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i E:MRTAFAERZERREYALEARSFR AT TERERBELERAFASERA TR
AETHREEH RUBRCERANZAEIF - FAIBRAARZLTRN, E4ESRABELRPREY
EFEF RURBEBAHRFIFNFH XA BEARUS S H AR I NER LEEHE AR LS SRS
EARBERABMAERAAGTHRIFAFAI ARG SH REALEFREAERAGEH TR,

EemERIPRBHELEHE,
XRiE: REFE RO RERAERAN
FESEE: S158.3 IWARIRE: A

ADHEEKHTFREETRERARETE, R
ERBRE2MARARREREE=HEEHir, 20
g 70 ALK R EQE T UHR 7% 8 L 5T
TFRe ANOMEE ERETXEHEEH. EF
k. ZEIEBLE, FREEBE"SEEAUNSHEWE,
RERRATHBRERNRER. EESHERE
HYEH, FURRTRER BB T APEA B3
IEEMR TR KR, M T R BT R &R
KIBFRBRETRASFGFIFSFERR TS
KBEMXRE., BEl, AOHRAB N FIFWMES KL
EBRATFTEMNEZARESZAFIER. HFFH
ZHEX(FHERAMLE) TEHY , BEARE
BB ARG, BILERACRREFHHLE
£, B AMEALIE S ARE S SCHAE Y & 7 M 3R 5
B AR EMNERE &ML R? A 3Rk
HFHFT

1 RERVAEFERHTE

KRERA=FAEEED EFHAL SR E
(BFEHF RBA PEAEE) N 0%, BEG R
AR, BA EBARHL (FAO) ST 5 B
TR,2003 ERHELEHEREN 4 412 7 ¢, HtERL
R B S B (14 697 J7 ) B 30% s i LI R A BE 4

1 7% B # :2010-03-05

X E RS : 1000-7601(2011)01-0133-06

B A 243 9135 5 433 77 « F 468 J7 t, 20 HI ¥ L 1
BEEMERIRM48 T, 28T EERR (13
7 OB, 2005 3 LA % 8 R4 7667 t(4F
ahi s — s £ B L2030 £ R B AL TR A
BHEE) 6600 ~7 000 7 1150, & F 24 B 64 B 1
AMFBAKE, EREFNEERSHAER 150 ~
180 kg/hm?®), B 7= & 4 T & &, B & # 1T 250
kg/hm’, 2001 4FF1 2003 SER P H AL R RHA,
KEAKE NEHNERGFHEBRRAES R 215,
187 kg/hm’ #1 209 kg/hm’; = KR EED L H A
AEFA &R 205 kg/bhm?, i 8 T 5 il BUIE AR, 2 it 7
FHATH I, RERERABRY 2 &7, #E
PREEAERSA=ZA%%K, KT 150 kg/hm* &
J&,150 ~ 250 kg/hm® K&, B T 250 kg/hm® K it
B RA2EH2HEIMRPABEEREEA, N 13K
FPREEREGE B HEARR, 55 1/3 B HE
SRS, REERAREEENFEAY AKX,
A B EEIEMEREBLF A ABXD, &
HEPEEFR MR EPE/ERBRIEKRZE(N)
B (P,05) 8 (K,0) & 4 5 673,244 kg/hm” F1 98
kg/hm?!9) AL /N E/E KRB E A AL IEE
R A 711 kg/he®, 2P B85 B 0 440 kg/hm® FiI
178 kg/hm?,
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2 FERALIEE AR LR L TR
JEWI SR R
2.1 IREBEHNER
FEMSHMEHEER LS RERBATERAN
WmKERRSBENBEALE, REFFELEHE
AR AR (E 1)%H, 20 it 4 90 F1R LU
W.EREEF5LEEFREFRSEKAE;A
M o0 FERES,15 a BFHEIN LB HEFE N 2 600 7
tHZE 500077 t, MAREEZMN 4 t/hm® BLE| T
4.6 vhm’, LIEFAEKIBEREM MEEY R
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(Pure nutrients)
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Fertilizer consumption
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AmAFT), 520 42 50 ERK ML, 80 FERE
kg NIETAIKEEM 15~20 kg TREZE 9.1 kg, /MEMN
10~15 kg FHEZE 10 kg, EXKM 20 ~40 kg THEE
13.4 kg, R AEFKFBRENLZEMKASE .5
kg LAEFE 4T (N + P,05 + K, O) 3% 7= /NE 4.5 kg3 38
FRESHKE)ESEILRERRNS.Skg57.2
kg; ZFEIR XFER KBEAPXS5KRILERKX
H#&E 2.9kg.1.8 kg 0.2 kg 50.5 kg!™*!s MEEY
G A 538 7 R K HR E T R R K E IR B R |
I = 0 Y B
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Note: The data are from China Agriculture Yearbook 1980 ~ 20071147,
Bl RERELEARERAES

Fig.1 Fertilizer consumption and crop yield during past years in China

FEEERLEREESRKMOHEERKEELE RN,
KB ANEMEREEMARTHR 28.3% .28.2%
26.1%, BEMBESHH 13.1%.10.7%
11.0% , = KB 169 9 F 15 BUIE F B 38K F M 20
42 90 ERHI 35% FHESI T 27.5% ), KM
HIERSEEER KM BRRTEBRE RE TR
v A= 7= AR, R T Ak Bt A0 AE A BB A

BEiREERRRE L ERIER  E—CERE
EIEAET 4, 18 3 i AR B i B 4 A IR
TEPFEER, L FEME/ERBERR
BEZENAEER EWEFTHMN0~90 cm 1K
HEBS R FHSEETF N 200 kg/hn’, T & T K
HERMNEHKEEYKIESE 0~90 cm TEWS
RE B (90 ~ 100 kg/hm?) "), L F AR
S 0~ 400 om + MM FIAYS R BFULE N 1230
kg/hm? , @ FE % N 1 148 kg/hm®, BHLFE W K N
697 kg/hm’; £ /N E/E E KRB EHHE R N 459
ke/bm?S) , FAL B AR BA KR G 4 3

TEZTEY 6t B AR 2 18 — L X Kl 3E
0~200 cm +ERA K BBIE 1 521 kg/hm?, B 5 5%
15 978 kg/hm?U'S), B2 X G HRGE  BRFT A X IX
& /NFE T H B 165 kg/hm® 1 H0 F) 330 kg/hm® £ 7
HIEREHM, ZTTHT 26%; MiAEKEEH
Wiy 3.1, BEGH R ETAENT
RETFHRA 40% ~ 60% B AEM Rk '™ bR £ &
A, WA L B SE T R, LR B R, R’
B e T M PR B A, 0 R R 6 2 M T
— B, REEEYR BRI HALIERER &AM
WOMHEMAKS, RAEERFERE, ®E 532
SR, 82 % ER A e BB A 2 BIR s 10,
2.2 RUIMAHEEZBERFHLR

KA PTRE R IEH IR RAR RERT 4 35
K FmlhEs KEERMEER R, REERN
MIREGREY, RN PR & =R
EREOEMR 0%, HHBEHLRLE®E
EASHERHRAEELZRTHELW. “ZiF BR



CRR

A 3% ARLIEEA TR S0 BB AT ATt 4 135

BHE, B W MBS, Bk, FIKRW Rk
ER BB AR EEEDNIEE= KA —FRE
TR, LA R AL =, 7E SR £ K 1E B RO
EEOPRERTERER D, A% &HBER
BB B B AR 72 5 S R A A RS, N T AT RS
RIFE A=, DAL RE T 2B 0 19 35 5 D AR FR FE B
BRI 50% LA b, AP BAE LA LT 65% ~
70% o BARAR N 4 5 B 4 5t B R IFALAE , (HLA7E
AR &AM EAERR, SRS
BRARKERVAHELBHLRERE, AR
MAKEEREE ., L AIE R BA T 2w S 0 R
THEB) 5 a] g o 2 3 [ 7 FAALE B

3 RICAEHASE B & ™ B AT AT i

EHR Ak BN B2 —EETRER
DYFERERETE, MAEREAKESF SR
X,

MELBRET HMBALBEHER, 5= HR
FH, 5BARRL . E—EHAKET, FHEL
REBE;F—FF#KET,. BARDAERM
Fio WIS BT ERIEAE A # T, B0
g, DAREERER, X—SEFRMEZLEE
CHBATIIEWIEE, TEEEHS MMAKEHEL
NEBFEE, ZAEAE M 240 kg/hn? B E 80
kg/hm? , REMHEM 7 kg/kg LFZ 14 kg/kg ™, 3
EEERRIEE, /ME . EX KBEEDHEEN
o ARERTE SRS, AEMHERE 7%
~16%", Hit, BBEATLHS=EKBHFEAR
LREBMBATLHE, BRBRATHRIAE>,
MEARTE

RAERARETHEEYEKTFR, RER
BRASBOE, FM KB ESERAMYMED Y
AR A K, Hit, AR KB A AT B, B b
AR AWM R Giovanni Guarda F7EE K ML
HIFRMBIFE R, /NEH &M fE 80 kg/hm” B
FAKFETF,=E iK% 7 500 kg/hm?, 5 160 kg/hm”
FUKF TR AR LB A 85 R, T B & bl dg %
2 EF20% ) Bl N 80 kg/hm? Fl AN BB A Y
Ho /A =R IR B BRAKE,

3.1 RUBBRAXRENETHNTEES

ERALAE B A FOE Yy s 7= R 1 B 0L R OF & .
AATGER BHAEL MR, fEYFIA LR
REK RS, B A AN KRS PRI co,
ERESHFBRR-AEFELAMNIBR, —FH@E,
BEEMTR(FESRKMBAEEEADERR

WRIHIFR K INRE, B R FHREEDRERE
B A— Tl B HRE RGN R A RE KA
FARBERRAMRNES. SWHTENGEESH®
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21 FRAERABNEHNEXGLBARS~RILE
Table 1 Fertilizer rates and grain yield of rice, wheat and

maize in different countries(kg/hm’)

. .
fmﬁ Colfnies N P20 k:0 Gra'in?ield
H1{H China 226 88 90 6956
#E America 150 60 60 6574
ﬂ;if B Egypt 119 36 0 8878
#E South Korea 110 70 80 6596
H 7 Japan 78 92 72 6414
H @ China 198 103 24 4709
% H England 183 40 45 8049
;]v‘hf: & Germany 165 30 40 7541
L FI8F Belgium 155 25 40 8096
ZE France 80 80 70 7243
HE China 216 83 34 5923
) 818 Germany 85 30 30 8785
X WS B 80 30 55 12108
Hj+ Switzerland 72 47 62 9161
#H France 46 22 30 8948

MR k(211
Note: The data are from the reference[21].

HEF B, AP ERBEZKTREEHLERA
AFFTRETHREAMSEZERNZZ (X 1),
REKFEE(N)BE(P,0:) ¥ (K,0, FRDAHESF R
226,88 kg/hm® Ft 90 kg/hnd, i 7= & & T 6 000
kg/hm’ B Hofb E R A B KK K 78 ~ 150,36 ~ 92
kg/hm’ H1 0 ~ 72 kg/hm? . 7= B K F 5 3 H 85 00 &
HEAEHNBNNREN /2 AEAENANRE
1720935 B , 7 HE 9% 36 ke/hm®, A it 60 AL 4% 8L T, 7=
Bik% 8 878 kg/hm?, NEE= P, KEEABE A
B4 9% 198,103 kg/hm® Fl 24 kg/hm?, =8 R
4709 kg/hm?, P2 BT 7 500 kg/hm’ B9 E KB
SN ALEARBETRE R AEKFRARS
Rk E, RERAEABRIEMN 172, =B EHEE7 243
kg/hm’e EX FHBFEERR T RIERAZASE
FEHEARZSE, & E A 216 kg/hm* &, 83 kg/hm®
B A 34 kg/hm® 49, BB B ik 333 kg/hm® BILHE X
7= 5923 kg/hm® ERFFRL ;T EE | Lo Al B #1555 +
WARB IR ERNE 12 EAMB SR,
FEEHiE 8700 kg/hm? ., EAH R, HLAIH EX™
BiXE| T 12 108 kg/hm®; B E U F T 46 kg N,22 kg
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P 130 kg K,0, =B % 9 000 kg/hm? . X EEHIFER
HEERSETSRmEREAMRAEE, X8
BERNZBUIEE, SLEZSAFRS—ERLFEZH
DEEE BUERARGTLHARBEDH R
RELTHEN,

3.2 BREXEBAT—ZE”

HEFBEBERNAKSEERLEARBRER
FEARAK T, BEEERKAHRKERAMRIAE
EER L ARRRALERARERBAIETREKE
BRI XREMARTRAKLN. KERRE
TEHREAEEAVESR, BRARREERERT,
FE B X R T B
HAEEFAERANEE, —RRKEREMN

HEFEGE ARAEEB, B2 d KERE
2, — RS EREEREAEAE Ry
PEAEBEREE, MK, fln,20 a2 90 4/
PR ERAHTFRAEL S0 ERUAHNTHET
18.4% .61.7% 1 58.2% , B EHEH T 51.8% (R
2), FHI,%E . EE . R IR A 4k AR
FERTF MR B, WAL A& F B 17.3% B EI6, B
£ 575 R84y B34 AN T 13.8% F1 80.7%' 2,
2000 4, EEAIERABRTET 40%, REH=H
KT 130%%,

£ BECEARNRAATTL

Table 2 Changes of fertilizer consumption and
crop yield in Germany(kg/hm?)

80 T4 90 FEH
(‘34 (1980 ~ 1982 (1993 ~ 1995 4 M%)
Fertilizer SHEMTHE =EMFHYHE Increase
Mean of early 19808 Mean of middle 1990s
N 179 146 -18.4
P,0; 94 36 -61.7
K;0 134 56 -58.2
L84 Y

51.
Crop yield 4319 2284 8

B K B XRR(29]6
Note: The data are from the reference [29].

£ ZF F1| Balaton ¥ i 38 200 £~ 3% 1981 ~ 2002
EREYEBEMBGEREHDOHAYEE: 1988 ~
1992 4E , IR A& M 73 ~ 173 kg/hm®> T F 2 46 ~
127 kg/hm® , BESP AR 29 M 100 kg/hm’® 24 F B2 20
kg/hm’ T B/ E=REARK, KEEY ™R
BEAR AR B R B 10% , %1% T HE ) AR R (2,

It AR EEFEEKARAEFBUEBR™,
FRERRMEST 7 &R0 HLREK
FAM. FRERSTREFREE,LERARL,

HIRKRB RN A M FESTAE . RENLRE
MELEMESELSE TS EME, LR B
iR, HREREED EEEEAT KBRS
B RBEEEE S ERREHE, FLRPRRT
KEMBE AP, RENRADGE L REAEES
HAEMYEHAF. EXREFLT,BIOEBEZA
RER W=, 46 555048 %4 0 98 , B 77 42 25 AE
SR MR AESHE, RELKERBEF
REHIX, + % B4 AR L Y A i G Rk
ReREEIRENNEZ S, AR EMBEE
MEEGERE K, G40, 58 E 25 R A
BEHESHRRRBESKL, ERAVUIEME
FRAY & T2 i R, B 1 2 A0 B LSRR R R,
Balaton BIX AE S K4 5 T, RE T ¥ & BB/
Fe 4 HERE 7 o , 3o AT 38 A 4F 19 480 2 HEAT R PR AR,
5 PR AD AR AR FR 1038 K, /b 3% F B R F
FBHTE 100 kg/hm? P E1B),

4 KEMKERALHIEY &=

7 BR A AR g A
4.1 WiAFSZEATHE

RALEBA KRG T ERAEYEEHREERS
REGARMLEERBANETER, XX~
Hix, FABMFEHE R ANEE, FHEETLUTES
RIERER, AAELBUBEEULBEHER. &
HEF#®E YL~ P EREHA BLE, 240
HE,MBTENIERRIIENENER. KE
SHEA KE=ZARBSEYHEHEBALE X
1:0.38~0.52; 1994 F UK —EHBEAE 1:0.45 &£
A5, EFGES, BHESKTEX, RBERADA, B
BERRE, MEREFRE BERZBHTEDE
K URETHEDERMEY, RESHESS
FEFRETT LA B EUBE 2R Bk 4 R AR, i B
5mitsEESRTUBKAEELMA, R
BRI, NEMEXRN G LH 2508
1:0.2f1 1:0.16, BEFFES TREMER , 11&
FtRFHKFE(1:0.26~0.31)5), EEABTE
FERHBERY, MY ZHB XML Ef
BUEG G ENMELER .0 SR EY
MEHFORHEES, BPESE _KIEETER
B E2HBRZ PR TENEHEH N 6000 7 hnd,
BEEMHMBECENERSI R 15733 7 i, X
Btzn, Bk BB EAE K ER 3700 7 hm®
53000 h®™, ENRELKBE ROEFZL
Norman Borlaug #§ i , f0 R P R EHERBE K E
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WL RESRE—FED,
4.2 EHEBERAMBFESBRRMNEAR

Drinkwater and Snapp & i , 7ZE 2R EE N, 1ED
REMBRAMBEMHARELGHREEZ — T L85
58 BOER T BRRAEBBEAP,

3 ALRE AR R A Y MY R
FAMUBERFIER, TEQF LI BN fL
R KERFEHH =ML, EER,ANTBRRE
FRITERERBRALERS, ZRT Hit5k0
BRI A,

HYHEW® 16 HLFTEP . B CH.OMN,
BEREL BB T HERRANREIREE, KE
THE20em XEP, A B HHEEDH N 1500~
6 300,400 ~ 2 600 1 1.3 x 10* kg/hm’; i 100 cm +
B, B Bt 5 R 3 000 ~ 12 000 kg/hm® HI
4 400~6 700 kg/hm*PH , REWEYH N, KY R IE
XHAFIRE(RKEHRERS BRE)IMEKX
ERR—%RET Wik,

AHERT A E L IRy A EREPEER,
Mt ERSEPHERFSR, AT S E L HEF
SHAR L3 4R B I AHE W BT T SR A o 444 B 3,
ABAMAAIIELRERS T R KESN . BEKS
FIAB R, 20 42 50 44X LART, B HLE LR R
HELEF S —HRE, KL 2000 F5iH%
B, 28 IRAE AT DB EM SR E RS 4012
t, H 5 B N.P,0s.K,0 43 B0 2 256.1 102 F1 2 206
T to FERRABZERME M5 4T VE IR 78 7 HLIE ) 9 4 A
KA P GEEIT R, 5 5EF 43.9% ~61.3% M
31.5% ~37.8%, EREFSEERPEERKE
AP, B EALREREEAIEEER R
FREATERLHMAERANEE SRR, HE
HAtRIEA BB SHEEH, BHEEARERN
PRI, ENRRERE S, MERBT KA
B MARERTHE. GEMTAREETER
PHEEFER, BELEEHEE T BERGER,
BHEE, R EMEEHEIE 667 7 hm®, F T E
FHEEM Y TF 400 ~500 A ¢ bR Z BB, HiE
20 a 3Kk, ZMATETF A ZWS, FEFHE—HEARFH
RLA BB, AR SRR R A R T e S)

AT . BABRYREAWEDERFTOTN
BB EBEERTEY EREEDE
HRTEN—NEERK, VBRFHRAENE(>95%)
BARGELRPY HAEDFROEAE. K&
PABEARMEA B FAMBIRE . ANEES
BEEHRETE. ETHMERTEEENAR,

4.3 ERFAEDESNEYEED

FY X 3% 53 B9 R 5 A B I AL RO A 37 43
BIRE N 5% s REIEY & 2 [ — 16 9y 40 R 6] & # 15
RFEDRUFARNBFEEEREELER. "BR#
20 B4R A Y %o R R B T 5 Ik, BE R
LU B A 7= AR, UAT LA B b K & e PR AL IE P
BHREER MES " FPYMAXNERE
#"P, XMBEEAM Y B B0BREES,
BHRAFFHHERUER EEFHFRSAETNHEY
HAH, HREW.FABUYGHERGHBA
KETF, TR =& 10% ~20% %7, # 4E % 7T W i
R, 1993 ~ 1996 4, Giovanni Guarda % 3 M
7K F(0,80,160 keg/hm?) fl 16 M &K/ FE G M HEEA R
¥R ,90 FAEF RMH & Erdano M Lampo, 7
80 kg/hm® B B K F T, 7= Bk F] 7 500 kg/hnm?, 5
MR 160 kg/hm” B = ERA B ERK, MAEE
WRFIHER 200 M 22%, REZESFN LEF 7
kg/kg 1 8 kg/kg[zslo Brancowt Hulmal % H 3¢ T 3 H
M 1946 ~ 1992 SE[E BT & #Y 14 ME/ME G R E
BERZHER, ZASERFHHEL, FEFRHOEE
HMERBARERS, TREFEMKEAKESE
SEMA TR, REREN B EREXER
HEREAEEEGTRTRAREERYRE 4
ZH . BRAGTAREZEMERNEH KAL
47T 0 32 4 2 4 Y 0 B R AT A A Y,
BT LA R 3 i o 8 T ZE AR R AR 1 T 47142

5 HETR %O A

RECEIRTHBUERANRS RREEK
R JTRRRREFFEGHERBS , =R 8E" W
AL TR MELE S N L R, B T A A P9 R R AL AR
BABRELTT. KHERXRINERATRINEE
B BEFERERL AR LIRER, SRTET
T#THEES A RER 28 £ ERERE
BOZE Rl b, A B R A B 5T A0 R R A 1 W 07 i E
F RAREELREOEAIE. ZAKEBMY
PR, BFFFRUT 3 FEM T (1) KAERA
TELIAED B = HREEAREAR; (2) ERULER
AKET, eV R =R BOR F 3R 4 608 Fr A B
BERARER: Q) BREARGET  EONE ™%
J3 T R YT R R B RS R Y R BT
BRI RN,

5RAERHEL REMEEERFIREEL
MEAREFHES HRENEFIRETHESE
TR, L T S MBS 7 xR R R i
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Analysis of temperature changes under film during
cotton seedling stage in south Xinjiang

WANG Wei-hua', WANG Quan-jiu'?, LIU Jian-jun’®
(1. Institute of Water Resources, Xi’ an University of Technology , Xi’ an, Shaanxi 710048, China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau , Institute of Soil and
Water Conservation, Chinese Academy of Sciences, Yangling, Shaanxi 712100, China;
3. Xinjiang Survey and Design Institute of Water Resources and Hydropower, Urumgi, Xinjiang 830000, China)

Abstract: The temperatures of film-mulched soil and that without mulching in cotton seedling stage in Xinjiang
Bazhou Irrigation Experiment Station are compared. The temperature of the 5 ¢cm soil layer under film increases from 8:00
and decreases after achieving to the peak of 44°C at 16:00. The temperature vs. the time curve can be fitted well by the
sine function and it shows that the occurrence of the peak temperature gets increasingly later with the increase of soil
depth. The difference between the soil temperature under film and that between films increases first and then decreases,
and the time of the peak occurrence is delayed by the depth of the soil, and the changing amplitude tends to be stable
with the increase of soil depth. The temperature of the 5 ¢m soil layer increases by 13°C under film from 8:00 ~ 12:00
while by 8.5°C between films, indicating that film mulching has good effects on improving soil temperature. By analyzing
soil temperature trend in seedling stage, it is found that film mulching can increase temperature and reduce the rate of
temperature change thus to avoid the damage to cotton caused by excessive temperature drop.

Keywords: seedling stage; film mulching; soil temperature; under film; between films

(E#% 138 @)

Analysis for the feasibility of achieving high yield and
nutrient efficiency at low fertilizer input

ZHOU Ling, WANG Zhao-hui, XUE Cheng, LI Sheng-xiu
( College of Resources and Environment, Northwest A & F University , Yangling, Shaanxi 712100, China)

Abstract: Overuse of chemical fertilizer has led to both high production costs and serious risk of environmental pol-
lution. Therefore, reduction of fertilizer input while increasing its efficiency will be crucially important for sustainable a-
griculture. This paper compared chemical fertilizer rates and grain yield of the main crops in different countries, analysed
the typical instances that decreased fertilizer use did not lead to obvious reduction of crop yield in western European coun-
tries, and found that high grain yield with high nutrient use efficiency could be realized at the same time by rational nu-
trient management. Based on the successful experience abroad and the agricultural practice in China, we found that bal-
ancing nutrient supply, fully use of nutrients other than that from fertilizers and further exploring the biological potential
of crops are three important ways for realizing high grain yield with high nutrient use efficiency. Nowadays, basic re-
search is urgently needed for decreasing chemical fertilizer input, and comprehensive management on nutrient resources
should be enhanced at the same time.

Keywords: grain yield; nutrient use efficiency; low fertilizer input



