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Effects of the Irrigation Rate on Wetted Patterns in Sandy Loam
Soil Under Trickle Irrigation Condition
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Summary

In an effort to clarify the wetted patterns of sandy loam soil under trickle irrigation conditions,
the distance of wetted zone, infiltration capacity and soil wetted patterns, etc. were measured
by gypsum block as soil moisture sensor located every 5 cm vertically and horizontaly in the
soil bin under the such conditions as a). irrigation rates set to 2, 4, 6, 8 liters per hour b).
total amount of water applied fixed to 14.62 liters per soil bin c¢) the bearing force of soil measured
by plate penetrometer ranging from 1.04 to 1.22kg/cm’

The results can be summarized as follows ;

1. The wetted distance in horizontal direction(H), the wetted distance in vertical direction(D),

the horizontal infiltration capacity (iy) and the vertical infiltration capacity(ip)could by explained
as a function of time t.

2. The horizontal wetted distance (H)is explained by an exponetial function H=a -t where
b was found ranging from 021 to 026 under surface trickle irrigation, which was considered
a lotlower than the classical value of 0.5 and these measurements were indifferent to the increasing
Irrigation rates.

3. As for the surface trickle irrigation where horizontal infiltration capacity(ix) is explained as
iy=A -t the coefficient A increases with respect to irrigation rates within the limits of
0.89~1.34.

4. In terms of surface trickle irrigation of the ratio of Dm Which is maximum vertical wetted
distance to Hm, which is maximum horizontal wetted distance, found to be within range of 1.0
to 1.21. It was also noted that the value of Dm decreses when irrigation rates increases while
the value of Hm changes the opposite direction.

5. The optimum location of sensors from emitter for surface trickle irrigation should be inside
of hemisphere whose lateral radius is 28~30cm long and vertical radius is 10~12cm long. The
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distance between emitters should be within 60cm long,

6. In the study of vertical wetted distance(D) where D=a - t", the exponential coefficient
b ranged from 0.61 to 0.75 in surface trickle irrigation, and from 049 to 0.68 for subsurface
trickle irrigation. These measurements showed an increasing tendency to with respect to irrigation
rates.

7. In case of vertical infiltration capacity(i), where i,=A - t'™", the coefficient A for surface trickle
irrigation found to be within range of 0.16 to 0.19 and did not show any relationships with varying
degree of irrigation rates. However, the coefficient was varying from 0.09 to 022 and showed
a tendency to increase vis-a-vis irrigation rates for subsurface trickle irrigation, in contrast.

8. In the observation of subsurface trickle irrigation, it was found that D,,/H,, ratio was within
152 to 191 and showed a decreasing tendency with respect to increasing rates of irrigation.

9. The location of sensors for subsurface trickle irrigation follows same pattern as above, with
vertical distance from emitter being 10~17 cm long and horizontal 22~25cm long. The location
of emitter should be 50 cm.

10. The relationship between VS which is the volume of wetted soil and Q which is the total

amount of water when soil is reached field capacity could be explained as VS=2914Q"and

the irrigation rates showed no impacts on the above relationship.
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Table-1. Some physical properties of the soil used.

mean particles  dry bulk Particles(%) texture
pH
density density sand silt clay = gravel (UsbA)
2.70 1.22 72.0 13.5 6.5 8.0 5.9 Sandy loam
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Fig. 4. Calibration curve of the plate penetrome-
ter used in the experiment.

3. #E L&

|o] 18021E1Q) KEE LR A 3mzol
o BT B 5mmel #&HE PVCE KA
Multi-Outlet emitterE %3} BhfE st

—107 —



W TR e H31E

259t 1989F 6H

@ RS 146202 SFPI WHERS 2 4, 6
8 ¢/hr. 2 #{LAIZ

WA REBEELS TR
Bt Tl REESHFENYE EmiterE A HH X
mol HAAsPa #HFESEEMS EmitterE %
mol A 20cmzlolol Ax3hal BhG#HRE
ch

4. RS E(Wetting front)2) 55“'/@

M A FRUK S E] 100%] =
gate AIRMS flEske] KF B MEE B
FEHES B A 2m BEoK 5 E o) 100% H+=
HEe ddste BRERAmeR waith

V. R 4 EE
7t BEERES ETHEE

1) KFEARE

FKEETEM A EHES 24 6 8¢/hrB
gL NS o RURERCl w2 KPHE S
BEEES Fig 591 Jeh AT B 4, 6,
8 ¢/hr.?) 7ol KFpgr} vt 4o g
AR 2 ¢/hr.Q) ZA-9olE= 1203 A ¥ 4H
stubaAl T S ATh ol 3 fERE #ERERo
AAW Zo BEpErs Wi ke AHS
HolE Zlojgtal Bpdch

Horizontal distance, H(cmi)

0 20 30 40 50 60
T — T v
100}
g
E
g 200t )
ol
% O
= 300 O
: X
Y4
400

Fig. 5. Horizontal distance to wetted front vs
elapsed time at surface trrckle irrigation
for various irrigated amounts.
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for various irrigated amounts.
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Fig, 8. Wetted patterns in surface trickle irrigation by Q=14.62 liters, (a} q=2 2/hr. (b) q=4 2/hr.
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Table-2. Estimated model parameters for predicting the horizontal advancement of wetted front.

D REsER e T

Irrigated Emitter flow

method rate (¢/hr) A : b r ‘r(p=0.05)
Surface trickle 2 13.19 0.219 0.984 0.950

4 13. 66 0. 264 0.989 0. 811
irrigation 6 16. 46 0. 252 0.992 0.754

8 20.12 0.216 0. 998 0.811
* H=A ¢

H : horizontal distance {(cm)
t : elapsed time (min)

Table-3. Estimated model parameters for predicting vertical advancement of wetting front.

Irrigated Emitter flow A b . r(p=0.05)
method rate (1/hr)
Surface trickle irrigation 2 0.932 0.612 0.981 0.811

4 0.929 0. 655 0.973 0. 754

6 0. 802 0.712 0.979  © 0.754

8 0.724 0.748 0.978 0.754
Subsurface trickle irrigation 2 0.410 - 0.680 0. 999 0. 950

4 1. 240 0.489 0.993 0. 878

6 0. 960 0. 586 0. 996 0.878

8 1.410 0.511 0.994 0. 878

* D:A . th
D : Vertical distance(cm)
t  Elapsed time(min)
Ab i Coefficients
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Table-6. Estimated model parameters for predicting the maximum horizontal advancement and

maximum vertical advancement of wetted front.

Irrigated Emitter flow

method rate (¢/hr) a b r
Surface 2 14. 286 0. 342 0. 998**
trickle 4 14.072 0.403 0. 999**
irrigation 6 17. 857 0.353 0. 999**
8 22.087 0. 289 0. 999**

*Hm=a - D}
Hm= maximum horizontal advancement of wetted front
Dm= maximum vertical advancement of wetted front
** | significant at p=.001
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