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EDITORIAL

With this issue of the Newsle~te~ we have been able to move our
pr·odL~ction to Ot1e of the UBC Fon:st Soi 15 roi Ct-Ocoroputet- systems:"
which enables us to ente'- the te"t d,,-ectly_ We woulCi like to thank
L&urens van Vliet for his contrlbution to this issue. This issue also
contait"ts reports Ot-, the AnnL~.8.1 General Meetlng and the Ninth 8_C.
Soil SClence Workshop. We encourage all contributions to the
Newslettetw:o includit1g viewpoints/opinions, pt-oblems:o cut-t-ent
pt-ojects:o reports/articles:" titles of books, articles or project
reports of· interest to our readers, and member news, etc.

There are still some members who have not yet paid their dues for
19S'"L At $5_00 pe,- yea ..· ($::3-00 for students) we feel thlS Society has
a lot to orfer, so let~s get that money in, eh? Our paid membersh~p

currently stands at 92 <37 members have not yet renewed)_

PLEASE SEND NEWSLETTER IDEAS/CONTRIBUTIONS TO: Mike Curran or Paul
Sanbot-n, Pacif'lc Regional Society of Soi) Science <address below>

ASSESSMENT OF SOIL DEGRADATION RISK FOR B_C_ AND EASTERN CANANDA

(Land Resout-ce Reseat-ch Insti "t11te, Ag .... i cu 1tur-e (:at1ada, Vancot..",ver)

Background

In response to a request by Regional Development BratlCh, Agrlculture
Canada, the Land Resource ~esearch Institute In Ottawa has undertaken
the task of preVl di ng the phYSl ca I data base to est; mate -the e>::tent
and severity of soi 1 degradatlon in Eastern Canada and Brlt-ish
ColUffibia_ kegional ~evelopment Branch will use this data base (1) to
estimate the economic impact of soi 1 degradatlon and 11mitattons on
agt~iCI~ntl.we and society:- and <:2) to estlrnate the cost of contt~ollit'"lg

soi I degradatiol' anCi of making SOlI lmprovements_ lhlS project
stat·ted In .jant~at~)f 198~i and wi 11 be completed by ..June 30:- 1985~

VOL' may wonder why thl s unl que link between B_ C_ and Eastern Canacla?
For- the simple reason that a slmi 1ar study was completed i~ September

Oepart8ent of Soll Science, UnIversity of British ColUlllbla, Vancouver, B.C., V6T ZA2.,
Canada Tel: 228-Z783



1984 fot· "Westel'"n Ccmada", which only it1Cludes the B.C.
Region.

Peace r~i vet~

I Wl 11 now dlS~USS 'the B.C. pt·oJect.~ which ties in wi th Eastern
Canada regard; n9 appt-oach, ; nter--pretat.; ons, and dea.:j 1; t1es.

Soil Landscape Maps tor B.C.

The approach is t~ken to flrst produce soil-landscape maps for' ttle
ALR (agl'"icultul'"e land I'"eserve) areas in B.C. at a scale of 1:500,000,
using existing soil maps. Total area is approximately 4.7 million
ha. We use methodology developed by ~ack Sh1elds, LRRI, Ottawa, for
generallzed so' I-landscape maps. flve major attributes form tile
defir"'1tive ct-,"teria fot- creatir-lg polY90ns. fheyal"e: ge:neti,= parent
materia! and ltS texture, surface form, slope, and 5011 development.
F6r each polygon, a CanSlS extended legend form (i.e. polygon fOl'"m)
'is tl lied In to~- reCOt-dlFlg the baS:.lc soi 1 and sloF'e information for-
both the dominant and sUDdominant SOlI in the polygon. The
sOll-landscape on man(..tscr-ipt maps and po)ygon fot-rns wlll be
completed. We expect to end UP w1th approx1mately 400 polygons for
B.C.

Degradation Risk Maps

SI2CClndly" the polygons idet"'ltifielj and mapped
maps will be int~rpreted for the follOWing
improvement patentlal:

- Soil acidification risk

at1 the soil-landscape
degt"'adation risks and

- Pisk ot· soi·1 stt""ucture detet-ior-ation and compaction

- Potentlal dralnage improvements and limitations

- Subsurface compactiOt1 layers (hardpar~s)

I
The methodo 109; es for mak, rIg these i r·lterpretatl ons have been prepat~ed

by Dick Coote~ LRRr~ ottawa_ All t18Cessary parameters for making
these ;nterpretat,ons are preset1tly recot""ded in a so11 degradation
st.lbrll€L Class.es of each degradation t~··pe will be mapped_
Degradation risk manuscrlpt maps~ the degradat,on pat""ameter subt,le"
~nd degradation extent and severity summary tables will be completed
it1 May.

lh,S degradati'on risk assessment project not only provides a. common
approach and ~herefore a comparable data base between d,fferent
r-egl0rls (pr-ovlnces) in Canada~ but it ~lsc gives pectolo';:Iists an
opportunity to work d11'"ectly "11th econom1sts.



ANNUAL GENERAL MEETING

The Annual General Meeting was held ln the MacMillan Bui lding at
U.B.C. in the evening followIng the first day of the Ninth B.C. Soil
Science Workshop (discussed below). The day of good discussion was
topped off with our evenlr,g meeting WIth an important social content,
the wir,e and cheese party. Our thanks .and app,·eciatio,) are dire,=ted
to Herb LClttmerdlng, L..wrence Lowe, TIm Ba11a ..·d, Gary Runka, Bi 11 var.
Lierop, and Hans ~chreier for the Workshop actiVIties, and to Art
Bomke and the students fo,- the wir,e and cheese party. The meeting
was called to orde,· at 7;35 pm and followed smoothly, with the
President~s report and approval of ~he Treasurer's report. The
Nominating Commlttee recommendations for the executive were approved,
and WIth ~o new nomInations from the floor, the officers listed below
have been duly elected:

3

Past President

P,-esi dent

VIce P,-es i dent

Secretary

Treasuret-

Tun Ba lla,-d

Law,·ence Lowe

Te,-ry Lord

Bill Herma,)

Carol .Jones

The a,=comp 1i shments
Presldent. Honorary
and Dick Spi 1sbury;
May 1).

of the new Honorary Members were reviewed by the
membershl p was accepted with thanks by Bruce Carwi
(Laur i e Farstad was presented wi th hI s plaque on

1,m Ballard asked for suggestion~ for topics for discussion and
presentation at future meetings~ ra;Slng ~he idea of technical
workshops for practising soil scientists, and the example of Dave
Moon's contibution to the use of computer technology in field work.
Al van Ryswyk suggested the taping of keynote speakers' presentations
for distribCltion to those interested (e_g_ people who could not make
the tlme or travel commitment); this was well accepted. Alan Goldin
noted that a soils tour of the ci~y of Bellingham Isaval lable.

Student Chapter activities and plans were reported; these included
two gues t speake,· appea,-ances last yea,- (tha'1ks to Kei th Va 1ent i ne
and Terry Lewls), s1mi lar plans for this year, and plans for field
excursions in the fall to research sites, etc. It was noted that all
a'-e welcome to the StCldent Chapter ever,ts and th.. t, simi 1a,- to the
newsletter, if you have any ideas or suggestions to please come
forward I - if ~ou don't take the initiative, who WIll?). It was
proposed that summaries of ~he Student Chapter guest discussions will
occur In the newsletter, and that organization of similar interest
groups (0'· Chapters) of th.: Soci ety, on a regi ona 1 basi s, appears a



viable option for those living outside the
Lavkulich moved that the executive look into
Student Chapter with some funds; this
Valentine.

lower mainland. Les
means of provIding .the

was seconded by Keith
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The repo,·t on the Newsletter emphasized the importance of
contributions and feedback in making the Newsletter a continued
success. The members were asked for suggestions for f~~ure edi~ions

of the newsletter. It was suggested that informing fellow readers of
current research projects and fielding of ideas and opinions are
important functions of the Newslette,·. <Items welcome for lnclusior,
in the News 'letter· a.re wlde- t-an9ing:o includit'lg current research
projects, opinions/views~ problems for discussion, new
books/artlcles, proJect reports, upcornlng meetings, member news and
address changes, etc. etc. [limIted by the contributorsl.)

Wlth a"ll b~slness done, the new President adjourned the meeting in
favor of the wine and cheese party.

Student Chapter

The Student Chapter has met twice since the A5M. Due to the heavy
seminar schedule already existing in March, propsed speaker events
were postponed and the first meeting was held to organIze the
interested members. It was encouraging to realize the number of
students who are interested in becoming actively Involved in the
Student C:.-Iaptet-. SU'3gestions arid plarl's for- activities 'this yeat­
include field trips to visit a~eas of interest, including fellow
stl..~dents:O reseat~ch sites and a pt~ivate tt-ee farm;,; orgarl'izin'3 small
workshops with local people involved in agriculture and forestry, to
let them know about cut"rent research and to share our expertise; a
field tour of the local geology, and more semlnars and discussion
groups. A field trIp to Bamfield MarIne Station and research sites
enroute has been proposed for the ~tal1, along WIth a more actlve
schedule of events on campus. Localized workshops in the Lower
Mainland are currently ln formative stages. Any and all suggestions
from any members regarding btudent Chapter activities are welcomed
and encouraged, anyone is welcome to par~icipa~e.

The second meet 1 ng was at Agt- i cu 1tt.tre Carlada (6E.E.O
would like to thank Dave Moon for an exciting look
future technology avallable for field survey and
which is summarized below.

Ninth B.C. SOlI Science Workshop

o~d
NW Marine Dr.)'A we

lnto current and
land evaluation,

The workshop was held at U8C on February, 21 and 22, 1985 and the
seSSlon tOP1CS were: 1. The Needs and Expectations of Soil Analysis
~ser:, 02 ..1Approaches In SOIl AnalYses and Interpretations, and 3.

ow 0 ea WItt', bOIl Va,·,ab,l,ty, Ove,· 150 people atter,ded the
Workshop and Proceedings wi 11 be produced in cooperation with the
B.C. MInIstry ot Agriculture.



The InformatIon Revolution: Impact on ~Ol I Survey and Land Evaluation

(editors· summary of Dave Moon's talk to the Student Chapt.~)

Thera are many commercial ae09raphtc Information Systems (GIS)
available now; a number of these can run on microcomputers, possibly
includln9 new portable computers th.t fit in brt.feases. An important
feature of the new software is thllt they exhibit "tOPology";
that ts. every pOint. line,lInd polygon is related to every other
point. line or polygon in sp.ce - thlS i& a feature that the more
est.bllshed. centralized systems such a. BC91S and Can9I9 do not
pos.ess. Since the purpose of soi I survey .nd l.nd evaluation is to
make interpratatl0ns ltl • geo9r.ph1c context, the import.nce of
topology is evident.

We now h.ve the technology to be able to complete a survey
.ff;cienttyand state accurate rellabl1ity estimates. Since most
economic decisions .tf.ctlng land us. are based on risk-type
calculations. being able to state the properti.. of an are. (e.g.
sl.ted tor • subdivi.ion) w1th known confidence limits and
prob.bility of extent ts a definite bonus. Oe.1red confidence levets
can be achleved by sampling unt11 one know. that the properties of
intere.t are defined adequately 'e. 0;1. defineable tolet·.ble error
identltied by the user durlng project f_or-mul.tion). This is
f.cilitated by direct data entry in the field using a hand held
Mlcrocomputer such .s the R.dia Shack 100. At A9riculture Canada.
program has ~n written that Nill enable the user to design his/her
own field data coding format. At the end of the day. the collected
d.ta are uplo.ded into • larger computer or mass storage.
atatlstical analysis of the d.ta on a daily basis is relatively
simple .nd enable. calculation of required sample .1ze for the
varl0US properties of interest.

Currently. Most soil surveys are either under-sampling or
over-s.MPling physical properties. often by an order of m.gnitude,
end under-sampling for chemic.1 an.lysis••1thOUgh cheMi.try is often
neglected in the flnal '.nd-use analysl.. In addlt10n, there is
often a certain amount at unnecessary 9round truthing. perhaps in
.ome c•••• '" response to survey and lnterpretat10n 9!Jldelln.. (e.g.
"number ot In.pections per map un1t h

). Cle.rly. for some ultimate
uses of soi I surveys. thee lntor.ation interpreted from alr photo. is
More than enough.

Most .0;1 surveyors only use. limtted p.rt of the intormatton
available to the., thCluding that which may be collected in the
field. For e)(llmple. Dave often us•• mainly the atrphoto te.ture.:
el.vation. tex~r.. vegetatlon species. relative slope. slope
pas, ti on, ton•• and surtace patterns Ca. g. I.ndforms) when mappi n9
the soil units that Wl II ultimately Serve to transfer soil
lnformatfon to the user. However. a tremendous amount of additional
inforMation is currently availabte, with considerably More adv.nced
1nnovations on th. hOrizon. Current inform.tion that is r@adily

available includesr remote sensing d.ta, data bases (e.g. existing
resource inventories, topographic maps, climate and hyd~oloQical

data. etc.), and air photos. Information that may be obtained or is
becoming .vailable includes ground penetrating radar, and laser
protilometrw. Clearly, modern 90il survey is not even utilizing the
readily available information, yet alone what is now becoming
available! With avail.hle information, using a ·layer c.k.- .pproach
such a9 that proPosed by the late Nur.ttin K•••r about 10 w••rs a90,
• powerful pre-stratification of map units i. po.sible, u.in9 all the
criteria that we are currentlw using for our final mapping. Clearly,
a software package with topology Can prove very powerful at this
stage, doing automated overlaYs of manw maps with .11 the information
from all the original m.p. still retained in a g.ographic context.

In II practical conteNt, it i. now pos.ible to go into the field ~ith

your pre-stratification and do field work, uplOading data to the
microcomputer supporting the mapping software, and prodUCe a map the
day you return to the office (or .nother facility with a platter).
Al~o, there are ·pocket geolocaters- becoming available that, using
geographic-type Satellites, can lOCate wou on the ground within
meter. horizontallY' hence, it i. po••ible to know the true location
of • unit boundary or a sample point. There are also now available
.tereo orthophotos, which help overcome the .ge-old problem of
transferring air photo interpretations to horizontally controlled
maPping - a major source of error in .ail mapping.

Also, the old adage that there i. ~inimal correlation betw..n
vegetation and .oil comes from the attempt to correlate ~ith defined
soil clas. or without ade~uat. prior .tratification. In fact there
can b. very high car~.lations b.twe.n vegetation and ~ert.in soil
propertie., such a. organic matte~ cDntent, texture, and p.rent
materiels. Loc.l knowledge of the.. relationships allow. soil
.urveyor. to u.e r.motely-.en••d vagetation data.

The new system. al.o .llow tha manipulation of d.ta ~ith regard to
neighboring m.p unit. (e.g. contiguous attribut.s ). Thi. m.ans that
it i5 no longer n.c••••ry to ••arch an interpretive map for, for
example, map unit. of high .lope f.ilur. PDtenti.l, to decide how to
rate the unit. downhill - the program can do it. Similarly, it is
pos.ible to predict .ediment load in a .tr.am by considering the
sediment yield .nd buff.ring properti.. of the map unit. in the
catchment 'along withsurfac. cover, etc.). Economic viability of
farm9 or transportation corridors maw be evaluated b••ed on soil unit
properties and transport.tion corridor information that may b. coded
with the other geographic information. It is al.o pos.ible to ••arch
for contiguous land .re.s, e.g. are.s suit.bl. for 9rowing corn that
are 30 ha or larger.

HOld do th••• new systems relat. to BeSIS .nd CanS,IS, What is the co.t
of the•• kind of swstems, what i. the time required to learn a system
and make it operational, is communication po••ible between the.e
.ystem. and also with data banks with geographic information sw.tems,

cc o~-t;nv eol
J

p, 6)
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what is the danger of this technology, etc????? BCSIS and CanSIS
represent centrally based systems that are generally designed to
produce lots of maps of large areas; whereas, the technology
discussed here is designed for all users supported by micro- or
large,· computers. <Two of the better packages avai lable only r,eed 64K
memory, and although micros are considered slow for maps of 1000
delineations or more, most maps are in the range of about.500 to 800
delineati ons.> These systems cost about $100,000 including ha,·dwat·e,
and can be cheaper if bulk purchases are arranged. Terry Lewis noted
that this cost is not too great for a small consulting company with
about three partners. Apparently one of the systems can be
operational within about 5 weeks with training provided by the
supplier. Communicatlon 15 possible between various systems;
however, some of the government information systems are not
currently compatible (e.g. CLI data with the CANSIS system) _ There
are two kinds of dangers 111 int,·oducing this kind of technology: 1)

~here is potential for abuse by mappers/interpreters because it is
very easy to come UP with an lmpreSSlve presentation regardless of
reliabl1ity~ and 2) it may be ffilsunderstood by various land managers
who use the product.

In summary, geographic information ~ystems are the way of the future
and are changing the way we plan and carry out survey and
interpretations. However, it wi 11 take some time before those who
plan and bUdget surveys may accept the idea of varying sampling
intenslty within a project area based on guidelines generated by
i n-the- fie 1d data a'-,a 1ys is. (Agr i cu 1ture Canada t·egi ona 1 of f ices at-e
cun-er,tly bei'1g equipped to enable them to service their local
needs.) There is now, more than ever, need to carry out more basic
research to lncrease our understanding of soil so that we can now
take advantage of what is available. There is a lag in soi 1 survey
and land evaluation, between whet-I technology becomes avai lable and
when it is actually used; we sti 11 do not use all the ideas presented
by people such as Nurettin Keser over 10 years ago. There needs to be
caution in presenting the current capabilities of avallable
technology; one of the mlsfortunes ~f GanSIS was that too much was

'claimed too early, creating unrea11st1c expectations_

BOOKS/ARTICLES

P.erg, M.E. (ed.). 1983. Soil and
successful revegetation. Proc. ~onf.
Colorado. U.S. Office of Surface
Denver, CO. 19~pp.

overburden requirements for
held Feb. 22, 1983, Denver,
Mining, Western Tech. Center,

Eisbacher, G.H. and J.J. Clague. 1984. Destructive mass movements in
high mountains: Hazard and management. Geol. Survey of Canada. Paper
B4-16. 23~pp.

Hausenbuiller, R.L. 1985. Soil science, pririciples and practices,
Third Ed. Wm. C. Brown Publishers. Dubuque, Iowa. 61~PP.

(a good introductory soil science text that includes the Canadian
System of Soil Classification)

Milo I. Harpstead and Francis
simplified. Iowa State University

(a good book
technical aspects of soil science,
the lay person alike, used as text

D. Hole. 19B~. Soil science
Press, Ames, Iowa. 121pp.
for people interested in the less
useful for natural scientists and
for some extension-type courses)

Journal of Soil and Water Conservation, Vol. 4~, No. 1
1985). Nonpoint Water Pollution: A Special Issue. 176pp.

(Jan.-Feb.



Sena"tor Sparrow Addresses Annual f'lee"tin9 of B.C. Chapt.er. Soil Cons_
Soc. Am.

The first annual business meeting of "the B.C. Chapter of "the SCSA was
held on February 20, 1985 and was attended by about 30 people. The
highlight of the evening was the talk by the Honourable ,Herbert D.
Spar·row on the tOP1C "Soil at Risk" Canada's Er·odir,g Future", whicr,
was co-spor1sored by the UBC Faculty of Agricultural SClences. Senator
Sparrow's talk summarized a study by the Standing Senate Committee on
Agricul"ture, Fisheries, and Forestry that revealed that soil erosion
is cos~ing Canadian tarmers over one billion dollars a year in lost
income. The Sena"te's report has apparently been successful in
brInging the Issue of SOl I degradation to the attention of both the
public and politic1ans. (from SCSA 8.C. Chapter Newsletter)

MEMBER NEWS. E"tc.

FollOWing are brief biographies of "the new Honorary Members:

Dick Spilsbury obtaIned hIS B.Sc. and Master's degrees at UBC. In
1931, befor·e his Master's, t1e joined C.C. Kelley as the feder·al
representatlve in the joint federal-provincial soil survey effort. He
was involved 1n the soi 1 sw·veys of the lower Fraser Valley and the
Okanagan and Similkameen Valleys. In 1938, he resigned as federal
soi I surveyot· to accept a posltion with the B.C. Forest Service. For
many years:- unti 1 hi s ret; rernent:o Fie .was Director of Reseat-ch for the
B.C. For·est Set·vice. Author· or co-author of several publications,
lnc'll.jdin';:l so; 1 survey reports, and a couple of classic papers:
Spi lsbury and Tisdale, "Soi I-plant relationships and vertical
zonation in the southern interior of British Columbia" and Spilsbury
and Smith, "Forest site types of the Pacific Northwest".

Bruce Cann attended Macdonald college for his first two degrees and
obtained h1S Ph.D. from Mich1gan State. He started wor·king on the
soi 1 survey 1n Quebec in 1939. After serVlce in the armed forces, he
returned to soils work. He attended the f1rst meeting of the National
Sal I ol,..jt·vey L:omrni ttee ot Canada. For near-ly 20 yeat-s, he led the soi 1
survey program in Nova Scotia. He topped off his active career with

_,work as a c-ort-elator n Ottawa and later it". Fredericton. Br(,fce
retired in the m1d-1970's and now (lives in the Lower Mainland.

Laurie Fars~ad was born in Saskatchewan, took his Bachelor's degree
there, and several years later obtained his Master's degree at U8C.
In 1'=":36, he c.egan working as a SOl I SLJrveyor with the fedet-al
Department of Agriculture under PFRA in Saskatchewan. Late,·, he came
to 8.C. and headed the soi 1 section of Agriculture Canada in
Vancouver. We all know him from numer·ous, soi 1 survey reports and
other publications that came out of his work here. Laurie took
several overseas assignments in such places as Argentina, Equador,
NigerIa and 8razil. After retirement from Agriculture Canada, Laurie
remained active as a soils consultant for several years.

MEETINGS:

June 17-19, 1985. International Conference on Soil Dynamics. Auburn,
Alabama. Contact: W.R. Gill, Conference Coordinator, National
Tillage Machinery Lab, P.O. Box 792, Auburn, AL 36831-0792.



June 17-20, 1985. Western Soc. Soil Science, Western Soc. Crop Sci.,
Branch Meetings, Reno, Nevada.

June 18-20, 1985. Douglas-fir: Stand Management for the Future.
Univ. Washington, Seattle. Contact: Dr. C. Oliver, College of Forest
Resources AR-10, Univ. Wash., Seattle~ WA 98195

June 23-24, 1985. Third International Symposium on "Iron Nutrition
and Interactions in Plants," Lincoln, NE.

June 23-26, 1985. Summer Meeting of Am. Soc. Agricultural Engineers,
East Lansing, MI.

Canadian Society of Soil Science Annual Meetings:

June 23-26, 1985. Charlottetown, P.E.I.

July 6-10, 1986. Saskatoon, Bask.

1985 Theme: New crops .and their fertility requirements and soil
erosion in relation to food production potential. At University of
Prince Edward Island, Charlottetown. Contact: Dr. J.A. McLeod, Agric.
Canada Res. Sta. P.O. Box 1210, Charlottetown, P.E.I. CIA 7M8 (ph
[902 J892-5461 )

July 8-10,1985. Potassium in Agric. Symposium, (cosponsored in part
by ASA, CSSA, SSSA), Atlanta, Georgia. Contact: Dr. Armstrong, Pot.
and Phospho Inst. 2901, Buford Hwy, N.E., Ste. 401. Atlanta, Georgia
30329 USA

August 4-7, 1985. 40th Annual Meeting, Soil Conservation Society of
America. "Conservation: A Matter of Motivation". Marroutt's Pavillion
Hotel, St. Louis, Missouti. Contact: SCSA, 7515 N.E. Ankeny Rd.,
Ankeny, Iowa 50021-9764.

August 16-17, 1985. The First Atlantic Symposium on Remote Sensing
and Geographic Information Systems. Lawrencetown, Nova Scotia.
Contant: E. Wedler, Gen. Chairman, N.S. Land Survey Inst., P.O. Box
10, Lawrencetown, N.S., B0S lM0, (tel. [902J 584-2226)

August 20-22, 1985. PECORA X, T~,e Seventh W.T. Pecora Memorial Remote
Sensing Symposium in Forestry and Range Resource Management. Colorado
State University, Fort Collins. Program Chairperson: Dr. P. Haas,
USGS - EROS CENTER, Sioux Falls SD 57198 (ph [605J594-6114).
Sponsored by USGS, ASP, NASA, Soc. for Range Management, and Am. Soc.
Foresters.

August 21-23, 1985. 7th York Quaternary Symposium. Theme: The
Paleoenvironmental Reconstruction of the Late Wisconsin Deglaciation
and the Holocene. FIELD TRIP Aug. 24-26., Univ. Lethbridge. Contact:
Dr. R.W. Barendregt, Geog. Dept., Univ. Lethbridge, 4401 University
Dr. Lethbridge, Alta TIK 3M4.

Nov. 17-21, 1985. Third International Drip/Trickle Irrigation
Congress, (sponsored in part by ASA, CSSA, SSSA), Fresno, California.

Dec. 1-6,
Soc. Am.

1985. Soil Sci. Soc. America, Am. Soc. Agron.,Crop Sci.
Annual Meetings, Chicago, Illinois.


