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Figure 8.2. Tree layout, tre _ specic - and inhibitory effects on
the yield of wheat. (A) B~It of Euc ryptus wereticornis 1
Chandigarh wnearly 8 year )ld, diameter at breast height

26 centimetres; height not reported; Kohli et al. 1990). (B) Belt
of Eucalyptus tereticornis neur Hisar (3.5 years old, diameter at
breast height 41 ¢ ntimetres, height 12 me., >, Malik and
Sharma 1990). (C, Single kikar (Acacia nilotica) .. >e< in Punjab
(diameter at br 1<t height 20- 55 centimetres; age/height not

there were a few species (Acacia species and Prosopis
juliflora) in which roots extended for three to five trec
heights (calculated from Stone and Kalisz 1991). For
eucalypts like Eucalyptus camaldulensis, tree roots
extend about 1.5 tree heights from the base of the plant;
competition between tree roots and crops therefore
occurs within 1.5 heights of the base of the tree.”

The decreases in crop yield due to tree competition
may depend on tree layout. Figure 8.2 compares the
effects of tree belts and single trees on wheat yield. in
general, yield losses were higher close to belts of trees
than to single trees. These differences are presumably
due to greater densities of competing tree roots close
to belts of trees than to single trees.

4l tropical Afce Onvewota et o 1990 Hbaerved subaantial
numbers of roags o w0 ad e e
heights, but very tew roots at 1.5 tre heiohts, There wasnoa ™ e

citect on yvield of millet ac distances gre than 15 uee heighs

(A) Eucalyptus (belt)

(B) Eucalytpus (belt)

(O K" r{singloe tree)
(D) Ki (single ~ %
(E) Shishiwo 6n ™ e )
(F) Shisham (uingle tree)

reported, Khar and Ehrenreich (D) single ko ruer ) near
Hisar (crown diameter 10 hes, trunk circanm = e 170-120
centimetres; Puri and Bangarwa 1992). (. Single shisham
(Dalbergia sissoo) trees (tree age and dimensions not .. ailable;
Khan and Aslam 1974, cited by Akbar "al. . 905 (' Single
shisham tre. 2s near His v (cro' m diametor 10 m . trunk

circumference 1710-120 centimcetres; Puri and Bans, o va 1992).

Some studies suggest that pruning shallow root< of trees
can partly overcome the decreases in crop » ield close to
trees. For example, Figure 8.3 shows the eftects of
pruning the shallow roots of Eucalyptus camaldulensis
on the yields of millet in Nigeria. In this case, the trees
were 12 metres high. The roots were pruned by
excavating (and then refilling) a ditch 1 metre deep at a
distance of 3 metres from the trees. Root pruning had
little effect on the growth of crops at distances of more
than 1.5 tree heights, but profoundly affected crop
growth at distances of less than 1.5 tree heights. Similar
sorts of benefits to cereal growth have been found with
the ripping of Pinus pinaster shelterbelts in Western
Australia (R.A. Sudmeyer, Agriculture Western Australia,
Esperance, pers. comm. 1997).

5> While our explanation ot this ¢ite (Cweems probable itis not
conclusive, Unfortunately, we have been anable o ind
comp risons in the literature of vield reductions due o tree belt

and sueale trees within the same species.
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Figure 8.3. Effects of pruning roots of Eucalyptus camaldulensis on

the growth of millet (Onyewotu et al. 1994).

Seepage from canals, watercourses and farmers’ fields
is one of the major causes of salinity in Pakistan. We
can gain an idea of the scale of the seepage by dividing
the amount of seepage water (42 billion cubic metres
— Table 1.1) into the total area of irrigated land (14.0
million hectares) (Government of Pakistan, undated).
This calculation shows that there is an average of about
300 millimetres of seepage per year over the Canal
Command Area.® One of our aims for agroforestry in
Pakistan would be to develop agricultural systems
capable of using this much additional water. Of course
these systems would be supplemented in many areas
by engineering solutions (drains and tubewells).

For Pakistan, food production is the highest agricultural
priority. The challenge is to design tree layouts that
minimise the surrender of cropping land, while
maximising tree growth and possible land reclamation

0 CA course this figure is an estimate of average seepage in the
Canal Command Arca. Scepage is presumably higher than this
close to leaky canals, and Tess than this further away trom leaky
canals. In the caleutations which tollow, we have assumed levels
of seepage in the range 200-600 millimetres per vear.

benefits. Fortunately, there are now tools available that
can be used to help design tree layouts.”

There are two critical questions relating to the design of
alley farming systems that need to be considered:

¢ How widely should belts of trees be spaced apart to
achieve watertable control?

* What proportion of the landscape should be planted
to trees to achieve watertable control?

Some simple tools for estimating answers to these two
questions are presented in the following subsections.
The key point that emerges from our analysis is that in
well-structured loamy soils it may be possible to control
seepage using widely spaced (200-300 metres apart)
belts of trees, which only account for a small proportion
(say about 20%) of the landscape. In contrast, in poorly
structured clays, the control of seepage will require belts
of trees to be more closely spaced (30-60 metres apart)
and they may need to account for a larger proportion of
the landscape (up to 70%).

7 In this respect, the recent contribution of Stirzaker et al. 1997

has been of great value.





