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Experimental research of uniformity in center pivot
sprinkler irrigation of alfalfa

ZHENG He-xiang', LI He-ping', BAI Bateer', CHENG Man-jin’
(1. Institute of Water Resources for Pastoral Area of China Institute of Water Resources and
Hydropower Research , Huhhot 010020, China;
2. Hydraulic Conservancy Science Institute in Inner Mongolia Huhhot , 010020, China)

Abstract: In order to increase the uniformity in center pivot sprinkler irrigation of alfalfa and quantatively analyze
the main influence factors, carried out the uniformity experiment of center pivot sprinkler irrigation of alfalfa in demon-
stration area of Angsu Town of Etuoke Banner of Erdos City. Using standard Wilcox — Swailes coefficient method calculat-
ed the uniformity coefficients of sprinkler irrigation under different wind condition, and quantitatively researched the in-
fluence of sprinkler irrigation to drift losses, the canopy interception losses, total losses of drift and canopy interception
and soil water content. The results showed that: The wind speed will be significant influence to uniformity coefficient of
sprinkler irrigation. When the average wind speed was 2.57 m+s~' and 1.53 m+s~"', the uniformity coefficients of
sprinkler irrigation were 0.88 and 0.92 respectively, it explained good uniformity of sprinkler irrigation. When the aver-
age wind speed was 3.34 m*s~!, the uniformity coefficients of sprinkler irrigation was 0.72, the uniformity was poor.
When the sprinkler irrigation quota was 40 mm in research area, the maximal soil infiltration depth was 80 em. After irri-
gation the soil water content in 0 to 40 cm depth was significantly increased, the water distribution in this soil layer by
new added irrigation volume was accounted for 85% to 95% . The wind speed will be significantly affectetd the drift loss-
es of sprinkler irrigation. The drift loss rate will be significantly increased with wind speed increasing. The impac of wind
speed to canopy interception losses was poor than the drift losses, On the contrary the canopy interception loss rate will be
lower when the larger wind speed. Even if when the wind speed was rather lower(1.53 m-s~ 1Y, the total losses rate of
drift and canopy interception of sprinker irrigation was 11.0% to 15.0% in Alfalfa branching stage, the losses was too

much.
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Fig.3  Change of soil moisture before and after irrigation under different treatments

2.2 BHEEBBRAZMONT

WV R R R SR AE R AR S AR T R 7 26 1)
EERS 2R, A SC L 4 M RAIE KON BEFR XS, ST EA
] KL 25 A T R R G DL . DAAERSEALIE K H
Ab B K FERE BT AT K A B K B W, DA
AN RIE X 10 A0 5 W 6 7 00 A ) - 22 i T R A
SZIR I X SME K B W, KR W, 5 S
VKR W, 125 R A a0 DX AR Y HE 7K ) TS i
S IR RS B KE W, i H L ED RS
PR, AR X 3.34.2.57 mes™!

F11.53 mes™ "B 4 MR X TR IR WA 4,

I

I X JINES IS VX
ik % X Experimental treatments
B334m-s' B2.57me+s' O1.53m-+s"

4 AEEFEBRKEEILL

Fig.4 Comparison of drift loss rate in different treatments

()
T

e 2PN
=

Drift loss rate

w
T

(=]



% 6 14

FRFIAE S5 - SEAE B A O S BT 7K 2 S PR F 5 101

E 4 0T LA E R RGE R 3,34 mes™ T 4
AR X SRR I TE 16.0% ~ 19.0% ;F-3
RGE K 2.57 m-s™ "B 4 AR X ) EERS 4 R R AR
8.0% ~12.0% ; P XGHH 1.53 m-s~ "B 4 4~ i35
X AR RAE 5.0% ~9.0% , | iREE R .
TEAH R NG 2514 T, BEHE RS 0 2k e 22 St A/

SyHTIE 4 HR Rl — 5 X AN [ KU 25 1 T 1A%
P AT LIS H Bl AU 3 K, R 4 A R
W T KORREN 1.53 mes™ I ER RN
6.27% , 42 KR 5 2 2.57 me s~ AP RS I K
FHIKN 9.63% 5 GBI RGEPE R 2 3.34 mes™ B
RS A % AR KN 18.54% , 4y B 1.53 mes™ ' Fll
2.57 m-s™ "B PRS0 R FRIE K 296 % FI 154 % 5 Xf
F sk 3 ARG XA L 255 .

IR HTAE TR B ¢ MR R 5 2R R A7 R R
WA, Bl XL 1 386 A, TR 01 O B T 38 K, I
LR B AR 3, Y K K E) 3.34 mes™ A,
R R FIKE] T 16.0% ~ 19.0% , KRR T
AR A%

2.3 BELTEEESEEBRASN

S B S R AR AR, w1 e )2 B
P 0 B L R 4, e A S AR A HE AR RO
PUG, 2R o B R . AR SCPL AR E T B
WAV K ), PR R AN ) G 2 1 T S8R 7 ol
S R 2 AR G . DA DX A A
0T 1 2 S K A A e S 4 R AT R R R R W,
AR AT IR M THE T -3 5 K AR AR 7 B 45 1 0 ~ 80
em )2 T3S K R B AE AL TV b 1 3 3 1A AL
FEFR TR W, 5 B OHORR 48 /K 51 B B A S - 5l )22 3R
R W, 5 R A S w, 192518
BRhe J28 BR 2R W, il IR B LR W, S EHEAIL
HEK AR /K FERE A 1 it 1) R HE VK 5 W, 1 EUAELRD Dy
IR X e 2 A R, I 4 RS X
FEG, R R T B B e AN [/ KU S5
et )2 B H A Dl o BT S S A - 28 X 43
3.34.2.57 m-s~ A1 1.53 m-s~ "B R I X 1Y E 2

LS Rl LR AR R XGRS T AR5 X
B E R BB R RAE 2.0% ~7.0% , 22 FPE R R4
N T8 /N T R X T RS A R 1Y R e s XU Dy 3. 34
mes™ Y2 BRI 2.0% ~ 6.0% ,4 AL
X8 A6 B 75 o3 g 0T 7K 1 1 5 )23 48 BR R 32O
4.31% T RGE K 2.57 mes™'Fl 1.53 mes~ ' (1%
P 2 RN 5.58% 1 6.10% . H It
A5t « A R R i 2 A P 08 2 3R ST RRAI, 20 AT D
DR =25k — 5 T 55 A A/ R A XUk

Il 1 TR 2 0 K R BT 5 o5 — O TR B
I IR LR, 75 K E B [ 9 26 1 ik
NI THT T2 FRD A T TR 500, IV ) 2 7B A
HEREN.

(=}
1

oo
T

(=)}
T

%
%
Yate!

4

GRS,
CXXRRS
KRS58

[
T T

0
25

295

ek J2 A B AR 2%
%

Canopy interception loss rate

[t
R
RO
iioleieded

[=}

I X IS X VX
i 4 [X Experimental treatments
HB334m-s' ®257m-s’ O1.53m-~s"

Bs5 TRELEEEEHEBHRAE

Fig.5 The canopy interception loss rate in different treatments
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Table 1 The uniformity coefficients of sprinkler irrigation in different treatments
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AEFE 1 Treatment 1 80 26.10 10.11 17.52 4.98 0.72
AEFE 2 Treatment 2 80 24.53 14.84 18.76 2.33 0.88
AEFE 3 Treatment 3 80 22.29 16.05 18.96 1.42 0.92
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