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Abstract

Medium rice is a widely cultivated grain crop in Jianghan Plain, according to the adaptability of
rice in different growth stages to flooding and appropriate rain storage, it is of great significance
to save irrigation water, reduce field drainage and nutrient loss. Three rain storage limits (100
mm, 80 mm and 60 mm) were set based on shallow-water frequent irrigation that was taken as
control, and the pit test of rain storage irrigation for rice was carried out under natural precipita-
tion. The results of the 2-year (in 2018 and 2019) experiment show that compared with the con-
trol, rainwater storage irrigation has obvious advantages in saving irrigation water and reducing
field drainage, while the effect of rain storage irrigation is not the same because the precipitation
in field growth period of rice is different in the two years. Compared with the control, rainwater
storage irrigation in 2018 which the rainfall in filed growth period of rice was 371.5 mm could
save irrigation water by 13.72% to 15.30%, reduce drainage by 55.44% to 60.64%, and increase
rainwater retained in the field by 12.62% to 13.81%; the rainfall (187.1 mm) in field growth pe-
riod of rice in 2019 was only 50.36% of that in the same period of 2018, and the rain storage irri-
gation effect was not as good as that in 2018, compared with the control, irrigation water was
saved by 5.55%~8.26%, drainage was reduced by 69%, and rainwater retained in the field was
increased by 16%. There were no significant differences in the main agronomic traits and yield of
rice under the three irrigation modes of 100, 80 and 60 mm rain storage, indicating that appro-
priate rain storage irrigation could not reduce the yield of rice. In the same year, the irrigation
water productivity of different rain storage irrigation is very close, the possible reason is that the
precipitation of rice Honda period in the same year is not much, and the difference of water sto-
rage of different rain storage ceilings is not fully reflected.
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1. 518

IKFEREAEM AL BT DOP B 2R 0 2R B /R, R MK E R KRR EY . & HR R AR B
IR & TR, X T K ggHE RA 25 e TLPCP EAERERYZ) 1210 mm,  FE/KFERS [R]_E A%
b, SRFEACREMFRIG R[], FRF, XA TR B B, T e & M2 & 2R A K B
SKEUAROLFK BT B H AT KSR — B ik 1B WREBEOR .. M EGEEOR . 13 HI BB
ME W], SRR ol Rl TR, RZHEHE. W&, JHE. KE, BHETEW
[3] [4]. EHFR, ERERKILP TR REIEX, RIEFHEKN DAY R RFEhEL, %
W TG IT I 1 e & S ER BRI 7T, UG 7 BIRR . WOKBRIRA I F P, & WE B m] LAYRL /D K
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i %

U HEK R ANBER £ 45) [6] [7], "% (20~70 mm) Ly HETT /K AT ik 60% [8]; MEF“XURE, &WHEH
XK REAEFE A AR, SRERIE SR B[9], K E (80~150 mm) e =0 T /K FEHE 7= 0.64%~16.03%, =
& (120~200 mm) R8> 2.27%~19.59%, FEKE FEAZZ MITEEA TP AE M ALBEENT /KRS A 21 AR AL 1
Mg, REMNKBEAEICERIAR, REMGEKEREGIER, REAGRTHFE 25K, K&
HHIH SRR A, RER IR AR, RENEMN R, RENKBERARE IEWAKR, RE
XK EHAR R G[9]: M E W HEBDN KRG B R VR G, B /KR B 20 Wk = TG Y 3 5l
X ARG R E S, KA LGRS R 2 450, RN AEA)T 3G RO g se e, XAEK
ANT-RLE TG 5 M [10], ARMEBRRN[7]. ABZEAE[8]. FRLABH[L1]. M RiE[12]5 AR T4, BWiE
TR P e KR FH Ze R K o R P 2, o — oK B USRI e v BRI P23 0 BRI A S E AR X
SRIM, TESEFRA = B rp, AR X DL R [A) — 3 DX AN R K SCAE, 35 I VBER P T 7K kR ) B xet 7K A
A PRI R AR, H A A — SR IR A 7T [13], MISRHISERT FE IR IR . 24 T 2018 4F
A1 2019 AEAEIIALAE R AR HEEBLHE RIS 31T T B AR E LIRS, /0T T AN & WL~ PR R
FHERANAK AR BORRER SR . DU R 25 RS T

2. M5 R=E
2.1, RIERHE S K FEME

TRIG b 5 7 AL A KT A M HE KR BRI S M AL YT DO SR AR R, M ERARBR N AR &
113°19', b4 30°39', HblfifEdk e 28.5 m, AUMEJE R = KR X . Al P~ 35N 16.2°C.
P ZE R RN 1061.5 mm. SFEBEN RN 1102.3 mm. TEFEHIN 209~254 d. 5 BT E i T K HEYR 52 [
I AR IR K (0.18~3.15 m), T+ A+, R E N 1.37 tm®, HIAFKEN 28.01%, FEAAEH
FERNTR RS NERAE . N SHRTEEE R

2018 £E %5 2019 4F, 7F AT 4% HilEHE AR IEE I ST P AT T /KRS & I HEBEIR S . BT 4 m® (2 m x 2
m), LEEE 1.5m, LIy, BHE A 38.4 mg/kg. A 20 20.2 mg/kg. A 114.1 mg/kg-.
4% 1.2 g/kg. A=W 0.3 glkg. 4% 9.2 g/kg.

JKREAS 303 ) [ 7R B 2018 4E A1 2019 £E43 51y 371.5 mm A1 187.1 mm. 56 F /KRGS R Y AL
1928, Y ST AR . FEAAE A, N. P,Os. KO & &4 15%, Jiti &4 750 kg/hm?;
BRSO BEAE) MR E, F& 75 kg/hm?. /KAEHEF (] 2018 4E/1 2019 4E43 %10 6 A L HA 6 A 8 H, #.
ATERF 524 16 cm #1130 cm, 9 A FAKEE.

2.2. WA

IKFEES B HE RIS MOKFESERAIT 4G, TERF T XSk B KA R 1 6 A& 7 A kAT . 56 DLk K EhiE
XTI (CK, EK T BRAT_EFR 25024 10 mm #1130 mm), DL /K EhiE ARt 2 /M L FRAS [ 3 M
HEWEALH: TR (B _EBR 100 mm). TR2 (F W _EFR 80 mm)Fl TR3 (FB ™ PR 60 mm). Fifis{5e ab 3 %
AR T, A ES 3 R IR, U AT K )Z S R S — I BOE 1 E W
BRI, SR K 2 R K E R

2.3, FENNSEAES

1) Bk SEEARCE: A B il E MR N &, FIHARAERE. iTEFKE R
K&, BREEK TR UK RSB ARG R R K & o a0 i A VR R /K B AN HEZKOK B 3 4 S5 oK
E%E’ U\ mm 'L+o
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2) IKAEHFN: KFE R E A FEHURARAE , BRIUBTEL 3 FURRMEAEMEIEATEF, F R ZMRTE AR
B bhm. AR EE. BRI, EEARSCRI. TRIE. PR 45 SOR RS RO Sk K
(CE

3) #edEab. HI SPSS21 Al Excel 2016 #4758 434 -

4) 4 KARFRIT

BEW(mm) = BERE(mmM) — R ERHEKE@mm).

VEWL KA 77 K [14] (kgim®) = JKAE B (kg) B K B (mP) o

3. RSN
31 AREBRAETHERFIRSE. HKESH

MR RIS BB H 4T, 22 LAt T KRBIA A s IR Y . HEK (B ARIE) . B S REBEIE DL,
e Lnrkn, RIS AT KR A (IR L E L) Bk 2 S /b, FEZ 2019 4, A5 187.1 mm, K%
TR o SR TR /I Ak T %o R A 3 (CR) A /K R AR U o 2 B R AR I HE /K 1, 2018 46 BT
TE/KFE ST BEHA . W AN AT A6 /A, 2019 4F tH ILLE /KRG 70 BEARNGR T 22 s 3 b &5 Y R AL AE [
A2 KRG BRI D BN . FUNBRK SRR /D, 3 PP M EEREZ (B A HE K& HEEK =
DLK HAAE K (KR + BWE)WIRET. B2, S0, & WA QR K. sk F
RN EAT H (A1 HEZK &5 D7 T 2 A B AR . X3 1 Hdmdt— 2By irmr I, & WS X iRAH L, 2018 41y
ZIWEBL/K 13.72%~15.30%, JE/0HEK 55.44%~60.64%, #HMiHEE 12.62%~13.81%; 2019 E75 41 HER /K
5.55%~8.26%, Jl/bHEK 69% 4T, BENHER 16% /47, 2019 T LMK 2 Fr LA 2018 %, F %
JER DR AZAE /KRS AS B 3 4 4 7K (187.1 mm)iz /T 2018 4K [H)31(371.5 mm).

Table 1. Rainfall, drainage, rainwater use and irrigation from rice transplanting to maturity

1 OKFERE RN, Hik, EMSERER

G IKEARR RFEW CBEN MR SRR RO RGN Hit

2018 % i (mm) 15 205.5 64.0 9.1 50.5 40.9 3715
cK HeAK (mm) 0.0 45.1 19.7 0.0 19.8 0.0 84.6
&M (mm) 15 160.4 44.3 9.1 30.7 40.9 286.9

HEAK (mm) 10.1 65.4 0.0 96.5 65.1 98.2 3353

TR1 Hezk (mm) 0.0 333 0.0 0.0 0.0 0.0 333
i (mm) 15 172.2 64.0 9.1 50.5 40.9 338.2

7K (mm) 10.2 535 0.0 64.7 56.4 99.2 284.0

TR2 Hezk (mm) 0.0 35.7 0.0 0.0 0.0 0.0 35.7
[ (mm) 15 169.8 64.0 9.1 50.5 40.9 335.8

#E /K (mm) 10.4 59.4 0.0 62.3 58.6 98.2 288.9

TR3 HEZK (mm) 0.0 37.7 0.0 0.0 0.0 0.0 37.7
EFi (mm) 15 167.8 64.0 9.1 50.5 40.9 3338

7K (mm) 10.3 63.4 0.0 63.1 54.2 98.3 289.3
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2019 % W (mm) 48 102.0 0.0 453 337 1.3 187.1
CcK HeAK (mm) 0.0 30.0 0.0 13.2 0.0 0.0 43.2

i (mm) 48 72.0 0.0 321 33.7 1.3 143.9

7K (mm) 12.4 99.2 0.0 103.2 82.0 106.5 403.3

TR1 Hezk (mm) 0.0 13.3 0.0 0.0 0.0 0.0 13.3

2 [ (mm) 48 88.7 0.0 453 337 1.3 173.8

7K (mm) 125 76.4 0.0 100.2 80.7 100.2 370.0

TR2 HEZK (mm) 0.0 13.3 0.0 0.0 0.0 0.0 13.3
EFi(mm) 48 88.7 0.0 45.3 33.7 1.3 173.8

#EZK (mm) 12.5 75.3 0.0 103.4 83.5 104.1 378.8

TR3 HEZK (mm) 0.0 13.4 0.0 0.0 0.0 0.0 134

2 i (mm) 48 88.6 0.0 45.3 33.7 13 1737

7K (mm) 12.3 76.2 0.0 102.5 81.7 108.2 380.9

3.2. FEEBRAETKFEHRZMEREERAKE~F

FRPERIE B B H A3 M, 22 2 5 T 2018 4F A1 2019 EAN[H & ML 0 R /AK B EER RS
FrE . 2 RIS AE AT, FEASCIR AT T, B WAL I S IR bRk i TR, (H2E SRR
BEKY . REMEEARE FM T, & M-S AT A T2 K Db AR IR AR
T K FEAE KR TE B35 M . IR 5 — e 223 AT 7R 45 S AR — 2 7] [8] [9] [10].

Table 2. Agronomic traits of rice and irrigation productivity

2. KFERZMIR SRR E =R

FomE oGm0 I TG T

2018 CK 148.6 £ 2.1a 11.8+1.2a 85.7 £ 3.0a 26.6 = 0.6a 11022.9 + 414.6a 3.29
TR1 1471+ 1.1a 12.0+0.8a 82.9+3.3a 25.6 £ 0.6a 11022.4 + 406.0a 3.88
TR2 1485+ 2.5a 128+ 1.3a 83.6 + 1.6a 26.2+0.2a 10780.3 + 598.6a 3.73
TR3 147.1 £ 2.0a 11.1+0.1a 86.1+1.7a 25.7+0.3a 11047.8 £ 497.5a 3.82

2019 CK 129.3+3.1a 13.2+1.4a 87.4+27a 23.9+0.4a 10540.5 + 395.7a 2.61
TR1 1343+ 1.4a 13.8+0.8a 89.7 £0.9a 235%0.2a 10722.1 £ 619.9a 2.90
TR2 136.8 +2.9a 147+ 1.2a 89.2+1.3a 241+0.1a 10666.3 + 498.3a 2.82
TR3 131.3 £ 0.5a 15.6 £0.8a 88.5 + 3.4a 23.7+0.2a 11002.1 + 700.4a 2.89

ik RPHUESE /NS FEERR R FIAL B W) — MR I BRTE 5% /KT BRI ZE 5

HI3% 2 JEAT LR Y, ZKAE A S0 28 K E T, PO B /K 2 7 R B v e A ) — 2 P AN [ 5 T EE TR )
FEMUK AP AR, X AT RES HE KA KA Z . A& W BRI E K Z ARG 2 780 A I
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Ko [HES, TRATRAEH, BT KAEAR B KANE, KA R B ERRZE R . 2019 KRG A
F AR 187.1 mm, W}y 2018 4 [F]#H(371.5 mm)ff] 50.36%, HEEME/KA =% 2018 4EAHLL, X HEAH %
0.67 kg/m®. & MY #EBLAH 2 0.92~0.98 kg/m®.
4. 71ig

PRAE KRR AR, (R BERIRRRT S, AREKHBEW LRABERK. EACRBEMLE T, &
FY 100, 80. 60 mm, 3 FfEEMEARE 2AE A FH X SR ek W 92> (R VEEE /K B AIAR IR HE /K 2R IR, KA = 25
TREZER, YWHLESMEWEBA SRR . (H2, 98 WIREBT— 2 RE L — 2,
e S KRR . Rk, B AR R MI[15] [16] [17] [18], FE/KFEIRIT I JHES 01214 s KR B ik
B 1a~112 #kva, KRGS AR AN, WK 3 R EA EIKFERG™ I 10%EL |,

FEIACE RITTH AR BT R KHIX , 6~7 H 1E A2 B R E 5 22 A0 Hh e 7S 97 26 KOsl % 1) AR B AR
K EZEM B, JEAE. JBAECR T - BEAL . FEAL) G IS 7E 12 bt N B IR], DRI 2B A AR 5 7 AR 97 43T
AL TR G AR . 28 3 FA BA[19]F0 — LEAff 725 [7] [8] [9] [10] [11]AiRER 45 IR B, &1 E
R0 KRG HTC 3 5, A AT s H 1) U 97 43 2 b B AR i 2k« 8~9 HAHLE 6~7 H M4
A, TR —EHTRKE R, AR AT E KN A EGH o B, AR s R SRR e b K
FEREBEFH /K o

T 5 K SCAE I LB AT BEALYE, DRI AN [R) /K SO B AR B0 T e — S SRR R M, — R Teil
AFK AT 2 R E R [13], R TIETMRRI K SCEFE By fRGL. Bhah, AR KRS SR i 5
AR —EZER, MafmE WG R, RYE 1989~2020 4K [ 11 & HEEBEHE KR W< 4
FORIGET i, 2018 AR 2019 4R KAE SRR, BATHRIGES ol 2 Fh g B AR
SE G PP E I ROR . ASCRIG AR, & MBS X A LA T REE K D B MR IR
IVER, HoS KR B R &R, X528 ptFuas e ] —2(7] [8] [9] [10].

5. &hig

TEAR SO 8 SR e HAREG 26 A0, DAL R I USRI 5z #85 h fd i F Y w4l 1928
BTG, IS KRR E AL, v LT 4k

1) BEWEMS HKENEALL, EARMKREAE T, BA RS KEBHBER . £ BTk
(2018 4F), TILMEMEK 13.72%~15.30%, J/DHEK 55.44%~60.64%, & WNIEHE 12.62%~13.81%; TEAh
IKAE(2019 )5 23K 5.55%~8.26%, /D HEK 69% /47, B HER 16%/4 1.

2) TEARSCRIGAAE T, &N 100, 80, 60 mm, 3 i AR 375 1 FH R SR 1 9 k2> FH ] /K 2t A%
WHOKERIFR, KBEEEREMHERM=EHLREZR, WIHE U E WEREA 2 5 KRR

3) K FEA H 31 P4 7K A B 2 5 B 1 5 T TSR PO R0 SR . 2019 4F /KRB AR I 3P4 RN (187.1 mm) {2018 4E
[ 31 49(371.5 mm) 50.36%, JLHEBE/K A2 R I BAK T 2018 4, XL 2018 4EHI % 0.67 kg/m®. &5 N HER
5 2018 44 % 0.92~0.98 kg/m®.
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