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CROPS ADAPTED TO THE ARID REGION. i
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The study of crop adaptation to the arid region iB a cuestion

that has been undez much consideration by the student of apriculture

western land mus put under sultivation rather than that it be
= e T A o . 11T Ao * T2
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'he most important divisions of this subject are:
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1, The irregularity of rainfall.
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Conservi soil moisture by plowing.
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shortl fter the season's crop has been removed fall
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plowi should gin. By a mulch is formed which pre- ‘
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colation would be mach more rapid. In a

plenty of moisture this plan is not advisable as the moisture tends
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the

ground is dry

the mulch on the

harrow

sSu

should follow the plow at once s
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The amount of water saikred b subsoiling is of no
portance to the western farmer King in his Physics of
discu d the subject very thoroughlv and om his work I
the following datas

able showing the ability of subsociled ground t

against

cravity.
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have tal
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R e T Subsoiled. Not Subsoiled. Differeﬁde.
pounds. pounds. pounds.
i e |
First foot 124 .60 102.10 22.50
SEC 01 foot 7257 10.34 62.23 ‘
ird foot 38.22 12,05 G Al
Fourth foot 32.2¢ 3.82 29.43
Total water gained 268.65 128.31
Total water added 254.41 254.41
Di”f:r::ce + 14.24 ~126.10
The subsoiled ground had therefore not only retained all the
water added, but had gained 14.24 pounds by capillarity; while the

water is imcreased

ground is co

mpact it does|

not have so large space to held water as when it is stirred. The i
m ture adhermes to the soil particles in thim films, and up to a cer- h
tain point the looser the soil is the more water it will hold. When

the lewed ground has become saturated with water the surface water

will pass off more rapidly than if the ground was compact and hard.

There is always a certain amount of water in the soil that is not




ints

and

whicl

in

always

order

&

T

mois

subsoil

of" the soil has
in a way that the most

ed by Crops.

i
i
the moisture
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All plants §
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Xperiments nave 800WA that from 275 pounds to 375 pounds of
water are regulred to produce one p of d matter in a grain crop.
)ifI'erent crops reqguire dii nt ints of moisture. The amount of
ater required for the production of an of the various
,
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T ODE, giv in Snyder's Agricultural is as follows:
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average amount ol Amount of water
Crop. ater reguired per required per
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tons. tons.
1 o0ve O 0
Clover. 400 310 =
~t - ~ 0
Fotatoes. 3010 325
=0 200
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Pess. 375 300
Corn. 300
i
'he rainfall durimg the time of growith is  generally more than
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LNe amount ol LI’ reguired 10or ine recaductlion o1 & Crop. Am aver-




age rainfall of two inches per moanth during the three months of crop | il
growth would be equivalent to only 680 tons of water per acre, a
variable part of which is lost by evaporation. Hence it may be pos-

sible that the available rainfall during an average growing season may[

be less than the amount of water required to produce the average crop.|

The moisture that is stored up in the soil must be drawn upon to sup-
ply the water for crop growth. In as much as the soil's reserve
supply of water is such aa important matter in crop produetion, it
follows that the capacity of the soil for storing water and giving it
up as needed by the erop is a very important factor in erop production
and particularly so since the power of absorbing and retaining water
in the soil is influenced so largely by cultivation.

Although we have had no chance to take data from the westera part:
of the state, some samples were taken at the Xansas State Agriculturalj
College and the moisture content determined. The samples were taken

-

from different fields, being land which was similar in character but
which had been planted with different crops the previous season,
Kafir-corn and corn; and wheat, corn and grasses were compared. The
object of the study was to determine the crop that conserved the most
soil moisture, also the crop that would withstand a drouth. The sam-
ples were taken in foot sections to the depth of six feet. A brass
tube was used with a sharp steel cutting edge, this tube was driven
down one foot at a time and the tube then lifted out, and the sample
of soil removed and placed in a tin box or tray, the weight of which

was taken before we left the laboratory. All the tin boxes were
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numbered and the record was kept in taking tThe sampleS 01 Liae AUMDEr
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used for each sample. In this way there could be no error|

a8 to the identification
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of the sample of soil. The tin boxes were covered with a tight fit-

ting 1id so as to preveat evaporation of moisture. The boxes were | i E
placed in a large galvanized chest to further prevent evaporation and | i 8
taken to the laboratory where the hoxes were Weighed. The soil was l ]?{ il

then placed in an oven and heated until the temperature bhecame con- i

stent; and the boxes were then taken out and weighed, the difference

in the two weights being the loss by evaeporation of water. From this
data the percentage of moisture in the soil was calculated. The fol-

lowing date was taken from an article published in the Industrialist,

[a81

July @, 1904, written by Mr. C, H. Kyle, assistant in egriculture at
the Kansas State Agricultural College:
Prairie grass meadow and kafir-corn fields compared:

Samples taken Apr. 2, 1903.

Crops. First Second Third Fourth Fifth Sixth ; il
foot. foot. foot. foot. foot. foot. : HEEEE
per per per per per per | il
cent cent cent cent cent cent i ‘
| Prairie grass 28.8 26.3 22.5 g3 20.7 20.5 5 i
Kefir-corn 26.1 24.9 21.6 20.0 20.1  20.4 | )
Difference 2.7 -4 .9 1.3 .6 21

The average difference is .97 per cent in favor of the grass land.

Alfalfs meadow and kafir-corn fields compared:

(]

Samples taken Apr. 2, 1903.

Crops- First Second Third Fourth Fifth Sixth g | 4
foot foot foot foot foot foot ; e L
per per per per per per
cent cent cent cent cent cent

Alfal fa meadow 27.5 28.6 25.00 2e.9 25.3 22.6
| Kafir-corn 23.3 24.9 24.65 20.1 - 81L.) 23.5
D erence 4.2 3.7 .35 2.8 8. 1 e

i1£e 2 .9




7.
The average difference is 2.06 per cent in favor of the Bafir-
corn field. In this trial an explanation of the reason for the kafirJ

corn field having a larger per cent of moisture, is that the glfalfs

starts growing early in the spring while there was no plant growth on |

the kafir-corn field.
Listed corn compared with level planted corn; samples tsken

May 4,

KFirst second third Tourth Tifth sixth

Crop. foot foot foot foot foot foot
PRR per rer per per per

cent cent cent cent cent cent

Listed Corn 29.0 Sl.1 e8.% 24.8 4.1 24.0
Level-planted

corn 27.6 30.9 267 25 .8 -2 24.3

Differences 1.4 o -1.0 -0.4 -2.1 -0.3

The average difference is 0.37 per cent in favor of the level
planted coran.

) Samples taken June 4.
Crop. FPirst ft. second I%. third T, fourth Tt.
per cent per cent per centv per ceant

Listed corn 32+ 1% 31.61 28.76 25.18
Level-planted

corn 30.49 S1.1%7 28.32 27 .64
Differences 1.68 0.44 -0.44 -2.46

The average difference is 0.15 per cent in favor of the level-
planted corn.
The rainfall from May 4 to June 4 was 13.36 inches.
Samples taken July 1. ‘
Tirst second third Tourth fifth sixth
Crov. foot foot foot foot foot

per per per per per
cent cent 1 cent cent cent

Listed corn 24.73 28.37 ‘ 25.74 26.32 24,21
Level-planted

corn 25.08 258 < 25.66 27 .69 25.50
Differences -0.35b 0.08 . 0.08 -1,37 -1.2

The avemage difference is 0.49 per ceant in favor of the level-

planted corn.







Moisture at the close of the season:

9.

Different crops compared.

Crop grown

Average diTference|

but had been disked to make g

nature but there was some sand in it.

soil muleh.

The ground

on plot 1-£¢. 2-ft. 8-ft. 4-ft. 5-ft. 6-Pt. compared with corn|
i plot.

Corn 20.28:22.07:20.76:21.21:20.53:19.79: e e e s sleists
Kafir-corn 16.16:19.09:18.50:19.42:1%.59:16.57; -2.88
Sorghum

(sowed) 18.24:20.05:17.85:16.71:15.48:15.24: -3.51
Soy beans 22.07:24.61:21.37:24.01:21.95:21.12; 1.76

In some experiments done by Mr. H. Umberger and myself the same
apparatus was used as was used by Mr. C. H. Kyle. OQur experimeants
were carried on in a field west of College. One part of it was in
Bromus inermis and Emmer and the other was in cora the year previous

was of a clayey |

By this experiment we tried

to find which of the crops retained the moisture in soil the better.
Samples taken April 3, 1905.
Crops- Wet weight Dry weight Moisture.

pounds pounds per ceatb
Corn field
1lst foot 879.5 816.0 19.6
Bnd 7 745.9 704.6 19.5
erd % 850.5 749.9
4th " 913.5 860.5 14.1
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This date was taken with two objects iz view, to study the cap-
illarity and to see if the ground with a cover crop or the open
ground was in best coandition to hold moisture.

From the data we see that the ground with the cover erop has mor§
moisture in the spring than the ground which is exposed. In the i
western part of the State where rainfall is light the crops which areE
sowa in the fall and mature early in the summer, would be best crops
to grow.

In the study of capillarity -- Compare the data of April 3rd and |

4th.
April 4th, the wind was blowiang twenty-two miles an hour, the

moisture in the first foot was about two per cent more in the corn
field on Apr. 4th than on Apr. 3rd, no rain having fallen. In the
Bromus field there was less than one per cent more moisture on Apr. 4
than on Apr. 3rd. Showing that the wind on an open field will cause
capillary action to be very rapid.

April 6th, the per cent of moisture was just about as it was
April 3rd.

In the teble of April 16th, in the Bromus field the samples were
taken about twelve feet from where they were taken before and we
noticed at the time that they were not as good samples as We had beenl
getting., I think the date of April 16th is of little value.

We notice that the samples taken April 20th and 21lst have a

larger per ceant of moisture. This I think can be explained as fol-

lows: The Bromus inermis field had grown to pretty fair size and was

- - - . LR S
using considerable moisture, while the corn field had nothing upon

it.




