41 4 Vol 41, No 4
2004 7 ACTA PEDOLOGICA SINICA July, 2004
&
_— O N
KTW BREE hEET
( 210095)
, 40 3
(NHZ /NOs 100 0 50 50 G 100) ,40
() NHi/NO3 50 50 ) )
(100: 0 50 50) 3
S501 A
NHi-N/ NOs-N "
N
(N) ’ , N
1/5,
N 1/3 ,
[1]
N ’ N
, NH3
. NHj N 1
=3 N NH{
[4] 1.1
NO3 , NO; ;N 40
, NO3 ( Onza satiwa L.) ()< 1),
N
[6]
L7l 1.2
( N 2002 4 6
), R NHi-N/NO3;-N 30% H>02 30 min , .
50:50 ,
* (30390080) (KJO3005)
t :Tel: 25-84395212; Fax: (025-84395212; E-mail: qrshen@ njau. edu. cn
(1971~ ), ,

: 2008- 09- 25; :2003- 12- 01



572 41
1
Table 1 Rice varieties wsed in the experiment
() ()
No Variety Source Note No. Varidy Source Note
1 Jingzm TFCH 21 IFCY
Hyhrid Japonica Qutianxiaoting Japonica
2 A9613 Irch 2 IFCY
Fengyuan A9613 Hybrid Indica Huangkezi Japonica
3 A9614 IFC) 23 IFCY
Fengyuan A9614 Hybrid Indica Luxiangmuo Japonica
4 559 IBH? b 3 CANAU?
Teyou 559 Hybrid Indica Wuyujing No 3 Japonica
5 I 838 BH? 25 9516 CANAU?Y
Il you 838 Hybrid Indica Japonica
6 63 IBH? 26 9522 CANAU®
Xianyou 63 Hybrid Indica Japonica
7 6393 CANAU?3 27 9325 CANAU3)
Nannong 63-93 Hybrid Indica Japonica
8 IRRY 2 7 12
Fengsizhan Hybrid Indica Wuymjing No 7 Japonica
9 IRRY 29 39 TR
Molixinzhan Hybrid Indica Nanjing 39 Japonica
10 IRRY 30 9915 132
Fenghuazhan Hybrid Indica Japonica
1 IRRY 31 998 —1 e
Fenghazhan Hybrid Indica Japonica
12 1 IRRY R CAYU?
Fengfuzhan No 1 Hybrid Indica Guanglingxiangjing Japonica
13 IRRY 3 4 CAYU?
Aixiuzhan Hybrid Indica Yangdao No. 4 Indica
14 CAYU 3 6 IFCY
Liangy oupeijiu Two hybrid Yangdao No. 6 Indica
15 CANAU?Y 35 232 FC)
Baxihandao Upland rice Zhendao 232 Indica
16 IFC 36 11 IFCY
Youmanghandao Upland rice Nanjing No. 11 hdic
17 IFCh 37 IFCY
Wumanghandao Upland rice Aizizhan Indica
18 IFC) 38 IFCY
Jingyuehandao Upland rice Gaoxiongxianyu Indica
19 1 CAYU 39 IRR%
Y angzhou No. 1 Upland rice Luhuangzhan Indica
2 5 IFch 40 IRRY
Xiaotiandai No 5 Japorica Molizharxuan Indica
1) TFCG: Institute of Food Crops, Jimgsu Academy of Agricultural Science;2) TRH:

Institute of Biology and Herelity, Jiangsu Aademy of Agricultural Science;3) CANAU:

Unwersity; 4 IRR:

Agriculture, Yangzhou Universiy

College of Agriculure, Nanjing Agricultural
Ingitute of Rice Research, Guagdong Academy of Agriculural Science; 5) CAYU:

College of
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2 1/2
) 40
NH; /NO3 21 N
1000 50 50 @ 100 ( Z ; N
+ - .
) . N N 40 mg 1 1 NHz /NO3 50: 50
K+ Caz+ Mg2+ Na+ s ; NHX / NO3
NH:  NO;3 i o) 100: 0 ;NHi /NOs 0. 100
( N
NHzi NOs ,
NO; 7 5 NHi /NOs O 100
) 32% 25% 36% 19% 0%, NH
’ pH ’
0.1mol L' 'KOH HCl 6.0 ;
500 ml .1 : N
.3 NHi/NOs 1000
1.3 7% 23% 10% 12%,
NO3
SPAD-502 ,
2 Y
Table2 [Effed of different nirogen rms on growth of nice seedlings
2)
NH} / NOj Top DW Root DW Total DW Chll ontent Tillers (plant~ 1) N concentration N accumulation
(g pot™ " (gpot™ ") (gpt™" (%) (%) (mg pot™ )
100 0 1.5710 34a 0.39%0. 10b 1 9%610.42h 41 8612.07a 2.9%0 0a 2 9710.34 579111 b
50 50 1.6810 26a 0.48%0.15a 2 1610.3% 41 8712 19a 3.0%0 32a 2 910.47 64. 58 £13. 24a
a 100 1.2710 19b 0.46%0.17ab 1 7310.33¢ 38 31%2.74h 2.2%+0 4b 2 521+0.3% 42 93£7.30¢
1) 40 ,ab 5% Each value was the average of 40 varieties, a and b: significance at 5% level of
prohability; 2) SPAD  SPAD readings
3 ) 2.2
; 6 40
’ ()
(5050 100 0), SPSS ,
’ 40 () )
7 Ward
3 , , , 40
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Table 3 Correlation coefficients of seven growth characteristic among the 40 varieties of rice
Top DW Root DW Total DW Chll. content Tillers N concentration
Root DW 04804
Total DW 09512 0. 27"
Chll content 0 m16 -0.0581 0.133
Tillers 0 595 0. 367 4™ 0. 5% 0 002"
N concentration 0 056 -0.170 0.051 0 300™ 0.212°
N ac cumulation 0 80" 0. 387" 0.778"" 0 110 0.633" 0.571"
PR EE 5% 1% Noté * and** ' signficance at 5% and 1% levels of probability, respedively
S 838; (100: 0 50: 50)
7 998 1; 6 11 ,
10 7
2
63
11
63-93; 1 : i
9516 39 9915 ; ) NO3 NOs3
232 1 13
[9~15]
A9613 A%14 559; NH N 4
; : ; : 5 , ,
3 9522 9325; N
4 17 ) 7
4 7 ,
4
Table 4 Differences in main growth indices between three groups of rice genoty pes
)
NH / Nitrogen Nitrogen
Type NO; Top DW Root DW Total DW Chll. content Tillers concentration ac axmulation
(gpot ") (gpot™") (g pot™") (%) (plant™ ") (%) (mg pot” ')
1000 1.4*021b 035X0.088 178F0.36b 41.89F1.8  3.07F0. 45 307£0.36 54 2F11 68b
High response to NO; 5050 L X022 0.50%X0 3A  2.1940.30a  42.15%2.18 3.06%0.57 3 15£0.41  68.03E12 68
1000 1.50%0.25 0.39f0.10 18F0.34 21719 252%0.40 305f032 572351117
Intemediate response 500 50 1.68%X0.25  0.47X0.16 2 14X0.37 41.97%1.93  3.08*0.45 296%0.44 63 15F12 6
toNOy
1000 1.68*0.31  0.42£0.10 2 11£0.39 4l61x2.21 3.05f0.4 282%£0.30 N.UETIE
Nomresponse to NO3 0 50 1. 69X0. 25 0.47%0. 14 215%0.34  41.63F2.29 2.79F0. 47 2 84%0.47 60 2*11 48
1) SPAD  SPAD readings
¥ -
s NH4 NOs3 ,
3 NO3 ,
NO3 ,
2
2 2
, 02, 02
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SCREENING OF PHYSIOLOGICAL INDICES FOR RESPONSE OF RICE TO NITRATE

Zhang Yali Duan Yinghua Shen Qirong '
( College f Resources and Erwironmental Sciences, Narjing Agric. Univ., Naying 210005, China)

Abstract Rice is one of the main crops in China and needs a lot of nitrogen fertilizer to ensure high yields. Thus, nt+
trogen take up and utilization efficiency by rice is an mportant issue in agricultural production. Due to inhibited nitrificaton in the
bulk soil of lowland rice field, researches on nitrogen nutrition of rice mainly focus much more on ammonium (NHZ ) than on ni-
trate (NO3 ). Much evidence has shown tha rice can take up not only NH;—N but also NO3-N, but is different in capacity
which varies with its genotype. The responses of rice to different nitrogen fomms and their physiological dfeds are poorly under
stood. Hydroponic culture experiments were carried out to study the response of rice to different nitrogen foms (NH; / NO3 ratios
of 1000 0, 50: 50, and O 100) . Best growth of rice plants of all genotypes tested was found in the mixed solution of NH} and
NO3 but crops different in genotypes responded differently. Based on the rice growth in two nitrogen solutions, i e., NH} /
NO3 ratios of 100 0 and 50 50, the 40 varieties of rice tested could be divided into three groups, such as high response to
NO3 , intermediate response to NO; and nom response to NO3 . Rice with high response to NO3 had mudh higher root dry
weight and nitrogen accumulation in the mixed solution of ammonium and nitrate than in the single ammonium solution. Thus, the
root dry weight and nitrogen accumulation could be used as physiological indices for screening rice of genotypes with different re-
sponses to nitrate.

Key words Rice; Genotype; Nitrogen form



