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Table 1  Different irrigation and drainage treatment control parameters
R ES N IR SYEERTH BRI WRATHAEM miEUTHEN AW B
#E/K E R /mm 30 30 30 20 20 20 0
i R E HE WE KT IR/% 100 100 60~70 100 100 100 60~70
& W LR /mm 100 70~80 30 80 90 80 60~70
#E/K E R /mm 30 30 20 40 40 30 30
K R /% 100 70~90 60~70 70~80 80~90 80~90 70~80
WS B & W LR /mm 70 80~100 150 150 150
ey I I % 9 _E B /mm 100 150 200 200 150 0
7o V& I ] /h 24 24 - 24 12 24 -
Jit K S E K B R 7 TG 7K B 2 3 2~3 2~3 2-3 R % T

EORFPWESBONRE L EES KR HBME KRN E 5.
FEHEE 1B 1 1 D [ 8 T Ak B 7 353056 /)N X 3t
7K 171 22 3 T i) | B4 032 7K I 11 35 TR) ) s 1 3k
KA, CAHER K TR bR . TE&/NX 2225 F H B W
HEhEHIHK O, fEBE. R H K D 22238 [ shish)
BHKW. BN RE 3 MRHEWHRE RSB,
L2 110 mm, 42 75 mm, IREE 4.0 m. HEHEE B
BN SR E @ K E 5.

W W VEE HE R 5 R F JR) B RN s i HE K O
FEABLEIHEK T T4, Fei iR AR HEKSL, PRt
V) e P 5 R i B K R — 8. PR K&
AR LT R IE L ) B K B R A, A9 AR - i
THEH .

2) R 50

SHREK R MK R HoKEHT T E, 2
RIFE 22—k 3.

2019 F B B 45 A B b E R HE A K
() HE K IR B /> 2 IR, 57K #N 14.9%. 2020 4F
HEHE B 1B 45 G U IEHREE K Bk 2 7k, 157K
K 32.9%. 2021 FIEHFE B 4G LR IHEHRRE K E
IKIRE> 2 I, K 26.1%.
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Table 2 Irrigation of rice during the whole growth period
" I H ENER RE ;
o E W o e o K
A - WK E WK E K& o
75 K s 3 3 R
/m /m /m
R 108.4 325.1 433.5 10
2019 B HE 22
HEHEE B
P 105.6 263.3 368.9 8
W E HE 106.5 321.5 428.0 8
2020 B HE 22
HEHEE B
P 106.5 180.5 287.0 6
W HRE HE 110.1 188.9 299.0 6
2021 BE HE 2y
HEHEE B
Y 110.1 100.9 221.0 5
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Table 3 Effective rainfall and drainage
] [k & H K B mm He/K F/mm BIEANKEImm
i /mm HIEEHE HEHBBEE i bks e ey R BB
BT A 37.8 37.8 37.8 0 0 0 0
a] 86.4 86.4 86.4 0 0 0 0
S BEfE 271.6 208.4 259.0 63.2 0 0 12.2
2019 4F B AT B 106 10.6 10.6 0 0 0 0
B AL 125 125 125 0 0 0 0
RS 20.1 20.1 20.1 0 0 0 0
ait 439.0 375.8 426.4 63.2 0 0 122
BT HA 23.9 23.9 23.9 0 0 0 0
Sy BE 220.9 71.1 213.3 149.8 0 0 76
Y BEIE I 1485 62.8 114.7 85.7 0 0 338
2020 4F B AT 76.1 76.1 76.1 0 0 0 0
B AL 34.4 34.4 34.4 0 0 0 0
A 37.3 37.3 37.3 0 0 0 0
it 541.1 305.6 499.7 235.5 0 0 414
1B 49.9 49.9 49.9 0 0 0 0
Sy BEH 172.2 82.5 141.7 89.7 00 0 305
Y BEIEHA 295.3 105.1 96.1 190.2 83.4 0 115.8
2021 4F T 2R 48.8 48.8 48.8 0 0 0 0
FHAETT1E 95.7 95.7 95.7 0 0 0 0
RS 1225 122.5 122.5 0 0 0 0
&t 784.4 504.5 554.7 279.9 83.4 0 146.3
4 B EHEAK AL R 4R AR
Table 4  Different irrigation and drainage treatment control parameter
HEBEA 1B 53 BERT Sy BEJE PRAT 7R I AL FLE gt
_— #EK L FR/mm 30 30 30 20 20 20 0
;éé; FEK T IRI% 100 100 60~70 100 100 100 60~70
& _LFR/mm 100 70~80 30 80 90 80 60~70
HEK LFR/mm 30 20 100 30 30 20 100
K FIRI% 100 70~90 60~70 70~80 80 70 EHRTET
. & W _LFR/mm 70 80~100 30 150 150 150 -
HEHE S S )
I B B8 Y R /mm 100 150 100 200 200 200 0
OV & B [E)/h 24 24 24 12 24 -
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EORPIE S EOVRE S KR SRS KR E 5

2) g 50

HHER 5 A%, 2020 4F¥EHEE 456 FH L o LE IR
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& 4Gt R K IR B> 2 Ik, TTKE R
25.9%. H13% 6 W41, 2020. 2021 EHEHEE 45 &
N HHEK & B RS K 0 kD 89.164.9 mm
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VAT, HE RS S MIRE AR, KR
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213 HWIFE K. A 208G SRR TERIe S _TMGRion oTice QUria he who ronth peiod
FEM VBB HIL K i 4 Ak /R 3 Yhe H
BRI X, HRAE RN HG AR RRIET L FANEE 1082 2770 3852 8
1F77 50 HUBEsK, HR (RS AR TS e
Vil " » ZM AR ZR S SIER N T 1104 1838 2992 5
(SCIT 1135.1—2017). (FHHEZREMIRFAR LD, MHES S 1121 109.5 2216 4
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Table 6 Conventional irrigation and drainage, combined drainage and storage displacement and drainage times
A VE AR A H Bk K B /mm A A R K E/mm W R /mm HeZK & /mm HeZK UK
W 537.6 383.9 5775 89.0 3
2020 R
HEHEE LSS 537.6 478.9 4303 0 0
o) R 845.4 571.9 448.6 2433 4
S A 845.4 7219 3322 78.4 2
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JEiR . I XA E T 3 MEHRGH, 3t 5 M5/
X, SA/MXE 200 m?, 1. 4 /XK 1B
INX BB RESS A VI (T, 20 3/hXA 1
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27 FHERE (EA-FE) FHERBRHE

Table 7 Experimental arrangement of storage and infiltration irrigation in dry farmland (corn-vegetable)
Lb 3 Bt P JIZE K
s 4 T1 & W HR FRBts DN90 WEE4m AL L# 0.8 m, FH 1.0m WhKX
S T2 BN A DN9O VRE 4 m JFAL L 0.8 m, ik 1.0m 12 /MK
R T3 g T DN200 MK

2019—2021 4F 2 FALBEFZAEY) 73501 N Kk
HWE A, BEEWHER. R e85
B U e A B K b N BRTERR, Wk 86— 9,

%8 AFHZERFFREEFTMEK L, TR
Table 8 Index of irrigation water upper and lower limit at each
growth stage of open field vegetables in spring

1~4 NXABHPK A, HHEKERS] 50 mm HLHTE ey wf HABE N gi - ﬁﬂ
RN 5, SN H»
BUKRE, TR ARSI, 72 5 AN A e 10 10 10 100
MR 5 R REEZ R ISR ET. M s pmas wkrmwwe 715 75 80 75
PRI A BCE 1 m ARSI, W B E KR HligEEem 020 0-30 030 0-30
2) X509 WOk FF% 100 100 100 100
& 10—F% 11 TTH, HFEESE (Kig. HE. E A KT IRI% 75 80 80 75
PEAD (HEKEL T3 AbFIST AAIE>T2 AbFH . MFK [Tzem 0720  0°%0 0740 0+40
. U SO HEIK_E BRI 100 100 100 100
F 40 om REMIHRBNETRE, TRERRKS WA MR ii?iiﬂf 75 80 80 80
* & WHH 7R~ WE7) ()
A Y2y AT ) 1 > 11588 *\“, == :*“:o

JLESE P, MK BB, N7 s 090 040 050 040

IR B FIRE S E N SRR R E S, FR.

(9 AFEREALFHEAR L, TRAGHF
Table 9  Upper and lower irrigation indexes of summer maize in each growing period
19 s HAZH WA K PR F i A I

K _EBRI% 100 100 100 100

E N W1 206 K T IRI% 70 65 70 65

TR Z/em 0~20 0~30 0~40 0~40

222 BHE S LEL O T FH AT K EBAEKX

FEVE L P FH K VR AL AT X IR B b ARG . 3
FOKALAR S £HEEMESS I 5 5 5 B BUh K X,
R A FAF VIR . FEARIE (VN ) F2
PG Rl Y, b O (25 em BL ED , T2
L WA, AE BV A v B SRR T E RS B
BURTE I, AR IR PN T B GO A R R
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BB 1A, BIHF OB S HEmFr. 2 H EKER
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Table 10  Irrigation times and irrigation amount of

different treatments

IR VB I HEAR IR B 8 1. 20 49k 2020
RN 3. 40 5 2021 FE43HIN 1. 20 3K
M 2021 5 7 A 27 H—30 H AR A B4 &
fibr (SFEWg) KE, X T HMELTAEFHE X,
KA HEHE & B 456 1) AR 80T KR AR = mT LA
TEHE VA P 13 B 15 DNOO RAE A & RS MRt A
B 1 ANE, ERENREE S DN75. [EE
10.0~12.0 m FIMETHOEE AR H B8 RN P BT I 4~6 M-
k12 oA A FMBEBEAR L, FRASHE

e K K HEKEB REWEE B Table 12 Pomegranate irrigation in each growth stage,
3 Vo K 3 ool 3 -l .
i HH (m”47) (m”+77) lower limit index
T1 1 36.1 36.1
( Z;E; ) T2 1 343 343 BARZH REFW AR R B
T3 2 352 70.4 HEIK L IRI% 100 100 100 100
T1 2 35.1 70.3 KT FRI% 70 75 70 65
(;Fgfé) T2 2 345 69.0 TR 2 em 0~40 0~40 0~40 0~40
i 3 344 103.2 13 BHEHE B S RBHE
Tl 2 316 63.2 o .

PEH Table 13 Pomegranate irrigation, drainage, storage and

(2021) T2 2 28.4 56.8 S _
T3 3 305 915 infiltration combined test arrangement
T1 0 0 0 b3 HH kg EREEm AL Kk

ok —— — —

(2019) T2 0 0 0 TL  [AfEiem  DNT5 4 L#08mT#05m 7
3 0 0 0 T2 [W#Ei8m DN75 4 Fi#08m Fi05m 5
—_— 1 0 0 0 T3  [@EEi10m DN75 4  [#08m FE05m 4
T2 0 0 0
(2020) s 0 o 0 ) 14 RO E AR KRS, BT, HKLK
" T1 0 0 0 Table 14 Irrigation times, irrigation amount and

5

(2021) T2 0 0 0 drainage times of different treatments
T3 0 0 0

11 AR AEGHK LS. HKE
Table 11  Drainage times and displacement of

different treatments

WK K THETK B HEE BB

g7 WE HOKE  HkEImE ) BRI

T 0 0 0
TR
(2019 T2 0 0 0
T3 2 266 /
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T3 2 19.3 /
vy D 0 0 0
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T3 1 139 /
Tk T1 0 0 3
(2019 T2 0 0 8
T3 6 1193 /
Tk T1 0 0 5
(20200 2 0 0 S
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Tk T1 0 0 5
Q021 0 0 S
T3 9 2313 /

2) R0
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T1 AbHEST2 AbFEST3 40FE. 2019 4 T1. T2. T3 4k
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G 4 I(m® 7Y I(m® 777 T
T1 1 17.1 17.1 2
2019 T2 1 16.5 16.5 3
T3 1 15.2 15.2 4
T1 2 16.9 33.8 2
2020 T2 2 16.3 32.6 3
T3 2 154 30.8 4
T1 2 17.6 35.2 2
2021 T2 2 16.4 32.8 2
T3 2 155 31.0 3
34 e

MELH R, FEHFE B IR R gtin B UAE
A RO D E KR . REHEKIRE ARV B BUX RS AN
TR e o MEHE 2 1% R g0in B U BAT 5 20 A
TR B B AR 238 RIS SN 23t K
IR LRSS

(A 5 B R SR SR I St A A1 3808 KD
SE K-
[0 RHr, SBHIT, KGR, % KT O FR R kiR

VSRR, Ak TAE AR, 2016, 32(3): 86-91.

[2]  AIEBE, G, WA S MR R RE FTHE K R

[9]. #EBHEK 24, 2014, 33(S1): 348-351.

217



FEEHEK 223 http:/iwww.ggpsxb.com

[81  ERTF, LR, B, S5 BRI TR ORI A e [20] Ak, BEAT, XIBR, . — AR A 36 E oK

KM BRI FE 2RI [3]. KRR 57K TRE2A4R, 2020, 31(4): 174-180. CN208251032U][P]. 2023-10-18.

[4] AREE, Wk, BRI, % EREREXHOKIEAEEMA T AR [11] B4k, BH, ¥ Em, T N RERBEE NGRS
RORWEFE[]. REREHEK 741, 2023, 42(2): 136-144. CN209099438U[P]. 2019-07-12.

[B1  BEAETC. AN KRIEIM]. AR A oK AR, 2004, [12] %, WhAT, Z5ER0R, 55, —PhIRHE B MBOK OB 2 R AR L

[6] ARMATKBEAIRIR]. 4RI FRMITK S R, 2018-2021. A% &K CN206862427U[P). 2023-10-18.

[71 ##%, @F, MWMAF, & —FEE A S KW T [18] #E, R, 2, & B SRR EAT AR, b
CN110438954A[P]. 2023-10-18. AR 25 1R, 2018, 34(2): 146-152.

[8] R, &F, xR, & —MBEHEHAENEEEEHEKOT [14] B E, YRE BHSAMBRHRAE AN, Wl B EKE,
CN208167680U[P]. 2023-10-18. 2016(24): 38-39.

[91 WAk, Z2E0R, BAER % RHEBEREWEEHHKOITEAR [15]  BOLH. BRI GE P IRIEHRET R IR EAR ] R ER O
FS R[] LRI AR BB 4R, 2018, 18(4): 34-36. 51, 2017(24): 88-90.

Research on Innovative Technology System and Governance Model of Irrigation,
Drainage, Storage, and Seepage Reduction System for

Waterlogged Farmland in Xuzhou
LIANG Sen', CAO Bin', HAN Li?
(1. Xuzhou River and Lake Management Center, Xuzhou 221018, China;
2. Xuzhou Water Conservancy Project Management Center, Xuzhou 221018, China)

Abstract: The current irrigation and drainage mode in Xuzhou can not completely solve the problems of farmland
irrigation water saving, rainstorm waterlogging disasters exceeding the design standard and non-point source
pollution control. In order to comprehensively and accurately implement the “sixteen word” water control idea, and
achieve systematic management of farmland water saving, rain storage, drainage, waterlogging reduction, and
pollution prevention. On the basis of determining the scale of irrigation development and crop planting layout
through “water based land allocation”, assessing the risk of waterlogging,conducting experiments to determine
suitable soil moisture control indicators for major crops, and developing innovative technological facilities for
irrigation, drainage, storage, and infiltration reduction in farmland,a comparative experiment was conducted between
2019 and 2021 on the treatment of irrigation, drainage, storage, and infiltration systems in different types of
waterlogging prone farmland. An innovative technology system for the treatment of irrigation, drainage, storage, and
infiltration systems in Xuzhou was proposed, forming five suitable system treatment models for different types of
waterlogging prone farmland. The experiment shows that compared to conventional irrigation and drainage modes,
the irrigation and drainage system control mode can effectively reduce irrigation and drainage water volume,
irrigation and drainage frequency, irrigation and drainage labor, crop waterlogging risk, and non-point source
pollution. The governance model of irrigation, drainage, storage, and infiltration system has advantages such as
saving irrigation water, improving rainwater utilization rate, reducing emissions and pollution, increasing shallow
groundwater volume, reducing soil erosion, and saving labor and costs.
Key words: waterlogged farmland; system governance; new technology for irrigation, drainage, storage, and
seepage reduction
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