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Abstract: The evaluation of nitrogen use efficiency in low-nitrogen level and correlation coefficients among
characters related to grain yield and nitrogen use efficiency were conducted by using mini core collection of rice
(Oryza sativa L. )in China. The results showed that the range of variance of straw nitrogen contain rate(SNR ) and
straw nitrogen absorption per plant were 0.56% -1.85% and 0. 04-0. 61 g, respectively. The range of variance of
grain nitrogen contain rate( GNR ) and grain nitrogen absorption per plant was 1. 28%-3.23% and 0. 02-1. 04g, re-
spectively. The range of variance of nitrogen absorption per plant was 0. 10-1. 30 g. The range of variance of nitrogen

grain production efficiency ( NGPE) was 3. 85-57. 52 g/g. The range of variance of nitrogen plant biology production
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efficiency (NPBPE ) was 17.56-104. 02 g/g. The range of variance of nitrogen harvest index (NHI) was 7.05% -

88. 58% . The charateres related to nitrogen use efficiency were obviously different among rice germplasms. The

SNR, straw nitrogen absorption(SNA),GNR, grain nitrogen absorption( GNA) and plant nitrogen absorption( PNA )

were no obviously different between japonica rice and indica rice. There was no obvious different on NPBPE, even

the value of indica rice were a little big than japonica rice. There were obvious different on NGPE and NHI between

Jjaponica rice and indica rice. NGPE and NHI were significantly positively associated with seed setting rate, grain

weight per plant and effect panicle per plant. Directly to select seed setting rate, grain weight per plant and effect

panicle per plant were more effective selected higher resistance to low-nitrogen and higher nitrogen use efficiency

under low-nitrogen condition.

Key words: Mini core collection of rice ; Low-nitrogen ; Grain yield ; Nitrogen use efficiency ; Correlation
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Table 1 The name and origin of 204 accessions of rice mini core collection in China

GRS MEEH REE TRAY%-%5 MEEKR  RTE THEE|%E-RT BREAF FEE LRHER

Accession Accession  Province Sub  ||Accession Accession  Province  Sub  ||Accession Accession  Province  Sub
number name of origin -species [\number name of origin -species ||number name of origin -species
02-00058 HETREEF Wit B ||15-04016 =Ht "% 21-01989 BAE =H#
02-00133 RAEHS Wi B ||15-04286 w15 I'& 21-02089 LA B =F
02-00210 wWEER WL g |[16-00163 HEREFEHE SHE 21-02171 Fie ]

R E 16-01841 BfF & It | 21-02224 F 1] 1]

02-00294  KJFE300 K 4L
02-00295 HEEE 4k
04-00115 P —-81 IF

16-02459 agRs I
16-05252 k-3 I'E
16-06887 L AH Im; |

21-02235 £ IR =H
21-02619 053 7 =M
21-02769 MEAAR FHE

05-00024 ek as 16-09350 KEE® TH 21-02824 EX ]
05-00052 AKER IT 17-00435 WEBRK Wi 21-02851 xE P
06-00035 H G 17-00502 FEEBH M 21-02852 F-3.3 1 b1 ]
07-00010 Zh%k8 BiET 17-00524 L B 21-03121 EL R =l

07-00109 BER REo
08-00036 AR ti
08-00066 ERM L&

17-00966 HBEKIEZHEK #it
17-01470 HEWI wi
18-01067 EHE WE

21-03433 SH% |
21-03781 FE - |
21-03879 mEE =R

]

08-00253 HERE L% 18-01903 BB EE 21-04413 EHE =
09-00530 RERHHE LK 18-03950 E3)S k] 21-04506 HEFA =W
09-00724 BERRE T 18-04082 amKs e W 21-04732 NEH =l

09-01361 += LK
10-00463 &G L
11-00322 A+ Z8

18-04906 T3 FiH L]
19-00022 FB ol |
19-00205 BB i

21-05048 P} 327 =M
21-05072 I=1 Fak =i
21-05171 e =il

11-00389 i) '3 20-01262 RS i 22-00040 Ba #M
11-00403 BAE T 20-01452 333 Lyl 22-00513 85 1 .2,
11-00529 BRER zZ¥ 20-01734 wXams  mi 22-00570 E-3 #M

12-00589 &£8A If
12-00644 % 18K burt;)

20-02073 WL )it
20-02821 k4 B iy

22-01439 T3 HM
22-01615 DR #MH

12-01446 ZEHR a1 20-03042 an mJil 22-01843 IR (2) HM
12-02254 H1% b} 20-03053 =8t [T} 22-02148 +88% M
12-02280 b 733 LHE 20-03215 WES hugfl) 22-02356 G 2 M

12-02373 B o]
12-02850 ax=#yg If
13-00723 SaR E-§-

21-00083  XELH(K) =W
21-00272 XES =W
21-00357 EF ZH

22-02423 FETURE  RM
22-02754 EE # M
22-03815 REERL RN

A A A A I I - NS EEEEEEEEEE AR R R
AOA R 2 R O A W R 2 A AT AN R 2 AN O 2 2 o2 2 oQy o2 ) 2 o 2 AN W A 2 A 2 2 2 ooy 3 2k oy ook oo gy
AR OAE A 2 A O X O O R oA oA 2 R oA A O W R I oA OO oA oo OO WM

13-00737 18] -1t e -3 21-00529 Zt+® =W 22-04053 HA #HM
13-00816 K ¥ 5 E§- 3 21-00694 FLAR Z# 22-04574 EEAH  B®M
13-01006 =Y 2 Bg 21-00785 ABE =l 22-04637 N=E 3 2
13-01301 —X& HE 21-01082 KER b} 24-00195 BAF B
13-01433 KA £ ] 21-01106 F 23 =# 24-00215 BB B
15-00503 BT i &R 21-01120 5 b4 ] 26-00008 pufatd [iE 4
15-00648 “ [ 21-01165 AR =l 28-00005 mER TX
15-01740 B4 IR 21-01257 wa z# 29-00010 HEKX P33
15-03025 *& & 21-01577 AFH Z# 30-00195 EHRMMEI8 X
15-03057 MEEMS K 21-01744 EEH =M 30-00206 &H658/ %
15-03168 HELEE K 21-01853 FEEK1 =8 &9 HR539
15-03336 B4 % 21-01899 2R3 Y | 30-00210 ahEX 4m i
15-03586 HEm & 21-01970 BAKAE2 P | 18/6% 65




38

REEF ABMMOHE AR ARMRERNE TN REMERIT

355

- £ 3

5—-%% HELAHK FEY ERXE % —-RE HEEH  FE EHER|4--RT MEEH RE EHXL
Accession Accession  Province  Sub  {lAccession Accession  Province  Sub Accession Accession  Province Sub
number name of origin -species |inumber name of origin -species |lnumber name of origin -species
30-00244 &% &% # [|RoO14 %630 L] #i  ||ZD-01266  [TRE&E15-1 0 Hli

2208 R0032 IR661-1(8) #Hi £ [1zD-01328 a8 E% - Hh
31-00032 RImE 1 1] # |[ro215 #c12 W B [[zD-01402 MEE10E HE H
31-00042 mmT 2 B #i  {{R0O333 #7623 fiat: & |[zp-01423 MMM 1ES HHE R
31-00388 a-E b 3] # [|RO337 T 21 L ¥ |[ZD-01512 HES ] ]
A0016 LB%B WA #i ||RO430 76-1 as B ||ZD-01559 %K 115 L . ]
A0060 7% B W H ||Ro447 HtK 628 WE ¥ |[zD-01820 H\/2E AH H
A0086 BH—-SB WiH Hi [|Ro468 HEEK  WE #  [|zD-02017 ¥H3E5  m) ¥
A0096 L 301B WE K ||ROS15 #K 91269  Hif§ Hi  [|ZD-02032 WA 151 ]| i
A0112 ZRHEWEB WA . B [|Ro604 JWR 221 iy #  |lZD-02261 B8 s 4Lm . ]
A0 SE%4B WA M |ZD00002 RE4R K M |z0o2  BEIS WA 0 ®
A0132 Bok M g |[2D-00141 ZHEE K H zp-02324 U287 AT B’

K658 ZD-00213 w18 IE Hi  |[zD-02431 wars K i
A0172 HWNEI6B K # ||zD-00358 W®3s  HE | ||ZD-02495 EREERX JH i
A0240 BB I # [|ZD-00474 —HE1B WL # [|ZD-02547 L ¥3 I ] i
A0244 #x B bini) # [zp-0o0s60 Emm 1S  IH #1  ||ZD-02605 2tk18 ER *h
40246 ARBI1EB LA #)  ||ZD-00587 BEER LK # |ZD-02685  H87-304 M .
A0298 RRB E3 4 ®  |[zD-00592 HE2E  OF W |lzD-02694 MHHIE  WiE #l
A0386 29 B aF & |lZD-00743 REHE3IS @l #H (zD-02715  MEBMITS HéE i
A0408 WB49B =l #i  }|ZD-00747 B i} # [|zD-02944 Kl 232 ILH i
A0430 w1238 #A - M ||ZD-00760 f5F101 Pl $ |zD-03104 Al 240 3 ] i
A0434 808 bk #i ||zD-00806 FAFE )il #® |[zD-03115 4HS55 KW . ]
A0464 aih-78 M ¥ [jzD-01001 mE28 REL & ]ZD-033%6  gRAKE MmN ¥
A0596 cBA97TB @ B |zD-01006 BE#M28 K M |lzD-03525 BESS  WE ®
A0598 88B L #i [IzD-01108 bt} I 3 # ||ZD-03867  MufFEk#e L 3
R0004 w154 wE # |[zp-0o1195 @mE218 K #

1.2 BERBSHEGRLE

1.3 EHEAX53ERMAE

BFREE.BNAFEBRPE 10 MEK,
BRBRBE AR THRAMS S ARG
HWEWT, AREETEH#TALRE LM, E
MEBAEERANBE BRITER . BRAR
BAELE . THEMAKTHES N2 KEE
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T 24 Gy 0 BT 7E TL 79 4 B B b IX b AL B S i
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2 ZRESW

2.1 XBREOCHRTEREHERHRBER
R2PIHT 180 KB LR B R EEK

£2 ABRBELHEEERERRORVER

BRE AR THE BRARER S kTRE
MEBBEHENERE B/ME FHETREK.
EEAMSMHEOTEMTER. NF2 TR, K
BHBEOHREEREHERNXUEERRER,
P S0 % 61. 90 ~ 180. 25 cm , 7 ¢ 45 I8 410. 99 ~
34.20cm, BBk A HOEE S5 U8 Y 1. 00 ~ 28.20 78, 4%
LHEIEN 18.02% ~100.0% , Btk F R B2 | N
0.84 ~60.24 ¢, Bk FEFF EASIE N 3.65 ~65.00 g,
KBAB LR EERZBRNERZRY KT
16% ; HR/MKK BB FRE > REBHE > #
BM > ABARBE >HE >ELE>BK>TH
H2REEFERZUHRMOWFESHERK
B, FERZERERFRIMHER S ADIREEK
P EERZHEREERHMNERYAEE.

Table 2 Variance of the main agronomical characters of rice core collection

BRH(A) HER(%) THRE() BHEREYE BKTRE() BHREHE(g)

B Item ﬁﬁ(cl'n) ﬂ‘ﬁ(cm) No. of grain  Seed setting  1000-grain  Effect panicles Grain yield Straw yield
Plant height Panicle length . .

per panicle rate weight pe rplant per plant per plant
K {H Max 180.25 34,20 314.22 100. 00 31.78 28.20 60. 24 65.00
B/ME Min 61.90 10. 99 20. 67 18.02 13.71 1.00 0.84 3.65
11§ Mean 109. 61 23.13 98.71 69.23 22.14 9.45 13.05 19.74
EREE(%)CV 31. 00 16. 88 44.74 21.14 16.01 43.73 ' 69.97 64.94
R E 0.55 1.36 2.62 1.95 3.34 0.99 0.09 0.38
ANOVA of repeats
SRR & 25.17°* 3.67° 7.05** 5.94°° 3.25* 2.98°* 4.47°° 4.33°

ANOVA of varieties

" RR0.01 KELEXFEE; " means the difference significant at 0. 01 level

2.2 ABREOHREARFBERAXHERSH

2.2.1 KBRECHRERAAEAXMERKOE
TR WmASAR KEHBELHEARARAR
HMAURERAKER WEKTFRIAETEN
0.02~1.04g, AR FHRFEFAHEEIRN 3.85 ~
57.52¢/g, REAEMTBAAEREIEN 17.56 ~

£3 ABRHORRARAAEAXERNRVER

104. 02/, BEWIK IS EZIR R 7.05% ~88.58% ,
KEHEOHRARMAREXEROERZEY
KT 12% ; FAR/MRR Sy Bbk 788 BB > HBbkES
FERE>HEASHE > AREY-RAME >R
RTH-BAME > RRGKER > HHFTAE>
FRERE,

Table 3 Variance of the relativity characters of nitrogen-use efficiency of rice core collection

5H Hi¥r FH BREF  BETH H HEFE>R HELYT A8
Ttem BRER(%) BEER) SAE(z) AER(z) AHE() FAHFR(yve) BAMB(yg) HBBE(%)
SNR GNR SNA/plant  GNA/plant PNA NGPE NPBPE HNI
B A Max 1.85 3,23 0.61 1.04 1.30 57.52 104. 02 88.58
/M E Min 0.56 1.28 0.04 0.02 0.10 3.85 17.56 7.05
FH{H Mean 1.18 1.86 0.22 0.23 0.45 28.00 43.03 51.38
EREH(%)CY 20.15 12.99 54.52 64. 08 49.75 28.85 36.45 26. 51

SNR:Straw nitrogen-contain rate; GNR : Grain nitrogen-contain rate;SNA ; Straw nitrogen absorption; GNA :Grain nitrogen absorption; PNA : Plant nitrogen ab-
sorption ; NGPE ; Nitrogen grain production efficiency ; NPBPE : Nitrogen plant biology production efficiency ; NHI ; Nitrogen harvest index,the same as below
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2.2.2 ABREOHEFHEZEZNTHAER
MR LR TR SRS TR &R E
KB HE(E ) MIFEN 20 B FRERARSF
BERRBSHOFMEER(RY) XY, FTRERE
5fREHEEMRMEZRRK RAT BB
R RKE FRERBRME, XY 1.28%;;kA MW

<15 17 18 19 2 21 22 3 >3
FHERE (%) GNR

®4 THRAEEMTHEARRENKBEHR

NIMHBERE=F TN TRERERR, K
3.23% ;FEHE R 1.86% ,EREH N 12.99% , %
HIEEMERHRUERH FTRARRRE, B
0.33 kg/667m’ ;3R H F M AERE MR EW TR TH
BEE, ¥ 20.72 kg/667m’; ¥ 3 X 4.70 kg/
667m’ , B R AH K 64.08% ,

FHEEE (kg/667m’) GNA
Bl ABREODEFREARENFRSARORESTE

Fig.1 Frequency distribution of grain nitrogen contain and nitrogen absorption of rice core collection

Table 4 Rice germplasms with high nitrogen contain rate and nitrogen absorption of grain

LR T k% FRARE(R) || EEK T *R tﬁ:f;i
Accession name Subspecies Origin GNR Accession name Subspecies Origin ( g/CNAm )
J"HMi%E4 5 #l I"& 2.15 BENng A ILH 8.28
R A L I" &R 2. 16 LEL i W 8.38
fHfEX | B/fH 65 i f 2.17 BEN i =l 8.42
HEKET g Wi 2.18 mAERKaE L Fopld 8.46
# B H LA 2.18 XE Hi = 8.54
¥ 7623 3 t# 2.18 sh1 5 i wg 8.67
#K 115 :d L 2.18 HE#H2E Hi IS 8.68
HWER 108 L] ] 2.19 BT L] m 8.72
T 21 3 LI 2.20 "M% 45 h )& 8.75
F A 240 Kl ZH 2.20 A LG - e 8.85
NRET3 g by:] 2.22 HE3 8 ] g} 9.45
21978 Kl panyii 2.24 JWR 221 5 L 10.13
P o i I & 2.25 MRAR K & Hh m 10. 20
2 s & M 2.30 ¥ 101 L Lpll] 11.40
# 4% 16B Hli & 2.35 SHE o lugll} 11.58
HEHT S L i 2.36 w18 i ] 11.64
et fr i [iif 3 2.42 KK 3 s . W 14.95
“hE1S L #iT. 2.49 fed 5 1 ;) i 15.71
HAm -] P | 2.62 am1 g * B 16.08
=$-r H m 3.23 &% ;] M 20.72

Xt 104 {53 KRS #p R0 76 43 4E RS R 0 T 45
REHW B TFRSARNRKME B/MIAFEHE
9% 3.23% ,1.28% M 1.87% BB FREEE
MBRKE. RMEMFHES R 2.62% .1.40%
ML85% ;IR FREARNEKME. &/ME
285151 % 0. 81¢,0. 03g #1 0. 25g, RGBT
BERARNBRKE B/MIAEHESH R 1.04g,
0.02g M0.21g, MFANFHEHAEETHEE
ERAMNSTAHERAZENER,

2.2.3 ABRBOMRARFSEAESENS AR
MAKBERBEORBEBHFIRAESIAERESY

HE(E)MEHEARSEFIEAEREN 20
BABHREFR(RS) TR BHSERS5HHT
BRABERMEFERAKNER., XEZHNE
BRHREAEBOETSEARRE, (TN 0.56% ; F
EYENHERRAER 10 /A SEXRA,
H1.85%; FHMHE N 1.18%, TEREH N
20.15% , RERMAMHMBHEHEROBRE
RERM,H0.87 kg/667Tm” ; R H B RN E R A
FAHEBENEHRSEAERERHE, X 12.12 ky/
667m’; - 1 % 4.33 kg/667m’, B R E X
% 54.52%
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Fig.2 Frequency distribution of straw nitrogen contain rate and nitrogen absorption of rice core collection

RS RNSAEZNEFSERLBWAKBHE

Table 5 Rice germplasms with high nitrogen contain rate and nitrogen absorption of straw

R 4 55 T F *% BHEEE(%) | HALK T B ﬁjﬁfn;ﬂ
Accession name Subspecies Origin SNR Accession name Subspecies Origin SNA
A 123B i M 1.45 #C122 . ] e 7.69
7K I 300 -3 ik 1.46 HEE . ] X 7.79
TRE1EB # bai 1.46 ATH . ] E- | 7.93
i1 287 b:d bidss 1.46 a1 e # wE 8.46
PUfE AR 6 ] 14 1.47 bk . ] =M 8.49
ETHREET -3 it 1.48 THE H #M 8.57
BB/ 5 ;] [IIT:i] 1.48 AAF . d =H 8.61
#IUiE 16B i & 1.50 SFE ;] ma i 8.73
T B e H Wit 1.51 -3 2 i Py | 8.76
=43 #l i 1.52 “@H i & 8.83
HRB . ] Y 1.52 EEs L =l 9.11
+AR L M 1.53 o f - i Y-} 9.13
AER ;] % 1.54 BT L "% 9.26
6B RS 328 ] il 1.57 NERR . ] & 9.43
HER ;] L5 41 1.60 JWR 221 : J L 10. 08
B X240 #h 3¢ 1.60 REAAZE : Z# 10.26
KT = 2 3i 1.61 B i wg 10.52
A fm . ] F | 1.65 XEE i =W 10. 66
&% B Hi W E 1.75 FH b1 'K 11.25
HWEE 105 i ] 1.85 &g ;] -] 12.12

Xf 104 43 HOFEFh G A0 76 43 48 A8 Fh B B0 43 4T 5

REW MBEHSEENERE K/MIAEEE
SH1H 1.85% .0.66% F1 1.15% ,EREHFSTEX
BB RE B/NMEMFMES A 1.65% .0.56%
ML20% ; IRBRkRBFESARNRKME. BME
FEHE 55034 0.57 g.0.04 g F10.23 g, HFHS HEkfS
HEABRNEXE. R/NMEMEHESHIHN0.61 g,
0.05 g #10.20 g, FTNKNBHEIAEESEEE
ERMNSTREREBENER,

2.2.4 ABHZOMEEAGESERNEELY T
RAAE MAKBHELOBREHEKSEENARE
WERMHRRE S A (B 3) W, &R E 7R
KMER, RFEBRTHERMRRBE 2 SHOEK
BRBEBAL, N 1.94 kg/66Tm” ; 5K B M B EREF
FREBAOHEK T RERE, X 25.91 kg/66Tm’; F-1

{7 9.03 ke/667Tm’ , BER Z B K 49.75% , KB H
MEEBMHEERORRED BN HERMK, N
17.56 ¢/g; KRB MBHRZERFNRREY ™
BARRER, N 104.02 g/g; FHH K 43.03 ¢/3,
BRFEHHI6.45%,

Xt 104 frHUREFH A 76 HER/H RO ISR
U BT ARORKME . &/MEMFHE 5
4 1.235.0.14 g f10.48 g FREHMESEBRNE K
1B B/MEFFHE 5514 1.30g.0.10 g 71 0.42g;
HBRREY ™ &FFARMRKME B/ MEMF
551K 104.02¢/g.21.37 g/g M1 43.66 g/, EREAE
YRR RN RKE . B/MER P E 45 R
85.89 g/g.17.56 ¢/g #142.17 g/g; H¥Fil N0, itk &
ABREERAMNBIRERE B ENER A EEY
FRAARNESKTER,BERABE,
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Fig.3 Frequency distribution of plant nitrogen absorption and NPBPE of rice core collection
225 RETHFBRAREMERUREN N  EFNEANAEMEARKRERRRK, 250K

KR TR O B R R R TR B R R R R R ORI
BREAH(E4)SHEHHRETRSRA AR
MARBIRIEHB KR 20 AR EHEL(FK6)
TR, BE TR R A AR R BORE R
BEEBRANER. RAZHKHBERFRZROR

3.85 g/g M 7.05 % ;3R A ¥ A B EE AR A 190 85 £
RE TR BA MR MER SR B E, 58
57.52g/¢g F188.85 % ; K- {H 4 51K 28.00 g/g
5138 %, KERRHESH N 28.85 % Al
26.51 %,

—260 5 80
E 50 g 70
54 55
xE 30 N g 0
2 20 | z ;g
B Y w _ o ;
qg 0 2 AN R oy A i = 0 - B
£ <10 20 25 30 35 40 >0 & <0 20 30 40 50 6 70 80 >80
ER TR BHAE (gg) NGPE HFWHEIEN (%) NHI
B4 ABRBOHRRETFRCFRAAENARUREL AR S%HE
Fig.4 Frequency distribution of NGPE and NHI of rice core collection
6 MEFHFRAAZRHNAEZURELRENKBHER
Table 6 Rice germplasms with high NGPE and HNI
HRAK  # xm  CRTHER ik EH %5 RRUL
- Accession name Subspecies Origin MA%(ee) Accession name Subspecies Origin (%)
P gi NGPE pe & HNI
8 UKL H N} 36.34 w15 Ll I} 65.29
HLYE i i 36.42 EK 115 g HPIL 65.34
IR 15-1 #l ' 36.67 1% 15 i BE 65.48
R85 ; EiA- 36.95 HmE bt H ik 4 65.62
K232 i TH 37.02 7623 g fint: ] 66.22
BEs 5 g E 37.27 % B Al ¥ 66.39
42 B 1. | 37.33 HEE ' FY-] 66.82
ek 3 S Hh Lk 37.33 BE#2E i I'& 67.15
BXx Hl I 38.00 YH—5B # #E 67.47
axk=#HA Hl bani] 38.29 I"HE4 B Al & 67.76
H oK 220 B i =R 38.33 TR Al #H 68.05
Eg2g Al &K 38.59 £ Mk 220 B #l f 68.62
B #l il 38.70 £k 83 . BRI 68.81
KERERS #l ] 38.80 BARESS # ;] 69.07
HE28 ® o 39.80 B 5 COHL B# 69.37
WA L] #M 42.53 g3 8 5 wi 69.61
am15 Hh E§- 42.80 =3 EoR Hh & 70.11
3 8 =/ W 44.62 7B 15-1 # It} 74.81
21 . BM 46.50 R g #M 79.99
I 1 " g 57.52 Fitn® 1 5 1] 88.58




360 H Y & # % B % K IVE)

*F 104 {3 HUREFH BT AN 76 O3 EERS Fh I 247 45 R
R HRERE TR AR R KE . R/MER
FHME 55 % 42.80 g/ 3. 85 /g #128.28 ¢/g KR
AR TR&BARRERAE B/DMEMFE S
#57.52 g/g.5.22 g/g M 27.62 o/ g IR R E Wi gk 45
i B KAE R /ME RSP S{E 22 5 9 74.81% (7. 05%
0 52.08% B8RS RR WK I BN BOR M S /IME 1P
BB 5 %) 88.58% ,10.33% #150.52% , BREAE
FHEBHMARSHRURE RN R RENER/ME
BIR TR B H 50/ T RIS, 3R B4 MRS
RETHHAAEMARREBEREKTERS
HEH, IHBEER TR BAHERT 29 ¢/s 1
FREA 5T 43, & BIXHIRE R & 54. 81% ; BR M3k
HHKTF 0% M BEA 71 6, & 500 75 #h R 6
68.27 %, BREARTH"BAMMEKRT 29 ¢/g
FERRAE 33, G SR RA R 43.42 % BHEK
BAEBORT 50 % BRI R A 36 1, 5 S XM R

®7 XBFRNERMAREXMERAMBEXR

#147.37 %, REFHRAMESREZRHKER
EERBMABTFHEFERHBHER,

2.2.6 FRMEAEFMAZFEAHRNBEXIH
ERAKEF,.FRESAEAHEELRERWOH
EANERIIFERT. AMEREH, BH TN E
5B sAs ARETH=EBARENA KUK
HEREEEHL AXRFRAHESHHBIHAR
MARKKERERBEEME, RAHESH
B AEFR=&AMNARMEE KR BESOH
B —REREFOF B Bk ENAERRE
BEAEHHE, —BREAABRBHNAETFRARE,
BHRANESENE STE AR MR
EENBECME, STHEERHEMAETF
PHAESELE THE ARERNAK TN E
ERBEEHX,. RAEREKTERBHUFERT,
KB KR GEEEMARBREZOMH, — R
BEBH=BEMARFRARE,

Table 7 Correlation coefficients among characters related to grain yield and nitrogen-use efficiency (NUE) of rice

) N ,
R P P THE p— Bk BE Mk AETRTE AEEYSE
Teai . . BHE TFHE S4B AR i
rait Spikeles/plant SSR 1000-GW  Panicles/plant .
SW/P  GW/P  PNA NGPE NPBPE
2590 % SSR -0.27**
T8 1000-GW -0.23** 0.24°°
M Panicles/ plant -0.24** 0.31** 0.12
BB E SW/P 0.49°*  -0.16" -0.17* 0.30**
HHEFRE GW/P 0.27°" 0.44°" 0.18"* 0.62°* 0.42**
HHEESME PNA 0.43** 0.19* 0.06 0.57°* 0.75** 0.87°*
HERFHFEARE -0.12 0.72"* 0.34** 0.42**  -0.23"" 0.62°" 0.22°*
NGPE
AEEYFRAME 0.35**  -0.50** -0.35**  -0.21"" 0.67°* -0.23** 0.09 -0.59°"
NPBPE
ARBKER -0.23*" 0.68"* 0.28°** 0.39** -0.41"" 0.48** 0.10 0.90°* -0.77**

NHI

SSR:Seed setting rate;1000-GW :1000-grain weight; SW/P:Straw weight/plant; GW/P:Grain weight/plant

FREREMAREAREROMERITE
HARTHF-ENARESELE BRTHENS
BAEKERBEEMX, KHAXRHS MR 0.72,
0.62 F10.42; ARBRIEHEFE LR BB THE
MERRBBBLERBEEMR, HAXRHES N
0.68.0.48 f10.39, AN NERKKFBIEHHE
BT SR SR THEMAKARERTUES
T} 15 3805 R0 5 37K 8 b [ 9 B 9 4

3 itig
31 XBERBELOMRAEFNARAXMRRD
ER
BRFEEIANEN, ARARLBRSAAK
REAMRHELOR SALENEARXARLR
HAR AL B AR B AR A F A R B
HEMR, Wu P BRAY, #XKBEHOEAE



3Im REES AR R AR HEM RO EE TN R HAXS 361

MARRILERFMBHFEAKRBREME, Park
M s HEIANY, K BAFGARER
BRAARREMBAERRABRKKESR, WE
RAMGH BFERANARAREER. ¥R
2% PRI R, KRS R R B K R RE R
FRKFEHIFERRER, ERRZHEROELY
ERWFHARER > HERE > T EER. AHES
REWKREMEOFRTEILT R R AR KK 2
R FHARHSANAERRAARERERNERR
BHKT 12% ., RASRESSEAR . FHEEE
H5ERABAMHEK IR BERERBANBEMERE R
EFER RAREVTBAMFARERK TER B2
RARE AR TFHTRAARS AR GHRE R
ERANBLEMFEFERHBENER. ARAHZ
ARUERESFEFERRER . AFRMELIL
TREMARMRERERHME, KPRARM
HERMRERNEKFRE AR THTEMA
EMARBEIER D50 52.68 5.42.8 ¢/g #
65.48 % ;R A EMERBMERIMNE | ®EKT
BEARXRTFRTRAAZMARKRKELSHA
51.07 g,57.52 g/g #188.58 % , S+#rikNy, WXt
Ll e TR PN P VY
B o 16K 2200 8 50 280 H o TR BE R
3.2 KkBERFAEHEXEROEXE

De Detta %' " BFJC 8Kt , AR A HARERE
KEERARFEREFER FAER . FT RE
FUTIRILAH LB ENRDHERE, g g
BREH BETB B ELERMURELSRA
FHARE ARBRRERAARABRYERE
EMX, AHRER ERAXGT AXRTHTE
FAREHLE THE ARABER . L% TR
EHAEKSARNARBRREEREEFEML R
REBRER S LR THE AR ST
EERBEEMAX,

BARFE B KRG, &R E AR R R
B TUREFBEMFHAFREAANEESR,
AERREMARS B LA BME 2 63 v
HERATRERELR P EFEAMK; SRRER B
BEERABRZEYERBEFEMX, EMTHER
KERRAABREO NG, KBS " B
WHh BREAMER TR A BAMEARFARE AH
HEER. BRES PN, 5 AR,

EYrEg RRFRMSLERTEIWBERANRAR
BOKRM B R E bR, AMARH, AR TR
BHARMRRURBHE S LR SR THNERN
HBHRAMRBRYERBEEMX ANERARKF
BEMERT SLE BRTHEMERE YR

AT LA S 1 S R SRR R R R B R SR A

t E5d

[1]  FAO. Statistical databases, Food and Agriculture Organization
( FAO)of the United Nations[ EB/OL]. [ 2010-12-231. http;//
www. fao. org.

(2] ODyuR TR ARBEAHEXOEHELHEERER

- [J]. kR ,2002,16(3) :261-264

[3] W@ HARMERSHMAIM]. IR % T K,
1999:1-24

[4] Ten Berge H F M, Thiyagarajan T M,Shi Q H. Numerical optimi-
zation of nitrogen application to rice. Part. 1. Description of MAN-
AGE-N[]]. Field Crops Res,1997,51:29-42

[5] ZHEE.FER.ERZ. & RERZAAKBEHROIR
5Ra(]]. pEKR¥ER,2003,19(1) :66-67

[6] HWKRFESEE, BEK KBRRARNENYRILFNERY
mpk(J]. PEREIER,2006,22(6) :29-34

[7] &#FE, 864, FAEE AENHRLIREETRERD
BHEEAFBEITI] KR K% %H#,2007,38(5):
706-710

[8] H&E GhH. BEZ KBARENURAXARRAEER
[3]. i EARER ¥ ,2003,17(3) :233-238

[9] ®BBXR.GRRA,RERK,%. FHT R SPDA 7&K
FKBHFELI]. 5 FHY T F#.2005,3(5) :695-700

[10] hAR. MRS BER. & ARASKBHERHEMEOY
HBF( ). Y A% B B AL ,2001,2(4) :16-20

[11] BN, E%R . BUE, % FAEERER T RRKENK
BEAMAKR "ELARSEOEWE)] AP ERSER
#4%,2009,15(2) :283-289

[12] %V 8 RS ABREEMARROMRARRE
shi (). HYE FRSHEH £ ,2009,15(5) :1215-1225

[13] Wu P,Tao Q N. Genotype response and selection pressure on ni-
trogen-use efficiency in rice under different nitrogen regimes[J].
Plant Nutrition,1995,18(3) :487-500

[14] Park H,Mok S J. Efficiency of soil and fertilizer nitrogen in rela-
tion to rice variety and application time, using 15 N labeled fertil-
izer[ J].J Korean Agric Chem,1982,25(4) :232-238

[15] B MEHk, 58K, B/AIKBEERKSAARE
WERALRRW¥MN[J]. EYESFIR,2003,27(4):
466-471

(16] Wk k@EE #5473, % ABFARAERYRMEMENE
RIFM )], Y81 P B ,2006,7(3) :316-320

[17] De Datta S K, Broadbent F E. Nitrog ficiency of 24 rice
genotypes on N-deficient soil [ J]. Field Crops Res, 1990, 23
81-92

(18] #MhE BRHM BEX, $ ABARHAHLRNEEMR
[J]. YE ¥ 4% ,2004 ,30(7) :651-656

[19] HZH RFEHT, 5 ABHAEHNHYRSRHAR
BXR[)) Y ERER,1989(2):127-143

[20] B&xRE,X&EM, K%, % BEEXKBESHBLERELER
(1) BaR LB %,2009,37(16) :7361-7363




KR R P SIS PR S P B sy (O SR
7

(=" BREF, JIEAK, HokE,  WkEEE, MR,  #FJekE, LI Mao—mao, WAN Jian-Lin
,  HUANG Yong—lan, CAO Gui-lan, CHEN Hong—ping, HAN Long-zhi
{E A BETE, T, Tk, MRLLHE, LT Mao—mao, WAN Jian—Lin, HUANG Yong-lan, CHEN Hong-

ping (CLVG ANV RFEB KT FUIT, 8, 330200),  HAE%, #JEA, CAO Gui-lan, HAN
Long—zhi ("R ANV R GeAE Y BL2AWFFUBT/ B SRR DA B Ly 2 DN o W DR B 2 TR
SN AR T IR A HOR HE RUT ISR 4, b g, 100081)

s g v S TICTPR]
BT 4 JOURNAL OF PLANT GENETIC RESOURCES
S G OF 2011, 12(3)

L KR4 SCAR I S 5K MR SUK TR AR UL 2 IR I 45 PRI ST 2009 (16)
2. K AMr s SR BT KRB SR ARG SS AR R R 1989 (02)
3 AN s BB RO KRR SR A AR BB AR 2004 (07)

4.De Datta S K;Broadbent F E Nitrogen-use efficiency of 24 rice genotypes on N-deficient soil 1990
5. WHEE SRR AMEIEE JKAEAS M) RS R R AR SRR ) 22 7 P 2006 (03)
6. VAL BE U B350 R0 KA S RS A R0 (1 B R A 72 e O EAD 2003 (04)

7.Park H;Mok S J Efficiency of soil and fertilizer nitrogen in relation to rice variety and

application time, using 15 N labeled fertil-izer 1982 (04)

8.Wu P;Tao Q N Genotype response and selection pressure on nitrogen—use efficiency in rice under

different nitrogen regimes 1995(03)

9. TR 0t AR AR KRR A S A HBCE Tk X ILFR - 2009 (05)

10. 726N W vt 25 D) AN RREBS A R BUIEACER KA S R HRCE 7 L RJTUR5Em . 2009 (02)
L1 Bt ; BN 500)% R RO R BT IS i i W2 WHT 2001(04)

12 ARARAE 1 28R AR I RH M- 2 A SPDAE I IR IS KRB AT 2005 (05)

13 FMpgaE SRR i BR O AKREAN R SR R R R A e 22 5 2003 (03)

14, Aaiaz ; 2 RS ORI BHFTIUIR AT B IR EUPRa S A A 4R 2007 (05)

15 BRI BBAE BT KRR R s RTE D A LI Fa bR ¥ i i 2006 (06)

16. BEHE IR AR 2 UL s ORI KRR R R ELR S S 2003 (01)

A
i

17. Ten Berge H F M;Thiyagarajan T M;Shi Q H Numerical optimization of nitrogen application to

rice.Part. I. Description of MAN-AGE-N 1997
18. AETEHE SANER AR S5 1999
19. VN7 B 7 TR KRS e ORI H RGR IR AR BUP LR S 30842 2002(03)

20.559 Statistical databases, Food and Agriculture Organization (FAO)of the United Nations 2010

A% http://d. g. wanfangdata. com. cn/Periodical zwyczyxb201103004. aspx



http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201103004.aspx
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201103004.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%8e%e6%af%9b%e6%af%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%87%e5%bb%ba%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%b0%b8%e5%85%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e6%a1%82%e5%85%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e7%ba%a2%e8%90%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e9%be%99%e6%a4%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Mao-mao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WAN+Jian-Lin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HUANG+Yong-lan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CAO+Gui-lan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Hong-ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Long-zhi%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b1%9f%e8%a5%bf%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e6%b0%b4%e7%a8%bb%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%8d%97%e6%98%8c%2c330200%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b1%9f%e8%a5%bf%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e6%b0%b4%e7%a8%bb%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%8d%97%e6%98%8c%2c330200%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2f%e5%9b%bd%e5%ae%b6%e5%86%9c%e4%bd%9c%e7%89%a9%e5%9f%ba%e5%9b%a0%e8%b5%84%e6%ba%90%e4%b8%8e%e5%9f%ba%e5%9b%a0%e6%94%b9%e8%89%af%e9%87%8d%e5%a4%a7%e7%a7%91%e5%ad%a6%e5%b7%a5%e7%a8%8b%2f%e5%86%9c%e4%b8%9a%e9%83%a8%e4%bd%9c%e7%89%a9%e7%a7%8d%e8%b4%a8%e8%b5%84%e6%ba%90%e4%b8%8e%e7%94%9f%e7%89%a9%e6%8a%80%e6%9c%af%e9%87%8d%e7%82%b9%e5%bc%80%e6%94%be%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%8c%97%e4%ba%ac%2c100081%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2f%e5%9b%bd%e5%ae%b6%e5%86%9c%e4%bd%9c%e7%89%a9%e5%9f%ba%e5%9b%a0%e8%b5%84%e6%ba%90%e4%b8%8e%e5%9f%ba%e5%9b%a0%e6%94%b9%e8%89%af%e9%87%8d%e5%a4%a7%e7%a7%91%e5%ad%a6%e5%b7%a5%e7%a8%8b%2f%e5%86%9c%e4%b8%9a%e9%83%a8%e4%bd%9c%e7%89%a9%e7%a7%8d%e8%b4%a8%e8%b5%84%e6%ba%90%e4%b8%8e%e7%94%9f%e7%89%a9%e6%8a%80%e6%9c%af%e9%87%8d%e7%82%b9%e5%bc%80%e6%94%be%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%8c%97%e4%ba%ac%2c100081%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2f%e5%9b%bd%e5%ae%b6%e5%86%9c%e4%bd%9c%e7%89%a9%e5%9f%ba%e5%9b%a0%e8%b5%84%e6%ba%90%e4%b8%8e%e5%9f%ba%e5%9b%a0%e6%94%b9%e8%89%af%e9%87%8d%e5%a4%a7%e7%a7%91%e5%ad%a6%e5%b7%a5%e7%a8%8b%2f%e5%86%9c%e4%b8%9a%e9%83%a8%e4%bd%9c%e7%89%a9%e7%a7%8d%e8%b4%a8%e8%b5%84%e6%ba%90%e4%b8%8e%e7%94%9f%e7%89%a9%e6%8a%80%e6%9c%af%e9%87%8d%e7%82%b9%e5%bc%80%e6%94%be%e5%ae%9e%e9%aa%8c%e5%ae%a4%2c%e5%8c%97%e4%ba%ac%2c100081%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e5%ae%b6%e5%a5%8e%3b%e6%96%87%e6%98%a5%e9%98%b3%3b%e5%bc%a0%e6%b6%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e20.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%ba%91%e6%a1%a5%3b%e5%90%b4%e8%8d%a3%e7%94%9f%3b%e8%92%8b%e5%ae%81%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e19.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b4%e9%92%9f%e6%b3%bd%3b%e9%9f%a9%e9%be%99%e6%a4%8d%3b%e9%ab%98%e7%86%99%e5%ae%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e18.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22De+Datta+S+K%3bBroadbent+F+E%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e17.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%b9%e6%a1%82%e5%85%b0%3b%e5%bc%a0%e5%aa%9b%e5%aa%9b%3b%e6%9c%b4%e9%92%9f%e6%b3%bd%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e16.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%9f%e7%ab%8b%e5%ba%9a%3b%e8%97%8f%e5%bb%b7%e6%b3%a2%3b%e9%9f%a6%e5%96%84%e6%b8%85%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e15.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Park+H%3bMok+S+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e14.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+P%3bTao+Q+N%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e13.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%af%8c%e8%b4%a4%3b%e7%86%8a%e6%b4%aa%3b%e7%86%8a%e6%88%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e12.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%9c%a3%e5%88%9a%3b%e6%9b%b9%e5%87%91%e8%b4%b5%3b%e8%94%a1%e6%98%8e%e5%8e%86%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e11.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%9f%e4%bb%a3%e6%96%8c%3b%e9%99%86%e9%9b%85%e6%b5%b7%3b%e9%83%ad%e9%be%99%e5%bd%aa%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e7%a6%8f%e8%8d%a3%3b%e6%b1%a4%e7%bf%a0%e9%a3%8e%3b%e4%bd%99%e8%97%a4%e7%90%bc%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b4%e9%92%9f%e6%b3%bd%3b%e9%9f%a9%e9%be%99%e6%a4%8d%3b%e9%ab%98%e7%86%99%e5%ae%97%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e5%bf%97%e8%bf%9c%3b%e7%a7%a6%e6%99%ba%e4%bc%9f%3b%e5%91%a8%e7%a7%80%e8%89%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%86%9c%e8%8d%a3%3b%e9%92%9f%e6%97%ad%e5%8d%8e%3b%e9%83%91%e6%b5%b7%e6%b3%a2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e5%bf%97%e7%a5%a5%3b%e8%8b%8f%e6%b3%bd%e8%83%9c%3b%e6%96%bd%e4%bc%8f%e8%8a%9d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ten+Berge+H+F+M%3bThiyagarajan+T+M%3bShi+Q+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b4%94%e8%8b%b1%e5%be%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%9f%e7%ab%8b%e5%ba%9a%3b%e6%9b%b9%e5%8d%ab%e6%98%9f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103004%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22FAO%22+DBID%3aWF_QK
http://www.fao.org
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201103004.aspx

