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Abstract

Under the condition that ammonia nitrogen is given as a nitrogen source,

root growth suppression,

blackening of the root tip, yellowing of the above-ground part, and abnormal expansion of leaf area were

observed

under iodine deficiency conditions. These morphological changes recover normally with the

addition of iodine. lodine deficiency under the ammonia nitrogen nutritional condition reduced the pH in the
rhizosphere. In the Glutamine synthetase (GS)-disrupted strain of the ammonia nitrogen metabolism-related
gene, no decrease in pH was observed even under the iodine deficiency conditions. The involvement of GS in

iodine metabolism was suggested.

1. BH®Y

g o I RIS L CHEREO 3 v REE
1F2~20f5 b @ < VEMREIREIZ L - T HEREIC
HEHELTWD, ZoZ L, avEOHH TOER
A HMERRD DILDATREMEN H D Z L 2R LT
WD D, I I T D AP DUV T OFEM 7o 5
ZIZEA LR, Yued XFXFIZBNTE, TV
FoTREEREBAEHICBW T U ERBIRNSGMT
T DREIET D2 BG N DN R, ZOBRN, 7
VESTRREZROBMICL D LD NT TERE
WZEDHDRDONIEHA LN /> TV, £ 2T,
TR TRERFMEIL D L IImEEREE RE e
TTO 3 7FEOHETOAERIR SO RERIZE L %
FEMCARITT 2 2 LT, I U EOAEFREIZ S
MIZT DR EROTbD EB XTI, FeATHZE T,
T ST RRERELETH T URBERINCT S &
1) WRoOEmSL, 2) Wm0 RZE, 3) #E
HOEE  4) EREORFEIERNBLEIN, I
FERNTDHEZOREIEFICRD Z E2H L
LTV, SFREEII N OOEEET =T
HEZE BT & AR 2 RBSE oD 3 U A MECLL
L, 7o E=TREREICLA2BEL RO

VRRZIZEDEENIONEROMNITH I &
ZHOICEREZ T2, £, HEAE2EZT, TV
T TRERERELEHO 3 UROEIRINTEL L
B (RSGERAL O BE R O B0 #HE) ZHEEICL
T, IUVRERERREZHEHET 22 L2 BT A Y
UV —= U VEREAT > To, BFFEEITIT Z D2 FEE
ROV BEFHIFNTICL Y 3 o RRENCE ST
LHEBEETFERALNCTHZ A REERNE LT,

2. Ak

LRI O T ' = TR L EEERER FE OmM
341, 1: 41272 50 3 7 RGN & N (0.03
mM) ZHAG T 1) ROMEEIHE, 2) RImE
ALOBAE, 3) HEEHOWHE 4) BEmEOREIL
REBZE L, fRELT, TUoE=TRERHME
&3 URRZOEBISE 3 TRIT 5 2 & ve]
RIS D, Fl-. TUE=TREEHRINT CRIZZ S
NHREpHIK FICEET 2 b b7 =T
REZE FAHIBIHEE AT (GS, GOGAT) BLU'7'm bk
VLR T (AHA) OREEERGE & Ak 3
U FERZ T COMGEAL O RIS BEIFEDOIEK DI
EOFEEBIE LT, AFICKT 23 vEOREEE

-52 -



SRR T D Z Lk I U EOAEBER O
EHASINCT D, 7 UEo T REREFE o 3 v
FOERMTHA L DM EEOHELFRIRIC LT, £
BRAZHBEL . PO I UROFETOEF XL
L7,

3. BROHME
TUE=TRESMTCIHIVEORZITE VIR
DRG], REEBAL O BZS . M EIO A B
EOREIRPBILE I, I 7RO TIERICE
WT D, ZOBRENHBEERELTHLRLND N
BRI LT2E T A, RO BE LS TILFEER 72 H
MNHEHNT- (Tablel) ., L7z ->T, I UHEKRZ

2R FROMEMH, EOHLFIE, EREEO
JEREWVWOIERENAEL D Z ERPH LN ST,
T UESTRBREFRBRERMTIVENIRZT D
EARBEF OpHAME T3 528, 7 =T ReEE H
B8 (s 7 OGS, GOGAT DREE F#t T Ak o Stk
TpHEMET S &, GSTIT I UHEKZ LM THpH
IRFERBH LN oT- (Table2) LizA->T, I
FRHA~DGSOB GAVRR ST, 7 E=T %
RO 3 7RO TAE L 2 Lo A
ZREEICLC, 9 UEKZ CTEHARE LY BYIICHEL
FEFET 2 A BRSNS HEECE 72, 2 O BATITAYEERE
ERERFMETLI VRRZ TRINTHEL LT,

Table 1  Effect of nitrogen morphology in culture on morphological changes under the iodine deficiency

conditions.

NO5;:NH, lodine  Root elongation  Blackening of Root end  Chlorophyll concentration Leaf area
(mM) (mM)  (Relative value) (Relative value) (Relative value)
1:4 0 55 +10 Blackening of root end 68 +22 197 15

0.03 100 Nomal 100 100
4:1 0 80 7 Nomal 857 153 +12
0.03 100 Nomal 100 100

Table 2 Differences between GS-destroying strains and wild-type strains of biological reactions observed under

ammonia nitrogen-preferred medium conditions and iodine-deficient conditions.

Strain lodine Root elongation Rhizosphere pH
NO3:NH4 (mM) NO3:NHs (mM)
(mM) 1:4 0:1 1:4
Col-0 0 85 +12 74 £8 4
(Wild type)  0.03 100 100 54
Ags? 0 86 £9 72 £11 6.2
0.03 100 100 6.4
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