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DAFR 15 R FH 7K 43 01 i 280236 1 [) B 920 B4 55 35 G )
FUEE WARTE o (MR ) SR A R ] AHiF A Tk 2
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AR RE , B KAELE = K A 2B H o A AN TR EHE
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1 M5 RE
1.1 Rt

FH ()35 T 2017—2018 A VL9544 3 KK R R
WA (33B0'N, 11996'E) #H47. IR X 5N

WL, 0~100 cm +E P IET AR R 1.424
glem®, HEHKZ 27.9%, HIAIE/KE 33.04% (i
BEKE), LI, AR E S HCN 2.19%,
pH fEN 6.82. Z MR ZHAR, RIGILE 4 FhigE
WERE . HR/KEDE (FSD. JRIBEEME (WSD. #
VEIE (COD MIB/KEEHE (RCD, &I+ i H
T KR CR KR BRI ANER 1 Fw o R0 1% 4 AN b EE,
A 3 IREE . AT LA 1AM
RIZEIBAL (0.5 m>x0.5mx<1.0 m) Al 1 MEI: (HE
5.0 cm, JRZ 1.2 m). 2017 “E/KRE 6 A 17 HEF,
10 A 19 Huke#|, 2018 426 H 26 Hfe#k, 10 A 12
HuscEl, FEAENmREs 1 125 kg/hm®, BEIE 375
kg/hm?, 4y BEIIE % 3% 225 kg/hm?.

& 1 KASELF AT E R IREAT 8 FH Ko 4547k
Table 1 Field moisture control standards of different irrigation measures during rice growing period

o3l AR TR AR S i I BEH PR AR AT TEHA LA B
FEWE PR 30 mm 30 mm 50 mm 40 mm 40 mm 0mm

FsI HEE IR 10 mm 10 mm~60%0; 10 mm 10 mm 10 mm (60%~70%)0s
K LR 40 mm 100mm 150 mm 200 mm 200 mm omm
FEWE PR 30 mm 20 mm 20 mm 30 mm 30 mm 0mm

WSI FEWE N PR 20 mm (70%~90%)0s 90%0s O 80%0s (70%~80%)0
K LR 40 mm 60 mm 100 mm 100 mm 80 mm Oomm
HEE_F PR 30 mm 0mm 0mm 0mm 0mm 80%0s

COl FEWE N PR 10 mm (60%~70%)0s (70%~80%)0s 80%0; 70%0s H R I%F
K LR 40 mm 60 mm 80 mm 80 mm 80 mm 0mm
FEBE PR 30 mm 0mm 0mm 0mm 0mm 80%0s

RCI FEWE T PR 10 mm (60%~70%)0s (70%~80%)0s 80%0; 70%0s A SRV& T
K LR 80 mm 150 mm 200 mm 200 mm 200 mm 0mm

ECmm” FoR HIEKEREAL, “%” FaaR)E 30 om o2 LSk A G LI HURN &K 651 43 L.

1.2 ¥5¥RANE

IKFEIRLS: 08:00 5, MHEA/KER, HiTiN
JOSEHUK Z R BE, 38 B K AT Il s >4 H Gk Z T
FI ) B AE A3 0~30 om ) TDR #8Ski#E47 138K
I3 DNTE o VEIKFNFEAK AR, 2 B8 25 A B VEEHE A2 il b vf
MK B EE KRR, BIEKE BIR, #KE
RIS B K& KR, W REHEKZEE K EIR, 12
SRR HEHE /KIS TR FIEHE K 5o FH ) 725 M0 o FH A Y
ARBACNE, B W4 3 KAH/NKEN RS
TR LR, BIAEE AN L K, BrE HEK B
TERE. SRR KRR 2 R A
TRBR BV MR ANy eV (GB 11894—89), 44
Z 5 K FH g A B (92 (GB 7479—87), HAHR
W58 K RS 66 EE v (GB 7480—87), Sl &
KRR Ot (GB 11893—89). /KAER4E
JE R 2 h IR, #KEER IS, Al JONVKAR
T 4 CIRIRRAE, 24 h WhbESEEE, P& 1E/KAEIR
EIHT, XN CERFAT AT B, EARMG T, DE K
FEISEbrr= . AR X BT R Rl s veRl, AFE
W B K. KRS &E. BFKES. W 1
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Fig.1 Precipitation of rice growing period in the
experimental area from 2017 to 2018
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AR FHHEAR TR TS G A S5 I SRR
A WA )M E 2, HK RS G R
B SR AE , AN TR g KM RE , R (1D
BEAT FH ) ROBE THI RS G AR R e v 5, AR AR HEK
N U RS RMIAT | Bl 29K E R R i
IRPEESR BARSRAT S B ARG R KA 5 e i
RIREBN 0,
EA RN SEP SV U WSE

GWF"=2{,V:1hq(%-1), (D

A GWF NS i MG Y AL (mm);
he N g UHEKIIHEKE (mm): CNE g AR
| A5 G R EIRE (gL CL 95 | A S g
WISV B KR IR IE (g/L) . #5 R K
C'q-Clrax<<0, MIZIXIKAKLEIEA 0.

TR TS G IR K ST A«

GWF=max[GWF', GWF? GWF®++-] .  (2)

Ak TN CREO M TP () 2 TifEhr,
SR KTTIRE 2 B R K 5T & b
( GB3838—2002 ) )  H: F /K Fi & tr #E
(GB/T14848—93)) A XHE, AR TN H A TRIE
N 2mg/lL, TP HKITMRAEN 0.2 mg/L.

AR BT R KK R, WRRIERR & A P KK
R, HHEAN:

GWF

GWFgZIOXT; (3

Arf: GWFg R EAEF AR (mYkgd: Y A7k
fEr & (kg/hm?); GWF KK ZZE (mm).

2) WK FIHAGER . T RKERFEIEN R
B— “HHE-ARREE-rHae )17 AR IRER
TEVIK R (CWR). 1EYIK DRI (WUE). B
KPAFEE WP TEYILEF= KR (WFP) FIK Bt
JEARE (WRE) SE4BFRRIPANAE H /K 73 R XK

DAFE 7K 5P R R, (EPIK 21 (CWR) R

W T AR L B A K HAFRR DL, 45 7K AL I

SRR L T AN IR LTS -

CWF=CWFje+CWFgreen+ GWF, (4)
3H s CWFpiyes CWFgreen 73 71 9 W 7K SR T2 | ZR7K A I8,
ARG IR EFEIE KL, BIEY) A R AN =
(ET), AN mm.

VEMIAEF=/K R (WFP) i BB K IR I
B, FEYrEAEY KRB ER R, THE

Y
10xCWF’

X WFP APEMA KL (kgim®); CWF A1
YK ETE (mm); 10 AEAA R 2%
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WFP= (5)

TEPIK /3 R (WUED fli & B A K & 3R
HEY 5, HIEYr- B AR A BRI ERR,
AN

Y

WUE= (6)

10xET
K: WUE RaREMIR DRI RCR (kgim®); ET %
NEAE AR RZEBEE (mm); 10 NP7 R
FEWL KAy =3 (IWP) 2 18 507 HE L FH /K &=
FERTRELE P2 RAEM AT R, TR AON:

.Y
IWP=15 (7
ETy=IWxUs , (8)

A IWP AREBLK 7R (kg/m®); ET, NHERE
KRR (mm); IW AMESE—FIRIEIENH
) (RIVEE R K B (mm) s Uy Sy FH RIVEE R AR P R 8, H
VEX YRR, 10 YR hrik i RE.

KFIRAE (WRE) RAE X kK BEYR 75 3R e & 11
B, HERN:

WRE=—L1

" GWF+ET+D’

(9

D=Dy+Dyers (10)
A GWF AEWIAR K2 (mm); ET ASAH M
ARRAME (mm); D ANHEHEKE (mm), HibER
7K (Drun) A2 (Dger) ZH A

2 ZREDH

2.1 FERAESTEEEK R @ BRI

% 2 4 2017—2018 4= 4 FhFERER i~ H K HEK
J TN TP ik B2 181 2 . 156X 2017, 2018
FEIKAEAE K P B /K 43930 24 998.0 mm F 634.2 mm,
L R TR WY (R IR B R B IR 3 IR, AR R
AR S R AR IR AY) & . BT 2017 R X AN
FeaKAERHINE, HIRKERZ, S i T # HHE
KE . R Btk 2018 4k, HikzhiEfEE
LR

P 2 24 2017—2018 4F 4 FhEEHS It H R 50N
S5 e R R AR R . 5 abEEH, COl Ab
B KRESAEBTIBE K LIRS N, B HhR
Hek ok, 1 RCIAGHEE K FRRM R, Hihk
HK BRI HEK B i/, RealiefE 2018 4, #A
B HINEE B THEK . KREHEARE, BT /> EaiiE
IR Z R SORH 3B B A1, AR K —308 430 25 T H [R] 7K
E, Bk, HoKB LSRR SR (TN TP)
FIMRR . 2017 SFEHIERFEKH TN TP kAR & A
Ak Bl 93 5] h 0.87~7.38. 0.01~0.23 mg/L, %% 2018
RN (0.9~12.7. 0.1~05 mg/L). MWEANAE
WIRAE, thRHEKH TN FLEIRER TP sk E K,
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Table 2 Observed surface drainage and pollutant concentration for different irrigation measures

e 2017 4 2018 4
] B HokE/mm TN RERE/(mgLY TP FEWKE/(mgL) A HokE/mm TN BRERZ(mgLY TP FEKE/(mgL™)
0709 132.2 6.58 0.21 0705 446 12.7 05
0714 337 2.05 0.17 0818 283 19 0.2
FSI 0820 45 177 0.07
1005 81.4 1.03 0.03
Bt 2923 it 729
0709 168.5 6.28 0.23 0705 495 10.1 03
0714 282 173 0.13 0706 29.8 9.2 0.2
WSl 1001 60.2 1.36 0.02 0818 66.7 1 0.1
1005 3338 0.93 0.01
Bk 290.7 it 146
0709 1735 6.30 0.21 0705 54 111 03
0820 53.2 1.43 0.1 0706 312 76 0.2
Col 0911 505 2.45 0.12 0817 62.4 0.9 0.1
1001 338 0.87 0.01
Bt 311.0 it 147.6
0709 736 7.38 0.25
RCI 1001 924 1.83 0.04
J=8an 166.0
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Fig.2 Daily subsurface drainage and pollutant concentration for different irrigation measures

FAbFEF, COI AbFREK LR #EK FERFIE K
BRARAR, 45 H K ZR B, R KELE
BRI, Rk eAd B A Nl ER D,
SEYMEAN 267.8 mm, HGE RCIL. WSI. FSI 4b2,
FEWMER N 304.6. 365.4. 411.1 mm. [EFEH, 2017
SRR HEKH TNLGTP kR BT 3 il (E 0.41~4.71,
0.0~0.2 mg/L Z [H ¥ 3, # 2018 4 B & /I

(1.01~5.96. 0.02~0.2 mg/L), H&A4bFEA RCI 4b3E
TN PR S B iy (1.37~5.96 mg/L). 25

% 3 2017—2018 < by o & He K e ffeid i 3% & 09 &

AL, MU BIE AR EAEDK M 50, BB TN
KNTE. BRI S, RCIAFEHADKER/D, FHMHEN
°y387.6 mm, Et FSI.WSI. COI &b BRAK Uik 34.7%.
33.6%. 22.0%; RCI 4bFE TN, TP k& &/, Hik
J& FSI. WSI. COI 4bF,
2.2 FERERENTEE KK E TS0

FET AR B S, HAE—EFE E B 17K
Y5 G R SOR L . 3 3 24 2017—2018 4F 4 FhifE
WG ER R HEK P A KK R 2 AR R
K R i

Table 3 Grey water footprint (GWF) caused by surface drainage and fertilizer leaching in 2017—2018

- 2017 4 2018 4
SE GWFY/mm GWF*/mm GWF/mm EE GWF"/mm GWF"/mm GWF/mm
0709 302.7 6.6 309.3 0715 238.1 61.0 299.1
0714 0.8 0.8 0818
FsI 0820
1005
Hit 303.6 6.6 310.2 it 238.1 61.0 299.1
0709 361.0 25.3 386.3 0705 200.5 36.0 236.5
0714 0706 107.3 107.3
wsl 1001 0818
1005
Hit 361.0 25.3 386.3 it 307.8 36.0 343.8
0709 372.8 8.7 3815 0705 250.1 39.2 289.3
0820 0706 87.2 87.2
col 0911 11.4 0.0 11.4 0817
1001
Jit 384.2 8.7 392.8 Mt 337.3 39.2 376.5
0709 198.0 18.4 216.4
RCI 1001
it 198.0 18.4 216.4

2017 4F/KRELE B WM =4 T K& IR HEK,
FREBLHE T GWFN #5955 2018 4E, {H GWF® #I11E
IFH B, XA A 2017 SEHERHEK F TP 15 Bk
WA, HE B TA BB S S R B B KAV
JREWRE (0.2 mg/L) o #Rif, TN k2R
BKT TP, 4 GWFN F 5 A5l 5 K (79.6%~97.8% ),
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GWHF 75 4 B[] (A5 (b A AT GWFN H ] 254k B,

RCI bR H K I, Hr=2E GWF s/, F34ME
XN 108.2 mm, H:KE FSI. WSI. COl Ab¥E, Kk
A2 64.5%. 70.4%F1 71.9%. [HFE, B 34 2017—
2018 4F 4 FPfEBERE it T bt R HEAK = AR K R TR
it . B 3 W40, 2017 4 FSI. WSI. COl.



P BIUE SE . PR o) A K

IR ALK 3 A P 2R B it /¢

RCI b3 43 H B Kt R KK 2 72853738 9.51.7.71
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Fig.3 Grey water footprint caused by subsurface drainage in 2017—2018

A 4 TRFEBAAT &£ F SRR
Table 4  Crop grey water footprint under

different irrigation measures

2017 £ 2018 4
A
W HF GWF/mm b HFr  GWF/mm
FSI  3102° 428"  353.0° 299.1° 1204°  419.6°
WSl 386.3% 13.3°  399.6° 3438°  97.7° 4415°
COl 392.8° 164°  409.2° 376.5°  76.6° 453.2°
RClI 216.4° 62.7° 279.1° o¢ 267.1° 267.1°

E FEPIARNS FREFRRAE R ZEREE (p<0.05), FIH.

2.3 BRI TEEK S T AR
4 7y 2017—2018 4 4 FhE WA it T K AE A

IVER K L IR R E A5 53 BT 7K 2 T8 R 28 1A B T-7K
TRURI R, TR R 2R .t 4 () a] A,
2017 AF B Ab BRI AL A B H B e B B R, oA K K
Eﬁtb%i@ﬁi; 37%, COI #b3 T 5 21k #| 54.0%,

XEHEK BN HKEREART 5, K2

BN, AN 6.0%~23.0%. FAbHEEAF, FSI.
WSI. COI AbHE/K & 78 (2 R 7 R/ —3, KK 2
TR EER, HGRGKETE, fE2WKET,
1M RCI ACEENIRINA: SRR & 78> K 7K L 32> W 7K 2
i, XN RCIALE T E K ERRECR, HKED,
RN RER T AR B AN S K RIRAF B ERHE
HE 4 (b) A%, 2018 HE%-AbEE /K 2 IR 2H Bk 70 2%
R 2017 SR ORFF—E, WK 2 IELLBIT iR,
EAH /MR BT, X&HT 2018 KR,
7RI REBK R R . ZRE UL BT, BK 2
R, WK A28 EL Bl /N, AN 6.0%~24.0%,
4K JETEAE 31.8%~58.0%2 7], 78433 W F /KL /K
iﬁﬂhﬁﬁi%‘ﬁ%ﬁ, T AR 7K 2 2 MIAE 37.0%~54.0%2

, UEEIREHHEK P TN TP ke 2= A K i5 4
@ AT BAN. o
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Fig.4 Crop water footprint (CWF) composition for rice production in 2017—2018

R H TR HE KO 8 B K R RCR s, =
5y 2017—2018 4 4 Fh ek it s 154 = 2 A 7K A
A FKSCR M B i a5 S . 3R 5 AT, JKAg
7B (AR LT 9 7 950.8~9 811.1 kg/hm?, RCI 4b ¥
NN, EME A 8 093.8 kg/hm?, VK& FSI AR,
SEYIME N 8 619.3 kg/hm®. —fskit, TEMAEK f5E
RS WK T REOR B K RS HE LLH A2 H TRTRE K 75 R
f T FSI. WSI ARBEFE/K E FRANE K R FRIBIRK, i
BRENSERE —ERKE, HIHLEERBER
RCI. COIl 4B E1 N, SEMER/M RCIALHE

(449.6 mm)OAHLL, FSI.WSI ALF84: BN T 16.1%-
12.3%. HET AR KEFEIENIEE, FEBLE i &7
Wrigtrizm 23, HHEWKEZ (CWF) TE
711.0~973.2 mm Z[E¥35), RCI A3 T/, HEb
FSI\WSI.COI AL BP9/ T 21.2%.23.9% 41 24.2%,
X B H KR e A 5% THEYK 3 R R

(WUE) A8k Jy 1.581~2.087 kg/m®, H COI 4t
R, FEME ) 2.016 kg/m®, T FSI ALFE &),

FESMEA N 1.651 kg/m®, XL COI AbFE R 7= &g
e RN 28 R 75 1 R B A 3 TR e s 1) o 0T HE R /K 40 A 7
F (WP, H - KF/MKIKAZE COIL RCI. WSI. FSI
AbFR, AESAME 53 5] 6.657. 6.312. 4.643. 3.788 kg/m®,
H RCI\WSI.FSI 4243 51tk COI AbEE P 35198/ )N 5.2%-
30.3%- 43.1%, IXSEKA COl. RCI AbHE R#EK LFR
FREK IR, AL G AN REKE, TP
& TAEYIXHEE K FITH RE . IR, SEMEHS XS VE4
AFEKREE (WFP) S22, M RCIALEE REY)
IOEIE B E DN, HAEME (1134 kg/m®) #K, 1
FSI AbFEfR/N, FEHMENA 0952 kg/m®, —FHHZ
19.1%; X T/KBIE R E (WRE)D, RCIANHEELIME
N 0.405, B AhAREEE FEE K, HIGE FSI. WSIL
COl 4bHE, 4tk RCI ARFERFK T 14.1%. 17.3%.
19.3%, X5HAKEREYIK LI H/NE Ko 47
EETA, AR B TN TP bk 2k I 7= AR IR 7K JE 328
KA KIS RKRH R EENE, BHEE
NFE H Ko R FH VPN 22 G L2

# 5 2017—2018 5 4t i3t K WAk 40 = B fa KAG A &= B K309 30h

Table 5 Effects of irrigation measures on field crop yield and water use efficiency of rice production in 2017—2018

Fhy b3 P (kg-hm2) ET/mm CWF/mm WUE/(kg-m™) IWP/(kg:m®) WFP/( kg-m™) WRE
= 8 863.8° 514.2° 860.6° 1.724° 3.896¢ 1.030° 0.313°
WSl 9811.1° 478.1° 901.8° 2.052° 4.949° 1.088" 0.298°

2017
col 92336 442 5° 967.2° 2.087° 6.745° 0.955° 0.307°
RCI 7 950.8¢ 450.3° 711.0¢ 1.766° 6.201° 1.118° 0.372°
FSI 8374.9° 529.7% 949.3° 1.581° 3.681¢ 0.882° 0.390°

so1s wsl 8596.8" 531.7° 973.2° 1.617° 4337° 0.883° 0.376°
col 8994.4° 461.5° 914.7° 1.949° 6.570° 0.983° 0.350°
RCI 8 236.9¢ 448.9° 716.0¢ 1.835° 6.424° 1.150° 0.444°
FSI 8619.3" 521.9° 904.9° 1.651° 3.788¢ 0.952° 0.348°
WSI 9204.0° 504.9° 937.5% 1.823° 4.643° 0.982° 0.335°

2017—2018

col 9114.0° 452.0° 941.0° 2.016° 6.657° 0.969° 0.327°
RCI 8093.8° 449.6° 7135° 1.800° 6.312" 1.1342 0.405°

I FSIARNG TR AR 22 R W2 (p<0.05).
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3 it AR I L TE7K 3 ie ¥ i R S R R IR s, ZKAEAE
e PR AR 2 5. R 6 UL FK T
3.1 K _IEHITHE .
R R, TR LI 5 AT I 4 AL
VTR TSGR BRI AR
k6 XTRAGA T ROKRITHF LRI
Table 6 Comparison on the grey water footprint of rice production
HSHE T HEE/%)] T WL IX 5 1] GWFy/(m*kg™)
Bulsink 24 U 1B 5E 0% R B J2 74 W 2000—2004 0.212
Chapagain %1% AU TB5E 5%RILRI Tt 2000—2004 0.117
Yoo %52 TN. TP %% TN, TP W5t B 2004—2009 0.048
Mekonnen 24271 N BE 109% %0 & ATk 1996—2005 0.166
Zhuo 2512 e B8 L0%RHA 2 AR, 1996—2005 5.164
R A B8 100U 2 L8 2000—2010 0.190
Cao 25113 N R BRI e 2011—2014 0.720
Li 4560 HUE - AP REX - 0.137
Wu 2581 N SR R 2015—2018 0.310
AL TN, TP RN WK 2017—2018 0.431
HE 6 nl A, KA KKSETE N FOAARREXKREES MK ERHK S E Y

0.048~5.164 m°/kg, B Zhuo 228501 Cao 18141,
AW T KFEAE P GWRg UK . B2 LMK
VEMFE TG HT SR KA EAR —, 15
PRV MAEAE 2 5. Zhuo ZPI7E i 55 0%
IK IR 5 & T ZNDEAERERL, [RIIARATTRT B R 2RV
AR AR B B IR B 2 18] 1) 2 A AT T B 9 ™A% 1R
B (Crax-Cnar=0.8 mg/L), T 7EHADAF 5T £ 4 10 mg/L,
P GWRy 5t ks Yoo 5PN R &4k 1 /K Rtk e

FUBEAL SR AL, (H T B0E AR K BARTEEBUIR (N:

Crmax-Cra= 40 mg/L. P: Cprax-Cra=4 mg/L), H: 15
GWF, i fe/y; Chapagain 4525 UiHf Wi B Rl R 25 4%
#E, WE “50 mg/L” MIAVFIREE, B GWR tH
BN BRI, AWFFANSGE TN AL TP [k, 1 2
WS T ARG BRE AR A S e R K A
HRE IR, GWR ATREAKHERG. Rk, 254
& Z TS G () S [ R i AT SR 2 K o R A AR 2 7
FRAETE I 5o BEAh,  E T BRb bk Ze s P2 A H
RIS, 0=10% 2 1 FH RIS AR e B . SR, 1X
] A5 BRI AN — B i, Yoo 25RO A B GWI,
22 7 N FE AR OKREAE = Bk R & (TN:
12.9 kg/hhm?; TP: 1.01 kg/hm?); Cao 2518t 1%
DB SE T /KRG A 77 7K 328 VA 78 FH R) 3056 (1 ]
17, HEBLRGR B FRAUN 6.2%; Wu BT HR
A R G R TR Y N = R O+ A [ TP
MK 5 G BRI G, 456 AH K SO RSk
SRARA AT AP iy vE SR

R, Cao Z51V% BN A K AL 305 52 4 7 1
JKEEI,  H 24F%/K & 400~1 000 mm i, JKFE K 7K
JEIAE 0.63~0.96 m¥lkg 2 1813 5l . AR Bt A B 5 e
FEWE AR, (HARHE TR AT GWRg BN, X2

I, BT TNS TP MR EIRE . AT, SUBE
Hets W A Bl T 05 F i o, X AE AN 0 4
BB TIUE. SR, AR S % YRR 28R R ¥t
T AP WSS, m A R SR Rl —
HRTC
3.2 EHHESRIFMIEFR

AR A5 38 1) Fi8 b DA B0 K W 0 0 R A7 O 2 VT A
M KRR B — 7125 FE T AR BRI E
— “FIHE-HREE-~HEe /1”7, £ 5+ ET. WUE
AT IWP 2 DA R VR FE bR RIS A SCHIBE S 4,
R EARAKFN GRS YA PR KRR R 11 38 BBk
SR, X SR E DI . ET RAEDA 7K
PRIRIA RO FERE, 20288 T HEK TR B S e xt
IKIREE B SR 520 o B 7K ANE KRBV AE P2 7K 531
FEMY BRI, B H T RIRBEZK BN 22 AR A L EE
KA, 980D E B K A B N B B v R K o A e
CIWP) 2 LUEE /KRG 7K B 78 1) 2 B 42 P23, AR,
WUE %58 T B4 SOUKRIFEHFEREY =&, HE
B IX K KRR % B RIERVER . 4,
e A B A FEHERS K A B T KRR KR, PRI
R RIS Y. SR, BT FRFR IR, A KHE
T AR FIBIF 0 8 2 Bt 47 30, S Tk R b )
FEZE, WK SRR ARV ZE R AR (ET) 1)
[F] I I 2 BHOK G A2 B WA 31.8%~58.0% (1) 7K 73 VH AE
FE R E KB, BN 6.0%~24.0%, HiE
PR EE AR AT LB MED K& . B4R, XK
B F /KRR A R 8. R iilsth, T RKEE, &
AN A T R PR HE K TS G A Lk B A B AR
MR R 7K &, T ELIE I B AR TE A 7K A2 R F 4L
Eb At T DA S K FE 85 RO o 48 AT, K2 8
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BB FH AR R TS GK B S — TAEYIK 20 T
Fezrh, AMXAT LA ATt R K RE A o ) SOK B
V85 HSKEITAE T 2 A5 2 10 H oA FH 55 7K Dk
TG MERG VR R AL TR

4 25 i

D #i FBREREAK EZE T, TN ZKHE
AP R B G, HEKEHE N HOKIRBFHEK &
Bt b, AR ARG B 57 1R A (17 R I AR A
B R AT B o

2) HIRHAKZAG = KK 2 i ) R Eigss, A
BIKIEHE T /KRB KA SR I e 2 ks> o ik 2 ik
M, BRI, SGEAREE. KL 2%
15153594 6.0%~24.0%. 31.8%~58.0%. 37.0%~54.0%,
W BH KR AR 7= 1) B 7K R TS G 1) RS 25 200 o

3) MR AM K BRI IR, BRI HE N KHE
TEVIAK R 8/ CRIF D, K BEIR RS C R
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Effect of Irrigation on Footprint of Grey Water and
Water Use Efficiency of Paddy Fields

XIAO Jianfeng', WU Mengyang®, TANG Shuhai®, CAO Xinchun®"
(1. College of Agricultural Science and Engineering, Hohai University, Nanjing 210098, China;

2. Lianshui Water Conservancy Research Institute, Huaian 223200, China)

Abstract: [Objective] Improving irrigation water use efficiency is important in developing sustainable agriculture.
Taking paddy field as an example, this paper investigates how to achieve this goal via irrigation optimization.
[ Method] The study is based on changes in water and fertilizers measured in 2017—2018 from fields under four
different irrigation methods: frequent-shallow irrigation (FSI), wet-shallow irrigation (WSI), controlled irrigation
(CQl), rain-catching and controlled irrigation (RCI). For each irrigation, we calculate its impact on drainage, grey
water footprint (GWF), and water use efficiency combined with grey water footprint (WF). [Result] Drainage from
different treatment ranged from 387.6 to 593.7 mm, with RCI and COI draining the least and highest water,
respectively. The annual average GWF of FSI, WSI, COl and RCl is 386.3, 420.6, 431.2 and 273.1 mm, respectively.
The percentage of blue, green, and gray water in all treatments is in the range of 6.0%~24.0%, 31.8%~58.0%,
37.0%~54.0%, respectively, with the RCI giving the greatest green footprint and least blue print. [Conclusion]
Comparing traditional method and the proposed WF framework reveals that it is crucial to considering both drainage
and GWF in evaluating water use efficiency of the paddy fields. For the four irrigation methods we compare, RCI is
most efficient for paddy fields in the region we studied.
Key words: grey water footprint; water use efficiency; irrigation measure; water saving and pollution reduction;

paddy
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