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Abstract

The irrigation water consumption of rice production is large, which has great water-saving potential.
In the past, the one-sided pursuit of high yield and large amounts of nitrogen fertilizer were applied,
which caused serious pollution problems. In order to solve the above problems, an intelligent con-
trolled-release fertilizer is introduced. In order to study the mechanism of water-saving and emission
reduction of this fertilizer under different irrigation and drainage modes, a bucket test is adopted.
The results showed that the irrigation and displacement of rice under straw mulching treatment were
the smallest. The benefits of straw mulching and control irrigation are better. Straw mulching and
storage in controlled irrigation have a better effect of reducing emissions and reducing nitrogen loss
than shallow water irrigation to some extent. This study revealed the impact of intelligent con-
trolled-release fertilizer on rice physiology, growth, yield, water and nitrogen utilization efficiency
and nitrogen transport law under different water control modes, so as to provide a basis for realiz-
ing scientific water and fertilizer management mode.
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1. BY

Tt I RUIE 2 H AT B K e B LR . AR R —, SR, JRE ORS8RI i o
s T A A EE, R B E AR 1] HEIER A HRAOY 28.3%, SEFRKCFARLLZ RS, F
AR R IE S ERAEG G, BREFEIARA S . MRS ASIR . ARSI, SSIAR
TRIRE S TR BN R F, R G, AW ARSI | AR R AL AR a3 2] .

KT IR E ) £ B AR, AL AR, HAHE AR L)y 3021.6 /5 hm? , (54 FERE /Y
GATHIAR 28% A0 A7, T /KRG IR P2 8 o R = 1) 40% 75 A o R IE i 7 AR 0 By sl s 2B UM X, WY
AW, KRB SR X 3] AKREAR LT H A Y RO R I ek, 2 EY . T KR it
PR R BB R A T 5 S () 2 B U, b3 b () SRR B A R AR DU S T /K EE T A 5%
KA, G OK AR E B IR, (e 7K AR (SR AE) KRB SR . XSRS 2 Y I T bk AR
AW A A A, (RN R 2R AR AR AE KD, S EUR DG LLRIIA /K BL R O R 2 AR s Mg 57
A FEOREKPAEMICT, SR BHOKAERIEY 2L, ™ R0 ) B R8T

LA ME I RNE 2 IR R IZ A ILRE, IS TS Jede e, T2 Bl 1 T8 /KA
BHICE. BORAEIE N — R Rr AR B AR, — Vit P AN O RE 6 A VR4 25 AR I I IR 5
R[4], T HIERERERA B TR S S JEAER, [ A A2 X AR AN PR R AR BRI R T T i 7
KERIWTTT, HBEENSIAMZZNGTRE IR T RSN L R RGURRE; w5 N6 1
PR HRERE S B IO MRS B AR A7) DL, Rl FE K AT ik 25 i A% F AR -
HAEANFIREBAR R, R KRE A 7 AKERIRCR . RSB H AT T (A FEA b o

ik
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2. R *E
2.1, Rt

AREER A ARG, B 0.8 my LK 0.5 m AR AR, A8 s 5 38 5 N =35
FFLATER L, PR HIRZEZEE, HENHTIUK S A, HAR, SRR Z0aRIER,
BEEWE T TR 0Lk, RIEARA . IR E 3 M. BOKEE. b E. RiTE S
A, 2021 1A LRI AR, N A T AE R =M O RN EAR — FERORR B REAT Fo 3%, PRIEER 15 cm*20
cm, —Hf 4%, BN 3 tk, EEHEH 160 do ISR — KPR, JEEEAFHBAE, FUEAKT(BLN i)
240 kg/hm?e BRIEFET AL, HALRHEA M E . AR E 3 A EZ(E 1).

Table 1. Control indicators of irrigation and drainage of different Irrigation and drainage modes

1 NEDEHRAEHHE SRR

or e oomww R TR KB R wam st
VK EIR 30 30 0 40 40 40 0
FsI HEK IR 10 10 60% 10 10 10 H R
B LR 40 100 0 150 200 200 0
¥ 30 100% 0 100% 100% 100% 80%
RC-CI KT IR 10 70% 60% 70%~80% 80% 70% HAR%E T
B EMR 40 60 0 80 80 80 0
FEK PR 100% 100% 0 100% 100% 100% 80%
DPS VEIK T IR 80% 60% 50% 60% 60% 50% HARET
BEW LR 40 60 0 80 80 80 0

e RPEFRL Iy mm,  “mm” FOREEKE:  “%” R 30 em b3S K I GRS KSR L

22. MMAARRTTE

22.1. SRETFIM
PRI X AT [ 50 R R IR S R, WRIREE . . KRS E. KiK. PR ES, FW%
LR FH R 5637 B R f il B Hs i A48 0E A0 28 K BORER R 3632 7% R L 52 .

222, TAKSIER
fH LA 8 millE, HHEmA/KER, @i EBUKERE, BN TN, X4 mmEIE/KEN,
I HE TV 5 20 em 236 Bl A () 3 2k .

2.2.3. FEHIKERBZIKERE

EKANHEK S BB b B EHES bRt s 4 3K B K BRI, K Z BIR, FKJZIREE
I KBRS, KRB W B, SRR K 10 s EHE [ 0K & [8].

HRHK: EREAN) LIERENFBH T, F4E IR KR 300 ml Z T 8EUE

TIRECR AR : T H MR HEK B KT, B BT R AR T AR P TS 0 A AR EBOK S BAR R %€,
FHYE R R £ 3% 0~18 cm. 18~36 cm 1 36~54 cm VR FEAL M HIRIAFW . BT LR BCREM R KK, X
SKER D, ZKERIEATE, ERBEKETEHAI LT .
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224 ERREMNE

I 5E N ARG LI MR KA N HEAKFE I TN NH; -N T NO; -N ¢ JE . Horp, il e
S FH R o 5 1 0 O AR 22 A0 20 6 6 B 22(HY 636-2012) [9], i Ui 52 K 49 FG ARt 771 BE €325 (HJ 535-2009)
[10], BH%NE R 4R A 7366 FEV2:(GBIT 7480-87) [11]. FTA /KEERAE G & 2 h Wil sr#r, BURA
UKFEVA I (4°C)FE 24 h W HT e ke,

3. RS54
3.1. BEKEER

FSI. DPS. RC-CI —Fp4bHE 1K &5 58 561.47 mm. 378.24 mm. 457.98 mm. HE/KEN H
MAFE] DPS 1T /K AR e, HkJ2 RC-Cl. DPS /K R, FERTE 3 ML AAK, DPS F/K)5 HTH
TREBIKZAEE D 80 mm, HARBIEZTEK)ZE, REZEK. RZBRER/D, EREAKREEAEETK
MIRTHRE TN, RMREHED TREAST K, BREETKEFKEARESRE.

3.2. WTHEKEEE

H N KHEKE RN FRN: FSI>RC-Cl > DPS, =#ibsiy =0t M HEKEIE R, [ 1 & #EHEK
TR ANFAE I MK E . o, S a0EZH 44 Bk K EN: 276.69 mm., 179.64 mm., 81.73 mm.

2021 SE4 A E MRS FT 78 75 (DPS) AL BRI M N HE/K S By 81.73 mm,  HLiR /K ENHE(FSALRE . i E
(RC-CI) &b H 55 2 /0 b N HE/K & 70.46%. 54.51%; RC-CI AbHEffsh FHEK S 88 179.64 mm, % FSI &b
RT3 35.08%. HJRFE AR E WG DPS ALBIAMI RC-CI JFHAHEAT K/ T, Bl ER & — K
24, FARRT TR, 28 B TS E, MG T H R HK SR K. R 5 F s i
HELERCDH T HOKE A A RS . BEAEFHN B THOKERFEEEEE R E R, Hisy
BEMARG I R HE KRR, 44 B 10 30.01%~41.39%. JE A2 /> BERE M 0%, HEKZEREREK,
R T R HHEK R 2

—a— FSI

P (o)
(=) (=)
T T T T

[\
(=)
T T

AR AR E M FHK B (mm)
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T

Figure 1. Underground displacement in growth period under dif-
ferent irrigation and drainage modes (unit: mm)

1 ZBHRXTE B THOKE (B A: mm)
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33. AI¥E

[F] I EFE KRS &, DPS (F 4 Wk, #E 4 IX)LLI RC-CI (# 6 X, HE 2 R)EMT FSI (FE 8 Ik,
HE 4 K)o MTT/AKFNE T3 KA, DPS PLK& RC-Cl FifpAb# 5 47

34. WTHOKFEE, FR. HERENSER

3.4.1. #THEIKP TN REEWL

it 43 BEAEFIARAL S5, e H MR HEZK R TN AR BEZME . 73 BEAEJS 5 d P& b B HH I3 — R 2
WM, 2 11 d iRl FRE, JFZEa T EE. FSIAFE, RC-ClALFL. DPS Kb — VR & IEAH 4> 5
A 7.39 mg/L. 8.65mg/L. 6.46 mg/L, DPS AbFEHE FSI AbFE 3 [4AK 12.59%, Cl AbFEE FSI AbH I 25 4
B 17.05%. ARG 3d J5 BRI R m R, 25 11d APRE TR FE, FHFEEE TR E .

HIFEHR, RERAREEERUIREBNESfAAE T HR LS, BZREKmEATIE, ThLERE
TR ER, BGHE T TN febRfeth T /K iR, e BT s, 675 TN TR, T
IKIEFRIIZE 5, FSI ALBEHL T HEK SRR, FEFR WS, SFECh T HEKS TN OIREMCT CI 42 DPS
AEEE RS AR S FHTH BRI G R B &K IRE AN, HARBEHTAREKE, MURREAEER TR, =
i FiE 3, Btk FHEK TN KUK,

3.4.2. #THEKF N -N REZ L

Jitn sy BEREANRRAL S5, & AR HEK b NG -N R EEZ W N . 35 BEAE S 5 d P A A 2R HH AR — IRIK
FEVEAE , BE )G IR FE B 50 N B o FSI AL EE \RC-CI AbHH . DPS Ab FH 25— ViR 5 A1 43 51l v 4.73 mg/L.5.11 mg/L
3.68 mg/L, DPS AbI#% FSI AbH 2 FFK 22.20%, CI AbFREL FSI ALFE 2 2N 8.04%. FEAEZ I /S 3
d 5 EFA R s, BERIRBENEN T %, BB BEIIR(K. FSI AL, RC-CI 42, DPS 4b#EE—
YR FEIEAE 5 )4 3.23 mg/L. 3.57 mg/L. 3.08 mg/L, DPS Ab¥i#; FSI Ab3H 2 FE1IK 4.64%, CI kLB
FSI b2 525 151 10.53%.

Jiti 5 BERR AL J5 , 3 R HEK A B NG -N IR EE R S BLSE ETH G N BRI S, MR 5 d PUARIEME, 1M
HEAEAL S N; -N R R A B SR T it 23 BEAE S IR FE A . 4 BEEFIREAE L AR R, il AR H S Ok
UR R ARG AAAAE T LR, 15 Bl K 5 — R A SO A2 Ny =N, HL R T R 3380) 2 59 1 1
BEVE R TR AL SR AEAC I PERT, BEJS 1d P9 N -NOIRFEERAGAS K . 2R3 N -N I BRA B AT S, B8
THEI FIER, HRHEK S NG -N IREEZEET =, BiJS RTEYI EER rRISOR S, R HEK NG -N
WP IR o RIS LRI, N A HEAR 2O R F B HEK AR NG -N IR BEVE (B P74 T — 2 %, RC-CI
AbFE NG -N R EEIEE B K, DPS AbER I

3.4.3. #ITHEZKH NO; -N RETL

NO; -N ¥R FETE 73 BEIA L 4517 2 AU 4R RFAE B i KT, E NIRRT AR B B T 4 R AE AU F
Jiti 7y BERESS 7 d 4 FSI AREE, RC-CI 4b3 . DPS Ab3E H IS — IR FEUEAE, 437324 2.14 mg/L. 2.46 mg/L.
2.56 mg/L, RC-Cl 4:b¥f, DPS AbEREE FSI ALFEME N T 14.96%. 19.63%, Fifi 5k FEHish NI, AL 7
d 4 FSI 4b#E, RC-CI 4b#E, DPS AbFEHBLSE — KIS ME, 43 %14 1.65 mg/L. 1.78 mg/L. 1.99 mg/L,
RC-CI 4b¥E, DPS 4bFE%: FSI AMFENEIN T 7.88%. 20.61%, FifiJaikFEHiah N I%, sl o B IR

5 NG -N RS LE AT R0, NOS -N 5 Nj -N iRFEERL I s a4 R AL, NO, -N /& Nj -N
A A SN AE B, T HLK — e A2 R B SR R R RS, R NO; -N B N =N gk 38109 P8 D I
GG /T BERTIASZRE N . OKKMFER R, THEKREE, EAME, KREXTHMHE L
BVETE, ACIER S, H NOZ-N S EMRIL, SOt FHK S NO;-N WKFEEFAK. B 3 d N -N
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WREESETE, I 7RSSR, R NOS -N R EEZM T, TS TR R ORI T A,
NHEKH NO, -N R EEIZHT (K. ANFRIEE BB, DPS ALFEE NO, -N IR Z IR 2 m T FSIALEE, X5 K]
7y DPS AbFERS A Je » BRI A PR B /N T 80 mm KJZAh, HARH R H IS TEK)Z, H 8 KR BAR. B
S, I TR SR, BN HEK R NO, -N IR RS .

3.4.4. ARREAT

RNFEHR A A B M P HOK R R R S LR 20 & 1 FSI ARG AR TR St ek,
JEDRJE FSI AFERG B FHEK B K, M FHK R R R IR E K. RC-CI ALFERE H A4 & M Rk
BN 3.97 kg/hm?; DPS AbFEFE 1448 & IR R KR BN 2.46 kg/hm?,

Table 2. Nitrogen loss load of underground drainage at different growth stages under different irrigation and drainage modes

F 2. FEEHRARE T THKRZREL 6

Ffy AL 2B AR HhRETFIES] T TR Sy
RC-CI 1.30b 1.66b 0.65b 0.23b 0.15b 3.99
2021 DPS 0.98¢ 1.03c 0.32¢ 0.07¢ 0.05¢ 2.45¢
FsI 2.16a 2.52a 0.80a 0.27a 0.28a 6.02¢

TE: as by ¢ BT SR B I R HPK R ER R T R E A A R, MR T EHRERE AU, AT RHAR
RERK, BEMM,

4. BB

BT E KR A 7 i i K it P UM i 1) A s R e I T LA AR i AR R R R R L, D)
BT e FH B AL R A S ity bR B @ K R A X, SR BUKRE P B KR . R R %,
BEARTT 4, $Em B SRR RE S o ARUGRIG I E i T WP MRS TR, X FRRBAEKRE T %KE
RE(FSI). FEFF7E 5 (DPS). #8#EHH & (RC-CI) = FhEHERE L, RAMFIRIET 7T, o, WFAR:

1) FEFF7E o5 (DPS) b3 N/KAREMIHEAK . HEZK EANT 5 A PRI EE /N

2) FEAT 7L 5 (DPS) % e & (RC-CIALBE 48 LA e 447 .

3) FEFF7E o5 (DPS) K45 o & (RC-C)¥/E — e FEPE L LK BhE(FSI) G itk . BRARE R IR I
R

HE&mHE
VLI o 25 R R A A B ML 2R+ R 750 H (2021102941053) .
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