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~From: ' R,W, Arnold, Convenio UCO-NOP

{gﬁfnéiﬁ'sbil Research in the Quibor Basin

'7ffDuring the past year I have tried to encourage efforts in some
type of mission~oriented research, I proposed that nore cooperative
work be done at Quibor because of the need to better understand po-
tential Inpacts from the water to be supplicd by the Dos Cerritos dan
and eventually from Yacambu, Soneday thore may be an abundance of
water for the Quibor basin, Will we have sufficient data and obser-
vations to answer a nunber of questions related to the agricultursl
development of the region? Tor example, is salinity likely to become
more seriuos - where in the basin ~ how much worse ~ can the excees
snlt be leached ~ where ~ with how much water - how long will it
take ~— how often nay lerdiing be needed? This implies an adequate
understanding of irrigation demands and needs for crops likely to be
grown, the more efficient methods of managing and levelling, woter
distribution systens, erop rotations and the numerous associnted
nanagement . practices for econonic crop vroduction. If sone crops
cre to be processed locally what are the water requireunents, will
There be effluents to dispose of, how much, where, is it poten~
tially harmful? How iany people can or should the area anticipate =~
does this create new dewands on our skills as agricultural scientist?
The questions can generate more questions and so on ~ and eventually
we should try to inteprate the findings of agricultural research,

It is relatively easy to incorporate so-called basic research in
with the applied work needed to bprovide alternative sclutions to ‘the
practical problems facing the people in the region., TFor exanple,
bulk density of soil ig one parameter often used to.make corrections
of, or correlations with, rvailable water in a soil, It is well
established that matrix potential is affected by, or related to, the
bulk density of a soil, It is also reasonably well kmown that bullk
density measurencnts are variable, Just how variable are they ~—
how many sariples are necesary to reduce the errors of natural varia-
tiona? ' ’ ‘



om

. In an attenpt to answer thése‘questionsAI decided to measure the
bulk density distribution in two extensive soils in the basin, One
goil is a fine textured soil of a cubeta, Unit N2 20; +the other is
o medium textured soil of a napa, Unit N2 16, To more precisely
locnte changes of  bulk density we used smell steel cores about 1 cm -
deep and 3 cm in diameter — thepe are nuch smaller than the stendard
Uhland sxaples. The error is likely lorger because of the small
volume, so we took 5 replicates in one soil, and 10 in the other so
that we could evaluate the amount of error. | ‘

At cach site we'dug a calicata and took replicated samples of
eogh S5-ci layer to depth of 140 to 150 cm. = Vhen we obtzin the sta-
tistical analysis it should be possible to estimate the number of san-
ples nceded to be within any given limit about the mean value and at
any selected probability level, In general we hope to obtain results
that are plus or minus 10% of the mean value at a 95% probability
level, For some situations it may require 15-20 samples and for
others 3~5 pemples nay be sufficient.

, Vle hope thot this information can be related to other observations

"on moisture rctention, permeability or conductivit;", and tension, to
better extrapolate from one measurencnt to another, In addition we
~hope to look at the salinity of these profiles for other useful re-
Intionships,

... But there is another facet of this simple set of measurement.
Quantitative evaluntion of soil penesis is based on assunptions about
the original state of soil materinls, One must decide if there axe
lithologic or sedimentological strata present in a soil profile, If
so the inherited propertles must be estimated before satisfactory
budgets of changes resulting from soil formaiing processes can bhe cal-
culnted, It is inportant to have a bulk density values as accurate
oas is reasoncble to obtain for the effort expended, The soils in
Quibor afford the unique spportunity to study relatively uwndisturbed
bulk densities because of the lnck of water percolating through the
soils, In general thc upper 30-40 cn reflect prior cultivation and
penctration of rainfall but below this it appears that very little
has hnppened since the drying out of the original sedimonts,



_ By omalyzing salt contents and kinds we think it will be nosgsible
to mnke calculations that reasonably explain the amount of presently
observed soil development, After that it is possible to develop a
series of models to predict changes wnder specificd conditions, One
important set of conditions would be that associoated with kind and
omownt of irrigtion water supplied to th.ese profiles,

Thus it is possible to work on both practical aspects of soil
managenent and theoreticol models of soil genesis at the sane tine,
A nunber of simple stulent-oriented research problens could be de-
signed to increcse their awareness aad participate in resecxrch as well
as extend our cnpability to obtain desired information,

I realize thot this effort in a research problen is small indeed,
however, if each of us did several smnll things and were able to pool
our Jnowledge I am surec we will be uoling more progress than we inmag-
ine is possible. I feel that cooperntion is casy to achieve, but
a coordinated program to integrate and extend our individual observa-—
tions will require more attention, nssietance, and motivation.,
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