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Abstract

This study confirmed the usefulness of fertigation based on cumulative solar radiation in order to establish a fertigation tech-
nique that would decrease the nitrate concentration in spinach leaves (Spinacia oleracea L.). The plant growth, the nitrate con-
centration, and the nitrate utilization/application ratio was determined using potted plants. When the nitrate concentration in the
irrigation water was varied, and the water quantity applied to the plants was varied to equalize the nitrate quantity applied to the
plants, the plant fresh weights increased and the nitrate concentrations decreased with increases in the irrigation water. The leaf
color, however, turned yellow when the irrigation water was increased. In the next study, the nitrate quantity applied to the
plants was simultaneously increased with the irrigation water. Plant growth was promoted without leaf yellowing or nitrate
accumulation by applying 1.2 times as much as the standard fertigation. The nitrate utilization/application ratio was about 90%,
which is considered very high. In conclusion, fertigation based on cumulative solar radiation was considered effective for sup-
plying water and nutrient in accordance with the plant demand, and this technique was suggested to be effective for spinach

production without nitrate accumulation in leaves and NO;-N discharge from the soil.
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* $EAIPA OB R AE i 9 S R



2WF. (Hort. Res. (Japan)) 6 (2):189-193. 2007. 193

" O E

RV vy v DKM LY B E U c BRI i ST
D, HELGIRIEHEHIEIC X 5 2y B2 T, &
BT —2 %285 LB L.

MR —E & LI a, MEoiine X v AEF e
i, EOIREEOBINC X Y #EL Rode. AIAEE
TR R AR B OB X o THEZR T Lichy, #bs
BT PR EN R L L. 220, AR, HEEE i
B gicl A, FRIPKE, NO»-NWRILED 1.2 51
EafET 52 LT, AEMSES N WRX (FHE
Y OfIR, I & 12 5K T, HEM, TR
BleowTEN e -, MEERFIARE, B,
EELHEINT 512 SR L T o 720y, AREBROHFHN T,
WERORKER, HIEETH, 90%HIE &S - 1.

DU EofER, fA RS AL R % B $ha it Uil
BT ET, kv Ly yvORMEREe, muiisERFH
I X HERGAMBRATTEETHD, wU L vy v OEEK
+EIT 1T B H S HLBITEIE o 4 $hk 2VRE Xt

5| 3k

FAREG— « @THEEAT « PEBLT. 2001 TR HHEHES 2R
B~ b O, WSS OB RIE TR AL
FEHE. 70 (512) :160.

Aworth, O. C., J. R. Hicks, P. L. Minotti and C. Y. Lee. 1980.
Effects of plant age and nitrogen fertilization on nitrate
accumulation and post harvest nitrite accumulation in fresh
spinach. J. Amer. Soc. Hort. Sci. 105: 18-20.

THER B Z . 2006, H S H GRS AE B & e
B LI L DAY vy Yy ORSEEA 4 VR
v == 74 po 13230 BPSEIRENITETTR. B ORNIR
A A MR~ = = 7 v, BRI =

Commission of the European communities. 2002. Commission
regulation (EC) No 563/2002 of 2 April 2002. Official J. of
the European Communities L86: 5-6.

S« KIS < ACHRE « IEREER. 1980, #F3E 0
IR B S T IER B O P& ot .
13:3-13.

BEIFREIL « REA RS « KHHANSE « 5 HIth T« Y H. 2005.
HEAY LY Y 9 DL-7 224 € Vg L ORI S
HORELE. FEYWE 4:347-352.

Ikemoto, Y., M. Teraguchi and Y. Kobayashi. 2002. Plasma lev-

els of nitrate in congenital heart disease: Comparison with

healthy children. Pediatric Cardiology 123: 132-136.

LSPEZHE - A ME 1990, BEHISEER DM Y v Y
v v O4TE LEBER S O &R T IR b
L 7 1-16.

Jaworska, G. 2005. Content of nitrates, nitrites, and oxalates in
New Zealand spinach. Food Chem. 89: 235-242.

Joint FAO/WHO expert committee on food additives (JECFA).
2006. Nitrate. Summary of evaluations performed by the
joint FAO/WHO expert committee on food additives (inter-
net edition). ILSI Press International Life Sciences Institute.
Washington.

JISRIF- « B O S b « IR « FUER. 2001, (%
A v VBRI B @ BEAPE DD DhA
Kk otad. FHH 70 Gl 1) - 266.

EVRIA. 2002, BEEMFER. p.261. A3 HE

Marschner, H. 1995. Mineral nutrition of higher plants. p. 229—
312. Academic Press, London.

Maynard, D. N., A. V. Barker, P. L. Minotti and N. H. Peck.
1976. Nitrate accumulation in vegetables. Adv. Agron. 28:
71-118.

BAAYKER. 2001, A& w7 Vv v . p152-172. 3R
BrirEo < h OREE—IERE— BB R

Royal commission on environmental pollution (RCEP) 1979 7th
report: Pollution and agriculture, Cmnd. 7644. 153 pp.
HMSO. London.

HFBHET « AR SE « ARBPASHE « BERIET- « KL se. 1995.
FEEMANAT VY Yy v Ea=wy OB EEE 72
anevig iR, Ve vREAERICE X HFE -
JEGE. 66: 238-246

BT - MRS - SN REOR. HERECE. 20060 kUL
v OFEEE A v ER R R T 5 RS
DEYR. LMEFE. 77:9-16.

FH ¥ IR« AR, 1996 o v 2 v — gk
CRTHF = v ) OWKE & FERME, HEHE L OB
)1 BEaA . 47:25-30

IrRIEA « 52 B9 « BHACEE. 20000 » —F — v 2 v O
KRR HEAE R (8D i) 2 s & &, Y)

DA E S X ORI OBAGR. FHE 69 (Al 1) 2 362.

BPRIRZENTIE. 2006, HFRORE A 4 v EHL~ == 7
v BPRRFENIIENT. =L

L BR 2004, BFSEORNEREEE & % OARPOH. R
79: 647-651.



