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Table 1 The type and source of germplasm of rice

AP Varieties KA Type Sk Source AP Varieties Hm Type S Source
W& HE Aljiaonante AlIAE Indica J" %4 Guangdong 21 % 4% Hongainuo HFE Indica J7PH Guangxi
18 7623 Geng 7623 1S Japonica [ # Shanghai 55 5 Wukezhan HliFE Indica @3 Fujian

N b 7 = B . . - N
75 Al FS Indica M Hunan #Kk =41 Hongmisandan Al Indica YLVY Jiangxi

Xiangzaoxian7
MR 2 5 Heigeng?
T L

F RS Japonica MLV Heilongjiang

11 iR ¥ Yuyannuo A4 FE Japonica =M Yunnan

Nansiongzaoyou HliFE Indica ] % Guangdong — K& Yizhixiang HliFE Indica i Fujian
A - 58 R R R A AR LA AR BT . ST R AT AN TN AR R AR M L A R i R
AHLFE 2. 49 g/kg, & A 327 mg/kg, W 110 .

mg/kg . Bl f# &l 49. 53 mg/kg, BB 1. 89 mg/kg,
R 140 mg/kg,pH 6.5,
12 iR

BT 2010 AFEFEAE PR R A AR 1T, I
T A 4 W A B G i 22 FR K 3 IR R I Ok . i
ek T R R IR AL R JE FRE 11, 8 kg - AE
BEASBRAR P LK 2 d. IR 2009 4E K
FE 53 39 B it A1 00 % B 4 B R KO R R Ab#E
N.1/2N,1/4N.1/6N 43l 3R 7 & A vho hn 2. 0.,
1.0.0.5,0. 33 g JRE ., H i N JyiE % jiti B K.
1/2NR R & K, 1/4N,1/6N IR A K F. Frf
ARt ZAL Y 43 R 2 YR . B AR T A 50 Y0 AL,
KRG A K A BE RS P A 50 %0 RE . X5 A
BNt FH f 43 0 A BRI 1. 2 g (G 0.72 g
K,O) 1 3.8 g(& 0.456 g P,Os) , B A0 AR TE RS H 1T
— KA L AT 5 ANER ., KR
F iR 3 dJ5,37 CHEZ BRI MY 7, 75
AR E 30 1 a R R BN L AR AR 4 R
5 A K 2 il R A R AR Ak S
1.3 #millE

DR RE ST W B i . R S USOIR S ST R A
Fh 105 CATFALFE 30 min, ARG T 60 CHET &R
S E L TR R A M T R

DFE S SR E . KRS B R R
T R ) M3 R LA B8 0 0. 150 mm . FRER 0. 2
g ZE AT IR W RE S R CON J0 2 40 B A (18 =)
ELEMENTAR JC % 7 7 & 4t A F] Vario Max CN

DRBRRWM G FH R I E, ARM R (ni-
trogen accumulation, NA) = ff #k & & & X H #k T
YR A s AR T A 77 80 % (nitrogen dry mat-
ter production efficiency, NDMPE) = 5 4y 1] fX 4
PR BT/ BT AR AR AR R A HIEA R R
WP =T A — MR A R R R LI AR R
MR R = A& —HMEARXHE & /A
0 R Microsoft Excel F1 Statistix 8. 0 # {4
AT EAE L BN GE o B

2 HRESW

21 HMEEXNAREEABEABTYRREEN
A

PP 1 ] D TR — 3 PR A AN [ it 4R Ak B 22 T
VL K ) it 68 Ak B A8 AN () 35 PR 78 2 i) R ) o FH 2R
HIAEM B EER., FEFRAKET. KRBT
Py SRR B A KR S5 o5 R 3R 46. 7 gL B/
SRR 2 S AP AL 11,78 g, 1/2N ALBRR 4% i il
T R B A OE R R A (ND AR B R R 1. 876 ~
37.40% . T R IR e R A2 HE 7623 Fh R, B /N 2
A 2 S SR, Y EK N 1/4N B bR R RE 2
SRR AN, R ZHOKRE R TR R R R
AIEH B/ KT B — 2 A, Y& KA
/6N I, &M TR R R IEF A TR T
31. 6% ~63.3% , T Rl R R E S50 & /Y
SR AR AU 0 A0 B X A [ 35 PR R R T 9
FRB 5 M AN [R] 6 1E 8 it 20T AR R i
FEAIR LA 35 T B 3R Y AR R R



Beol KRB A R Xk A [ i PR 28 K R SRR RS R T B4 i

167

——1/4N & 1/6N

—+1/2N

of shoot

Dry matter accumulation

o BT TR g

Al Varieties
1R HF Aljiaonante; 2. K 7623 Geng7623; 3. Wl Al 7 5
Xiangzaoxian7; 4. 2% 2 5 Heigeng2; 5. 4 M 5 9l Nanxiong-
zaoyou; 6. ZLMEK% Hongainuo; 7. 5 5¢ i Wukezhan; 8. £1k = #H
Hongmisandan; 9. fallR ¥ Yuyannuo; 10. —F{ & Yizhixiang. T
[dl. The same as follows.
1 AEEKFETKEM EBFHR
REEMERBER
Fig.1 Genotypic variations in rice shoot
dry matter at different N levels
22 HMRENAFEFREKFEEKESENEN
TEAS ) it A BT o A [] 5 DR 3RS K A A1 RS R
R W W RE T A AR R 22 S (JF2) L BT K P 2

@l/6N  Ql/4N =1/2N aN

Al Varieties

B2 AEBAKETKEMLBRSENERBEESR

Fig.2 Genotypic variations in rice shoot nitrogen

concentration at different N levels

2 AEAERBRKEEKTYRRREES
REEREREMEZEMBEXRE(r)"
Table 2 Correlations of dry matter biomass with N contents and N

accumulation in different genotypic rice at different N levels

Wi H Items DMA  #ikk & &4t N content

1/6N 43 1/6N treatment

TR A N content —0.7831""

FE R WU & i N uptake 0.613 6 —0.196 9
1/4N 438 1/4N treatment

Hitk & At N content  —0.882 1"

R A N uptake  0.737 6 —0.500 6
1/2N 438 1/2N treatment

FE#E & & N content —0.908 2"~

TR BCE B N uptake 0,861 3" ° —0.745 8"

N 432 N treatment

TR & &4k N content —0.740 37~

MW AR N uptake 0,913 4 —0.484 8
DDMA : T¥ FfH B4 Dry matters accumulation; * , * * 434

FIR 0.05 0,01 KV E2EREF, FRF. ", " significant

at the 0. 05 and 0. 01 levels, respectively. The same as in ta-

bles below.

R s AN [) i PR B KR A R R i A S [ AR Y B
Tt Uhd B it 220 A L 1 K R AR R 1 SR 1S R 3 TR
T 7 R R R VT R0 2% 1) ) 7 R AN [ A IE R B UK
Fr. AR asTERS. N 21,5 mg/g, —
e i A B A%, b 11,9 mg/g. £ 1/2N 4b Bf & 1F
T.&MM A S EKIE®WKE TR 2 9%~
39. 3% . FREMREE A /N R SBRE 2 5 K R R
Koo 76 1/4N T, &M A& EHRIEH N
AEEETR B 20, 3% ~51. 1% 5 & 0 B e/ 19 2 B
7623 e KR AIRAE . 76 1/6N AbFEAME T, 4 i
PR B IE R N A TR 23.2%~52.8%, F
Rof s 38 e /N S SRR 2 5, B K i A R . FH G
PE 3T 2 B L A [) 35 PR AR KR R R S R AR A
FAR A R T IR B ) B 2 G A
K(FEK 2,
23 BMEEMNARERREABEEZNEENZIT
T [F]— it K T AS [ 5 R R 7K R o ol 9
EHRBAEREZES (K 3, &3 BKRE A
JRE T R A it 2K B B o 3, O 2= AR G
2 IE AR C L AEAS ) B4 32 BRI AR K R 5 Al it 20 Ak B 2
ERBEME W BEAR, 78 1/6N 4B K-, 4
PR R B A = A2 LR 7 5 Rl AR AR M 168. 6
mg. eI BRE 2 5 A, Ay 113.6 mg, 7E
1/AN Kb 3 K S, R [R] 36 PRl pR R R B B i
1/6NALFE T+ 10. 9% ~48. 0%, b THig B f /Ny 2
o HRAR af Fl, R KAR — B R b A, 7E 1/2N Ab B
IRV AN ) 55 R AR A AR R R R R 3 1/6N b B 1
Tt 63. 200 ~144. 6 %0, b Fh 1 B fe /> 1 J2& 0 Rl 7
R Je R 2 R TR S R L Y KT ik E)
IEH A (N KO B M AR A R B a5 1/6N 4b
BT 92.6%~279. 1%, b FHiR B fe /N S SR 2
R R R R R R DL B A B
A, B it R K B 4 A [ A B 2% 1R R R B
REBR B 22 5 it 05 m R TR [ 3 A

ER

m@é 800 ——N -o-1/2N —&-1/4N -B1/6N
B £ 600

& £ 400

> = 2008

¥ g X

z2eg O

=2

il Varieties

B3 ARAKETAKEIAZREENERRES
Fig. 3

N accumulation at different N levels

Genotypic variations in rice shoot
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AUE] AR R R 22 5, Ul W it Z K CF 19 22 A A
FREBEENAEEETHEEZWEN. MEAEH
S R R AR AU S AR T R B SR A
2SN, ARHRERSAZ TY M
PR B 2 IE A DG (P<<0. 0D,
24 BEEMNAFEFEABRMHEEZNTYR
EFERERNZm

AE T Y PSRN KRR ZEFHEL
— AN SRR = KR T BT AR R T LA A
RN it JFH 2 983 it P RN B A R I IR 5 s .
2253 BT 2R W1 A TR i 0K 7 7T A [m] 35 PR A L K A []
S ARAE AN TR it A AL B, R T 0 A 7R R AR
TEAERL B35 25 5 (P<<0. 01) , T HLjiti &0 b F 5 E
B2 (A A7 e B 0 BRSOy . fh BT 4 W] B i
RKF B2 8 AN TR) 3 R OK RS S AP R B R R T8
BT R R R T REEE, 75 1/6N 43
T B ER T A 7 ROR B 1 e — R KR R
132, 1%, m AR MY 2 BB 2 5K R AL R,
70.1% 5 1/AN ZbHET  BRHKE 2 45 558 5 R oK =41
mn PP R T A 7RG 1/6N AL B TE ]
ZS AR TFE 3. 5% ~12.5%;1/2N b H# T,
AN TR DR R T 3 AR TR ROR B 1/6N A B [
10. 6 %6 ~35. 4 %6, T i e B85 d5e R 19 2 — A3 e il ol » e
/0N ) 2 8 T P R o o 5 22t 0K O 3K 30 0 R R U
AN TR 3 R R R 2 T 0 AR PR ROR 8 1/6N A B [
22.7%~52. 8% » T P& MR FE B KB 2 0 A o il i
/N B 245 R L 25 G A i R I B 260 K O

BB 1R o AN [ 5 ER ARRE R T W BT A 7 R R 2 (]
[ 25 5 28 W A /N L 1 B e 207K O R A% BH i el A8 S ]
HRBAR TP AE - RORENZEs, AREHRRES
S5REZTWRAF MR Z A LE R AR
PR 5 T oA 7™ 850% 22 (8] A A W) 3 1) £ A 56
PE(Gr=—0.6413""),

§+ £ g ! ! o

== .30 E1/6N QO1/4N B1/2N ON

HET

K= S

R &3

b 5

E“%\'Z = SHAP Varieties

B4 AEAENKETAKBTURESIRZNERBEZS

Fig.4 Genotypic variations in nitrogen dry matter
production efficiency at different N levels

25 THEERERUTHE

A T N AL PR A [A] R R OK A ) 4 NOR
WP 5 R ISR 3, Bl N & 095, 5% 8 78 -
by N RFHMEE BB S, 1/6N,1/4N,
1/2NFT N JEAb B2 3 vh R RWAR B 3 0y
5k 60. 05% .67.21% .73. 02% F1 78. 72% . Xf +
B R R AR AT e 0 B 3R W1 < A ] 3 DR RO
[F] 80 Ak 22 1] LA B AR ] Ak 38 %) AN [) B DR AL ), % N
R RN #R A7 AR 3E A 22 5 (P<<0. 01) . T AL
Jith 28 Ak 3R K DR Y 2 ) A A B I 2 A AR AR 5 A
[Fi) 242U AR it b A AH W) ) b AL BT, 238 N R R
WLV 22 8] A7 7 ) 35 9 22 53 (P<<0. 01D L Tl
Aab B 5 ity Ao 2 R (] 3 A A A 35 ) ELAR AR

R AMENKETARERBKBHLERAEE

Table 3 Soil N apparent balance of different genotypes rice at four N application levels

SR R g 5 Al N R E R /mg N accumulation A 14 N R R WP /mg Soil N apparent balance
Genotypes 1/6N 1/4N 1/2N N 1/6N 1/4N 1/2N N

1 134.71 166. 25 260.59 438. 28 195. 29 333.75 739.41 1561.72

2 129.62 154. 30 258.62 440.76 200. 38 345.70 741. 38 1 559. 24

3 168. 56 189. 07 275.01 435. 33 161. 44 310. 88 724.99 1 564.67

4 113. 65 129. 30 208. 55 218.97 216. 35 370. 70 791. 45 1 781.09

5 120. 44 166. 96 294. 56 456. 62 209. 56 330. 04 705. 44 1 543. 38

6 129.55 170. 67 293.93 460.97 200. 45 329. 33 706.07 1539.03

7 155. 90 199. 50 337.80 561.40 174.10 300. 50 662. 20 1 438.56

8 122. 66 148.63 256.43 354. 56 207. 34 351. 37 743.57 1 645. 44

9 121. 81 135.07 227.59 451. 15 208.19 364.93 772.41 1 548. 85

10 127. 28 179.55 284.95 438. 36 208.72 320. 45 715. 06 1 561.65

x 131. 82 163.93 269. 80 425. 64 198. 10 336.07 730. 20 1 574. 36
CV 7.02 7.72 7.09 7.21 4.79 3.65 2.59 1.92

F {4 F-value 12.45** 10.61" "~ 11.45" " 26,227 " 12.45"~ 10.61" 7 11.45*~ 26,2277
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Effect of nitrogen application on nitrogen uptaking and utilization

in ten different rice varieties

SONG Zhi-yong LU Kai LUO Feng LIAN Xing ming

National Key Laboratory of Crop Genetic Im provement ,
Huazhong Agricultural University sWuhan 430070,China

Abstract Using ten rice varieties of different nitrogen dry matter production efficiency as materi-
als,the effects of four nitrogen treatments on nitrogen dry matter production efficiency (NDMPE) ,dry
matter accumulation (DMA) and nitrogen accumulation (NA) were investigated in pot experiments. The
results showed that the nitrogen application increased DMA and NA,but different genotype rice had dif-
ferent increment. With the nitrogen application,the NA and nitrogen content (NC) and DMA increased
significantly, but the DMPE obviously declined. The NA was significantly correlated with NC and DMA,
the NDMPE was significantly negatively correlated with NA and NC. Significant difference of soil nitro-
gen apparent balance appeared among different rice varieties, and the difference become more obvious
with the increase of nitrogen application.

Key words rice (Oryza sativa L.); nitrogen application; nitrogen accumulation; nitrogen dry mat-
ter production efficiency
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