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AGRONOLY DIVISION

land Eanagement Unit No. 17 oocuples parts of Navajo and
Apache Counties in Arizonas, and is located in the south central
part of the lavejo Indien Reservation. It lies approxinately be=
tween the 36° and 36° parallels of latitude and the 1090 15' and
110° 00* meridiens of longitude,

About o4 of cme percent of the 1,144,122 scrus in this Unit
is fermed and ocan v incereesed until it reaches auvout 68 of ome
percent.

There are l.4 acres of land being farmed per cepita in this
unit,

(Fipures on population compiled by the Sociological Division.)

Physiography

The district is a part of the Colorado Plateau Province, a
rogion of folded and fluted sedimentary rocks, {ransversed by innum=-
erable canyons, The southwost vert of the unit cciasists of rounded
mounds and mesas, walls of shale, and ig a part of the Painted Desert
formation, The central part of the area consists of old valley fille
inre and roziz outeroppings while the nporthern part of the unit con-
sists of the Defiance Flateau, a region of shallcew soils, undulating
topography, and rugged rock cany v.s. The general elevation of the
area stands et an altitude of ebout 6,500 feet; the variation above
and below ia ebout 2,800 feet. The lowest elevation is about 5,200
feet end is found at the Painted Desert region; the highest general

™ elevation is 8,000 feet in the vicinity of Fluted Rock.
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The topographic features of the erea show the influence of
aridity. There are no permanent streans in this unit, with the ex-
certion of a few places where accumulated flow of seversl springs
runs a short distance until it finnlly diseppeers in the sandy bed of
the wash, :

Drainage

With the exception of a limited area northwest of Gsnado which
drains into the Chinlee, ths entire unit lies within the Litile Colo-
rado Rivor watershed.s The Pueblo Colorado Tash, which heads in the
vicinity of Fluted Rock end the Leroux Vash, which heads on the De=-
fience Plateau south of the Ganado-St. liichaels Road, are the main
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drati agos, Steamboat, Wide Ruins, Pine Springs, and Sabito Washes
are of secondary inportence, Agricultural concentrations are loocated
along these drainages and their tributaries.

Climate

The average precipitation varies from 9.5 inches in the lower
vert of the wunit to ebove 14 inches at Fluted Rook. (Average at Ft.
Defiance is 15,68 inches.) Forty-three peroent of the annual preoip-
itatios falls during July, August and the first part of Septexber,

The growing season varies fram 120 days iu the higher eleva=
tions to 142 days in the lower part of the erca. The estinated an-
nual temperature is 48,4° with a mean average daily fluotuation of

32% The prevailing winds are from the southwest,

Native Vezetatlion

The vegetative formations of the area very fran the upper
Scnora through the Transition, In the lower part of the erea you
find the olimax vegetation, being drouth-resistant pgrasses end slrubs.
This changes as you go hipghasr into the blue gramn - sage « pinon as=
sociations forming the e¢limax, and finally In the higher area you
f£ind the ponderosa pino and mountain muhlenbergie assoclation forming
the climax vegetation,

Population
L J

There sye approximately 3,687 people grouped in 512 consump~
tion groups resident in Unit No, 17 There are several general arees
of populetion conscentratioms which are located in the viciuity of ag-
rioultural lands, These may be divided into a southeastern section,
including Klagetoh, ¥ildo Ruins and Pine Springs; a western section,
composed of Steamboat; a large concentration, including Kin Li Chee,
Cross Canyon, end the northeact corner of the unit; & north central
portion, including Ganado and Cornfields; and s south ocentral portiom,
including CGreasewood and Surrise liesae '

The inhabitants gein their livelihood from the raising of live-
stock, farning, end wage worke. The seasonal shifts of population are
based on their oconomic activity with llvestook or agriculture, and
are goenerally confined to regions comtiguous tc agricultural land,

CV-6417-201
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Brosion and Soil

Viind and water erosion are serious problems in this unit., On
the Ganado Irrigation Projeot both sheet and pully ercsion are serious
problens, while on most of the flood-irrigated and rainfanll faras be-
low the woodland association wind erosion is the main problem, sheet
and gully erosion being secc ‘ary in importance.

The soll on the farms varles from heavy 61ny to send, but the
average for the unit is fine, sandy loams

There are traces of alkall salis preseunt over a large part of
the area, but not in sufficiently large concentrations to be harmful
except at din Li Chee, where the concentration of both black and white
allali is sufficient to be toxic to agricultural plants.

Farming practices range from primitive to modern. Plows ere
cuomnon and, in the hay-growing sections, mowers mre being used. Corn
is planted by hand, usually with a stick or hos. BSmall grains are
planted by hand; ac use is made of the grain drill, This prinitive
method of planting corn on the smwall alluvial fans sannot be criticired.
The per-acre cost “of subjugation is too high; oultivation is not ebso~
lutely necessary; and the fan is not permanent, The hoe and horse-
dravn blede are used for weeding and cultivations Corn is gathered by
hend, husked, end placed out in the open to dry before being shelled
en! placed in small underground bins or being sold to the trader,

Agrlcultural Plants Used

Corn is the principal crop grom in this unit, representing
soeventy-seven percent of the land now under cultivation, Alfalfa rates
second, with the acreage planted in oats almost as large. Vith the ex-
cept’ m of four percent, the remainder of the farmland is planted to
melons, beans, potatoes, and some vegetables,

Corn 7%
Alfalfa 7%
Oats 6%
Melons L4
Beanns 54
Potatoes 1
Idle 4%

Four percent of the total land which has been farmed within
the last few years was idle thls sumer,
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Agricultural Land Classification

There is at present 3,956 sores of farmed land in this unit
_ and, by the diversion of flood water and the oconomical use of irri-
- gation water, this oan be incwsased by 1,750 eores, maling a total
of 6,706 acres that can be farmed,

The total acrcags was divided into threc classes:

<o 1, Irrigated land, that land wh’ch has permanent water availae
ble,

2« TFlood irrigated land, or that land that ic being irrigeted
from intermittent streams,

3, Reinfall farms, or those that depsnd upon direct rainfall,

Classification of Apriculturel Land

. Yresent Farmed Land Poteatial Land Total
Irrigated 341 B0C e41
Flocd Irripgated 3100 1170 4270
Dry 815 80 595

Total 3855 1760 b706

Whne . D Lo e ErTERG. SRt

There were 560 tracts located,

I3

Agricultural Concentrations

The ereas of agricultural concentrations will fall under %wo
i maln headings, those that have permanent water availeble end those
' dependent upon water from intermittent streans,

1, Irrigation

The Ganado Irrigation Project which is located in the vi-
cinity of Ganado comprises 341 acres of farmed land and
500 acres of potential land,

ey Alfalfe is the principal crop grown, corn ranking second,
) ' and oats third. The average estimated yleld for alfelfe
¥ i1z two and ene~fourth tons per acre, while the astimated
-+ ylelds for corn and ocats wore not above tho average for
the unit, The growing of vegetables ocould be inoreased
considerably,

CV-6417-201
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The present irrigation system is not satisfactory.
The ditches are not large emough, and in many places
the laterals are on too much grade, whioch has results
ed in the cutting of deep gullies., It is impossible
to got water on the farms from ditches ruveral feet
below the lower level of the land, Therefore, re~
rionin; of many of the ditches is necessary. Subjupa-
ticn cf the land should not be started until definite
locations of the mein ditches and laterals hawve been
racde., Gates should be installed at oonmvenient places,
s« stabllization of ditch banks will be accomplished
es 2oc: as possible.

Flood waters from the badlands along the side of the
project are causing considerable demage to the present
ditches and agricultural land. Erosion control work
ghould be startsd immediately in these areas and also
in the potentiel lund (sece base map)s Erosion comtrol
should render this land mare easily subjugated as the
necessity and wate: supplv has been proven.

Heavy soil and high conoentrations of alkall were found
in the upper part of the arsa, while below the Ganado
Mission the goll is lighter and mo high concentrations
of alkali were found.

The figures used in this survey do not include the land
cvmed by Iiubbell and the Genado ¥ission.

Flood Irrigetion

The most produstive of the flood irrigated areas is
found at Klagetohs Tho eoil is friable and well adapt-
ed to agriculture, There is water available for part .
of this area at the present time but, before thec water
is turned into tho ditches, ; )per subjugation of the
land is necessary.

The conocentrated areas at Cornfields, Greasewood, and
Satan Butte are very much alike., Corn is the main
orop grown. A partial diversion from the main drainage
is necessary in order to irrigate the land. The water
in these washos carrles considerable silt and only suf-
ficient water should be turned on the land to properly
irrigate 1t. L

The oonsentration at Wide Ruing &s the least productive
of the four areas. The problem here is not one of
available agricultural land, but one of available water.
Definite recommendetions cennot be made until further
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studies have been completed, These studies will in-
clude storage oapecity, costs, and available water.
Wind erosion is & serlous problem; however, it oan be
checked by using the 1lister planter instead of the plaow,.
It has also beon recammended that wind breaks be plant-
ad in this area,

Loww orop yinlds were found at Kin Li Chee where the soll
is heav, a_ . hirh in alkall saltss The thirty acres on
; the northkwest side of tho wash are & heevy olay, with
£ poor dreinage and good chances for & higher accumulation
of salts if proper irrigation methods are not practiced.
With the ebove points in mind, it was believod best to
subjugate the forty~five acres on the southeast side of
the wash, Tho soll here is lighter in texture and, if
drains are built and the proper use of the water is prac-
ticed, this part of the Kin Li Chee area can be profitably
i farmed.

There arc many small concentrations scattered over the
unit; but the ferms in the concentrated ereas, in most
cases, will be subjugated as individual farms and not ee
one big project.

Hethod of Location

Tho farms were given the samc number on this survey that they
were given by the Agricultural Survey, which was conducted during the
. swnmer of 1935, The Water Spreading Projects were pgiven the next cnne
secutive numbers, and any nevw farms we located were numbered consecu=
tively from where the Vater Spreading Survey stopped. If there wer.

/ one hundred farms numbered an a rosaic and five water-spreading proj-

s ects, any new farms we found would be nunbered consecutively, starte

A .- ing with No. 106. All members of the survey group helped locatc farms
\ winlch wore not previcusly numbered by the wvarious survey parties who

worked this unite

‘s

Present farm land is represented on the map by Green color; po=
tential land by Yellow; and potential meedow land by Orange. Revegeta=
tion possibilities ere shown in Blue, and water-spreading possibilities
ars indicated by cross-hatohing,

Yields

Yo actual meesurements of crop production were made in this
oo unit, All estimates were ooular and should not be used as definite
T material,e
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J Present Average Expacted Average
Production . Produotion
Corn 13 bushels 20 bushels
Alfelfa 4000 pounds 6000 pounds
. Oate : 12 bushels 20 bushels
| Beans 150 pounds 300 pounds
Potatoes 4000 pounds 7000 pounds

.

The inoreased yields oan be aoc:suplished' by:

= 1, Bubjugation of the present ferm lend where recommended.
This will make proper ferming practices possible.

2. Proper preparation of seed bed and cultivation practices.

3., Field selection of seed and the planting of edaptable
! varieties,

- 4. The introduction and correct use of simple farm machine
8TY e

6. Crop rotation end strip oropring where wind ercsion ie
serious,e .

D 6. Fall plowing to reduce damage being done by cutworms.

(For inforimation concerning crops grown and yields on
individual farms, see Agronomy Study Sheets.)

Suggested Crops

.‘ The gsame orops camnot be recommended for the whole unit, so

it has been divided into two parts=--ecstern or the Defiance Plateau,

\ and western or the lower country, most of which has longer growing
geasons, The suggested crops aret

l, Eastern

Qats, potatoes, corn (in the lower part of this
division), melons, beans, various vegetables, alfalfa,
- ' 1 fall wieat, barley, and squash,

k!

- 2. Woestern

Corn, beans, melons, sudan gré.as, grain sorghums,
S alfalfs, trrnips, end squash,
There is no distinct boundary between where these various crops
can be grovn nnd en over-lapping is to be expected.

J
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Cost of Development

The cost of agricultural developrent involving bordering,
levoling, or terracing, as the casc may be, on the farm land is
aporoximately $78,900.00, The followinp table was used Bs & guide

ax maldng estimateos on the cost of subjugations

- . TABLE FOR CALCULATING COST OF SUBJUGATION

] ‘§l_ope — ‘Leweling Only Levéling and Bordering
o : ~Flood Irrigated
Less than 1% 0 to 6 8 %0 12 8 to 10

1 - 6 tol0 14 o 20 14+to 18

| 24 20 to 30 18to 25

! A ' 30 to 456° 265 to €0

& 40 to 60 35 to BO

6% 60 to 76 40 to 70

Sec agronony study sheets fuor coct and nature of worl to be
D done on individual ferms.

- - The cost of, subjugating the dj: ierent olagses of land is
o showm in the following table,

COST OF SUBJUGATIOR

- Ciass of land Acres  Average Cost Total ‘
\ Per Acre
Present irrigated land 341 $19.83 $ 6,609,00
Poteontial irrigated land 600 20,00 16,000,00
Present flood irrigated land 5,100 13,80 43,083,00
Potential flood irrigated l<wd 1,170 16.45 19,246,00

£78,958,00
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Summary

1. Land Management Unit No. 17 48 located 3a the south central
part of the Navajo Indian Reservation.

2, There are l.4 acres of land being farmed per capita in this unit,
3, "Yind and wator erosion erc serious problems in this unit.
4, The soll on the farms averages a fine, sandy loau,

6., 7774 of the farmed lund is planted in corn,

8. There are 5,706 acres of land that can be farmed in this unit,
&, rotential land, 1,750 acres
’/%; ( b. Farmed land, $,956 acres
s 7. Cost of subjugeting thoe land is $78,938.00
8, The present production can be increased by:
— a., Improving farming praoticés
‘ b. Expansion of present ferm laund,
e 9, A wider range of* crops should be grown.
10, The use of simple farm machinery should be encouraged,.
\ 'Approved t Submltted:

Jd. Co tlo0q. srnest A, Nicholson,
Chief Agzron. %, Junicr Agronomist,
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DEFINITIONS OF XCRES USED IN

AGRONOIY SURVEY BLANKS

Tract No.

Bach treot or far:n is numbered, beginning with one on each
quadrangzle, The number in the notes corresponds to a number on the
map and a number pleced on each tracte The study will use these
nunbers as permanent in reference to location of e farm under con-
sideration.

Acres .

Nunmber of acres of tract as estimeted by the egronomist on
the survey,

Topogra

The surface conditions of the tract, expressed in the fcllow-
ing terms--slope, rough, even, irregular, hummocky, rolling.

_ Soll -
’ Soils texture as defined by soils man.

- C wclay, S ¢ sond, L = loam, L1 = light, ¥ = fine.
o The use of the symbols thuss FSL_ in;iioates a fine sandy
/‘_ . loem over light olay. li-o '

S Erosion

[ | The extent of ¢. slon: pully ox shest ocaused by wind or weter.
Classification: 8light, moderate, or severs,
Water

Viater available for crop production, Classification: Doubtful,
sv “{icient, excess. .

Ex@"ion .

The possibilities of expanding the present farmed lend to dake
in edditional adjacent land., Listed as the acreage of potential land,

IEINTo
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Present Crop

The crop or crops grown on the trsct and acreage of each if
wore than ono,

Sugrested Crop

Crops which the agronomist sugpgests growing on the tract,
Yield

nemm—————

Estimate of yield for crops grown on ¥ract as compared to
other ylelds within unit,

Troatnond

\
L% Ta———

Reocommended soil and water conservation practices, such as
borders, diles, terraces, and furrows. (Details of reccmmended
trestment will be found on the englneer's nc* s on each farm,.

Cost rver Aore

Estimated cost per acre for doling recomuended work for each
tract. (Estimated bty engineer and agrononist.)

Class

¥}
-

The elacs of land es defined by the legend ol land classifi-

cation.

Rereris

Includes type of land; irrigated, flocd irrigated, or dry farm-
ing, end any features noticea™le tc the agronomist, Where more spece

is needed, remarks are continued on the back of the survey sheet.
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IRRIGATED LAND

1.

Existing Frojects

A ~ Grade

Till de confined to the follaowing soil textures;
fine sand, very finc sand, fine sandy loam, and

loan,

2, Lust have adequate water supply for growing eny
CTQDs
B = Grade
1o Viill be confined to soils with silt loa:: end olay
( loan textures, in addition to soll textures ine
. cluded in Grade A land.
o 2., lust have adequatc water for production of two
cuttings of elfalfa,
C =~ Grade -
; lot recomended for agricultural purposes.
l. Slope too stusp or irregular,
. 2, Presence of over .47 alkmli,
3. uxoessive erosion,
4. lack of availahle water.
\ 5. Deficient drainagc.

Note: The amount of white alkali will not exceed
o4 of any irrigeble land. Over .057%
black alkali automatically excludes any
land from projeots Coarse sand, stony lend,
and shallow soil will be considered as non-
irri-able land.

CV-6417-201

NINOORRAR?R




. DRY FARMING
A - Grade

1. Will be confined to solls with fine sand, very
fine sand, and fine sandy loam textures, when
the slope does not exceed b and up to soils with
loan and silt loan textures, when the slops does
not exceed 2,

ER

.
et N M

B

- | 2, Adequate sensonal rainfall for the growth of beans
and corn,

B « Grade

1, Will include any dry farns which are not classed es
f A = Grade, and whioh would not be recommended to
- take out of production because of excessive erosion,

e

=16«
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' TRRIGATED LAND (Available water supply continuous or nearly 80)

:  Proposed Areas (Under oonsideration present)

- A = Grade

Vill be confined to soils with f£ine sand, very
fine sanl, fine sandy loam, end loom textures
when slope does not exceed 67, and up to soils
with silt loan and clay loam textures when slope
is not more than 3%.

lust have adequate water supplye
lust be easily put under ditch,

Ko leveling allowed for this class.

B « Grade

Will be confined to 8ilt loam end olay loam soils,
An uncertain woter supply would Justify placing
soils of fine sand, very fine sand, fine sandy
loax and loa: textures 1in this grade.

A slight amount of leveling is permissible.

C - Grade

1.

o

2.
Se

Se

Kot recommende” for agricultural purposes,
Slope too stesp or irregular.

Presence of over .45 alkali,

Excessive erosion.

Lack of available wmter.

Deficieni.; drainage,

o
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* POTENTIAL LAND

Grade A and B

Bpecifioations for grades A and B under this heading
ars the same as for Tlood 1rr1gated land,

Grade C

1, Will include only soils with lon.m, ailt loam, and
olay loam textures,

2, Area must be large snough to use probable wmater

supply or such as to econonically Justifly control
of oxcess water, ,

8 Slope must not’ exceed 3%, end preferebly not exceed
25t

wlTe
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