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exzcessive water which stands on the lower parts of cropped ficlds and reduces yields
(AZRI/ICARDA, 1991). .

Contour strip cropping seems to hold promise and in 1992-93 replicated trial
lias been laid out at three sites. The technology is used in many countries with semi-
arid climates and reqnires sloping land. The ratio 1:1and 1.5:1 catchment to cropped
lind, has been investigated in the experiment. However, natural slopes are sn small
that the slope of the catchment strips has to be inereased mechanically. A new trial
"wide row spacing to reduce competition for moistnre in the ronting zone' (Figure 1)
was al=o initiated during 1992-93 (Khan et al., 1992),

1.2 Ohjective of the Study

The averall objective of the present case study is {o enhance the supply of
food and feed rrops in highland Balochistan of Pakistan using the sustainable water-
harvesting technigques that increase the frequency of economic crop yield.

Specifically, the study has the following nhjeetives:
I.Tocompare water harvesting techniques with the existing farming practices.,

2. To determine to what extent crop production is increased and porednetion
risks are deryreased.

3. To work out the econonic implirations of the praclices, and

4. To assess the adoption potential of water harvesting tech niques hy farmers
in highland Ralochistan.

1.3 Organizalion of the Study

Proceeding from the ohjective, this stud Y is organized this way: second part,
which follows, results of the trials (Agronomic analysis), yields on cropped area basis
i there is no shortage of kushkaba land, and yields on total area basis i.e tLiere is
An opportunity cost of using land for catchment basin. Section 3 and 4 presents the
eceonomic analysis of (he trials, where gross benefits, costs and net benefits are
disernssed. In section 4, rainfall variability is incorporated into the economic analysis
using historical rainfall data in simulation of yields and net benefits over a 50 year
perind. Section 5 reports the methodology and results of the farmers' perception
ahout CRWH, their practices about land cultivation, etc. This section will also include
the problems with interpreting agronomic trials data. The last seclion A conclndes the
study. In this section, results are summarized and recommendations for future
researeh /activity pointed out which shonld improve the incomr of subsialepes
farmers in highland Balochistan, Pakistan.



2. Analysis of CBWH Trials

The field trials were conducted at 3 sites arournd Quetta by the Agronomy
Saction of AZRI since 1986 i.e Dasht, Mastung and Kovak valleys. Fach trial cansisted
of thyes replicates, with the four water-harvesting treatment as the main plnts. The
soils in these bread flat valleys are alluvial yermosols, light to medium in textore,
high in Yime percentage and pH, low to medinm in available phosphate content and low
tn vary Inw in organic matter and nitrogen (AZRI/TCARDA, 1997).

Z6il water content to 1 m depth, sampled gravimetrically at three different
positions within each plot (near to the bund, in the center of the cropped area, and
al the end of the cropped area) of Dash water harvesting field 1 on 21 March 1988,
after 72 mm rain in five showers had fallen. In each positinn snil water content was
increased significantly (P<N.1%) by the waler harvesting trealments. The data
indicate that overall the 1:1 treatmant resulted in an additional 41 mm heing stored
in the cropped area, and an additional #7 mm in the 2:1 treatment (ICARDA, 1989).

Although a number of crops i.e wheat, harley, lentiland woolly pod vetch were
aqrown in the CBWH field trials, Agronomy Section also introduced one more treatment
?:]1in CBWH trials since 1990-91 but for simplicity only wheat results and 1:1 and 2:1
treatmenis are presented. Local wheat land race was planted during the first two
smeasons, Pak-81 was planted in the next two following seasnns, Punjab-85 was used
in the fifth season and Pak-81 was use again in the last season.

2.1 Yields on Crop Area Basis

These results based on premise that kushkaba land is rarely ever completely
planted ie there is not a shortage of kushkaba land and that catchment basins can
he constructed on adjacent unutilized land. Table 2.1 shows the wheat and straw
vields (kg/hay, grown with different treatments of water-harvesting in highland
Ralochistan. Rainfall for each location/trial is also presented. This table showed that
thers were significantly better increase in yield in 1:1 and 2:1 treatments in all the
six seasons, only except during 1989-90 trials at Mastung there was a decrease in
yvield in 2:1 treatment. During these seasons the rain came late and then was heavy
enongh to cause some waterlogging, especially in the 2:1 treatment. This apparently
affected grain and straw production in the wheat (AZRI/ICARDA, 1990). Table 2.1 also
indirated that treatment 2:1 produce the best results. The increase in yield was the
highest in this treatment during the season of 1987-88 at Dash 2 and Mastung
lncalions. It is worth mentioning that there was very poor rainfall (102 mm and 96 mm)
diring this season.
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Summary of net benefits (Rs/ha of total area) averaged over years
and lacations.

Table 3.1.

(rons % of Total % of Net % of
Tenefit Control Cost Control Benefit  Cont rol
Control
Mean 1224 100 974 100 250 100
Y% a4 100 18 100 343 100
1:1
Mean 89 A1l 675 69 314 126
V. an 117 26 144 252 73
vl
Mean 765 62 56A 53 199 20
V% 20 95 20 111 263 74
Table 3.2.  Summary of net benefits (Rs/ha of cropped atea) averaged over
years and jocations.
Cross 9, of Cost % of Net % of
Penefit  Control Control  Benef it Control
Contiol
Hean 1224 100 974 100 250 100
i"ye, a4 100 18 100 343 100
1:1
Mean 1974 161 845 87 1129 451
V% an 117 42 233 139 41
2:1
Mean 2295 188 826 a5 1469 588
CV% 20 95 40 222 103 30

production with CRWH (Rs/ha of cropped area) averaged over years and locations.
Averaqe hudgel over years and locations for control and freatments for wheat
product ion (cropped area bhasis) are presented in Appendix Table 2. Both t reatment
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Grain Yields (ke/ha)

Figure 4.3

Simulated Grain Yields (kg/ha)
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Straw Yields

Figure 4.4
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