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Kinetics of Nitrate Uptake by Different Rice Genotypes and the Effects
of Ammonium on Nitrate Uptake at the Seedling Stage

WANG Xiao-li, FENG Ke, SHENG Hai-jun, CHEN Ping
( Agricultural College, Yangzhou University , Yangzhou 225009)

Abstract: Solution culture experiments were carried out to study the kinetics of NO; ™ uptake by different rice geno-
types, including 12 varieties of wetland rice and 2 varieties of upland rice, and the effects of NH,* on NO; ™ uptake were
assessed. The results indicated that at the seedling stage (20 days) upland rice had higher maximum rate (V) of
NQ; ~ uptake than wetland rice, Indica showed higher V, than Japonica, and Hybrid rice presented higher V,,, than
comumon rice . The effects of NH,* on V,,, of NO; ™ uptake differed greatly among the rice genotypes: Indica rice was less
influenced than Japonica rice; Hybrid rice was less restrained than common rice; upland rice was hardly inhibited; cer-
tain varieties of Indic:a rice and upland rice even were stimulated with the existence of NHy ™ . On account of the slight in-
fluence of NH;* on the values of K, of all tested genotypes, it seems that the effects of NHy ™ on NO, ™ uptake are mainly
due to the influence on the transporting rate of nitrate carriers located at the cell membrane, but not due to the influence

on the affinity of the uptake sites for NO; ™ .
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REFHBBREGN, BRI HESH —aRAR
PR R (VO MBRREFER(K)ERARERIERR
Wik TR MHATTHTEREAREDERER
ZHBEHFEEER, EERAKENTED
2T ARG ERE NO, - R HFEBEURE
1% NH, B Em, EEHRRAFRKBEFYUE
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Table 1 The test vareties of rice
EER BRAEH ¥tk
Genotype Cheng's index Chamclerstics
AFEIE  Wayying > 18 HHRE  Conventional japonica
2B 57 Nongken57 > I8 HHE  Conventional japomica
WL 917 Siyoudl? >18 #%B Hybnd japonica
Y61 15 B Japonica-like
Y72 16 W Japonica-like
Y79 16 (W%  Japonica-like
FE 65 Yangdadd <8 # A Conventional indica
B4% %5  Nantehso <8 %W Conventional indica
AW1E 63 Shanyousd <8 %354 Hybrid indica
Y67 9 HH  Indica-like
Y76 ‘ 10 sk  Indica-like
Y68 12 A [Indica-like
@ RS2 R Brazil upland rice — F  Upland
#5 1S Yanghanl — B TUpland

KFERF42 1% NaClO KB, 7E 0.2 mmol- L'
CaSO, I T ¥ E. B TFARAERD L. HET
LRH-250-C A AT IE FE K. 7d FHIH
HE pH 6.0 1Y BRERD, kB
K3, 5 H Bk A HCl M NaOH A B & 5

WpHE 6.0, BEBESR2h, BIdEHR 1 KE
HW. TEAKE 20 dBHIE NO,” Rk s 1S5
B NH, * 5 EATH R0
1.2 FARAEEERNED NO, BUINAFEER
F NH,* B9
1.2.1 ARREAREFME NO, - RS F 1T
ABREHEREZ B AN B ERBRERITEESF
W2 dEERBMEATHMEREZX NO,- BB K
Wik 3 R E R Y, YK R NO, HRE R
% 0.05.0.1.0.2.0.4.0.6.1.0.2.0 mmol-L™ ', X
R E R 0.2 mmol- L™ HY CaSO,, W pH ¥4
6.0, MEMRAEKY Iy BRE 1087 1MW
BN X T7TH, BHAKINWERG 418
E.BHBESLHB A 50 ml §) NO,” R 5 BT R&
b FERE 25 1°C . 658 4 000 Ix R{F PRI 2 h,
M e i J5 S B R K 4R R TR A K A, B BOAR 8
B, RSN 6 BE T B W E TR WRCRT S YA R P
NO, - NI BE B A AR 0%, R B R RIS NO, - N ¥R
FRBE B S SRERAMA RN NO; -
N R &, BIAR B X NO; - N Ay i I i 3 2R
¥ F Michaelis-Menten 77 B8 B Hofstee % %t 2\ At 3 3X
%,k 18 NO, - W3l ¥ B8 V,... M K, {Ho
1.2.2 NH,* 3 ARAREHEEBEHH NO, - BRI
B EERASHZ8IH . EERBEERAILE
R ,2d ERBEEATNE N FEAGTR
FEXF NO;" IR W, MUE T NO,- ERF N
0.05.0.1.0.2.0.4.0.6.1.0.2.0 mmol- L™ ,NH, * 3
B 1.0 mmol- L™, XHEMEEN 0.2 mmol * L~
() CaSO,, 75 pH ¥ 0 6.0, WL 80K A B &K
WARLAEE1.2.1,

2 BEREGH
21 FRAABEERNEYSEE NO,- B3
4% 4E

HER K RS TE T 19 (20 4 &%) X NO, ~ A9 MR g 3 3
FIBEYE MR P NO, ~ Y B A 38 0 T 38k, & R i il 2R 2
%54 Michaelis-Menten P EEM M A, ABEEBHER T
NO, " HRE R M, KEENBE NO,” R ERMN
ERAFMAMEE(E).

32 B Michaelis-Menten 77 8 A9 Hofstee ff?ﬁiﬁﬁb
A 8RS R K R EE R R B (20 NG, -
R R R (V,, VR R (K, ) (F 2), 14
ML KBS R R NO," B KEE V. AN TF
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1.966~9.728 pmol g MM E -h ' EEEZ MR
THBRKHNER(F2), BHEWI NO, BV, (F
#9316 ymol g  'MBEFE-hVHEBE T KKK V...
(F-#53.564 pmol g ' E-h) ,BIERFA®M
261, BR,KPEHNEEZFAEREBRARLAK
W) NO; - RURRE S, LIE N A ER R EE NO;~ 1Y
T E ., ARBE vV, CFH# 5.023 pmol- g~ 'R
B b ELEALREA) (38 3.272 pmol g IR EE H
h"EHT 53.5 % HIFEH Voo (CFH 4,137 pamol
RS E WY IWEREN RN 2.9% pmol- g~
BESEFE L HEET 8.4 %. REAKTNS,BHS
KREALL RS E ML MBS EREELL,
MEE N, REMBRKERV,, LHEEHRREA
BRI #E.

#2 FEAKEEEUNHM(0 K N0, RUMAES
%

Table 2 The kinetic parameters of NO; ™ uptake by different rice
genotypes at the seedling stage (20-day-old)

NG, B hF2¥%

. 4isRiv} Kinetic parameters of NOy ™ uptake
Genotype B RE FRERER

Veoulpmol g™ ot FW-h™"} K (mmol-L™")
REHIE Woyjing 3. 100efg 0.168bcd
2B 57 NongkenS7 2.305gh 0.201a
ML 917  Siyoudl? 4.386¢cd 0.154cde
Y61 2. 58%gh 0. 186sh
Y72 L.966h 0. 176k
Y79 3.597cde 0.181ab
B 6%  Yangdacs 3.475def 0.163bed
B4 5  Nantehao 4, 207ed 0.145de
M5 63 Shanyou63 5.659b 0.135ef
Y67 4 53¢ ¢. 175k
Y76 3. 700¢cde 0.181ah
Y68 3.252efg 0.167hed
EFEH  Brazil upland rice 8.905a 0.118fg
HE 1 E Yanghanl D, 728a 0.110¢

DRNHBEHIREENFHE TRATFERRECS AV EMERESE
. TH
Data in table are the means of three replications . Different leiters mean significan dif-
ference at .05 level . The same as below

iR KfFE S R UL NO,~ Y K, fE4r T 0.106 ~
0.201 mmol- L™ (F 2). BRI NO,~ 8 K, B {F
P 0.114 mmol - L") LK TG (FF % 0. 169 mmol
L ") 32.5 %, 23R K, H(FH 0.144 mmol-
L YW EMEN K, E(¥EY 0.174 mmol - L) ik
17.2 %, FUFG R U NO,~ B9 K, 14 0.135 ~ 0. 181
mmol+ L~ (3 2 ol L") R/ K, HH
0.154 ~0.201 mmol*L ' (¥4 0.177 mmol-L"}), §f

ZNIEEL .04 %, HUEAIL, MABYERR
% NO,~ BOSEFRUL (U K, S EEck @RS, R
BETKRB, AR TEHE EME TERE.
2.2 NH,*"WAEABEEARERE NO,” BRIz A

= W R i

NH,* TEFE AT, B A ik 7K A5 2 B 2 7 v 1
(20 d) A9 NO, ~ W KK SR 9 & Michaelis-Menten pil
R, BAEAKEEFE Z E NO,” MU HE R 1) =
S5T NH,* Bt #HEEERHAE T (&), WEE
NH, " 57 NH, "5 60 F # NO, ~ R W& J1 2% fh 4R W]
LR B, NH,* AR KBEERBEAERAR:I]
mmol* L™ ' NH," A H B M H HEH BT NO; - TR iY
ERE EHGMBENERNERNENMEEZ N EE
af{E AL 63.Y67 .5 H 1 5XF NO; RIS (B) .

A NH,* A, il KB4 HE (20 d) B
NO;, B9 Vv 1.034 ~10.10 pmol - g "B F
h~'Zfa, R ZE 2T LT NH,* FEE EH
BT(F3), BEREIE NO,” ) V,,, (F37 9.436
;zmul‘g_liﬁﬁﬁ‘h'])mﬁﬁiﬁﬂ:?kﬁﬂﬂ(spiﬁ 2.
625 pmol>g R E L") HIFAHNFEER 3.6 11,
M NH, Bk 2.6 5. RE NH," FEFHET,
BEENO, R FEHRREEFNREENRRE,
BRI NO,~ B vV B B T EME, R ER
HSEMERZE . AXHBESEHANBZREERE
BEZ %, NH,* 777 8¢, K78 47 /@ Bk NO,~ |y
Vo BB RE4HA8Y 3.00 %, & T 6 NH, " FETEH B9
1.38 £, X T NH, " BIAETE IR T KR 4 & Fu
WO E NO, iz ELRNER,

5% NH,* B M H L BRIIAE 63.Y67T. R 1 5
o HEARBAERRBYE NO, - B V0 NH, ' 77
AR TR ETREREA—-(F3). BRBYH
U NO: ™ B Voo NHy * B9 BEMR 387N, 1 mipol » L™
NH, " R B TERREN V. NUTHET 1.5 %,
B185HNERT 3.8 %, NH,* XX N0, &
e 2 e A R AR R m B B, NH, Y I FF
FRERF T RZMEBEWNIL 63 3 NO,- IR,
NH, * % A B KB G U NO, ™ #) VI L h
AR, RiREWUL NO; ~ 89 V., 5 NH,* Z7E R
P T ~6.7% ~ 18.0 % (B3 6.37 %) (F 3),
T EER0E BB /D AL 63 0 Y67 B KR SR
ARFI M. BT I, NH, * XAl R 4 NO, ~ i 8
i EEFRFER. EHEEW NO; ™ & V5
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R®3 AEABEEIEH Q0 QK N0, REANNFSHE NH,” TR E
Table 3 Fffects of NH,* on the kinetic parameters of NO, ~ uptake by different genotypes of rice at the seedling stage (20-day-old)

W NH, Y JEH NO, T BULEh e B

NH, * A1 NO, " U B /12 B B ) I W

X4 A Kinetic parameters of NO; ~ uptake with NH,* present Effects of NH,* on the kinetic parameters of NOy ™ uptake
Genotype B WK EHH V e 1 R 7L 52 K, B 0%
Vet pmol g~ root FH-h™') K {mmel L") Decrease vate of V(% } Increase rate of K, { % )

REW 35 Wuyujingd 1.236h 0.175bed 60. 1 3.96

# B 57 NongkenS7 1.034h 0.209a 55.1 4.32

R 917 Siyoudl7? 2.065¢ 0. 158def 52.9 3.17

Y61 1.109h 0.192ab 57.2 3.44

Y72 1.070h 0.181bcd 45 .6 3.31

Y79 1.358gh 0. 186abc 62.2 2.72
%65 Yangdaoh 3.085f 0.166¢de 11.2 1.86

BS Nantehao 3.897e 0. 146elg 7.4 0.42

Ak 63 Shanyous3 6.039¢ 0. 1361g ~6.7 0.88

Y67 4.,7484 0. 174bed -4.8 ~ (.63

Y76 3.034f 0.187abe 18.0 3.35

Y68 2 .R26f 0.175bed 13.1 4.81
EPEEHR Brasl upland rce 8.772b 0.123gh 1.5 3,69

8 15 Yanghanl 10.100a 0.106h ~-3.8 ~3.70

F NH,* B AR 0 T 45.6% ~62.2% (39 55.5
%)(#3), FHREER K. HIATIN, NH, * X
g NO; - BB ma d K, H LM IR 454 T Xl 75 #O B2
MEXEL,

14 PR KT S R4 NO,~ iR H K, Hr
F0.106 ~ 0.209 mmel* L™ Z B (E ] 0.165 mmol-
L-")e 5K NH," FHHE B Y67. 558 1 54,
HE R NO, R H) K, EXR AN, 14 FKH
SR K, EHFEHMAEINT 2.26 % (F3). XL
NH, * X KB40 NO, ™ R /Y K, 1HBTR M2 /)> , B
HEKREM B NO,” MEM N F NH,” iR W

/o
3 iTie
RIfEPH A EAENNAR PR FEEHEE

BAHEYN, BEAE RKE.EXEED LRI
B, Z{1%E K* .H,PO,” NO," EEFHRWFEE
EEREHREFRERUS T EEHNABERE
B KREZE NO, MR PR EFWHBHWERRE
. BERESKEHE MBSERBEY RXBEE
AR, ETE NO;, R LM B R TR AWE
M. XHAMTRGEM—F2 4 1,
CHMBPRKRE, NH,* BEH B W & KR X
NO; " By dg-2-6 8%, SRifT, &K B 8", NH, * 3
] R AR U NOyT BT R R — FE A
NH, * §8 B & 31 ) 75 28 40 85 X0 NO, ~ By MR i, T % #l
WA HRIX NO, - BRI/ EERRAY —EW

REEH., XS5ABRW NO, A RER—
B4, Wesh, NH, * X 220 R 40 B R Uk NO, ~ B
BEENTHEARBSEOER, X 2R W
NO; ~ & e ] B A JC B R o

Youngdahl 21> BF 45 & B, NH, * SR FLR W1 NO, -
B Vo, A K, HWEWE /D, ZS5EEF AR
TR AN A NO, - IRUCE M A — . AR, RiFE 4
B NO, " TR HY V.5 K, (H% NH,* R 1R /),
ERTEHEEEZE2ARMBES, XIEH NH,* R
G KRG TR YL NO, B Vo MG AER. B
FVuTEERTETEANEEREE, MK, T8
R EFSREZ @G EME, e,
NH, * AEWEKERARE L HEiES NO,- Z KR
v B R R NO, T WIERERE ., AN E T
e EEZLERTEROE 27, 8 51
BB AT IR E N B R U, NH, * % NO,
W B WE @ 2 MR, —BEW T # 4
NO, " B BHEHNERRN RIS, #MmEL A
Br#fcEOameE; & NH, NEETER W
ARG HME g R 25, a0 B E A By B
ApU1s) petm B B 0 s e 10) g M a0 &
MWRERME THEXE FHBEFHFERE . WA NH, B
BE BBR U B AF T 40 MR B pHIPY X AT RE S ok AL
I A8 B K oyt T R R NO, T AR, A
e A8, NH,* R R W™ @ o i i i
NO, " Rk — S Al L P2 NO,~ 89T,
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SR, NH, * B 3 B A S F2 R B e NO, — B9 i, R
R RBIEA—RIMFRER, X BT EIL
AT A RESER R, HES L, NH, * #9 3 Fh 30 )
VEREAE My, FEME S ILaF B el LI E AR B
FUBUE B EHF AR, EHA NH,* XK RS %k
NO, ~ Y 82 i 3= 32 38 238 13 8 o 3R 1K 49 B R 3 14 R
B4 72 R B 5 A 1 ALY o
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