» oD
75972 (mg h'Y), CuBET ColEF + v /5 —
H#5 & CADEGTO NO %7213 NO I (ppbv), f
FF v v —~omcdE (L minY), T.EF ¥~
W= (CC), mix N,O £721E NO 04, 224
F0CTIXEICH T BXUAK Imol DR (L) TH 5.

N.O B o, # 2R NDIR 43475
(Thermo Electron £:#, Model 46C), NO & D51l
Wb EFE T NOx 204751 (Thermo Electron #1:%,
Model 42C) ZM 7z, N.O 43#ralZd#al U - Pk %
NOx /HHrEHic B A L, 28, ThoDH RGHEID
FEZIZ OO TRIRHTHYIT 5.

SEFEAFL—T RIBERYBARLY

(AZETmm) #lEYDltt= TAd=)
L Red
- 22|
SIN—
F s Hﬁ} L
R
vl
AR [a2]
LA 3l
Ry K2 s
B —3

Ry TRERERBEO &I =R 7 (GemEEH,
MPX-300) 2z, F v+ o N—~0Md&HMEEF, £
E LT 1.3 ¢min "NTEE LT,

F v N =REWEAE = VE, T, KES
30cm (w) X 30cm (d) X22cm (h) TH -7z, WEEIZH
72 BB, A RADOWEHEEIH T 5 72 DITERR
FEP i v — M 2N Lc, F v 0N —id, LR
S 2em F THOIAAL A ED FITiEW, F v N —
TEBICE Y a v AR DR, RKFREEF v N —
LoMIcRENsTE LS Ic L. £/, HENBF %
VN—NITEET B LHiR B K OKRSE LSBT 5
DT, Fv o= EEICHEAFo—IVEOH X T 28
w7z,

8, M bOMWEREEIZT v N NIZATTH
ETHZEREFICHEETHD, TRTORRITBLT,
TR SO EDAERE Lic, HEPTERIH
72 NLO ORli¥AZ @ U7 iiic >0 Tid, HHTEx
WENH DL EERET IHMEGH S (FIAE, Chang
5, 1998) A%, k&t TRONIE, fAE@EL K
N.O it R id/hs b &S iy (Yan 5, 20000 &6
D, RFHOMETH 5 (Nishimura 5, 2005).
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NEAT BEGE—EDTA 7 IVTYIEA . 147
&, BRI, SRR 10 4= F v =1 oHNa
Mo DELGE 10 pH—-H<%E 10 pH—F v o3 =20
DS D% %E 10 =4k % 10 43, &5 40
sEoMEE#EOR L., X10C..ELT, £F v v
NS DEKQPOREEMY, CoiZid, Cou il
ERTE DI O A 0, #E- T, K0
X, 0B 120H AT 5y 7 AT—7BFohic.
B8, Cun&Cuw® NORBREIZOOTIHE, SHEE~EA
THERQENBEATH S 258N 5 10 5% ETD 84

P EER Lz, 2hid, et o s o225
TP A RO 2R L EHR S N TRIEMEMNLET 5 £ T

IZ1AMBEAEST NS THS, NO R, 51T
N.O st Dl %2 L, TAZELG %2V L
TH650%MNS 10 0 F T 5 M FEE M L
72, N.O 4p#ratid, 8 rMIPFHEE VWS 2 &tk D
S5ppbv LT D NO BEZEARINTE, F7, NOx &
53 MFEiEAE 03 2 &2k D 1ppby L F @ NO #
EEEMETE S EEZ o507z (Hosono 5, 2006).
ARPFFE TR ERRE 0.09 m® @ F v > /3N — Tl &R &
1.3 4 min NTRET B &, Cn &Cou DIEEZED N,O
T 5ppbv, NO T lppbv i, ZHh Z£Hh 54 ¢ gN,O-
Nm*h' 8L 054gNO-Nm*h ' D75y XM
W B, —fREEHHN SO NOBLUINO 75 v
7 ZDWETZEHEREHEETH B, D N.O 53T
il X NOx GHE, DO ZEKY v TV h O A
ETHIEFTERVIY, HHXF v v N—-ETD Y
Z oy 7 ZAWE T HE L DA, AR & 5 Il
HF v N —RICBRAAREEEZ 5N B, N.OIZD
WCRIRE T TORHPRWAENDVIE DT, FHHA
M5B FronN—icbdEHTE AN D 5.
BB 2 IcBULTh, BB EHEBRIC, 2 20MEIXIZ
KLU T1IHBIT20F v 3= (FEF2H) ZHOLIH,
IHTER~NEA T B EKQOUEY 1 7 i, A& 10 4
fil—F v o N—1OHO%EL 10 45M—=F v /3= 2
DOHOZ%ES 10 =4 10 4, &0 30 S0
HWEEHEOELEL, R10C, 1213, F+rr—Ha%
SUE DR 20 DA N, Tabb, K0
X, 302RIC120H XTS5 v 7 AT—BEohi.
WHE AT O N.O B & NO BEEDRIEE(LIZ/NE
Wi, TOHA7IVTE T Ty 7 AFEMORSEIZET

LI EHMr Lz, 4k, k2 T, WInoXszE
WIS TH 208, B 1 OFEED S, HKHEILHE 3

CIZT Ty 7 AWM URY 5 Z EnFPlaniz. £ 2

T, BEKHAC B IR R % % 2 X @ Co MBI D 10 53 if
2755 kO Il L e,

RE L A2 &b, 27597 ZOMENEIZ
FEX 2 r & Uiz, 2 5 ATEREO JIE TIEE 0D,
2HBZILZO 2 rTOM T EBT LcoT, KW
M B2, 1, H~FEE k) TR 2 EoM
EEHEES.

¢ NO735v ¥y RAIEEDHIE

NO O¥&, TENSDT Ty 7 Z%lARTF v /N —
ETEHT 2B, dKmEM/NS O SN s B
MESBHONER > T3, BEfEoFH (HlZ i
1991; Butterbach-Bahl &, 1997) » 513,
NO 7 7 v 7 Z DIERERSFFMICIZ, 553 1 8]0 s ml %4
YT 2K RADE LRI TS, APFET
3, NoOREZEZWET 2BEORKEDOMEN S, MK
MEIFFEE LT L3 Lmin ' GR&UNIENTIRE L T 0.065
[l min) &, NSCRELL., Zo@KRIRETOMN
i, N.O 75 v 7 ZOFHIIC 3B 30 &
IN3—4T, NO7Fv 7 RENE0#NHEsH 2
L I (Hosono 5, 2006). AMOFEEIZE WL
T, Hosono & (2006) T/rUL7, NOT7J v o XD
K& & EE/NHR EDBFREMNNT, NOT7F v o R
DEAEHIE L7z,

Slemr 5,

d BRUERXRICEFEZNOBSLUNO TS v
A DEFHEF &

AEOEE, WEEXy N Th 0T, Ny FY
HoiEsy GBE ~ZIERHIMIH SN, Fh, #iK
THHC BT, KB & OIERIDT &3 2 BT I3 A4
PO o h 5, W LTI O fF7E L7
WS D N,OBELUNO D75 v 7 ZIFIEHIT/N
SNWEEBZ oM S, FREERIRES T O A 2 R R
B BRI T O R & KT 5720, H B WIRIELT
RAEIX & 2K T HFX o fi i R & L3 B 7o i, ek
HRBODT Ty 7 AEFHET 20ENH B,

B 1 OEITHIEXICE TR, F+ N —REME
DT Ty I ANBNy REHNSDT T v 7 ZA%xREL,
In TR In S ORI B EREL, YT oX Tt
REFEHODT I v 7 ZAEFHE L.

Ferd ()

Ff: AL- 'A/

IIT, FRMEHESICODH R TS v 7 R, A
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BF v - DKM, A 3Ny RO, A1y

Ko7z Olfid ki Td 5.

AER 1 OB TR B LOHBR 2 1280 T, O
FEALIE, HEICENIE, F+ o=@ b
EEN T Fi, BB S IERBAL A~ D 77 X
DK OILHIT L 0, FERBEEALA S5 & N.O %
NO OB ETH 2 EEZ 6N B M, WAL
FRIAL BT » VN —NICEEN TS ¥l h
te. Zo8fs, BE,SOMMIEEY o EET S L, i
FREEHIODT 5y 7 2RLUToORIXVEHREN S,

F=—Lhe )

ZIT, na@Ny FKRO MM EOR, nidF v
VN—IZEEN S EHEMEORTH D, M1 omikt
HXog6R3 1, #2085 81C34Th-7. BRT
HHXIZ B O TR S DT 5 v 7 2% ¥ 1 EE
U722 EDFZSPIT 20 TIE, EEITIEREERAL © D
75y 7 ZRMELTOEOD THMTE L.

4 RIBFHAIS S ULEST

2 NSO SR « fHE % HAE D @A 12 W 7o iR
+ v % (Campbell #8 CS500) T, F+ ¥/ X—HOK
e EERE UL o T - BN KL o&MNT
WE L7z, F v o3 —REME (KX 2 501, 34 50D
OFTHHEE 2em B KU Sem OHE ZBER (FIES
24) T, MUERO LEOKREEE/KE%E TDR 71—
7 (Campbell #1854, CS615. &AriE 1 KD A, ) THlE
L. 7—% v/ — (Campbell £:%, CRI10X) TU L
OEHRAGH « fldkd 5 L & bIT, REGKRITHESS
HEKDHEIMAZETT - 72, 183, AWEORRICK T 5 11
Ko DR, M S O N,O Bt i B3 % BEE o i
FEITIE o0, TEEOERBITET B Ok) OElE
/9 3 E (Water Filled Pore Space, L%,
WEFPS) TEY. ARUFFEOMBRICIT 7 RO 2RI
#1106 TH-7cDT, WFPS iZ 0.6 ZABEA/KETKT
5T EIT&DRDTI.

TG GHRRREERIRE, EC, pH) FEMH I
GEIEHENE) EHER T MR RIZOAIT- 7.
TR U 72T D EKRERE L, Hot i KOEEEA
51T 5 L5 IARKEMA, 30 43Hk&E 58, pH &
EC ZJIE L. =Dk, LEAKTOMERA A v iRE
N F R (Merck #E8,, RQflex Plus) 12 &
DPIE Urc, B TRO 18I, fELOBES 0—5em,

5—10cm, 10—15cm, 15—20cm D% JEH & FRELL 7.
BHRIHXKITB LT, 51T, RIS EEEEE b
GTERI U 7o, BEERIIRRT O Ny FNO 23, B—Iic
BBEITZATy TTELEHEL2DOT, EEHNTIIER
WUt 70k, B TR OMYMER, (2l
Bem o 5em  SWONMETYH - T, 2h kb Lotk
WAEBEEL, BOBRICE > cEET Sk, TOK,
KOG STk s ntcds, K5 o Mt g
ICERAE L7z,

m #HREER

1 BEKEEROEBEHHEZNOBSIUNO 7Sy

I ZDEAE

a BKEREEDTS v AR GIB&1)

AR 1Tk 5, #EKKEIEROELE NO LT
NO 75 v 7 ZDZALDOHIZK —4, K5, K—6, X—
TIRLe, BREUTO4HIcEEDHoN 5,

OREKRIEIZE 5 N.O 75 v 7 2%, KIEITHIE L
THEHBHE DS Bk Lz, EEAELETOYAT, 7
T v 7 A0 E— 7 3K 1 RERLIPICAE LTz,

QUER#E T2 5 1~2 FERITII N.O 75 v 7 R
IKBABERTD L RVIZER 5 72, 7L, RilE O #EkD S
1~2 RIS IR DR DG & 5 & 95 8 A1iE, #
KBAIRTHTD L NOVICER B THIIC, U7 Ty 7 ML
7.

@NO 75 v 7 2, HFEITIE, ®HEH»SHEHOR 1
o] H o #E/K AL BA i i 0 BEf 7 1 id ¥ et  THER 3 5
HRZh-tc (K—-5 K—7 », 5 HEZmHOH 1
0] o FEK AR BHIGRTIC &, 5 gN.O-N m * h "Ml ko
TT v I AWHY, ZORHKIEITHIG L0 N0 7
7 v 7 AOZALIEHIROZLITHIE L T (K—4).

@NO 7 F v 7 RiF, &dn ST I % e R
DE—7 BHBETHROEDH -7 (K—4, K—6) 73,
HZRIZBINO 75 v 7 ZOEF Ny — v &ZIZRYIL
Tz (KM—5 K-1.

%, BB 1 TREARMIZIERO & 5 123K X,
EATREXOMX & 1240 2 1207 5 v 7 2l
ET =0 ons X1 Uien, wHIHXIZE8 T3
HKMENEED 7 5 v 7 ZREALBKE Wicw, HEITHEX
X0 LEELHXD T 5 v 7 ZPEHE A% < LIk
bHo-72 (M-,
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N,O and NO Emissions During Tomato Cultivation
by Means of Drip Fertigation in a Glasshouse

Tatsuo Hosono and Norio Hosoi

Summary

Nitrous oxide (N:O) and nitric oxide (NO) fluxes that occurred during long-term tomato cultivation in
planters in a glasshouse were continuously measured using the flow-through chamber method over the course
of three cultivation periods. The tomatoes were cultivated by means of drip fertigation (i.e., simultaneous
fertilization with drip irrigation). The soil used in the planters was a fine-textured clay-loamy yellow soil. In
the former 2 cultivation periods, nitrogen was applied with a compound fertilizer containing nitrate-N and
urea-N in drip fertigation plots (DF plots) and the plots with conventional fertilization (i.e., pre-plant basal
application and the following top dressings) were adopted as control plots (CF plots). In the third cultivation
period, the tomatoes were cultivated by means of drip fertigation in both plots. In one of the plots, nitrogen was
applied only with calcium nitrate (CN plot); and a compound fertilizer containing nitrate-N and urea-N was
applied in the other plot (control plot).

The following conclusions could be drawn:

1) In both cases of applying fertilizers containing nitrate and urea or containing only nitrate as nitrogen,
after every drip fertigation (1 to 10 times a day with the 1 to 15 min duration each time), immediate increases
in N,O fluxes were observed, with a very short period of peak emissions (within 1 hour). NO fluxes also
increased immediately after drip fertigation of the fertilizer that included urea (i.e., in the DF plots in the Ist
and 2nd cultivation periods and in the control plot in the 3rd cultivation period). In those plots, the changing
pattern in NO fluxes was similar with that of N;O fluxes in the warmer season but the peak period of NO fluxes
was delayed several hours in the cooler season.

2) Daily N,O emissions in the drip fertigation plot (DF plot) were lower than those in the conventional
fertilization plot (CF plot) during the peak periods after basal application of fertilizer in the CF plot. However,
daily N,O emissions in the DF plot gradually increased with an increase in the daily amount of nitrogen applied,
and tended to be larger than that in the CF plot during the latter period within each cultivation period. Daily
NO emissions were lower in DF plots than in CF plots in most cases.

3) Total amounts of N;O emissions during the entire cultivation periods in the DF plot were 0.8 times and 1.4
times of those in the CF plot in the first cultivation period which started in the spring season (March) and in
the second cultivation period which started in the winter season (November), respectively. Total amounts of
NO emissions in the DF plots during the two cultivation periods were smaller than those in the CF plots by a
factor of 0.3 to 0.4.

4) In the 3rd cultivation period which started in the winter (December), the percentages of total applied N
emitted as N;O and NO in the CN plots were 1.3 times and 0.3 times compared with those in the control plots,

respectively.
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