
TO: Paculty of Agronomia, U.C.O.
 
From: R.W. Arnold, Convenio UCO-1OP
 

Re: Soil Research in the Quibor Basin
 

During the past year I have tried to encourage efforts in some 
type of mission-oriented research. 
 I pro-posed that more cooperative
 
work be done at Quibor because of the need to better understand po­
tential iapacts from the water to be supplied by the Dos Cerritos dan
 
and eventually from Yaccabu. 
 Someday there may anbe abundance of 
Water for the Quibor basin. Will we have sufficient data and obser­
vations to answer a number of questions related to the agricultural
 
development of the region? 
 For example, is selinity likely to become 
more seriuos - where in the basin how much- worse - can the excess 
salt be leached - where ­ with how much water - how long will it
 
take - how often may le-r'iing be needed? 
 This implies an adequate

understanding of irrigation demands nd needs for crops likely to be
 
grown, the more efficient methods 
 of managing and levelling, wzter 
distribution systems, crop rotations and the numerous associated
 
management 
practicos for economic crop production. If sorie crops
 
vre to be processed locally what are the water requirements, will
 
there be effluents to dispose of, 
how much, where, is it poten­
tially harmful? 
How many people can or should the area anticipate
 
does this create new demands on our skills as agricultural scientist?
 
The questions can generate more questions and so 
on - and eventually
 
we should try to integrate the findings of agricultural research.
 

It is relatively easy to incorporate so-called basic 
 earch in 
with the applied work needed to provide alternative solutions to the 
practical problems facing the people in the region. For example, 
bulk density of soil is one p larteter often used to.make corrections 
of, or correlations with, Proailable 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 Iown that bulk
 
density measuremonts are variable, 
 Just how variable are they ­
how many sa:iples are necesary to reduce the errors of natural varia­
tions?
 



In an attempt to answer these questions I decided to measure the 

bulk density distribution in two extensive soils in the basin. One 

soil is a fine textured soil of a cubota, Unit NR 20; the other is 

a medium textured soil of a napa, Unit NQ 16. To more precisely 

locate chrages of bulk density we used small steel cores about 1 cm 

deep and 3 cm in diameter - thece are rauch smaller than the standard 

Uhlancd sa:-Jples. The error is likely lcxger 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 each site we dug a calicata and took replicated smaples of 

each 5-cm layer to depth of 140 to 150 cm. When we obtnin the sta­

tistical analysis it should be possible to estimate the number of san­

ples needed to be within any given limit about the mean value and at 

any selected prob::bility level. In general we hope to obtain results 

that are plus or minus 10/0 of the mean value at a 95% probability 

level. For some situations it may require 15-20 siaiples and for 

others 3-5 samples may be sufficient. 

We hope that this information can be related to other observations 

on moisture retention, per~aeability or conductivit:-, and tension, to 

better extrapolate from one measurement to another. In addition we 
hope to look at the soalinity of these profiles for other useful re­

lationships.
 

But there is amother facet of this simple set of measurement. 
Quantitative evaluation of soil genesis is based on assumptions about 

the original state of soil materials. One must decide if there are 

lithologic or sodimentological strata present in a soil profile. If 

so the inherited properties must be estimated before satisfactory 

budgets of chrnges resulting from soil forning processes can be cal­

culated. It is important to have a bulk density values as accurate
 

as is reasonablo to obtain for the effort expended. The soils in 

Quibor afford the unique opportunity to study relatively undisturbed 

bulk densities because of the lck of water percolating through the
 
soils. In general the upper 30-40 c reflect prior cultivation and 

penetration of rainfall but below this it appears that very little 

has happened since the drying out of the original sodiionts. 



By analyzing salt contents and kinds we think it will be possible 
to Make 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 under specified conditions. One
 
important set of conditions would be that associated with kind and
 
amount of irrig,-tion water supplied to tLese profiles.
 

Thus it is possible to work on both practical aspects of soil 
management and theoreticol models of soil genesis at the same time. 
A nunber of simple student-oriented research problems could be de­
signed to increa-se thoir awareness rud participate in resecrch as well 
as extend our crpability to obtain desired information. 

I realize that this effort in a research problem is small indee<1, 
however, if each of us did several small things and were able to pool
 
our knowledge I ai stro we will be uni.:ing more prowress than we imag­
ine is possible. I feel that cooperation is easy to achieve, but 
a coordinated program to integrate and extend our individual observa­
tions will require more attention, tassistance, and motivation.
 

RWA/ldeh 

Bcuqto. Dec, 3, 1972 




