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Border Irrigation
I flgation

(Design and Evaluation)
T Introduction
—~ = Sadetion

At firet glance, borders Seem very similar ro basins. The land

is divided i ] ‘
s divided intg Strips by small earth bunds to irrigate similar crops

and soi i l '
oils (Figure 1). However , thére are two important differences
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Figure 1 Border Irrigation

Borders usually slope uniformly away from the farm channel in
the direction of‘ﬁater flow. They are not level like basins. Borders
are irrigatad iﬁ quite a different way tg basins,

Borders are often recognized by their characteristic long, nar-
row shape, but this can be misleading because basins ran alsc be shaped
in this way. They are also called border strips, bovder checks or strip
checks. The names are different but they all refer to the same method

of irrigation.



Border irrigation car be adapted tgo surt many field and row

crops, soils and farming practices, However, it is impertant to use

the right size and shape of border and gcod water Mmanagement for this

method to work well .

2. Size and Shape

Borders are usually rectangular in shape, varying in gize from

100-800 m leng and 3-39 o wide. as a general rule haorders should be as

long as g bractically possibla. This means fewer farm channels and

drains are needed, less land is taken up by channels and it is much

easier to .mechanise, Construction and maintenance costes fop the channels
and structures are also reduced,
There ate many factors which affect the cheice of border size

and shape. These include: soil type; unit stream size, irrigation depth,

slope, field size and shape and farming practice.

2.1 S0il Type, Unit Stream Size, Irrigation Depth and slope
| P Epe

These factors are the most imporktant in determining the
area of land that can be enclosed within each border (Figure 2 ).

When irrigating sandy soile water infiltrates rapidly.
This means that borders must be short (100 m or less) for water to s;read
dewn the field even when quite large unit stream sizes are used (Figure

2 a). If the border was too long for the available stream size, too

much water would be absorbed and lost near the farm channel before the
flow had time to reach the far end of the border.

When irrigating clay soils water infiltrates much more
slowly than in sands and so it can take a long time to fill the soil

reservoir. Water cannot be pended on the scil and left to infiltrate as
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in basin irrigation and sc long borders are needed even when the unit

stream size 1s small. This allaws sufficient timé for water to infil-

trate into the soil as it flews down the borders,

It theiborders were too short for the stream size, the flow
would reach fthe far end béfore sufficient water had infiltrated near the
farm channel.‘ fhis means that water must be left Flowing to complete
the irrigation and so some water would run-off the end of the border and
e lost in the drainage system.

Borders can usually be much longer cn the same soil when a
larger unit steam size iz available (Figure 2 b). This is because the
water will spréad more rapidly acrcss‘the scil surface when the flow is
increased.

Aprlying a larger irrigation depth also means that borders can
be increased in length (Figure 2 c). A larger depth of water needF a
tonger contact time and so there is more time available to epread water
along the bofder. This may not ke much of a problem on sandy soils, but
on claysexceésively long borders may be needed when large irrigation
depths (100—?00 mm) are applied. In such cases very low unit streams
are used to slow down the advance and provide more time for infiltration.

On sleoping land there is always the risk of soil ercsion. On
steep land slopes smaller unit stream sizes must be used to slow down
the advance and so prevent ercsion. This means that borders must be
reduced in length as well if they are to be irrigated efficiently

. )
{Figure 2 d).

Border width largely depends on the length of border chosen and
the available stream size. For example, if a 100 m. long border on a
sandy soil neeés a unit stream (q) of 1C¢ 1/s and the available stream

size {(Q) is 50 1/s, the border width (W) is calculated as follows.
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Berder width can also be affected by land siope. When there
is across slope the land is usually levelled across each border and the
"Staircase' effect is made in the same way that level areas are made

for basins on sloping land as shown in Figure 3.

Excavation

Original P
ground slope -~ E%{

Figure 3 A Staircased Border.

The step between each border is usually limited to 60 mm to
stop leakage through the earth bunds. This limits the width of the
borders. The border width depends on a cross slope as shown in the

following equation.
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Where W Border width in m.

§ = Border sloﬁe in %
For example, if there is a cross slope § = | %

W = 6 m.

AS with basin irrigation, there are no simple calculaticns to

help select the bast dimensions for different soil Lypes and unit str

eam
slzes. It is usually rely on local experience or the experience of
others (Tabile 1).
Table 1 Suggested Border Sizes
Soil type i Irrigation Slope Width Length Unit
Depth Stream
(mm) (%) {m) {m) {1/s/m)
Sand 100 0.2 12-30 GO-100 10-15
0.4 10-12 60-100 810
0.8 5-10 75 3—-7
Loam 150 0.2 15-30 90-300 4-6
0.4 10-12 90-180 3~5
0.8 5-10 20 2-4
Clay 200 0.2 15-30 350+ 3-6
0.4 10-12  180-300 2-4

For example using Table ] when an irrigation depth of 100 mm is

required on a sandy soil sloping at 0.2 %, a border of length 60-100 m
is needed with a uvnit stream size of 10-15 1/s/m. On a clay soil the
unit stream can be lower 3-6 1/s/m and the border neads to be much longer

(350 m or more).



2.7 Field Shape and Size

This may be a practical limit to Ehe gize and shape of

borders. 1In small fields borders may be as long as the field of differ-

ent lengths if the field is an irregular shape (Figure 4). 1In large

fields a common practice is to divide the land inte Ltwo or meore equal

lengths. This makes it easier to deliver the same amount of water to

each border.
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Figure & Effect of Field Size and Shape on Border Size

2.3 Farming Practice

Border irrigation tends to be used mainly on the larger
farms because of the long lengths needed for good walter distribution.

For this reason they are also very suitable for mechanised agriculture.

Border widths should be some multiple of the machine used as shown

in Figure 5.
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Figure 5 Border Width for Mechanized Farming

3. Slcpe

Ideally borders sheould

have a uniform slope along the length

and nc cross slope (Fugure 6).
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The minimum slope is usually 0.1 %,  Thisg énsures that water

will flow down the bérder and any excess watep can be easily drained.

The maximum slope depends on the risk of soil erosion. This,

derends on rainfall, soil type and crop cover (Taple 2). A good crop

cover for reducing erosion is grass or lucerne.

Table 2. Maximum Land Slopes for Borders (%)

g e e *
) T ————— e e
Humid areas | Arid areas
S0il type Bare soil Goed crop cover | Bare scil Gocd crop cover
|
________ e S U S

Sand 0.3 1.0 1.6 2.0

Clay 0.5 2.0 o] 5.0
S S P e o

When it is practicable, borders should be straight and aligned
down the main field slope to eliminate any cross slope. This ensures
that water flows evenly across the entire widtg of the border. Lang
slopes can be changed in a field by careful ﬁreparation but this work
can be difficult and costly.

Some irrigators prefer the first 10 m aleng the border to be
level as this helps to spread the water evenly across the horder width.
The last 20 m or so can also be levelled =o that water can be ponded, as

in basin irrigation, and run-off avoided (Figure 6 b).

4. Irrigatinpg Border

When irrigating borders it is importanf to use the right unit
stream size for the scil and land slope and to stop the flow at the right
time so that just enough water infiltrates to fill the soil reservaoir.

ﬁeciding when to stop the flow can be a problem. 1If the flow is

stopped tce soon water may not even reach the-end of the border. If it
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is left flowing too long, water will run off the end of Lhe border.

Irrigators often rely on general guidelines to decide when to stop

the flowe as follows:

Stop the flow when advance reaches

Soil Type
the following pertion of border length.
Clay . 0.6
L cam : 0.7 - 6.8
Sand almost end of border
However, these are only quidelines. oOnly practice in the

field will really help the irrigator to make the right decisions.
Geqerally, on well managed border irrigation there should be
very little deep percolation loss. Séme run-off can be expected but
this should be no more than 10-~15 % of the total amcunt of water
applied. A small drain is needed at the end of each border (some-—

A

times called a tail drain) to remove the excess surface water.

5. Common Faults

Although border irrigation can be very efficient there are many
common irrigation practices which result in poor water distribution and

low irrigation efficiency. Some of these are described below.

5.1 Poor Land Preparation

when a border slopes unevenly the flow down the border is
also uneven (Figure 7). It flows slowly down the gentle slopes and
faster down the steeper slopes. This affects the time available for

infiltration and results in a poor distribution of water.
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An uneven land surface having small depressions or high

ground results in an uneven water distribution and water wastage in the

same way as in basin irrigation.

A cross slope' in a border also causes problems. Water
tends to flew down one side resulting in poor distr

‘ibution across the

borders (Figqure 7 b). This can sometimes be corrected temporarily by

constructing a bund dcwn the border to stop the cross-fIow.

All these faults can be corrected by careful land prepa-

ration.
5.2 EEEEEfEPE S0il Types along Border
The effect of this is very similar to that in basins
(section 92.2). Water dastribution can be very uneven. The rmly

golution 1s ko realign the horders =so that they contain only one soil

Type.

5.3 Using the Wrong Stream Size

bnco a border system has been installed the stream size
is the only factor that can easily be changed.

Too much water applied usually means that the stream size
is too small. The water takes a leng time to flow down the border and
reach some point when the inflow can be stopped. ns a result too much
water flows into the border and is lost as deep peréolation {Figure B‘a).

A larger stream size would reduce these losses. The
water would flow much faster and reach the point when the inflow can be
stopped much sooner. As a result less water would flow into the border
and the losses would be reduced. This problem usually occurs on sandy

soils.
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Figure 8 Common Falut-Using the Wrong Stream Size

It seems strange at first to think that using a larger
flow will reduce water losses. However, the larger flow 1s used for a
much shorter time. The discharge is higher but the volume of water
required is much less.

Applying too little water usually means that the stream
size is too large. The water flows too quickly down the border and
reaches the point when the inflow should be stopped before sufficient
water has time to infiltrate (Figure 8 b). If the water is left flowing
to give more time for infiltration then some will run off the end of the
border. A émaller stream size would reduce these losses. Water would
flow more slowly down the border giving more time for infiltration and

reducing runoff. This is usually a problem on clay soils. A level area



at the end of the border would alleow water to be ponded and stop any run-

off occurring.

To summarise

Large stream sizes appiy small irrigation depths.

Small stream sizes apply large irrigation depths.

5.4 'Fixed_EEEEQEEggn Schedule

Although the right stream sizes are used, some irrigators
choose the irfigation time to fit in with other farm work rather than

on the irrigation needed. Irrigation times to a fixed schedule such as

12 or 24 hours are common when only 6-10 hours are really needed. A

lot of water can be wasted by this practice and fertilizers can also be

washed out of the soil.

6. Efficiency

On well managed borders the irrigation efficiency can be as h}gh
as 80 %. When borders are not used properly the efficiency can be much
lower. The following are guidelines on the effects of poor practice on
irrigation efficiency. The figures should be subtracted from BO %

a.

Common faults Subtract:

Pocr land preparation 10-20%
Different scil types along border 5-10%
Using wrong stream size 10-15%

Fixed irrigation schedule ' 10-20%
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7. Border Irrigation Evaluation

After the border strip was designed and prepared based on the
aformentioned procedure,the designed berder should be evaluated under ac-
i

tual field cenditions to check how well the border operates and to detect

the problems and finally how to improved tthre existing border.

7.1  Required Data

In the border trial, the following data and information must
be collected.

1., GStream size and water application time for each border.
If the trial purpose is to determine a proper border size. The size
should be selected'from Table 1, but should Have alength a little bid
longer. At least 3 border trials should be conducted. Each bordaer
should have the same slope and other properties bgt different stream
sizes, namely larger, equal to and smaller than the recommended table
values.

2. Advance and recessionrcurves.

3. Infiltration characteristics of soll.

4. Width of flowing water 1f not completely floocded.

5. Depth of water applied te bring the soil meisture to
field capacity.

6. Time and rate of runoff at the taii end.

7. Secil texture and profile.

B. Crcp growth stage and its effect on flow retarding.

analyze the effectiveness of irrigated border and determine

the inproved technique.
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7.2 Reguired Equipments

1. A swveying tape

2. Stakes with hammer

3. A watch

4. Flow measuring flumes

5. A shovel

£. So0il core sampler

7. Infiltrometér with a hock gauge

8. Reccrding forms

7.3 Field:. Procedure

A border trial should be conducted when the soil moisture
content is decreased to the level where irrigation should start,
Before releasing water to the horder, one must prepare the following
things:

1. Select representative borders.,

2. Measure the width of horder.

3. Set stakes at 20-230 m. interval start from the upper
end, at least 10 stakes.

4. Measure scil meisture deficiency.,

5. Cheose stream size,

6. Install double ring infiltrometer at 3 different loca-

tion.

Start irrigating the borders by maintaining the constant
application rate and record the following data:

1. Time when irrigaticon starts and application rate.

2. Advance time, use average water I[ront.

3. Time when runoff starts and measure runoff rate periodically



4.
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Time when irrigation stops and recedsion times.

Check adequacy of irrigation 1-2 dats after irrigated

using scil prcbe.

1.4 énalysis of Data

1.

cumulative infiltration curve.
Advance and recession curves.
dniformity of water application.
Application efficiency.

adeaquacy of irrigation.

Eecommendations for improvement.

8. Example of Berder Irrigation Evaluation

The fellowing example shows how GO dectermine uniformity,

efficiency and adeguacy of water application and hcw to imprové border

irrigation based on the field berder trial. The trial uses only one

border since the discharge of the grcund water well is limited.

Other data are given below

Distance from center to center of bunds is equal to 8

m, but the border width is 7 m.

ig used for

Total border length is 420 m but only the first 210 m
trial.

Application rate 34 lps.

Root zone aepth 1.50 m.

goil texture is sandy loam.

5011 moisture deficiency is 70 mm.

Use 30 x 90 cm gut throat flumeo.

The infiltration data are shown in Table 3. The cumulative

infiltration are plotted in Figure 9 and lebelled a "typical" line.

The advance and recession data are shown in Table ¢ and

are plotted

in Figure 10.
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Table 3

Cylinder Infiltrometer Data

..............

Crop TYPeS .u.iieece. COrn i iviianannnnn Remarks I{%g.l’l.:??.i.l..TR%?FPF,“?.?.QQF?.”.‘Z
leoft .
Cylinder No. I
" Time - min. Infiltration {mm.)
Watch Diff. Cumu. Depth Diff. Cumu.
11:03 31 0 0
04 1 1 35 4 4
08 4 5 42 7 11
18 10 15 54 12 23
28 10 25 63 a 3z
48 20 45 78 15 47
12:13 25 70 95 17 64
48 35 105 117 22 86
13:28 40 145 133 16 102
14:08 40 185 148 15 117
38 30 215 158 10 127 L
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Figure 10 Advance-Recession Curves

8.1 Egjusthent of Cumulative Infil}ng}on Curve

From the advance and recession curves in Figure 10, the op-
bortunity_time at different stations can be obtained. Afterward the
cumulative infiltration deptls can be determined using the "typical"

cumulative infiltration curve in Figure 9 as shown in Table 5.

Table 5 Calculation of Average Depth Infiltrated in Border

To, {(min.) . (mm.) D, (mm.}
Station (i) 1 & 1

(From Figure 10) (Typical Curve) (Adjusted Curve)

) 96 78 102
1 120 20 118
2 127 94 112
3 123 92 120
4 114 a8 ' 113
5 100 : 80 : 104
6 86 74 96
7 68 64 82

43 46 60

o @
wn
o
—
~d

22
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From the typical curve

78 46 a6 17
— + 90 + ... —_— i At
5 _ 2 64 + — + (2 + =) % 0.5
8.5% “B.%® mm.
659. 75 §
= —jgig— = 77.6 mm.

Tctal depth applied measuring by cut throat flume <an be cal-

culated by the following eguation
Q.T = A.D

A = 7x 8.5x 30 m

34 » 88 x 60

B o o =
7% B.5 x 30 100.6 mm.

The total depth applied (D = 100.6 mm.) is greater than the
total depth infiltrated (58.5 = 77.6 mm.), despite they should be
equal.. vt is considered that the caloulated infiltration depth may
not he as accurate as the cut throat Flume measured depth. T he
vtypical cumulative infiltration curve and formula should be ad jus Led.
The adjustmen£ can be dene graphically by drawing an nadjusted” line
parallel to.the wtypical” line through the depth of 100.6 mm. at 95
minutes, the time at which the "typical" line has average depth-of 77.6
mm. The adjusted curvé will be used for further analysisg.

To check the correctness of the adjusﬁed curve, the infil-
trated depths are recalculated using the adjusted curve in Fiqure 2
as shown in the last column of Table 5. The average depth infiltrqted

can be calculated as follow =

102 60 £ 4 92

102 60 . Bl ey 0.5
" > + 118 + ... F Bz_i,_2 o ( 5 )
8.8 8.5
_ BS&-5  _ 400.8 mm.
8.5 .

58 S(adjusted) is very close to the total depth appliied

(100.6 mm.), therefore the adjustment is accepted.
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8.2 Uniforg}ﬁz_of Water Application

Distribution Unifermity (DU) is used to calculate Lhe uni-

formity of wateér application by border trial,

5L
bu = e x 100 %
5
where
Dy ="  Distribution Uniformity (Du)
STQ- = Average Low Quarter Depth (mm.)
D = Average Depth Infiltrated {mm.)

Plot Di from Table 5 versus i to show the infiltrated

depth pattern as in Figqure 11.

Border length for trial = 210 m. or 7 stations

ELQ - Average low guarter depth (%)
L -
Pl = 4 B 1.75 stations
; 1 e 104 — 5 25
D5-25. 04 ( 96) x 0
L= 102 mm,
102 + 96 .. 96 + 82
- 2 2
DI = [
2 i w45
= 93.3 mm.
82
B 1—8—2—+1]8+.... +96+*"2“'
D o et
7 : 7
= ZEE = 109.3 mm
7
3
DI = ,. 100 x 233 _  g5.3 %
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Application Efficiency and Storage Efficiency

Application Efficiency (Ea)

VRZ
E = — x 100 %
a v :
T
whare
VR? = Volume or Depth of Water Stored in the Roct Zone
VT = Tctal Volume or Depth Applied

Considering Dj from Table &, it is over-irrigated for

stations 0-7, Dj > SMD,

E — 100 %

s
V.o o= SMD = 70 mm.

RZ

34 x 8B x 60 "
VT _ S = 122.7 mm.
70
- . = 3%

By = Tz x 100 >

8.4 Runoff and Deep Ps{gg}gfigp”Lcsseq

The trial indicated over - irrigated and bwth runoff (RO)

and deep percclation (DP)} took place.

RO = Vv - D

T 7
= 122.1 - 109.3 = 12.8 mm
12.8
RO = - x 100 = 10.5 %
or .1~
Dp & D7 - VRZ
= 109.3- 70 = 39.3 mm.
29 3
or DP = x 100 - 32.2 %
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8.5 Improved Techniques

The analysis of DU, E , E , RO and DP  indicates that the
actual water application trial has one important mistake. That is-

application time (T1 = 88 min.) too long. It results in D. a lot
& 1

greater than SMD. 1If the irrigation is delayed 2-3 days such that
the SMD reaches 82 mm. (the minimum infiltrated dopth al station 7

in Table 5). The deep percolation lesses will be decreased and the
Ea increases. For example,

If the irrigation is postponed wuntil SMD = 82 mm.

82
L & —_— — L2 %
. 135 7 ®x 100 67.2
and E - 100 =%

However 1s the postponement of fhe irfiqation schedule is
impcgsible, and one wants to irrigate when SMD equal to 70 mm. The
application time has to be reduced unbil D7 caqual to 70 mm. The
suitable applicartion time can be determinéd from the cumulative in-

filtration curve (Figure 2) and the advance curve (Figure 10).

In order to decide on the impraved water application tech-
nigques which reduces the operating ccsts and is convenient in

practices, cne should know Lbe following principles.

There are 3 factors to be cconsidered for improving border
irrigation. .

(1} size of unit discharge which has cffect on radvance
curve and application time.

(2) soil moisture depletion which effects opporlunity time

and irrigation frequency.
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(3) length of border which can be varied using pcrtable pipe

Other factors including the uniformity of soil and land slope

are also impdrtant. However those factors usually remain unchenge,

Conditions for just complete irrigation with high efficiency
are
1) The opportunity time at the upper end of border must

equal to the irrigation time (Ti) or the applicétjon time. (T_) plus
=

lag time.

(2) Every point on irrigation curve should be below the
recession curve and . |

(3) nfter the flow is stopped, the remaining water is stilil
keeping on flowing and some water is infiltrated into the soil.
According to this fact, the flow 1is usually clesed when water flows to
abcut €0-100 % of the border length. This depends on unit discharge,

soil types and land slope.

(1) Cheosing a Suitable Unit Discharge

From the analysis of border trial, the discharge is to small.

It results in high deep percolation loss {about 30 %}. Therefore the

suitable discharge can be determined as shown in Figure 12.

Te construct the curves in FPigure 12, the following condi-—
tions are considered.

(1) since the SMD is equal to 10 mm, 2 recession curve
should begin at 54 minutes after the start of irrigation and the
recession pattern shoutd follow the actual trial recession curve as

shewn in Figure 10.
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(2)

At station 7, mark the advance curve at a point 54

minutes below the recession curve. This is to make sure at sufficient

water is applied at the tail end of border.

(3

Draw a new advance curve similarly to the trial advance

curve on Figufe'10, but a little flatter because of a greater discharge.

(4) It is estimated that lag time (Tl) is egqual to 10

minutes. This estimation is based on the fact that at discharge of

34 1lps, the lag time is B minutes. If the discharge increases, T

1

should be increased. Therefore the Ta is equal to 50-10 =

414 minutes,

Frem the advance curve in Figure 12, it can be geen that when the flow

1530

100

@l

Time {min

50

Distance 1n Slations

Pigufe 12 Adticipated Advance and Recession Curve

when the Discharge Increases

is stopped, water advances to 4.93 stations or 148 m, or 70 % of the
border length. This may be to early to stop the flow on sandy loam
scil, however, this can be adjusted in actual water application.

Baced on the new advance and recession curves on Figure 12,

the average depth infiltrated can be determined as shown in Table 6.
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Table ¢ Calculation of the Infiltrated Depths to Determinre a suitableQ

Stations Toi {minutes) Di (mm. }
0 54 - 70
1 80 - 80
2 91 .99
3 94 1071
4 i a8 97
5 80 30
6 68 a1
7 54 70
8 20 27
70 37
I_] 7‘ -+ a0 + -;-._ 1 70 + —2—
g 8
= 68;'5 = 85,2 mm.
7 x 8 x 30 x BH.2
vy e R R sS4 1lps
¥ 44 % 60 B
g = i; = F.7 lps/m.

Therefore, if the @ is fixed at 34 lps.

34
= T o= 4.4 m.
W 9 4 m
Determine DU
= a - 90 - 81) x 0.25
D5_2‘5 9 (
= 87.7% mm.
87.75 + Bl 55 , Bl x 70
5 I TSR N
LQ 1.78
= 79,3 mm
70 70
. 1 Ee
_ 5 + 90 + ... + 81 + 5
D = L—
[ 7
= —@g = 89.? mm.
7
DU o 13 100 - BE.4 %



30 ’

Determine ©_ and E
a 5

v - 54 x 44 x 60

T 7T x 7 x 30 7 2T .
70
E = <= x 100 = I
A 57 ®x 10 722

The application efficiency increases 14.9 %

B

(2} Determine Management Allowed Deficiency

The management allowed deficiency (MAD) should vary according
te the root zone depth. Since the root zone depth vlario.s according to
the stage of growth, the MAD should vary within a range suitable to the
field practiceé, crop development stage and field application efficiency.
In this border trial, water was applied when SMD is equal to 70 mm,

On tte sandy loam soil, the available moisture is 1.25 mm per cm depth
of soil. The root zone depth is 1.50 m. If the depth of water applied
is 70 mm, the MAD is egual to 37 % which is too lew, If it is consi-

dered that the water should be applied when 60 % Of‘gvailable moisture

is depleted. The MAD is equal toc 0.6 x 1.25 x 150 = 112.5 mm. This MAD

of 112.5 mm may be used instead of 70 mm.

The anficipated advance and recession curves when-éhe depth
applied incréases te 112.5 mm are shown in Figure 13, From the cumula-
tive infiltration curve in Figure 9, the irrigation time (Ti) is equalr
o 110 minutes. The new advance and recession curves are drawn exactly
t he same as the trial curves for the discharge of 34 lps. There is one
important not%ce_that since this case the soil moisture content befcre
irrigation is a lot less than that of the trial. The initial infiltra-

tion rate is much larger which will result in a slower advance or the
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1 i T T | i T= 1
/,zj Insvfficient
200 Gl water

150

)

1cO

Time {min.

Close at

50 102 mir..

o ! 2 3, 4 5

o]
~d
D
[i=]

Dictance in Stations

Figure 13 Anticipated Advance and Recession Curves

when Increases MAD.

advance curve is steeper. BAlso because of longer application time, the

lag time should be longer. By the same reason, the recession curve

te

should be steeper because of longer application time resulting in smaller
infiltration rate. Although the field trial curves may ncot be a correct

one, they are accurate enough for the evaluation purposes.

Figure 13 indicates just encugh irrigaticn on the head end,
over irrigation on the upper 2/3 of the border but insufficient irriga-
tion on the lower‘part of the border. A lot of runcff take place
because the flow is closed when water reaches the tail and. Since the
trial was conducted on the upper half of 420 m long berder, the addi-

tional supply pipelat 210 m distance would increase the application
efficiency. The runoff from the upper half could be utilized on the
lower half and also the.water supplied from the mid-field pipe would
supply some water to reduce the under irrigation at the end of the first

half.
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Field Practice

Field Evaluation of Border Irrigation

1. Purpose

Graded berder is one of the most efficient surface irrigation

techniques if it is properly designed and manacged. Tt is impcertant

that size, shape and slope of border strip must be carefully seleacted

Lo suit the scil, application rate, depth of irrigation water applied,

slope-shape and size of the field, cultivation practices, ocrops and

reinfall conditions. Besides, the application rate and time must be

properly chosen. As menticned, there are o many factors effecting

an irrigation efficiency of Lhe graded border. Therefore field evalua-

tion is necessary to determine the uniformity, adequacy and efficiency
of the border irrigation system so that the evaluation results can be

used to improve the effectiveness of border irrigation.

2. Required Equipments

1. A leveling surveying instrument

z. A.Surveying tamg

3. A watch

4. 10 Stakes of 60 cm. long per border strip with a hammer
5. 2 cu&throat flumes of 30 % 90 cm. in size

6. A shovel

7. A bucket

8. A water leveling indicator

9., A Soil core sampler with 5 sets of 1 + 3 + 1 - em.

Thick rings.

10. 3 sets of deouble ring infiltrometer
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il. A 70 em. diameter plastic sheet

12. 3 hook

‘gauges

13. A water container of 20 lites

14. 20 of 2" diameter siphon tubes

15. A ferm

i6. A form

17. A form

for recording infiltration

fer recording flow through cutthroat flume

for recording advance and recession.

3. Fieid Evaluation Procedure

v

1. Determine soil moisture content, bulk density, water contents

at fieid capaéity and permanent wilting point using a soil core sample.

Take at least 3 samples.

2. Measure border slope.

3. Measure border width.

4. BSet stakes starting from the upper end at 25 m. interval.

5. 1Install one cut-throat flume at the upper end and the other

one at the lower

end,

6. Measure infiltration characteristics using double ring infil-

trometers.
7. Record
application rate
8. Record
average if watgr
9, Record
flows out of ﬁhe

10. Record

time when flew was started and application rate. The

should be frequently checked.

time when water advances to each station. Use the
is unevenly spreaded.

time and runcoff discharge at interval until no water
field.

time when flow is stopped and the time when water is

receded at each station. Usually recession starts at the upper end

first.
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Analvsis Procedure

4.1 Preliminary Analysis
oo odly Ahalysis
1. Determine infiltration curves cor formula.
Z. '‘Determine advance and recession curves.

3. Determine scil moisture depietion {(sMD) .

4. Adjust the infiltration curves.,

4.2 Analysis of Effectiveness of Watep%ﬁgpligation
1. i Uniformity

2, "Irrigation Efficiency

3. . Adequacy

4.3 Analysis for Improving Effectivenesg
1. Changing 0o
2. Changing 1,

3. Changing SMD

Recommendations
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Crop Types .
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Cylinder Infiltrometer Data

...............

*rear At e N

L

Cylinder No. ......
Time —min. Infiltration {mm. )
Watch Diff. . cumu. Depth Diffl. Cumu.
- ; R N |

FH“____
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ggEﬁThroat Flume Data

Type cf Flume

Location., . eeeeae.. pimnemsesm T S5 & ¥

Hb Types of | Discharge
Hb/Ha 4 3 - -
(cm.) Flow m /s
———
—— 5

upstream head

downstream head




37

11

1]

awan | GG rw2i0 4 nwng | Jp0 (YoM A | g |y3iop frwnn | NG | yoIoM
vorols)  uiw T el voi0]s wiw T dwyy w010l U = ewyy vogipfs| v T ewjy
_ wesIgg weaijg

uoTE5800Y 1q SOURADY 10 _ UQTsswoay g -  SDURADY . VTS

. pe3ads Isen Asusnbaiy ¢ uofleinp :uolledfiiy ¥

5 adoTs ¢ w UJPTH DPRIdem f ow uyipin drias ¢ w durceds ;Ispilog €

UoTITPUCD I2pIog ¢ uer3Tpucy pue doan I

33eq

[

laa1s8qQ ¢

UOTIED07]

i

UOTIeBT.Ia) I8pIog JOJ RIR( UOTSS903Y pUE SOUBADY J893EM



	Border Irrigation(Cover)
	Border Irrigation



