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fI':‘l_b_Lu__}_ PHYSICAL CHARACTERISTICS OF THE TRRIGATED SOII IN S I'TUBONDO DISTRICT
Location Texture Colour pH Consistency
KD‘ Sandy clay 5 2‘5/5 7.5 Sticky
: - . - 57. -
kn4 Sandy clay 5 2 7.7 Sticky
. . 2.5/.
K, Sandy clay 5 YR 2 7.8 Sticky
n
kv, Silty clay 5 2/ ) 7.6 Sticky
Kl Silty clay 5 (k257 7.7 Sticky
. 2.5/ .
Silty clay YR 2 7.5 Sticky

tor rice, palawija’ and sugarcane,

Samples of drrigation water were also
taren from the head and tail of the
secondary canal, On analysis, these
Jater samples indicate that neither
their physical nor chemical properties
are harmfal o nost crops or soil
{Tavle 4,

Table 4 WATER QUALITY OF THE FIRST
STIUHONDO MAIN CANAL
T R
tion_meq/l meg/L meg/) SARPH pem
Kl)l 30 1.6 3.90 2.3 7.3 224
K'.'J7 950 1.6 3.51 1,86 7,% 272
2104 cropping pattern aad ageononic

pre

The exitsting cropping pattern in the
command area of Situbondo section can
be classified as tollows:

- continuous rice

- two  consecuiive rice
Te.llowed by palawija

- ane rice  orop followed by
sugarcane,  If  conditions per-
wit, palawija crops are grown

after the sugarcane harvest,

crops

Conbtonuons e
not. recomaended a5 it may
problems of pest control, water short-
age daring the ddry soason and it fi-
culties in maintenance of the irrija-
tion  Stractareg,  Despite the  high
risk, however, most farmers preter bo
grow o rice continngagsly ta o ohtain o
thedr third vice crop,

svopping is normally
create

qood yield of

Food  crops grown during the  dry
season in the rice field such as
Maize, qroundnut., saybean, Sheall

green bean, cassava,

Palawija crops are usually maize or
soybean, maize being the most common.
The existing cropping  pattern is
presented in Figure 2,

400t
0
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e 2
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o
b
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T 100
0
. e N
LT, tC, RASIN AP, JUN, PG,
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F 7
— ,
4 mMLAwI0 RICE 7 RICE /3
L .
yd RICE /. _SUGAR CANE &
I SUGAR _ (AhE o
F —
E Z!ELAWLD;
Fig., 2 General cropping  pattern in

Lhe command area of Situbondo
Ivrigat ion Section

Aqgricultural practices in the irriga-
tion scheme are very intensive, Farm-
ers grow high-yicelding varieties of
both rice and palawija. The normal




rate

ot fertilizer

application  is

between 200 and 250 kg/ha urea and 100

Kg/ha triple  superphosphate (rsey .,
Past and disease controils are under-
taken as requirad, The average yields/
ha of rice, maitze and soybean are
6.19, 1.9 and 1.0 tonpes, respec-

tively

R

Reastang physical conditions ot

the system

Water resonrces: The Psis 1n g
qravity flow, river diversion
system, The Sampean Lamg dam
diverts water Prom the Sampean
river to bt Sttubondo Trriga-
tion Scheme through the First
Wost Sitabondo main canal, The
total catchment area of the danm

Is approximately 1120 kme

Table 5 shows the average
monthly discharges of the
Sampean river which fluctaates
according to seasonal ratntall
chanjes. The monthly dischargoe
“eaches  ibs maximum in Febru-
ary/March and minimum in Sep-
tember/0October,  However,  dis-
charges also  appear to o be

decreasing with time,

Table 5 AVERAGE MONTHLY DISCHARGE OF
THE  SAMPEAN  RIVER AT THE
SAMPEAN LAMA DAM (1978-813)
N Discharge
e Ws
October 4791
tiovember 5794
Dicember 7148
January 7761
Foebruary 8097
Hardh 3147
April 1697
May 7051
June 6647
July 5701
At 5077
Sueptenber 4912
e e e et e e e

Source: Public Works Situbondo Irriga-

i,

tion Sechion

System layout: Figure 1 shows
the layout of the First Woest
Situbondn  main canal. Three
secondary canals, the Waringin
Anom, the Alas Malang and the
buwet woere selected for sample
studies represent ing the head,
middle and tail canals, roespee-

tively. Samples of the selected
tertiary blocks in ecach secan-
dary canal are qgiven in Table
6,

iii,

Structural Wit ions: The
original it Jjat. ion infra-
structure of the Psty deter o=
rated badly atfter World wWar 11,
A major rehabilitation ot the
scheme  was dinitiated  in the
carly 19705 with partaal  sup-
port trom g World PBaas-Intoer-
nationsl  bHevelapment  Associa-
tion (IbA) Loan. The rehabila-
tation ot the whole Sttubondo

Ltrigation system was completod
in 1979,

At present the total length ot
the First West Situbonds main
canal 1g O km, owith 13 diver-
sions o secondary canals, The
delivery caparity of tho main
canal is 4000 ./s, projected to
irvigate 1508 ha of rice
ficlds,

The  main stractuares o, the
irrigation system up to the
diversion struacture  are:  the
of ftake or turnout, measdaring
device diversion box. and drop
structure, The volume of 1n-
coming water into the tertiarvy
block is measured by a Cipo-
letti device,  The  structares
and the total VYongeh of the
delivery  canal  an the  stuly
areas are cShown o in Table 7, The
eve luation reveals that most of

the  canals are damaged,  espo-
cially L tertrary canals
{(Table 8),

Moreover, the discharge mea-
suring  devices Ao not work
properly. The results from the
calibration o si1¢ randomly

Mera e ineg fovices
showed considerablo measurement,
errorvrs (34-1nd percent) . These
may have resalted trom discrep-
the

selocted

ancieg in sanstruct caon of
the measuaring  vices and the
i“\,'()r"l.“f( [RERN tp b rton ')! 'h"
diversion bhos in the tertiary
black, Freom 3l samples ot
diversion boves, 1t proved that
42 peroent Wi ncarrect ly
placed, an that thear elova-
tions Wi fowenn than the
ivrigated  tie]d ' that the
downstreasn bhox wa higher than
the apstreanm box,

Seervicing coapacity:r Beoause of
A

the e oising water supply
from tac river aad the poor
condit ion of the  stractuares,
the gervicing capacity ot the
system  bg decreasing, Samples
taken from 24 tarmers in the
scheme showed that 20,2 percent
ol them were faced with o water
shortaqge tor their second rice
crop. Fven duaring the wet



Table 6 STRUCTURES IN THE
Sample study area Location
Waringin Anom Head
= KW, ot Head
- K',-Jh Lo Middle
- Kw., [ Tail
Alas Malang Herad
- At Heeged
- ;\',\‘! te Middle
LY Tail

| Duwet Heod

- I'(!)l Lo Head

[ = Kby te Middle

L -~ l'\'i)h tu ) rail

Based on secondary data obt.
Otfice,
te

= tertiary canal
Table 7
FIRs T

Sample study area

Location

Waringen Anom Head

- KW, tc Head

~ KW. e Middle

- KW, tc Tail

- KW qe (ry Head

- PTN6 qc (R) Middle

~ KW., qe (R) Tail

Alas Malang Middle

- K:\l te Head

- KA, to Middle

- KA Lc¢ Tail

- KAy qe (R} Head

= Koy qo (k) Middle

- KAy e (R) Tail

Duwet, Tail

- KDl te Head

- KD, tc¢ Middle

- Kb te Tail

- KD qe (R) Head

- KDy e (R) Middle
Ku‘() qc (®) Tail

Q¢ = quaternary canal

Table 4

TOTAL COMMAND AREAG

ained from the Situbondo Subdivision Irrigation
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ANl
WS

jox

10
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Sample study Locat ion
Locat

area
Waringin Anom Head
Kw.‘ te Heraed

- KH) te Middle
KW, {r_‘ Tail

Alas Malang Middle
- KA, Lo Horacl

- KA, to Middle
- KI\I41 to Tatl
Duwe!, Tail
- Kb, te Head

- Kb, tc Middle
Tail

K“b te

Meas. Dev., = measuring device

!

Hox
Satal o
[ 13,3
0 0
[§] [b]

0 0
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{} 0
90 {)

0 0
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ESs O
SYSTEM
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KJ- T

16106

3793

176.8

aF THE
TRRIGATION

Y2
39
103
57
39
101
57

531
36
10t
74
36
101
74

357.60
40,95
171.55%
357.60
40,90
171.55%

[RRIGATION

Meas, iev,
Total

4] 4]
Q9 0
0 f)
- Loy
0 0
0 0
0 0
0 0
0 177
0 0

FIRST

Whs

570
2290
300

216.6

2745

366.6
1714.3

358.7

SAMPLE
SCHEME

STUDI

Sieratod sy

Canal ()
Cdotal o
4616 1o
570 100
RRA L] 100
100 1on
3793 1uy
217 104
275 oo
o7 100
1714 1un
100 130
259 100

1

STTUBONDO

650

2900

kS

IN

7.93
14.62
22,23

5,206
57.69
50,19
17.54

7.14
6,02
2.72
4.95

.79

.32
2.09

ractures

700

THE

DETERTORATED STRUCTURES AND CANALS IN THE SAMPLE STUDY AREA OF TUHE
SYSTEM

B GATITS B S TIY T8 VU 1) it
decondary  Tectiary  OQuarternary’

T danal ddns ey T
e Am/ha)

e

Dykes (m)
Jotal ko
33 0.4
e 78,3
NIV 19 .4
0 10y
267 7
155 /1.7
2 0.7
12y 34
66 3.8
73.8
159 100
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ternary canals. In some Lop-
tiary sysbems the  structures
have deteriorated or are not
tunctioning, 11 g suspectod

E that this condition is due Lo
3 lmproper  constrnet jon, Causing
T dissatistaction AN tarmers,
@ For instance, the cocond Ler-
x Liary box b the ot ian s
€ constracted  with o e out e
b lower than the ad acent tield,
. In attempt ing tao make gt work,
e tarmers alsy dost wed another
H aul pet

iv, Actual o supply Capacity: By
checking 10 otttakes o long the
Lawang main canal, it was found
that  water delivered through
Lhe tertiary Hlocks was el
S N e TR L TV I 11 Lo the dirrigition requirement

+ + t + =t
o0 [1as FER AR
' f b WHEUUN AU of the planned crops. fowever,
the disteibation unttormity

Zracawion /. Rice ) RICE / instde thoe tertiary block
necded  to boe dnproved,  The

/. _SUGAR CANE 4 untfornity ot watoer  Jdjst ribu-
.é SUGAR _ CANE /Rt 3 Lion within the WY tertia ry

g T — block 1. shown I Table 10, The

! common problem in water short-

Age IS asually the resalt ol o,

greater  area ot under o pice

than actaally nlanned tor, This

Fig. 4 Cropping patteras in the $14 problem s verey difticult to
command area solve a1t g closely relatoed

to  the socto-occonomic  condi-
tions of the farmer,
witn the water rogquired  for

Land preparation at the begine Another problom relatedd to
ning of the ratny  season, for the Timited servicing capacity
all dirrigqation requaired furing of the system,  especially for
the dry  sceason.,  The storage rice, is the ditference between
capacity ol Setupaton resersoir the water requared by the farm-
varies foom 14,08 % 100 m' (peak erooand the  wator  allocatoed,
storage) din May to 2,88 x 100 m Farmers considor the irvigation
Gminiinan)  in November, with an water should He sufficient to
dveradge ot 5,94 ¢ 1o m° o, Feep their rice fiolds cont inu-
During the rartny o oseason the ously abmer jed. The allocated
tnflow of the reservoir often water is o sometimes only suffi-
ercends the storage capacity, cient Lo keep 1 aminimal loevel
of water,
it, system layout: The distribation

system of the SIS consists of Table 10 shows that the sor-
two main canals, the Argosunya vicing capacity ob  the syslom
and the Lowang, with 1 total Lo maintain stagnant water amd
Length ot 7150 m, The samp le partial submergence iy only 60
Study area of the L% tertiary buercent ot the design capacity.
canal receives water from o he The water supply to the systen
Luwung  main canal, diverted decrease stightly during  the
through the oLy 10 offtake dry season, Comparing the con-
(Fig. 3). ditions of the head and tail of
the canal, both sections roe-
iii, Structural conditio: The S$1I8 Ccoidve oqual amonnts of  water,
PR ompletoly vehabilitated in This mesangs that irrigation
U476 from the intake gaie up to wiater iy disteibated  oqually

Lhe  tertiary  structures,  The within the tertiary block,

Lawing  main canal 05 provided

with t7  offtake gqates,  each 2.3 The CLosari 1 41'!'iv_;1|(_ix»\r}‘_i;(_tl.u;[nt»-_
with o harge  measaring (nis)

davice, tlows from the T

offtake qgate through the tor- 2.3.1 Goeneral

tiary canal and torminatos in a

tertiary box, The outlets of The LIS is 4 small irrigation system,

the tertiary box are the quar- with a planned drvrigated arca of 445
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Table 1o AVERAGE WATER DISTRIBUTION WITHIN THY LW X TERTIARY BLOCK IN 198 1-42
T Location of samplé ared with 7T Canditions of ey i T Arca percentage in
respect to the intake after irrigation wert dry
Herad e ostagnant water 20,7 26,1
b, partially sobmerged 1.7 3ty
CLoWet 25,5 28,0
d. moist Lo dry 12,1 14,2
rail d. o stagnant water 2408 29.4
Lo partially submerged 7.6 30.2
Ceowet 17,0 27.4
de omoist to dry 7.6 13.0

ha. The system is located alongside
the Surakarta-Madiun highway, about 30
moabove sea level, Administratively,
the system is located 1n Mantingan
aub=distrioet (kecamatan), in Jawa Ti-

mar (Bast Java), The tapography of the

Land s classitied as Char to qentle,
2u3.2 climate

Based on the rainfall data observed at
Mantingan rainfall station over the
past ten years (1970 to 19380), the LIS
has more than five consecutive wet
months (Hovember-April) and only threo
dry months, This means that rice can
e grown at least twice a year, Mini-

mum and maximum temperatures are 22
ant 32 0 respectively, Climatic data
obtained from Iswahyadi climatological
station (located 29 km from the LIS)
are given in Table 11,

Dot soil

The so1l of the system is classified
an Ineeptisol, Formerly this soil was
having a weaker profile than
mature soils, formed from volcanic ma-
terial. The bulk density is less than
0.8% q/cm’ and base saturation less
than 50 percent at a depth of 2 m. The

nnmature,

Table 11 CLIMATIC DATA AT

rswatlyunt,

clay fraction is composed of more than
35 percent montmorillonite, containing
less than 40 percent calciuwm carbonate
equivalent with high phosphorus and
potassium content. The soil texture is
silty clay.

main
the

Rice is the
especially in

crop o in the
rainy season,

ara,
Forme

ers grow rice twice a year, followed
by palawija  crops  such  as  beans,
groundnuts  and  maize, Rice can  be
grown three times 4 vear in some parts
of the area, especially when close o
the main system. Presently, sujarcane
is commonly planted as o second crop
after rice,

i. Water resources: The rain water
resource  of “the LIS is the
Losari reservoir, built in 1942,

and supplied by the swall Losari
river, At the  lLosart
reservoir is no longer function-
ing, due to siltation of the
storage volume, consequence
the reservoir supply  the

present

AN
Vi

JAWA TIMOR (1971-79)

Month
september
October
Hovember
Duecember
January
Fob nary
Ma.ch
April
May

June
Inly
August

e ; Pin
Sunshine

T Relative

})'.:rn[). humidity

C I A(-A‘)_ - _Amm/day)
26,5 67 1 -
27.1 b9 73 -
26 .4 74 44 -
26,1 30 55 -
Hed 89 44 -
25,3 B 41 -
25,3 HY 51 -
26,2 81 73 -
25.9 79 74 -
25.7 13 79 -
25.1 Hi 86 -
25.9 70 84 -

evaporat ion

CWind

velocity
Lfknots)

[
11
11
3]
9
7
8
)

a

——— e
B

Rainfall

{mm)

51
143
168
207
277
270
259
336
179
90
24
33
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Fig. | Administrative map
(1950-80) trom 11434.44 mm in 1964 to
239,00 mm in 1968, with a high inci-
dence ol dry years (j6 percent),
Yucheng's soil 15 tormed trom the ol -
Luvium of the Huang He, AlL the soibl
parent material as o saline to some doe-
greee In the absence ot proper drain-
age, caprllary aotaon trom the e
varted waber table coarraes b salts in
Ehe  groundwatieg atind o tnto  the
bayer ot cultivae o, where they re-
Maln after the waler cvaporates, Dege-
plte the success oo controbling sal -
nization in Lhe exXpertnental area, the
area of salbime sotl in Yucheng County
has tended to ancrease over time, in
1YBO, 19 250 ha ot land were saline.

of

Zhangji

=i
10 Km

Yucheng County (by Commune)

£ YUCHENG'S UATER SYSTEM

than three decades,
mproved 1ts o water
widening andg

For more
County has
through dredging,

Yucheng
system
deep-

entng its naturael channels, digging
new irrigation and drainage  channels
and drilling  wells,  Together  these
torm the present water system (sece
Fig. L),

Local river runoft and the diversion

trom the Houang He provide the two main

sOurees of o sartace water,

The Tahai River 1s the main natural
channel crossing the county, L has 25
tributaries with a total length of 393
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Fig. 4

90  percent of  the county's

land, were submerged,

The drainage situation was
in 1958 whe Yucheng bajan

rely
use
use
use
use

on wells

canols and weils conjunctively
canols and wells

river

Huang He diversion water

water

84

conjunctively

=§=—=
10 Km

Yucheny County's water use zones

and store lorigation watoer

Huang Heo The county soon found

faced with a rise in the
After tne heavy tlood ot

the surt.ace nor the groundwater
be drained promptly, The
Increased trom 4000 Lo 23

usable

virtually all the qrain crop was

Thereat tor, tne  people

retocused their tull attention

ot

drainage  works, especially

but in s doing they not

t)”l',’

agygravated

to divert
trom the
1tse bt

water table,
19nl, ferther
coula

saline  irea
000 ha and
Fost,

Tucheny

aln

surtace,

tatlert

to complete their original irrigation
systems but even destroyed some ot the
existing taciities, when  a  major
drought came in 1968, both the rivers
and  the wells dried up o there was
noowater for irrigation, drain output
collapsed once again., The people of
Yucheny absorbed this lesson and
adopted o omore halanced approach, They
took the tirst steps towards seotting
Upoa system which hanales both irriga-
tiron and draitnage amt maintaing the
Jater table below the eritical depth,

Dratnage conditions have been greatly
improved, The basic measure adopred
has been to darain with both canals ana
wells and to use wells tor both irri-



gation and drainage. Drainaje channels

have been used mainly to draw oft wa-
ter which nas accumulated on the sur-
tace, while weils have servea mainly
to raise and lower the water table,

In practice, the Tuhal River is o main
drainage channel. It has heen widened
to 300, deepenea Lo d=% m,  and
stratghtencd so that a1t witl allow a

tlow ot bld wm /g,
AL present, 47
twi-loeve ]
teun: 2H

OO ha are servea by a
(ma1n, branch) drainage sys-
LUt by o three-level systuoem

{ineluading sub-=branch); and 18 500 by
a2 tour-level system which begins at
the tarm level. The remaining 7100 ha
Nave no drainaje tacilities.

85

s WATER MANAGEMENT ORGAN TZATION

Figure S is an oo jantzatironal chart ot

the water management argantzations
attecting  Yuchoeng County, Iini con-
nected by solia fines  are related
hrerarchivally  on an administrat ive
basis, with some protessions) rola-
tronships. he ist Lojulatitng teature

OLan G st e g
the authority ot tne
transter op Change e
Soatt o of the lower one, lUnits
tea by dotte Jines geagl
other on an exvlusively

telatronship s
Nigher anat to
adiin st rative
connec-
with each
protessional

basis., he utitization and allocation
Ot water are carried ogt by the pro-
tessional department s under  he oeadg-

ership ot the governmental departments

of Water Conservancy and Electrical Power

Nationo) Bevying Ministry
Basin Zhengzhou Huang He water Conservoncy
Commussion
|
Province Jingn Shandong Province Huang He
River Manogement Bureau
Prefecture Dezhou Dezhou Prefecture
Repacir Offige
—_——
Subprefecture Panzhuang Canal Head
Manegement Office
County Yucheny
STATE

Panziuong Irngation Distrct
Manogement Office l

Yucheng Huong He ODiversion
Management Office

Shandong Provincio! Department of
Water Conservoncy

Dezhou Prefectural Bureau of
Woter Conservoncy

Tuhai River Olfice

l Yucheng County Bureau
of Water Conservancy

Tuhai River
Monogement Sections

— nn e s e e e e e e — COMMUNES e e e e

MASS (COLLECTE)

Fig. 5

Production Brigodes

Production Teoms

Water management organization chart
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The Government also decided to trans- - better utilization of the irri-
fer ownership of the irrigation equip- gation equipment

ment to the farmers, This programme

started an 1980-81 with three major In the first year the response was not
objectives: very encouraging but it picked  up

dradually and now about 837 percent of
- more participation by the farmers/ the total drrigatio, equi in use
s owned by the farmet elves,
The detarls are shown in Table 2,

Lhers

- transter ot capital cost to the

eeer sy amd

Table 2 IRRIGATION EQUIPMENT UNDER PRIVATE OWNERSHIP

T T T T e T T T T T T T e e T T T T T T T T e vate ownership
Types (Numbor) ownership Numbor % of total
___________________________________________ Number)
Low litt pump 12 845 9 108 13 737 79
Neep tubewell 17 675 12 617 5 058 28.6

l Shallow tubewell 107 629 - 107 629 100



SUMMARY OF [RRIGATION PROGRAMME DURING SECOND FIVE

{(areas in 1000 ha)

R e A NP

NO.,

F-,‘; ]x ney,/

Aled
Prorainme N

1
)

Lievement _.!';;v “on ?fuﬁé -Iﬁ)i[%»f )
Percent aqge

ANNEX ]

YEAR PLAN (1980-85)

T gecond Tive year T
(1980-89) plan target

. ___mperation  drrigated w0 Number  Arca Percent
AL BWOB (Trriqg.) - 170 4,42 - RAVAN 11.90
W, BADC (Trrig.)
LLP 41 765 65Y RIS S50 009 81 24,72
STW 62 20 294 .80 an oo 3h0 15.51
DT 13 7494 2H6 14.20 RATEEINY) (3319 20,648
HlwW 185 6.20 2 1.04 100 00D 14 .20
Subtotal 1430 70.95 23200 Bo,07
S Pravate (lrrig.)
HEB (5IW) & BB 43 024 206 10.25 30 000 151 .20
BROB (HTW) 133 000 15 0.75% 200 000 24 0.42
'taditional ~ 164 18,05 405 13.91
Subritatal H85 29,04 h80 19,93
arand Total 2 015 100 2 900 100
ANNEX T1
CTHPARATIVE PERPORMANCE UNDER ITRRIGATION MANAGEMENT PTLOT PROGRAMME (1MPP)
1979-80
ST e T T T Conparat v per formance T
S : 197679 1979-80 " Percentage
ey tators f X -
Fuy indlcator Jnit (Retore {(After (+) increase
e WMRRYIMPR) (=) decreace
comttand erea of DIWS:
fa) Toral area covered hectare 117 760 (+) 82%
() et averagqe area
coverad per DTW hectare 21 18 (+) 811
Parteipationg
() Tatal henefreciarivesg nos. 1 664 2 690 (+)  62%
FG o menbers nos, 898 1 361 () 52%
ton=meinte ey nos, 766 1 329 () 73%
L FSS o members per DIV nos., 44 68 (v) 514
ooy ion=mennbers per DTV nos. EL] 66 (r) 741
aployaent eoeration nos., 80 120 (+)  50%

Frishnak Shamabay Samity (Farmers Cooperative Society)
i [
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The total
of RKorea

roughly

L, INTRODUCTLON

arable land in the
ts oabout 2 tog 0o

21 percent  of 1ty

(Y 902 JUd ha, [t consists

I 412 ooy
aboat dod

DO ha ot uplands,

of the rice paddy has o singte
thee remainig two=thirds has
crop,omeendy barley,  durangg
Clee growing pertod.s The aplamt area

tnc bides

o D09 1

tode, e

tha with:

- 156 -

the country. The provincial  overnpor
has averall responsibilities tor the

Republic tarpygement. ot FLTAS located within the

U ha, or botndary of the praovinee, The chief of

territory G FLTA which controls more than S000

ot about ha i nomrinated by the Minister ot
ha ot rice paddy tirelds and MAF  other FLIA Chiets gre nominal ed

One-third By the governoa of the provine.,

Fice and

e e e prottems whireh arrse 1 trragation

the o - Wat et manepement e g tol Lo

Lol vou by oot ey ot - most trrtgatren tacilities are so
oUomulherry plantatrons, in old that they are oot tunctioning
riee poaddy comprised w7 oo prapoerly;

tull tre gation amed 3

o000 ha

With partial irrigation, Anout 444 000 - labour=orient od tactlities in-
ha ot rice paddy arve managed by the Stalled an the past oare no longer
Farmland fmprovenent soctations apprapriate te the present ad-

(el lasy,

vanced technreal and social con-
ditions because  the  number ot

Aver .o anndal vartntald in the labourers in raral areas has been
Repunlies ot Korea s abogt 1200 mm and considerably  reaquced  during  the
the magor part ot 1t comes 1a summer, past decade,

duane v

September . Most crops, parti-

cularly rice, can tee Grown mly an the Howeve s, 0t 06 constdered that the
hotand  ralny  summer.  Because  the high vield ot rice produeed in the
Republie ot Korea has o drey and cold Fepubloc ot Koerea with old and unsuit-
wihter, Crops cannot e cultivated able tacilities has resulted from the
ander natural conditions in winter, tarmers' miutual cooperation and their

Develapment ot 1rrijation w,

on=thesjob training,
tber and

Manajement  ob arrigation projecrs in Large=scate 1rrigation projects began
the Republic or Korea are planned by in 1970 and s projects of about
the Ministry ot Ajricultare aned 71000 ha bave been completed  and Y
Filsherites (MAF) and thetr foasibility projects of aboat 138 000 ha are under

staddy,  detalled design oandg o
caroled our by the
Do ve Lopment

tron e
tura

1
H
1

Tarperat o

onsbrie= constract yon,
Agqraical-
v (ADC),

D an thie Rural Madernrzation K DRGANTZATTON

Prometion Law. The provinetal governor

tsoresponsible tor the aevelopment ot Aosmall trvagation project is initi-
small Lrrlgation  orojects, o On b ated by the residents' request. But a
completyon Sf an orri satton progect by Large=scale  project planned by the
ABL or o provinecial aatharyty, tn tovernment can be started with the
project 15 usnally *ransterred to the Arjreoment ot two-thiras of the
related FLIA tor operation and main- farmers,

tenaane ot

Sy st

Table |

Month
AVorr g
#aitnfall
{nun)

Average
Teanprer -
ature
“)(~)
Average
bvapor-
ation
{mm)

Pt e rtgaetyoen oand

drarnagee

ot Repunlie b Forea, 104 Daring construct ion, the farmers'
FLEAS have

been estatdrahed throughout opinions on the planniag and execution

AVERAGE MONTHLY

2408 32,04 44,9 19,1

Jan Feb o Mar Apr Mavy Jun Jul Aug Sep Oct  Nav  Dec Total

RATNFALL, TEMPERATURE AND FKVADPOKRATION [N SUWON

Bl,L 123,04 343.2 297.5 136.5 55,3 47,7 20,6 1326,4

34.6 43,1 72,1 14,2

142.7 160.0 96.8 135.4 95,2 55,3 50,7 38,9 1039
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»I_a_p}_g_lﬁ HATER RESOURC POTENTIAL AND PRESENT WATER AVATLARLLITY
oarea T T T Y AV a T T ST T O R
__‘k'j_”i_(‘.‘__ e oo o2 Lanal head? Watercourse head Lirigation tield Crop use

surface water 171 145 131 111
(35%) (90%) (45%)
Groundwater - 6. St 47
{(90%) (85%)
Rainfall - - - 16
Total 171 207 187 174

(901%)

Prosent water available

surface water 126 94 52 41
(75%) (55%) (79%)
Groundwat e - a1 20 16
(d8%¢) {(79%)
Rainfall - - - 10
Total 126 13¢% 72 67

(53%)

* Average river inflow
is estimated that about 10,8 wmillion 3.1 L » _in Canals and

ha is presently irrigated by canals.

Indus
about

In addition to this grand
irrigation system, there are
1181 200 private tubewells wit) aver—
age capacity of 30 l/s evach and 14 000
public tubewells of desioned capactey
of bU Lo 120 litres per second each.
AL present, these tubewells pump about
35 billion m' water and provide 37
percent ot total irrigation water to
exclusively 2.7 million ha in addition
to supplementing some canal=ted areas,
Tubewells pump the water dircetly into
watercourses and field channels.,

3. IRRIGATION MANAGEMENT PROBLEMS

The irriqgation system of Pakistan can
be divided into two parts, Part 1oar
the Upper Part lies above the wator-
COu out tet anid consists of canals,
distributarics and minors. The main-
tenance of this part 15 the respon-
sibility of the government (Irrigation
Department) . Party [ or the Lower Part
consists  of  watercourses  cnd field
chiannels which Tie below the wator-
conrce  outiet, The  farmers  of the
rerlevant  watercourse  are responsible
Por the maintenance ot this porti g of
the arrigatian syatem, Fxcoept for a
feew canals, moot oof  bhae COnVeyYanc:
system of arvigation water i unlinod,
With the passage of  time, the system
has deteriorated, resulting in sab-

stantially reduced delivery efficiency
and high water

lossen,

S

bistributarics
canals and distribu=-
taries depend mainty upoa discharge,
length, soil type, sediment in water,
vegetation and maintenance conditions,

Water losses in

vtes Most rescarch workers and experts
agree that in Pakistan the delivery
efticioncy of canals and distributar-
ies  is  about 7% percent., On this
assumpt ion, 1t is estimated that about
42 billion m* of water arce lost an-

nualtly in the canals, distributaries

and minors,

bo2 Losses i Watercourses

Rescarch by CSU/WAPDA in 1973 at Mona
Reclamat ion Experiment al Station,
Pakistan (MRES), incicated that the

the watercourses
percent against
irrigation

losses in
‘]“‘)‘/‘

assunmed jn

operat ional
high as
pereent

Wt s
Pl-20

designa. These losses were greater in
the salinity control and Reclamat ion
Projoect {5eARp) area, In  197h, a
durvey of A0 sample wot crcourses in
Punjab and sind by Hico detoermined

conveyance losses between 3% and 67

percent, with 1 mean conveyance  Joas
ot about 54 seccent, Another stady,
carried  out cn 0l selected  water-
courses during Rabi oand Kharit seasons
In 1977 by the Perspective Planning

Diviasion ot WAEFDA 1n all the tfour
pravinces, Indreatea irvigation offij-
ciencies as 37 porcent tor Sind, 42

Haluchistan, 46
percent for

percent
Punjab.

tor
and 5l

pereent
for NWEe






table 3

manacrement.,

Further, if irrigqation  etficicneies
are not increased, more than 40 bLil-
lion m’ of water are regquired for
delivery at the watercourse head to
meet the present crop water proegquire-
ments. Sigty=tive percent is attain-
abrle through Limited Watercourse

made
(OFWM)

and
on=farm

improvements  bhoeing
water managemsnt

tining
undoer

WATER AVATLABIL I'TY AT

173

WATERCOURSE HEAD

(billion me)

canal withdruwals froundwater Lubewell ol water
At canal AL w/C Private Public at w/c head
- head L head o tabewells o tubewells
1960-61 19,41 Td.h0 1.87 U.hd 77,11
1961-62 102,21 76 .00 2071 .81 q0.,19
1962-63 1oy, 8y [ASINE A 3.7 LT d4h .91
196 3-64 ro.ta B.lond 9,10 3.1 Q0,485
1964-65 110,00 RIS 60,749 Podd 94,34
19659-bo 12,50 G40 63 1,58 96,41
lyne-67 1y, 37 AR AT 10,70 bl 101,99
I 1967-68 116,81 47 .6} 1. 06 RN E ) 103,13
i loeH=69 IR R J0,95 14,20 1,09 109, 30
Lyha=70 1230ty 92,47 15,65 Y14 113.16
197u=-71 147,70 HO 4 17,14 6,28 104,24
. 197]1=72 16,84 g0 19,00 6,50 105,06
[ S VAR daadbh EETEE SULHY 6,98 120,86
e 118,50 H 4 22010 7.84 118,82
7 106,61 91,50 25,23 10,09 113.69
Pl12.au 91,50 25,23 10,49 127.22
119,389 d49,9 20,64 11.70 128,26
1as.u2 9.4 24,06 12.93 135,43
Percentage
Increase 274 2714 140% 1804 76%
since 1960-61
Table 4 EXTENT OF WATERLOGGING AND SALINITY
(million ha)
S . o R . ——— —_
[ ‘JJLLT‘I‘_iI’"f'-I“'i Salt affected arca
rovince GCA CCA ‘U‘_’l‘;;”” SU<3I00 I'otal :’;l_U_(]A('-l'-d‘L—L‘— - _S_L:V_&‘.l'-!,‘. - —Sknl.ri'ﬂ‘l; I'otal
e e e saline  saline  alkali
Punjab 9.31 4,21 [ 2064 1,82 0.41 .21 2.10 1,72
Sind 6,95 .10 1,26 1.87 3,13 3,23 1.87 - 5.10
NWEP 0,47 0.40 - - 0.04 - - - 0,04
Baluchistan 0,31 U.2h - - 0.001 - - - u.04
Pukintan 17,00 114,96 2,44 4.5 6.99] 3,04 3.08 2.10 H.,90
Present area af foected 174 32 H0% 26 22 15% 634
Moderate saline ECe 8-15 mmhos/cm
Severely saline ECe above 1% muwhos/cm.
GUA Gross Canal Command Area
CeA = Culturable Canal Command Area
sSources  CMO, WAPDA, 1975,
recharqge to the aquiter, This could be programmes. It has also been recog-
achieved through improved farm water nized that it is cheaper to save water

through watercourse improvement that

to develop a new water supply,

5. TRRIGATTON ITMPROVEMENT PROGRAMMES

5.1 OFWH Pilot Project
An inteqgrated five-year pilot project
with Lhe  following components was
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the tarmers in the form of addi- iv. Cropping Pattern: Changes in the
tional cultivated area, in- cropping  pattern  can be o seen
creased cropping intensity, from Table 9,
increased crop yields and saving
PNOLErLgat ton e, v Cropping  Intensity:  There  has
been  an increase in overall
111, The cropped area within the con- cropping intensity amonnting Lo
mand area atter Laproving water- $.7 percent as shown in Table
Courses Dncreased by 2 H oepe 1o,
cent,
Table v PERCENT CHAHGE 1N CROPAKEAS BY POST-IMPROVEMENT 1HTERVAL
i '(‘—rup' o Pre .,’)x'()v«;nfu‘lfl, o >1‘—l)..";Nl.."‘i’l!l"\_l:‘l)'\;t'—l|i;"ll-l- T .l71'.1-—-_i]n.;;‘x:(;v‘u.llfc_xl_l,‘——
Lo post-1mprove- 1L post-improve- to post-improve-
L . _ment Tt wment 110 Cment 11t
Wheat R =33 -7.3
itice F7.5 17.1 37.0
Mol ze 1.4 -17.2 12,4
Cotton =l 17.8 3.2
Sugarcane 9,0 3.6 13.6
Other crops [ -0.2 6.4
fo0ne Cropping season
FYoTwo croppling seasons
Tanle 1U SEASONAL AND ALNUAL UROPPING INTENSITLES AND CHANGES DURING
POST=-TMPROVEMENT [NTERVALS (percent)
[ s LD LDIIIIT T I Change Wi Tntensity T
A Pre- Post- Pre-
finprove- fmprove- fmprove-= improve- improve- improve-
ment ment, 11 ment. TLL ment to ment. 11 ment to
post- Lo post- post-
improve- improve- improve-
e e e e e e e Jent LD ment II1
Kahi* 76.48 77.0 73.8 -3.2 -2.8
Kharpt** G i BY 61,1 4.9 6.7
Annual Yyl 143.2 134.9 1.7 3.7
*oWinter crop
toSummer crop
Yl Crop yields: Increase in crop major crop yields has been posi-
vields cannot b attrihuted tive, As  shown in Table 11,
cxelusively  to watoercoarse  iwe production rose to 5.5 percent
provement but depends onomany for wheat and to 20,6 percent
Tactora, However, the change in for sugarcane,
Table 11 PERCENT CHANGE TN NAJTOR CROP YLIELD BY POST=TMPROVEMIINT INTHRVAL
_(?r;-r;;; Tt ‘FL:(..T—'i.irﬂ;r:r;v_s:un:r;l, U P—u-s.l,-—-i-m})'x:wr-munL b1 Pre-improvement
to post- Lo post- Lo post-
L _improvement 11 improvement 11t dimprovement 111
Wheat 0.5 4.9 5.5
Rice 4.1 2.1 6.3
Halze W2 1.3 14.9
Cobton 1.8 ~41.7 -23.6
Sugarcane 14.5 5.4 20.6

Hote s

Cotton yields have been veduced by bad weather and pest attack.



- 179

vii, Gross Value of Production: Since ers  have  rated  the  programme
both yields ot the major crops usceful . More than 80 percent ot
and cropped arca have increased, the tarmers reported that watoe
the qgross value ot production losses have been minimized once
also increased (Table 12), the saving an 1rragation tome

was approeciated,

viiti, Ninety-six percent of the tarm-

Table 12 CHANGE TN GROSs VALIE OF MAJOR CROPS BY POST-TMPROVEMENT INTERVAL

(" Crop T s i U0 00U Rt T T T T T ecant Wl -

Pre- Post- Post~ Pro- Post -

improve- lmprove- improve-= Tmprove- tmprove- improve-

ment went L ment 11 ment. to ment 11 ment. to
posit- to post- post-
lmprove- improve= fmpr oves

e _ment I went TDL ment 10T

Wheat 4,20 5.5 3.56 d.h .03 4,39
Rice v.59 0,69 0,64 lb,9h 0,00 lo.9h
Malze .68 0.75 u.79 4,70 Heds 14,49
cotton 95.32 5.92 3.89 11,28 -34.,97 =27.613
Sugarcane 5.9 7.32 8,59 23,044 17.35 14.86
Total 20.73 23,32 22,48 12,49 -3.00 g4
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4. EVALUATION

4.1 Eftectin
The factors that have helped involve

farmers in irrigation scheme operation

and pertormance include:

i. hingh vields from doveloped
SWalmps ;

T tinancial  assistance  (loans)  to
tarviers by the project; and

til. availability of wvarihle inoauts
as  loans  to farmers  such  as
tools, improved seeds, toretili-
zoer, transport, and technical
advice from irrigation officers
and agro-extension agents,

1.4 Constraints

The main tactors preventing a Larger

involvement of farmers are:
i high level of
farmers;

illiteracy among

it. low power on the farm, mainly
limited manpower which is  be-
coming scarce and expensive;

iii. a poor road network which impedes
frequent farm calls;

v, poverty among farmers which
prevents large-scale tarming; and

V. inadequate  staff to  supervise

tarmers,

1.3 specitie

KIADP is onc ot wany integrated pro-
Jects dnvolving irrigation and drain-
age schemes withies the conntry, The

irrigation and drainage Drogranme

includes the tollowinmg stalrs:

- one Chiret Land Development Off -
cer based at he ndogaan tor g;

- Dne Sentor o Suarveyer  who o oassists
the above;

- SIX Agqricaltural  Surveyaor 2ach
heading  vrriagation and drainage
schemes within o chiicetdom; and

- Pourteen Sarveyor Assistants who

supervise doy to o day carth moving

and  other Sperat rons 1 the
H'w'fl”lpf?.
Loans are  recommended through o Farm
Enspection Cortaticate (FIC) by the
Land Surveyor oo the Chier Land Devel-

who

eheine

apment
checks on oacn
the loan, 1t 4
FIC Is then sent to
preparation ot all

in collaboration
Services and

Ot 1o pertodicially
Lot sre approving
loan is approved, the
the Accountant for
necessary document s
with the Commercial
Extoension Ofticers’

recommendat fons, Loans  arve tinally
disbursed to farmers in the form ot
vcither o seasonagl Foan,  repayabilse
within o yvear with 20 percent inter-
vit, or o development loan, which 13
repayable cver tive yoars with one
year gqrace period, and has oan ointerest
rate of 15 percent charged over the
eatire period of repayment . Onder this
programme,  only  small tarmers are
assisted as commercial rice farming is

not common in the country., About 180
tarm familics are being assisted in
this way. The total area of tnese
farmers is 255.1 ha,
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ANNEX

EXPERT CONSULTATION ON .RRIGATION WATER MANAGEMEN'{
YOGYAKARTA/BALL, INDONESIA
lo=22 duly 1ydq

AGENDA
Sunday 19 July Arrival of participants
"‘_,’1’1‘1"'1'“,!."_,:_’_LLLY, Opening session - Local ton: Auditor tum Lep

Welcome address = Director-General Food Crops, Minnstry of
Agricultare, Me, F.HB. Suhaildl Wiratmad ja
- Vice Governor Yogyakarta, Sriobaduka Pakua Alam VI
Vpening address = FAOQ Representat tve, br, b, Bap Reddy
Keynote address = USALD, Mr, Norman Uphott
Dpening address = e, Mintster tor Food Urops, Mr. Wardoyo

Technreal Sessron Nooo |

Chiadrman: My Locnman Sovbrisno
TTas=1u400 Introauction
L2ou=124- Presentation Indonesian Case Study I by Mr. Budiman Notoatmod jo
1345-14 130 Presentation Inaonesian Case Study [1 by Mr., Suprojo
Last=1b04y Discussion groups on case studies
Iolu-1715 Plenary Session
Pavsaay 47 daly Technical s1on No,

Charrman: Mr] PICCar T0 bieleman

OdUU-0d45 Presentation ot Phiilippine Case Study by Mr. B. Bagadion
Uddh=-usts Presentation of Sri Lanka Case Study I by Mr, C. Wijayaratna
DU T5=0445 bPresentation ot sri Lanka Case Stady 11 by Mr., N,G.R, de Silva
loou=-1130 Discussion Groups

Sbsu-teds Plenary Session

Technical Session

Chatrmans: Mr, Ben ¢

U, Bagadion

13d5-14 30 Presencation Chinese Case Study by Mr. Ren Hongzun
Ldsu=-1515 Presentation Iadian Case Study by Mr., K.K, singh
15 30=-1700 Discussion Groups

L7u0-1400 Plonary Session

Wedne s tay Id July Technical Session No, 4
Chatrman: br, Mark svendsen

" HOU=Y0 Main bsaues identitied in discussion Jroups
Plenary <iscussion

UYON=-1030 Discussion groups on specitic pssues

Luds=-11dan Plenary Sessian

Ehas-1240 Discnssion gronps on specitic issues

Lecthinical Session No, 5

Chiarman: Mr. NJGUR. e Silva

1345~1445 Plenary Sossion

Ladb-161% Discussion gqroups on specitie issues
1630-1730 Plenary Seassion

lysn-2130 Dratting Comaitton

™Y sl
o, o N P 0.:,"1.-{
Provivuad s wys biw
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Thursday 19 July FLELD O TRLE

Departure

Tegalworu s Traditional village prrigation: evaluation cooperation ot
tarmers 1n sy stem operat 1on

Randugowang @ Technically taproved village trerigation {(sederhanal); short
cvalaat ton g compar sion

Falo Proga Project (Matarain Canal) o Latge sceale arrigation project
with tertpary hevelopment

Belimbeng, Dharmatirta, governacent sopported wator users' association

Friday 20 July Techareal Session No, o
Chatrman: Mr. Pletoer 0, Dieloman

Vyou-0815 Presentation preliminary conclusions and recowmendat ions
IEREIVERT Plenary Discussions

Closing Session

lovy-1usu Presentation summary of conclusions and trecommendations
by Mr. Budbman

1usu-1udu Clostng adaress by USath, br. D, Merrey

luiu=-1100 Closing by Minmister ot Public Works

Sacurday 2l July FLELD TRIP

Departure

Visit to Subak Pre-Muscum and Pacunyg Babakan Subak

Visit tn Subak Grane, Lungsiakan Weir and Ubud Painting Muscunm
(optional)



