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2 IAERIBERIMN Y v 7 —HRIE  F6ds
F1 HATRIEL) OME (#1%)
| totalN  totalP K= Cax Mg’ Fer  pH(H,0)
Bk | 0.04  0.05  0.01 001 002 459  4.42
Ed | 047 050 0.07 005 010 513  4.66
N BFEE T V€ YN 3Rz
EUN (mg/100g)
B, Y2 VBREEREORMERERER DI, K EERER

BRFEVAEZTNREERES RLET, UT,
EARELET) OFBRIAYA (EE5200m, diEke
+) THfTof. REG 1 Xl.6mP2 KB & LT, &
BEWHHT 7 A218, EKTT7ARBTH o7z, BiES
®id, BRI venF, HZ5]U320em % 15cm, 1773
AL E LTz, BEHAEOBMBERER 1 xR L, HER
i3%%K1.5kg/a, U EEl.2kg/a, H#V1.2ke/a kL,
ELXHREKTEEMHE 6 KWBEL, B, HREbIC
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ELT, MBI UY 2 vBEERZOVLTIE, 586
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THIE U7ze 4 7 AWTOSOH IC-ANION-PW, ¥R
1z i3 TSK-eluent IC-Anion-A % fv, Fif% 1ml/
mo& L, EREHEREBERAVTHE L, 28%Ki
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NE BRI EME R —80°CTAEBE L 121, 10
%AZ) BRETHEL, MEBEEEE I oY S5 T
ETHE L. 47 AZIZTOSOH ODS80TM, AR
WIE2%Y VEA Y YA, REBIIZENMHEESBEL
Teo ERRBEIX I/ NVIS0Q2REZRTTREL 720
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Mg(H3)SERDOIMEEEE» -7, KEEXROMLE
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7o, BB RERL DEE TCKSEXRBF o 2125,
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FEOEEBESEEROFYEE, Bl TIiIES0.26g/
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®2 RNERSOMEEEF

K Ca Mg Fe TR 28HF  vavE asca. 258
K -
Ca 0.666* -
Mg -0.396 0.666* -
Fe 0.219 0.038 0.464 -

(| [ 0.117 -0.020 -0.037 -0.068 -
£ B #R 0.459 -0.159 0.359 0.662* 0.051 -
Yavk 0.196 0.064 -0.349 -0.148 -0.197 -0.091 -
asc.a. -0.121 -0.023 0.087 0.387 -0.337 0.052 -0.092 -
2 B -0.483 0.247 0.062 -0.355 -0.151 -0.432 0.123 -0.084 -

*5 %AETER
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BbE TV LD THEEORICHEL T3,

Kz, AMERATHROBEEHE, HEBREOERS
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bERLES, KEEXROGEHZERS/NSLOT(H 1),
EORYVYYURETH1I00g TAD 1 HOBELE
BRI T. d7 Vv Y VidK EE» S BRI RN
L, i EMCERT2EIBEbDEEZ NS,

Ca & Mg &, HHWHERD b DIZHEERIZ L 2RI
BV EINTEL, EHE, ZOFMENHS LS
T&7%, CaBFEXRORMEMEIARE L, HEEOEH
THRENCE?P L (”2), A7 vy YYD Mg &F
RIFHRFOPTHENE L, BEFTHRCE» > (H
3)e Ca L Mg REBEELAHTZ0T, Y /&
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INEHED DR T v Y T O E BERR S O LR, BROIM, RS = R 7

ERREABTOBERETCIIHKRAD Fe BHRE FIZIZT
BENTWEY, T, HeBBHOoLECRERZM
BIMHBH, BIHEARICEE NS Feld~A Fe CLE
BWHIBIRE NPTV, HFRCEEN DI AL Fe idR
WK B, 72720, 7A2ANVEVBEREHICEBRT S &
Fe DBRINABEHEE B EEDhTBIY, BEHO7
AINECEBREEINSEEIENEE LY, FY VY
VY RHEERT 2H5XEOPTH Fe BFEXLLED
BwY, BEORE, RBCHT 24 2-SORE
r3s, F7VvY YU TIZFe ~OBELNELE N, X
HRETHEF, MO Fe 8HFRZEVRAH D o f2 23,
Fe@ERE23O6REHBLILRTRETHS S, T4hb
b, RV VYVYTR, ZOFEMHS6LUET, HRE
Fe 234 L3 LA EEMAT T Fe 2 BB RINL,
EHURIBECERT2EIBHIEFELONSE NS
THb, WJEEFe BELXBMIEEILicL DRV Y
YV UDFe BELRL XS IHINSE S 5, BERS
FTHD,

—H, "7V Y VIIBHEEY Y 2 VBREEE THEN
BFEEFLLBVEEI SR TWLAIRIBEEN TS,
FAQ & WHO #*HEBR OB E 1kglicnf$ 2 1 BHD
DENHFAREZWEEF PV VAL LTSmgBATEEDT
Vw3, Lich-T, HMBEERETELINRITELSTS
ZEBNEE L, BWEEERCIHEMEZERENZD SN
(E6), ¥, Fve—7, Euzvg, 2V1 0
S ERBLEBNED 5 /o, HEEITENBE VL RAE
EETIE bHBAFELETIRL2—DDHET
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FERACBNT 2 RXBERPCNESNZDT, £h
RESETEZVIOLARY, DLAEREBEOE W
WL wHEEZRIRS 2 VRIEET 2 ADPMENT
25, WEESER IR TEND ) BHHITE
otz RV VY Y OHBEEEEN—BNC TEOH
BRELHGHEICIKE L Ty 20 THNT, IREHIC LB
MUHAE L ET S ¥ 3 lREXER EF X Sh, BER
HepThs,

YavBRT /ORSE LTAKEETERIEL D
CEEEAREOFRRDEL b EZ0T, FEEEZET
XRZIEHNEZ LW, Lol, YavBaFERCR
BERE SR AERS, EROIRE, EEHEMZERSTED oo
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Bbnsd, kv >V oDy 2 vBIITEED Cal
B, BEAERABEEOA YV VLARTHEL RN
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MWOEHCED > BRBESFRD0.652 /ke (FW) i
BREE Dol PTAINVE VEESEZERED DI
BEENAELVEYNEE L OIS, 72, SENZEREUE
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L, BESEC L > T7AINVEVBEEROEINER”
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TEE/ ERUEOERELER - FET 3 2 LB
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REHBERLTWBEEZIONTWS, FBRTIR IO
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Bhhate BARTAINEVEEEELNER v 2
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3RS OB W TR BB T 2 lESH 2 & Bb
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HEEROBOLRY LYY VRAKBREL, 7TAIN
EVBEERLEVERESATWSEY, KFER TR,
WE7AINEVBROSEEOMHEERD Shikd-
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R-BETL2LIHEEEELRDIAVRAEEEX
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HEERA5, SLETAAINEVE, 28 WNEBEE
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SN, FUV Y 7D Fe RIRENHBEE W

s, BARBOWBI LD Fe 3ER: X 511

me 5 LHEEShT,
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BYFDONIz, mU VY Y OMBEEREERS
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M BB OB ET IR L6 TH2

EEZ oht,
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NEPpoles Va2 VBEEERRIEEELDICEE
YUYV DY o VEEREH R S 0T B LB
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4, Z7AANEVBEERICIIAR 2 RRER, AR,
BIEHREZERBTD S i, AYLv Y vD7RAan
CUYBEFRPENE L5011k, EHo72aL
EUYBEFESEL, »OoEY BEREOEWREY
BIR-BRT 2L EHIC, TRIVEVBEERCE
B3 2BIBERSHES LT ILNESD S,

5. HRARRELTEL, EHFOESEENE»SE
EETRZROSREERICH B DT, BY /3K

EosEil, BEEOBEEESEREDRER - RS
HEEXRE2EDIRDEBENTHL EELSNT,
6. K& Ca CakMg Fet2ZZSEXMICAE
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Varietal Differences of Quality-related Compounds in Leaves and Petiols
of Spinachs Grown at Two Locations

Yutaka OcucHi, W.A.P.WEERAKKODY, Akio TaNnaka, Seizaburo Nakazawa, and Tadao ANDO
Summary

In order to obtain fundamental information to improve quality of spinach (Spinacia oleracea L.) harvesting during
summer, 10 varieties were grown at two, cool and warm, locations. The contents of minerals, ascorbate, nitrate,
oxalate, total sugar, and chlorophyll in the leaves and petiols were analyzed. The major results obtained were as
follows;

1. Ca and Mg contents were higher in leaves than in petiols and differed among the varieties. As the K, Ca, and Mg
contents were high enough in all the varieties tested, it is not necessary to increase further more these contents.
Relatively large varietal differences were also observed in the Fe contents of leaves, which was around 3 times
higher than those of petiols. It will be possible to increase Fe contents in spinach by improving Fe availability of
soils, since the spinach accumulated Fe in plant tissues from the soils low in available Fe.

2. Nitrate contents were higher in petiols than in leaves and these varied among the varieties and locations.
Cultivation of the varieties of higher leaf/petiol ratio and reduction of nitrate content of the soil at harvesting
time will be efficient ways to decrease nitrate contents of spinach.

3. Not much difference was observed in the oxalate content among the varieties,plant parts and locations. Basic
studies on oxalate accumulation in spinach will be necessary to decrease oxalate contents.

4, Ascorbic acid contents were much higher in leaves than in petiols. Therfore,selection of the varieties of high
leaf/petiol ratio is important to produce ascorbic acid rich spinach. Since they also considerably varied between
two locations, it is necessary to find the environmental factors affecting ascorbicacid contents of spinach.

5. Total sugar contents were higher in leaves than in petiols. The varieties of higher sugar contents in leaves
tended to show larger differences in sugar contents between leaves and petiols. Therefore, it will be effective to
select the varieties of high leaf/petiol ratio and of leaves high in sugar contents will be effective for enrichment of
sugar in spinach.

6 . Significant positive correlations were. observed between K and Ca, Ca and Mg, and Fe and total N contents, but
no other significant correlations were found between quality-related compounds in spinach.

7. Generally such useful matters as ascorbic acid, sugar and minerals were rich in leaves and undesirable matters
as nitrate was rich in petiols. Since varietal diffences of leaf/petiol ratio were relatively large (0.6 —1.7), selection
and breeding of the varieties of high leaf/petiol ratio are important for production of better qulity of spinach.
Even in summer, it will be possible to produce high qulity of spinach by cultivation of proper varieties under

improved environments.

Keywords: ascorbic acid, crop quality, nitrate, oxalate, spinach, varietal difference


http://www.tcpdf.org

