xR HIKNE— LA S 5E T AR

WJ‘UE% );

% W EEN,E M

9
(HHER A T AR ALET 100084)

(] FRIEACACA AR, TS G 5, IRl RO AR /K B R, K G IR A RS o AR SCHR s — R LUK
HE — A A T B AR S A B e et A Ml & R D7 3o e 5 i R AR T LASIE ISR 20 RO A 14 7 B3
87, 45 125 RN ] P SR 5 B s R T K AR A 77 5 K I TR NE TR S AR 4, DK 7 B 2l
TAAEIIREAT AL IR N =, e AR AR A PRI 5 Tl B HERL ) CO. 2 T HE AR BR S , W] 36 A BRI A I 3 K
1, DA P 5 IO FHRIHE ) K BB — AT REER  REAS AT 3 2R S LM (PVC) Y TR, I AL 70 PVC 1Y
TR RE  E TS SARA Tl o A T S s AL BT R IH L (RIS ER Y, Se 38 4 L B A%, e 25 D Tl

LMV~ S
[R]85 KRR iE  PVC

[FESZEE] S14 [XHEFRIEFE] A [XEHS] 1009-1742(2015)05-0120-06

1 FEAEFA AKF ARR

IR B TR RS 2t S 7K 40 %,
WEZERREN ST EZA, IEERE R
17, A A = v e A R e B R R
VEPIHE P11 30 %~50 % AR FAUAL Y sk, FK [
FRRE T Pt A, KRR A, 2013 4R 3R E AL
it #8247 5.911 9x107 t(415 N P,0s . K,0)™, 2 i it
FEEIH B (1.867x10%t) Y 1/3%, Hi 2 90 %2 A
O B AN AR, 43518 2.394 2% 107 £,8.306x10°t
F12.057 5x107 t, H A it FH 120 6.274%10°t P

AAE A= P IS AR i R AR A I B B R
BT o SR, T AR AT A4 R R ARG, U A
FHE AT 30 %~35 %, B AL 24 25 1] T 2RALH 10 Yo~
25 %, BIAEHL A 35 %~50 %9, AR A A R
AN 3 B R 8 B YRR B, Al R S E 1 B R TS
Yoo 2010 459 4 [T e I A i R, 3- [k
AR5 G () 32 LR R TR TS e , WA YA L BT g

[YFEBEI] 2015-03-19

A3 57.2 %H167.3 Y%k F T AN TR TS Y, ik
BT AR IE 4 2B 15 G 53 ) o Al TR TS G
59.1 %F138.2 %, ALK C LR ER ) R
TR P 5 YU

Al A 7= [ B e R K TR, TR R —
ARG U A A R, NSRRI A
2 713 m’ , (SO KRS 1 17419, 2013 48, B F K
SN 6.183 4x10" m?*, Horfall AR 5 K BV 1Y
63 % , Tl F K 5 FHZK B0 23 %, S8 FHZK G 25
THFEIRAR , AR I i R AR 16 UK LA SO 4 B
A= 25 FR G0 - M T 0 AR S K HL B ERAT , 43 33y
12 %12 % FELR IR 22k g 7 X, K
A FHRARE , A 40 %~50 %, 111 42 1k [ 52 n] 15 5]
70 %~80 %o 1My Bifi 5 W T A Tl PR R Ji Tk e
BHETEFIE H 2. Jagiit, 2R UK &
4x10"° m’, Hor Al B4R K 3% 10" m?, 3k 7 A1 Tl
BIK 6x10° m’, i B LAV R4 E#E T 2 30044787
4 669 N T T, A 400 2 Bk, Hedr 110

MEFBNT & W, 193548 H A4, 55 At A, i E TRRBEBE L, WA I TR HER, ARSI, T2 TR AR A T 5

E-mail: jiny@mail.tsinghua.edu.cn

120 HEIERZE



AN T E R K

B e P JIE R PR M) FH 236 A S 2 97 8 UK 3
HOCAMUR Y 55 2 2, R BURA O A A 23R 55 Al
R A AR O E0R

2 KRB ER AR

IS — AL TR E B A S R R R R I 25 5 Ly
RAELA AL FERE B AR o A mT M AR T 5 K e
BRAEIR , 3 4245 18 2R G0N R Y T Ik K 3 1o 45 T
TSI EEY) e AR R A K AT X, 6
i 2 AR LA AED K FFE 4y o KB —{R 4k
T ) AR AR a KA BERE B 1
IR I/ NFE R TR, B K B e S, i
A5 AL v A PRI 23R . i T it A P YR 4 i 6
FEPIR R ek 1k e T IR0, T o AR IR SR
S R HE R FIAR 2R AR AL, £ = AR 23 5 e ik e 4
ARA] DIARE S A% | SRR AE RS RV E AN ] A
B B X 35 43 1R i 5K, o R T A 25 IR SR 4 1
i PR LS il SRV ERIXRK S TSR3 7 oK

T E B AR 2 M 1.2%10° hm?, #5 Z8 2013 4F4F
S, A E B A SOE AU 6.347 3x107 hm?, (54>
] B b 1 BRI 52.9 % , FL g iR o TE X 6.847 %
10° hm® ", A o A5 % I 1T B A 10.8 %, ] UL 3k [
T3 THE TR AP R KB /K R K Y A% G I 7 1
S [ A SR 1 FH M 2,553 3107 hm?, {H 2 M55 34
TRV VR TR R 544 %o 2 A, RN 32 7 L SR A st
R VR TR o5 A O R T AR EL BB IS B T 80 %
DL 3R A E R i A S R E R
FHLEIR AR R 22
2.1 HERARTIIFESHES R

AT ) FH AR 1) 2 2 I PR L 3 0 B R
S {EY T R BORANVC R, i it AR AR , 3200 i 2k
JEHE KB — AT HE B R e % SR I AR P AR
FRNE SR 53 (0 2 4 ], AR dee b 37 4 FE AR AR
/N T S ! I L B 13 <9 e N i B i 78
FEM SR K SR A R W, SR AR I — A AL
VEROR AT DU i A B LB IE AR 2 . Kwong
LU R B, TVE AR R H RERT AR 20T 38
75 %~80 %o 7 &I Ay i g A )y N R
Jite AL, A AR A FH 2R HA 16.4 % , i 5 3% HE 8 7 2
it AN B A FH 3555 49.3 %, SR IEZEN I AR AL

PEATHR T T o i i T /KRR AR A 1) 2R,
7 THE it FH T e A A B 1 ZRUNE ) R Ry 47 %~
66 %, 214 55 %, B AFEE S A, 5+
FUKE A f TR R it RIS 09 R 2R 5 e
32.56 % .27.65 % , Ifij & it @ NE 1 ) FH 2% 4 51 A
22.32 %.20.22 %, FBHTIEEIRFIT BN, T E
FIHIZRAE 24 %~38 %, P10 31 % FEEKC 3 i i
R R G AR Bk b e IR, B ORE B R R R
83.38 %, FH R PEZEINF /N HEAT W LM AE , 40 A
(R 2 51.4 % , 1 i HE it FH 20 I 9 R R
9 54.6 %,

FH IHC AT L 2R FH A B — 44 A 98 e A it FH &0
(I R AT IR 3] 50 % b, i AR A1 A %) ) FH 23Rt
7 = i N T AES =N 7 i ) Y E R i
SA o SR 3 R T AR (o A AR R T AR ) M BIAE Y
10.8 %4 = £ 30 %, IR A — AL R AR
AR 29 2x10°t B 6% 10 tBEAL FN 2x10° t B AL, 37
I KB B 7 e

ANFEVED A B IR R B R IR
AN 1R 2 /N RS AN R A A B B B
XPRC B VBRI RERTR SRR P R B
XFFRAT BT R FEAC R BN PR 18 1 ST RURRAE , 77
AR VEYIXT R0 0 75 SR /N A AR B A
[P (7D 18 ) 12/ N 4 o [ R 2
PR B SR R T R R TR] . R K
I8 — AR b T E 1 25 25 5 R e Ak A Tl AT LA BRVE )
XTS5 43 A SR, X RE A T 5 R BC o] i 2 A
P 3743 LR R E Y 0 75 SR A DE L .

350
3

£ 300 L i

E 5 R R 2 s

£ 250 —— ik

B, ——

T /

0 50 100 150 200 250

E 2PN
E1 hEEEEFHIER B R R &

Fig.1 Accumulative uptake of N, P, K in the whole

TR
2 2

wn
(e}

growth life of wheat™

2015FE17E5FE 58 121



1000
-— % HH
_ <00 - @% /.
‘..*‘é —— 4
2 600t
£ iz PR
Eﬂﬁﬂ
= 400 ///
R
¥
200}
=
K ./
0 50 100 150 200 250

EENB/ K
E2 mESEE X B SRR R #h
Fig.2 Accumulative uptake of N, P, K in the whole

growth life of cole™

22 EEBARTAERAK

K S 45 SRR, SR K A — A Ak T v AR
REAE 4R B /K80 S A P AARAE S 511 53
BT R RE AR 1 RO, 25 526 B, SR I T LE
THE- YA T7K 41.92 Yoo Fi 2 5 PHGT 28 i i ¥ AR
6 HE H K B IR AT LB, A9 T B e T K
66.25 %o ZESEEPEGE T AN FIVE I 7 2T FinvE
6 FH K St 0 R K SR 1 K E R K Y
52.36 %o Lamm %FPIF5E T FOKTEARRIER 7 U F
(K, SIHER EL T HEBEAE 1T /K 50 % , il ad 4%
il R K 525 % DL R B d ik e i H
IKBCRAENS K F] 95 %~99 %, H1IL A WL, i 5 H
T 3k SR FH ) T2 YAV A L TR FH K A i
T THVE K BB 29 50 Yoo LN SR IR E A L A
PRTE ) 10.8 %32 5 2 30 %, Al 45 2540l FH K 4.1%
10" m®, ALBEBLHAD 3x 10" m® B4V FH K Bl 1T, 3
REMS T A Y 1110 m* /K FE RS 2] Tl /K FAE 3%
FHKH, 2% fig K S e )

AN, R K AR H AR AR T AR 20 R 3107 hm?,
2y TR A 1/40 KRR T E R s A G i
T HE ATUDR EL 3G 7 I A R SR AR AR 45 & L Bk
M AEAR KRR B b U B Ge i K R AVE I 7 =X, LA
BT REFTWIOKZ, RRERFER, ok fEfg
GERPAETI7K 60 Y%l I EBER R4 7 10 %L 22,
TCFPRfAE 72— FLE T B R B Ak T R
P GOR DR
23 HEBARRESEYTE

W E N T A28 0.08 hm?, 1T 56 [ R 2
Hr AN [N S48 1l 1T A 4351 R 0.5 hm® 0.8 hm’ FlI
0.1 hm® ™, F& FEHF AL/, BB I 2 i o=

122 ETENF

BEAR 24, [ 2011 455, TR DR £ 7™ iR 3 40 5]
4.5%.3.2%.2.1 %.0.9 %, @ i B £
PERYE S AW R K BE— AR AR t Tt
JIE £ /b BEAA A5 By b R R A e PR s e A=
FAAAS, SCHRT 5T 2 B, SR FH K IE — {4 Ak v
Ruaewg it S EY re i . Breschini 25 WF5E 2, 7F
THESRAE Tl XK B AR HE TR g, vT
PUHR 0 2 By = i ML B . Henggeler 25038 1o K
FH S50 25 SR A5 T 0E 5 YA A B, R AR = R
20 %7/ 4T . Phene 256 X HE FIVAMEHEAT T 2 4E
{18 FE ] S 56, 235 SR 2 B, ) R i o £ 75 3 K R v
ZTAH G = 0 U TR 15 14 %120 %, ) i 4
T3 K FH S E0A R E y U A AL RS R V%
AR, FLAT B A 25 B v AP R AR AR A B4R
AT A B2 A 4, 5 R FLRE R AR L
45.63 %o LTI UL, 7E B B AR OR K I —
IR R AR BRI HR R ™

3 BRESHERRBES

KREEGHREMBERK, BAEE G HY
421731075, [AlE  RAED RS AT P JE AR K, 2008
AEH 8.4x10° ™Y, FRAH I 7 8 FE 0 1) HE AN AS F 1)
PR RN RIS Y . BB ERMERMARIEYREF S
B REA LT, AT L2 i ¥ 2 B A5 7E E A
T RIS K B AL RS B R , 18] A
WA FE WA B AR R SRR, U
RAEERFED A KR R e E A K. TR
AT PVAETE S S AT 1) B e P Ak B 2
FVEYIREFE R R VR AT 55 5 = 1 1 i 21.4 %,
SR F I 37.6 %o Moller™ 4557 £ | i
FH & B BOTR U , AT LA 4R e VR il W R
PR TR NS AR A USRI A AL AL, 7T 58
ATV A OB Rt FH 2 L . AR I A0 9
T TE TR RO O A it RO Ak R, 5 T R VR AT LA
PRFE P S A B i, O A i, g 3
TAE P s, AR T3 s A e i, 5 AT XA
Fb T VEE DX AR X R0 R 2R 43 ol B s T 18.12 %
F18.33 %, Hfi/NT-AF I SE IR T TR R e
PR FRAERKET MR AVFRSR R R EK
FEE T TE TR O S0 % 1Y TR TRRE 8 il T oK 3
17.6 %o PRI, K VR AETE W 5 K BE — R R 5
FASE G ANURR AR SEAAE Y £ 1 B AT DL
P B A S IRES B & 8 2 FURAE RS FT AR 1



E, WA W AR AL
4 T CO, AEMR iR

T 2 KM Bt A b Y T A R, )z
AR WE R RN . 201248 K E
TR BN 1.45%10° m™™, B EEWAE K A F O
TS FEICE AR A KRR 2R I8 T KA
CO, FI - IR, KA COL U 2424 400 ppm
(1 ppm=10"°), WF5ERN], EHE CO.REBIEHEY)
RAAK, EEEY =R, Chen 2 HF 5T iifiH , 12
R FRAR T COL MR B BB I m s RSB H RS
o TYR A RS BRI [, 1 A
WFFEASH 7 CO M JE 4 500 ppm 254 F , FFAR P2
b R AKX AN 11.9 %, 78 CO, ¥k B
700 ppm £5 1R, FEXF BRI 32.3 %, IS A5
SCEARH TEARIR AT, COL MR R 720 ppm
FEREAE R A S MR o, HR S R K, s
HIENNZ90 %, Deng SIS FY F B, 7E COL M
&R 575 ppm BS54, FERE AL SL 7 SN 47 %o
Ghasemzadeh 55" 57 [ T 400 ppm F1 800 ppm
PRI [R] COL MR T A Z2 i AR KAB L, 75 COL Rk
JE TR VR HHECR T, ok LB & s LA AR
N DI

2013 438 A HE AR 2] 1x 10 ¢, S5 i B
fo EFTAATIE T, B AT HE R R, o5
CO,HEM R 1 40.1 %97, FERIE Tl B f7
Ay & EL T HEOR S A COLRYMRIE S B HliE S e
PR AR B AT DA 3E A B L A TR R PR iR E
KM COMEE A EY A VE P 78 A AR
FELWE A4, an Rl 4 R 2 A (1.45%10°m?) 1 CO,
e B2 M 400 ppm 2155 £ 800 ppm , 1% CO. ¥ & T 1EW)
AOGEAE I CO, 1Y #4445 10.05 pmol/(m’ s) 1
B FRAERE T FE 2.022%10°t CO,, BERES /L CO, HE
LAY 20.2 %, NEE B E R SR i

5 #ETHERARALHE PVC IR R

SR T 23 ) AR R, o R
B B B ARy o SR T e R AR K
BEmk T ET, AR R A AR, S
7 R 22 R bR [ R T ST B A Y
BHEbR. RO (PVOME A TGE IR Z —,
HAER L2 5 247 S 5 30 %™, PVC 7™ iy
AR )t TR it B it o T B A R Y

66.2 %, T A b 33.8 %, AR S 3B
B RV s R AR MR, R
TS 5 T P A T R A Y B R PVC,

ZEFRGTOIL RS, AT PVCATIL ™ Re i
JEEE L2013 4FEHTE PVC PP REN 2.476%107t, 1] PVC
f 2 LT 2R 4 1.555 3% 107, 3 i 4 9.207x10°t,
2008—2013 4[] JF T HALH 50 %~60 %™, K&K
it A Ml B35 K, % PV C A5 ] i B4 A T S T Al
Tl i )30 VR A T R A DGR B I RO P g |
MHL3l PVC AT LA B 1 i i S A 7ol o an SR i e
TR AR A6 MBI AE 14 10.8 %38 /i3 30 %, fEfg 3 fini
FETH R 1.218 7x10"hm?, DA TAE 1E H 2R A, 1T1A]
P 2.5 m A5, BN UM BE S FH L 4 000 miT,
255 3.412x 10t i Ji PVC AR), 25 A& IH 15 fE
BRI AL Tl H PVC (3 R P 6, t A ) T
PRGEHHA Tl P P TR LR A

BEA , PVC &SI YRR, W] Z2 YA R 1k il
ALY, SEEL TSR AT . XTI TH A PV C RN
THEJIE R VR A T 2 W Bk o A AR RE, ER A
B S E R A TErt it T b A A
FEGT 5 1 RS RIAE 4 [l , B mT o2 ARG v 5 AR 1 FH
BAR , SURTE S Dt AR WA DG 0B B AR 55 7=l o

B EAR Z L 28 B #E L, o AR
A IR I 1.241 % 10° hm Al 18 £, 2012 4R 48
B HREAE 100 7 (1 B ~666.67 m?) L %Ml K
270 2 J5 P2 K A — AR A i R R Rl
PRAE S

6 %5iE

KB — PR A T T8 B AR 2 e AU A A it AR ol
MR o W T RE AR T AR E D 7F 2 A4 B 1
XAl B SR oK, SEBURE B s, 3
PEE AR 0 T E B R RE 6% 44 e v
JKFN I e K SO I HE I8 HER 50 %o 4N
SR T TR R L 91 A BAE 119 10.8 %oifET %130 %, I
KK BE— R RE R R |, e 15 29 2% 10° t AUIE
6x 10" tBEAEFI 23 10° tHPIE, 152040 K 4.1x10"m’,
A2 [E 4% 10" 9 HIZK B T o o i v I U8 s Ve
NETRWE , et & & 2SRRI RS AR %,
LIRS R B VR AR GE AR A A S IR
Tl HER ) CO, 2 T0E AL AL IS Rl 38 A 2 BT ) v
ERMP, $Em KM COREE , M VEYI R HEaR U
WD Tl CO AR, T4 SR /e S 5 T, 7K

2015FE 175558 123



JIE— AL HEHAR ) BT BE S T AL PVC R I3
L =R A AT R ATl A SO R
A o 3 I IR A BT I IR AR PR L I
J5 20 AR T AR RE T AR (9 I H AR , FFIE IR 52
R EE S Rl Tk AR D A

(1]

(2]

(3]

(4]

(5]

(6]

(71

(8]
[9]

[10]

[11]
[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

FAEYE, G E08, UK, S5 G HE R F ARk
SRR TR AT )] T E AR, 2010,43(19) 13997~
4007.
ERGET R, T E A% 2013[M]. bt hE S AL,
2014.
Heffer P, Prud’ homme M. Fertilizer outlook 2014-2018 [R].
Sydney : The 82nd IFA Annual Conference, 2014.
AW W 7% BRI IRl TR B BN ) A R 0], AL
THALEF K ,2011,40(11) :45-48.
W R G R 4 — R A 5 Yo I A iR [EB/OL]. 2010-2-11,
[2015-1-15]. http://www.stats.gov.cn/tjsj/tjgb/qttjgb/qgqttjgb/
201002/t20100211_30641.html.
B O RER,S4E REDKEIENR S KRGS TR
). HiERELEIE R, 2011,26(9) :905-915.
KR IR K S T 75 R S K A BIUK M PR (D).
AR A IE T K2, 2004,
BHEER. VRARITT I K HELT]. WL K R, 2006(6) - 35.
B KRS — AP R 17 Bk S HE AR R B s
FE[D]. BT TP R, 2013,
Benouniche M, Kuper M, Hammani A, et al. Making the user
visible: analysing irrigation practices and farmers’ logic to ex-
plain actual drip irrigation performance[J]. Irrigation Science,
2014:1-16.
rfrAie A RN E AKRIER. 2013 4F 42 [FE KR & R ST A i (M.
Jent: R FK A, 2013,
WO, A BRIRAE. [ AT KR B R R[],
MM, 2008 (27) : 44-45.
Ll A, Bk, A BELE I R E AL R Y
BRI A AL Tk, 2013,32(8) : 1967-1973.
Kwong K, Deville J. Application of 15N-labelled urea to sugar
cane through a drip-irrigation system in Mauritius[J]. Fertilizer
Research, 1994, 39(3):223-228.
T8 ERE IRER . RKIC— R AR AR T
AP EE M L] THEROE R, 2010, 14(5) 1 43-45.
SRBTIE, Brs i, A I, A AR T R R MR A N
IR ). 3R, 2004(1):19-21.
B BRSNS T AR AL AT Rt T AR
T[], 6], 2004,35(3) :307-310.
TR, G X H, A AR KIS RO SR T
FEI]. FgRAORlE,2012,48(12) :2299-2303.
SEGE ETFL. /N R0 IR LR A A
FEM]. PR, 2000, 16(2) : 8-11.
SRR ISR, B AP A IERLHER AR ). P =R, 1980
(1):25-30.
TS, Sy, SHRAE. 15 R RR A -0 S TR
3T —— LB SR 2 T U A A SR ). AR SRR, 2012,
32(23):7559-7567.
s ARIT. A G 2 TR Y KRR B W JE 1T
M1 PR AR 241, 2003, 25(1) : 77-79.
sk, IR A ORRIE T FOGIRL EE F i
b BRI B SR ], L 7R 25, 2007,3(2) : 75-78.

124 fETERZF

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[43]

[46]

Lamm F R, Trooien T P. Subsurface drip irrigation for corn pro-
duction: A review of 10 years of research in Kansas[J]. Irriga-
tion Science, 2003, 22(3-4):195-200.

SRR B AR KRR T iR B AR TE TR [ R SR 35 S
BISAHT[0). TP RS, 2012, 18(4) :36-39.

RS IET TR KRS 77 4 B SR B A B R [ D], Bt : 41
M R2,2013.

OB ML E S PR b 2T R R A A AR AR [N
OL]. %14 4.,2015-1-09[2015-1-17]. http://china.cankaoxia-
oxi.com/2015/0109/623260.shtml.

T B bk B [N/OL. TP E B, 2014-12-16
[2015-1-17]. http://news.sciencenet.cn/htmlnews/2014/12/
309446. shtm.

Breschini S J, Hartz T K. Drip irrigation management affects
celery yield and quality[J]. Horticulture Science, 2002, 37(6) :
894-897.

Henggler J, Kinnibrugh J, Multer W. Economic impact result-
ing from the adoption of drip irrigation cotton result demonstra-
tion report[R]. College Station: Texas A&M University, 1996.
Phene C J, Beale O W. High-frequency irrigation for water nu-
trient management in humid regions[J]. Soil Science Society of
America Journal, 1976, 40(3):430-436.

Phene C J, Hutmacher R B, Ayars J E, et al. Maximizing water
use efficiency with subsurface drip irrigation[J]. Paper- Ameri-
can Society of Agricultural Engineers (USA), 1992.
JEERAE T 0, A AR AR ALY R R RV AT S 0],
B R ,2005,42(1) : 41-44.

M 2N, RCEEAS, TRPTIN, S5 TR0 A W Ak 3 3 85 268 1) F
). ERRI B ,2014,42(28) :9910-9911.

BE T, BEAFRR IRV 5 R AR (D). db st EROL R
B ,2010.

RDLL, B, L, 45 N [FTEB T s % 55 ARl R SR M
HIRMTHEZIAL]. T EVES,2003,21(2) 1 11-13.

Moller K, Stinner W. Effects of different manuring systems
with and without biogas digestion on soil mineral nitrogen con-
tent and on gaseous nitrogen losses (ammonia, nitrous oxides)
[J]. European Journal of Agronomy, 2009, 30(1):1-16.
FROK BT, T I T T O 2 e -E S S e R M
FE[I]. EEREE 5HAR ,2012(81) :49-52.

/NP RIS ) e B2 VR AR IR SR i 5 0], TP R A,
2009,27(3):50-51.

R Ol AR S G R 01 s, R RO AR 4 2012[M]. JEsL:
Al Rk, 2013.

Pritchard S G, Amthor J S. Crops and Environmental Change:
An Introduction to Effects of Global Warming, Increasing At-
mospheric CO, and O; Concentrations, and Soil Salinization on
Crop Physiology and Yield[M]. Binghamton: Food Products
Press, 2005.

Chen K, Hu G Q, Lenz F. Effect of CO, concentration on straw-
berry. IV. Carbohydrate production and accumulation [J]. Ange-
wandte Botanik, 1997, 71:183-188.

HHBL, THL R R ORE Ak 3 A B AR L A 1
K E AL B R )], SRS, 1995,2(3) :20-25.
N S AT A AR | RN i R R AL B B
RS RIS A B S 00 [D]. AT BT R A,
2012.

Deng X, Woodward F I. The growth and yield responses of
fragaria ananassa to elevated CO, and N supply[J]. Annals of
Botany, 1998, 81(1):67-71.

Ghasemzadeh A, Jaafar H Z. Effect of CO, enrichment on syn-
thesis of some primary and secondary metabolites in ginger



(Zingiber officinale Roscoe)[J]. International Journal of Molec- [50] KA. RIIFET K R A ki S5 H[D]. B R

ular Sciences, 2011, 12(2):1101-1114. HIBE T R2%,2014.
[47]1 & . H AT AT AR HE R R B N/OL. 25— 28 H iz, (517 MRS, T . IH PVC BREAY [T (0], SR
2010-02-23[2015-1-17]. http : //www.yicai.com/news/2010/02/ 2009(9):51-56.
315349.html. [52] T2FGI, D FRHE, TR, e is AR e U AR Ak S R 3h
[48]  H [ GUIE Tolb 25 op [ B il A1 23R Sl £ A7 Ml % Ji8 BHUHR % WFFE 1], WdEL Rl , 2014, 53 (12) :2937-2940.
2009 4EH AR T AR E S [T]. T 06, 2009, 1(1) : 1-5. [53] A RE. 4 - Huf AL T AR 2.7 42 B [N/OL]. AR H4R,2013-03-
[49] ik #2013 4FE2ERPVC Tl & 2014 4 R H[J]. KA L 05[2015-1-17].http ://www.chinadaily.com.cn/hqgj/jryw/
J5,2014(6) 1. 2013-03-05/content_8408619.html.

Using drip irrigation of water and
fertilizer for synergic development of
industry and agriculture

An Di, Wang Tingjie, Jin Yong

(Department of Chemical Engineering, Tsinghua University, Beijing 100084, China)

[Abstract] The low efficiency of fertilizer utilization in China has resulted in severe nonpoint
source pollution. Meanwhile, there exists a severe problem of water shortage and large amount
of water consumption in agriculture. A way of facility agriculture based on drip irrigation of wa-
ter and fertilizer technology for high-efficient development of industry and agriculture was pro-
posed. The nutrients and water could be quantitatively fed to crops by using drip irrigation tech-
nology, which can increase the utilization efficiency of fertilizer, irrigation efficiency of water
and crop yields. Using drip irrigation of filtered biogas slurry could take advantage of livestock
manure and crop straw and improve rural ecological environment. The CO, discharged from in-
dustry could be transported into the greenhouse after harmless treatment which can provide the
carbon for crops. The wide application of drip irrigation technology can increase the demand of
(poly vinyl chloride) PVC, which can release a part of the over production capacity of PVC
and promote the development of chlor-alkali industry. Besides, renting and recycling of drip ir-
rigation equipment can improve the industrial chain. This is an efficient way for the synergic de-
velopment of industry and agriculture.
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