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Experimental study on suitable irrigation quota for emergence
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Abstract: The effects of capillary operational parameters ( dripper flow, buried depth) and irrigation
quota on the wetting radius of subsurface drip irrigation for three typical soils in the Inner Mongolia au-
tonomous region were experimented by using soil box to explore solutions to the problem of difficult
emergence of maize under subsurface drip irrigation. Combined with the sowing depth of maize seeds
and the distances of water moving upward and downward as well as the soil water content around the
seeds, a proper irrigation quota for the maize was studied to improve the emergence rate and guide

actual production. The results show that the irrigation quota and soil type have statistics significance on

FE B 2018-11-29; {&[E HHA: 2019-01-18; 4% HARATE]: 2020-03-03

[ 2% HH B AE : hitp ://kns.cnki.net/kems/ detail/32.1814.th.20200303.1031.002. html

BT WEH BB XKEHL A5 595 B (KCBJ2018052) ; N5t A i KK FIRHIF G 5 4 245 H

F—EEEN: ERE(1974—) , &, NEHFREHA, @R TR (wrl19@ 126.com) , 5N F 15 7K WEHLE 5 HH AR5
BEEEEN: TERO978—) 3, HIREE A, P55 5t (wangjiandong@ caas.cn) , 322 AT /K HE L 3 5 B ARBAE.



TRE, &

K TR EE B & EKE TR

(709 |

the wetting radius ( P<0.05) , but the dripper flow and buried depth have not. In the clay soil, the irri-

gation quota of 37.5-52.5 mm can basically meet the requirement of maize emergence when the capil-

lary is buried at a depth in 25-35 cm. In the loam soil, the irrigation quota of about 37.5 mm can basi-

cally meet the requirement of 25-30 cm capillary depth, while the irrigation quota of about 52.5 mm

can essentially meet the requirement of 30—35 c¢m capillary depth. In the sandy loam soil, the irrigation

quota of about 22.5-37.5 mm can basically meet the requirement of 25 c¢m capillary depth, and the ir-

rigation quota of about 52.5 mm can basically meet the requirement of 25-35 c¢m depth.

Key words: maize ; emergence ;subsurface drip irrigation jirrigation quota
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PEF 3 M B 4 A€ i 4 0 oy 2.57,1.53 J 3.62
L/h, BERERES35 8 0.2,0.3 [ 0.6 mm, i 3k (8] BE
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Tab.1 Composition of soil particles in 0—40 cm layer

0/ %

5% Bk ke bk
(<0.002 mm)  (0.020~0.002 mm) (2.000~0.020 mm)

Frie T+ 5 18.6 27.2 54.2

PRI R T 4 0 12.4 34.2 53.4

L B LR T A3 9.6 18.2 72.2
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Fig.1 Schematic of testing device structure
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Fig.2 Longitudinal cross-section of soil testing box
arrangement
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Tab.2 Experimental cases

s d/em THEE Q/(L-hh) [/mm

1 (A1)15 (B1) i+ (C1)1.53 (D1)22.5
2 (A1)15 (B2) Wb 1 (C2)2.57 (D2)37.5
3 (A1)15 (B3) 4+ (C3)3.62 (D3)52.5
4 (A2)25 (B1) Fite+ (€2)2.57 (D3)52.5
5 (A2)25 (B2) s+ (C3)3.62 (D1)22.5
6 (A2)25 (B3) K+ (C1)1.53 (D2)37.5
7 (A3)40 (B ZhisE+ (C3)3.62 (D2)37.5
8 (A3)40 (B2) b4+ (C1)1.53 (D3)52.5
9 (A3)40 (B3) 4+ (C2)2.57 (D1)22.5
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Tab.3 Analysis of variance

W Al WETHm FIb FIafE B

VR 2 2.667 1.000 19

14 2 112.667 42.245 19%  HAGIHFEX
kR 2 8.667 3.250 19
WK 2 494.000 185.227 19** BMEAGIHHFEX

w2 2 2.670

Vs Aot BIRAE 5%, 19K T2 SRS X
P 3 O AN [) Ak B 45 [f] P 90 2 42 R, 1) 52




TRE, &

K TR EE B & EKE TR

M, AR BRER IR 0.05 /KPR 2 53 BA Gt
SCNER 3 FIE 3 Al AL, % W PEKF «=0.05 Kk,
TR K8 B0 S A R T 1) X 1~ AR B i LA e it
R AR R 4% 1P B e a2 22 5 B
GeitaA i S, P K RE U0 0~ A2 1R R W DA A
HA Gt 1550 JRIR B K 0 8 X R > A2 R
ABA G S I A N K BB DR
URTHE 7K R 25 9 7K AR 8], X808 1~ A R M AR O 5
IR TP K I B ME By, R AR 5 R
B 5 T SHL TR AE — 5 Y [ PN, %o i T 1 119 AL 15 O
SO ANTEAR A WO 7K 73§ BRI IR > A2 R it A
ORBAE 5 AERE K R — eI BT, T K o X 7
AR WA BA G L

50 OkF1  BKF2

R /cm
N
w

C:
ENGLs:
3 AN[r] Ak B0 2% [6] - 42 88 0 2 A2 )

Fig.3 Effects of experimental factors on average wet-
ting radii in three directions
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Tab.4 Visual analysis table

R e G om WY
1 (AD)IS (BL)ZHEL (CI)1.53 (D1)225 20 15 25 50
2 (A)I5 (B2)HE+ (€2)2.57 (D2)37.5 38 15 46 84
3 (A5 (B3 (C3)3.62 (D3)52.5 44 15 50 89
4 (A2)25 (BT (€2)2.57 (D3)525 41 24 45 90
5 (A2)25 (B2)WHEL (C3)3.62 (D1)225 31 22 35 81
6 (A2)25 (B3)HEt+ (C1)1.53 (D2)37.5 32 22 43 86
7 (A3)40 (BT (€3)3.62 (D2)37.5 30 27 45 84
8 (A3)40 (B2)WHEL (C1)1.53 (D3)52.5 48 28 50 Ol
9 (A3)40 (B3)HEt (C€2)2.57 (D1)225 28 21 30 48

HE 1 34.000 30.333 33.333 26.333
W2 34.667 39.000 35.667 33.333
H(E 3 35.333 34.667 35.000 44.333
W2 1.333 8.667 2.334 18.000
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M KR A 84% I HE MRAE B2 AT TR 45 R
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T DRAED O IR FE 4 R W, B A i
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PR 1] F f MR A2 2 F ok 70~ 80 em, [A] |43
Mk K A 52.5 mm & B SR RE B, oK
T HEACE B 37,5~ 52.5 mm FEAH] I B AEHIR
25~35 cm By H T EOKR.

TESE b HEVKE RN 22.5 mm [, e RN 2
21 E 21 em (5] F 30 em, B3 8 cm 4b V-3 4 4
Tk 48% MR, X BT 25~35 em 1L, 1t
K E BN IE L HE K E BA 37.5 mm I, 5 R0
AR 22 em (7] 43 em, fEH1EE 8 em 0P34+
B K 86% MAF, BE IR 25~30 cm I, 5
ASHI I L B O, BAE RS 0 T R K AR
Z AR 68~T73 em, i E K FEAM AR 8~13 cm, [f]
AR HTI N HE K E B 37,5 mm 3 E; HE K E BN
52.5 mm I, e RIBIEFEAR ] F 15 em (5] F 50 cm,
XTEEHIE 30~35 em 1540, BEHE S M T KK
MR Z A 80~85 cm, i M FoK FEAR R 20~
25 em, R PR, HARELAR R — oK & AT
WO K E AT 52.5 mm 3525 B RS b, oK
BHEACE B 37.5 mm A2 A7 FEACTT 6 2 B A TR 25 ~
30 em [ H ETEOR, HEAKE R 52.5 mm A Ay BEACT]
T R HRTR 30~35 em [y H E K.

TS b HEKE R 22.5 mm I, e RITIE
AR 22 em (7T 35 em, fEHIER 8 em 4bF-34 4
HEEKE 81% MEE, MBI 25 cm I, BEATH
R P EOR, BE MRS W N R R R Z 2 60
em, KPR oK F 2R RFLE N, A R e K
FE RIS B HEAKE RN 37.5 mm [, e R 247 1]
15 em 7] F 46 cm, fEHFE 8 em Ab3EHY 355K
TN 84% WA, X B HRETR 25 em 1EF L, AT A 1
ZOR, BEMES W MBI EZ AR 71 em, Ky
FEAREAE TR 2R R A, TA N I HE 7K E #E
WK E RN 52.5 mm I, B RIRIE AR 1A | 28
cm  [1] T 50 em , XF BAFHE 25~ 35 em IENL, B
PRV ) PRI AR Z A 75~85 em, @i B oK E
PR 15~25 em, AN MK S BUE BL28 L 7EfD
B (FWR/NT 85%) H, #EK 2 Fi 22.5 ~37.5
mm FEAT I 2 B UL 25 em 19 £OK 2
SR HEKE R 52.5 mm FEACT] i L B HER 25 ~ 35
em [ K Y HTEOR . 255 H T E N A A OGS
R, AT O S b OR, BORAT B K
PR K VERE 22 10 4 A, SO B (SR RN T
85% ) I BE MR &/, AR R DR ZIK
(IHE AR T AR AR BEAE W) 1 1 (H 2 Y s rp S b
KT 85% i, A VR AL T HEEA.

3. 4

EFENLAEIRE, UFR AR LA T B
0 8 2 ORI T K R 0 X L S R I I 2 AR A R i)
U, 254 FORBEFIRIE K4 ) b R s iR
B B B KRR AT R OKE B K
FER, LIS S R IR B DR AL

1) Hei B MK «=0.05 K56, K 2 HixHE
AR AR B e it 22 3, 3R i >
TR ELAT G2 o S, 3R B vy 28 R e i)
AR R AN A Ge it 2 3 4 AT ZE R AR
SRR R 32 B AR U A T K e L M I M L
S P R

2) FEFhE A VEKER 37.5~52.5 mm HA
AT L B YR 25 ~ 35 em [ BRI EER ; AR
dr EKGE R 37.5 mm A7 A HEAS R R B AT R
25~30 em Y FOK H B 2K, HEKE R 52.5 mm Aoy
FEAT i AL HER 30 ~35 em [ H LR 7ERD I £
i (ERP /N T 85%) , HEK E A 22.5~37.5 mm K
AL B HIRL 25 em [ F K T ER  HEK
FERR 52.5 mm FEA AT 2 B 25~35 em UK
K EDR.

3) TSR OK, A B KR AR K
PERE 22 MR, ORDHE + (S RPN T 85% ) Hr gL
B E/DN, B A RER H A i 2 W HE K J7
R OREAEY .
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