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THE IMPROVEMENT AND IRRIGATION REQUIREMENT
OF WILD MEADOW AND TULE LAND

SUMMARY

1. The work herein reported is a phase of the Oregon Soil and
Soil Water Investigations carried on in cooperation with the U. S. De-
partment of Agriculture. 'This report is published as a phase of Co-
operative Soil and Soil Water Investigations provided for in chapter 350
Session laws 1919.

2. The wild meadow and tule lands of Eastern Oregon. total over
515,000 acres, of which 355,000 acres are wild meadow land and 160,000
acres are tule land. The wild meadow lands comprise over one-third of
the irrigated area of the State, and the control of irrigation and drainage
and the substitution of cultivated forage plants for the native grasses
and tules will add a great deal to the forage production of Oregon.

3. The chief vegetation on the peat swamps is tules and flags
mingled with wire grass and sugar grass, while the chief meadow grasses
are redtop, bluejoint, wire grass, and wild clovers.

4. 'The chief soil types are silt loam and peat.

5. These swamp lands are irrigated by wild flooding from sloughs
and canals led along the contour lines. The water table is raised and
shieet water is kept on the surface until a short time before harvest
when part of it is removed by a crude system of drainage. The substi-
tution of the strip-border method of irrigation and the installation of
proper drainage will increase the productiveness of large areas of these
lands and will make possible the substitution of more productive tame
grasses and legumes than for the wild grasses.

6. The average monthly precipitation for the summer months dur-
ing the past five years has been slightly below normal. The temperature
has been slightly higher than normal. The evaporation for the five
sunmuner months has averaged about 33 inches.

7. In the Chewaucan Basin alsike and timothy have yielded 3% tons
an acre as compared to 3 ton of native grass on adjoining land. The
most economical yields per acre inch have heen obtained with 12 inches
of irrigation water. 'The maximum yields have been obtained with
about 18 inches.

8. Alfalfa in Harney Basin has produced about 2 tons an acre, while
native wild hay has averaged but %4 ton an acre. At the Harney Valley
Branch Experiment Station 6 to 10 inches depth of irrigation has given
the best results with row crops. Field peas and grain have done best
with 8 to 12 inches, while with alfalfa- the best results have been secured
with 18 inches.’

9. In the Klamath Basin a duty of 12 inches has been found most
profitable when the soil is saturated in the spring. Large areas of
swamp lands in this section can be reclaimed at a moderate cost.

10. In the Fort Klamath country the substitution of alsike clover

and timothy for the native grasses has more than doubled the production
of forage.
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11. The results of the past five years show that an average depth
of 18 inches of water on the field could produce the maximum yield
now obtained. An average of 12 inches has given the largest yield per
acre inch.

12. The average water cost of dry matter under good conditions
for alsike and timothy has been 600 pounds. The water cost for wild
hay has averaged 1000 pounds and over.

The coarse swamp vegetation can be replaced by pasturing and
mowing, or by carefully burning off when the ground is still wet.

13. Oats and field peas are suitable crops for the first year or two
after reclamation; later permanent alsike and timothy meadows can be
established. On new land a moist, firm. seed bed and inoculated clover
seed are essential. The double corrugated roller is a good tool for
firming peat soil.

14. Rye, sweet clover, and copious irrigation following drainage
help to reclaim alkali spots. Gypsum or sulfur aids solution and re-
moval of black alkali.

15. The strip-border method of irrigation has been found the most
successful. Sub-irrigating from field ditches has been successful on
medium and shallow peat when underlaid with a retentive subsoil.

16. Barnyard manure has given a good increase on shallow peat

soils. Marked increases have been secured from application of sulfur
to alfalfa on swamp borders.



THE IMPROVEMENT AND IRRIGATION REQUIREMENT
OF WILD MEADOW AND TULE LAND

The work herein reported is a phase of the Oregon Soil and Soil
Water Investigations carried on in cooperation with the U. S. Depart-
ment of Agriculture. The Office of Biophysical Investigations of the
U. S. Department of Agriculture cooperated in the water requirement
experiments, and the Office of Irrigation Investigations in the duty of
water experiments. This*report is published as a phase of Cooperative
Soil and Soil Water Investigations provided for by Chapter 350, Session
laws 1919. .

GENERAL DESCRIPTION OF THE REGION
(TABLE I)

Few definite data have been obtainable regarding the duty of water
or improvement of swamp land and wild hay meadows. These lands
embrace several million acres of the inter-mountain and great basin
regions. More than one-third of the irrigated land in Oregon is wild
ineadow. There are now more than 350,000 acres of wild hay meadows

TABLE I. WILD MEADOW AND MARSH LANDS IN EASTERN
OREGON. Main areas, approximate acreage.

Loeality Wild meadow Tule land
acres acres
Fort Klamath Basin ... ................. 30,000 10,000
Big or Agency Marsh ................... 50,000 30,000
Upper Klamath Lake ................... 5,000
Lower Klamath Marsh, E. of RR. ...... .. 27,000
l,ower Klamath Marsh, W. of RR. .... ... 15,000
Woeus Marsh and Long Lake ............ 2,000 5,000
Sprague River Valley .. ................. 10,000
Sycan Marsh . ......... ... ... ....... ... 12,000 10,000
Chewsucan marshes . ... ........ .. .. 22,000 5,000
Summuer Lake Valley ... ................. 5,000
Pauline Marsh ................. . v 10,000 1,000
Goose Lake Valley ..................... 16,000
Warner Valley ............ ... .. ..., 20,000 17,000
Btitzen Valley .............. ... .....c.. 30,000 20,000
Malhenr Lake ........... ... ... .. .... 6,000
Harney Valley . ........ ... ... ......... 54,000 4,000
Upper Silver River Valley ........... .. . 1,000
Warm Springs Valley .................. 5,000 2,000
Silver Creek Valley .................... 5,000
Jordan Valley ......................... 5,000
Upper Malheur and tributaries ........... 12,000
Upper Crooked River ............... L 5,000
- Lower Crooked River and Qchoco ........ 2,000
Summir Prairie ........... .. ... .. 15,000
Upper Deschutes Valley ................ 5,000
John Day Valley ....................... 10,000 .
Burnt River Valley ................. ... 5,000 1,000
Grande Ronde Valley ................... 7,000 2,000
Umatilla Valley ................ ... .... 3,000
Wallowa and Imnaha valleys ..... e 3,000
Powder River Valley ................. 12,000
Total . ... . . . . .. e 355,000 160,000

alone, and including the swamp or tule land approximately half a mil-
lion acres in Central Oregon is either producing native grasses for pas-
ture and hay or is idle tule land. Much of this land is fertile ancé cap-
able of great increase in productiveness through contro! of the water
and seeding of more valuable forage crops; whereas the present practice
tends to drown out the most valuable grasses. The chief areas of swamp
lands are shown in Table I.
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The chief areas of our wild meadow lands occur in large depressions
in the great lakes district of south central Oregon. These depressions
were caused either by faulting or by lava flows which interrupted the
natural drainage, giving rise to a marshy condition. The average eleva-
tion of these lands is over 4000 feet above sea level and the growing
seagon is therefore short, ranging from three to five months for hardy
plants and from ten weeks to four months for ordinary crops. The
average precipitation is about twelve inches. The meadows are watered
largely by the run-off from melting snows in the mountains. There is a
flood season and a season of low water. A system of wild flooding has
been practiced for distributing the water over the wild hay meadows. This
primitive method of irrigation has been persisted in throughout much of

Fig. 1 WILD MEADOW IN THE FORT KLAMATH BASIN

the area due largely to the lack of transportation, large holdings of land,
application of abnormally large amounts of water, and desire to main-
tain a low cost of production. Improvement of these lands will necessi-
tate levees or outlet drainage ditches in places and better storage and
control of the irrigation waler so that it can be applied in periods. These
improvements will make it possible to replace the wild grasses with
more digestible, high yielding, domesticated clovers and grasses, and
will afford a means of controlling the alkali.

Much difference of opinion has been found as to the proper duty
of water for these lands. Development of these lands depends upon
better control and use of water if the highest productive values are to
be realized. A reasonable duty will need to be provided for each of
the chief soil types on a basis of the yield and water requirement of
important classes of crops rather than of one flat rate for a great valley.
The amount of water affects estimates and final costs, determines the
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area it is possible to irrigate with a given supply, and has its effect
upon the security of investment in irrigation and upon the ultimate
agricultural and financial success of the project. It is better economy
to provide only a moderately ample allowance of water with moderate-
sized, reasonably-priced structures, than to provide a liberal supply at
great expense and invite additional drainage assessments later, or de-
prive other arable land of water for irrigation. The State is concerned
in these matters, for they have an important bearing upon its greatest
ultimate development.

Vegetation. The chief vegetation of the peat swamps or lower areas
is tules and flags mingled with wire grass and sedges, the latter (chiefly
Carex aquatilis) being called “sugar grass.” On the margins of the low
swamps where the soil is medium peat and peaty loam, rice grass and wire

" grass intermingle with tules and flags in low spots. On the wild hay mea-

TFig. 2. GENERAL VIEW OF THE CHEWAUCAN BASIN

dows which are largely silt loam, the vegetation is chiefly redtop, bluejoint,
wire grass, timothy, wild millet, and wild clover. On sub-irrigated areas
the vegetation is chiefly bluejoint, blue grass, tall rye grass, and tim-
othy. Still above the sub-irrigated areas on the hummocks are patches
of salt grass, and clumps of “grease wood” (atriplex) occur on the low
benches and on the valley floors in most of these lake basins. Outside
of these are great areas of summer range land. The wild hay meadows
are used for pasture or are cut for winter feeding of the range stock.
A list is appended of grasses collected on Chewaucan Marsh. The
grasses were submitted to an- Oregon Agricultural College botanist for
identification.

Soil Composition. (Table II.) TPeat and silt loam are the two ex-
tensive soil types found in the wild meadow country. Much of the peat
is of medium depth and underlaid with silty diatomaceous material which
is rather chalky when dry. Below this chalky layer at a depth of five
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or six feet the soil is usually a medium sandy loam. Areas of deep peat
occur in the lower parts of these areas toward the open water. At
slightly higher elevations the peat layer becomes thin and an inter-
mediate belt of peaty loam or muck soil occurs extending more or less
continuously around the outer edge of the peat. The medium and deeper
areas of peat soil show an acid reaction. The peat areas are more or
less circular and in some cases partly surrounded by clay or mud flats
interspersed with the peaty loam soil.

Typical silt loam in the wild meadows is a dark, deep soil, usually
with a slight slope and somewhat better aerated than the swamp land
proper. This type of soil is frequently found in deltas of streams
entering swamps and is traversed by meandering sloughs with willows
along the banks. Where drainage is fairly good the wil¢é grasses and
clovers form natural meadows on the land making a fairly good gquality
of hay, much better than the sedges which abound on the medium peat.
This dark silt loam occurs in most of the valley floors in Eastern Ore-
gon and probably throughout the inter-mountain region. Its composition
has been found fairly uniform even in widely separated districts of
Oregon and it forms one of the most desirable soil types in these wild
meadow areas.

Fringing the silt loam an area of very fine sandy loam with wind-
formed hummocks and a clay-loam subsoil is frequently encountered
which is alkaline in character. Salt grass and grease wood occur in
flats which are above the flood plain of the meadows and are not flushed
by annual flooding. Alkali is likely to be drawn up from nearby land and
accumulated on the higher spots or marsh rims, and it 'also is increased
by the evaporation of water coming from higher slopes to the drainage
basin. Where deep outlets are close at hand drainage and copious
irrigation will reclaim all but the worst of these areas. In some cases,
however, the areas are so0 flat, alkaline, puddled, and sticky that reclama-
tion at present is not feasible.

Sage brush lands above and surrounding the areas already described
usually have good drainage. Where a good growth of sage brush occurs
the soil is usually a fine sandy loam and is desirable for irrigation. Bet-
ter control of the water on the swamps will make it possible to reclaim
large areas of these outlying, low, bench lands and will greatly aid the
general development of the region. The composition of swamp soils is
given in Table II.

Mechanical and chemical analyses from different swamps show that
these dark silt loam soils are uniform in texture and of good fertility.
Their usable water capacity is nearly two acre inches per acre foot
under field conditions while for the peat it is nearly twice as great. In
some cases the percentage of phosphorus is rather below average. The
deep peat is often acid while the swamp borders are usually alkaline
in reaction.

Irrigation and Drainage Conditions. The flood water is spread out
over these swamp lands by wild flooding from canals led along the
contour lines. The slough banks also are frequently higher than the
surrounding land so that the water can be distributed from the sloughs
by the use of dams and head gates. During the flood season the water



TABLE 1T.

COMPOSITION OF WILD MEADOW AND MARSH LANDS, EASTERN OREGON

Coarse

Fine Medium Fine Very fine
Location gravel sand sand sand sand Silt Clay Analyzed by
Soil type Vaulley Section T Y% Y Ty D 73 LA %
Dark silt loam Harney Wi, 23 3 31 0.42 3.00 2.04 8.54 16.56 47.90 21.54 C. V. Ruzek
Dark silt loam S. Werner SW i, 27 39 24 0.38 3.64 2.38 8.42 20.22 48.08 14.85 C. V. Ruzek
Dark silt loam Chewaucan Goose L. 40 19 0.50 3.18 2.62 10.26 10.10 50.86 22.70 J. E, Cooter
Peaty silt lcam Harney 21 25 32 3.06 8.30 5.48 7.38 6.64 39.46 19.68 C. V., Ruzek
Chemijcal Analyses
Acidity
Total Total Total or lime

Location Phos. Potas. Total Lime Alkali reqt, Ibs. Loss on

Soil type Valley Section T R (K20) (P203) N (Ca0)  Subsoil per A.ft. Ignition Analized by
To o o o
Silt loam Harney W14 23 23 21 0.037 H. V. Tartar
Silt loam Grande Ronde 0.93 0.22 0.22 0.45 H. V. Tartar
Silt loam Goose Lake 1 40 19 0.60 0.13 0.12 3.4 .004 H. V. Tartar
Med. peat W, Klamath Lake W Shore 0.96 0.28 H. V. Tartar
Med. peat L. Klamath 7 - 40 7 0.304 1.369 24.18 J. E. Pittman
Deep peat Grande Ronde 5388 H. V., Tartar
Deep peat 8. Warner 5 40 24 0.76 0.28 1.35 5500 H. V. Tartar
Below are strong acid analysis: :

Deep peat L. Klamath Ave. of ten anal. 0.24 0.22 1.10 4.12 43.90 H. W. Heileman
Peaty silt loam, Agency Marsh  Ave, of ten anal. 0.04 0.05 0.65 .35 None .55 H. W. Heileman
Peaty silt loam, Agency Marsh Range of 55 anal. 01-11  .01-.12 .03-1.53 .01-.73 8.to51. H. W: Heileman
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table is raised to the surface and sheet water extends over large areas.
In some places drainage canals are later provided to remove the greater
part of the excess and permit drying out of the land for haying and winter
pasture. Few levees or ditches control the water, and thousands of acres
in some cases are irrigated from one outlet. Measurements and statements
made by the farmers during the past four years indicate that the average
yield of native grasses on the wild meadows will not exceed three-quar-
ters of a ton of native hay an acre. Where the flood water can be
controlled it is believed the strip-border method of irrigation will be
suitable for large parts of this wild meadow land. It has been tried
with success on meadows under investigation. With this method the
water can be more evenly applied in periods and the soil permitted to
warm up and aerate between applications.

Drainage usually precedes irrigation on the tule lands. A drainage
canal about sixty feet wide and twenty-five miles long has been con-
structed in Blitzen Valley. In Chewaucan Marsh a large drainage canal

I'ig. 8. Wild meadow grasses vs. alsike elcver and timcthy grewn in tanks with
different amounts of irrigaticn to determine their relative water requirements

of similar length has been constructed. In the Klamath Basin the con-
struction of levees along the lakes and Klamath River has been the first
step toward reclamation. In some cases channels have been built to
conduct inflowing streams across the marsh to the open water of the
lakes.

Weather and Evaporation. (Table II1.) Weather data have been
compiled from U. S. Weather Bureau and Harney Valley Branch Experi-
ment Station records to show the seasonal conditions and departure
from normal (Table III). The evaporation from a free water surface is
regarded of importance as showing the combined effect of the drying
influences of the weather elements. Evaporation data at the Harney
Valley Branch Experiment Station were obtained from a Brigg's soil
pan, while the records from Klamath are from a Weather Bureau type



TABLE III. WEATHER CONDITIONS

Dept. 5 mos. Dept. Tot.
Rainfall 5 mos. frem Temperature tot. from Evaporation evap. 5
May June July Aug. Sept. ave. mnormal May June July Aug. Sept. ave. normal May June July Aug. Sept. mos.
Burns in. in. in. in. in. in. in. in. in. in. in. in. in.
1915 .94 .40 .90 .06 .04 47 — .10 504 38.1 64.9 734 61.5 61.7 44.8 4.971 7.714 8.820 9.036 5.871 36.412
16 72 .98 .84 .33 13 .60 + .03 No Record 4.649 6.915 8.342 7.383 5.948 33.237
17 .80 .33 .19 .04 .89 45 -~ 12 511 56.9 722 970.0 58.6 61.8 -+4.9 5226 7.89510.190 8.140 5.257 36.708
'18 .32 92 .37 1.25 1.50 .87 -+ .30 50.1 68.8 68.0 634 615 623 +5.4 7.186 8.611 8.657 7.252 4.674 36.380
19 .00 .00 .25 .00 2.57 56 -— .01 554 614 716 G69.0 57.8 63.0 +6.1
Average 59 — .02 61.7 +5.3 35.684
Paisley
1915 1.72 .23 1.56 .06 .08 .13 No 48.6 57.1 63.8 70.8 56.0 593
16 1.11 .28 A7 .66 58 N 46.6 56, 62.5 65.6 583 57.8 No 5.090 5.360 6.470 5.620 ..... 22.540
17 1.02 47 b .29 .64 48 o 47.4 582 71.6 692 614 61.6 N $4.595 7.714 8.815 9.014 5.841 35.979
'18 .50 31 .24 06 1.77 B8 r 51.4 69.6 70.2 64.3 60.2 63.1 o 5.800 15.400 9.920 7.750 3.790 42.660
19 .05 13 A AR - 09 m 55.4 60.2 A F. 60.45 r -
Average 49 a m 33.73
! &
1
Klamath
1915 1.72 .00 .62 .10 .12 51 — 11 502 593 658 722 57.8 61.1 -+ .2
16 55 75 1.57 .02 .00 .58 — 04 482 59.1 64.0 663 614 598 —I1.1
17 .73 .03 = .46 .52 35 — 27 494 60.6 722 70.0 60.2 62.5 1.6 9.440 7.550 16.990
18 12 .08 .26 09  1.85 48 — 14 51.7 68.2 66.0 64.6 62.0 625 +1.6 5160 6.610 11.770
19 * % 47 17 o .66 .26 — 36 56.0 60.8 70.0 67.7 59.6 628 -+1.9
Average 436 —.184 61.7 -+ .8

Tule Lake '18 6.060 6.130 6.580 3.830 28.150

*4 mos. only. *%2 mos. only.

i1
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of pan and floated on water. The Paisley record was obtained from a
soil pan two feet in diameter. A comparison of these pans (Brigg’s,
" Weather Bureau, and Paisley), was made at Corvallis in 1917. The
losses from April to October were 23.593, 28.842, and 29.71 inches respec-
tively. Using the loss from the Brigg’s tank as 100, the Weather Bureau
tank lost 1229% and the smaller soil pan 1259 of that of the Brigg’s tank.

PLANS AND METHODS

The plan followed .in these studies has been to work under field
conditions as far as possible* Small plots and soil tanks have been
used to check the field experiments with tests that permit more absolute
control. Reconnaissance soil surveys where necessary have been made
to enable the experiment fields to be located on leading soil types. The
cylinder method has been used to measure the field moisture capacity
of soils employed. Physical and chemical analyses have been secured
and the humus content and critical moisture points of soils used has
been determined. It was realized that topography, evaporation, rainfall,
the growing season, irrigation season, and time and frequency of irriga-
tion would have a bearing on the problems. It was planned to determine
an economic duty of water for each of the chief soils and according to
the propprtion and requirement of each important class of crops for the
average yields, under good, practical methods of farming.

Soil-moisture determinations have been made at time of emergence,
before and after irrigation, and at harvest time to permit determination -
of the water cost of dry matter produced and to learn the range of mois-
ture under field conditions.

The aim has been to determine the economic duty of water, that is,
the quantity that will give the greatest net profit an acre; for this will
generally be the limit of profitable economy under present conditions in
Oregon. As water becomes very valuable in places the net profit an
acre foot will become of increaging importance.

Water requirement of crops under field conditions has been given
much attention in connection with this work. Water requirement refers
to the total pounds of water including soil, rain, and irrigation water
consumed per pound of dry matter produced. The total water require-
ment has also been reported in acre inches of total water consumed by
crops. This item is regarded of great value in determining the irriga-
tion requirement.

frrigation requirement is used to refer to the portion in inches of
the total water requirement that it is necessary, under good modern
methods of irrigation farming, to furnish artificially as irrigation.

‘The basic plan used in this work and devised by Mr. Bark} consists
in dividing a typical field crop into three parts. The owner applies to
one part his usual irrigation in a quantity .which, in his judgment, will
produce the best yield. The field agent in charge then assists in apply-
ing by the same method a larger amount to a second part, and a smaller.

*Powers, W. I,,—The Economical Use of Irrigation Water. Oreg. Agric. Col. Exp.
Sta. Bul. 140, January, 1917.

iBark, Don H.—FExperiments on Economical Use of Irrigation Water in Idaho.
1. S. Dept. of Agric. Bul. 339. 19186.
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amount to a third. By weir measurements of water applied and wasted,
and determination of the yields at harvest time a fairly accurate conclu-
sion can be drawn as to what amount of water pays best under the con-
ditions. ¥requently a fourth portion of the field has been treated with
manure or some simple fertilizer deemed advisable, or has been irrigated
by some other promising method of distributing water. In some cases
more promising crops and crop varieties have been introduced where
it was thought more economical returns from the water could be secured
thereby. Wherever possible the experiments are carried through a series
of years and the value of rotation of crops noted.

In Klamath Basin the quantity ‘of storm water pumped out as drain-
age from diked areas of several hundred acres at the beginning of the
season and the amount of subsequent irrigation water pumped in have
been measured and analyzed. Water table and alkali studies have been
included in the work.

Fig. 4. BED OF MALHEUR LAKE, OCTOBER, 1919

FIVE-YEAR FIELD EXPERIMENTS WITH SWAMP AND
WILD MEADOW LANDS

Field and tank experiments have been conducted on the wild meadow
and tule lands during the past five gseasons. Data have been secured in
Chewaucan, Harney, and Klamath basins. The location of these experi-
ments has been described in detail in a previous report.* Only the more
essential features bearing on these experiments in relation to the develop-
ment and irrigation reguirement of the different regions are given in
the present report.

Experiments in Chewaucan Valley. (Table VIIa-c.) Chewaucan
Basin, located in central Lake c¢ounty, at an elevation of 4300 feet, has
an area of about 28,000 acres. The rainfall is perhaps 12 inches a year.
Medium peat is the chief soil type below the meander line.

*Powers, W. L. The Tconomical Use of Irrigation Water. Oreg. Agric. Col.
Exp. Sta. Bul. 140. January, 1917.



Fig. 6. Alsike clover and timothy on diked experimental area, Chewaucan Basin,
This tract yielded 3% tous an acre besides affording fall pastiure, when
the adjoining wild meadow yielded 3 ton an acre, 1915
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Above this line smaller areas of peaty loam, dark silt loam, and
brown sandy loam occur. On the terrace north of Paisley the higher
portion is coarse sand with gravel in the deep subsoil. Farther north
at a little lower elevation is a considerable area of mmedium sand. Sedges
predominate on the swamps while wire grasses are common on the
swamp border. Measurements indicate a yield of 34 to 1% tons of swamp
hay an acre. Chewaucan River enters the swamp near Paisley and is
spread out over the surface by dams and marginal ditches. This excess
is later removed by means of a drainage ditch through '_the trough of
the area.

Experiments were conducted in Chewaucan Basin for three seasons
beginning 1915. In these experiments alsike clover and timothy yielded
3% tons of hay when the surrounding land vielded 3; ton of wild hay.
The former was more nutritious feed and afforded better fall pasture.
The most economical yields per acre inch of water have been obtained
in this swamp with the use of 12 acre inches an acre, while the maxi-
mum yield has been obtained with 18 inches depth an acre for the season.
Allowing 25 percent for loss in distribution this would give a duty of
16 to 24 acre inches an acre delivered to the farm unit.

It is believed that it will be to the best interests of the swamp land
owners to have the water stored and applied in periods and gradually to
replace the native growth with domesticated grasses and legumes. The
excess water can then be used to develop the finer textured areas of
sage-brush lands south and north of Paisley. A drainage ditch is needed
leading along near the meander line below Paisley and then out to the
center canal to aid in flushing alkali in the vicinity of the meander line
down and out of the land.

Experiments in Harney Basin. (Table VIIIa-f.) The mean elevation
of Harney Valley is 4125 feet and the annual precipitation 8 to 10 inches.
About 60,000 acres is irrigated by a crude system of flooding. The soil
type on most of this area is silt loam with chalky sub-strata in places,
and then medium sand at a depth of 5 to 8 feet. There is a little peaty
silt loam in the lower valley where tules and flags occur. Vegetation on
the silt loam is native meadow, which is made up of about the same
grasses as occur on the silt loam of the Chewaucan Valley. The black
sage land east of the flooded valley, which it is possible to reach by
water, is mainly brown, very fine, sandy loam, with a smaller area of
fine sand. The report of the soil survey made of this basin for the
Reclamation Service. contains a soil mnap and a general description of
conditions. In addition to natural meadows, a small amount of grain
and alfalfa is grown, the grain yields running from 15 to 80 bushels
an acre, and the alfalfa yields from 2 to 5 tons. The average yield of
wild hay for the whole flooded area will not exceed % ton an acre. The
average 8 months’ evaporation in Harney Vailey is about 42 inches. The
growing season is short, with light frosts which may occur any month.
Conditions are suitable for only hardy grain and forage crops. The irri-
gation-is of the crudest kind, being applied from sloughs by means of
dams, dikes, and. ditches in a very irregular way. More field laterals
and levees are needed and later strip borders to permit irrigation by
periods, which is possible only when water can be stored and controlled.
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The experiments at the Harney Valley Branch Experiment Station
are under conditions similar to the meadow land and include variety
trials and crop rotations under irrigation. The value of manure, crop
rotation, and fertilizers is also included, in connection with elaborate
water variation experiments where there are duplicate plots.

Compilation of results for the season of 1919 is not completed.
Superintendent Shattuck reports, however, that 15 inches depth of irriga-
tion for the season gave the largest yield of field peas, or 36.5 bushels
of seed and 3:35 tons pea hay an acre. The largest yield of half sugar
beets, 10 tons an acre, was secured with 15 inches total depth of irriga-
tion .for the season. These irrigations were applied too late to get the
most economical returns. The largest yield of alfalfa, 5 tons an acre,
was secured with a total depth of 131% inches of irrigation for the season.

Experiments for the four-year period strongly indicate a proper
duty of water for cultivated crops to be 6 to 10 inches depth, while for
field peas and grain it runs 8 to 12 inches and for alfalfa about 18 inches.

ig. 7. Alfalfa. Harney Valley Branch Experiment Station, arranged for strip-border
wethod of irrigation. Plots receiving 13% in. total depth of irrigation
vielded 5 tons an acre, 1919

These returns correspond very closely with estimates of irrigation re-
quirement previously made for these crops in the Harney report.* It
appears from thege trials that where land values are to be placed on an
alfalfa basis so that no less than 50 percent of the area is in this crop, an
average duty of not less than one acre foot an acre will be required.
The experiments indicate the possibility of securing somewhat larger
yields of alfalfa than previously, and in the case of alfalfa 18 inches
depth will probably be required to supplement the precipitation where
a four-ton yield is obtained, unless the crop can utilize moisture from
the water table which occurs at a depth of 8 to 12 feet over considerable
areas. Irrigation may wet down through the compact subsoil and estab-
lish capillary connection with the moist zone below so as to legsen the
irrigation requirement.

*Whistler, J. T., Lewis, I. H, er al—Harney and Silver Creek Projects. U. 8.
Reclamation Serviee. 1916.
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In Harney Basin there is more good arable land than there is water
to cover and a fairly high duly will be in the interest of the greatest
development; it will secure the grealest crop-producing power for the
quantity available, especially on the black sage lands. Storage and
control of the water should make it possible'to double the productiveness
of the wild meadows and to raise legumes thereon. Alfalfa is easily
established and with water controlled should replace much of the
wild hay. The Harney report places the additional lands it is possible
fo irrigate at thirty to forty thousand acres. The most accessible and
desirable lands for such use are situated in the black sage area surround-
ing the Harney Valley Branch Experiment Station. Other small areas
can be developed by storage and use of numerous streams entering the
north part of the valley and below which irrigable lands occur. Consider-
able areas are underlaid by a water table and can be reclaimed by pump-
ing. Data at hand show pumping on alfalfa to be profitable at the Harney

Fig. 8. Field peas and oats. A good first erop for reclaimed swamp land. View on
experimental tract near Ieno, 1918. This crop yielded 4 tons an acre.

Valley Branch Experiment Station under present conditions. Pumping
from driven wells is a promising method of irrigation in different parts
of Harney Basin where gravity water cannot be secured, and an electric
power line that would provide energy at reasonable rates should stimu-
late development along this line and improve the lighting in the towns
of the valley as well.

Experiments in Klamath Basin. (Table IXa-c.) The Klamath Basin
is situated in the south central part of Klamath county and extends into
California. It has an average annual precipitation of fourteen inches,
the larger part of which comes in the form of snow during the winter
months. Due to the presence of large areas of open;water and to the
high hills which surround this region, the relative humidity is some-
what higher than it is in the Harney or .Chewaucan valleys. The average
altitude is 4100 feet. The chief soils of the swamp areas in the vicinity
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of Klamath Falls are deep and medium. peat, with some muck and clay
adobe on the borders. These soils are underlaid with a layer of dense,
chalky silt muck, with medium sand underneath.

The natural vegetation, on the peat soils consists almost wholly of
coarse tules, while on reclaimed areas alsike and timothy, redtop, and
grain hay are produced. Experiments also indicate that beets, potatoes,
celery, and other of the hardier vegetables will do well on these soils.
On the borders of these swamps and on most of the Fort Klamath area
native grasses such as wire grass (Juncas balticus) and sugar grass
(Carex aquatilis) grow in the native state.

Some preliminary studies were made in the Klamath Basin during
1916. An area of 460 acres of medium peat soil five miles north of
Klamath Falls is enclosed with 1% miles of dikes three feet in height,
having a ten-foot top and a thirty-foot base. A drainage ditch on the low
part of this area leads excess water and seepage to a pumping plant by
which it is pumped out into the lake. This pumping plant operates
about two weeks in the year. There is practically no seepage through
~ the dikes during the growing season, and previous to 1916 irrigation had
been found to be helpful. - During 1917 and subsequent seasons field and
tank experiments have been conducted on this and on a similarly diked
area in lower Klamath Basin to determine the duty of water for these
lands. The results indicate that where the soil is not drained until
spring and is therefore saturated at the beginning of the growing season,
one acre foot per acre should be sufficient for the most profitable crop
production on these soils. This figure is based on the assumption that
most of the land would be used in the production of tame grasses and
legumes, and it has been made large enough to allow for considerable
wastage in irrigating. In the experiments conducted 9 inches depth of
irrigation water has given the largest and most profitable yields with
alsike and timothy. Row crops have required from 6 to 10 inches and
the best results with grain hay have been secured with a single irriga-
tion of 4 to 6 inches applied when the crop was in the early boot stage.
Tank experiments with native grass show that this crop requires from
-1 to 24 inches for maximum production; 12 to 16 incbes of water under
similiar conditions applied to tanks of alsike clover and timothy have
produced on the average over 4 times as much forage as the wild hay
with the heavier irrigation. The detailed data are appended in Table IX.

Both the experimental work conducted and observation of the re-
sults obtained by farmers indicate that the reclamation of large areas
of tule land in Klamath county is feasible and desirable from an agri-
cultural and economic standpoint. In a number of these swamps recla-
mation is most attractive on the borders, due to more serious alkali
drainage and soil conditions in the lower portions of these areas.

The experiment station assisted several farmers in establishing
clover and timothy meadows in the Fort Klamath country in 1912
Since that time several thousand acres of wild hay land have been
seeded ta this crop. Statements of farmers indicate that the average
yield of alsike and timothy in this section runs about 215 tons to the
acre, while the yield of wild hay does not exceed 1 ton an acre.



Fig. 9. WILD MEADOW IN FORT KLAMATH. YIELD, 1 TON AN ACRE

Fig. 10. Alsike clover and timothy ¢n veclaimed tule land, Upper Klamath Lake,
Yield 3% tcns an acve

TABLE IV, COMPOSITION AND AMOUNT OF DRAINAGE WATER KLAMATH 1917

Total drainage Tatal salts remcved
Ave. parts Per
Tract Avea Anlount Depth per niillion  Per acre in. acre
acres A, in. in. 1bs. Tbs.
MceCornack ... .. 500 2509.64 4.83 311.00 183,303 399.45
Neleon ... . . 800 1672.00 2.09 306 00 115,632 144.54

In 1916 the gross amount of water pumped for irrigation purposes
on the McCornack tract was approximately 10 acre inches per acre. In
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1919, 138 acre feet were pumped, this amount being used on approxi-
mately 175 acres. In 1919, 140 acre feet were used on approximately
130 acres of the Nelson tract. This amount represents the gross use
without corrections for wastage. In the spring of 1919, 99.44 acre feet
of drainage water was pumped from the Nelson tract. Attention is called
to Figs. 15, 16, and 17,

Fig. 11. Alsike and timothy (left) vs. wild grass (right) at time the wild hay was
cut. Alsike and timothy here yielded 4 times as much with about the same water.

IRRIGATION REQUIREMENTS OF WILD HAY MEADOWS AND
TULE LANDS (Five-Year Summary, Table VIII)

Proper Field Duty. The results obtained during the past five years
show that an average depth of 18 inches of water on the field could pro-
duce the maximum yields secured at present, or a little more than the
most profitable yields of hay crops on the swamp lands. The greatest
yield of wild hay per acre inch has been secured frequently with a net
use of 12 inches depth of water an acre. The yield per acre inch be-
comes nmore important where water is limited and the land area avail-
able for irrigation is in excess of the watert supply. In such cases it is
more important to use tame grasses which require less water to the
pound of dry matter produced. A small portion of these wild meadow
lands can be cultivated, using hardy grain crops and row crops with
some rotation and an occasional loosening up of the soil to give a better
distribution and more efficient use of the water. The quantity of flood
water pumped from two diked tracts in Klamath county ranged from
none to 315 acre inches an acre, while the quantity pumped on for irri-
gation later in the season ranged from 6 to 12 acre inches. From the
quantities pumped on and off these diked swamp areas, containing
several hundred acres in each case and fairly free from sub-irrigation,
it would seem that where some excess water is to be drawn off at the
beginning of the growing season, leaving the soil in a very moist con-
dition, it would not be necessary to apply more than 12 acre inches an
acre as supplemental irrigation later in the season. Under this condition
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a pumping plant serves a dual purpose. Analyses show that an appre-
ciable quantity of alkali is removed in this irrigation and drainage pro-
cess. The supplemental irrigation late in the season provides a favorable
moisture condition for the feeding roots in the surface soil layers where
the most available plant food is to be found and forces growth during
the best growing weather. It also serves to some extent as a protection

TABLE V. FIVE YEARS TRIALS ON SWAMP ILANDS IN EASTERN OREGON .

Best return per Maximum yiela

unit water per acre
Valley Crop Soil Water Yield per A. Wiater Yield per
applied applied A.
A. Field Trials, Summary 1916 in. tons in. tons
Chewaucan Marsh grass Peaty loam 11.28% 1.030 11.280 1.030
Chewaucan Marsh grass Loam 6.60 .730 6.600 .730
Suramary 19186
Chewaucan Marsh grass _ Silt loam 5.75 .570 26.200 .600
Chewaucan Marsh grass Medium peat 8.50 1.245 19.200 1.940
Harney Marsh grass Silt loam *2.178 Sub-irrig. *2.179
(Sub-irrig.)
Harney Marsh grass Silt loam *2.613 Sub-irrig. *2.613
. (Sub-irrig.)
Harney Marsh grass *1.960 14,000 2.841
(Sub-irrig.) Silt loam
Summary 1917 .- .
Chewaucan Marsh grass Medium peat 3.00 .945 27.90Q0 1.030
Klamath Basin Alsike and Timothy .
(Sub-irrig.) Deep-peat 3.000 6.500 3.400
Klamath Basin  Sugar beets - .
(Sub-irrig.) Deep-peat
Summary 1918 . B 10.000 . 3.340 12.000
Klamath Basin  Alsike and R o
timothy Med. peat 6.20 2672 9.600 3.706
Klamath Basin  Grain hay Med. peat 5.42 1.070 . 5.420 1.070
(Oats and barley) .
Ave. Field Trials 6.68 1.180 10.648 2.946
B. Tank Trials—Summary 1915 Sin. - grams in. grams
Chewaucan Marsh grass Med. peat 4.00 94.00 26.475 125.000
Summary 1916
Chewaucan Marsh grass Med. peat 16.00 56.73 32.000 69,360
Harney Marsh grass Silt loam 4.00 72.40 6.000 81.300
Summary 1917 .
Chewaucan Marsh grass Med. peat 33.48 215.90 33.480 215.900
Klamath Basin Wire grass Med. peat 20.00 100.50 20.000 100.500
Chewaucan Alsike and
- timothy Med. peat’ 3.07 65.00 8.490  117.800
Klamath Basin Alsike and .
timothy Med. peat 11.00 89.20 17.000 103.600
Summary 1918
Klamath Basin Sugar grass Med. peat 6.00 18.50 17.000 39.750
Klamath Basin  Alsike and
timothy Med. peat 13.00 47.00 13.000 47.000
Summary 1919 .
Klamath Basin - Wire grass Med. peat 8.00 32.56 16.000 42.180
Klamath Basin  Alsike and
timothy Med. peat 8.00 145.00 29.500 246.000
Average tanks 12.59 85.67 19.900 108.360
Ave. tanks and field 10.59 16.810

*Not included in average.

against fire on the peat marshes in extremely dry seasons and keeps
any alkali salts distributed through the soil. The irrigation requirement
is a little greater on the silt loam than on the peat.

Absolute Duty. The average water cost per pound of dry matter
for alsike and timothy grown on these meadows under goo¢ conditions
averaged about 600 pounds per pound of dry matter, while for native



22

or wild grasses it runs from 1,000 pounds per pound of dry matter up-
ward. The average yield of wild hay is about 3; of a ton an acre,
whereas the alsike and timothy has averaged about three tons an acre,
or has given twice the yield with about half the water commonly used
on the wild hay land. In the Klamath region, about 5,000 acres of wild
meadow lands have been converted to alsike and timothy fields and are
producing twice as much forage and of a higher guality than was former-
1y secured.

Gross Duty on Wild Meadows and Similar Projects. Measurements
made by agents of the State Engineer’s office and the U. S. Geological
Survey to gauge the gross amount of water flowing onto and wasting
off from several of the large meadow areas of the State, show approxi-

Fig. 12. WATER VARIATION TRIAL WITH ALSIKE AND TIMOTHY IN TANKS.
The middle tank received 16 inches total depth of irrigation and yielded nearly
as much as the maximum tank which received 29 inches

mately the amount of water consumed on these lands. It will be noted
that the average amount of water retained is less than 1Y% feet depth

an acre. A small amount of water was received onto the marshes which
could not be measured.

TABLE VI. GROSS DUTY ON WILD MEADOWS
R - T Amount Amount
Meadow Area consumed an acre Year
acres Acre ft. Acre ft. :

Chewaucan ........... 20,538 31,390 1.52 Jan. 19 to July 1, 1914
Lower Chewaucan ..... 7,792 10,760 1.38 Jan. 19 to July 1, 1914
Yarney Valley ........ 61,000 81,770 1.34 Approx., 1912
Klamath projeet ....... 25,000 5-yr. av. 1.30 1908 to 1912

Klamath project ..... .. G-yr.av. 1.12 1912 to 1918
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the soil. It must be carefully done to avoid injury. The first year the
plowing should be of only moderate depth. To aid decay the furrows
should be turned over almost flat. A wide plow and the caterpillar
tractor have been used with success on these lands. A corrugated roller
has been found valuable for firming these marsh soils to secure good
germination.

Choice of Crops. Oats for hay will usually be the first crop, or
before seeding down to meadow, oats and field peas may be grown one
or two vears to subdue the sod. These crops yield three or four tons
- an acre. As a permanent meadow mixture which has been successfully
used alsike and timothy is recommended. This crop is not difficult to
establish where a firm, well prepared seed bed is provided and where
good inoculated seed is used. The practice of seeding without a nurse
crop and keeping the ground moist during germination has been most
successful. This crop yields on trial an average of about three tons

Fig. 14. A 3-TON CROP O ALSIKE CLOVER AND TIMOTHY,
FORT KLAMATH BASIN

of hay an acre and affords additional late pasture. On low-lying mea-
dows unsuitable for clover, redtop and timothy can be harrowed in and
established without plowing up. Some improvement can he had in this
way until better drainage and control of water can be provided. On
the best quality of wild meadows some clover has been established to-
gether with timothy by feeding out timothy and clover hay on the land.
The best wild meadows should be the last Lo be plowed up and reseeded
as they are fair producers and not so badly in need of leveling. Clover
-will remain in the meadow more permanently where the water table
is kept down below the level of the bulk of the root system. In much
of this peat soil under field conditions capillary action tends to bring
moisture to the surface at a distance of 24 to 30 inches above the water
table. The water table should be at a distance of at least 2 feet below
the surface during most of the growing season. This water should not
be stagnant. With good drainage and control of irrigation alfalfa can



totul depth. ¥ig. 17. Heavy irrigaticn 9 inches total depth. Whater variation trial

Fig. 15. Light irrigation 5 incheg total depth. TFig. 16, Medium ir%igation 61% inches
near Upper Klamath Lake, 1919, [
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be grown on much of this area. Since the meadow should be renewed
or renovated every few years, something of a rotation should be prac-
ticed. Where the climate permits a reasonable chance of its maturing
some small grain should be grown each year for seed.

Alkali Control. Lands known to be injuriously alkaljne should be
provided with drainage at the same time irrigation is provided and be-
fore cultivation. The productive value must justify the total cost
of reclamation. The character of the soil must be such that drains will
operate promptly to render reclamation of such lands feasible. Some
of these alkali, grease-wood swamp border lands at the higher elevations
or remote from outiets and having puddled structure or compact sub-
soils are not attractive for reclamation.

The maximum amount of alkali usually occurs where the water
table is thirty to fifty inches from the surface so that extensive capillary
action without resolution occurs. Drains must be provided that will
lower the water below the capillary limits of the soil. Deep drainage
is essential. .

Rye or sweet clover will help loosen up the alkaline sub-surface
strata in the margin of the marshes and afford some pasture during
reclamation. The alkali land being reclaimed should be leveled into
regular or contour -checks and given deep cultivation. Copious irrigation
and deep drainage will keep the alkali moving down and out in affected
ander-drained areas. Sweet clover and rye are crops that can be used
to advantage for pasture on such alkaline land during reclamation. To
establish sweet clover successfully, it is necessary to use good scarified
seed and a firm seed bed o as to keep the soil moist until the young
plants are established. After the crop shades the groumd-the sweet
clover is fairly resistant to alkali. This crop helps to loosen up the
land and facilitate reclamation.

Methods of Irrigation. The most promising method of irrigation
where flood water can be controlled on these meadows is the strip-
border system. This method consists of dividing the land into strips
2 or 3 rods wide and 330 to 660 feet long, running with the slope. Levees
can be made between strips by plowing a double back, furrow and then
going over it with a ridger. The latter is made of two Dplanks 6 feet
long held together with braces so they stand on edge and are spacéd
3 feet in front and 14 inches at the rear. The strip should be level
crosswise and have a fairly uniform slope. A level place at the upper
end aids in spreading the water so it will flow down the strip in an
even sheet. A strong head ditch and substantial gate should be pro-
vided so water can be quickly changed to the next strip when it reaches
the lower end of the run. A good-sized irrigating head should be used
and the surface rapidly covered.
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Where the peat is but medium in depth and the substrata compact,
sub-irrigation from small open ditches about five rods apart is a promis-
ing method of controlling the irrigation, but this will be found of less
general application than the strip-border method.

Fig. 18. General view of alsike clover and timothy meadow fitted with strip
borders for irrigation. Near Upper Klamath Lake

Fig. 19. Dredger in operation diking land near Upper Klamath Lake
KILAMATH LAKE

Summary of Fertilizer Trials on Swamp Lands. Fairly complete
fertilizer trials have been conducted on the wild meadow and tule lands
during the past five years in three swamp areas. Since these fertilizer
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trials will be reported separately only the practical results are here
briefly presented. These trials do not show a profitable increase from
applications of either phosphorus or potash. There is some indication
that potash will help on the deep peat, and that in the long run phos-
phorus will need to be supplied on the silt loam so0ils of the wild meadow
areas. Lime has benefited alsike clover on medium peat soils but has
aggravated the alkaline conditions due to increase in bicarbonate. Clay
loam and shallow silt loam on the swamp rims have responded markedly
to applications of elemental sulfur where crops such as alfalfa have
been grown. Calcium sulfate has greatly benefited alsike clover on shal-
low silt loam in the Fort Klamath meadows. Increases of 2 tons an acre
have been obtained from use of sulfur on alfalfa in these trials and its
use as a result of experiments conducted promises to increase yields,
returns per unit of water, and land values in several valleys. Barnyard
manure has proved profitable on medium and shallow peat. One effect

Fig. 20. MEBASURING WEIR AT DRAINAGE OUTLEY, KLAMATH BASIN

may be that bacteria contained with it may aid decomposition of the
raw peat. Use of manure and rotation of crops are important in con-
nection with economical use of water, as is also sulfur or other fertilizer
where it causes substantial increases in yields.

ADVANTAGES OF DEVELOPMENT

The time seems ripe for converting large portions of these wild hay
meadows to tame clover and grass lands. It is believed that in large
portions of these areas, when the water can be controlled so tame grasses
can be grown, the lands will pay a better rate of interest on the total
investment. In other words, where the net profit over the cost of pro-
duction under present conditions would represent interest on a valuation
of perhaps $40 to $60 an acre, good clover and timothy meadows should
pay a similar rate of interest on a valuation of $70 to $100 an acre.

Modern agriculture contemplates the use of well-bred domesticated
plants. It is fundamental that something of a rotation be practiced in-
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cluding growing of leguminous crops and application of barnyard manure
in rotation. Even on fairly permanent meadows the clovers will help
to keep the land loosened up and offset the tendency of the water to
crack the soil. The roots of these legumes add nitrogen to the soil be-
sides increasing the valuable protein substances in the forage.

Tig. 21. Heavy growth of sweet clover on alkali land showing crust in foreground
from trial in Klamath Basin (Phcto by H. R. Glaisyer)

Fig. 22. PIELD FITTED FOR THE STRIP-BORDER METHOD OF IRRIGATION.
New seeding of alsike, timothy, and rye grass, Harney Branch Experiment Station

A wisge system of irrigation contemplates applying soil water at the
time when the supply for the crop is down near the wilting point and
in just sufficient amount to raise the supply to the excess point through-
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out the soil strata within the reach of plant roots. Under proper irriga-
tion little or no moisture should escape over the surface or below the
reach of roots to contribute to the formation of a high water table.
While a little loss may be allowable under present economic conditions,

Fig. 23. FIRST CUTTING OF ALFALFA, UPPER KLAMATH BASIN, 1918.
Sulfur applied to tract at left increased vield 1.2 tons first cutting
and over 2 tons for the season

Fig. 24, AWalfa ncar Upper Klamath Take showing the effect of sulfnr; untreated
in the foregronnd



31

still these are the standards for modern irrigation to work toward if the
highest development and the most profitable system of irrigation agri-
culture is to be reached and maintained. WMoisture should be kept mov-
ing down by intermittent irrigation and cultivation whenever necessary.
The fact that dry-farmed lands do not “go to alkali” if not so. affected
in the initial state shows that with proper control of moisture soluble
salts in soil can be kept distributed or removed. Drainage is the real
remedy in such cases of excess alkali in these meadow lands.

lig. 25. COMPARATIVE YIELD FROM SULFURED AND UNSULFURED PLOTS.
Sulfur at left, vield 8.45 tens an acre. Untreated at the vight, yield 5.74 tens an aere.

The feeding experiments of our branch experiment stations and
analyses® show that the marsh-grasses are higher in crude fiber and lower
in digestibility than the tame grasses and legumes. It is believed that
the control of water and the establishment of domesticated crops will
double the productiveness in large parts of our several million acres of
meadow lands in the mountain country and great basin region, and so
permit saving of water to be applied to fertile adjacent bench lands. .

*Hepner, E. E.,, and Nelson, A, Wyo. Exp. Sta. Bul, 37.
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TYPICAL PLANTS GROWING ON CHEWAUCAN MARSH
From a collection made in 1916.

Sporobolus asperifolius Nees and Meyen.
Common name—Tickle grass

Elymas mecounti Vasey.
Common name-—Wild rye

Elymus triticoides Buckl.
Common name—Wild rye
Local name—Bluejoint

Distichlis spicata Greene.
Common name—Salt grass

Juncus balticus Willd ‘
Common name—Wire grass

Muhlenbergia squarrose Rydberg.
No cominon name

Agrostis alba L.
Common name—Redtop

Sparganium greenii Morong.
Common name—-Bur reed

Alisma brevipes Greene
Common name—Water plantain

Panicularia grandis (S. Watson) Nash
Common name—Rice grass

Stachys palustris L.
Common name—Hedge nettle

Trifolium tridentatum var. Melananthum (Hook and Arn.) Wat.
Common name—Bur clover

Trifolium tridentatum Lindl.
Common name—Wild clover

Sagittaria latifolia Willd.
Common name—Arrowhead

Phleum pratense L.
Common name—Timothy

Carexr aquatilis 'Wahl.
Common name—Sugar grass

Beckmannia erucaeformis (1..) Host.
Common name—-Wild millet or slough grass
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TABLE VIIa. SUMMARY, CHEWAUCAN VALLEY, DUTY OF WATER TRIALS
Soeil and weather conditions, water used, crop yields, 1915. -

r Usable Rain and [DaTe of Irngnﬂﬂ Tolal depth| ToTal waler| Y1eld Yield Povadsype Pounds wie|
fev cent |wat Soul /ot il vst Yrigan d er arkeTable [ per pound
C(:f.?r:":n PloT ITiTud= [Soil Type :ui:‘:vns :’L.{Y/C:.P dez‘ﬂ-. Eyga i‘:d '7."17..:;’ /Fr!n.zs;a fon |:30:y:‘ :'rr”l?’laf-h:: t::fns:‘,n apcre a“:f; ch ':nkemnr.v p-,i‘,rfrob.m
<1acv Tors Tont 1 |

Marsh grass| M ax 4300 (Rt _5/' oam | /0 2.5 ldeep | Vio j"élJJune 3 — | 27248 | 3345 . 89 .030 1328 4407

Ave, " : - . N 3.16 . — |/ 28 | 1441 /.03 o9/ /539 | 2256

29-395- 196 | Mn, ¢ ) 3.3l — — | 000 | 33 .57 — g4 881

. § 1
Mavsh grass| Max, HYBo0o| St foam 76 2.1 deEH Vie 6.50  |June | - 182 2762 .70 . 038 Jo42 4578
Ave, b . - - < | 508 Jone 15 | — 660 | /11 .73 110 | (087 | 24919
A
(73951 Min - ETRE — | ooe |432 | 2 | — | oz | a3
Sq T LA Fvam e

Marsh grass| Max, 1|93 00 peat |78 38 |deep | rv |/349 |dune20| — | 2647 | 39% /125 .6 76 | 1687

i Tants | Ave. c | 7.87 | = g8 |23 7 sS4 | 6 4%

— — -
— 4 00 22 r v & 7o ‘

Min, /811 220 ‘?J 23 s 022 |
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TABLE VIIb. SUMMARY, CHEWAUCAN VAULEY, DUTY OF WATER TRIALS
Seil and weather conditions, water used, crop yields, 1916.

Goablc | PloT [Rain and | Date of Trrqatio] Tetol degt Total wetee| Yield pee| Yield per [Bunds (-eid Pounds
Crep and PerconT|water [Seil area. |soil wate~[fire— 3cason|veqgation| used n [acre Aaera inch|marKetabl e e pe—d
tocavion | Plot  |Alttude | Soil type | humus |capact] depth]acres|used inche| irr.qation] (n days |in iaches| 1nches | Py ortonu| by or Tons] dry matte] total DI
m:i.,:zl Max HHO0Q medivm peat| t850| 3.8 |deap | .10 686 | S/31 ST | 265 | 3346| 1470 OS5t 2628|7287
e ©w Y |
Ave. : - B - B - B 191 | 5/31 - 192 | 271 1940 | 1010 | 3488|1156 |
1
Esws.-ls& in - - - - - - B 8.4 | &/ - 8.5 Ak 1248 1452 2273 (1703 |
Alsike Max | 4400 |peatys loam| 10.0| 2.5 | deep | .10 | Z.64 |5/t s 425 L 689 | 2560 | 602 | +145 | D6
Clover =1
Fimothy | Ave - R - - - - Z 63 |5/ - 310 | $.73 | 2.080| 670 | 3648 | 3ss
28-335-19E| Min . e - - - . 2.56 | s/ - 2.25{ 481 | 2400|)1.066 | $195 | "H5s
Sq- T
Risika | Max | 4400 |peoty siloam| 10.0| 2.5 2| 139| .60 | s/ 57 14.0 [ 1760 | Z.560| 1820 HL4E| 937
clove
ond
timothy | Ave - - - - B - 3.92 | 5/11 - 8.5 |12 12| 2080 z44 | 3e4s| 769
Eg'-—:?f\";?fsi Min - s - - - - 5.39 | I/ - 50 | (0392 w00 4e0| 4igs| s60
Suqer qrss | Max Y4400 |mediurm peo] 80| BB | 2 | 139 892 | 429 120 320 | H40.92 (2 395 | .07 | 2395|3864
n tanks) | Ave S T 950 | 4/29 | * | 160 [ 2559|1.960 | 122 | 1960|2949
Flin |~ - . - - S 1130 | 4/29 | - 12.0 | 2330|1306 | \088| ID306|H+0X
Matural | Mox | HHOO0 | silt loam | T6 | 2.1 [deep _10T 612 | /2 57 62 | 3L.37| .600 0238 93t | 1843
Mmeadow |~———— ————
| Ave - S - . - - | 586|579 -~ | 145 |20.36| 430| 0296| T29]6d0s
.
(8-335-19€] Mun - - - - - E - 450 | S/ | - S {10 25| 70| oggi 991 |2.338
Mo dow
5258 ~196 z10 S/ 63 12 8 |20 95| 850 | 0660|1482 |31 gH |
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TABLIE VIIe. SUMMARY, CHEWAUCAN VALLLY, .DUTY OF WATER TRIALS
Soil and weather conditions, water used, crop yields, 1917.

. Usabie Raim and] DaTe of | Irrigats] Total deprn | ToTal wan] Vield par|Vield pav|Total yicid| Fovnds Warey]
Crop and Reycent|waTar | Soil | Plot |seil waler| Frrst Seasen| rrrigation | used in |acre in|acre ineh | markelabla | pey poond
loc ation| PloT Altitode] Soil Type | humus |Cop 1n.| depth | avea |Used-inen [Trrigation|in days| i tnches| i1ncnes |Hy ov Tons | bu.or Tans |dry rmatlev|[ToTal Ok
Groma mpret [IVa I TR
Mavsh Gras| Max 4300 | Mad Reat| 48 | 2.5 |meadesp| Far| 150 May & 75 | 3348 | 3998 | 2159 g4 Y5 — 1273
(Tanks) |Ave - " Nz /8.63 1928 | €89 477! — | lY93
Mo cu | gy 13.77 | 1826 | 379 | 27245 — 1952
T Tams #e A |Tersperaime
Marsh Grass| Mox 4300 |Mad Paat |48 | 3.8 |wedaeep| Yo A | %65 |May 13 | 53 7.9 3RS ) 03 ,037 — | 34%7¢
e . " 518 . 14.78 | 1796 92 | Loea| — /820 |
Min - 348 .00 6,98 995 318 — 36l
Grams pev piv [qroms pev
AtskeyCioes| M ax 4300 | Med Feat | 48 | 3-8 |Med e 19sy50| 433 |May s | 70 2146 | 28577 y1321| $3. — 11170
ranm) | g e “ 303 12.97 16.00 9 01 {94 — 867
Min : ] 348 " 3.07 4.8 L350 2115 — 158
Avefrerrd| 1 N N - "] 309 849 | /158 | 1178 | 13859 — Ye ¥
Bv pev A
Beans Max 4306 | Siti loam | 7€ "7" deep ’éa/) 86 | Jaly 9 — /3.2 14. 06 24 1.8 — | 2075
Ave 1 . “ W - . T .72 — 12.4 13.32 24 1.9 — | 1985
Min —‘ —L w /.00 - — ‘ 4 4 KL I 3m . ¢ol




TABLE VIIIa.

Soil and weather conditions, water used, crop yields, 19186,

SUMMARY, HARNEY VALLEY, DUTY OF WATER TRIALS

. Usable Plot |Rain and|Date a(‘ ‘[rrl1nt;« Tatsl d-_(ﬂ’k “Yotal iqur Yield perl Yietd per [Pounds yield Fhunds wale
Crop ond Parcetlwater [So.l |[orea |soit water|fivat weason|irriqalionfusad in [gere acre indifmarketabld per ound
location| Plot |Altitudel 8ol Typa |humus|cop nldepth| acres|used Tach|irriqationin dayslin inches| inches. [bu. ortongbu. ortans dr}:‘:ﬁ"rm‘\ Dr
Notoral | Mox. | 4120 |silt leam 2.4% 2.1 2 sﬁ.;s' 6.33 | 5/n 56 1.0 ] 1723 q:{emf; ﬁZ.?is q:m.s 1647
(fanks) | Ave .00 | S/1 - 6.0 13.00 &85.0 14 10)] 40 0| 1066
Min. N 6.32 | 5/23 | 49 35 932 | 719 | 2720 310 569
Max. F.on | s/11 s6 | 11.0 | 1694 | pes 8.01| 5170 | 1504
Ave. - - 6.88 | 5/11 60 | 12z88| 771 | 12.99] 2345 | 122+
Z21:235-31E] Min. 555 5/23 | w9 K9 | 10.08 670l 1260 280 1117
¥ield peas | [Max. 162 | &6/1 15 | 1512 | 2810 | 314 | 165 617
Zl(»r:'_;\;.?‘}lﬁ_ Tin 6.96| 6/7 215 10.71 | 2050] 8166 | Sc0| 670
Matural m;x. Hi2Z0 | silt loam L.H?‘ Z 1 | deep|looo| 12.50 | 5/6 56 21.50| 3%.00 ;.T’?B .Tt;l’ —— -
et Ave - 14.98 | 5/6 1095 | 2573 | 2418 | 202 — —
Mia. 10.03 | — 0.00| 1003 | 2118 — == =
Max 6.85| 5/6 2%.50| 31.25 | 1.960| 080 - —
Ave. - 9.94%| S/6 1225 2219 1.960 | . | 60 = bl
Min R “ 603 — 0 00 603 | 2.613 - — ‘”'
Max V14 | 5/e 2.800| 3914 2831 | .10 - _
Ave . 10396 | 5/6 1400 24.96 | 2801 | ,202 | — i
2235 NE| Min 12 9 ~—- 0QO| 12 51 |1 960 — = s

<
<

Cxtraction ~ethad used



L8

TABLE VIITh. SUMMARY, HARNEY VALLEY, DUTY OF WATER TRIALS
Soil and weather conditions, water used, erop yields, 1916.

Usable Pl§+ Rain ond |Date of  [Trrigetiod Total depthi Tatal water] Yield per| Yield pe[Founde yieldBundc wteq
Crop and |- Frreentfwater [Soil  [area. |[soil woted first wcowon [icrigaticn|used. in | aere. acre inchfmarketable| per pound
location | Plot [Altitude|Sail +ype |humusjcap.-in.| dapthoceres Uaed. Ineh| irrigation|in da in inches| inches. |bu orFone bu 0cFons| dry malteitatal DM
[ Spring whed Max. | 4125 |ufsondy loon| 2487| 18 | deep| Mo 1112 | 6297 21 | 90 |z042 | 2925 o2s | 1527 | 176
Ave. ce - - 8.35| 6/30 | 2t 6.0 | I1435|26.66] 44 | 1467 203
Min. - Ee- - - - - - a.81| 1t — 3.0 12.87|22 40 147|198 | 906
Dey - B - - - - - 120 4% | —~—— — 0.0 12, 44| 1 8. 85 — |00 | | 304
RveManue| - ce e - - . S.03| 7/t z) 6.0 15 O3 |[fvosted out]  —~— — —_—
1235-32E PryPomored = | =~ e} - - - 9.03) — - 0.0 s.o3| -« o — | — —
Field peas| Mar. | H128 Nf sandyloon| 249] 1.8 |deco| Ya | Bon &4 21 | 120 | 156% 1650 | 140 | zese | 1329
Ave. | = o o | - - - - 1.39 | /28 | 21 80 9.39 | 1690 211 | 2%90]| 85&
Min. . I - - - H4.65 | /28 | — “+.0 8685|1105 | 276 1794|1089
r){«,m.,.m._ . we e - - - |+ 0.0 7 |20 8.0 761 |1.368 | 170 | 2+22| Tlo
7-235-32E [hamonud L - - - 030 | 73 - 4.0 430 | LZD5 | D08 |16T3| S§B0
Afalfa  [Mox, K25 |v{.sondy loam 249 1.8 deep | Jiz 1Ol | /2 | HZ 18.0 | 19.01 | 2156 NS | 3eeS | 1T
CSx ey Ave oo e o b e b ] usel ez |28 | 120 1638|2641 220 | %483 82
Min. R R s ; 6.36 | 6/14 | - 60| 1226|2017 | 246 | 3521 | 79I
Rveranwd = o e ] " - N " 4.92| &/12 . 12..0| 16,92| 2146 | .228 | H669 | 819
T-235.-19E. | Dry - - o . . 259 — — Q.0 9.59| 2.080 —— — Toow
*% ExVTvrac¥ion method osaat.
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TABLE VIIIe.

SUMMARY, HARNEY VALLEY,
Soil and weather conditicns, water used,

DUTY OI' WATER TRIALS
crop yields, 1917,

Crop and Par canfoentor] Soil [orea (2w Frst | Sedorioigarion water v 5vs " [ocre irer|moriario] m s |
locaTio Plot |Aititude|S oil Type |humus|cap-m|depTh [acves|uses Inch|ivrigation|in days|in inehes|in inches|bo. oxTons| bo. or Tenddyy matter] Tokal D-M.
Field Peas|Min 3125 |fsonayloam|2.99 | 1.8 |deep| tio 556 | June25| 21 3 8.56 |.186 062 - 5200
Hoy | Ave. - | e 6 /156 | 607 o1 — | 2152
Max " - 486 /0 1486 |.885 0885  — 1907
Avepare] - - 4.86 4 /0.86 |.493 0821 - 2496
Field Peos | Min 6.1 3 9./4 | .B32 | 2775 | — /240 |
Hay |Ave 545 é s |1e76 | 1790 — ‘|sz20z
Max 4.28 /0 925 (/975 | 1979 = | gus
Avefynd - 5495 é A m d6/0 — | 338
Field 2 p, 5.5 3 | 856 |./278 | .0e59| — 4890
Grat Ave 5.56 4 /1.56 |.5970 | o997 — |2/48
Max 486 /0 /486 | 8374 | .0837| - 2005
vefvaror] 4 86 6 1086 | 7360 1226 — 1737
Freld /Fas| Min &4 Gy |.2029 |.0e7s| — | &703
Grem e 545 6 |45 | c629| 0r | — |i753
Max 425 /o 19.25,.8970 |.o897| — | /795
vemanoy s45 'S 11495 | 50l | 0oazs - 2580
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TABLE VIIId. SUMMARY, HARNEY VALLEY, DUTY OF WATER TRIALS
Soil and weather conditicns, water used, crop yields, 1917,

c Usable . PloT [Aain onal JaTe of Trvigato ToTal [ Total Fizid pev[Tield pev [Pourds y.ed Pam‘ﬂ
TP 9| it |frtitege | Soil Tye | oo e el Sitn | Svecs | St men | setyanirt i dayalis pesncd) i mened bS ot Tun|‘marov fem |svy mertes| forer 570
Baviey | M/n | 4125 | vF sandyteam| 2.99| 8 |deep Yio | 3.08 | June2s — 3 608 | 569 187 — 1238
Ave - 2.86 " — 4 886 | 1410 236 — 7/0
Max 425 — /10 J4.25 | 2422 242 — 645
Fivefmannd 2 .86 — é 886 | 1695 | 283 — 59
Beviey | My 4.60 — | 3 7.60 | 343 | v | — 2504
Ave 4.20 — | 6 70.20| 41T | oe¥| — | 3253
Max 3.94 — /0 1394 | 742 om| — 223
[guetmann . 3 .47 — 4 9.47 (762 127 — 7 4oy
Alfalfa | Min 125 W sandyloom | 249 | 1.8 |deep| Yo | 3.37 |[June2?| 67| & 737 | 2335 0381 — | #53%
Ave ) - 3.3% : 12 1634 | So8s| 44235 — | 3409
Max 283 18 2083 | 5330| Q8970 — | 4416
Avefparr - 2.45 iz 45| 4TS 03V | T | 34246
Alfalfe (pmip 3,34 60 | 4 937 444 | or0| — | 2384
Ave 3.34 |l /834 | 8128 | ps77|  — | 2133
Max 2,83 6% | 18 2083 | 9685 o592 — | 2930
PR 2.45 - i2 945 7865 0688 — | 2067
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TABLE VIIIe,

SUMMARY, HARNEY VALLEY, DUTY OF WATER TRIALS

Soil and weather conditions, water used, erop yields, 1918,

Usable Piot |Raim and| DaTe of[lrngete] Tolal |Tolal wale] ¥ield pev Vield per|Runds y Bournds wid]

Cvyop and Pescant| waTar | Seil |area |[soif waler] Frrst |9eason eprn Inu] used 1r|lacre acre inch| marfete ble pev poord
location | PloT |AltiTude|Soit Type | humus|cap=1n| depth|acres veed Inen [ I7rgaton|in doys|in inches|Inches |bo. or Ton|bu. or Toms\dry mailer| Tota i D.m
Bavtey | Moy | 4125 |uf sandyfoam| 2.49 | 18 _|deep| Yio | 5 42 12, 1762| 2020| [4F 1228
' ' 949 8 | srug | 1791 | 224 1473

Mun £. 03 4 1203 | 1625| #Hob 1444

Ave(wond B.34 8 /798 947 /.18 1802

Baricy | Meox /1006 2 2206 | 3852 2.9 1363
Ave 11.37 ) 1937 | 2760 | 3.45 1193

Min 10.32 y /932 | 329 | @22 1126

efarons g 34 8 /4.3Y ] 26140 | 3.4 1324

Fretd Ras| Mox | 4125 |V sondyloim|2 49| LB |decp Yie | 562 8 1652 | [ iz5 A8 /134
Ave - - - " - 949 4 614 | 1072 | 248 7%

Min 8.03 o 4.65| /85 391

e e . 8.3% g 16.33| /230 .307 1832

Freld Fess| Max 7006 8 1794 | 915 .13 237
Ave 11.37 R /1.56| 730 108 4594

Min - 10.32 o 1051 0975 /4 640

Flvecmons - - | 8.34 4 1.8F| 95| a8 17¢0

LHuTn Boyod Ave Y128 | vF qordyloam| 2,48 | 18 | casr | Yo | £.84 Ik 20.86| 10.414 . 4997, 974
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TARLYE

STMMARY, HARNEY VALLEY. DUTY
Soil and weather conditions, water used, crop yields, 1918.

WATER

TRIALS

Cyop ana | _—F Aainano Total woter] Yice Id | Vi€ld per | Bund Yield|Poonds woTer
focation Soil Sotl woTer used in | peracre |acre ek per pound
Plot _ |Altitude| Soil type epTh veed imche Inches |6U ovTon|bu or Bon Tatal DM
Bee?s | pm | 4125 vF sondyioom deep # 30 4 /330 | 13742 | [ 527 563
Ave 6.2 é 1262 | 14587 | 2426 58
| Min I 1342 - 3 7%/ 7650 | 2550 217
A va (rranerd : 745 6 (345 | /#9850 | 2 475 s28
BeeTs | Max | 2.49 g 1199 | 43e5 | 707 (057
Ave 1057 I /6.5% 7.950 | /1 325 /2349
Min L 105 3 1357 | 3 ¢80 | 1226 Z /0¥
A velManod - . 918 | —ﬂ' ¢ /518 | 6.0585 | /009 /488
W’“'*“ Max Vof sy foa. deep $.89 Jﬁ/f? 73891 L 4¥8| Lowus /784
Ave /253 | 12 2453 | 446 | 1366 1842
Min q.i8 4 /5.8 435 | 1060 2942
Avefuon -] 457 | /2 1687 ) /240 | 050 1618 |
Alfoifa | Max - 6.24 /8 2424 | #o00 L2Z22 746
| Ave 4 41 (6542 | z435 | 2862 588
Min 87 1471 1 K75 2N5R ;228
ot 583 1753 | 2.825| 2337 go
’LST&eTclam Ave 0 - (.67 1867 | 2.923| z43s L 807
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TABLE IXa. SUMMARY, KLAMATH BASIN, DUTY OF WATER TRIALS
Soil and weather conditions, water used, crop yields, 1917.

N : T Usable PloY |Rein ond| Dale of Irwqa‘?‘ T6Ta fdeg| Yotal wakﬁlcld per| Yield per|FPounds yl'%poa_nda wa
Crop cind PevcertlwaTer [ Sotl j[ovea [soil woler| Frvst Ss-snj lvrigation| used acre acre inch {mavHaTable| por pound
focaTion | Plot Altitode] Soil Type |homesicep i1n |depTh|acres | vsed in|/vrqgalionin dayslin thches|in inches|be o Ton |bu o Tomsldry matier|7atal_ O.m
SaF
Wire Grass| Max H100 Wed. Peat 43 \ Mednu»l 137 349.98 [June & | 8o 20 59.98 3.47 1735 1938
1 I ™
" N - ) ’ " 4 " - " I 19496 /. 3% 26 634/
(Tawhs) | Ave 8 J.
’ " " N N ’ : 679 | » " - 7 13.79 .78 . lo7 2077
Min. |
Atsifie% tmnd Max. " N - - : : G916 : CL /17 266 3.58 210 e24
(Far) | Ave " " - - g4 |+ |+ | n 1745 | 3. 08 280 693
Min - - - - : (237 |- 8 2037 | .95 243 /180
T — _l Aot - j
Alsikeon motl] Max | 4100 |Deep Poat| 43 ’_deep Yo 165 {Joly 12|30 6.8 18.15 34 s524 {03
- " - " B . 1185 “ - n Subbed THro dyke 30 - - -
Ave % i — -
Mind M D : : eS| | . . 28 | - - e
Suqor BeeTs| Max - . 5 - 1165 |Joly 16| = 334 | /499 /2 3.4t
: " N ¢ : ' 1165 B v | Supbed Fhw /o - e
Ave ‘_1\_ up v dyhe
Min B " ] ) l /68| - ) i ) " ) 3 - T
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TABLE IXb,

SUMMARY, KLAMATH BASIN, DUTY OF WATER TRIALS
Soil and weather conditions, water used, crop yields, 1918,

Cvap Usanie BTot [Rain ana| Dare of [Trrigene] Tohiaesth| Tovaiwarer| Viatd on | Vicid per|Bounds JEs wate]
arnd Fevcenr| water | S0 Qveqa |Soril yater| Fovsl Saason| /¥rigation| vsao proT | acve i |yield morke per posnd
location | Plot | AlTtue| Soil Type | hemos|cap 18| dapfh Used ach | Irriquiion | i days| [N tnehes|in iaenes | qrams | gvamd lape O.M. |toTal D.M
N S FY .
Sagargracl_Max | 41 0b |Mea. PraT| 43 Mediur) 1 39 Y01 | Maylt5 8o 24 34.09 36 2 4680
franis) | Rve " . - - 4.80 | June 9 /3 26.10 42, 323 2560
M K " 1572 .- 7 21.72 26 37 3441
Suqu G Max - M 9.03 Moy 15 25 34 03 306 122 4580
(ranks) | pue . - 9294 | June 9 /3 2499 44 s 2550
Min - 16.29 7 22.29 8 757 5100
Rligkey T Max tq: X ‘Med Peat| #3 med o139 9.17 | May 18| BO 28 3417
(Fanks) | Rve - : N [ /47 | dored | - 13 2775 23 /72 3449
Min " " . 1733 L 7 2433 12.6 18 Bois
1
JRIgne, Timm] M ax . - 9.0t | May 18] ¢ 2.5 3401
Cranxy) Ave ~ /5.8 | June 9 /3 2852 Ste 3.9 2276
Min - /6.86 " 7 23.96 9.0 397 L 70920
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TABLE IXce. SUMMARY, KLAMATH BASIN, DUTY OF WATKER TRIALS
Seil and weather conditions, water used, crop yields, 1919,

Usabie PleT |Pain and | Oate of |/rriqaied 10 lalder] ToTal |Vield per Y/Wpafmw
Cvyopand Pevcenﬂ walercap| Soff avea |soil water| Fi7st | season 4mqn‘nonv1 Wwalervsei |@cre acre tich | markerabie] per pousd
locaYion] PloT |Aititude| Soil Type | humos|inches |depth| acves |vsed-ch |(rrigation|in dayslin incnes|in inowes |ovov Ton|bu or Tor | dvey nratrev| Torel 0 #
So Fr N 7w AE e ([Gras e A v AWk
Wive srass| Max | 4700 \Med. Peat| 43 | 4.8 | medwm 153 |~ (608 lAprar | 45 | 24 22395 | 4385 .82 | asos | 2/08
(Tanks) | Ave - " " " . B " A0 | Mayi3 | 29 | /& /6.970 3875 2.42 | 3L oo 1812
Min " v " - - - (576 [ May29 | 18 g G357 | 3162 395 | 2530 | /207
Wiregrass| Moax | - . N “ “ . 489 | povar | 75 | 24 |23566.| 3601 50 | 2888 | 208/ |
CTanks)| Ave “ “ K - - . 485 | Mayi3 | 29 | /6 /5516 | 4561 | 2.85 | 3gso | (/20 |
Min - - . " - - 23452 | may24| /8 8 (657 | 3350 4.9 2680 | /930
Alsifte ara | Max__ | 4100 |Med PeaT| 43 | 4.8 |Mediom| .37 | 9945 | May s | 765 | 2925 32445 | 2420 | B.2o |/9360 470
Timothy | Ave - - - - - “ © 18973 | Mey20] b0 | 16 24973 | 2314 | 496 | 18502 | 4% |
(Fanke) | Min - . - ] s |2z - | b0 8 (702 | 1370 | (7.3 | so%60 | 44
Alsike and | Mox - " - . - . v 18834 May | 75| 295 | /BBY | 2800 847 | 20000 | 754
Timethy | Ave “ . - . . “ - 8.a00 | may20| 4o /6 | 24.000 /828 | (143} 4630 | 590
(fanks) | Mmin " - " “ - - ~ | 9806 | 4o g (7806 | 185306 | /203 | 12240 | 479
Alsikeand Max | 4100 |Med Peol | 43 | 4.8 |medion| 1.020| 4305 | may 28| 43 | 9423 | 13928 |"5706 | ~Ges | e576 | %%
Timothy Ave " - - - - - .839|/5/%0 . - - 8166 | 21158 | 2.472 . 433 7756 /002
Mn " - - - - - 88715330 - - 5280 | 206i0 | 2.333 4 H2 Hio? /137
GraintHay | _Max [41090 |Med PeoT| #3 48 Mediom| 907147200 |July 11 | 5 | 10979 | /3026 .8568| 0783 (44 2068
Ave - . B " - " 94| 8.92/ s - 7 800 16921 9370 125 1686 2184
Min - - K - - (01? | % 806 .. . S420| 10226\ 1.0670| 197 | 1979 | 1178
Wheat |7 Max | #10¢ |Cloy loam 317 |deep | 39| 3726 |June 10| 0 | 7352 21.078 YT T | 2729 | s
Ave " - - - . 384\ 7. 562 1 3e 9 287 /7546 3670 | g 676 | 1920 | ao0ev |
Min . . . ; . .356| 2776 |July /9] 30 6.000( /3770 1807 | 20707 826 | 3358
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