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Table 1 Number of sampks fertilizr application rates and distrbution of field experments for rice wheat andmaize

FEASL JEE R Fertilizer rate(kg hm- 2) FEA SN A
fEY) Crop Samp ke .

nunber N P,0O4 K,0 Sanple bcation
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Tabk 2 Fertilizer application rate gran yeld and various nutrient use efficienc s of ricg wheat and maize
ey . REABL e i T PrESE MR A2 BRI
Crep Fertilizer Sanpk Fertil izer rate Y ield PFP AE RE PE
mmber  (kghn ?) (thn ?) (kgkg ) (kgkg ') (%) (kgkg' ")
KR N 179 150 61 84 5412 1014 2813 3617
Rice P,0, 109 90 6178 9819 910 1311 6818
K,0 108 86 6182 9815 613 3214 1914
W N 273 169 5172 4310 810 2812 2813
W heat P,0; 150 114 5170 6317 713 1017 6718
K,0 165 110 5161 7212 513 3013 1714
ESP/S N 215 162 7105 5116 918 2611 3715
Maize P,05 34 114 6162 7214 715 1110 6314
K,0 100 116 6101 6417 517 3119 1810
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Table3 N fertilizr rate gramn yeld crop N uptake and RE of rice wheat andmaize
A i & [ HILFIT % RE
1 FEARZL R H L L % AIEFI 2% REy
Sanpk ) N rate N up take Yield PEIME A1 AR RE
Crop Location
number (kghm ?)  (kghn ?) (thn™?) Mean(% ) Range(% ) oV (%)
IKFE 8 BJEIT 150? 40 14372 18 8124 ? 1103 2018 1815~ 4118 2613
Rie 57 PO I R 151? 65 1447 33 6190 ? 1162 2718 313~ 827 919
96 DI N W] 14972 56 1402 19 6170 2 1104 2711 310~ 7119 5519
18 WL 1552 50 1472 17 6172 2 0148 3516 191 6~ 5018 3018
N 89 b R 2047 88 1567 32 61102 1109 1614 214~ 6115 6317
W heat 121 4 Ly 1302 53 1802 30 6103 2 1120 4015 013~ 889 5416
6 VL8 2987 28 1412 17 3170 2 0143 1611 513~ 2614 218
30 [ vt 2082 78 1602 37 4196 2 11 16 1018 212~ 286 6312
27 g 1602 68 1647 26 41417 0194 3414 915~ 723 5110
S 82 OB N= 1712 59 1432 31 51119 0188 2613 117~ 8116 6710
Maize 124 4l pg 1567 46 1837 32 8143 2 1113 2610 17~ 776 5417
9 E3iii) 1539 33 1732 19 51519 0172 2516 712~ 3612 4510
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Table 4 P frtilizer atg gramn yield crop P uptake and RE, of rc¢ wheat andmaize
- FEA%L e it 5 W Tk ;f% BEIEF A 2% RE,
Crep Sanpk Lecation P rate P uptake Yied SEAI A AR A3 2R
number (kghm ) (kg hm ?) (thm"?) Mean(% ) Range(% ) CV(% )
IKHE 33 Ui TR 1052 56 48592912 7124 2 1144 1116 215~ 362 5811
Rie 76 ARp I NN 849 40 372417 6158 2 0172 1317 316~ 593 7114
N 89 B N= 120? 56 61182814 6123 2 1101 1011 117~ 3111 6711
W heat 12 P 559 25 423721012 41562 1121 201 1 414~ 580 7816
8 a3 1142 33 3882910 41152 1107 713 210~ 148 6715
41 Bk 7 119? 44 431792911 51212 1109 1010 211~ 248 916
55/ 15 Wb R 110? 50 62082 1117 61712 1134 1216 312~ 453 18
Maize 19 Bk i 1172 51 6612512 6155 2 01 66 917 412~ 323 6616
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Table5 K fertilizr ratg gramn yeld crop K uptake and RE¢ of ricg wheat andmaize
- BEA%L R it WA fﬁ BIEFIH A RE
Crep Sanpk Location K rate K uptake Yied SEAI A BN A3 Z R
number (kghm ?) (kg ?) (kghm™ ?) Mean (% ) Range (% ) CV(% )
IKFE 32 IV 907 38 1227 24 7122 2 1138 2910 819~ 7110 5716
R e 76 AN Wi ] 85? 36 1492 16 61652 0179 3318 815~ 7112 4915
N 89 WALVREE 1027 55 182?26 6137 2 01 87 3519 019~ 8812 6711
W heat 22 L5 1832 79 1872 40 4193 2 1105 281 4 614~ 8118 5513
28 Bk 987 44 132225 51112 0193 2214 017~ 8619 10310
26 )i 927 52 1142 41 4108 2 1149 2112 113~ 801 4 %910
E/N 87 Wb RE 1192 40 1657 32 51912 0198 3214 712~ 8118 5410
Maize 13 Bk 977 44 1897 18 6173 2 0152 2817 1119~ 629 4918
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— 59 M ISR RO VR BUIER H 20 300~
35%, W IE A RN 1%~ 206, £ IER] H % 4
35%~ 50% ' FRATTHT 2000~ 2005 4FAS [F] A PRI A
[i) DX ek AR5 45 R o TR B, H ar 3 EOR S EI R
REFF 2 A5 AN 7] b XA 7R A8 S AR K, A2 i /E
101 8%~ 401 3%, T30 271 3% ; T ERR - 1E ) ik
NERIH ZAN [RIHB X IR AR IR AE 71 0o~ 201 %6, -394
1116%; = ZDRAET VE Y8 LR FH 26 A 7] Hu X (1 22 i
16 2112%~ 3519, 3570 3113% . W WL ERA
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Tabk 6 Fertilizer N rate grain yield and REy of ricg wheat and maiz
JKHE R ice /N W heat FK Maize

SO it — — —

N me SRR 5 ekt SR 2 i SRR 5 P
(%) (thm’?) (%) (thn"?) ) (thm %)

< 60 0910 6124 5514 5174 4012 6121
60~ 120 3713 6149 4013 5145 3112 61 56
120~ 180 2714 61 84 3312 5168 2918 7107
180~ 240 2310 7111 2214 6118 2411 8118
> 240 1510 6190 1113 5167 1414 5152
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T 50 kg ho fRElE . SR EE, R EEK
WIS 0~ 90 an A1 90~ 180 an + 2l A% B R
4y WA N1 165H1 1 028 kg hm™ >, Hfd 0~ 90 an
H1 90~ 180 an + JZ AR B E t &i& N 61371
976 kg ' * AREAMGIIG 0~ 90 an HE AR R
PR SAR A, (H 8L N 200 kg hm™ ™, Jbneriifg
PHEFEE I 0~ 400 an 485 A AR SRR T 3414
1230k hm™ >, LGP0 1148 kg hm *, K FE 3
459 kg hm "L b R A R R B IR
L EY BB AR R R 15 R BT 4R
B AT R, I v A AR B 3 U T E D
Bt v i UG RO A B S P S S IR
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RN ) FH 20023 FRRARR 110 B 2 IR
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TRIG S5 pT 2R 0H, B A 4y Rk I A A A
AR, () R AE, ME A 9 S ST RN A S T K
KATII, I\ 1980 4= 4 2003 4F 3 [3 A HH 134 %%
KL 19mg kg . IR S BRI 5 A
AN 2= 52w IR A FH 26, 1 H A 3RATT8 B T Wi
SR REE N AT S SR ]

20413 WEIFS R L2, Homk  BERESH
PR K S BHOWR A e B R A 22 B Rk it FH = ) 344
I, 38 AR T B HEME K S AR N AR
DR GR IEE F853 £ BB K, A S B A2 = v A
IRADAT NV AKX 43 7 0 0% Y5 I TR 4 FUAEW)
EIRIITTER. FRATI 1998 4R 2 46 I Ui AE v 4 5]
B VEIT H FTRE J5 A 2 1 B 2K B AR B2 2 4 TR
TH e L T BT S I AT IR, IR
KA A= T UURE & s 1E s 5% 1) 2k
Y PR 0 £ 4R 2 ST IT S SRR, K
AR BRI M T 80~ 90 kg hm 21 4R
PREVIR AN TEHLAE R 27 kg hm L HHLAR
2y 8 kg hm T TR 0 BT R B TR T
. AEFEE S RGE TR S RN E G5 R
T, KAMITEMARE R 12~ 42 kghm 7,
[RJFE R 7K 260K K = 1R AL Bl B R e R
BN R VEY) A 2 25 R GE 0 E A 7 3 4, 4
FEH AR RGE 706 A I 5 45 F HRE E/K fa
NI AR 7~ 32 kg hm Y, b X /N -
KA R, EMEANAETH A
13 kg b 0 AT AE AR /N2 R K A A 2
RGBT AR, BAR LY R R AT
(1) — I, (EZEM I E IR B E YR A2 R A TR0
BNATY I ASTT 2000, dn -t B S RS AR
A R 30 kg hm ) Ak R T RIE N R
KA AR AR AR S A A 15 kg hm' 2, X4
RS UG 1) 7% 53 A2 5% ) e 5] JERL A FH 2803 1) d 32
DT, W20 75 | A8 IR AL

21414 AEW= s 1R 78 0 1298 e mEY)
TR EER R M E LI . K Dok E AR
MP AP DR BE A5 RR T 1, R B =K P i
B, LL 2005474 491, B ZKHE /> 22 R0 K 15
PEEAMIR 613 thm *\ 413 thm R SIT thm 2, 40

(5) Wy, BT A L S I ) T 1) B IR AR 23 B BT I, DG B AR ARRF BOR A 1 2 A iR 3, 2006

(6) LM, X2, 3 A AL
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[26]
9

TR A 116245 . 1146 581 1109 1%
FIRIZE TR 6 4% 11T AN [ s DX 7 K 1 43 ) 2 7K
G 6~ 8 thm >, /N3 4~ 6 thm ’, EK 5~ 8 thm °
(# 3~ 5). X IR E LK X E R =K
AT DOR B, BRI 32 BRSOk AT A4
B, 2005 4 VA [ N R OF ¥y s e Al ok
710 thm °, 35 [H £ K [ F B A 0] gk
913 thm G HFE R R BRI T, KRG AN A
FKRI AL 13 thm °. 10 thm >\ 15 thm 7,
W, AL SERR PR R URAE T I S0% A
A, BT CArR E H AT SR W A R A 1
o KRR B, 77 400 VE W 0 Bl e AR 1
BT ATLURH JL R 7 106~ 200, #% 10% 11
SEAGAE, Q1SR A [ = RS B 1R 38 SR X 28 A,
0 ASSE I 35 43 $5 N0 AN e 28 76 ol T8 A 1R 155 0
o, AT DASEEUR BB 4 00077 ¢ KL, Ay sE R
PR B VR Il R 3 PR 4 v, AT 75 2 Jon sy
T [P 5

21415 FEOBURKRAA N R IERR
AN AT o 2 i A 4 7 R G WA R ok I
IR, i BB o P AR IR B k. TR 6
P2 omr DLt B, 7E JE kL i A = O 180 ~
240 kg hm “I4AE R, K G /N 22 71 K T LUk 5]
I i, T ARV SR N 226~ 24% , R W =k
N BBEE— B R R e R I &, (Hh K
KB IN T F753 00 R B AT e ke R B o 2 222
P A SRR it A B AR AL 22 45 5 B0 9 B
RER K. WHEIET RN (n= 121) kK ZF (n=
148) A% [ 2] 157 0N 5 B 0 4008 2 2K 2% i v ik
15940 151 kghm™°, B & B & K 506
596 P2,

215

21511 [ i v ok 1 I -5 it AN A2 117 e
FEFRIE, 555 Hu DX R AR P sk it AE 3 3 T SR
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NUTRIENT USE EFFICIENCIESOF MAJOR CEREAL CROPS IN CHINA AND
MEASURES FOR IMPROVEM ENT

Chen Xiping  Jiang Rong fing'

(1K ey Laboratary of P lantN utrition MOA, K ey La baratory of P hin €5 0il Interactions MOE, College of Resources and

Environmen ta | Sciences CAU, Beijing
(2 College of Resources and E nvironmen ta I Sciences H dbei Agrian ltural University Baod ng, H ebei

100193, China)
071001, China)

Abstract Nutrient use efficiency is an mportant ndex not only for frtilizr recanmendation on the feld scale but

also for forecastng frtilizr danand on the regional and national scales however exact nutrient use effc ences of the ma2

pr cereal crops n Ch na are notwell knovn yet In th s paper data from 1 333 field experments were collected and used

br analysis and evabation of partal factor productivity (PFP), agronanic efficiency (AE), apparent recovery efficiency
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(RE) and physiologcal efftency ( PE) of these crops Results show that AE; of rice wheat and mawze was
10 4kgkg |, 7 99 kg kg ' and 9 80 kg kg ', respectively and RE, of rice wheat and maiz was28 ¥, 2& 2 and
26 1%, respectvely obvouslymuch lower than theworld. s average which is attributed to over2ise ofchan ical fertilizer

gnorance of contributon of nutrients fian the envirooment and the soil failire to bring crop ye l potential into fill play

and inability to inhbit nutrent losses effectively Based on such analyses sane measures to drastically mprove nutrient
use efficiencies are suggested in this paper such as adoptng a multdiscplnary approach nvolving plant nutrition soil
sciencg and agronany mak ng full use of nutrients from the soil and the envinmen{ matching rhizspheric nutrient
supp lyw ith nutrient demand of h gh yieding crops spatially and tenporlly n concdence Thus higher crop yeld and
h gher nutrient use effcency can be realized smultaneously while high crop yield and envronmental protection can be

mantaned n hamony
Keywords Agronam © nutrient efficency N itrogen use efficiency Influenc ng factor Measures of mpovement



