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Background and General Plan
- ...

---------�
Since this 1s the writer's first full 1ear's annual

report as "Acting Specialist in Solls" it 1s considered
advisable to present some background.

The recordsot Arizona Extension show that 80ils have
alwa7s been considered a feature of otber projects, as

horticulture, agronoll17, irrigation or range nanagement.
The net result has been that "soila" as such, have never
received muCb attention. Relatively few demonstrations or
.field tests have recorded the character ot the soll used, at
least, in such detail as to tr1ng o� the soil response
feature.

Such a plan leaves out man,. important factors in
Arizona crop production results. A tew ot these may here be
mentioned.

Arizona soils range in pH from 6 to g - quite acid to
strongly. alkali. There are also all grades in between. To
'make general recommendations to cover these soila 1s ot course
out 'ot the 'question. Texture varies as it dOes elsewhere.
Another soil ractor is temperature. The same tillage
recommendations oannot be made tor a heavy alkali soil in
high altitude counties, where freezing and thawing occurs,
aa wou.ld be proper tor the same a:>il where the air tempera­
ture seldom goes below freezing and regularly up trom 100 to
1200• But Just how should,these recommendations ditter?

The s011 salt tolerance ot crops 1s also a produotion
factor where the 1B.1 ts vary frau 150 to 15000 ppm.

Such variations in soil character make general re­
commendations for good farm practioe quite difficult, and
impossible for the laborator,. man woo does not know the
State, unless he be supplied with much data.

The recommended 'po11cr 1s to consider "8011s" aa a

project in itse1t, and to attempt to record results ot
testa and demonstrations as these mar be influenced by the
80il dnaracter. To illustrate; legumes (especially)winter
'growing) generally respond to phosphate fertilization, but
sometimes the,. do not - and the demonstration tails. Is
this variation in results, a soil response? U so, can
such response be predicted from a more oomplete knowledge ot
the charaoter ot the 80i1 used!

The above indicates the reasons tor the tirst sU, in
the writer'. program.

I
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Projeot 1 ·A selection ot s011. measurements for use b7
the County Agents. ___,.

This selection will-be made b7 the research men and
the count,. agents, atter experience in the use ot these in

th� field. �h8 tentative list ot ana17ses is:

1. pH. .

2. Total. Soluble Salts (T.S.S.)
3. Moisture equival�t (M.E.)
4. Some measure ot soil.structure - dispersion or

aggregation,
5. Available nutrients,
6. Calcareous or non-calcareous character.

.

It is selt evident .thqt the fina1.selection of these
measarements tor tield use w1l1 depend upon, (1) their
effectiveness, (2) their cost in labaratory time and
(3) their. ease ot interpretation.

Project 2 The second p�oject ·wl11 be an a ttempt t� t..---­

secure as large a number as possible ot tield tests and ,..._._...
demonstrations.

Using the standardized soil measurements as noted above,
to classifl the soils, the attempt will be made to Secure lasf
man7 as possible demonstrations and field tests ind1cating
the results obtained when use is made ot tertilizers, so11
correctives or speci81 tillage or irrigation practiees.

Pl'0t;ct � The third pt'oject is to encourage among the �
agents,

. t wor ld.ng out o,t a 8 tandard,
I

_Extens ion field
teohn1l{Qe. in the hf\ndling ot field tests and demonstrations
in 80i1 projects. �

The X'eason tor such a project maY' be brietl,. stated aa

tollows: .

1. The natural inclination of field men 1s to tollow
the methods used b,. the Research departments, stnce
these are standard and well known.

2. But the tests mentioned are not research projeots -

except where some research department actlvel7 cooper·
ates - and the use ot aU the detail necess8.l7 in
research would make each project expensive in both
time and money. Thus the numbel" ot these that could
be put on would be limited and progrl§8consequentl,.
slo".

3. The opposite ot this method - often used - is to
secure an operator wUllng to treat a "20" or a



"40" " and get the figures from him at harvest
time. Still another plan ls to use full borders,
treating alternate ones, as suits the purpose.

4. The last two plans noted, prove qui te satlstactor'1
when the soll is uniform throughout, either the

.

whole acreage or the border. Frequently, however,
th1s ·1s not the case, and the results are rather
a measure of the 't.Beterogen1tl" ot the soil than
ot a p&.1't1cular s011 response. The soll samples
taken may represent merelr an average ot the
s011s .. included and therefore tna7 not provide
,.ield data tor an,. soil class � character.

5. As a compromise, and where the other plans do not
work well, there 1s suggested tor consideratIon,
a system ot "spot testing". This plan might be

t b. thus descr1bed.

(a) The a gent would request of a farmer
cooperator merel1 the privilege of
carr1ing out some test plots on the
rarmer's land, and the assistance or the
cooperator to the utent that he would
notify, the agent when he expected to
plant_ plow, seed, irrigate or harvest.
The agent would do the rest himself -
treating, harvesting ..nd recording.

(b) The area used cou.ld vary, but a plot
10' x 10' is plenty large. It could
be located anywhere in the border and
marked by a stake 1 toot long and 2" x 2"
driven to the level ot the ground in,
sa7, the S.W. corner or the plot or
otherwise as convenient.

(c) A so11 ssmple trom the c�ter ot this
plot would like1r be representative, and
harvesting da,ta could be obtained by the
USe ot quadrat sampling, or b7 harvesting
the block. Row crops could be adjusted
to suit cond1tions.

.

The objective is to make sure that the �eld data are
trom"a" s011, rather than trom an average ot 8011a.

3
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The Record of Activities for 1945
-------------------

On page 4 is shown a copy ot the So11s program at the
Annual Conference, December loth to 14th.

It w11l be noted that the morning session was devoted
to reports ot solls problems by the agents trom a number ot
counties. Because of the· background value ot the reports,
the summary of each is presented.

1. Apache Countl -- David W. Rogers, Agent. The
agent's report ot hIs solls problems appears on page '7.
They speak for themselves. No so11 projects were carried on
in :1945, but an inspection was made by the Station staft.

This count,. 1s of interest because it carries some

heavy alka11 lands, but is at an altitude where severe
freezing and thawing occurrs. A project t�k1ng these factors
into conslderation maY' be developed. ,

2. Cochise County -- Mark A. B11*s, Agent. This
report appears on page 8 and 9. It explams itself. On
page 10 1s a copy or some plot work do��wit� gypsum, sulphur,
aluminum, deep tillage, etc.

Mr. Bliss reports some eVidence of �provement in the
crop where the five ton ot gypsum was used, but Q�lieves that
more �lme is necessary beiore final decisions can be reached�

� ,

It will be noted that the agricultural chemistry dept.
at the University took an active part in the -carrying out
of this project.

Mr. Bliss also carried on an effeotive test with
fertilizers on-chili. Mr. Bliss describes the soil used as

Elfrl4a sandy clay loam, w1th a surface soil analyses ot
pH, 7.10; total salts 505; nitrogen 17 and phosPhates 11.
The results are summariaed as:

Treatment per acre Total weight o1d increase

No fertilizer

150 Ibs treble superphosphate

236 lbs.

256 " 8.5

29.66n calcium nitrate 306300

[300150

" " "

t
n treble superphospha. te ) 328 " 39.00



3. Coconino County -- Chas. Lueker, Agent. Coconino
has some very in€erestlng soil conditions - from highly
alkaline to distinctly acid. Also the county has a short
cool growtng season. These factors make ot this county an

important looation for comparing soll and climate effects
within the state. The agent's report begins on page 12.

4. Graham count� -- S. L. "Owans, Agent. On page 14
is a report trom Coun '1 Agent Owens ot Graham County on the
so11 probl�s of this county. These problems, along with
some others in that county will be inspected in January
and a program arranged.

5. Maricopa County John O'Dell, Agent. On page 15
is given a report on soils problems from Maricopa County_
The report was agreed to by the Maricopa County Extension
staff and was presented by H.B. Powers. This county carried
on test work in soils and the work is reported in the agent's
reports.

6. Navaho County -- David Creighton, Agent. The
writer arranged lor two trips by the station so11s men,
into this county and a plan of testing correctlves and
fertilizers on some heav1 silt s011 was carried out. A plot"
of this appears on page 17. No written report 1s available,
but the agent has stated that no results are apparent as yet.

The agent also conduoted some fertilizer tests on
alfalfa at Woodruff. This was later examined by the Station
group with the agent, but no results were in evidence. No
report of this work is as yet available.

7. Ptma and Yuma Counties -- On page 18 is presented a

sunnnar,. or:Elie--report from Pima and Yuma Counties, by Glen
E. Blaokledge, and on page 21 is shown a chart ot results
in fertilizing altalfa. On page 20 is a table gIving all
of the ti�es, from whioh the Chart figures were 8s1eoted •

. Such a curve is connuon in the hot valleys ot Arizona. How
general it may be in the cooler areas is not known.

8. Yavapai County -- Jno. McLernon, Agent. On pages
24 to 27 appears a report or the fertillzer and so11 projects
in this county. All of the work is in the test plot phase.
The results will be of value, not alone in that count,. but
elsewhere. All of the work has been done in cooperation
with the Department ot Agrioultural Chemistry and So11s.



9. Yuma Countj -- Robert J. Moody, Agent. A partial
report o� Yuma appears und� the Pima-Yuma report by Mr.
Blackledge, formerly agent in Yuma. This 1s shown on page
18. Again on pages 28 and 29 are given samples ot analyses
showing the charagter of some of the soil problems in that
county. The table, page 29, gives figures from an area used
by the agent to tryout a leacblng program.

The Depa»tment ot Agricultural Chemistry and Soils are

cooperating in this work.



SUMMARY OF TALK ON SOILS PROGRAM (Apache Con

D.W. Rogers
December 11, 1945

.
Due to salty water, which we bave in abundance tor part·

ot Apache' Count,., and the bad lands trom whieh a lot ot our

s011s are made,
.

we do have a real soil problem fUndamentally.

Also in St. Johns, We have a great deal ot alkali. We also

have in the Hunt Valle,. a very tight s011 about which we know

little or nothing as to methods ot reclamation. We have slick

spots, particularl,. in the St. Johns area. In the Round Valley,

due to over irrigation, we possibl:r water logged our land.

On'dry land farming area, our big problem is to get the

seed into the s011 betore the moisture leaves in the spring.

This can be overcome with a Lister Drill. We think that some

work should be d'one on the rallSe to check or to tiDi out the

amount ot water penetration we have lmder special conditions.

1



Dec. 11, '45
Mark Bliss, Agt.

I.' The Problem ot Certatn Tight Soils and· Studies relating to their
11mprovement.

SOIL PROBL'F.MS IN COCHISE COUNTY

1. Early Observations:-. Spotted condition particularly notice­
able in alfalfa and orchard plantings but also present in other
crops.

Bad areas appear as lighted colored areas on freshly plowed
fields.

.

Such areas more prevalent in the Stewart District and on certain
so11 types.

.

S011 temporarily classified as McAlister sandy clay laoas and
silty clay loams are the farming soils most affected, although
several other so11 types in the area show similar character.

McAllister soils near Stewart School show spottiness not near-
11 so pronounced as same so11s 3 to 5 miles 'closer to Willcox.

2. Early use of'Soil Correctives:-

Under stimulus ot AAA pl-yD1ents gypsum was widely used for 2 or
:5 years by many farmers in county and some a.re still using
gypsum.

Checku.p made by McGeorge, Matlock and Agent in 1943 - Most
pronounced results ot .soil improvement with Gypsum on non­

calca.reous, non-alkaline soils - Grizzle &'Gardner farms.
carter faam - gr,8ttm had improved surface but not subsoil -
McAllister silt,. cla7 loam. Some imppovement in nearlr all
other cases but 11m1 ted to surface.

other observations: E.C. Russell tarm - verY' heav1 gypsum
application caused water penetration.on so11 nearly �perv1ous
betore treatment. However, beds tmmediate17 began showtng
heaV7 incrustation of white alkali. Several reported some im­
provement - others little or none - others only first "lear.

Test planted to corn but to be returned �o alfalfa as being
best indicator crop.

3. Attempts to solve penetration problem in McAllister S olls.

Sampling ot comparative areas or Ijght and heaVJ' growth on
Christian (tormerly B.L. Wheat) tarm in late summer ot 1944.
Gave indication ot the trouble as tollows:- High total salts
(but not prohibitive to growth) tn upper horizons. at subso1l -

consistently higher in all subsoil than in surtace soil - lolls
highly d1. spersed and shown as to 0 heaV1 to measure moisture
equivalent.

Discussion at S011 Clinic:- Bliss Brought out qUestion that W8
.



have no guide to show mu.ch gypsum to app1:r or whether or not
some methods ot application are better than others. A18o� that
ordinary amounts may bet be sufficient tor mtne solls because ot
factors not yet known.

Decision reached to set up tests on Christian farm. Agent and
Soils Departaent to cooperate.

Tests to include:

GJPsum at rates ot 1000, 5000� and lO�OOO lbs. per acre.

Application to topsoil and to, subsoil.

Subsoil1ng part ot each plot to tind it this sid to penetration
increased 81,Psum ettiolen*,..

Added: Border to test application through irrigation "ater� and.
use ot alum.

4. Observations on pres�nt rears work:-

Lack ot uniform! ty in soil destro7s reliability- of visual ob­
servatlono

Subs011ing 'stood out in early 'development but was not uniform
and not too noticeable in matured corn except possibly- on W)­
treated or lightl,. treated plots.

Soil sampling - Prior to test ,and in t.ll - Also samples tor
mechanical tests by Smith - U. ot A. to reports on tests.

Noticeable accumulat10n ot white alkali an Slrtace on heavil:r
treated plot.

Shallow rooted crop not a' spod indicator. Future years and
future 8011 te'sts w1l1 be required to determine what is
actual17 happening.

II. The Problem ot How to Fertilize Certain Crops.

Fertilization ot Chili to dete�m1ne whether Nitrate or Phos­
phate is of most importance on tJpical partial1:r depleted
s011s.

Results tabulated:- accompanying Sheet.



North

n.L. �bnD.t
cochise Count7

ROAD

..- Border 1 Border 'r:
(ileD.V1 Irr1c:a_gt_1o_n...)..........__,., ..........(lt-O_l'!!n_1 Irrica.tion)

Plot l{o, Sub-soiled Plot width

1 omrd 100'
•

3 check. DOl

4 It?OO lbs 0lP- Sub-so11 AppUOIl t1en oot
""'

6 1000 lb. 0lP_ Curiae. 00'

Weat �t
6 Check

7 01 ton GlP. Sub-soU Applieo.tlcn

0 li ton Q11>. tub-so11 a 1t ton turto.ea

{) Ct ton G7P� 8urtace l�ppllCQ.tim

10 Cheol'

11 5 ton 0lP- Sub-soil

12 2, ton 0'11'- turtac,. n} ton Sub-Dol� 50-

13 £) ton. Q11'- turta.c� Appl1C4tlcn ljO·

14 Cbeck oot

15 �!�nUt.t �U!E!ltlt!n to! :
16 Guard 100'

r.ord,_l'

30' �O'
Border 1 .. h�V7 1rrl��tl(ll Dardar 2 - norm�l 1rr�at1on.
All nooun to o.re 1lt pt'l' QCrft 1'!l ta , 0



Tucson, December 11, 1945

SUMMARY

Coconino Countz - Charles Lueker

1. While Coconino has some tight s011, with high PH and high
salts, these areas are relatively small and are not included
in this report, which deals onl,. with drJ land tarms. These
tight areas DI1st be irrigated.

2. our problems in the d:r., land areas ma,. be listed as:

a. Selecting 8011s that' are suitable tor cirJ land tarm­
ing under CoconiDo raintall conditions.

b. Selecting the type ot tillage practice that w11l
make the most efficient use ot the rather limited
average annual precipitation, rain and SlOW.

c. Selecting crops that are speciall,. suitable to our

�o11 conditions.
'

d. Mainta1ning the fertility ot the so11 under dry
land conditions.

.

II



Coconino Countl -- Charles Lueker, Agent.

Coconino County 1s especU.aUy.,.j,nterest1ns· because ot
its dr'11and farmlng industr7. The agent's report ot his
problems appears on page' "11 • These d:ry land so1ls vary
of course,. but appear to liiclude two qulte distinct types.

The following table presents important factors of one

type of 8011 -- showing surface so11 only. This 1s the
acid 8011 type.

Name of
operator

pH T.S.S. Nitrate Phose Pot. !l.E.

49 27Proctor,Ben D. 5,80 "

5.95

"5.98

'1

100 11 5

105

205 33

6

4

31

48

29

30

Jordon,Oakl7 6.68

6.00

6.22

190

210

220

8

20

12

Tr

4

Tr

o

28

19

33

26

38

Marlar,Thos. 7.10

6.90

150

160

Tr

Tr

Tr

Tr

28

30
,

Burrls,HeD.rl 5.98 3215; Tr Tr 53

Piper Ranch 385 8 ? ?

Rowland, O.H. 6.82 100

325

'1

13

4

Tr

100

41

21

47

Prlngle,Andrew 7.10 --350 278 16 --

Anderson, �.E. 6.55

6.55

205

180

40

16

22

24

--

--

28

26

The agent reports these 8011s aSt having a low pH and a

relat1vely high M.E., and that such s01ls are slow solls,
crops require more time, adapted to small grains and
potatoes.

I�



The agent also reports another tiPe of 8>11, which he
describes as having a h1fher pH, above 7, and a lower !l.E.
"These soils," he' says, will succeed w1th less ·but with
more frequent ratns, and quick so11s, promoting early
matu.r1tr. They are adapted best tor beans, corn and
potatoes. When rain 1s abundant w111 succa44 with small
grain and potatoes.

The agent presents a comparative analysis of this type
of s 011.

Farm Zone ER T.S.S. Nit. Phos Pot. f4.�.

Lawson 0-18 7.20 110 6 8 ... 21

Orr 0-15 8.15 230 a 9 17

A set ot X.E. figures tor a tn>1cal farm in this
area ls also ava1lable� �

M.E. Figures

Hole No. 0_7" 7-12" 12-48"

1. 13 17 18

2. 11 13 16

3. 13 15 17

4. 11 13 16

The t1gures indicate the, relat1ve11 coarse
character o� this s011 material.



SOIL PROBLEMS OF GBAlW4 OOUNTY

.Tucson. Dec. 11, '45
S.L. Owens, Agent

The most important s011 problems in relation to the
Sattord area are:

(1) the controi ot alkali salts where one does not
have sufficient water to do leaching.

(2) The gett1ng ot a stand of cotton on heav1 soUs
whiCh crack open atter each irr1gat1on.

(3) The control ot alkali on s011s where the _tel'
table is w1 th1n 4 teet of the surface and where it is almost
impo••1ble to get drainage on account of thls land being
the same elevat10n as ·the rivel' bed. In tact the farms I
have in mind are right along the river bottom.

(4) How to . sat water penetration in steep clay land
growing alfalfa which has previously been h'r1gated several
t1m�s w1th muddy water.

(5) How to get water to· penetrate in slick spots. Some
ot these spots betng not over 20 teet square.



So11 Problems of Maricopa Countr
by

H. B. Powers

Tucson
Dec. 11, '45

A. Problems

1. Moisture penetration in 4/5 zone

2. Slick spots

a. Dispersion

b. Black Alkali

c. Soil StrUcture

3. _Qomp�cted or tight zonas

4. High pH

5. High Salinity

a. permanent

b. transient

6. FertiliZing ··Gains - Amounts

B. Methods ot Correction

1. MOisture'penetration in 4/5 zone

a. Cultural or mechanical

1. Method ot irrigation

a. Routh or smooth

2. Relevellng -- proper slope

3. Sub-soiling

4. Organic matter

b. Use ot s011 amendments, i.e., sulphur and gypsum

1. Dwtermination ot need - chemical and mechanical
anal,.sis

2. Rate of application

3. Method ot application - Maddox C01

4. Determination ot results - Doulson

2. Slick spots

a. Determination ot oause



1. Cultural practices

a. Dry ploughing va. wet ploughing
b. Floating

2. Dlspersion

3. Black a lkall

4. Soil structure

5. So11 analysis

b. Correotive measures

1. Addition of organic matter
l

2. Irrlgating·rough

3. So11 amendments

4. Dr,-1ns out

3. Compacted or tight zones

a. Surface

b. Subsoil - Kaddo.x:

4. High pH

a. Relationship to alkalinity

b. Sulfur - roses

c. GJPsum

1. Classification ot solls

d. Orga.nlc Materials

5. High Salts

a. Permanent

1. Toleranoe ot d1tferent plants to salt

2. How cor�ected - etfects at leaohing

3. Subsoil t.r,pe and ground water level.

b. Transient Salts

1. Tolerance ot seedling plants to salt

2. Conreetlon.



SOILS PROJECT

'/ Jas. A. HansenftllJ)Agrlcultura:l Agent
College ot Agriculture

)
) Cooperating

Location:
Size:

Section Tap. l8N., R. 18 E.
150' x 175' = .06 ea. plot

Irrigate
Grade
Water

E to W
Lwvel
SiltY'

Rotation: Corn 1945
Corn 1946
Oats 1947
Altalfa 1948 on

N.

11-48 [}1P.2000#

11-48 G7P.2OOO# !lanure 10 '1'

11-48 S 400 Manure lOT

11-48 S 400 rtJ �OO#
�

). 1 So 1 Check
�
p::
....

...

G1P. Am Sul
0
2000#'O'l

�
CIl

Gyp. Treble Super·300#

G7P. 11-48 300#

11-48 llanure 10 T
,I ,. �

Check

150

S

10 1945 applications

9 Applic,tion Rate

e 1-Gypsum 2000# per A

2-8 400# " "

7
3-Manure 2000# " "

E
4-Al S04 2000/1 " "

6

5-11-48 300# II II

5
6-Am Sul. 300# " It

4

3

2

1

D.E. Creighton



SOIL PROBLEMS YUMA AND PIMA COUNTI�S

Tucson, Dec. 11, '45
G.E. Blackledge, Agt.

SUMMARY

I. Penetration' ot air and water is foremost problem.

(a) First essential is proper land levelling.

1. Need more stud,. on amount ot tall in

relation tQ soil type and profile.

2. Need stud,. on efficient size ot borders.

3. Need work on construction ot bo1'ders.

(b) Means ot improving crumb structure needs more study.

1. What methods or materials will work on

what problem s011s?

2. Costs in relation to benefits?

3. More field work supporting laboratory wo�k.

II. Plant Food Deficiencies are general.

(a) Available phosphates.

1. Probably tied up with soil reactions and

physical conditions in many soils. More

attention should be given to correcting

so11 structure.

2. Use of supplemental plant tood requires

more study on rates end methods ot applica­

tion. Carefully conducted field tests on

different so11s are essential.

(b) Nitrogen deticiencies.

/<1>



1. Also tied up witn soil"reactions and

ph7sical condltiens in many soils.

2. Methods, rates and time of applications

are �portant. Requirements probably vary

with diff'erent 80ils, d1tterent crops and

�eather.

(0) Deficiencies 1n minor elements.

1. F1eld tests to supplement Lab. work.

III. Value ot So11 ADa�jles

(a) Available phosphates very good. Need physical

analyses with it.

(b ) Nitrogen - very indefinite - maybe an indication.

(c) T.T.S. - very perplexing without a complete

picture of' th� soU.

(d) X.E. and aggregates gives valuable information.

(e) Profile stud,. verrimpcrtant tor interpreting

8011 anaylses.



An Alfalfa Fertilizer Test _. Glen E. Blackledge

Pima Count,- -- 194.5

----.�------------�-�----------�--

Border ,

No. Treatment pel' acre By cuttings: \ t� increase in field

Ma717 June 19 July 2&·.;A\1SS2S Oot.8 Nov.30

1st 2 3 4 5 6

; Check x x x x x x

10 200 lbs Tr Super P. 92.3 9 5.4 17.Q ' 6.7 21.4

II 400 " Single Super P. 100 25 39.4 -2.3 14.3 36.4

12 5 ton manure 30 8.3 20 9.1 14.3 45.5

13"(11 Check x x x x x x

14 20 gal. L. Phose 2.3 0 42.9

15 Check x x x

The above tigures illustrate a rather common experience in the warm

valle1 areas - a definite lowering ot the response to phosphates during
the hot months o�· the 7ear, and an increase as the weather cools. Over a

period 'ot years, this writer found no exceptions to this general tall and
rise. (Work done at altitude ot 3000 teet). Whether such results occurr
in the cooler areas is not known to the writer. The results are important
in that agents should know what to expect from dElJlonstrat1ons.



Chart showing climatic intluence on alfalfa response to
phosphate and manure. (For further' comment see Pima and
Yuma report page 1"a and table or results, page �O"'" ).
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I June July- Aug. Sept. Oct. Hov

Percentage increase percuttlng (6 cuttings) oalculated trom
average results trom 4 treatments - 200 lbs. Treble Super­
phosphate; 400 19s. -Single Superphosphate; 5 ton ot manure;
20 gallon of liquid phosphate. (All figures on a per acre
base). This 't1Pe. ot curve 1s quite frequent in the hot
valle7s•



A Possible Long-Time Effect of Gypsum

An interesting piece ot work was done in Pima Count,.

by the County Agent, Mr. Blackledge, and the University

So11s division. While conditions do not permit the draw­

ing ot definite conclusions, the facts and figures are in­

dicative of a definite result.

The analysis figures are shown on page 23, and the

facts may be related as:

A car load of gypsum was applied t�nthls land about
,

'

15 years ago, and the etfect was pronounced ot no value.

In November, 1945 holes were dug on the treated and un­

treated areas and analyses made as shown on page 23.

The similarity of the M.E. figures in the first three

plots indicate a similar so11, while the dispersion 18 rcent­

age tigUl"e8 show a verY' marked difference between the treat­

ed and the untreated borders, especially between borders

2 and 3.

Is it possible that it took a number of rears to bring

about the desired results.



s.: R..:....=r: ;04 ..
y

f<')

n

..•�u..

1. J West 0"-5" 7.90 1,010 37.2 16.7 20.0 65.0
No Gyp

" 10"-20" 8.40 2,900 (p) 49.5 79.3 86.5 94.1
II 20"-23" 8.60 2,960 (P) 46.6 71.4 85.0 96.4
rr 23"-38" 8.30 4,125

-

(P) 51.4 74.7 89.1 97.8
" :S8"-48" 8.27 7,250 36.1 60.0 84.5 96.1

I
2.
No Gyp.1 North 0"_6" 8.03 1,265 34.3 25.0 35.3 78.9" 6"-12" 7.98 1,435 32.2 28.6 39.1 81.9" 12"-32" 8.22 2,920 24.4 56.4 47.0 84.0n 3211-42" 8.27 5,605 37.1 69.2 77.0 87.0" 43"-48'.' 8.25 2,840 18.6 50.0 73.7 89.7

3. I E�st 0"-4 7.93 1,015 33.3 10.5 14.'1 63.7
Gyp. 4"-11" 7.90 805 35.9 12.8 23.4 66.7" 11"-17 7.85 915 38.7 16.7 24.6 55.2" 17"-19ft 7.90 895 34.1 14.1 ,22.6 60.9" 20"-25" 7.90 950 30.0 13.1 18.5 65.5" 27"-45" 8.22 600 19.7 16.7 20.2 79.0

4. bst.-Gyp� ddle 0"-4" 8.03 530 20.5 B�O 7.3 '71.'7" 4!'-12" a.oo 615 23.9 '15.4 22.4 63.3" 12"-15" 8.00 635 24.9 11.5 14.5 68.2" 15"-20" 8.06 480 17.3 5.6 11.4 72.1u 25"_38" 8.45 340 8.1 0.0 0.0 47.8

(P) Puddled



I

Yavapai County -- John McLernon, Agent.

On page 27 18 shown the dia�am ot a plot tor testing
the 1ntluenceor-certain materials (shown on the diagram)
on the structure and fertility ot the so11. There tollows a

table showing the analysis of tour soil samples taken trom
tour borders included in the area being considered.

Soil Analys1s trom the K-4 Ranch

Sample
No� Zons pH TSS PO Dispersion �

ot clay & tine
S1lt

27 20.2

27 16.4

25 16.3

30 15.0

1.

2.

0-12 8.05 320 14

0-8 8.30 405 19

8-16 8.17

0-12 8.15

73

33

9

14

15

10

When dr7 this s011 is inclined to ttfluft", and'when wet
to teel rather " ••apy". The pH, though not high is in the
danger zone, but the disperston t1gures.are quite moderate.
Correctives and organic materials are being used - as noted
on the chart, page :"27 • The results will not be available
until the tall of '4G •

.".
On pages __2_ti__ and 26 appear plots ot two tertiliz-

er tests 'on natur---aTmeadow grass. Each plot inoludes one­
tenth acre and the tigures shown are on a per acreage basia.
Since the treatments were made in late July and earl,. August,
the best season'a.results were not expected. As there was no

wa,. of harvesting the increased 11elds or grass, observation
was depended upon. On both plots, the operators report:

no results from the Treble Superphosphate
no

" "" 300# application or 16-20
fair It "It 700# n or 16-20
good· R b8th applications ot the amonium

nitrate.

The soil is ot a rather heavr clay character and sub­
irrigation operates on both ranChes.

Both plots have had one-halt their area seeded to
clover and a phosphate response should appear th1s tall or
next sprtng. All plots will be observed in the 1946 Beason.

This work was planned and carried out b,. J'no.1JIcLernon,
Count7 Agent, Yavapai Count1�



Commercial Fertilizer Tests on

Meadow Lands

Long Meadow Ranch

1/10 acre plots

Check

Am. Nitrate 700 lbs. per acre

Check

.

Am. Nitrate 300 lbs. per acre

Check

16-20 700 lbs. per acrE North

Check

16-20 300 1bs , per acre

Check

Treble Superphosphate 700 lbs. per acre

Check

Treble Superp�osphate 300 lbs. per acre

Check

Material applied - August 2, 1945

-North one half seeded to clover



Commerc1�1 Fertilizer Tests on

Meadow Lands

John Thompson Ranch (Williamson Valley)

NO
Treble Superphospha"te 300 lbs. per acre

Chec�
I

Treble Superphospha�e 700 lbs. per ave

Check

16-20 300 lbs. per acre

Check

..

16-20 700 lbs. per a ere -7

Check

Am. Nitrate 300 lbs. per acre
.

. Check

Am. Nitrate '100 1bs. per a ere

Check

Kater1al Applied - JulY' 26, 1945

West one-halt or plots seeded to clover

rth

71



X-4 Ranch -- F.'3. Donovan .. Forecan.. Big Chino. Paulden. Aruona

Worth

--------:----------,.---------,--------. I
-- .._-- -- ....-.------------...

• t J •
•

50 los. ',400 lb.. 1 ton .20 Ibn. • 200 lbs. Il lbs� X7e
• - • - t •• ,., • l.

'Ir. Su�r I01P �anure :;un. Nltrate : Sulpb:ar flowed under
• l • • t '

, -I •

'I
1, f. .• • t •• • t t

-------------�--------------r------------1----------__,r_------------�----------------i ! I t I
: f if!

u f • Mr61't1f" I • ,
I t v.u. :t\oJA • • f1t

t I I I • l!
• • • t I• I • • '.
f s

:

f t
f

-------------�--------------�---------�------------�----------�---------------.-• t • • ,' , . . .

li,-e 1400 lbs. � lbs. 1800 lbs. I 2 ton :00 lbs.
: • -. t

-

•
400 l'be. • fulphur Jr'r. f';uper ,alP_ I �ure �;m. Hitrate• , • t •

G7P i �l"'�.. I : ,
: r : I :ro lbs. .

• I ,,: t.
It: •

_

. h-r. Super Phos.
---------------------------------------- _J � -----

Bov. 9, '45 -- Plowed, Barder�d. Tr�at9d. Irr�ated -- except nitrates.
Plota to 1>9 planted to corn about !:s.7 '46 - and treated with Nitrates.

Plot size -- 33' b7 135'

South

P
-.J



Yuma County -- Robert Moody, County Agent

This county 1s in the process of rapid expansion
And carries man,. s011 -problems, trom the coarse meaa sands -
M.E., 4 to 10 - to the heaviest of clays and Silts, otten
carrying high salt content.

Mr. Mood,. has sent man,. samples to the . laboratory
this past 7ear and is carrying on a major project in leach­
ing.

As illustrating - the character .. ot the soll, a table
is presented on page �9 showing the pH, T.S.S., and M.E.
ot the soils on the leaChfiig project. Water 1s not abundant
at this place, and the agent reports no leaching results so

tar. It is teared by the agent that when leaohing 1s
accomplished the pH will r1se, and correctives will lBve to
be applied. The Solls Division at the Oollege 1s Cooperat­
ing fully in this proJeet, and co rrect1ves have been applied
on ·this test.

.

As illustrating a more complete analysis ot the
character ot the so11s, the tollowing sample i. submitted.
Note the salt content variation.

A. J. Jlai!!1n1 Roll

Hole Zone M.,!. Phose N. :2H T.S.S.

1. 1st it 31 4 15 7.65 13,500

2. II n 28 11 14 8.15 610

3. " " 34 8 252 8.05 1,115·

4. II It 38 " 11 7.80 5,465
I

5. " " 32 4 .-Tr 7.85 2,735

c.�. L1ntestl - Yuma Kesa

1. 0-2"

2-8".

12 2

9 12

9

9

7.90

7.90

2,595

1,695

Besides th1s intimate study oLthe soll, Mr. Mood,. is
considering the salt tolerance of the var1au.s plants, and the
use ot the grass :ramil,. as a reclaiming agent.



ANALYTICAL RESULTS FROM J. �ILY FARM
'. Yuma Solls Project

Submitted by R. J. Moody, April 2, 1945

pH Total
Sample 14ark1n6s of Paste Soluble Moisture

Salts Egulvalent
Field No. Check No. Depth

ot Sample

1 1 0"_6" 7.85 2,330 35
1 ,1 6"-24" 7.95 1,160 20
1 1 24"-48" 8.30 1,050 5
1 1 48"-84" 8.60 1,180 5
1 a 0"-6" 7.75 3,2$0 25
1 2 6"-24" 7.90 2,435 17
1 2 24"-48" 8.10 1,405 12-
1 2 49"80" 8.45 890 4
1 3 {l"-S" 7.75 1,990 28
1 3 6"-24" 7.80 1,665 26
1 3 24"-48" 8.65 610 3
1 3 48"-80 8.40 9aO 4
1 4 Oil_6" 7.85 1,725' S
1 4 12"-18" .7.80 1,925 32
1 4 18"-30" 7.85 1,810 28
1 4 30"-48" 8.45 625 25
1 4 48"-80" 8.50 665 5
1 S o"_S" 7.70 2,820 :5
1 5 6"-24" 7.85 1,875 34
1 5 24"-48" 7.70 4,300 30
1 5 48"-80" 7.80 31595 24
2 1 0"_6" 7.75 2,aOO 33
2 1 6"-24" 7.65 4,325 30
2 1 24"-48" 7.70 4,325 27
2 1 48"-80"

.

7.70 51280 29
2 2 0"_6" 7.70 5,780 36
2 2 6"-24" 7.90 2,280 31
2 2 24ft-48" 7.95 2,455 23
2 2 48"-80" 7.85 31760 28
2 3 0"_6" 7.90 2,855 3$
2 3 6"-24" 7.65 7,810 29
2 3 24"-4S" 7.75 6,220 23
2 3 48" ..72" 7.65 41875 20
2 4 0"_6" 7.75 4,525 34
2 4 6"-24" 7.50 12,420 32
2 4: 24"-48" 7.70 6,620 22
2 4 66"-72" 7.rr5 52370 16
2 5 0"_6" 7.75 8,830 32
2 5 6"-24" 7.60 11,265 30
2 5 24"-48" 7.65 12,000 32
2 5 48"-80" 8.30 1,745 3



A List of 'S0111 Problems presented at Soils Day -
. �

Extension Conference, Tucson, DeC. 10 to 14, '45.

----�---��-�----�---------- BY' Counties

HIGH SALT •••• lVATER & SOIL

Apache ••• Maricopa

TIGHT 00:c:..

Apache, Cochis, Graham, Maricopa

SLICK SroTS ••• SPOTTED

Apache, Grahwn, Cochise

ALKALI SOILS (high pH.)

Apache, Maricopa, Cochise.

WATER-LOGGED ,LAND.

Apache, Graham

AMENDMENTS ••• HOiV MUCH? ••• HOW APPLY?

Coohise, Maricopa, Pima-Yuma.

FERTILI ZERS •• KINDS'1 •• AMaTNTS? •• METHODS'1 •• T!ME?

Cochise, Maricopa, Pima and Yuma.

HI.GH WATER TABLE PRO�EMS ••• HOW TO HANDIE.

Graham.

POOR WATER PENETRATION

Maricopa, Apach�.
TIGRr SUB. SURFACE' ZONES HOW TO HANDLE?•••

Mar1copa

SUB. SOILING EFFECTS?

Maricopa

ORGANIC MATERIAIS ••• KINDS AND METHCD S OF USING?

Maricopa

};tORE MECHANICAL ANALYSES NEEDED ••• Maricopa
,

PROPm TILIAGE PRACTICES? ••• Marioopa



S011 Problems by Counties -- continued

----��----�-----------------��-------

EFFECTS OF.LFACHING? ••• Marioopa
.

,

RELATION OF SLOPE, WATER PENETRATION AND SOIL CLASS? Pima-Yuma

D1PROVEMENT CF SOIL STRUCTURE? •• Maricopa, Pima-Yuma

'FIELD WORK NEEDED.TO SUPPORT' !AB. WCRK •• Pima-Yuma

PROPER BORDER CONSTRUCTION? •• Pima-Yuma.

EFFECTS CF DRymG Ou!' SJ ns ••• ON STRUCTURE? ••

EFFECTS OF HIGH SAme ClNTENT ON SEEDLmGS? ••

Maricopa
II

. -

THE USE OF MINOR ELEMENTS m FERTILIZnlG? •• Pima - Yuma
.. ...

SELECTION OF LAB. ANALySES FOR FIELD USE AND
INTERPRETATION <F 'lHESE? •• ' Pima - Yuma.

METHOD OF STUDYING SOIL PROFILE? ••
n "

OVERCOMING EFFECTS OF MUDDY WATER IRRIGATIONJ •• Graham

DRY LAND

------_ .._-_ .._ ...

BEST SEEDING ME'l'HCDS TO SECURE GERMINATION? •• Apache, Coconino
.' .

SELECTING EFFICIENT DRY LAND SOILS ••• Coconino

SELECTING ADAPTABLE DRY LAND CROPS AND VARIErI:ES? •• Coccnino

BEST MOIB.rURE CONSERVATION TILLAGE �Hass •• Coconino & Apache

WHAT PENETRATION IS BEmG OmAINED ON THE RANGE? •• Apache



SUMMARI 2'ATI CN AND RECOMMENDAT ION CF THE S OILS COMMITTEE

I.A. Briggs and K.K. Henness
Tucson, December. 11, 1945

--�----�-----�-��-------

The purpose of the Workshop on Soils was to assemble
the problems ot soil management so· that research and exten­
sion workers would have as complete a picture ot the
problems as possible and to present briefly the methods of
approach and recommendations on (1) salin1ty and fertil-
1ty problems, (2) available moisture in s011s, (3) aggrega­
tion ot solls,.farm practice and soil structure, and (4) 8011
and water analyses. .

The discussion developed that the following solls
problems are common to all irrigated areas:

1. Land levelling or preparation ot land for irrigation.

This may include terracing and the preparation tor
corrugating where used,.as well as other speoialized
types.ot handling. More results benefiting more

people can be had from 'Work on this matter than on

any other one thing. rt 1s fundamental to reach­
ing fertilizer trials and soil amendments tests.
Recommendations will vary but can be made fairly
det�lte. Better level1r� 1s a proJ�Qt that best
can be handled in the field by the Coun"ty Agrioultural
Agent, oooperating where possible, with other agencies
1ftcludlng such work in their field ot opera tine.

2. Tight 'soil problems including sliok spots, tight sur­
face soils and impervious sub-soils. These usually
are combined with

3, High pH problems and often sal1nity problems in­
cluding saline water conditions.

4. So11 amendment problems, particularly gypsum, sulphur
and organic matter.

5. Fertilizer problems.

Special 5011 problems of more or less localized nature
are almost endless and include such things as, handling dry
farm solls, high water tables, weed problems, use of s1lty
water, depth of cultivation and many others.

The discussion further developed the taot ot the great
importance ot 80il physics, water analysis, character of
salts, elevation considerations and response to treatment at
different times of the year. Much conSideration was given to



the use of gypsum and sulphur as so11 correctives. Because
of the cost of such treatments there Is,a possibility that
gypsum or sulphur applications should be on an exploratory
basis, often with combination with fertilizers and/or organ10
matter and continuing from yea:r to year in amounts considered
mecessary. In the discussion there developed that there may
be some soils which better might be abandoned than to under­
take the expensive soil treatments necessary for reclamation.

The oommittee feels that insuffioient emphasis was

given to the use of sod orops as a means or correcting soil
troubles and that in many cases such crops will reolaim land
where the use of soil amendments would be prohibited.

The subject of fertilization', was given considerable
attention. There appears to be a considerable amount of
laboratory information on the SUbject, but a marked lack of
information on the behavior of fertilizer treatments under
many soil conditions. There 1s �. considerable observation
material on the effect of different fertilizers under differ­
ent soil conditions. However, results achieved on one f�
often are not indicative. In general, there is a lack of
information upon ,v.hich to base definite reoommendations.

The use or fertilizers has developed rapidly in Arizona,
sales have increased to the point where they approximate
$1,250,000 a year and it is felt that there will be a further
increase.



The preceding report accurately records the sentiments
expressed at the Soils meeting and the following set of
resolutions# after sone consideration and Changes by the
connnittee, are approved by the writer.

Recommendations of the Soils Appraisal Committee
·of the

Extension Sertice Conference -- Dec. 10 to 14, 1945.
�--�-------------�-----

1. The Extension Service appreciates all t,ypes of field
Service rendered by the Station Sta..t'f and would
especially appreciate the services ot a man from the
Department of Agricultural Chemistry and Soils, who
would spend much time 1n the field supervising re­
search and field-te�t plots on various soil types and
in different areas.

2. The Soils Specialist of the Agricultural Extension
Service should, with the advice of the County agri­
cultural extension agents and the Department of Agri­
cultural Soils and Chemistry secure cooperators and
assist in the management of the above research and test
plots. He will also assist county agents in oonducting
demonstrational and exploratory work along with field­
test work, with fertilizers and soil amendments.

3. It is reoommended that the EXtenSion Service through
.its so i1s speCialist" and acting in cooperation with the
Department of Agricultural Chemistry and Soils would do
well to seek some type of aotive oooperation with the
Salinity Labor�tory in work on major soil salinity
problems.

4. It is recommended that the Extension Servioe request
from the Station as much service as may be possible in
the field of miorobiology. This reoommendation was

suggested by the fact that almost no discussion was de­
voted to the subject of soil miorobiology, though green
and barn-yard manures were mentioned, as was the use ot
Bermuda grass in one area. It is suggested that under
some conditions mioroflora may be as important as so11
structure and soil composition.



Climatic Data in Representative' Areas at Arizona

Location
Annual
precipitation �t. Max. Ext. Min
inches temperature 1 emperature

Fl§gstaft

Florence

Holbrook

Mesa

Phoenix

Pinedale

Prescott

Snowflake

St. John

Thatcher
- ,

Tueson

Wellton
. Wilcox

Yuma

22.8

9.99

9.43'

8.91

92 -25

115 11

106 -20

116 17

118 16

111 • 26

105 ·12

102 ·,24

105 • 22

116 8

110 12

116 19

110 2

119 22

20.66

18.52

12.49

11.42

8.87

10.96

10.95

3.10

It an,. significance be attached to the eftect ot
"treezing and thawing" on the tilth ot normally' tight salls,
or to the influence of temperature on the eaSe ot water
penetration into these so11s or to the influence ot temper­
ature on phosPhate response on altalta(see t�per4ture curve
page "21. ). then certa1n11 such data a8 1s g1ven in the
above tabie should receive careful attention. (Cl�atic
data from The Climate ot Arizona by H.V. Smith - u. or A.
bulletin No. 130).



A Study of Published Literature Eealing with Growth
Response on Soils Sim1lar to those in Arizona.

--�--------------��----

In order to better understand Arizona's so11s, the

writer has undertaken a study of the published literature

from State and Federal Agencies that lnc�de studies of

soils sl�lar to those 01' this, state.' Chietlr this stud1

has been confined to those adjoining states, and the areas

within those states, where the annual Jrecipitation is

normally below 15 inches and the soil is alkaline. Con­

s.ideration is also 'given to the temperature factor in

these areas. So tar special attentiDn has been given to

reports from New Mexico, Colorado, Nevada, Utah, and
i.·

Southern California, along with the reports emanAting from

the U.S. Salinity laboratory at Riverside.

This literature is 'being abstracted-tor Extens10n Use

and a sample of suoh abstraction appears on page 34.

All sta teme nts are direct quotat1ons.



Publleajions Relating to Mineral Fertilizers (see p 32A)

Name of publication No. Date State

Cotton Fertilizer Experiments in
the Salt River Valley

Fertilization ot Alfalfa on
Alkaline Calcareous So11s

Bulletin
129 Sept.lS, 1929

Bulletin
154 Oct. 15, 1936

Arizona

Arizona

The Produotive Capa.city cif' Semiarid Bulletin
Soils and the Present Emergency 182 March 1942

Grain Followlng Sorghums Nitrogen
Improves

The Phosphate Nutritlon of Fruit
Trees III. Comparison ot Fruit
Tree and Field Crops Response on a

PhosPhate Deficient So11

Nutrient Deficiencies of Citrus
Symptons, Cause and Control

Sweet Corn Fertilizer Test

Onion Fertilizer Test Plot

Sweet Corn Fertilizer Test

Fertilizer Tests on Early Sweet
Corn

Arizona

CaliforniaApril 1932

Reprint 1942 California

Reprint 1945

1942

1944

1944

California

Mimeo
I

Calitornia

CaliforniaMime0

Mime0 California

Mime 0 1941 California

Comparison of Methods for Estimating
Available Phosphorus in Alkaline Bulletin
Calcareous So11s 2 March 1933

Phosphate Fertilization Pays

Colorado

Circular
44 April 1945 Idaho

Carbonio Ac1d Soluble Phosphorus and
Lime Content of Idaho S01ls in re- Reprint October 1944
lat10n to Crop Response to Phosphate
Fertilization

Idaho

Commercial Fertilizers tor the
Irrigated Sections of Western Bulletin December 1944 Nebraska
Nebraska 365

Nebraska Outstate Crops and S011s Bulletin Januar1 1945 Nebraska
Tests 373

Fertilizers and Manure in the Im-
provement and MaL ntenance ot S011 Bulletin September 1944 Nevada
Productivity in Southern Nevada 171
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Abstracts from "Some Soil Properties Related to
the Sodium. Salt Problem in Irriga.ted So11s."

U.S. Technical Bulletin #902
By Robert Gardner,_ working at the Riverside Salin1ty Laboratory

(All statements are quotations)

"The settling volume was rela.ted directly to the extent
to which the soil, had been dispersed. tr Page 2

"Mechanical puddling resulted in settling volumes
approximately the same as the 100-percent sodium treatment
and dispersion by dilution, regardless of Whether the
soils had been previously treated with, sodium salts." 3.

---�-----------------

"The rate of wetting by capillary movement of water and
the rate or water conductance under a hydraulic head were
both round to be closely related to the poor structure re­

sulting from salinIty." 3.

"The results indicate that either the rate of wetting
or the.permeabi11ty of samples treated with soil amendments
can be used to indicate whether a soil will respond to
amendments in the field and how much amendment materinl will·
be necessary."., 3.

---------------------

t'It is concluded that the poor physical condition of
many saline soils 1s modified by so many other factors that
it is not alway� directly correlated with either the per­
centage of replaceable sodium or the conoentration ot salts
found in the soll. It 3.

---�.--��-----------�

"To make the experiences gained in improving a saline
tract or land applicable to other tracts, it is evidently
necessary to modify the methods to suit local environment
conditions and inherent 80i1 features." 4.

-.-.--�--------------

, "The degree of clay disperSion, the settling volume ot
floccular or granular so11 in water, the permeabilIty ot 8011

3f



to water, and the rate of wetting by capillary movement ot
soil moisture are closely related to the extent and type of
aggregation of the clay crystals.t1 4.

-�------�--�----�----

"The solls deflocculated after treatment with high per­
centages of sodium salt, however, form massive aggregations
of low density that settle slowly to form large settling
volumes of gelatinous. consistency." 8

�-------------------�

"In the past there has not always been a clear dUf'er­
entiat ion between the granular particles of so11 of good
structure and the bulky f'loccules of' a s011 of poor structure.

It 8.

-----�--------------�

"Oomparatively large changes in sodium percentage in the
lower peroentage range produce small effects, While compara­
tively small changes in the higher percentages range produce"
large effects."

.

10

"The results show that more than merely saturating the
soils with calcium may be required to correct the undesirable
physioal properties that have been caused by sodium." 11

�---�---�------------

"Since the change trom a sodium to a caloium system
does not necessarily resoors a desirable physical condition,
the effect of other possible factors must be considered.
Among these 1s the process of drying. It bas been observed
that drying often has a very beneficial effect upon the soll
structure both in the field and in the laboratory." 12

"The settling volume of the so11s dlspersed by mechanical
puddling was gt-eatly increa.sed in all cases, regardless ot
the extent ot sodium saturation." 14

--------�---��--------

"The production of vegetation on the land where poss ible
is thought to be the most generally economical method ot
improving permeability." 16.

--�-��------�--------



"G "Gypsum has sanetimes been effective and;" for reasons
not alwaT,s clear, at other times has faile.d to give good
results.' 16.

"Gypsum applications to the field, however, have not
always �ctioned errective17 in inoreasing soil permeability.
Since this is the case, some method ot determ1n1n� whether it
will be effeotive is needed before it is app11ed.1 16.

--------------------- -

"The quantity of gypsum required to effect improvement
was generally much gt'eater than a normal field applies.tion. It 17.

�----�---------------

"So11s No. 373, No. 385 and No. 386 all contain an excess
ot gypsum, and therefore, snowed little effect from gypsum
treatments." 23

-�-------------------�,

"Although No. 87 has the lightest texture of any of the
soils studied, it ranks among the lowest in permeability." 23.

"The vast differenoe in the behavior of these s01ls' to­
ward trea.tment indicates that a Wide variety of cond1tions
must be considered in reclaiming saline soils in the field
and that generalizations from one or a few experiments should
be made with extreme caution." 24.

�------------�-------

"It is well recogltized that the olay minerals ot the
soil may exist as individual crystals dispersed through the
solution, as loosely aggregated tloccules, or as granular
aggregates. Many physioal properties ot the so11 depend
upon the balance between these three states. The factors
that control dispersion, flocculation, andgranulatlon are
therefore of fundamental importance. II 26.

�---�--�-�------------

"Variations in the concentration of the s&lution may
change the state ot aggregation greatly, while the ratio
ot the replaceable bases is held relatively constet... 26.



Tucson, Arizona, January 1st, '46. Extension Soils Division

On determining when to use field tests and when d�onstrations
when using connnerclal fertilizers and soil amendments on differ­

ent so11 types.

E. S. Turvl1le

There are two di stinct types ot Extension activities possible,
and offioially recognized when conducting soil projects'.

(l) The_d�monstration. When the user 1s reasonably sure
he knows the results he will get, this plan is
appropriate.

(2) The field test. When the user has confidenoe in a

certafii prlliolple, but is not sure what results will
be obtained by its application to any particular set
of so11 or Climatic oonditions, the field test 1s
preferable.

The two systems differ ma1nly in the amount of publIc1ty
that is �81ven, and will differ some in technique.

The "rield test" differs from, research in that, in the
former, no new principle ls being sou.ght and no attempt made to
explain'the results, but only to record the effect at a single
practice. Research seeks new principles and the-explanatIon
of old ones. Generally speaking, Extension is permitted to do
research only when the responsibllit.y for this rests with, some

cooperatlng Research Agency.

When the problem in hand can normally be stated in suoh
a manner that the answer can be given as a simple "yes" or "no",
the field test is in order. If, on the other hand, the answer
Is likely to be involved, conditional or to include new princi­
ples, the �oJect is one of research.

Field tests may again be dl vided into two classes, (A) the
preliminary or "observation" test s.ndr�)he regular "measurement"
rield test. v

(a) preltm1narl tests! using only observation - not
measuremen - to etermine results may be us ed. A
few square teet may be treated by hand and the
results observed. If these latter are not sufticient
to be readily Seen or eas1ly determined in the lab­
oratory, certainly the field test rather than the
demonstration should be used, the nea8urem�mts care-

. :fully taken and the so il cmracter carefull,..deter­
mined - before announcing results.



(b) If howwver, as frequently happens, the results are

quite apparent, the �ent will decide whether to
use a oomplete field test with measurements or to
prooede directly with the demonstration.

From experi�nts carried on by the Arizona Experiment
Station and other stations similarly situated as concerns the
alkalinity ot the 0011, the following suggestions are nade ,

(1) Legumes, espeoially alfalfa, respond to phosphorous
but not to nitrogen fertilizers - at least, not
profitably so.

(2) A wide variation exists in the results obtained from
the application. of phosphorous to alfalfa, and these
appear to vary to some extent as the so11 texture
and structure ohanges - a larger increase in yield
on the sandy, than on the heavier soils. Climate
may also be a factor.

. ..

(3) The non-legumes appear much more responsive to nitro-
gen than to phosphorous applications.

.

(4) Also, in their response, the non-legumes frequently
showa higher 1nc�eaee on the lighter than on the
heavier soils. This statement may be less true for
sods.

(5) In the case of'phosphorous on alfalfa, frequently
tests 'show a decrease in the yield, over the check,
as the weather warms up in the summer.

(6) An ordinary application of phosphorous (200 to 300
Ibs. per acre of treble' superphosphate) appears to
show profitable increase in production, at least in­
to the third year - when a first year response is
obtained.

(7) The evidence appears to be that trees generally do
not respond to phosphorous, and do to nitrogen.

(8) Results obtained from commercial fertilizers during
cool weather growing conditions may not be duplicated
during hot or warm weather growing conditions.

Compounds and Mixtures

Allot the above a asumes the use ot a ngle elements, but
also the coW-pounds and mixtures must be considered. The com­

pounds as the amophos 11-48-0 or 16-20-0, as well as the
mixtures carrying all of the Simple elements as a 10-4-2, as

well as the trace elements, copper, sulphur, manganese, etc.
have their place and should be recognized.



The suggestion is made, that if the effects of the
"simples" are known, the facts will aid greatly in the
selection of the compounds-and mixtures.

Sampling S011s for Fert11izers and Amendments
��-�-------------�------�

For methods of sampling s011s, see the mimeograph
"'Sampling So11s for Analysisll by Dr. Caster and

t:;:.Draper.

J7-11



An Example of the Plan Proposed

As stated at the beginning of this report, the
material presented is malnly intended to indicate the
nature of Arizona soils, as background tor project work.
Also it has been stated, that because ot the former policy
of including so11s as merely one factor in C['op production
projects, the so11s themselves have not received the
attention which are their due.

As a beginning in this line ot project activity three
projects were listed:

1. a selection of so11 measurements tor extension use,

2. the securing of a considerable number of field
tests and demonstrations, and

3. the working out ot a standard extension field
technique.

While it is true that much research work has been
done 'on solls in Arizona or on soils similar to these,
the field testing of the- pr£nciples developed - preparatory
to demonstration work - has not been carried out on anY'
large scale, by anY' agency.

Such field tests do not constitute researCh, since
they are merely an attempt to apply a known principle and
to record-results, no attempt to explain the results or to
discover new principles is included.

With these thoughts in mind, there is presented a

sample list of questions concerning only the phosphorous -

a1.t'alf'a relations, which it would seem could be answered
for any particular soil or climatic condition, by the use
of field tests. In cases where the results are not obvious
ar are not in accord with those expected, the matter should
be referred back to the research division.

. ,

Questions relating to alfalfa-phosphorous response:

1. To what extent do the soil measurements in
general use, pH, T.S.S., M.E., dispersion and nutrient
deficiency, give information ot value in the correct
diagnosls of so11 problems?

2. Have we a right. to expect a growth reSponse on
alfalfa trom a treatment ot phosphorous on all 80ils re­

gardles s or their dirtarence s in texture and atruc ture 'l It
not what ones do or do not respond?



·
3. A:re the response results the same in the warm

valleys as in the cool areas of the State!

4. How general 1s the result - frequently obtatned -
ot securing a large growth increase in the spring cuttings,
much reduced increases in the summer and a some\vhat greater
increase in the fall?

5. Do crops following alfalfa that bas received
phosphoro�s show a phosphate effect when:

(a) the alfalfa showed a growth response,
(b) �he alfalfa showed no growth response?

6� How many years will an alfalfa field show growth
response after a treatment ot say 200 Ibs. ot treble super­
phosphate per acre, providing it showed response the· tirst
year?

7. Is it tru.e that alfalfa responds more generally
to phosphorous application when the soil is sandy than When
it 1s heavy?

8. Is there a difference between the response likely
to oceurr :trom the use of ·phosphorous on the heaYy' acid
s011s of Coconino County and a similarly heavy alkali soil
ot Mar1copa County? (pH 708). Coconino County 1s pH 6-7.

9. Should one expect a difference in reSponse trom
phosphate' on alfalfa when the material 1s broadcast over an

ex1sting stand, when it is plowed under before seeding or
when d1sked deeply into an ex1sting stand, when

(a) the s011·1s sandy?

(b) ·the soil 1s a clay loam (pH 7-8)1

10. Do nitrogen compounds produce an increased growth
ot alfalfa, either Ca) alone or (b) in combination w1th
phosphorous?

11. Does alfalfa treated with phosphorous smw comner­

clally important increases in the phosphorous content ot the
hay

(a) when the yield shows increase and

(b) . when the yield does not show increase?

12. Should the amount ot alfalfa 8eed per acre be
reduced when the so11 is treated .with phosphorous at
seeding time!

It is ass�d that a large number of "spot tests" -



.
.

areas. of not more than lQ' x 10' - would provide a .fund ot
factual field information. that would be of service_to all
paaties concerned. Extending this practice to all.crops -

and considering only the response varying with so11 variation. -
the results should soon take on real sig�1flcance •

.

Such tests would not and should not$ in any sense, re­
place. research experiments, blt �ght assist in the wideD
application of the findings.



OUtlook and Recommendations
---�-- ...----�----

Sesides the physical facts so tar stated, together
with a prel1minary- statement ot the projects tor the
coming 'Year, the -eiter submits his own impressions ot
the 81 tuatlon.

He believes:

1. That most soil anay-laes should include as· a

min�um a report on (l) �Hj.12) T.S.S. (3) Texture,
(4) structure and (5) nutrients - _hen 1�dlcated,

2. That tillage 1s primarllr a matter of soll Dlall8.ge­
ment and should be included as a part ot soil sCience;

3. That S7psum, sulphur and the standard commercial
fertilisers have a place in Arizona. agriculture and should
be studied rar their proper and efficien� use;

4. That. the d1tferent root systems ot common plants -

especially- those ot the grass famIly - should be studied
for their influence on s011 structure (tllt�);

.

5. That field tests of amendments, fertilIzers,
.tillage practices, etc. should be freely usee by the Extension
Service for the purpose ot determining the adaptability ot
these materials and practices to local s01ls and climatic
conditions;

6. That as tar as possible, the Service should cooper­
ate with the Experiment Station men, to the end that they
may more readily torm field contacts and learn ot field
conditlons , and J

7. That no efficient scienoe ot 8011 management in
A2'1zona can be developed without the aid ot the So11s
laboratorz and th� men who opera.te there.

----�--�---�-----�----

Soi1a, a. an Arizona EXtension project is new and Will
have to grow in popularlt7 and technique.

The bright spot in the picture is the tact that the
Maricopa County staft has added an "Assistant Count1 Ag�nt
in So11s and Irr1gationn• In this particular field, a man

holding this position can collect more good extension 8011a
materials than could a flock ot State specialists.



Statistical for the Year i945
----_ .._---_ .._--

DayS in field •••••••••••••••••••••••••••••• 161

Da.ys in office ••••••••••••••••••• '. • • • • • • • •• 145

Meetings attended ••••••••••••••••••••••••••• 11

Total
I

attendance ••••••••••••••••••••••••••• 438

Separate·official trip

Oontacts with agents •••••••••••••••••••••• 52

Letters written ••••••••••••••••••••••••• 285

Ciroular letters sent out ••••••••••••••••• 1

News arbioles published •••••••••••••••••••• 1

Counties .offioially v 1si ted •••••••••••••••• 7


