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Summary

The effects of light intensity and altered red (R)/far-red (FR) photon flux ratio on nitrate concentration and
nitrate reductase (NR) activity in komatsuna (Brassica campestris L. cv. ‘Harumi komatsuna’ and ‘Rakuten’) were
investigated. Komatsuna was hydroponically grown in full or half strength nutrient solution under different light
intensities (PPFD of 165, 290, 350 and 510 gmol*m “- ) and different R/FR ratios (1.01: control, 0.66: R-
intercepted and 1.50: FR- intercepted) conditions. When komalsuna was grown under different light intensities,
the nitrate concentration in ‘Harumi komatsuna’ was decreased with increases in light intensity, and the actual NR
activity was increased with increase in light intensity. In ‘Rakuten’, the nitrate concentration was decreased and
the actual NR activity was increased by increased light intensity at half strength nutrient solution. At full strength
nutrient solution, the nitrate concentration was hardly decreased and the actual NR activity did not change with
increase in light intensity. When komatsuna was grown under different R/FR ratio conditions, reduction of nitrate
concentration was observed only in R - interceptive - treated komatsuna grown with half strength nutrient solution.
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o ERRRBE XERTREE RBRKEE ¥ K Hh EEErEEE M EEREmE
(umolemZesec™) (cm) (80 (2) (g)
165 26.7 a" 46¢c 10.0b 0.55¢
172847 290 244b 54 ab 11.3ab 081b
350 232b 53b 114a 0.90b
135 H 510 183 ¢ 57a 10.8 ab 1.10a
AN /2 165 235b 5.1¢ 99c¢ 0.55b
1H{T 290 26.1a 5.5 bc 156a 097a
350 24.8 ab 5.7 ab 13.2b 097a
510 150¢ 59a 76d 0.99 a
165 239a 53¢ 105b 056d
17284 290 20.8b 60b 11.2b 074 ¢
350 21.7b 6.1b 13.0a 092b
L PN 510 18.8 ¢ 6.6a 128a 1.18a
165 218b 54c¢ 108b 0.60 b
1 Ef 290 235a 6.0 bc 159a 0.96a
350 22.2 ab 6.2 ab 153a 1.00 a
510 173 ¢ 66a 113b 1.05a
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PPFD 510 X Ti3 PPFD 350 K & 2R L L NI TH »
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IR T CIREE AN LT bR 1 A L I I31E & A 5 400 r
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Bhont Lol, HIOEERTAET St FK by
T, HRE AL ST HEW P OMWERA + B € 2000 - o5 KX
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NREMITHFRE DM - T & - 7. & NROEHE
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W, JEY LBk NRiEEIE PPFD 165X TH T & ME%
MLt bOo, HEEOBINEY, &% 2EAIED
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% o7:. NRUIGEHMOWBRERERICL > THFEI N sBH
T® % H (Redinbaugh - Campbell, 1991), —57T, Lo
BELZY, #ORICE 0 NRIEHIZKTT 2 LMEENT
v % (Hageman - Flesher, 1960). ARFEBRTIL, HWHEXOD
013 & NRiEHIEE 2HEMAED o L, 1
HfroREik chB S g BRI T, HEEEAZ LS
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rh DR IT AR ZE (n=5) =R
O: & NREM ,@:FEY VE{L NRiEH

¥ TH NRFHICKELUEEFED SN LT ED
5, 2=+ o NRiEME, REE X0 bEFERFOER
BEOREALVESZULLDEEZ SN, THERA
I UBEE NRIEHEOBGRE S B &, HBBRROEREBE
AELTHNIE, NREENFOL DI B4 VRE
HENEE RS St 6o T, WA+ BEOK
BALD o icid, BEBERGEALHT LI ENRLE
BETHD, 5, MOEHEEOTTEFEIE, NROE
HEECHFT LI ELEETHLIEEA SN,
£E8B 2 RFREZEEFEOFE
RIFRIEAZEA TEBI B a7V F ORKRER, ¥,
W BB EETE, M EMEMES JOWEEE A VBEEE
2EITR LT, HARER W mAEE Bz t~, FR
X CHZICE -7, BRI 8K 0 128600
R A O ERBICE 0T, RIFIXH & O FRIPEIX
EHICHBRICHREEIZE - 120, ZTOMORBRX
KEOTHAEER UM . FHEIHLES T8
Xict~, FRUGIXKTHEEICBES L > . EHEIE,
1B HIRE O 1B OREEREF V72 FRIFEIX T
BEICEL, BKE O 12 B0 ER A AV 7o R
KT, BEICEL N -, ZOMOBBRRICEHTIE
BEZIRE -7 MES (2001) 13, EREAEED
BHBEETTF X oA 2BERE S5 LERITELT
D, W, FREEEFL IV LERIR(BEILE
WAL TS, 7z, A S (1992b)i3, #ifReits s
XEBELVIRDEFEOARMEEINE Z LEHREL
T3, AEBTIH, FRUHX TRREECLHEENE
FCHY U2, RIUFIR THAEFTORETZD SO
noto. Zhid, SEREFD PPFD A% 220 ymol-m 2.
sec ' THH, AR L DOFTPRTH > Eh
5, BXoawYFbEEL, RIMENICLZEEDME
ERENENEELZEL L THAEI LD EEZS
na.

WYEE A A PSR T R & b1 12BN ORI A U
RRBRICBWT, ®MBXICkN, RIFIXK THRICET

FoFk RO/ EREOCHOEENRL 2 BRIGBE TR L2 <y r OAF B L UHBIESRICRETRE

i OFE O BEEEBE AHEIX R/FREE BKER ¥ OB O EEERE NS E R R
(cm) (¢59) (g) (g) (mg-kgFW)
*f BB 1.01 246 49 11.1 0.65 8529
1/280L Rt 0.66 24.1ns. 5.1ns. 9.9n.s. 0.70n.s. 7102 %%
1357 FR#H 1.50 2] 9k 5.1ns. 9.4* 0.62n.s. 8170n.s.
N 732 xR 1.01 256 5.2 12.5 0.73 9221
|§:=:X\va R 0.66 25.4n.s. 5.2n.s. 12.0n.s. 0.71ns. 9114n.s.
FR{H 1.50 21.2%%% 5.2ns. 10.5%%* 0.64* 9502n.s.
*xf 8 1.01 214 5.2 11.0 0.60 9056
1/2 B4 RApH| 0.66 21.7ns. 5.7* 10.6n.s. 0.69** 7999
® K FRiM#&| 1.50 20.0% 5.6% 9.4%* 0.62n.s. 9077ns.
*f B 1.01 219 5.7 12.4 0.68 9941
| §:=2ivA RN 0.66 23.3n.s. 5.5n.. 12.1ns. 0.74n.s. 10475n.s.
FRI#] 1.50 19.4%* 5.8n.s. 9. 1% 0.61n.s. 10688n.s.
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NRiEH#E (umol NO, +gFW-1eh-)

a3

NR7E# (pmol NO, +gFW-!«h-1)

0 101 GfHEIX) 0.66 RIHIX) 1.50 (FREIHIX)
R/FRI
$F3IE FENK/EREHILOEEN T <Y F OWHEKET
B (NR)IEH IcRIFTHE
BRI I3 1/2 BT
Brh D4 I HEHEELSE (n=5) %R T
[ e NriEs:, Bl 9F) Bt NRiGHE:

L7c. UL, 1THUTORERA RO R T, FE2E
B ON M- 72, HEEA A VIBEICEEESAD S
N IR BAIOEFERA RO EZRBXOa<w Y +i2 20
T, NRiEWZRE L, NERTZIEED SNED -
(8 3X). HEE NRIEHE OBBRAERN HDIFIE
EAEL, FREEEHIZL S NRIFEHOE(L AT~ 78R
4 (Lillo- Henriksen, 1984) 7% 2 ETH 5. O
TlE, B CHEBIRALTMILFEAL LFOEILR
AR 5 & NRIEHO AN A SN EM, HEET
THEBILELRBEOEIIFRENLELZRI L TH NREHD
wREED SNt NTW S, F1, AERIC
F T RFREOE#IZ NRIEHOEFIFEL R X7
Mot BE-T, 12BMOEFERABOZ RITHKTo
WEE A 4 L BEOETIZI NROEEMNBEE LS WGloE
HikbdbDEEZONS.

Pbow#Fly, SAFHTTERLILIY FI3E
B 1 A VIS <, NREMELKALZ I EPHSH
IZh o fe L, BERTOERBEOREIIRNEL,
ZRBEOSOUEYTIINME E (LI THHEE 4
ViBE, NRIEMEBITEEAEEILECRENS -
2. IDIENS, ATV S OB 4 VIEEAKTA
H AT, B HEIE AR, BEREOLE OER
ILBOAHEDERTHY, MEOEEILHI-THE
BT A2LERHLEEZ SN F1, FEtsEda
HREWTFTTEI Y FOWEE 4 L BEMET 4 218

mAaRH o, LaL, Wi+ BECKTAHEE
& LR EHMEIEHM O LSRG TORMEEZ o858
B 0 BRBEI SO S 4 L EBE KB E G
BHoNL BT EP, RERMFIEMWE I LV
EMET L, #RC & - TEICHEEr 4 VBELEE S
CELFHEANSZ LR EDS, FENIEIEH A R H
L7TEfE A A VBB ORRBHRE I T WEARZ L bOTR
BNEZBLOND. §E-T, FREBRIMEEH I & 5 0EE
A A VBEORBRICOCTIREBOEEEICH LR
BT, FHRETT 2 0E N H 5.

m E

JEHREE B L OREDE (R)/EREE (FR) AL A 7o 638
¥BH 3 <Y F (Brassica campestris fhFE < (3 5 B/MAZE
CEER ) DREEE A A B S K U HERRTEEE (NR) G
RIFTHEIIDOTHAE LKL, o<y Hid, L5508
s H (PPFD 165, 290, 350, 510 gmol-m 2-sec™') % 3
WEEL A R/FRIE (LO1:HERX, 0.66: RIIHIX, 1.50:
FRANEIX ) OB T T 1/2 HfL b & O 1 EAL O B3
ARHOCTERBRRE L. REIRBETaI< Y+ 424E
SHILETA, BB OWERA A IRE IS
FEolgime & bIET L, JFY Bk NRIGEH: L D
HmEEbitEE o7, CEBR T, 12 BALORER
ZHOLRBRKICEOT, MEEOHME & bIhEE
FUBREIRBETL, JEY VBENRIGHIEEE > 7225, 1
R OREREROCARX TE, SMENEMLTH
WER A A VIREIZIE LA KT, JEY Bk NRIGH
bEMA LD 7. RFRIEAZATIT Y FEAEBIHE
fe& A, 12BALOEER A B 7o RINEIX T 0 & ik
14 VIBEMRTHED S,

OB OAFRETOCHLY, MEREOTTER
&%, OaFEEL L WEREIREOIERIEER S JiF
HEBH ., IR LTEHOELERLES.
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