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MR, WK AREKRERE T .
. B, W EBR, LHESTH RE ERE.
fEmRpl, R1FIHTBEKBEXE K
‘WL WL OR. T BRI ERED Y,
TR (ITHE) Pk &S ERR A HE
KT ERGRAEN . WRRAREFPEAK, REF 30~

50 mm ¥KE; BRI, REEH. MR

MR E, BREK30~50 mm, ZHE L
KB EH#EK; SESHMEH; LAMPER. 8.
F.WXE, BKEKEHEHN 10~20 mm, £+
WMEKEEDHBE KRN 0% LA HEK; K’
BEEK, BRET.

®1 REWMEXBAEKXSEAE (JHE) mm
Table 1 Standards of field water control with SWD (Guangxi)

EHBBR B B 5 BRI AREN REBHBMBFAELE AR ¢ )
HATTR 15 20 0.90w, 0.6w, 10 0.9w, 0.5w,
ME LR 20 40 10 20 40 10 0
WiEHRR 20 50 40 40 70 50 0
F 8] K 4 R 25 Bk Bk 2] &, T, W B’k odic] T. W

E: o, W ERBAE KK/ %

1.2 “E&k#EK” #EX

REUAFTUREF OB, 8. HLFER
DR AT XABERC, A BEH TR
BEMRRRF20~60 mm K2, HEEHEEH (IF
HAEmMmE, B, WEX), HAET, HReE
FKBEAKR. T8 (KK2E) MHEIKMERFR, K
WARK LT, T KA, RERFEBAATEKES
HEBWE, W 4r51R A E B (] BRE K Fn iR B (6] B
Ko BEBRKELK, —BBT~-9dEK—K, 8
WHEIK 50~70 mm, #HEEER20~40 mm KE,

HRET, KBRAEKE4~5d, TKE3~4d,
REAHE, BA+ WA KERETHERKEN
85%~90%; REMRKEK, —HBET4~6dHEK
—%, HKHEK 30~50 mm, FHEER 15~20
mmKE, BKE2~3d, XKkE2~3d, #Er+
WMEKEARETHEIFFKER 90% ~95%, XFh
BERKEKTR, EETREER, HITEHET
B “HWEER 5 “RBERKEK HERAED.
fehmpl, &2 FIHEHERT K EKEKRAH
6] 7K 434 o o

F2 BEEHRBAKEXABEKSIFEE (RH)
Table 2 Standards of field water control with AWD (Anhui)

EEHBR B #H SRRY SRR RNER O WAFE AR BRDY HBRPEY
RNT IR L=t 100 . 85 65~70 90 90 85 65 50
FREHESE) /%
M5 B /mm 10~20 40 40 60 60 40 0 0
M5 #%BR /mm 30 50 60 100 100, 50 0 0
I Bk B 7K K ¥ /d 0 - 3~5 4~7 1~3 1~3 3~5 £ E=2

1.3 “$EHIH" MR
4RI RE KRR K AR K B HL
MR REMRRTS, R THETAN “LRR
BB XXMM, AR TGN
BB T (8 3), AEBIH AN TR Bk

B, B EERBXEIKERE, F%, HOHE
REBTRAEEZHAENEOE . X—B/AS
MIRMRERABRKRES, REBFHRIKE,
BREHF 5 RERPRILKES, HARE E AR
KB



10 FEIERE 4%
F3 ¥EREEXHBEKSHRE (LF) mm
Table 3 Standards of field water control with SDC (Shangdong)

-z Eit B#H 4 BERTI AREH REEBHMBETE ABRRERM AT EH
HEARITR 5 15 0 0.7w, 0.75a, 0.7w, 0.5w,
HELER 15 30 30 0 0 0 0
MERR 20 50 50 20 30 30 0
M 8] K 2 R & ‘K &K Bk b 9 EKkB b7y 9 F. @

HE: o, ALREIEKE /%
1.4 ERBFKERRNX

AT R FRARET, 762 R K RS & 7= B BT
BT, RATESEWK, UREBERAHAR, &t
T ORI | (8] BROHE K R B AR B S T KR
AWKEP, BRANKRATERREL HEA
R FHEAT R ERA KB B AT R, A
BREM, ARG —KHEAK, T E X F KRR
HIKIZE, TLAHEE B KR ERAARHE . XA U
SRR, MHOMBRHKAE, —8&, EKkEE
KM GREF. 2 REH) MEH (LAM),
HRE, WEKETEHERKZE ER 20~ 30
mm, WY RV RBHMBITEYN) T2E, W

JG 7K BT A H K 2 EBR 30 ~ 50 mm[®4), iR 4R
BEE. PItASHER, XM VESZENEBRE
R, BAFHARTRE 10% ~20%, K4 10%
~15%. BFRREMEEE, HEKPEK, B
REFEE. BEH, BHNKE, SHABETNFE
FH T BA B :

AXWHHER N EEASRET LIRS EH
KR EENAE 1,

WA, ERER . MILFEERBRHARENS
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Fig.1 Sketch diagram of variation process and standards of field water control

with different irrigation regimes
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2.1 AEEBREXHETRAKRRE T KR
BREI54HE. BRENARSHAERR, 5§
BRI EEEXATL, WM, [ REKE¥
ERBEEAWEBRA KRBT 8% ~19% . 13%
~25%5 30% ~50% . WAALHIIT. 7T HEE AR AR
CHM AR BRI RF 4, KSME6,
K4 PBRARETER S EREFTT
(ML) m®/hm?
Table 4 Net irrigation water use for mid-rice with

different irrigation regimes (Jingmen, Hubei)

. KYiEE mEEK REEK HKESK
KR L VS HKkE /%
1998 5 850 3 900 1 950 33.3
1999 8 850 7 425 1425 16.1
2000 6 228 5081 1147 18.4
3EFHE 6976 5 469 1 507 21.6

5 AEEREXNL2EREE (I EHEHK,
1996—1999 4 F14) m® /hm?
Table 5 Net irrigation water use with different
irrigation regimes (Guilin,

Guangxi, average values in 1996 —1999)

B Kk b &5 A4 ] i) &k ¥ 7k
B 3252 3098 2622
e 7 6 419 5787 5622
24 (ER+B1R\) 9 671 8 885 8 244
LEFHH/% 100 91.9 85.2
6 AEEBMEXNGEREH]
(LM, 1998) m>/hm?

Table 6 Net irrigation water use with different

irrigation regimes (Hangzhou, 1998)

Bl W B KAHE REW  EEREHIE
W E 2 607 2 205 1 645

B
B4 /% 100 84.6 63.1
W E B 3 765 3195 2 499

M 7S
B /% 100 84.9 66.4
L4 EHREH 6 372 5 400 4144
(BR+BB) 541 /% 100 84.7 65.0

2.2 AEEBREXTABrERSKSETE

F£T5HSH—BRABIAESFREBRERXTH
KRG 5K A R RS, kAR
N Rl REK A R R WP —— 3 ¥E K & FT 3K 7=
B MWK AR WP,—— B A K & Bk~
B, XHRERH, RAWKEBRES, BRERHFK
fELoR (10%LF) M=, HEaFWKEEX,
KEAEFERBERE: WP, 5 WP, AT 5 &
14% ~56% 5 13% ~69% . K E H ftn — 26 3 77 1
REESRELEREZW, EARMTAELT, —
B, WP, 5 WP, "] 433 $2 & 20% ~30% 5 30% ~
50% .

3 YAREBEXWEEFRBES PRIE
& 09 5] A '

1) KBS KEREX, FUTILAIEHE:
BEBREEKE, SEGHME, HAETH
K, ERETHBRRKEESEK, 5%
60 mm LA EHIBK; S BHBWH, HLES
KERAMETHEFRFKEN 70%, KFHEREKE
80% HIEL BT A#BiE 3~4do BE, AFEEBE
KWEAEEK, BH, BTEESERE (IrdE) &
[, MARHELEE SIS, ¥ T KEE,
K&, kS, BREKBRUSOKERGSH
L E A . — M, TR LEUE L, BE
HER, KRR FREBX, BRHAEEHE
BaKkES, XRBHEEX, BHEKBEHKER
%, BEMHREK, 2BERHEMW; Mk, TH
RERKEKER, SHREWEXEKEMNE,
WG RE, SERPRWE, A ERWRHESFT,
WA LR BEREEA ., KERZWEX, &
FRAXEEAN, S5 RAEWEX, BREER
WHENFERK.

2) X FRERARURE N R A — Lo R K R U7
Ko WMXTELBMAIRGH, BB EKREEBEFTK
b, REFMAKWTBUESR, MR, BE
REEE, M FRBRFE, NEHNTMHR
HEHr8d®, E5AL. KBLREMAEY
FRAR B [a) B, N7E H R HEK AL E, SR A IE) K
BAEX, BEE—-EKABHAMEKXHEE,
F. &, WHTKEREKE, S, RAEXER
B, URELEESHE, REKR. L&,
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X7 TEEBMEXTHKE"R kg/hm?
Table 7 Rice yields with different irrigation regimes
A 4 e R
‘ Ky i) 16 &k ¥ 7K ¥ B
1997 ik -] 9 969 9 455
Wit 1998 I8 7769 8 790
I 2EVHHE G | 8 869 9123
FHENE LS /% Gak ] 100 102.9
1997 L 6 050 6 147 6 251
1997 B8 4335 4424 4380
7 1998 2 5 766 5772 5919
Bk 1998 KR 7 484 7970 7 995
4 -FVHYME AEE%RE 5909 6078 6136
FHEME /% BEREKRE 100 102.9 103.8
1998 BE 6075 6 306 6 746
WL 1998 . MRS 6 363 6 326 6 746
HM LES 2N RERKRE 6219 6 316 6 746
FHEOES /% ERERB 100 101.6 108.5
8 AEEARXTHEKSEE kg/hm?
Table 8 Field water productivity with different irrigation regimes
WP, WP,
& 4 LS
Kyl  REW EKEK EERE KNEE 0 RE8W  EHREK  ERRE
1997 g 1.022 1.017 1.588 1.784
4 . 1998 Gk 0.856 1.122 1.328 2.254
M 2&7mE ik 1 0.939 1.070 1.458 2.019
FHEMELS /% DB 100 114 100 138.5
1997 2 0.85 1.05 1.20 2.53 2.81 3.50
1997 B 0.40 0.45 0.52 0.54 0.56 0.59
1998 B 0.87 0.88 1.18 2.10 2.37 2.45
A 1998 LY 0.51 0.61 0.57 1.11 1.34 1.26
A
45 -FVHE iﬁﬁ& 0.66 0.75 0.87 1.57 1.77 1.95
;L ;fff;’a %fﬁ& 100 114 132 100 113 124
1998 2 1.168 1.37 1.775 2.33 2.86 4.10
Wi 1998 LA 0.994 1.169 1.599 1.69 1.98 2.70
wn PEVHHE iﬁﬁ& 1.081 1.270 1.687 2.01 2.42 3.40
g.‘ff/";’ﬁ i‘%& 100 117.5 156.1 100 120.4 169.2

3) #HSWOKEBER, BHRESRKEK, HBHKIIFRAEBRREE, SERFGELERHA
FEPEEK, dTHELKERNEREK, X8  fRw. SWKEEEL, 2RTTEBRAGTH
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SERBKMA, HHZ KB LR FEFEKXFE
Wi, pAh, BEEBRMEEEELA: B
BRE, ERKERGTHERE., *ME, BiEESE
RAEEN. FHNRERMKT 12°C of 208 2 K%
Wbt , BEREHEK, REFELSKE, MRARBERE
B, LRt BIBRmMERERER; EREST
35CH, hEK&ATEWE, Bk 6 REERRE
KRB AR EEE1,

4 FKEBARX M KILE

FEHEMKIHENZEE. RAZRESBE =
., RRELSEREFENBHES, —BERE.
BREZESBRA S SFEKER 40% ~50%,
15% ~25% 5 25% ~40% .

BB KRK S EHERE, EEMEBRKELE
FH®, EARBLAEM, HhETREMWERR
R, e HREHSER. REEN
TEMMBFR LR, MEEHW 3~4dUR) %
ARHTE (LWEKEHHERBIFAKERK 70% ~
80%), YMMWABRSERKFEREMR, HEKE
ALUKE, BEEHAEKEREEN “R#” 0N
1%, BRE. SEFWEBTHL 15% LA,
—MAEWMABEHETS™&; TRA20%, X
BEXW; LT, NEWEK, WKER, &
T RMEKREMETHEBERFKE 80%, KA
R TFREKER 85% B 90% , ZAMEWEME, B —
Boih XM, —MMTKEBREX, 24 FHER
BHMREMEN 10% ~15%, FAEXERE, THRE
15% ~20% o

BREIZRRIEKREAEMNE, T AR KRS 2
FOVF B BR BE P £ LA I £ 388K 40 AR 82 0 /0 8 1] 26
R. B LBAKAE, RLEEKETHRERLR
BBV EKETRERR, LEFHEKEN
HIERKEK 80% ~90% A, 0~5cm XLEKE
KEEERKERK S0% ~60% AT, FBHEHEZE
REMREBERTEBREMEE, BB, EARRHKR
AESFREAGT, WKEBRATERREZEL TR
25% ~35% o

ERKPEEAGT, —EHNEHBREHEM
TREEE, AHELPESKRE, BE, REH. B
HEBREL, BKEEHBRKRHES KKk
KR ; LREKRMBME KR (EKE) B
PIHEERKENER, BIREKEEREE; F3HE

FKRUTH, AEABR. K=FERHERE
KEERELEFTHBRR, ERUKR, X FF
FaXpgk+, BREMPRLBEH, RARE
A KM BRE 30% ~40%, K
R H R AT S0% ~70%; 3 :& K
AR, T KERAK, BREFERMEXNEY
j(“"’]o

BWULESH, BEHNYKE L, FTERRKS
W, — BT 30% ~40%, &A% 60% ~
70%; HREFEEBREZELR, —BATBEID 25%
~35%; ZABEERKELY, —BEKI1S%ESR.
MEEK BT LAFEE 20% ~35% . n b5k i B8
EFEW A ARENER, M—BEGT, RATKE
WA, BEERKEATHED 25% ~45%. ER
Hpg 5, ¥WE TS EFR A KERE RS
H R E B (3 000~7 500 m®/hm?) P& 30%
~50 % L4 '

RAKBEHREBES, FOHERKENTE
Be¥e, WAKBEL, HIETYKEHEK K H K INE
DLW, B AR R 7K RS XK AT BT K B
it o

FEHMERAK, fLFERBERAKESBBAR
K, Bk, MFKRRBEHKER, &R BUSEHE
B, ZEWK. HERARESHEBUATEREA
K WERBEA TREET AN KM EHEERE.
5 FREBREXGZ A

KEREBAEREY, RAER. MK, AE
MARtE, BT RANM FESH 8, ZHEREN
WA, BAEBKTAER. KBHARKEENL
BEKE, —K, BRRABSN, TREKERBRK
FHEIFFKER 70% , KT HEIFFKE 80% 1 &
semta) AeEMEE 3~4 dY, B—HE, KEHIFE
KEREY, ES5SHMKBEEY—H, EERFMNL
BEBSKGARERAZAEFTRY, LEPHEYE
SRR MIER; KPEK, BRKEE
KUBHEZ, RA LR KERER, RGP
ZHEHE., T. 8. WHEESEE, BEHEK
FE Xt H | K 4 A R A T R BER, XA LEE
HIFMESHNARMNER, WRFLEY EKTF
B, sk, B, K. BRETFE, IKBEKE
H RIS BRI &M .

H () T B K 4> BOK R B /E A EE &1,
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REFEAAEEYAEERARTIHRRH RS R,
“UMIRZE K SR A H E R K # 80% LA kB,
BRKNEERAALSZER B2, FREKS
KEBEX, RABERPMESEREHETHEL
UK Ay SR F s, HRE ] LA K RY
MR L, ASEWEEER, WMARNEIE
WAK; SEFHARES 0+ 8-S KREHIE
FKRU L, FEHBRARERKEERE (),
R TKBERN R,

BEHHKEBES, F24AFHARAZH,
i 7 2 e+ K AL FROK AR AR, WA
Bk A — 5 BB a] {8 K MR TR A KR, 7
RETHESHE, MNTRSER, BILHTEER
KFIBBEET M, RA%. 8. WEIWEH, X
AR EBAELEK R KEENE 26 ~ 110
mVEH, RIFHBESHTREKBREANES,
WRBRME L. LROEEHRK, ATFKERAE
SRBEVEES, METH, BEHE M, REREH
W EAUE AN, RARTE SRR BT TIR
I D S AL R IR, A5 T K EE A X
HAR R TR HE K IV 0 I 10~ 20 om, TRUCRE S
BANERBEL KPR KEERHA 1 502, 8
FREBE. HHR, BABKREKEATRKESY
KoayFzEsy, REHBHERE . LEBESHT
A T A YR8 5 AR R R, AR A
YEsh, |ERYER KRG E, RARE F&KE
KEKXERKBEEALL, REEH#EPEAAES
2615, AVLBEAIER 6 %5, SESMAES 10
&, Hatr Sy mi'™; mamgmeRs
F, O XHERLAKRMN, MEINRELEEEY

Wey , AT 4R R R SEAE . BRG]
REBYRHR. &, B, TOBERLERE,
KERERZ, EFHAREAR, AHTHKSE
B BER, o BERMRE, A6 T80 B
ESMEANSGRE. BAmMAME. BFYL
BB R TRIE SIS, MR T R %

CRFKEBR AL B R R YEHK, TRERHTR

THE, piEREEREF. Bk, RATAKERSK
BIGOKEEML, —BREH™5%~10%, AERE
A S, ¥WEFZER KR K B Ok
A=/ 7 500~9 000 kg/hm* 35t F3EHE 5% ~
10 % F LBl o

6 KAEETKEBG LIS

6.1 BEKLTH

VR T K T B3R 4 2 BE RS H 2R B2 IR T A
T, BEFBMBHKHEZARX ., ZBRKER
2, AT KEAEMX TSR, B faE
HEB XKW PAFRBRERGETRSBEN
W g R (F9), BRER D 0% (H
6 mm/di#E /0% 3 mm/d), BAE (NH; —N) FEK
HeErBEHANREARBAOY 36%, BB (PO —
P) KBB4 58% ., RANKEMERX, 5K
WMEHEAL, SHBREAMEMK30% ~70%, &
FE . BEAE WK KR BE WA . HEEEFKIR KV 1996 4F
WA, 5 I E KB A L, YR I A XA )
KR, NH —N REKBHHNBLT 27.7%
M21.4%, FAMKRFEINER. BIER KK KE
BEwd, AMURE TIEEAMAE, ARFE™,
B Xt oK 2 KKK R + e is 3,

R BREEOBHEREETHRIREABIE (I EEK)

Table 9 Processes of fertilizer losses with two percolation rates from late rice fields (Guilin, Guangxi, 1992)

BR Bt 3% WK 3 5% 49 3% 4 B /mgem ~2d !
Feor R B 8 H 9H 10 A 13 KV
/mm-d™" q0F 14H 18H 21H SH 9H 14H I18H 21H 24H 1H 7H 11H ¥ Gk
NH; —N 3 9.6 10.5 9.1 11.9 8.7 8.6 9.3 8.7 10.4 9.4 10.4 9.2 9.4 9.63 63.9
(&) 6 17.9 18.4 16.9 18.2 14.8 13.1 13.1 15.8 12.6 15.0 14.6 15.0 10.7 15.08 100
PO} —P 3 1.1 1.1 0.9 1.3 0.9 1.2 0.2 0.7 0.5 1.0 1.0 1.2 0.9 0.92 42.4
6

(BEIE) 4.9 3.2 39 3.2 1.6

2.1 0.9 1.2

1.3 1.6 1.3 2.2 0.8 2.17 100

6.2 REIEESH
WEWRE ., Wi, IHE A4, BHIRX 7
AT K 0 i ) O 0 i SR (304 8 1120 e e

R KL EEA ERAgERFTE MR, R AT K BN
A, BKEB BT RAEATFEEMERIAT 0.3~
0.8m, T AKMBEARH T WAL E MR
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120% ~200% , ZRBPYKEBRMA T HEATTH
BERR, AWM LRBAEYE IR, HREIHE
H, AEYEBL, AKBERAEFUET R L
B, AMTRBERER.
6.3 MEMRE/NSE
AREE L3 7 AN I I W R,
KM LG, SR A /K BEWERE 2ORS Ak (] 22 U
®10

WRZTRE 1~-3C, KEZKEHEREK1~54
B M TV B AR 5 U xR R A T R
F/INA {6 9 ORI B4 (3% 10) U9 B, 45 K R
XHNSAERIE W, ERFRXPFHERHE, WKER
AU THNESBEEMNTABETMRERRAESS
BAEE,

KBHEE 2B ABHNSEBESHEMNEE (JEEHK, 1992)

Table 10  Air temperature and relative humidity on rice fields at 2/3
of the stem height (Yulin, Guangxi, 1992)

WM E (KRER) 6 A 6H (B 6 H9H (B)
SO 3 s %) 8 Bf 14 #t 20 Hf ¥ 8 it 14 Bt 20 Ff -y
R A 26.0 28.8 26.2 27.0 24.7 28.0 25.1 25.9
KRT
39 e M 26.1 272 26.1 26.5 24.0 26.8 25.0 25.3
Hixt $ B 96 93 96 95 92 85 85 87
WE/% KA 96 96 96 96 96 89 84 9%
6.4 HREKERARE A TFHEKBERERAESER, £ 11 PRER
9 7K FE R AF /NS 5 2 5 bk () B, EXEREEET, WhEEERE, AMmiE

BOIR 2 FREAIR bR (8] 25 OB BE, A A T UK A B
Fo R LI P E MR TR XA [ 7 AR

MR R ENRAGFRT B ERLD, REKRKLRE
HYRARE I B EEE,

®11 EAFHESHERE (FEEHK, 1990 &)

Table 11 Investigation results of the disease and insect pests for rice field (Yulin, Guangxi, 1990)

% SR A8
PO AR ] 67 1H 6 H 28 H 9A15H
W HE R Baim LEIL: mEMH R

mH WESEHR FEEK % WA SR mEEHK % WELSER REHEHK %
R 96 20 21 42 8 19 602 64 10.6
KN 206 93 45 82 53 65 595 482 81

7 BB ARBEREKES

1) RECHERFE TS KR KER
B, XA EA En] TG R W, (8] B
K, ¥ERFEEMRFILL, HIARM T,
BBy . MR KA %5 &, 8 B OE HA9 T K A
X, BATLUREE™5XEE T KRR,

2) 5EGRHKAEKEBRBEXHL, RAA
FIE T KB X, HEKEAIX 8% ~50%,
— MR 20% ~30%; HEEK2%~10%, —BH
3%~5%; BEBEAKMEEATRE 13% ~70%,
— MK 20% ~40% . R KFEBEA WS FER

3) FHMTKE S, FTERRKERE, —
MEAT IR 30% ~40% , BRIATIE 60% ~70% ; H
WRMEKBEEHAZELRE, —BATBA 25% ~35%;
BT REREBRE, —BEMK 10%~15%;
Xt BT A A FH R AT 4 R 5% ~10% o

4) RAVOKERER, 778 E MR EK
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Water Saving Irrigation for Rice and Its Effect on Environment

: Mao Zhi
(College of Hydraulic and Hydro-Power Engineering, Wuhan University , Wuhan 430072, China)

[Abstract] Rice is one of the most important food crops contributing about 40% of the total food grain
production in China. Out of about 110 million hectares of area sown food crops, 28 % is covered by rice. Since
1980s, the shortage of water resources has become an important problem for agricultural production in rice
planing areas and many water saving regimes for rice have been tested, advanced, applied and spread in different
regions of China. In this paper, based on the results of experiment and the experience of spread of these new
irrigation regimes, the following four main kinds of water saving irrigation regimes in China have been classified
viz. (1) combining shallow water depth with “wetting” and “dry” (SWD), (2) alternate wetting and drying
(AWD), (3) semi-dry cultivation (SDC) and (4) rainwater storage (RS). The standards of field water control
and potential of saving water, increasing rice yield and water productivity of these regimes are introduced and
explained. The selection and attention points of application for the four regimes are presented and the causes of
sustainable saving water and increase in water productivity and the environmental impacts by adopting these
regimes are analyzed and discussed.

[Key words] rice; water saving irrigation;irrigation regime; potential of water-saving; enviromental impact
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