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Table I Biological characters of rice cultivars in the experiments
A ERSEINCY EH ikl EEMH (D Bt
Hep 4 55 145 FE Y NI YoMt 130 7= AR R KN WY
[32p)A 151 e YR N Y, TR 139 = A
THE T 5 145 F s R N 4007 130 e AR R
=M 38 139 F s R N ®H 421 145 AR
AW ] 139 F YR N A it 6 5 145 VLR R ™ b
Elio 144 ™ ARED . KN WY eey iy 155 VLR A w7

RBE RT3 BT AR NI 1, FEaE
Wi 172 KA B #5557 (N /KP4 NH¢NO; 0.5
mmol/L, HEIJLEAL) TR 7E. HRERKSE
W 25°C £2°C, AXHEE (RHD: 75%, Jei:
300 Ue/(m’s”) o BIEFR: I 14 h/ BE% 10 he
W 15 RIS, BN 2h R B AP,
18 L [ KHEARL B35, AN KHER N 18 LB F71/24
AfLo BEFRI P IS4 S H 57 — 7 5.89 mg/L.
EH BRI 1 IR pHAES 5.5, REAK
FEAELAN A H R I8 1 L, BERG 3 R4 1 IREE R
1.2.2 KL FAE N ZER YR
Mot O KZFEES N 4 0.5 mmol/L
NH4NO; 1] 1/2 AFF B 85 F2 0 H AT WG 77 15 K
N\ N 24 0.5 mmol/L NH,NO; [ 584 AR K B 5557
Wb . @UURE: B 28 KIS, HUFE. KR FEAIHL -
HAYTE, e TYE. & N BN BRE,

1.2.3 el sine . OE: KFERMF
REFIGAES N A 0.5 mmol/L NH4NO; f#) 1/2 A4 B
ERFRMAT G SR 15 KRG, NS N 24 0.5 mmol/L
NH4NO; 58 8RN B #5781 . Hikd 28 KIN, &
HUK A — SRR, BE1T N YUERACEE 48 h (B N 4t,
HEHESEFAAN B EFRR—80 b, Rk
T NH,™ Wliesh 1y 24 se « @NH,™ Wlsh 1) 2%
M5E: 7ELL 0.2 mmol/L CaSO, MIEFIEHI 0.5
mmol/L F1 1.0 mmol/L (NH4),SO, H§57% 10 h, HUFE
BE4: 00 54 10, 204 30. 60. 90. 120. 150.

180. 210. 240. 270. 300. 330. 360. 390. 420.
450, 480. 510. 540. 570. 600 min, & HFEMW
HONH, B . @Ft /T MR 2 U v A
Wt 2, o3 Hr il EH Vmax Al Km fH.

1.2.4 AFEEFOG N mNy e O/ K
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BigR 15 RJa, KA KT, o0 3
TN N AKCE RIS B B I8 (AR 18 L) il AT
Bigge AR N KFEE A 0.1 mmol/L NH4NO;, 7 N
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ARK B 82 —8 (K 2). @QFE: A N KF
Ab PR S RER 4 REUFE 10k, oyt bR~ kAT
ST, SRR 2 o Bl AT E. N &
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Table 2 Concentrations of nutritional elements in solution for hydroponics

NH4NO; HEJLHE (mgl) PR B (mg/L)
0.1 mmol/L MgSO, = 65.9 CaCl, =40.18 P=56 K=214
NaH,PO,=21.88 KCI=40.61 Ca=146 Mg=133
2.0 mmol/L Fe-EDTA HE o TR (A-Z W)U pH=5 S=17.58 Fe=1.12

ZH M =5.89
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Fig. 1 Biomass (A), ratio of root to leaf (B), nitrogen accumulation (C) and roots dry weight (D) of the 12 rice cultivars in the experiment
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Table 3 Parameters of NH,'-N absorption kinetics of the 12 rice cultivars

mn A 0.5 mmol/L NH,"-N 1.0 mmol/L NH,"-N
Vmax (umol/(g-h)) Km (mmol/L) Vmax (pmol/(g-h)) Km (mmol/L)

AW ] 7.57 cd 0.115a 17.97 a 0.223d
FEHL 4 5 7.64 bed 0.113a 17.02a 0.176 d
H 421 7.97 abed 0.117a 14.03 b 0.246 d
Elio 10.50 a 0.120a 13.02b 1.441 ab
TR TS 6.04d 0.121a 9.25¢ 1.693 a
vifg 6 10.29 a 0.122a 5.89d 1.142 be
G 8.13 abed 0.084 a 252¢ 1.008 ¢
Wiz 7 5 9.64 abc 0.122a 243 e 1.032 ¢
4007 8.86 abc 0.121a 1.92¢ 0.994 ¢
o 10.21 ab 0.117 a 1.87¢ 1.192 be
20T 38 5.83d 0.121a 1.48 ¢ 0.991 ¢
E7 RN AR 8.91 abc 0.121a 1.0l e 1.026 ¢

T RPEE D 3 ANTEEIFME, KPR TR A E R B (P<0.05), R,

MITEZ, £0.5 mmol/L NH," 4&/F F AR N
RCR KRG SRR NH,'-N ) Km %A BH %5, H
AR =, PG Km K. 7 0.5 mmol/L
NH, %M F, Vmax fEMFIHIGE B %S, WA
HE B RS MR 45, PR 75, 38, 4
FERIESH 421 % NH,-N ) Vmax #AR AR AEY) &
ai Al Elio « BEAKRAFL T/ (GR 3). 5l
IR G10 J R AT R = i R AE ) R, et
R4S, TR 7 5. o 38 FILRE, MK 1
CAUEHIX 4 NI AEER R, BRI
w, HIX 4 ASERIR E A =R S, IRARRA
E. K, HAR Vmax WA RO E R
BT S AR EE R BE AR R], AHL = i R DL
PO AR T N B (" 1-C). FtE,
SRR LB i, AR BRI AR/, BRIk, Rl
N Eil. NH, B4 1.0 mmol/L I+, &
Pl Vmax HYEUSE S )22 5, e A2 Ry b
FEH 4 S RI20RE, JLREEE 421 F Elio, 2RJ52
TR 7T SHHE 6 o [N, Km {EAEANR SR
fZzE 5tk 0.5 mmol/L NH,™ &F R ZERA, X
PEH 0.5 mmol/L NH," 4&fF R, mlfEE th T NH," ¥
FEmAG, e 20 BOBCRFIE 2 3OA R 58 A AR B0 W T
[P N R, DR s AN K& & R DAl b

F4 NH," 11 0.5 mmol/L 84403 1.0 mmol/L i
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MR N CAR LS Z0FE. M 4 SRIEE 421 04
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JJE 75 AN PET /N 4007 R 38,
JLANSBRIZE NH,™ B9, Vmax FISERT ) #FFIG.
2.3 N N
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N, AT WEE T LLE 12 MM 0.1 mmol/L
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wizk 4 iR,

ANTE] N B OK TG SRR (R A 400 S N I N
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Table 4 Biomass and nitrogen accumulation of the 12 rice cultivars with different nitrogen supply level
Hi A 20 K 25 R
0.1 mmol/L NH4NO;3 2.0 mmol/L NH4NO;3 0.1 mmol/L NH4NO3 2.0 mmol/L NH4NO;3
ER7) W N EX7) W N ER7) % N A W N
(g/6 ¥ (mg/Ff) (g/6 # (mg/#) (g/6 ¥ (mg/bk) (g/6 # (mg/#)
=38 0.57a 243 a 0.68 a 533a 122a 250 a 2.18a 15.60 a
Elio 0.52 ab 2402 0.60 ab 4.60 ab 1.02 abe 2.44 ab 171 11.85b
it 6 5 0.52 ab 2.56a 0.55 be 4.55 abc 1.05 ab 2.27 abe 1.62 be 11.62 b
Hbs 445 0.47 ¢ 1.95b 0.54 be 4.01 bed 1.00 bed 1.96 bed 1.74 b 11.51 b
®H 421 0.42 cd 2.13 ab 0.48 cd 3.63 cd 0.84 cde 1.77 cde 1.64 be 11.44b
R 0.32 fg 1.60 cd 0.40 de 3.40 de 0.66 ¢ 1.38¢ 1.40 bede 10.45 be
Yo /MLt 0.41 cde 1.90 be 0.49 bed 3.83 bed 0.86 bede 1.67 de 1.52 bed 9.70 bed
AR 0.39 cdef 1.94 be 0.48 cd 3.98 bed 0.84 cde 1.54 de 1.35 bedef 9.63 bed
THT S 0.35 defg 165 cd 0.43 cde 3.44 de 0.91 bed 1.75 de 1.30 cdef 8.63 cde
4007 0.35 defg 1.77 bed 0.40 de 3.17 de 0.86 bede 1.94 bed 1.13 ef 7.89 cde
HigHE 75 0.33 efg 146 d 0.39 de 3.13 de 0.80 de 1.83 cde 1.16 def 7.36 de
2B 029 g 1.57 cd 035e 2.67e 0.68 ¢ 1.66 de 0.98 f 6.38 ¢

X4 AR ER T TR 7 54, HE 3 ANERRER
NH," H400/5 Vmax FEAK, SRRt K BRI
(K 3D THE 7 575 N KNG 528 Vmax T
B, SRR S A S b B AR B K, T
HAE 2.0 mmol/L NH,NOs B5F2 445 F, THE 7 522
B SR SR R i d N, B Km (H K (R 3D,
Wi L3S ) 2 off 384 Eliow 45 421 FlkE 4
T Ho g 2 ANARE NHS B0 Vmax 8801,
il Km {EAE A KIS R 17 Elio 78 NHy 3 LA
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A Y AR s 258 38 AR Vmax 78 NH,™ B0
FEAR T, AHAE N AR NG 2R S N =38 n
WARE (R 4. IFH, =8 38 Hm N R R, X
— LG R PR ] eI 2 oA 38 B E s (E 1,
xR O AEFTHMRSF P, N RBEAAR N K
FIZEA, KIE 8 38, BRI, i
FRERIELIRE, NH, #9005, Vmax BN (&
3), {HE N BB ER A8 S5 A .

AN N BCERIKFE AR N KPR N B2
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NH,NO; 4F FRiFRI, BATRIL T 1k 72 ik
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mmol/L NH;NO &b BRI A7 757 28 i R bR A4 9 19 N
R AR TP IS (B 2-A), RE RN
A TR, AFJ2 S AR id 2 34 i (1 2-B),
g A2 DOAR PR AR A I N BERRRE T, IX BN 1) P R AR
At )3 0 R 2RO EAE - KA G Y AR L P
o fEm N AR EMINS .
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5 REAI 10 RZIEF N BREEEAR (E
2-C)o N RBURRE w1t 200 38, k45, B
H 421 H Elio, X285 Fh A4 1 A R
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B SRR R i, Rk, B Vmax BRI, H
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Fig. 2 Net increase in biomass and nitrogen accumulation of rice seedlings

from D20 to D25 with different nitrogen supply levels
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Fig. 3 Hierarchical cluster analysis of the 12 rice cultivars in the experiment
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Differentiation of Nitrogen Uptake of Rice Seedlings (Oryza Sativa L..)

of Cultivars Different in Nitrogen Use Efficiency and Its Mechanism

ZHAO Shou-ping"?, ZHAO Xue-giang"?,

SHI Wei-ming'

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

2 Graduate School of the Chinese Academy of Sciences, Beijing

Abstract:

100049, China)

Characteristics of nitrogen absorption and response to nitrogen dosage of rice seedlings of 12 rice

cultivars selected out through previous field experiments were studied hydroponically. Results showed that the

differences in nitrogen use efficiency between the 12 cultivars existed not only in field conditions but also in

hydroponical conditions, and even cultivars of the same genotype performed differently at the seedling stage in
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hydroponical conditions. N-efficient cultivars, GD4, YJ38 and QY421, still performed well at the seedling stage, but
N-efficient cultivars NG, YJ7, 4007 and HD did poorly; Among the three N-inefficient cultivars, Elio, FNXHM and
HIN, Elio was outstanding in performance. Cultivars of GD, QY421, Elio and YJ38 were identified as N-efficient ones
while NG, 4007 and WYJ7 as N-inefficient groups. The typical N-efficient cultivars of GD, QY421, Elio and YJ38
showed characters of higher biomass, higher nitrogen absorption and higher response to nitrogen dosage, and among
them, GD, QY421 and Elio could make a rapid increase in Vmax from 0.5 mmol/L NH,"-N to 1.0 mmol/L NH,"-N and
the higher biomass of YJ38 was crucial to its nitrogen uptake; The typical N-inefficient cultivars of NG, 4007, WYJ7
and YJ7 were characterized as lower biomass, lower nitrogen absorption and lower response to nitrogen dosage, and
among them, the Vmax of NG, 4007 and WYJ7 decreased drastically and the Km increased smartly from 0.5 mmol/L
NH,'-N to 1.0 mmol/L NH,"-N. Therefore, biomass, especially roots weight, affinity to NH," and Vmax are the three
important factors for nitrogen efficiency of rice seedlings.

Key words: Nitrogen efficiency, Rice, Genotype difference, Absorption kinetics, Nitrogen response



