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PILATE I

@eneral View of Plots. August 15, 1922.

Field Equipment used in making Soil Moisture and Soil
Temperature Determinations.




PIATE IT

Plot A. Avgust 15th 1922. This plot received
6 inches of irrigation water during
the season.

Plot B. August 15th, 1922. This plot received
12 inches of irrigation water during
the season.




PLATE I1I.

igust 15, 1922. This plo
18 inches of irrigati ;
the season.

Plot D.

August 15, 1922. This plot received
rrigation water during

24 inches of i

the seasone.




PLATE IV.

August 15, 1922. This plot received
¢ inches of irrigation water during
the season.

Plot B. August 15, 1922. This plot received
12 inches of irrigetion water during
the season.




PIATE V.

S L0

Plot C.

Plot D. August 15, 1922. This plot received
24 inches of irrigation water during

the sSeason.
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THE IRRIGATION OF TRUCK CROPS
IN THE

OKANAGAN VALLEY. 7

INTRODUCTION

The Relstion of Irrigation to Human Progress

Cur present dsy civilisstion is closely associated with
the development of the Science and Art of Irrigation. Not
only is the huge population of Tndia and the Urient supported
largely through the artificial application of water to the
land, but the Western peoples, also, owe much of their mat-
erial prosperity to the practice of irrigation ferming.

About twenty-five per cent of the earth's curfece receives
ten inches or lese of rainfall ennually, and can, with our
present knowlege, be made productive only through irrigastion.
On another thirty per cent of the earth's surface the rain-
fall is such that dry ferming methods are necessary to pro-
duce even the extensive crops, while for intensive precduction
irrigation is required. Even in those areas where the an-
nual'precipitation is relatively heavy, droughts often occur,
__during which it is found profitable to supplement the natur-
2l rainfall by irrigetion. So great is the area of land

# A preliminary report of an irrigetion experiment which is

‘being conducted at the Dominion Experimental Station,
Summerland, B.C.




which would be benefitted by irrigation that even could all
the water resources of the world be utilized to the full, it
is probable that over four-fifths of the earth's surface
would be left thirsting. In meny lands the prosperity and
progress of the people will be determined, in large measure,
by the extent to which care is taken to make the most econ-

omical use of every available drop of water.




The Evolution of Irrigation Practices.

The practice of irrigation 1s probebly almost as old as
Agricultufe itself. It dates back to the time when primitive
man discovered that he could strengthen his hold on life by
giving protection and encouragement to those plante which pro-
vided hipgp with food. History records that irrigstion had been
brought to a high stage of development in Egypt, long before
the Christian Era. 1Indeed, the marvelous civilizations of
Egypt and Bebylonia could never heve existed without irrigat-
ion, the influence of which prevades the economics, politics,
social life, agriculture, legislation, and even the religion
of these ancient peoples. e read that in the time of the
Pharaohs the "basin"systém of irrigation was used. In this
system the flood waters were held over the land for some forty-
five days per annup to & depth of several feet. The times of
flood of the Nile, and the climate of Egypt are particularly
adapted to this method of applying water; so much so that even
today half of Upper Egypt is irrigated in this way. ithile
such a method has certain advantages, in that it minimises the
labour of spplying the water and of cultivating the land, it
also has a very serious defect, since it permits of the applic-
ation of water only at flood time. About the year 1820
Mohamed Ali Pashe changed the irrigzgtion .system of L ower
Egypt by excavating a number of deep canals capable of dischar-
ging the low level summer supply of the Nile. The summer flow,
is, however, very limited, and as more land was brought under

summer irrigation it became necessary to store water, and it
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is for this reason that the great Assuan dam was built, im-
pounding approximately 2,000,000 acre-feet of waters By the
use of this stored supply as 8 supplement to the waters of
the flood period it has been possible to so extend the irrig-
ation season that at the present time crops are kept growing
every month of the year. This economy in the use of water is
largely responsible for the fact that Egypt now supports cne
end a8 half persons per acre.

The evolution of irrigetion has involved the development
not only of storage reservoirs, but also of less wasteful
methods of distribution. PFrom the "basin® system, with its
uneven flooding of the land = the depth of water varying from
one to ten feet with the topogrephy - various advances have
been made with the idea of ensuring s uniform distribution of
water with the minimum loss through percolation, evaporation
«nd run-off, Thus, there sre in use today such methods of
distributing water as Free Flooding by Contour Ditches, the
Border Ditch System, the Border Dyke System, the Purrow or
Corrugation,Method, Sub-irrigation and various Overhead Systemg
each Method or System adapted t0 some particuiar set of condi=
tions, but =&ll devised ﬁith the common purpose of effecting an
economical and efficient distribution of water.

AThroughout the history of irrigation one fact stands out
very clearly. There has, as has been said, been a gradual
gdvance in the direction of more economical use of water,

The custom of using water only at flood time, which involved

a deluge followed by a drought, hes given wav +to the ctoreoce
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of water in natural or artifiecial reservoirs, from which 1T
may be drawn off with the minimum of waste and applied to the
s0il when the crops are most in need of it. The ancient
method of applying water in one large application has been
supérseded by the modern plan of delivering water more
frequently and in smaller amounts s that the meximum quantity
will Dbe held in the upper soil stratas where it is available

to growing plants.




The Necessity for Irrigation Experiments.

The method through which imp?ovement in irrigation prac-
tice has been brought about is largely that of experimentation
The observant irrizator obtains the answer to the question
"how can I make the best use of my availeble water supoply?"
by noting and comparing the results obtained by applying
various amounts of water to variocus crops at various times.
Although this process of securing information through experi-
mentation has doubtless been going on since prehistoric men
first applied water to the roots of & plant there still re-
mains much to be learned. As is well knovn, the actual volume
of water required to irrigate successfully an acre of any
specific crop is dependent on & large number of variable
factors, chief among which are the soil and climatic condit-
ions. Therefore, until mankind has acquired & more complete
knowledge of the fundamental principles which underlie the
correct application of irrigation water, it will still be
necessary to conduct local experiments whenever any new set
of conditions is encountered. The re@earches of such men as
Widtsoe (38), Fortier (9), Hammatt (17) and Herdinge (18) have
contributed to our understanding of the many "whys" of
irrigation practices. Sufficient insizht has not yet been
gaeined, however, to permit of the recommendation of detailed
practices in & new district, without first subjecting these

practices to the test of local experiment.

4
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The Diversity of the Results of Irrigation Experiments.

The truth of the statement that irrigation practices, to
be economical and efficient, must be adapted to the local con-
ditibns existing in any particular district is clearly indic-
ated by the diverse results obtained from irrizetion experim-
ents conducted at the v-rious HExperimental Stations in the
United States. To use the work with potatoes as an example.
Widtsoe(36), working on a gravel bench soil at the Utah
Stetion found that land which received 40 inches?# of water in
seven irrigations, produced larger yields, both total and
marketable, than did smaller amounts with fewer spplications.
Results obtained at the same station by Richman(32), showed
that the largest yield of marketeble potatoes was produced on
plots receiving a total of only 14 inches of vater. 1In & sum-
mary of five years investigstions of the water requirements
of the potatoe, Harris(l9), also of Utah, makes the statement
that "One inch weekly, or a total of 12.8 inches during the
season,gave & higher yield than any other treatirent".
Snelson(33), in a report on & series of eight experiments
dealing with the irrigstion of the potato at Brooks, Alberts,
recommends applying & total of 20 inches, and suggests 3 inche
as the most economical depth to apply at one time. Experi-
ments conducted in Arizona by licClatchie(27) indicated that
a total of 18 to 24 inches of water during the irrication

season, used in applications of about 5 inches, was ample for

—

#Unless otherwise stated, wherever "inch" of water is used in

this report it refers to the depth to which the water would
cover the ground.
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mogt potato soils. From extensive experiments and observat-
ions covering five years, carried out by Bark(l) at Gooding,
Ohio, it appeared that the yield of potatoes tended to in-
crease as ifrigation water was applied up to 26 inches.
Welch(35) working in the same state found that about 21 inches
of water produced the largest yield of marketable potatoes,
and that 8 inches gave the largest yield per inch of water.
The tremendous variation in the results of these numerous
experiments, carried on with the same crop and in each case
by trained investigators, demands an explanation. The apparent
inconsistency in these results merely serves.to prove con=-
clusively that the efficiency of various irrigation practices.
in any particular instance is dependent on the inter-relation
of a large number of variable factors, some of the more
important of which are:
l. Climate.
2. Soil.
3. Topography.
4., Crop.
5. Cultural Methods.
6. Composition of Irrigation VWater.
7. Method of Applying iiater.
8. Previous Irrigation.
9. Skill of the Irrigator.
10. Experimental Technique.
The variability of these several factors not only con-

stitutes an explanation of the diverse results obtained from
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irrigation experiments in the past, out also suzzests the
necessity for additional investigations, especially in areas
recently brought under irrigation. An understanding of the
effects which change in soil, climate, etc., have, on the
economy of vaerious irrigation practices is necessar: before
the justification:for local irrigation experiments cen be
fully appreciated. Furthermore, & realizution of the fact
that cultural methods and the cnemical content of irrigaticn
water etc., have an influeuce on the results of irrigation
experiments is essential before an intellicgeat interpretation
of these results can be attempted. '

It is therefore, considered advisable to discuss briefly,

at this point, the bearing of each of these factors upon

irrigation practices.
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Climate.

The irrigation requirements of crops are affected by
reinfall, temperature, hours of sunshine, humidity of the air,
and the prevalence of drying winds. Soil moisture is affected
not only by the total rainfall, but also by the tihe of year
at which precipitation occurs. 'iidtsoe(38) has shown that
light showers during the summer often do more harm than good
in that they tend to destroy the s0il mulch, thus restoring
capillary connection with the damp so0il below the surface and
facilitating the 1loss of moisture by evaporation. Widtsoe(37)
‘has also demonstrated that it is advisable to employ different
methods of moisture conservation when the precipitation takes
place in the winter than is the case when most of the annusal
rainfall occurs during the growing season. Investigations
carried out by Fortier(l2) indicate that tempersture is the
most 1m£ortant factor in deterﬁining the amount and rate of
evaporation. Fortier(12) is also suthority for the statement
jthat evaporation is incressed by low humidity and by air move-
?ment. Widteoe(38) reports that at Utah the shading of soil
from the direct rays of the sun reduced the evaporation by 25
per cent.

It is quite evident, therefore, that in comparing irrig-
ation results careful consideration must be given to meteorol-

ogioal records.
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Soil.

The most advantageous number of applications and the host
beneficial amount of irrigation water to apply, depend largely
on the character of the soil and subsoil. The presence of
humus or decayed organic matter in a scil increases its power
- to absorb and retain moisture. A sandy soil absorbs water
more rapidly than does a clay soil. There is also greater
danger of loss through percolation beyond reach of plant roots
where the subsoil is of a gravelly nature, than where the
underlying stratum is relatively impervious.

It must not be inferred, however, that a layer of imper-
vious hard pan near the surface of a soil provides a condition
where heavy applications are desirable. Exactly the reverse
is the case, for such soils are easily over saturated result-
ing in a condition of soil moisture unfavorable to plant
growth. Similiarly, in soils where the water table is near
the surface, optimum growing conditions are provided only by
relatively small and frequent applications of irrigation water.d

Widtsoe(42) is authority for the statements that evapor-
ation is more rapid from soils of fine texture than from those
made up of coarse particles; that water evaporates more
quickly from dark-coloured than from light-coloured soils;
that other conditions being similiar, a deep soil loses more
ﬁoisture through evaporation in a given time than does a
shallow soil; and that a concentrsation of soluble salts in the

s0il retards the vaporization process. The observation that
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it requires less water to grow & cror on a fertile soil,
than on one which is deficient in plant nutrients has s¢ much
experimental proof that it is regerded as a law. widtsoe(3°
in expefiments carried out in Utah found that when very smell
quantities of commercial fertilisers were apvlied to infertile
soils, the number of pounds of viater required to nroduce &
pound of dry mattasr wes reduced from 1,012 to 459 in the case
of & sandy soil, and from 1,%%1 to 445 in the case of a clay
soil.

A series of carefully conducted tests made by Bouyucos
(2) indicate that the quantity of water required to produce
a pound of dry matter is decreased by an increase in the con-
centration. of the soil solution, provided the dissolved sub-
stances are plant nutrients.

It is evident, therefore, that in studying the results
of irrigation exberiments, it is of vital importance to meke
due allowance for the physical and chemical nature of the

soil, as well as for its depth and moisture holding capecity.
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Topography.

The efficiency with which water can be applied to the
s0il is considerably affected by the contour, slope and grad-
ing of the land. It is difficult to irrigate abrupt hil;sides
without waste, while a gentle slope facilitetes the economic-
al application of water. ‘ihere land is voorly graded, hollows
and hillocks are formed, which result in an uneven distribut-
ion of moisture in the soil. A tract of land sloping to the
sbuth, since it is exposed to the direct rays of the sun,
loses moisture through evaporation more repidly than does one
with a northeru aspect, or one which is comparatively level.
The topography of the land, therefore, has a direct bearing
on irrigation practice, and its influence on the results of

irrigation experiments must be given due consideration.
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CroE.

The irrigation requirements of individual crdps vary with
their abiiity to absorb and utilize soil moisture, the extent
of their root system and their season and rate of growth.

The recent investigations of Briggs(5) indicate that in any
varticular soil there must be a certain percentage of moisture
to prevent plants from underzoing permanent wilting, and that
in & saturated atmosphere, this percentage of moisture is
substentially the same for all plents. It is common knowledge
however, that up to the pwoint where wilting occurs crops dif-
fer merkedly in their ability to absorb moisture from the
soil. Accordinz to Widtsoe (41) crovs which mature early
appear to use water more repidly than those which have a
longer growing season. Thus, the short season crops such as
vvheat and oats are considered to take up vater more rapidly
than do crovs such as corn and potatoes which meke a slovier
growth over & lonzer season. The total water used by the

long seacson crops, however, is often greater than that reguir-
ed to brinz the more‘rapidly growing crovs to maturity.

While Lloyd's (25) researches on the physioclogy of th
stometa indiccte that plants cannot regulate the rate of flow
of the transpiration stream before wilting actually occurs;
yet, it is well knovm that transpifation is far more rapid
from some types of plents than from others. Although the
stomata are not considered to be adaptive or rezulatory in
nature, yet, the rate of transpiration from any particuler

type of plent is greatly influenced by the number, size and




location of the stometa. Thus in desert plants the number of

jtomate is greatly reduced. 1In some cases transpiration is furg

sher limited by the fact that the stomets are located at the
)ase of pits or are protected by hairs.

Furthermore a large number of exveriments conducted by
such investigators as Leather, Xing, Lawes, Wollny, Hellriegel
ind Briggs and summarised by Lyon.(26) prove conclusively that
he quantity of water required to produce a pound of dry matter
is not only different for each type of crop, but that even
3losely related svecies of the came type of crop do not have
the same gbility to utilize water. Aside from the fact that
slents vary in their power to absorb and utilize soil moisture
Lt is obvious that the economy of various irrigation practices
711l be affected by differences in the extent of root systems
>f various crops. Thus, with a normally deep-rooted crop such
28 alfalfa, water can be anplied in larger eamounts than would
e desirable when the more shallow feeding crops, such as the
sereals, are under consideration. The importance of this stated
nent is emphasized by the fact that recent investigations on
the capillery rise of soil moisture conducted by Rotmistrov,
3riggs and other research workers and summarised by Gardner (14)
indicate that very little of that moisture which percolates be-
low reach of plant roots is available for plant use.

In view of these facts it is obvious that in estimating
the most economical irrigation practices for any particular
locality adjustments must be made to suit the individual weter

requirement of the crops which are to be grown.

o




Cultural Methods.

The importance of culturel operstions in the conservetion
of moisture is universally recoenized. Time and denth of plov
ing, frequency of cultivation, destruction of weeds, crov rot-
etion, manurine, cover-crovping, fallowineg, and dreicace all
have a direct bearing on the amount of moisture which is re-
tained in the soil for the use of growing crops. Less irricat-
ion water is required where crocps are orowan in rows, and inter-
tillage is practiced after each irricstion, than where the furd
rows are left uncultivated.

While recent experiments by Grantham (15) and Thonpson
(34) suggest that tillage conserves moisture mainly by the
eradication of weeds, and that the importsnce of the soil mulch
in this connection has been somewhat overestimated, the work
of Briggs (3), Fortier (10) and Widtsoe (38) all tends to sup-
port the statement that the condition of the top soil as in-
fluenced by such cultural operations as plowing, cultivation,
rolling and packing, does have & very significent incluence on
the amount of water lost through evaporation from the soil
surface.

It is evident, then, that irrication practices are very
closely linked up with oultural methods, and that this fsact
must be given due weight when the results of irrieation

experiments are under discussicn.
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Composition of Irrigation Water

The results of experiments may be seriously affected by theg
mounts and nature of dissolved and suspended substances carrieq
ovn in the irrigation water. Analyses of river waters by
larke (7) indicate that there is a wide range in the propor-
ion of dissolved substances which they contain. Widtsﬁe (43)
as shown that in some cases irrigation water contains in sol-
tion, salts of phosphorous, nitrogen, and potassium, in suf-
'icient quantities to supply all of these chemicals required to
iroduce a full crop. In other cases the amount of plant nut-
‘ients available from this source is practically negligible.
‘earney (22) has showm that the concentration of saline solu-
;ions which plants can withstand is influenced not only by the
mount of such injurious salts as magnesium sulphate and sodium
iarbonate which are present, but also by the proportion between
;hese salts and others such as calcium sulphate and magnesium
sarbonate, which act as antidotes.

Not only is the soluble matter in water important from the
;tandéoint of irrigation, but suspended matter, also, may play
1 significant role. Forbes (8) reports that in Arizona the
sediment from one season's irrigation frequently covers the
land to a depth of from 4 to 6 inches. The ‘tremendous fertil-
iser value of the overflow of the Nile, heavily laden with sus-
pended matter, is well known.

In attempting to understand the response of a crop to var-
ious applications of water, attention must therefore be paid

to the chemical analysis of the water used.
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[ethods of Applying ‘ater

The ideal system of irrigation is that which, with the
inimum loss of water through wnercolztion, evavor=iiva, itrans-
iration and run-off, ensures the mcst uniform distribution of
loisture throughout the soil vwhere plant roots are feeding.

n actual practice the system of distribution adopted depends

n many factors such as the nature of the soil, the topogrenhy,
nd the intensity of cultivation. Thus various systems of
looding, of overhead irrigation, of furrow distribution, and
f sub-irrigation have been devised to meet the varticular con-
dtions which exist in each irrigation district. (/ater losses
hrough excessive transpiration, evaporation, percolation end
'un-off are not the same for these various systems of distrib-
tion. PFor instance, Fortier (13),in a summary of investigati-
ms conducted at Reno, Nevada, states, that not only was the
088 through evaporation less where the furrow method of ir-
rigation was used than was the case when flooding was practic-
'd, but thaet an increase in the depth of the furrow gave a
jarked reduction in the exaporation loss. The length of the
urrow is also an important factor, since where the furrows

ire unduly long a large excess of water sinks into the soil at
she upper end of the field and percolates down below the reach
yf plant roots.

It may be readily comprehended, thereforé, that the method
£ applying water can very materially affect the results of

.rrigation experiments.

3
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Previous Irrigation f

In a consideration of the irrigation requirements of
crops account must be taken of the number of seasons irrigationp

has been practiced. That continued irrigation has a cumulat-

ive effect on the soil moisture is an established fact. 1In iy

extreme cases of over irrigation the water table may be broug-
ht undesirably near the soil surface, while it is common ex-
perience that when a new tract of land is brought under

irrigation more water nmust be applied the first few years

than is the case after the subsoil has become thoroughly

moistened. Furthermore the researches of Cameron (6) have.

R G Ry S e

shown that the physical nature of a soil is profoundly in-
fluenced by the application of irrigstion watef.

It is important, therefore, to take into account the

previous irrigation history of land where irrigation experi-

e o R I Sy

ments are carried out, as well as to make allowances for the

amount of moisture present in the soil snd subsoil at the

beginning and close of an experiment.
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Skill of the ITrrigator

The efficient utilization of irrigation water deven
larzely on uwniformity of distribution. Probabdly the mos
important facﬁor in the reduction of wastsze through une
distribution of mcisture, is the skill of the irrigator.
capable and exverienced irrizator so handles tne waeter a
reduce to g minimum the losses thrcugh evapnoration, perc
ion and run-off. 1Inexverience and inefficieinc: on the p
of the irrigetor result in extravagant snd wasteful use
vater.
nes a

The efficiencry of the irrigetor, therefore,

1,43

deal to do with the success or failure of eny perticular

irrigation presctice.
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Experimental Technique.

It is only within the last decade that investigetors have
ome to a full realization of the very significant role which
echnigque plays in determining the reliebility of experimental
esults. Such research workers as Kiesselbach (2%), Hall (16),
ood (44) and Pickering (29) have shown that serious errors may
reep into the results of experiments not only through failure
o employ sufficient care in planning and carrying out a proj-
ct, but also through the adoption of faulty methods of inter-
retation. It is now recognized thet the results obtained
rom an experiment may be completely invelidated owing to the
ffects of soil heterogeneity, competition between adjscent
‘ows, failure to eliminate border rows, incomplete stand, etc.
arious suggestions for the reduction of experimental error to
} minimum are advocated by the several investirstors, but all
re agreed upon the necessity for conducting experiments over
, series of years and for the frequent replication of plots.

It is altogether probable that differences in the techni-
me of planning experiments and of interpretating data ere
'‘esponeible for a qreat deal of the apperent contradiction in
‘he results of irrigation experiments.

Prom a consideration of the possible influence of the
ibove factors on the results of previous irrization experiments
t ie clearly spparent that the results secured in other irri-
mted sreas should not be accepted as applying directly to

jiritish Columbia conditions.
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IRRIGATION OF TRUCK CROPS IN THE OKANAGAN VALLEY.

In attemoting to ascertain the irrigation practices most
dapted to the production of truck crops in the Okanagan Valley
T was deemed advisable to conduct local experiments. In crder
0 avoid unnecessary duplication of effort, advantage was taken

f the work of other investigators who had carried out experi-

]

ents along similar lines. A careful study was made of the

esults of numerous experiments conducted in the irrigsted sec-
ions of the United 3tates. From a survev of these results, and

knowledze of the locel conditions of soil, climate, etc., it

as possible to predict with a feir decree of accurscy, these
rrigation practices which would be most likely to meet with

1ccess in the Okasnagen Velley.

|
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igest of Approved Methods of Irrigating Truck Crops.

The following is a digest of the general observations of
idtsoe (40) and Fortier (1l1) concerning the irrigation of
ruck crops.
. Most truck crops can be grown successfully under the clim-
tic conditions which prevail in irrigated regions.
« ‘Where irrigation is pracﬁiced it is possible to obtein
rofitable yields of truck croos on a wide range of soils.
est results are secured, however, on loose friable soils with
ood under~drainage.
« Por success in the production of truck crops under irrig-
tion it is of primary importance to maintain the soil in &
igh state of fertility. Some system of rotation involving the
se of a legume is advisable, in order that both the nitrogen
nd the humus content of the soil may be replenished. Contin-
bus cultivation without the ﬁse of cover crovs or manuresS soon
xhausts the so0il and causes yields to decline.
+ Before planting truck crops the land should be c#refully
raded and leveled to facilitate the uniform distribution of
rrigation water.
'+« It is important to have the soil in such good phjsical con=-
Ation that it absorbs and retains moisture resdily. This cen
mly be accomplished by practicing approved methods of soil
lanagement, such as deep fall plowing followed by thorough
reparation 0f the soil before planting.
ie  Cultivation should be precticed after each irrigation and

ieveral times between irrigations. A dust mulch should be




laintained until the plants shade the soil, or until the grow-
h of the crop prohibits further use of the cultivator. The
0il should be worked deeply at first, but as the season ad-
ances the cultivations should be made shallower to avoid
njuring the root system of the plants.

. All in all, the furrow method of irrigation gives the most

atisfactory results with truck crops. Sub-irrigation is feas-

ble only in a few localities where the lands are naturally
ub-irrigated. Flooding is conducive to sun scald, tends to
njure the physical condition of the soil, and results in great

oss through evaporation. Overhead Irrigation is expensive to

nstall, and requires clean water under considerable pressure

0 ehsure efficient operation. Like flooding it involves great

oss of water through evaporation. ihere the furrow method

8 employed it is universally conceded that less water is re-
quired where comparatively narrow, deep furrows are used,

ince less wet soil is exposed to evaporation than is the case

here wide shallow furrows are made. The loss of water through

ercolation is much greater with long furrows, thaun is the case

here the water is run for only a short distance. Runs of

reater length than 300 feet are inadvisable, while in porous

0oils best results are secured with much shorter furrows.

« There should be moisture enough in the soil in the spring

0 germinate the seedes without further irrigation. \ihere the

atural winter precivitation is not sufficient to moisten the

0il to the full depth of root action, winter or fall irrigat-

on is of advantage. The question of whether, in the event of




rlere being insufficient moisture in the soil to ensure rapid

id complete germination, it is preferable to apply water just
»fore or just after seeding is still undecided; both practices
re to be avoided whenever possible.

v+ The first irrigation should be postponed as long as possible
fter planting, because eerly irrigstions bring the root system
) the surface, which in turn means & large, wasteful use of
iter later in the season.

Yo Watef applied lste in the season causes late growth, thus
:laying the period of maturity.

Le Truck crops as a whole are most in need of irrigation dur-
1g the months of July eand August.

2. 'The emount of water which i¥ is advantageous to apply at

1e time varies with the crop and the locsl conditions, but it

5 seldom advisable to apply more than 6 inches at a time while
or 4 inches is &an average application.

5. The total amouht of weter which can be applied to advantagq
iring the growing season depends on the nature of the crop and
n local conditions, but applications of nmore than 50 inches

re seldom economicel; while freguently the most profitable
ields are secured wanere smeller amounts of water are applied.
he increased yield due to the increase in irrigation is not
roportional to the added quantity of water. lany crops are
eriously injured by over irrigation, while the produce of
ighest quality is invariebly obtained where water is applied

n medivm rather than in large quantities.

4, ihere the soils are deep and well cultivated and where the




nual rainfell is from 10 to 15 inches 2004 crops of tae
llowing vegetevies ¢an be produced with the amounts of water
dicated.

BlNB.sseseseell to 15 inches. Cabbaz€esseceseses’d to 30 inches
rrotSe.eseeseld to 24 M COIMNecevssssssessll to 15 "
ntaloupes...10 to 12 n PotatoeSeeeeseeeel5 t0o 24 "
netoeSeeeeesl2 to 18 M

. Ydeter may be economized, and a zreater quantity handled by
e irrigator where distributing devices, such as flumes with
equent adjusteble gateg, are employed.

. The maintenance of uniform conditions of soil moisture is
e key to success in the irrigation of all truck crops.

The acceptance of the above general informetion concerning
rigation practice as applied to the production of truck crops
rrows the necessary scope of local experiments, but does not
iminate the necessity for conducting locel irrigation invest--
ations, especially in a region such as the Okanagan Valley

sre conditions are decidedly unique.
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ugtification of this Particular Experiment.

Invthe Okanagan Valley there_are thousands of acres of
‘ertile land over which the precipitation is such that satis-
‘actory ylelds of fruit, truck, and farm crops can be secured
mly by the artificiel application of water to the soil.
lith irrigation, however, the conditions become highly favour-
wble to crop growth. Truck crops such as tometoces and canta-
loupes thrive particularly well in the southern end of the
ralley, while onions snd potatoes are grown extensively in the
1orth. The total acreage of the Okanagan Valley to which wate]
zan be epplied with profit depends'on many factors, such as
the fertility of the land and the cost of instelling distrib-
1tion sfstems, but is limited in the final analysis by the
guantity of water available for irrigation purposes. There is
not sufficient water available, at reasonable cost, to irrigf
ate all the thirsting agriculturel land in the Okanagen. It
is therefore imperative that the available water be used with
care and economy so that it may be made to cover as much land
Bs possible.

In order that the most economical use may be made ofithe
irrigation resources of the Okanagan Valley it is & vital
necessity that accurate information be secured as to the
quantity of water necessary to ensure optimum development of
the crops grovm. Such information provides a sound basis for
calculteing the amount of land which can be served to best
advantage by the available water supply. Furthermore, a

knowledge of the irrigation requirements of individual crops
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3 of inestimable value to the grower, since it enables him to
;ilize the water at his disposal, when and vhere it will give
reatest returns. Reelizing that trustworthy information as

) the conditions of s0il moisture most favourable to the pro-
iction of specific crops is essential if losses due to faulty
rrigation practices are to be avolded it was decided to con-
ict local irrigation investigations in the Oksnagan Valley.

Previous to 1914 no accurate records had been kevt of the
ylume of water used in the vroduction of crops under Ckanaszan
mditions. 1In that vear the Federal Department of Agriculture
3tablished an Experimental Stetion et Summerlend. lleasuring
3vices were instelled at this Station, and detsiled records
re being kept of the quantity of weter suprlied to the various
rops produced.

This report deels chiefly with en irrication exveriment
nstitutéd et the Sunmerleand Station in 1920. The nroject was
nderteken to ovtein information es to the irrigaticn require-
ente of those trucl crovs grown extensively throughout the
kenagan Valley. T0 ensure reliapility in the results secured
his experiment must of necesgity be carried on over a nunber
£ years; Hoviever, it is considered that sufficient informet-
pn has already been secured to justify the comcilation of

nis preliminary revort.

14
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STATEI'ENT OF THE EXPERIMENT,

Irpose of the Experiment.

A comprehensive investigation of the irrigation require-
mts of truck crops was started in 1920 at the Summerland
jperimental Station. The primary object of this.experiment is
t obtain reliable date concerning the water requirements of
irious truck crops vwhen these are grown under the soil and
Amatic conditions which prevail in the Ckanagan Valley. In-
irmation is being sougnt with regard to the most advantageous:

l. Amount of irrigation water to apply per season.

2. Time to apply irrigation water.

3. Frequency with which to apply irrigatibn water.

4., Amount of water to apply at each irrigation.

The project has glso a seoondary purpose: to demonstrate
r & congrete illiustration, the efficiency and the feasibility
P prascticing approved methods of irrigation farming in the

‘oduction of truck crops in the Okanegan Valley.

5 g B




ocation of the Experirent.

This experinent ic oein2 conducted ul the Swuierisnd
perimental Stetion. the eavironrent of this stetion is
pical of conditions as taer exist over much of tre bench
nd of the Okanagan Valleyr. .ith respect to climete, sutientig
teorolocical records indicute that the preciritetica and
mperetures experienceé at Summerland are ridca7 betveen tlccse
countered at the llorthern and Southern extremities of the
lley.

The soil, 1like that of much of the Ckanazen bench land, is

nsture lacking in humus and nitroeen, but zives no indicat-
n of being deficient with regard to wmineral plaat nutrieats.

It is evident, therefore, that tne location of the project

such that the results secured may be considered to apply to

large aresa of the Okanagan Valley.
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ite of the Experiment.

The project is being carried out on a block of land whigh
as an Kastern aspect. Very little grading was neceséary to
ender the slope ideal for furrow irrigation. The so0il consis-
8 of about two and a half feet of fertile sandy loam, under-
anid with a subsoil of fine sand. Such conditions, though by
0 means general in the valley, are nevertheless representative
f much of the land devoted to truck crops. Previous to 1920,
hen this experiment was started, the cultural treatment of
he block of land selected as a site had been such as to pro-
ote uniform fertility. No barnyard manure or commercial
ertiliser had ever been applied. The block had been operated

s a unit and had received the following treatment:-

1914 - Plowed.

1915 - Planted to Oats - no irrigation - crop harvested.
1916 - Planted to Oats - irrigated - crop harvested.
1917 - Planted to Potatoes - irrigated ~ crop harvested.
1918 - Planted :to Vetch - irrigated - crop plowed under.

Planted to Vetch - irrigated - crop plowed under.

1919
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eneral Plan of Procedure.

t was planned:-

1.

2.

4.

10.

To carry on the experiment for at least five years.
To measure out from a block of land of uniform fer-
tility, eight equal plots, each a fraction of an acre
in aresa.

To plant four of these plots to truck crops and four
to vetch each year; the vetch to be plowed under as

a cover cfop. | |

To maeintain the productivity of the soil by rotating

the truck crops with the vetch; thus each plot would

be planted to vegetables one year and to vetch the nextf.

To practice approved methods of soil and crop manage-
ment.

To apply water at the rate of 6, 12, 18 and 24 inches
respectively, to each vegetable plot, and to each
corresponding vetch plot; the water to be aﬁplied by
the furrow method of irrigation.

To make careful observations of the comparative
growth and condition of the crops in each plot at
regular intervals throughout the‘growing season.

To record indications of drought and unfavourable
moisture conditions as they were observed.

To harvest and weigh each crop as it reached market-
able condition.

To prepare a summary of the results obtained.
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ocedure in 1920.

The entire block of land, selected as a2 site for the ex-
riment, was plowed and harrowed on May 12th. Eight plots,
ch 1/20 acre (21' x 10%.7') in area wers then measured out
d designated A, B3, C, 0, and A', BY,6 Ct, Df,

Plots’A', B, Ct, and D' were then sown to vetch. buring
e season these plote received, respectively, the same amount
" water as was applied to the corresponding vegetable plots.
le vetch was plowed under early in July, and these plots were
J1lowed for the remainder of the season.

Owing to the fact that the land was plowed late in the
iring there was insufficient of the natural precipitation
ored in the soil to ensure good germination of truck crops.
msequently the sowing of the vegetables was deferred until
'ter the first irrigation hed been spplied. This was not
fected until June 12th, Although it was realized that the
wing of seeds immediately subsequent to irrigation is a prac-
.ce to be avoided whenever possible, yet, in view of the fact
1t the season was already well sdvanced it was considered
lvisable to proceed with the planting as soon after the first
rigation as the:'soil could be worked into a good seed-bed.
cordingly plots A, B, C, and D were cultivated on June 1l4th,
1d planted to vegetables on June 1l5th.

In the selection of vegetables to be grown in this experi-
snt it was considered advisable to include widely divergent
/pes, since such & procedure would permit & ready comparison

f the water requirements of root crops, foliage crops, sand
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rops Irown 10r thelr rIruits or seeﬁs. Care was taken, hovi-
ver, to choose only types and varieties of recognized commer-
ial importance in the vukanazan Valle .

even rovis of vegetables were vlanted in each plot - the rows
eing 3' apart and 103.7' lonz. The method of piuubiug wWas
dentical for cach piot .nd each crop series. Eight species

f vezetaole vvere used. The follo.iny table shows, for each

rop .nd for eech plot; tne ro.og number, variety and method of

lenting.
Table I. 2Plan end l.ethod of Plantingz each
Crop wnd wmach rlot.

ow

0. crop Jariety illethod of ?lanting.

. Poteto Jersey Royal cut to 2 e es - planted lo

apart.

. Cucumver Davis ferfect 5 secds in & nill - nills
> apert

. Carrot Chanitezay 1l oz. to 100 £t. «rili.

. Cantaloupe =00d400 5 sceeds in & hill - hills
»>' cpart.

oA Cabbeze Danish 3sll 1 ronth old plents set 1M

read apart (, row).
.B Bean striuzlecs 1 pt. to 50 ft. drill (F row
sreen pod

. Tomato serliane o veek 0ld plents set !
epart.

. corn 30lden szeaten 5 seeds in & hill - hills

5! apert.

where zemmiinetion of the first soirinz of seed vas insuf-
cignt to ensure &« uniform stund of viants a second sowing ves
de in an attempt to fill up tae vlanks. The method of thin-
ag, treininz, etc., .48 the same for each crop series; thus

matoee in all plots viere pruncd to & sinzle stem wud treined
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0 stakes, corn, cucumbers, and canteloupes were, in all cases
shinned to one plent 1o a hill, carrots were tninned to two
nches, and beans were thinned to six inches.

Water was'applied oy the furrow method. The furrows vere
‘un out with & small single horse plow, one furrow being plac-
'd between each two rows of vegetables. ¥Yor recordiang th
rater applied, a liinert's Iuch Box wes used. The uait of
leasurement adopted was the Acre Inch, the exact eaivelent
1f an inch of rainfall. The first irrigation was applied to
.11l plots on June 12th, subsequent applications being made at
‘ortunightly intervals until each plot had received its quota.

The following table gives the plan on which water wes
ipplied.

Table 1I. PYlan for Application of water.

’1lot | Dates when Yiater Amount of wWater Ho. of |Totael Water
wes Applied. Applied &t each| irrigat-| applied
Irrigation. ions per per
season. season.
L June 12 & 28. 2n 3 on
July 12
3 June 12 & 28. 3u 4 ‘ 12n
July 12 & 28. v "
3 June 12 & 28. 5.6M 5 18n
July 12 & 28.
Auzust 12.
) June 12 & 28. 4n ) 24"
July 12 & 28.
sug. 12 & 28.

Cultivation was practiced as soon after each irrigation
as the soil was in condition to be worked. hen showers

occured between irrigzations a dust mulch was reestablished
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y additional cultivations. Similarly, even after any plot

ad recelved its quota of viater, cultivation was still contin-
ed until the soil was adequately shaded by the crop. Deep
1ltivation was practiced eerly in the season to encoursze the
lants to root deeply and to keep the s0il in z00d condition
>r absorbinz moisture. A4S the season advanced cultivation was
ade shallowver in order to avoid uvndue disturbance of the root
ystem of the crops.

A careful survey of the growth and condition of crops was
ade at monthly intervals from the date of planting. A record
s kept of all drought injury and of conditions of crop
rowth indicating an wnfevourable moisture supply. The crops
ere harvested end weighed vwhen they reached marketavle con-
ition. Thus, beans were picked as soon as the pods viere largs
nough to be sold as green beans; cabvages vere cut when the
eads viere well Tormed; cantaloupes were gethered when ripe
nough to ship; cearrots when large enough to store Tfor winter
se; corn vwhen ready to serve on the cob; cucumbers when they
eached marketable size; ©potatoes when ready to dig for
inter use; and tomatoes as the fruit ripened. «hen the crops
ere weighed 2 record was kXept of both marketable and unsale~
ble produce.

At the close of the season a summary of the field obser-
ations wes compiled, and the yields were tabulated, iiarket-

ble produce only vas included in the tables of yield.
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rocedure in 1921.

The procedure followed in 1921 was substantially the
ame as that outlined for 1920, with the following modificat-
sns. The entire block of land was plowed in the Fell of 1920,
1d was disced, floated, and harrowed early in the Spring of
921, By this means sufficient of the natural precipitation
as preserved to germinate 21l seeds without irrigation.
Consequently it was possible to have all crops well started
efore any irrigation water was applied. The plots on which
egetables had been grown in 1920, were sown “to vetch early
n Mey and the vetch was plowed under in July. The plots which
ad been sown to vetch the previous year were planted to
egetables. The planting plan adopted was the same &as that
sed in 1920. Water was applied as in the previous year
ith the exception that the first irrigation was given on June
st instead of June 1l2th. Subsequent applications being made

t fortnightly intervals from June lst. As in 1920 the plots

I
o

n which vegetables were planted were designated A, B, C, an
|, while the corresponding vetch plots were given the letters

’

v, Bt Ct', and DTY.




rocedure in 1922.

The same procedure was followed in 1922 as in 1921 with
he modifications and additions noted below. The vegetables
ere planted in the plots where vetch had been turned under
n 1921. In each plot the vegetables were moved one row over
rom the location occupied in 1920, it being considered advis-
ble not only to rotate the vegetables with the vetch, but
1so to practice a rotation of the vezetables with each other.
he first irrigation was given on June 8th, and subsequent
pplications were made at fortnightly intervals from thet date,
he final irrigetion veing applied to Plot D on August 17th.
n addition to the yields and field observetions recorded in
revious years, data were secured with regsrd to the soil
oisture and soil temperature at various times during the grow-
ng season. Each plot was designated by the same letter assiz4

ed to it in 1920.
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STATEMENT OF RESULIS.

The results secured from this experiment in 1920, 1921 and
22, are set forth in the following pages. The yields obtain-
. where the various eamounts of water were applied are present-
. in tabular form. The tables showing the effect of applying'
rious quantities of water to each variety of vegetsble are
llowed by & brief discussion of the deta presented, and are
ppleménted by field notee with regard to per cent of germin-
ion and per cent of unmarketable produce. In the case of
@ns. cantaloupes, corm, cucumbers and tomatoes, tebles have
en colmpiled to indicate the dates when these crops resched
rketable condition. Since the potatoes, cabbages and carrots
re emch harvested in one operation it is not possible to
iow, by means of tabulated data, the effect which the applic-
ion of various guantities of weter had on the length of time
quired to bring these crops to maturity.

S0il temperature and soil moisture observations made in
20 and 1921 asre treated under separate heasdings, while the
;re detailed records of these observations collected in 1922
‘e embodied in tables. These tables are.accompanied by a
gcussion of the informetion which they contain, end an attem-

i is made to correlste this imformation with crop behaviour.
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eld Records.

The following tables show, for each variety of vegetable
d for each plot:-
Amount of water apnlied st each irrigation.
Fumber of avolications each season.
Totel water applied esach ssason.
Yield ver rlot in 1620, 1921 and 1622.

Aversas

r

re yield from each

]

\ o~ -7 4 = - =5
Average yield from each acre.

Relative yield frcm each scre.
Averaze yield Irom eech acre inch of wiater.
Relative yield from each acre inch of water.
'« Date when crons reached marketable condition.
It is recognized that, vvhen acreage yields are computed
om the results of experiments conducted on & smell fraction
multiplied.

an acre, &ny experimental error is greatly

J

wever, it is considered rrobable that the relation betvieen

<&

b
o
B
)
ct
<8
(=
.
=
e
1
&
o
(]

(e yields secured in the verious plots is suovst
vne 88 would be obteined under field conditions. It is for

iis resson thaet the fisures ghowing the relstive yield are

icluded in the taebles. In computing these fizures the yield

rom: Plot B hes been *talken as the standerd and given the vslue

F 100. The wielde from the other plo*ts have then been exprres-
:d a8 a vercentaze of the 7ield in Flot 3. This method of
roreceine vields on & wercentzge basis presents, in & form

1ich can te reedily comnrehended, the comparative

1 the seversl plots.

ield secured
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11810 SECUTEU LIVl Deals (DULlUPLEsd ULscl ruay

When Various Amounts of Water Were Applied.

Average Yield

Applications of Water Yield per Plot 1 Acre Average Yield per AcGre Inch
Z80 per Acre of Water.
Amount Number Amount
Plot Applied of Ap- Applied ;
at each plic- each 1920 1921 1922 Average Actual Relative Actual Relative
Irrigation ations Season
ins. ins. lbs. 1lbs. 1lbs. 1bs. 1bs. A 1bs. %
A 2 3 6 44,00 35.25 39.00 39.42 11,038 85.8 1,840 171.6
B 3 4 12 56¢25 41.25 40.25 45.92 12,858 100.0 1,072 100,0
C 3.6 5 18 64.25 30.75 47.25 47.42 13,278 103.3 738 68.9
D 4 6 24 59.00 1.75 45.75 45.50 12,740 99.1 531 49.5
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Condition.

1920 1921 1922

Date Plot A Plot B Plot C Plot D Plot A Plot B Plot C Plot b Plot A Plot B Plot C Plot

July 1bs. 1bs. 1bs. 1bs. 1bs. 1lbs. 1lbs. lbs 1bs. 1lbs. 1bs. lbs.
13 2 4 1.50 o715 B 5- 525 3425
18 7 12 8 g 12 9 11 14
21 5 & 5 4 8.50 8 8.50 6450
25 5 10 2 9 8.50 8e25 6450 5,25
27 6450 2.50 3450 2450 3.75 1 11 9.7

AUg.? .15  1.25 .15 4.75 2.75 1.75  3.50 2450 Z & “
5 1.75 2 3 L
10 16.50 11.25 9.25 9,25
17 12 7 15 8.50 5 4 % 1
23 5 26 23 28
30 T 7 6.25 3
Sept.8 50 4.25 9.25 9.50
Total 44  56.25 64.25 59 35.25 41.25 30.75 31.75 39 40.25 47.25 45.75

T o Sttt Bl s el Rl e

;
{
l‘ I; i




-4%-

A study of Table III reveals the fact that applications
' more than 18 inches (%.6" x 5)# of water per season actually
used a reduction in yield per acre. Furthermore, there was

increase in yield ver acre in 1921 when more than 12 inches

" x 4) was gpplied, while in 1920 and 1922 the increase brou-
t about by the application of more water was only very
ight. 1In all three vears a satisfactory yield was secured
ere only 6 inches (2"x 3) was used. By fer the greatest
eld per acre inch of water wes obtained where only 6 inches
"x 3) was spplied.

Table IV shows that the crop reached marketable condition
0 weeks earlier in 1921 and 1922 than was the case in 1920.
is difference in date of maturity can no doubt be attributed
rgely to the fact that the seed was sown almost & month ear-
er in 1921 and 1922 than was possible in 1920. The larger
plications delayed the date of ripening in 1920 and 1921 but
peared to have little effect on the date when the crop resch-
| marketable condition in 1922. The crop was observed to be
Iffering from drought in Plot A during the month of August
! each year, but the yield does not seem to have been greatly
iduced from lack of moisture even in this plot, which receiv-
| only é inches (2"x 3) of water durinz the entire season.

In 1920 when irrization was practiced immediately pre-
.ous to seeding the per cent of gzermination was considerably

tduced where the larger applications of water were made.

(3.6"x 5) indicates 5 applications of 3.6 inches each.

T
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From these results it would seem that, under Okanagzan

onditions and where good cultural methods are followed, there
little to be gained form the application of more than 12

ches (3"x 4) of irrigetion water to beans.
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Table V. Yield Secured from Cabbage (Danish Ball Head)

When Various Amounts of ijater were

Avpplied.

Kverage Yiel%
ner afre inc

Applications of “Jater Yield per Plot 1 Acre Average Yield 1
280 per Acre. of water
amount Number Amount
Plot Applied of Ap- Applied 1920 1921 1922 Average Actual Relative Actusl Relative
at each plica- each
Irrigation tions Season
1nS. ins. ios. 1Ibs. 1bs. 1bs. 1bs. yA Ibs. %
A 2 3 6 29,0 12 47 327 9,156 62.6 1,526 125.3
B 3 4 12 49,5 16 91 52.2 14,616  100.0 1,218 100
C 346 5 18 60.5 23 108 63.,8 17,872 122.3 993 81.5
D 4 6 24 4847 33 127 69.6 19,482 1%3%,3 812 66.6

Il
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As indicated by the data presented in Table V, Cabbage gave the highest production per

acre where 24 inches (4"x 6) of water was applied; The yield per acre increased progressiv-

ely with esch increase in the amount of water, but the figures for yield per acre inch of-

’

water show that the increase in yield brought about by applying more than 6 .inches (2"x 3)

of water was not vrovortional to the increase in the amount of water applied.
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! In an attempt to calculate the most profitable amount of
ter to apply to cabbages account must be taken of the relat-
n between cost of water, rental value of land, and cost of
oducing the crop. The fact that the application of 24 acre
ches (4"x 6) of water per acre resulted in the highest yield
r acre does not necessarily indicate that it is, in all

ses, advisable to épply this much water. A greater net re-
rn may often be secured by spreading the same quantity of
ter over a larger area of land. The heads produced, Wwhere

ss than 18 inches (3.6"x 5) of water was used, were, however,
' such inferior size and quality that it seems to be doubtful
ether cabbages can be produced commercially on the soil most
‘evelent in the Southern Okanagan with less than this quant-
y of water. Under the condiéions of this experiment fairly
itisfactory yields were secured with 18 (3.6"x 5) and 24
"x 6) inches of water, but the soil is rather light for this
'0op, S0 that even where these relatively large quantities of
ter were used the ylelds were somewhat below the requirements

ir successful commercial production.




Table VI. Yield Secured from Centaloupes (Hoodoo) When }

Various Amounts of Water were Applied.

Average Yield

Application of Water Yield per plot 1 acre Average Yield per Acre Inch
140 per acre of Water
Amount Number Amount
Plot Applied of Ap- Applied 1920 1921 1922 Average actual Relative Actual Relative
at each plic- each
Irrigation ations Season
ins. ins. lbs. 1lbs. lbs. 1bs. 1bs. % lbs. 1bs.
A 2 3 135.0 61.5 151.5 116.0 16,240 170.1 2,707 1l40.2
&
B 3 4 227.5 56.0 21%3.0 165.5 23.,170 100.0 1,931 100.0
12
C 346 5 . 156.25 58.0 198.0 137.4 19,239 83.0 1,069 5544
18
D 4 6 133.,0 54.0 209.0 13%32.0 18,480 79.7 7017 36.6

|
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Condition.
1920 1921 1922
Date Plot A Plot B Plot C Plot D Plot A Plot B Plot C Plot L Plot A Plot B Plot C Plot D
1bs. Ibs, lbs. 1bs, lbe. 1b®. lps, 1bs. 1bs. lbs. Ibs, 1bs,
bug.23
to
Sept2 81.50 27 3 12
4 30 31 20 22
6 9 16 22 16
8 10 22 15 6
9 9 27 24 19
11 5 51 38 55
13 6 52 40 39
16 3 20 28 34
18 - - 8 10
20 - 1 10 16
25 15475
24 6 «15
e TR
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1920 , 1921 1922

Date Plot A Plot B Plot C Plot D Plot A Plot B Plot C Plot D Plot A Plot B Plot C Plot D
1bs. 1bs. 1bs. lbs. 1bs. lbs. 1bs. lbs. 1bse. 1bs. 1lbs. lbs.
Sept29 4.75 3.50 -~ s .

Qect.l 6450 - - - 3450 1.25
6 1.25 T.50 3.25 1.75 e -
9 3,75 3.50 1.25 4.50 8 28
13 - - 15 3.25 - -
16 - - 45 - - e
20 173 68 5.75 4.50 14 11 5 1
2% - 62 47 - 36 15 53 53
26 26 41 39 62
27 & 42 - 53
Total 135 227.50 156.25 133 61.50 56 58 54 151.50 213 198 209

The data incorporated in Table VI indicate that in 1920 and 1922 the greatest yield

per acre of marketable cantaloupes was secured where only 12 inches (3"x 4) of water was

~

aspplied, while in 1921 6 inches (2"x 3) gave the greatest tonnage of marketable produce.




all cases the yield per acre inch of water was greatest wherg

ly 6 inches (2"x 3) of water was used a2nd the efficiency of

3 water decreased rapidly as laerger applications were made.

$ information set forth in Table VII shows that the crop was
ry late in coming to maturity in 1921. This was due largzely
the fact that the first sowing of seed failed to germinate,
l & second sowing had to be made well on in June. In each
the three seasons there was a very remarkable postponement
the date of maturity where the larger amounts of water were
»lied. The produce rivened first in the plot where only 6
shes (2"x 3) of water was used, but a considerable percentagze
the cantalouves produced in this plot were too small to be
leable. The undersized fruits are not included in the tables
wiing yields of merketable produce.

In 1920, when water was applied immediately previous to
sding, germi?ation was markedly weaker where the larger
plications were made. It is evident that the application of
re than 12 inches (3"x 4) of water during the season vas
tbually injurious to cantaloupes, in that it reduced the yield
r acre and delayed the date of maturity. Under the condit-
18 of this experiment the application of 12 inches (3"x 4)
water during the season appears to have provided moisture
nditions which approached the ideal for the production of

ntaloupes.

kv
g
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Amounts of Water Were Applied.

Application of Water. Yield per plot 1 acre Average yield Average yield
0 per acre. per acre inch
of water
Amount Number Amount .
Plot Applied of ap- Applied 1920 1921 1922 Average Actual Relative Actusl Relstiv
at each lic~ each
Irrigation ations Season
ins. ins. lbs. 1lbs. 1lbs. 1lbs. 1bs. %o lbs. ibs.
A 2 3 6 87 101 104 97.3 13,622 90.3% 2,272 180.8
B 3 4 12 90 71 162 107.7 15,078 100.0 1,257 100.0
C 346 5 18 l24.3 113 150 129.1 18,071 119.9 1,040 82,1
D 4 6 24 154 157 170 160.3 22,442 148.8 935 . T4.4

Table VIII shows that with carrots the yield per acre increased progressively with each

increase up to 24 inches (4"x 6) in the amount of water applied.

The yield per acre inch

of water, however, decressed with each successive increase in the amount of water applied.

The most profitable amount of water to apply depends, therefore, on the relations between

cost of water, value of land and cost of production.

Where water is the most expensive item

it will pay to apply only a small quantity of water over a large area of land. lihere water

is plentiful and land is limited the most profitable precedure will be one which involves




ie application of a relatively large quantity of water to a
1211 area of land. Vhere cost of production, other than the
)plication of water, is great it will be of advantage to work
relatively small area of leand and apply comparatively large
iantities of water. .here cost of applyihg the water is the
irge item in the expense account it will be advantageous to
se a large area of land and do as little irrigating as pos-
lble consistent with commercial yields.

The germminating power of carrot seed vas adversely affect-
L by plantihg immediately subsequent to heavy irrigations.
1e size and quality of the produce was inferior when only 6
1iches (2"x 3) of water was applied;

Under the conditions of this experimenlt 12 inches (3"x 4)

! water produced a satisfactory yield of good quality carrots,
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Amounts of’jater‘were Applied.

Yield per plot 1 @acre Average yield

Average yielo

Applications of Vater 140 ver acre. per acre incna
of water.
Amount Number Amount
2lot Applied of Ap- Applied
at each lic- each 1920 1921 1922 averaze Actual Relative dctual Relat:
irrigation ations Season
ins. ins, 1ibs, 1bs. 1be. 1Dbs. lbe. pA lbs. %
A 2 3 5 29 B 77 58.0 8,120 T4.4 1,353 148.7
3 3 4 12 80 41 1145 78.0 10,920 100.0 910 100.0
o 3.5 5 18 55 55 113 74.3 10,4082 9543 578 6345
D 4 6 24 54 60 101 71.7 10,058 91.9 418  45.9
=== = e —— = —
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Condition.

Date Plot A Plot B Plot ¢ Plot D Plot A Plot I Plot C Plot D  Plot A Plot B Plot C Plot D
ibs. lbs. lbs, 1bs. 1bs. 1bs. 1bs. ibs. 1bs. lbs. 1bs. 1bs.
Aug.b 25 24 24 21
13 35 15 12 20 54 48 20 14
18 8 2 19 .9 10 39 64 51
Sep.1l 5 13 26 29 36
g 2.75 19
15 2450 6450 5475
18 8.25 20,50 5 14.75
21 4,50 2425
Oct.16 13 34 4% %3425
Total 29 80 55 54 68 41 55 60 71 113% 113 101
As indicated by the figures presented in Table IX the application of more than 12 inches
(3"x 4) of water during the season brought no increase in yield per acre in 1920 and 1922,
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le in 1921 the highest acre yield was obtsined by applying

Yy 6 inches (2"x 3) of water. In each year the ~rectest

o
=

i1d per acre inch of water was cbtained with an epplicati
only 6 iches (2"x 3%) auring the seston. The yield was not
atly reduced vhen more than 12 inches (3"x 4) was applied,

» the data included in Table X indicste that there was e
iceable postponement of the date of ripening where the larg-
applications were made. .here corn is grovm as a truck crop
s lengthening of the timé required to bring the ears to
‘ketable condition may be of considerable importance. The
tponement of the date of maturity consequent upon unneces-
1ly heavy applications of water may mean the difference
ween profit and loss in the pnrice obtained for the product.

In 1920 when the seed was planted immediestely subsequent
irrigation, the germination in Plots C end D was consider-
vy weaker than in Plots A and B.

These results suggest that there is no justification for
lying large amounts of water to sweet corn. Under the
ditions of this experiment 12 inches (3"x 4) of water pro-
.ed ample moisture to promote optimum development of ears

teble purposes.

Fm.m .
Blianlitle



Table XI. Yields Secured From Cucumbers (Davis Perfect) When A

Various Amounts of Water iiere Applied.

Average yield

Application of Water - Yield per plot 1 acre Average yield per acre inch
140 per acre of water.
Amount Number Amount
Plot Applied of ap- Applied 1980 1921 1922 Average Actual Relative Actual Relative
at each plic=- each

Irrigation ations Season

ins. ins. 1lbs. 1lbs. 1lbs. 1bs. 1bs. y 3 1bs. %
A 2 3 6 117.25 159450 220.50 165.7 2%,205 6049 3,868 121.8
B 3 4 12 256475 263.50 296,00 272.1 38,091 100.C 3,174  100.0
c 3.6 5 18 334,00 215.00 33%2.75 293.9 41,149 108.0 2,286 7240

D 4 6 24 406,75 284.50 299.50 363.4 50,879 13%3.6 2,120 66.8

o
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Table XII. Dates lthen Cucumbers (Davis Perfect) Reached 1i arketable ;
Condition.
1920 1921 1922
Date Plot A Plot 3 Plot C Plot U Plot A Plot B Plot C Piot U Plot 4 Plot B Plot C Plot D
1bs lbs, 1bs. lbe. 1bs. 1bs. lbs. 1bs. 1bs. 1bs. 1lbs. 1bs.

July )

20 1 1. 50 1.50 - - . -

22 2 > 1 2 - - = -

. 25 10 11 6 9 2.50 2 2.75 4,50

29 11.50 12 5 8.50 7 16,50 13 11

tngel - . = - 8 12,50 25 217 1
15 %5 22 27 25 29 49 44

15 15 3 19 25 25 2 25 40

17 - - 5 1.75 20 28 - 20 33 14 40 20 44

22 - 4450 1.25 12.75 = - - - 31 52 44 71

25 10 A 10 24 1¢ L4 23 55 - - - -

51 18,50 39,50 18 42 L5 s4 27 51 S 110 154 152
Sep.lC Re50 46 i R2 28 29 48 42 - - - |

16 275 59 27.25 41 - - = - - -
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nore water v/as usede.

A fair yield was secured waere only o inches (2"x ), of

progressively as smaller amounts of water were used.

-2 5

The i ver acre inch of water,

1920 1921 19282
Date Plot A Plot B Plot C Plot D Plot A Plot B Plot C Piot U Plot A Plot B Plot C Plot b
Ibs. 1bs. lbs. 1bs. lbs. 1bs. 1bs. 1lbs. lbs., lbs. 1lbs.
Sept.21 550 8.50 324 32.25 25 32 49
24 1.25 10.25 4.25 11.25
28 - - 8
Oct.2 62 36 32.75 31
5 4,50 11 5450 B+ 25
14 4.75 57 59 106
Total  117.25 256.75 334  406.75 159.50 26%.50 213 220,50 2906 .52.75 399.50
From Table XI it is apparent that the greatest vield ver ccere of cucurioers vas secured
where 24 inches (4"x 6) of water was applied duriang tle seascn. The escrcase rield decreased

on

the other hand, was greatest where least water was applied, =2nd decreacsed consistently as

later vius ap-

plied during tae season, but the percentaze of wamarietavle nroduce was lurser thun where
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re water was used. The vines in Plot A were observed to wilt
eely during the month of August and the yield was no doub%t
riously reduced by drought. From the dets presented in Table
[ 1t appears that the application of comparatively large
ounts of water had little effect on the length of time requir
to bring cucumbers to marketable condition.

The sowing of cucumbers immediately subsequent to irrig-
ion had no apparent effect on the germinating povier of the
2d.

It is evident that the cucumber responded satisfactorily
larger amounts of water than proved desirable in the case
the cantaloupes and corn. Under the conditions of this
periment the cucumber seems to have justified the application
24 inches (4"x 6) of water. It must not be forgzotten, how-
er, ‘that yield per acre inch of water is an imvortant factor
determining the economical application of irrigation water.
1s Teble XI shows that, over the three year period, Plot b
duced an average of 50,879 1lbs of cucumbers per acre, while
>t B produced an average of only 38,091 lbs. This would
pear to indicate that the apolication of 24 inches (4"x 6)
water to Plot D was justified. However, when it is consid-
2d that the same 24 inches (4"x 6) of water if applied to
1ble the acreage at the same rate as water was applied to
>t B (3"x 4) would have produced 76,182 (38,901 X 2) 1bs of
sumbers, the advantase of the larger application is seen to
questionable. The problem becdomes one of the relations be-

szen the cost of water, the rental value of land and the cost

i
4
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1producing the crop. Since there is not sufficient water
rileble at reasonable cost to irrigeste all the agricultural
nd in the Okanagan it is probable that more economicsl pro-
ction will be achieved, if this water is applied over a
mparatively large area, rather than by concentrating it on
smail fraction of the lend which needs irrigation. Conseq-
ntly it seems plausible to state that, although the yield
cucumbers was increased when more than 12 inches (3"x 4)
water was applied, yet it is questionable whether the in-
ease in yield was sufficiently great to justify the larger

plications.

£,
ok
4




mshle XITI. Yields Secured From Potatoes (Jersey Royal) When

Various Amounts of Water Were Applied.

Applications of “ater Yield per plot 1 &acre Average yield Lverage yleld
1720 per acre per acre inch
of water.
Amount Number Amount
Applied of Ap- Applied .
Plot at esch plic=- each 1920 1921 1922 Average Actual Relative Actual Relatiy
Irrigation ations GSeason '
1ns. ins. 1lbs. IDS, Ibs. 1bs. 1Gse. A lbhe. Lbse.
A 2 3 6 70,0 108.0 302.0 160.0 22,400 61.8 5,155 12545
B 3 4 12 109,0 171.0 497.0 259.0 36,260 100.0 5,022 100.0
¢ 3.5 5 18 109.5 141.0 445.0 23%2.2 32,508 89.7 1,806  59.8
D 4 6 24 163.0 144.0 453.0 25%.%5 35,462 97.8 1,478  38.9

Frow the figures presented in Table XIIT it is apparent that in two years
three the greatest yield per acre of potatoes was secured vhen only 12 inches (

veter was epvlied. Application of water in excess of this amount actually resu

’

crease In yield, except in 1920. In all cases the vield per acre inch of water decressed

when more than 6 inches (2%x %) of water was used. There was apparently no con

ion between the per cent of unmarketable tubers and the rate of applying vater.

out of the
34z 4) of

lted in s de-

sistent relat-

The quality
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' the produce, however, was inferior where more than 12

ches (3"x 4) of water was applied. In Plots C and D the

ps remained green and the tubers failed to ripen up as
tisfactorily as did those in Flots A and 3.

Under the conditions of this experiment 12 inches (3"x 4)

water appeared to provide ample moisture to promote optimum
velopment of tubers. It seems logical to conclude that
der Okansgan conditions there is nothing to be geined by

pvlying large quantities of water to potatoes.

FPp——
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Various Amounts of Water Were Applied.

Applications of Water Yield per prlot 1 acre Average yield Average yield
TZ0 per acre per scre inch
of Water.
Amount Number Amount
Plot Applied of Ap- Applied 1920 1921 1922 Average Actual Relative Actual Relative
at each lig=- each '
Irrigation ations Season
ins. ins. 10sS. Jlbs. Ibs, 1lbs. ibs. A lbs. /s
A ¢ 3 6 159.75 158.00 1%6.75 151.5 21,210 90.3% 3,535 181.1
R 3 4 12 232.25 138,00 133.00 167.7 23,485 100.0 1,957 100.0
¢ 346 5 18 243,50 229.50 159.75 210.9 29,529 125.8 1,641 3.8
D 4 6 24 251,75 226,00 130.50 202.7 28,385 120.9 1,183 60,4
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1926 1921 1922
Late  Plot A Plot ¥ Plot C Plot D 2lot A Piot = Fliot ¢ 2lot U Plot & Plot = ot O 1ot w
suly 1bs, lbg,. ibs. L‘bs,. 1bs. Ibs. los,. Ine. loa,. log. Lbs. ihg.
25 i 5
W50 S50
29 1.25
_ 4 7.50 8
Aug.l ' q 0 ;
i b~j o)
5 H
4 8 - - 21 26 15
10 . ] 46
C ) .25 1.25 .25 - - - - 23 5% 217
13 e 525  2.50 15 27 20 c0 12 i - - -
16 - o
- - - - - - - 1 22 2¢
19 3 1.25 3450 <50 21 15 21 15 - - - -
21 le25  2.50 5 2.50 - - - - 0450 4,50 4 4.50
25 6 9 9 1150 - - - - - - - -
25 14 14 12 11 23 21 32 25 - - - -
1 ) .
b 22 17 15 16 12 8 30 12 11 16 10 14
Sepld 13 1% 12 15.25 8 18 32 30 a 8 19 5
1316 10.50 13%.25 12 - - - - -
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1920 1921 19

Date Plot A Plot B Plot C Plot L Plot A Plot B Plot C Plot LD Plot A Plot B Plot C Plot D

1bs. 1bs. 1bs. 1bs. 1bs,. 1bs. 1bs. 1bs. 1bs. 1bse. 1b8. 1bs.

Sep.16 7.50 10 7 7450 - - -

5 |
O
O
L]
J1
(@]
no
IS
n
no
FJ
NN
O
|
Ny
X
.
\n
(&}
N
O
no
no
»
N

no
e
‘,.J
AS3]
4
W
[
0
i
~3J
\un
™~
BN
'.J
~3
s
Co
\n
no
~J
n
(&)
N
™~
N
~3J

«50 30,75 19.75 30475

o
)
<t
no
N

Total 159.75 232.25 24%.,50 251.75 138 138 229.50 226  1%6.75 133 159,75 13050

v of Tanle XIV it is apparent that the yield per acre did not justify the

n

gpplication of more than 18 inches (3.6"x 5) of water to tomstoes. Q(uite satisfactory yields

(
<

vere secured vhere & total of only 12 inches (3"x 4) of water was applied. By far the great-

est yield per acre inch of water wase obtained where a total of only ¢ inches (2"x 3) of water




! given. Table ZV is evidence thet the apnplicaticn of more

m 12 inches (3"x 4) of weter had no anprecigible effect on
steile

 length of time required to bring the fruit to

r!

' ;

w

1%

idition. The plants in 2lot -~ suffered visivl; from drournt
‘ing the month of suzust.

Some interesting observasticns wicre xsde with reserd 40
wealence of physiological disences 0f° the tomgte. In order

facilitate irrization and cultivation ¢f the zdjoininy eron

wn
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m tomato plent we

tividual steke. aslthouzh this method ¢f culture nes wmet with
:at success in the coast regions of the Frevince it is eppar-
1y not adapted to Ckamezan counditious The extrewes oFf

iperature to which the fruit is subjected, owing to the fact

vt 1t is exmosed to the full heat of the sun dvrinz the da;,

is held up off the ground so that it cools down rapidly at
tht, seem to set up physiological disturbvances in the cellu-
* tissue. Each of the fruit was rendered unsalable either b
iIs8om=end rot or by cracking. It was obegerved that wheress

blossom-end rot decreased, the cracking increacsed wThere th

‘ger applications of water were meade.
v that the prevalence of chysiolowi
iociated with mecisture conditions in the soil, znd suvzgests
it these diseases may be largely cont
iper conditions of soil moistur

act amount of weter which 1t is

the e¢xa

it profitable to aprly to tomatoes can be calculated ouly by




msideraetion of the cost of water, rental value of lan

t of production, and cost of espplying water. Since thece

ts vary with the districts and with each individuwel grovier

is impossible to make & general statement which will epply

111 cases. The final interpretation of the results resis

[0}

n the grower, who must apply them to his own local conditions
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il Temperature Records.

o a¢tual records of soil temperature were kept in 1920.
7tever, the fact that the arvlication of relatively larze
intities of weter immediateiy previous to séeﬂin@ of beans,
rm, carrots and csutalounes, seriously reduced the vercenta-
of germination iu these crops, suzgested thet the water had
chilling effect on the soil. This contention is substantiat-
by the woric of seversl .merican investizators. In 1910
rers (31) of the Uregon saricultural Station, ﬁade a study
the effect of irriceticon on so0il temrerature. He found that
rigation lowered the termversture of the surface scil in
ltivated clots as wuch as 4 deg. F. The investigations con-
cted by Lewis (24) in the Rozue River Valley, showed that the
L1 tempereture mixht be reduced as much us % dez. F, imrced-
tely followinz an irrizution. Harris (20) in his work with
2 irrigcation of suver veets 2t Lozan, Utah, found that irfig-
ing the land after the seed was sovm and vefore it came up,
fuced the yield belowr that secured where no irrigation water
5 appnlied.

In vievi of the results cf these soil tempnersture investi-
tions conducted elsevhere, it wau considered vrovable that
g tempereture of the soil in this exveriment had been
preciebly lovered by the apnlicetion ¢l irriration water.
rthermore, it was conceived that suci: & lovering of the soil
npereture might account, et leact in rart, for the postrone-
1t in the date of metvrit:; of such hect-loving crors as corn

i centzlounes, wWrich vee observed to taule place in the plois
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} which the larger applications of water were made.
Accordingly it was planned to keep accurate records of thg
i1 temperature of each of the plots throughout the following
‘owing season. Such a procedure wes not found to be possible
1 1921, but in the summer of 1922 considerable data relating
so0il temperature viere secured.

Unfortunately the speciel so0il thermometers ordered for
1is work did not arrive until efter the crops were well start-
.« However, readings were taken of the soil temperature in
wch of the plots, almost every day, during the latter half of
e groving seeson.

The thermometers used have & brass point Whieh vas forced
to the soil to & depth of six inches (o"), so that the re-
irds secured indicete the tenperature of the soil six inches
tlow the surface. It is considered, therefore, that the fig-
'‘es represent a fair aversge of the temmerature conditions in
e upper foot or two of soil.

Four thermometers were used, one in each plot, and when a
iading was teken these thermometers wvere placed in the same
1lative vosition in each plot. In order to ensure that the
icords taken gzave &an accurete representation of the temperat-
‘e conditiones which existed in each rlot the thermometers
re moved to & new locetion eacrn time a reading was made. To
'termine the chenges of tempereture which took place in the
1l during the day, reedings viere made at 7 A.M., 12 Noon,

1d 6 Pk
The deily range in tempersture of the soil in Plot A

ring the month of Auzust is shovm in Table XVI.

. ‘\Iz
i
<k
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Table Z7I. Deily Rmnze of Soil Temperature
In Plot & During August 1922.
ate T AL, 12 Toon £ PllL
°F °F °F
g1 72 oF, €1
2 18 77 20
5 73 81 84
3 13 15 -
g 72 78 -
B -- 17 - |
1 66 76 78 |
8 68 7% 80
J 68 72 78
10 68 71 71
11 — — -
12 — — -
13 66 ) -- -
14 75 — _—
- 63 67 --
16 60 &0 80
17 - 74 78
18 64 72 71
19 65 il _—
20 62 » - _—
21 60 65 68
22 3 69 68
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Table XVI (Continued)

Date 7 AJM. 12 Noon 6 Pule
23 60 68 o7
24 . 60 69 -
25 62 15 ' --
26 64 70 --
27 -~ - -~
28 65 . . 71 76
29 -- - 75
30 67 67 72
31 63 64 Y
yrage £5.0 72.17 74.8

From the deta incorporsted in the Table XVI it is apparent

\t, on en aversge, the soil in Plot A was about 9°F warmer
6 P.M. than wes the case at 7 A.M., and that the temperature
noon was about 2°F below that registered at 6 P.li. - VWith
ight variations these relations between the records taken
ming, noon .and night were observed to hold true for Plots B,
ind D, and for the months June, July and August.

The average daily termmerature of the soil in esach plot was
ybebly somewhere about midway ovetween that registered at
leMo 2nd that observed at 6 P.lf. - However, since the relaticn
1ip between the soil temperatures in the several plots was
mad to be essentislly the ssme at 7 A.M., 12 Noon and 6 P.l.

is apparent that tne date recorded at any one of these times
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fords an accurate.indicatiqn of the relative temperature of
» gsoil in eﬁch plot. Accordingly, to avoid unnecessary
plication, only those records made at 7 A.M. are included
subsequent tables.

The temperature of the soil is determined largely by the
mpérature of the air above it. Rain also materially affects
y soil tempefature. Consequently in any investigation of
» Influence of irrigation on the temperature of the soil,
sount must be taken of temperature changes due to rainfall
1 to fluctuations in the atmospheric temperature. The fbl-
7ing tables show: the soil temperature in each plot at 7 A.M.
3 maximum and minimum atmospheric temperature; and the rain-
L1, for each day that records were taken during Juné, July
| August. A note is also zppended giving the dates when
rigation wes practiced and the temperature of the water

plied.

&




Teble ZVII. e e ture 2Tt e S2Y i Lach

Atrostharic L.
Soil Temrcrant.~eg 7 L. e . erctirsce Delatall
te Plot L Plot - Ti~t 2 DT ot o Tei. 0 lid.
°F °F °r °r °r o I, s
22 66 o Co LG e v oy !
23 - - -- - 1 1
24 i i o] o 19 57
25 - _ - - cu o0
26 £h &1 o7 o7 PAY 1
217 72 T2 72 71 Ju L3
28 72 12 7C 70 21 £C
29 _— - - -- ge 517
30 72 70 70 69 86 61 :

(o)

erage 70.2 69.8 69.2 68.

B. Irrigation weter at a termerature of 74°F was aprlicd

to all plots on June 22nd.

It will be noted that the éoil tenversture rezords rres-
ted in Table XVII indicate that dvrin~ the ten daye subseq-
nt to the irrigetion of 811 plots the avera~e lerpercture of
e so0il, six inches below the surfacc wes sboutl 1°F lowver in
o0t D than in Plot A. It will be remenbered that vater was
plied to Plot A in two inch (2") applicatioans, &nd that to

ot D 4 inches of water was avplied st a tine.
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sntities of weater., 1T cuch werd
at some of the noat req . ired for ve-crizaticon v uld e BhH-
rbed from the soil. It 18 also rossibtie that Wiere the
rger amounts of water viere aprliecd the moleture content of
i@ Boil was increased to such an extent as to check the rower 4
the soil to abeort and trensfer hest. =laborate investi-
itions by Patten (28) have shown that the eese with which
iat is trensmitted through soil is closely asucciated with

e moisture content.
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Table XVIII. Temperature of the Soil in Each 3%
Plot - July 1922. :
Soil Temperatures TA.M. %2@;2@2%%28 Reinfall | ‘
;e Plot A Plot B Plot C Plot D Max. Min. f'}
7 84 60 . l:‘
2 i3 » i ;J
i v
4 e '
5 nss f?ﬁi
° 88 ¢ \
! 71 64 .12

8 19 52
’ 9 59 ffﬁﬁ
O A 64 65 72 54 ﬂ{
B - 7T % s
- T 86 55 g
; 13 68 g 66 ot 9% 59 g
14 6T 1o 68 68 83 58 ,g

12 fi f% o 76 59
| - -- 85 53 5
1 68 g0 8 4 9 5 | |
18 12 g 77 mn 91 s ‘ €
19 72 4 72 172 88. ¢ i
20 70 70 66 60 82 58 }
21 68 ¢ 4 o 5 |




Table XVIII (Continued)

Atmospheric R
Soil Temperatures 7 A.ll. Temperatures. Rainfall

be Plot A Plot B Plot C Plot D Yax. liin.

. oF. OF.  OF. °F. © Inches.
je2 68 65 62 63 70 58
23 == -- - -- 7 48
24 68 65 65 64 8% 53
25 11 67 67 07 81 60
26 68 65 66 65 81 56
2T 68 65 65 65 76 56 .02
28 66 63 63 €2 83 56
29 170 67 66 66 84 60
30 == -- - G 89 62
31 172 69 68 71 91 60

rage 69.4 67.5 66.2 65.9

« Irrigation water at a temperature of 62°F was applied to
all plots on July 8th., and on July 19th water at a temp-

erature of 67°F was applied to Plots B, C and D.

The data embodied in Table XVIII indicate that dvuring the
th of July the temperature of the soil in Plot D was, on the
rage, 3.5°F lower than that registered at the séme hour in
t A. This difference in temperature may be explained on the
is of indirect loss of heat, as was suggested in the discus-

n of the soil temperature records for June.

SVt S SIS A-\M-«L;;A__. ahita,
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Another possible explanation is brought to mind by an
amination of the so0il temperature data secured before and
ter the application of irrigation water on July 19th. On
at date, water at a temperature of 67°F was applied to Plots
C and D. Previous to the application of water the tempera-
re of the soil in all plots at 7 A.M. was T2°F. At the same
ar on the following day the temperature of the soil in Plot
had dropped to 70°F, while the themnometer in Plot D register;
only 60°FP. Since no water was applied to Plot A it is fair
assume that the drop in temperature from 72°F to 70°F,
corded in this plot was due to causes other than the applic-
ion of irrigation water. Allowing that the same modifying
fluences had caused a drop of 2%F in the temperature of the
il in Plot D, there is still a difference of 10°F %o be
counted for. It seemed logical to infer that the application
a relatively large quantity of water at a temperature 5%F
wer than that of the soil had exerted & direct chilling
fect on the soil. This contention was not supported, how-

er, by the data secured during the month of August.

-
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Teble XIZ. (Continued)

atospheric
501l Tenperatures 7 A.ll. Tew.peratures Rainfell
e Plot A Plot 3 Plot 210t D llax. lin.
°F° °F © °F °F °F °F Inches
7,21 60 59 58 52 172 32 .05
g2 59 58 517 53 7 50
23 60 62 €0 61 79 57
P4 60 60 60 59 fe 54
25 62 - 60 o0 58 85 54
26 64 o4 60 60 81 50
27 == - -- -- 81 oC
28 65 63 62 62 81 63
29 - e - - 81 58
30 67 66 63 60 80 59
31 63 62 61 61 62 51
rage 65.9 64,6 63.3 63,2

le Irrigation Water at a temperature of 65°F was applied to
its C and D on Aug. 2nd end 3rd., and Plot D received an
ilication of water at a temperature of 60°F on Aug.léth and

N

The data incorporated in Table XIX show that during the
tth of August the temperature of the soil six inches below the
face, was an average of avout 3°F higher in Plot & than in

it D. It is evident, therefore, that the application of com-
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ratively large amounts of water had brought about .a lowering
the soll temperature. A oritical examination of the records

fore and after irrigation, however, does not reveal any

rect relation between the temperature of the water applied

d the temperature of the soil. There was no significant

ange in soil temperature subsequent to the irrigstion of

ots C and D on Aug. 2nd. and Jrd. Following the application |

water to Plot D on Aug. 16th and 17th there was a uniform
se in temperature of about 4°F in the soil of all plots.

is rise in so0il temperature was »robably closely associated
th the rise in the maximum atmospheric temperature from 68°F
Aug.15th to 82°F on Aug. 17th.

It is interesting to note the effect on the scil temper-
are of the .82" of rain which fell on Aug.l9th. - At 7 A.M.
Aug.19th the soil temperature in each plot was: Plot A 65°F,
pt B 63*F, Plot C 62°F, Plot D 64°F. At the same hour on
B.20th the temperature of the soil in all plots was 62°F.

‘ From the foregoing Tables it is reedily apparent that

figation did have an eapnreciable effect on tke soil tempera-

re. Throughout June, July and August the average temperature
the soil in the plot which received 24 inches of weter was

per than was the case in the plots which received less water.
isolated cases the difference in temperature between the

11 in Plot D and that in Plot A was as great as 10°F; the

erage difference throughout the season was just under 3°F.

2 80il in Plots B and C was intermeéiatc in temperature

tween that in Plots A and D.
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This différenee in temperature of the soil in heavily and
htly irrigated plots might, conceivably be due to two main
ses. It seems logical to expect that the spplicetion of
er at a temperature lower than that of the soil would exert
irect cooling effect, and that this cooling effect would be
ensified by an incresse in the amount of water apolied.
in, the losses of water through evaporation and percolation
1d undoubtedly be greater from the plots vhich received the
'ger quantities of water. Water lost through percolation
ht carry away heat which it had absorbed from the soil, whilg
seems altogether probable that some of the heat required to
orize the evaporation losses was drawn from the soil. The
a collected appear to substantiate, in the main, the conten-
n that the cooling effect of the larger applications was ef-
ted through indirect means. The lower temperature registered
the plots receiving the larger amounts of water appears to
e been associated with the increased soil moisture content of
sé plots, rather than with the temperature of the water
lied.

Through whatever means the lowering of the soil was brought
ut it is clear that the applicetion of irrigation water was

primary cause. It is manifest, also that the application of
cessively larger quantities of water was accompanied by a
gressive lowering of the average soil temperature. Here,
n, may be at least a partisl explanation of the fact that the
lication of unnecessarily large quantities of water materially

tponed the date of maturity of such heat-loving crops as




)rn and cantaloupes, and seriously affected the

swer of beans, carrots, corn and cantaloupes.

germinating
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il Koisture Reccrds
Althoush no actvel so0il rcisture Jeterzinstiocns Tere rude

1920, several irmrortant cbecrretions wnre recerded. 1t ves
served that as the sexcon edvanceld 14 becare ingrerusin-l
fficult to get the soll in Flots T gnd D ¢ texe um the vre-
ribed gquantity of water, even vhen ‘rrivstiicn vas o200 ved
er two or three darys. Plot 4 on the ctier Tauni
g quote in a few hours.

In order to deter.ine tre distrelinsution of - oigtire cetleen

rrovis after varcious guc nts of vaeler “+34 vLee wmi

[y

B were dug to a deptn of three feet, wucrise ewc: 0 tic
ots, twenty-four hours cfier the trird Irrietion. &« uniforor
stribution of moisture was found to exic! ia 11 olche en-
pt Plot A. In this plot the applicstion of 2 inches of veler
intervals of two weeks had apparentlr feiled Lo thcrouznl
isten the soil between furrows.

Plot B represented the haovy medium. The soil wivcorbed
8 application of 3 inches of water quite readily iz en eleven
ir day. PFurthermore the 3 inch aprlicution uppecrcd to de
rge enough to ensure a uniform distribution oi nolsture ve-
pen the irrigation furrows. At no time Letween lirrizetions
re the plants in Plot B ohserved to be sufferiar [rom lack
moisture.

From these observations it secned locical to Iafer that
th the soil and climetic conditions under vhich the experi-
1t was conducted, and vhere approved methods of irri-etion

-3

rming were followed, the application of » inches of vater
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il Moisture Observations 1921.

No actual soil moisture determinations were made in 1921,
t the field observations substantiated in the main, the notes
de in 1926. It was found, however, that in 1921 a uniform
stribution of weter was secured between furrows three feet
art even when only 2 inches of water was applied at an appli-
tion. This is probably explained by a consideration of the
ct that the improved cultural methods adopted in the second
ar of the experiment effectually stored a good deal of the
tural winter precipitation in the soil and subsoil. Owing
the presence of this reserve supply of moisture it is likely
at the soil at no time dried out as completely as was the
se in the Spring of 1920. Consequently & uniform distrib-
ion of soil moisture might well have been mainteined by a
aller application of water in 1921, than was the case in the
svious year. The difficulty of getting Plots C and D to
sorb their a2llotted quota of water was agéin experienced in
21l. Owing to the impossibility of measuring water accurately
night, irrigation was carried on in the daytime only. A
ord was kept of the actual time which was required to apply
th irrigzetion. Table XX shows for each plot the dates when
ter was applied; the amount of water applied; and the time

juired to apply the water.




Plot A Plot B Plot C Plot b
Dates when Amount Time Amount Time Amount Time Amount Time
Water of Water required of required of required of required
was Applied Applied to apply Water to apply Vater to apply water to apply
water Applied VWater Applied water Applied water.
Inches Hours Inches Hours Inches Hours Inches Hours
June 1 & 2 2 4 3 6 3.6 93+6=15% “ 9%+8217%
" 15 & 16 2 12 3 102 3.6 95+T5l6% 4 9% +10=19%
" 29 & 30 2 1% 2 10% 3.6 9% 8= z 95410=19%
July 14,15 & 16 - - 3 10% 3.6 9%9%8=26 4 9410410=29
mo%0, 31 & 1 - - - - 3.6 94948am26 4 10410+13=33
Aug'15, 16 & 17 - - - - - - 4 10+10413=33%
Total 6 19 12 372 18 101 24 151%
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Table XX shows clearly that the time required to apply
er increase& as larger amounts were used. Furthermore, an
rease in the quantity of water applied resulted in & zreater
a proportional increase in the time required to arrly it.

8 when 12 inches (3"X 4) were applied the time required wves
hours, but when 24 inches (4"x 6) was given, 151% hours

e required to apply it. In other words a doubling of the

ntity of water applied resulted in the quadruplinz of tue

2 required for eapvlication.

It is readily apparent that the longer the time required
apply an irrigation the greater is the opportunity for loss
noisture through evaporation. Conseguently it is obvious
t it is advisable to apply water oanly in such guantities as
soil can take up fairly quickly. In order that enough wat-
to supply the needs of plants over the period between irrig-
ons may be absorbed in a relatively short time, it is of the
>st importance that the soil be meintained in =2oo0d physicel
lition.

Again the time required to apply water increased as the
son advanced. Thus, when the first apvlication of four
1es was made to Plot D on June 1lst aad 2ad., only 173 hours
2 required to avply the water, while when the final applic-
m of four inches was made on August 15th, 16th and 17th it
necessary to run the water for 3% hours in order to gzget the
L to teke up the allotted quantity of water.

1t was thought that this increase in the time required to

Ly water as the season advanced might be explained as a
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1t either of a diminution in the power of the soil to absorb

r due to impairment of physical condition, or on the szrounds
the previous irrigations had had & cumulative effect on the

nt of soil moisture. It seemed quite conceivable that a

iderable quantity of the water applied at one irrigation

t still be present in the soil &t the time the next irrig-

1 was made. It also seemed possible that the reduction of

lepth of cultivation after the crops had reached a certain

2 of development might have resulted in a diminution of the

¢ of the soil to absorb moisture rapidly. In order to

in further light on this guestion it was decided to make

ratory determinations of the moisture coantent of the soil

wrious times during the growing season.of 1922,
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.1 Moisture Observations 1922.

It was planned to make extensive moisture determinations
‘ing the irrigation sesson of 1922. Unfortunately the
iipment necessary to maxe these determinations did not arrive
time for uce vefore the crops were planted. Soil samples
‘e collected, however, during the zrovwinz season, and & com=-
ite determination was mede of the —oisture conte:t of the
1l in each plot st the close of the growing season. The
mltes of these moisture determinstions aere presented in
uler form.

Considerable ctre ves exercised with &8 view to ensuring
 accuracy of the date embodied in the tables which follow.
1l samples were obtained with the aid of & small pcst-hole
mr. In order to ensure that the determinations vere
iresentative of average conditions & lerge number of borings
| made in each plot. Separate samples were taken of each
f inches of so0il down to a depth of three feet.

The hygroscopic coefficient is a measure of the percentage

3moisture by weight which & thoroughly dried &o0il will absord
;n exposed to a saturated atmosphere et & standerd temperaturd
order to sscertain the value of this coefficient for the

il on which this experiment wes carried out, the soil samples
|tioned above were dried to constant weight by heating in
electric oven, which was so regulated a8 to maintein the
perature between 95°C and 100°C. Ten grammes of each sample
‘e then weighed out and placed in & saturated atmosphere

ntained at a temperature of 60°F. After allowing the soil



http://conte.it

-90-

i stand in this atmosphere until no more moisture was taken

| the weight was again recorded; the increase in weight rep-
isented the hygroscopic moisture acquired by the soil. This
termination was thoroughly checked by repeating the above
'ocedure five times far each vlot, and averaging the results,
dich were then expressed in percentage of the dry weight of
e soil.

The wilting coefficient was calcultaed from the hygzros-

vic coefficient with the aid of the formula worked out by
iggs (4):

Wilting coefficient = hygroscopic coefficient.
N

The wilting coefficient is an index of the percentage of
isture conteined by the soil when plants underge permanent
lting.

The field cepacity represents the maximum percentage of

isture which the soil can retain against gravity under free
ainage conditions. It was estimated by making determinations
the moisture content of the soil forty-eight hours after
avy applications of irrigetion water had been made.

The total capacity indicates the percentage of water the

il can hold when completely saturated, that is to say, when
e entire pore space is occupied by water.
For the purpose of estimating the totael weter capacity,
' pore space of the soil, a small metal container about 12 cm.
diameter, and having a perforated bottom was used. 4 circle

thin filter paper, cut to fit the container, was wetted and
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d inside, any superfluous water being wipved away. A hundred
mmes of soil was then carefully placed on the filter paper,
depth of the soil when spread out over the base of the
tainer being about 1 cm. A note was madd of the combined
ght of the container and the soil. The container was then
pended over & dish of distilled water, so that the wiater

od about 1 me.m. above the lower surface of the soil iaside
box. The dish was covered over to preveat evaporation.
gbout half an hour's time the soil had absorbved 2ll the wat-
possible, when the conteiner was lifted above the water and
owed to drein for a few minutes, after which the excess

er clinging to the under surface was wiped avay and the

le wewveighed. The lacreese in weizht reprecented the totel
er capacity or pore space and ves expressed in percentage
the dry weight of the soil. The dats shown in Teble XXI

resent the averages of a large number of determinations.

bt
%
&
¥
*
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ter Holding Capacity of Soil in Per Cent of Dry Weight.

Experiments conducted by Hilgard (21) suggest that the
il moisture condition most favourable to crop growth exists
sn between 40% and 60% of the pore space is occupied by water

ting on this assumption the optimum moisture content was

rked out from the total capacity as Table XX1 shows, in per-
1tage of the dry weight of the soil: the hygroscopic coef-
cient, the wilting coefficient, the field capacity, the total
pacity end the optimuwn moisture content of each foot of the

ser three feet of the soil on which this exXperiment was con-

sted.
Table XXI. .eter Holding Capvecity of Soil
In Percentage of Dry .eight.

»th Hygroscopic Wilting Field Total Optimum

Coefficient Coefficient Capacity Capacity Content
tet % % To P P
L 1.82 2.68 17.19 350 14.0 - 21.0
4 1.80 2.65 16.88 32.5 13.0 - 19.5
b 1.37 2,01 14.60 29.0 11.5 - 17.5
irage  1l.66 2.45 16.22 32.2 12.8 - 19.3

It is considered that the data presented in Table ALXI are
*thy of a somewhat detailed exemination. It will be observed
it in the first three feet of soil the amount of moisture
.ch is not availaole for plant use, i.e. the percentage below

y wilting point, is slightly less than 2.5%. The average
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mum field cavecity of the urper t-ree feet cf scil is
\ /71 o T - o Y N -~
y over lo, fro. which it is arnzrent thet the arcunt of
jture availeole for plant tse viich cen te stered in tihe

'

ir three feet of t' is soil is onls coout 13.5..
The total water ca-ecity is ;ust eoou?r dceuble the field
lcity, which meane thzt the =irer limit 07 the cotimun mcoico
| content estimeted by il-werd (21, &% oC, 0f t.e rore & uce
never be reeched with this soil, so lou3z as there is free
nage. Consequently undcr field conditions, trhere is little,
iny, denger of this soil obecominz too wet for satisiuctory
(t growth. There is, novever, & Vver; recl denzer c¢f losinzx

'r through percoletion dovr below resch of plent roote.
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ter Holding Capacity of Soil in Inches

The significance of these moisture determinations will
>bably be more readily apvrecisted by the practical irrigat-
if the percentage of moisture is expressed as depth of water]
er the soil surface. In Table XXII tha above data have been
werted to inches of water, so that they may be compared
rectly with rainfall and spplications of irrigation water.

Table XXII. .ater Holding Capacity of

S0il in Inches.

»th Hysgroscopic Wilting PField Total Optimum
Capacity Point Capecity Capacity Content
et inches inches inches inches inches
1 .33 .48 3409 6.30 2.5 - 3.8
2 032 <417 3.03% 5485 2.4 = 3.5
3 «25 +36 2.62 5422 2.1 = 3.2
ial «90 l.31 8.74 17.31 7.0 - 10.5

A survey of Table XXII brings to light the fact that in the
r three feet of the soil on which this experiment was car-

out there is always about 1l.?% inches of water which is not
ilable for plant use. The amount of moisture which the same
th of soil can retain ageinst the pull of gravity where thers
free drainage is about 8.7 inches. The quantity of water
ilable for plant use which can be stored in the upper three
t of soil is the difference between these two figures, or

roximately 7.4 inches. In the irrigation of crops, the root
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rstem of which does not penetrate below three feet, it is

yvious that even should the moisture in the upper three feet
f soil be reduced to the wilting point, it would be folly to
)ply more than 7.4 inches of water a2t one application. Theor-
;ically the optimum moisture content of the vpver three feet
? this soil renges between 7 and 10.5 inches, but actually thg
mge is much carrower. For, as has already oeen pointed out,
1e meximum field capacity is only ebout 8.7 inches. Under
ich conditions it would seem that the aim of the zgrower should
3 to maintain the moisture content of the upver three feet of
yil somewhere between 7.0 and 8.7 inches. It is obvious that
1is can only be accomplished by applying water at the rate of
>t more than 2 inches per spplicetion as often as the plants
sduce the amount of water in the soil to the 7 inch limit.
Lth this knovledge of the moisture holding capacity of the
)il it is now possible to proceed to a critical examination

F the moisture conditions which actually existed in the sev-

ral plots et various times during the growing season.
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Lsture Content of Upper Foot of Soil During Growing Season.

Teble XXIII shows the moisture content of the upper foot
soil in each plot 4§ hours after the 2nd, 3rd, 4th, 5th, end
12l irrigations. It will be remembered that Plot A was irri-
bed three times, Plot B four times, Plot C five times and
>t D six times during the season. It will also be recalled
1t at each irrigation Plot A received 2 inches, Plot B 3%
shes and Plot C 3.6 inches and Plot b 4 inches of water.

Table XXIII. loisture Content of Pirst

Foot of Soil at Various Dates During Growing

Season.

Date Plot B Plot B Plot C =Plot D

1e 24th - 48 hrs. after 2nd  1.93 2.12 2.60 2.61
rigation of all plots.

ly 9th - 48 hrs. after 3rd 2.38 2.68 2.94 3405
rigation of all plots.

ly 22nd - 48 hrs. efter 4th l.45 2.72 2.98 3.08
rigation of Plots B,C & D

rigation of plots C & D

z.21st - 48 hrs after final 1.24 2.32 3.03 3409
rigation of plot D.

The date contained in Table XXIII were arrived at in much
 same way as the figures for field moisture capacity includ-
in Table XXII. Samples of the first foot of soil in each
1t were collected with the aid of a soil sugur. In order to
mre that the soll samples were representative of the average

.1 moisture content of each plot an equal number of borings
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ire made between each two rows of vegetables. Furthermore
lese borings were made midway between the irrigation furrow
@ the row of vegetables. The soil from these borings was
len thoroughly mixed and a determination made of the total
isture, both hygroscopic and cepillary, which was contained
| the comvosite sample. This moisture content was then ex-
‘essed in inches to facilitate ready comvarison with rainfall
id epplications of irrication water.

A careful scrutiny of Table XXIII brings to light several
cts worthy of note. Althouzh only 2 inches of water was
plied to Flot A on July o6th the amount of water in the first
ot of soil on July 9¢th was s&lmost half an inch more than was
e case on June 24th. This is direct evidence that in spite
' the losses of water due to evavoration, transpiration and
s8ibly percolation, the 2 inch apolicetion of water received

Plot B early in the seasoh had, at least for the time being,
cumulative influence on the soil moisture content. This
miletive effect of successive irrigations is more strikingly
parent in the plots receiving the larger applications of
ter - thus the moisture conteat of the upper three feet of
il in Plot D increased from 2.61 inches on June 24th to 3.05
ches on July 9th. As soon as the voint of maximum field
pacity was reached, however, there wes no further accumulat-
n of moisture in the upper foot of soil even where larce
plications of water vere mede. Thus it will be noted that
e figures showine the moisture content of the first foot of

il in Plot D, 24 Holurs after the 4th and 5th and 6th irrig-
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ions indicate that there was no appreciable accumulation of
isture after July 9th.
& comparison of the actual moisture content of the plots

th the optimum content shown in Table XXII indicates that on

ly 9th the lloisture condition of the first foot of soil ia &ll}

ots was favourable to plent zrowthi For on that date the
isture content of the first foot of soil in each vlot was
ove the lower ontimum limit of 2.5 inches. 1In Plot A, which
ceived its final irrigation on July 6th the moisture content
the first foot of soil had fallen to i.45 inches on July

1d and to .88 inches on Aug.2nd. It is noteworthy that even
Aug.2nd the moisture in the upper foot of soil in Plot A

3 still considerably above the theoretical wilting point.

the field, however, serious wilting of crops was observed in
is plot during August. This observation can no doubt be ex-
2ined as the result of low atmospheric humidity. In Plot B,
ich received its finel irrigstion on July 22nd, the moisture
1tent of the upper foot of soil had fallen below the optimum
0it by Aug. 2nd, but was still considerably above the theor-
ical wilting point. No appreciable emount of wilting of

)pS was observed in this plot at any time during the season.
>t C received its last irrizaetion on Aug.2nd. It is impos-
)le to say whether, in the ordinary course of events, this

>t would have shovm & reduction of moisture content below the
bimum for the upper foot of soil at any time during the re-
inder of the season, for between Aug. 2nd and Aug.2lst. there

5 an unusually heavy natural precipitation, over 1.5 inches
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© rain being recorded. This rainfall also accounts for the
.8e 1in moisture content of all plots indicated by the deter- .
.netions made on Aug.?2lst.

The most striking fact brought out by the date included
| Table XXIII is that successive irrigstions, given at
irtnightly intervals, did have a2 marked cumuletive effect on
le moisture content of the upper foot of soil, even in the
.0t to which water was applied at the rate of only 2 inches
'r application. This accumulation of moisture took place in
1ite of the losses of water through evaporation, transvirat-
mn and percolation. T/here more than 3 inches of water was
plied every two weeks, however, the limit beyond which
.rther accumulation became impossible was soon reached. This
mit was determined by the field moisture capacity of the soil
iich was in turn dependent upon the power of the soil to re-
in moisture against the pull of gravity. It seems probable,
lerefore, that the increased difficulty experienced in get-
ng the soil in Plots C and D to take up the alloted gquantity
' water as the season advanced was the result largely of an
cumulation of moisture in the soil, but may also have Dbeen
e, to some extent, to a diminution of the power of the soil

| absorb and retein weater.
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iature Content of Soil Before and After Irrigation.

The comrarative moisture content of the upper three feet
j0oil in Plots C and D vefore and after the 5th irrieation of
je plots is shown in Table XXIV. This irrigation vies given
lugust 3rd. and 4th. The s0il smumnles from which the roist-

determinations were made were taken on sugust 2nd and oth.

- Table XXIV. 1loisture Content of Soil Before

and After Fifth Irrizetion of Plots C and v -

Plot C Plot D
ete Before After Before After
eet inches inches inches inches
1 2.06 2.88 2.24 3.02
2 2.27 2.80 2.58 5.00
3 2.43 2.56 2.56 2.62
tel 6.76 8.24 7.18 8.64

S ——

The figures in Teble XXIV¥ include both hygroscopic and
illary moisture. Care was teken to meke sure that the soil
iples from which the dala were secured represented the aver-
} 801l moisture content of each plot. An equal number of
*ings were mede Detween each irrigation furrow and the row of
retables on either side of it. The earth from the first foot
each of these oorings was thoroughly mixed and & determinat-
1 made of the moisture in the composite semple. Similerly

} earth from the second foot of each of the borings was mixed

zether and & composite samnle secured. The third foot of soil

5 treated in identically the same manner before being teken
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the laboratory, where the moisture content was ascertained.

From an examination of the data embodied in Table XXIV it
apparent that just previous to the fifth irrigation of Plots
nd D, the so0il in these plots already contained quite a
ge amount of moisture, in fact, by comparing the figures in

above table with those set forth in Table XXII it is evid-
that these plots were not at thet time actually in any
at need of irrigation. Although the moisture content of the
er three feet of soil in Plot C was just below the lower
imum l1imit of 7 inches it is doubtful whether the practical
igator would consider it advisable to apply more water until
amount of moisture in the soil had been still further re-
red.

Theoretically it might seem of adventage to meintein the
.sture content always above the lower optimum limit, but in
;ual practice it is often found more setisfactory to wait un-
. the moisture supply has been depleted almost to the point
:re plants begin to wilt before making additional applicat-
18. The ecénomy of such procedure in the present instance
1 be readily comprehended by a study of the results which
Llowed the application of water when the soil was already
irly well supplied. On August 2nd the upper three feet of
il in Plot D contained 7.18 inches of water. On August 3rd
1 4th 4 inches of water vwere applied to this plot. On August
h the amount of water retained in the upper three feet of
il was found to be 8.64 inches. From which it is apparent

at of the 4 inches of water applied less than 1.5 inches wes
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eined where it could te utilized oy plants having a root

tem which did not penetrate deeper than tnree feet. The

er 2.5 inches h=d peen locst either tnrcuzn evaporation,

nspiration or percolation. ijihen it is rectlled that the max

m field moisture capacity of trne uprer three feet of tris

1 was found to be only =zuvouvt 2.7 inches it is oovicus trnat,

er the circumstences, sucn & lose wae inevitable. Liuch thre

e results followed tre avnlicetion ¢f water to rlot C on

‘e Srd and 4th. Previcus to trhe 5tk irrisation this pliot

tained, in the first three feet of soil, 6.76 inches of vat-
Porty-eight hours after t«e applicetion of 5.0 inches of

er, the urper three feet of soil were found to have & moist-
content of 8.24 inches. Almost 2 inches of thre water ap;

ed was unaccounted for. It is ver; evideat that under the

1l conditions of this experiment the epplication of more than

nches of water before the soil moisture supply had been re-

ied below the optimum limit for plant growth, was a most

iteful practice. Of course it -aust be remembered that in the

‘igation of pleants the roots of which penetrate to a greater

1th than three feet, slightly larger applications nizht be

jtified. The essential point eppears to be that, with & soil

which the meximum field capacity is but little above the low-

1limit of the optimum moisture content, it is wasteful to

)ly larze gueantities of water until the soill moisture has

m reduced considerapbly below the optimum ranze. The results

ysented in Table XV suggest thet under conditions similar

those encountered in the carryinz out of this experiment it

1
Z‘: 1
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|
s
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.sture Content of Soil at Close of Growing Season.

Table XXV shows, for the upper three feet of each plot,
} moisture content at the close of the growing season:

Table XXV. lioisture Content of Soil

At Close of Growing Season - September 51lst.

Depth Plot A Plot B Plot C Plot D
feet inches inches inches inches
1 .96 1.61 2.15 2.14
2 1.05 2.01 2.351 24417
3 1.18 2.07 2.53 2.02
fotal 3.19 . 5.69 ©.99 T.23

The data set forth in the zbove Table were secured by
termining the amount of mcisture in soil semples collected on
te318t. These sauples were cotained in nuch the sene manner
those used to ascertain tlhe moisture content of the soil in
»te C and D, vefore and after irrigation. In crder to eusure
it the samples vere representative of the average soil moist-
L content of eaca piot, &n equal numder of ooringe Were made
tween each two rows of veretecles. The soil from t:ese utor-
g¢® was then thoroughly mixed and & determinetion mede of the
leture in the corvosite sarnle. Sentrate deteruinations wvere
ie for each foot cf 80il dovm to a depth of three feet.

Prom & surve: of the date rresented in Tavble XXV it is
ldent that at the close of the zrowinz season tiere was still
sonsiderable amount of mcisture in the upper three feet of

ll1. In fect, in plots C and D, the moisture content vwas stil]

A
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hin the optimum ranze for the promotion of plant grovith.
i importance of this fact, from the standpoint of moisture
servation, will be readily recozmized when it is recalled
't the field moisture cevacity of the upper three feet of
s soil wec found to be only svout 8.7 inches. after the
ps had coipleted their season's gsrouth the upper three feet
soil ia Flot D still ccuteined 7.25 inches of weter. It is
once aprarent that a0t wore than l.5 inches of wiater precip-
tion could be stored in the upner three feet of this »lot.
" rain or snowfall in eicess of this amount nust inevitebly
lost, through rercolation, evaporation or run off.

It is »rovebvle t:utl t.e ~recetest loss would take plece
oush percolstion, with accoupenyings narnful effects due to
sing of the ocunervl level of tne zround vater, leaching out
plent nutrients and weteriozzing of lends in tae lower lying
ticns of the district. 1Iu Plot 4 on tne other hand there was
m in the upper tnree feet of soil for tne storage of 5.5
bea of winter precipitation, wrile in Plot 3 the available
rage capacity waeeg avout ; inches. Since one of the bvesic
nciples of successful irrigsticn faraning is the conservation
economic utilization of the natural r-recipitation it is
fous that any irrigation practice which precludes such action
inefficient and undesirsvle. Conseguently it is evident that
er the cconditions of this esperinent the applicetion of more
n 12 inches of water during the seeson was 111 sdvised in
t it srcuvnt avout & coudition of soil =oisture which preventH

the conserveticn of te netural winter preciritetion.

b
:
¥




From the forezoing discussion of Soil lLoisture (bservet -
8 it appears logicel to couclude that with so0il &aud cuitural
ditions similar to tThose under 7hich this experiment wvas
ducted it is wasteful =zd inefficieant to epgly nore tren
nches of water at a time. Iurthernore, under such condit-
s it is disadventezecus aad uwaecocaomicel, frou trne stsad-
nt of moisture coaservatica, to eprly rmore than 12 inches

x 4) of water during the season.
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SUMMARY

Although this experiment has been conducted on a compara-
rely small scale, and although the records extend over a
*iod of three years only, it is nevertheless considered just-
.able and advisable that a brief summery of the results be
miled. The statements vhich follow are based on the fore-
ing Tables of experimental results: they also embody field
servations made dvring the growing season.

The highest yield ver acre was obteined by applying 12
inches (3"x 4) of water to corn, potatoes and cantaloupes;
18 inches (%.6"x 5) to beans and tomatoes; and 24 inches
(4"x 6) to cabbagzes, carrots and cucumbers.

The highest yield per acre inch of water was obtained,
with each of the crops under test, where a total of only 6
inches (2"x 3) of water was applied during the seasou.

Applications of 3.6 inches and 4 inches of water immed-
iately previous to seeding noticeably reduced the percentage
of germination below that secured where smeller amounts of
water were avpplied. The injurious effect of large quantit-
ies of water aoplied just before seeding was especially
marked with corn, beans and caataloupes.

Serious wilting of crons was observed during the month
of August in the plot which received only 6 inches (2"x 3)
of water during the season. In accordance with the pre-

arrenged plan of irrigation this quantity of water had all

been applied by July 1lst.
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The application of 3 inches of water at fortnightly int-
ervals was sufficient to promote satisfactory growth in all
croos under test.

The avpplication of 24 inches (4"x 6) of water during the
season caused crops sucn a8 corn and ceantaloupes to mature
as much as fourteen dsvs later then was the case where &
seasonal applicetion of only 6 inches (2"x 3) was made.

An increece in the amount of water applied was accomnan-
ied by & decreasSe in the pvercentaze of blossom-end rotbt of
the tometo.

The application of large quantities of water appeared to
induce cracking of the tomato.

Where a total of 24 inches (4"'x b) Of water was applied
during the season the average temperature of the soil, six
inches below the surface, was sbout 5 F lower than weas
found to be the case vhere only 6 inches (2%x 5) of water
was the seasonal quota applied to the soil.

Application of % inches of water at a time gave a unif-
orm distribution of moisture between furrows three feet
apart. This was not always found to be the case vhere 2
inches of water was applied.

The soil, slthough in excellent physical condition, did
not absort more than % inches of water in au eleven hour
day.

The applicetion of 3.0 inches and 4 inches of water at
fortnightly intervals resulted in an unnecessary loss of

irrigation water.

]
{
l
{
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When 18 inches (3.6"x 5) and 24 inches (4"x 6) of
water was arplied during the season the moisture content
of the upper three feet of soil, &t the close of the
groving season, viag such as to nrevent the storage, in

that devnth of soil, of any but a small fraction of the

naturel winter precipitetion.
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ACTORS WEICH ITAY HAVE IVFIUZI'CED [4x RZISULTDS OF THIS

ZAPERILLEIT

It is considered advisable that brief meation be made in
his report of some of the more impvortant factors, othew then
application of irrization water, which may have exerted 2
erial influence on the results secured from this exveriment.

is believed that these factors may be nost adveatazeously
cussed uander the four zeneral headings: Climate, S0il, Cultur;
Methods and Experimental Technique.

luence of Climate on Results of this Zxneriment.

As has been previously explained, the climetic conditions
erienced at Summerland are midway between those encountered
the Northern 2ad Southern extremities of the valley. XHor
s reason it is readily apparent that results secured at the
merland Stetion cen be coansidered to apply, with dbut slight
ification, to the bulk of the irrigated land in the Valley.

In order to fecilitate such necessary modifications, aand
order that the results of this exveriment mey be the more
dily compared with the results secured from experiments con-
ted elsewhere it is deemed expedient to present a statement
the climatic conditions which prevailed while the experiment

in progress. Furthermore, it is recognized that any attempt
an interpretation of the results of this experiment should
‘e into account the possible influence of seasonal differences
temperature, rainfall, sunshine etc. For this reason it is

sidered impnerative thet a section of this report be devoted

T
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1920

1921 17ee
llax. Min. lMean  liax. Iiin. Lean llax. Ilin. llean Average liean for 5 years
F. s °F, °F oF °F. . °F. °F. previous to 1921
Jan. 57.0 5.0 24,68 54:0 15,0 29,05 57.0 2.0 20.88 25,94
Feb. 46t0 18.0 30.90 50.0 10.0 21.14 4.0 =1.  20.625 27414
kar. 57.0 18.0 28.11 2.0 19.0 38497 50.0 12.0 324,145 39.15
APT. 72.0 19.0 43.70 69.0 26.0 44,85 68.0 26.0 45,08 46.77
May T7.0 33.0 53.51 B82.0 54,0 56415 85.0 29.0 54,37 54,70
June 90.0 40,0 59.70 86.0 43,0 6%.60 9440 47.0 7,47 61.80
July 96.0 52.0 72.14 90.0 47.0 68.45 98.0 48.0 70.75 69.%2
Aug. 98.0 44.0 71.03 92,0 47.0 67.92 91.0 50.0 47.83 68.65
Sept 82.0 40.0 57.60 72.0 57.0 55,21 82.0 42.0 60.03 59.52
Octe 61.0 25,0 44.90 70.0 26.0 48.95 62.0 31.0 48.89 47.24
Nove. 52.0 19.0 38.30 5540 2.0 34,865 46.0 25,0 54,46 36.54
Dec. 45.0 20.0 33,60 49.0 -3 24.21 49.0 -5, 22.09 28:55

i
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A careful study of the mean monthly temperatures, as shown
Pable XXVI indicates that, in the main, the tempersature con-
ions exverienced in 1920, 1921, and 1922 did not depart gre-
y from the average as expressed 0y the mean monthly tempera-
e for the five yeers previous to 1921. Probably the most
nificant temperature fector, in reletion to the zrowth of
ck crops, is the mean temperesture duringz the months of Lay,
e, July end August. The averagze mean tempercsture for these
r months, as shown by the above teble, was just below 64°F

the five years previous to 1921; just above 04°F for 1920

1921; and just above 65°F for the same veriocd in 1922. The
n tempersature during Aoril, which would undoubtedly have a
a2t influence on the temwperature of the soil et the time the
pS Were getting started, was slightly below the average in
th of the years 1920, 1921 and 1922. This was especially no-
teable in 1920 when the mean tenperature for April was three
srees lower than the average for the five years previocus to
21. The highest monthly mean was experienced in July 1920,
3 temperature for this month being almost 3°F above the aver-
The highest daily temperature was regzistered in August of

Ee

p same year. It is apparent, therefore, that the mean temperd

ures experienced during the growingz seasons of 1920, 1921 eand

22 gpproximated closely the conditions encountered in previous

ars. levertheless, there was sufficient fluctuation in the

mperatures during each of these years, to provide a variety

' conditions representative of what maey be expected to occur

'om year to year in the district.

"
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Prom Table XXVII it is evident that the total annusl pre-
itetion during eac2 of the yeare 1920, 1921 and 1922 weas
ghtly in emcess of the averaze for the five ;ears preceding
l. This increase in the nastural precipitation was perticu-
'l7 noticable in 1922, when the combined rain snd snowfell wa+
‘e than 3 inches in excess of tae averaze for the five sears
rceding 1921. It is to be noticed, however, that in 1920 and
{2 the rainfall durine the four mein zrovinz months, lay, Jund
ly and August was actuslly aoout an inch lower than trhe aver-
» for this period. 1In 1921 the rainfell during the four mon=-
3 of most rapid growih was almost 2 inches in excess of thue
erage. The autumm of 1919 was an unusually drr one, which
11d tend to lessen the amount of natural moisture stored in
e soil fbr the use of the 1920 crop. (Un the other hand be-
een the time the 1920 crop was harvested and the time the 192]
op was planted there was a total precipitation of over 7 inch-
, much of which was undoubtedly stored in the soil for the usd

the 1921 crop. In June 1921 the rainfall was almost twice

e average for the month, while in June 1922 there was only
e-fifth the average precipitation. It is apparent taherefore,
ht while the totel annuai precipitation during each of the
lars 1920, 1921, 1922 was slightly above the average, yet the
fferences in distribution of this rain and snowfall for the
rerage years were such a&s to nrovide quite a wide range of conw
tions. It is considered, therefore, thet the precipitation
iring 1920, 1921 and 1922, while on the whole greater than may

y commonly experienced in the Ckanazan Valley was, neverthe-
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, fairly representative of the fluctuations in rain zand

|
fall usually encountered in this district.
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1920 1921 1922 Average for 5 yrs previous 14
Qours hours hours 1921 ‘hes,
Jan. 4544 6842 70.8 59.0
Feb. 163.2 79.6 105.8 90.7
Mar. 117.8 157.4 128.6 1%5.8
Apr. 142.8 175.9 195.1 177.8
May 2%9.3 294.0 209.2 228.4
June 23945 225.1 52740 24248
July 343%.6 342.1 321.1 228.8
Aug. 294.0 284.0 245417 284.7
Sept. 186.3 170.2 206.7 207.1
Oct. 125.5 153.1 158.2 159.0
Hov. 86.5 6345 51.1 613
Dec. 31.1 5641 4545 4545
total for yr. 2015.0 2069.2 2122.8 1998.7

oA




Inspection of Table XXVIII discloses the fact that the

bal annual sunshine for each of the years 1920, 1921 and
22 was several hours in excess of that which might be expec-
1 from a review of the records of sunshine registered during
3 five yeers 1916 to 1920 inclusive. Furthermore, a consid-
ation of the records for the months, liay, June, July and
gust reveals the fact that the total nwaber of hours of
nshine for this period was 1165%.0 in 1922, 1145.2 in 1921,
d 1116.4 in 1920, while the average for the five years pre-
ous to 1921 was oanly 1084.7 hours. 7The explanation lies in
e fact that the years 1917 and 1918 were characterized by

unusuwally large number of days wwhen the sky was overcast.
| 1917 the total annual sunshine was considerably below the
rerage, only 1912.9 hours beinzy registered. Similarly in
118 there wiaes avvarently less sunshine than usuval, for,
tring May, June, July and august there were only 966.9 hours
len the sun was not obscured. It is evident, therefore, that
lthough there wvas consideresbly more sunshine experienced
iring 1920, 1921 and 1922 then hed been the rule during the
ériod between 1916 and 1920, yet it is altogether likely that
he conditions which »nrevailed during the time that this
gperiment was in progress were quite tyoical of what may

ormally be experienced in the Okansgan Valley.

i

e




Teble XXTX. lonthly wWind veLOCLULY.
Greatest Greatest Veloc- Lverapge Veloc- Frevailing
ity in 24 hrs. ity in 1 hr. ity for Lionth. Direction.

1921 1921 1922 1921 1922 1921 1922
Jan. 548 45 29 9.8 7e2 wouth South
Feb. 574 55 45 10.6 9.6  Souta West
Mar. 401 42 46 6.9 ge2 south South
ADT. 451 35 45 9.0 2.6 south south HBast
ey 428 55 51 8.9 8.1 Horth North
June 345 41 28 8.0 9.5 soutn Horth West
July 430 %8 217 10.0 8.7 North North West
Aug. 508 Ja Y Ge5 8.0 lest South liest
sent. 559 50 29 949 8.4 south W South West
Oct. 941 51 50 11.06 Te0 South Hast South
[0V, 555 44 42 8.9 9.8 South South Last
Dec. 507 58 9.2 South

.



-120=-

glance at Table XXIX suffices to suggest that the movement

P air over the site of this experiment, may have been an
wortant factor in determing the rate of evaporation from the
»il, and the amount of transpiration through the crops. 1In
121 the average movement of air was over nine miles an hour
)r every hour in the yea-. During the month of lay 50 mile

1 hour gales vere exverienced both in 1921 and in 1922, while
rere were times during the months of June, July and august

1 each of taese jecrs en the wiad velocity exceeded 25 miles
1 hour. LExposure to wind is oftea quite a local condition.
1ere is reason to oelieve, however, theaet the Swanerland
tation, while it undoubtedl; occupies an exposed position, is
svertheless so situated as to be subjected to air movements
imilar in intensity and direction to those which occur over a
arge area of the truck-growingz secticn of the Ckanazsn.

nose winds hich have beea ooserved to cause the most noticablég
ricrease in eveporation and transpiration sweep up the valley
rom the South. DIhe drying influeace of these wiuds is fel?t
d»re or less throuznout the eantire Vvelley. 1t seeins plausible
» infer, therefore, that the air movements experienced et the
mmerland Stetion are indicative of conditions vhich the
vjority of truck crop growers in tae Ukanagan Valley must be

repared to meet.




Table XXX.

DE1LYy [MELUULVE LwWuliwiugse

1921 1922
Date June July Aug. Septe. L.ay June July Aug. oepte.
;"' /“ J{IE a Il‘; d 9 j’ %
. 60 50 b0 54
47 —

: - 2 8 - 3 o3
2 . 4 72 78 - - 12
5 1 51 -- 93 - 44 41 54
6 44 bb - 57 40 - 48 64
7 57 o0 o2 05 41 38 41 62
8 50 2E o7 -- 45 b4 61 58
7 bo 15 o 66 46 51 71
10 61 +? o 54 71 55 -- 56

11 82 48 63 15 438 od 75

12 b 24 = 56 -- 56 70

15 2 57 56 60 %4 51 84

14 o3 pL 2 26 61 45 42 83

15 bi po 48 81 - 52 32 T4

17 o # s 45 38 44 67

18 be 85 64 48 43 61

19 °2 . 2% ¢ 63 -- 4% 48

20 n- 84 g2 53 50 4% 85

2e 55 38 60 69 75 8 4 85

22 91 47 60 50 -- 44 29 74

23 5 e 2 67 62 55 68 62

24 21 46 ?g 2§ 57 50 £9 56

22 5 48 6 57 86 22 =

27 4 o Ic 66 45 51 56 58

28 2 “ 5 5 57 44 5 51

’ . - 7 -- 34 5 59
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1921 1922
Late June July INvE: o Sept. Kgy Juge July Aeg. Sept.
i"' . .l7° 7° 7 ind 7hd ]’ CI‘° ol
29 49 40 L0 FE® 55 58 51 617
50 89 54 55 74 50 46 69 66
31 40 L0 51 56 79

An exxamination of Table .4ih leaves no doubt as to the truth of the contention that the
relative humidity of the wutmosphere at the Jummerlend station durinz the summer months is
frequently quite low. Tnere is no 3rounds for supposing thet this condition is peculiar to
the atmosphere in the neignborhood of the Lxperimental statioa. while local atmospheric
disturbances are of frequeut occureice in the Vkaiagun valley, it is .evertheless altogether
probable that, in tie larsge, the atmospheric moiciure conditions experienced waere this
experiment was condicted are representative of those conditions encountered wherever truck
crops are zrov in the Valley. It is universally recoziized that, other counditions being
ideatical, a low relative hwanidity increates the rate of evaporation, and tends to cause
plaats to trauspire more vuter. The effect of a low percentage of moisture in the atmosphere
is, therefore, to iacrease lhe water requirement of crops, and to iatensify the necessity for

takine every precaution to check the evaporstion of water from the soil. hile the low
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ative humidity of the atimosphere over the site of this %
ieriment may have appreciably increased the losses of water i 1
‘ough evaporation end transpiretion, nevertheless, as has ‘iﬁ
m shown, such losses were in all probability no greater

m those likely to be exverienced by grovers of pruck crops

‘ouzhout the Valley.
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1921 1922

Date June July Auge. Sept. Liay June July Auge. vept.
in. in. in. in. in. in. in. in. in.
1 .22 .17 s18 .06 <30 .27 .27 s1.2
2 .16 .26 .16 .20 .18 25 .09 .14
) .21 .30 .08 1B «28 «22 W12 .08
4 «15 .22 o12 .16 22 «12 .19 .06
5 .22 « 2R «09 .08 .18 .24 « 20 .09
6 .21 .15 sl 2 .17 .09 .07 19 .05
7 .15 21 .10 .05 .19 «21 .14 <09
8 .15 o | .06 .11 «15 e 24 = «10 o1l
9 .13 +20 .25 .22 .07 .26 125 .09 .17
10 .19 +25 <50 .16 12 +20 e35 14 .17
11 .08 W15 .20 .27 .10 «2] .31 .06 .08
12 .20 . 24 W16 .06 .16 .23 .16 17 .14
13 .09 .20 .16 .09 .14 e 34 .24 .18 <12
14 .24 .20 <11 w11 .07 .25 .24 .13 .12
15 ok .30 .18 .13 .15 .26 .26 .18 .12
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Date June July Aug. Sept. liay June July Auge. Sept.
16 .18 .26 e 23 .09 .15 « 217 .20 s 11 <18
17 .16 « 30 « 30 o14 .15 .20 «22 edd e13
18 .18 .17 .09 .12 .18 .13 .18 15 «10
19 o22 23 .16 .05 s 12 .15 .16 .17 .14
20 «16 40 o 1B .20 .11 wd] e 2% .20 .06
21 .14 .20 .20 s LD .15 .18 o 17 «19 o117
22 <09 $22 .14 09 .18 e22 .14 .11 .14
23 «18 .21 .13 .06 .15 15 .14 .21 10
24 « 21 .18 .08 .12 .11 .25 5T e «11
25 ¥ 12 o1 .11 W11 « 12 .25 027 .15 o 04
26 .20 .26 .20 W16 .14 e 50 s 15 .09 .11
a7 .20 o 10 232 .03 .21 o 50 . 20 U4 o11
28 <16 « 21 .19 + 27 <14 « 22 e 20 14 sl
29 .22 e 54 o | .12 .13 22 . 24 U0 vy,
30 .18 .25 .12 .10 .20 .50 . 24 « 21 .08
51 - L 0% 50 = .22 - .19 17 R B
Total 3.b4 6.88 5.50 5473 he3 0470 be0d 4449 222

o e .
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In order to secure the above records of evaporation a gal-
nized iron tank six feet square and three feet deep was sunk

. the ground till the rim protuded only about an inch above

ie surface of the soil. The tank was then filled with vater

y within four inches of the top, and the daily evaporation

sgsured in nundredths of an iunch.

It is interectine to uote that the total evaporation dur-

1g Nay, June, Jul;, Aurvst and September 1922, vias over twenty

>ur inches. rhat is to say, a oreater deoth of water vas

vavorated from the suricce of lue water in bthe tunk than vas

pplied, durianv tne entire seasoa, to any of the plots in this

xoerimente.

Oxtensive investicaticns cursried out oy Fortier (11) heve

hown thet the maiu zoverning factor in the rate of evapnoration

rom 8 soil is not the tewperature of the soil or air, tlhe
iovement of the iind, or the _widity of the atmosphere, but
he perceantacge of noisture in tae top layer of the soil. Lhus

tveporation from a saturated sendy lowu Ves over twice as great

1s that from a weter surface wider the sauwe climatic conditions
ihen the same soi1l contained onl; 17.5, of i ter tne loss from
pvaporation was found to ve less than tual fron a viuter surface}
There 1s every reason to believe thel the above figures
pf evaporation indicate the ceierzel coaditions vhich exist in
the Ckeanasan. .hile the raute of evanoration vas not as exces-
geive as that observed in many other irrirated rezious, never-
theless, it was sufficientl; 3reat to indicale the uecessitly

for adopting in the (kana~-an every feasinle method for the




-127-

duetion of eveaporation losses.

Prom this brief review of the climatic conditions which
evailed while this experiment was in prozress it is evident
at the location of the experiment is such as to rake the
sults secured svplicevle to 2 larze erea of the Ckenazan
lley. Purthermore, it is arvarent that although the experi-
nt has been conducted over a veriocd of only three years, the
ather exverienced has veen such &5 to test tue efficacy of
rious irrigation practices under as wide & reuge of climetic
nditions as is likely to occur, #ith any frequency, in the

uck crop sections of the Vallev,

f
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he Influence of Soil on the Results of this Lxperiment.

As has already been stated, the soil on which this experij
ent was carried out is a fertile sandy loam aboubt two and a
alf feet in deonth, underlain with fine sand. It is quite pos-
ible that altozether different results micht be secured under
ifferent soil conditions. However, as has already been voint-
d out in the introduction to this report, the soil formation
n the gite of this experiment is typical of thet which prev -
ils in maay of tLhe ilruck ¢ ron sections of the (Ckenagzan.

In detverminingz the reliavility of the data secured from
n experiment of this nature, cousiderction must be ziven to
he poseible inTfluencs of soil heterozeneity. In this conuaec-
iion it is imvortent to near in mind that the astural formation
md the previous treatiment oi the site of this experiment viere
jach as to vpromote wniformmity of coil conditioas. furthermore,
then oats and potatoes were crowva oa tae land previous to the
lnsuzuration of this exweriment there was n0 noticeable dispar-
lty in the yields obtained from the several cections later
»ecupied by the various vnlots. The fact that no avoreciable
mmount of crading was necessary to fit the land for irrigation
vas also conducive to unifornity of soil conditions. It is
trve that the slope of the land is slizhtly wore aoruot in tae
pres cccucied by Ilots C and L in 1921, tnen in the area occup-
ied by the remeianin~ plots and that this increase in zredient
is sccompanied by & small decrease in the deptns of the surriace

soil. Iilevertheless, it seems justifiable to conclude tnat,

all in =11, the reiiaojlity of the results has not been greatly
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@ Influence of Culturel lLe*hcds on t-e ZeBulle ¢f 1-.is

!
i

Lrrericent.

4

From the stutenente ::de in tre introducticn t¢ trie

. A

;port it is nauifest thet tre netiure ¢ t.e culturnl etnude
iopted mey auve an arvncociesle elfect on tre reg. it sec.red
'om irrigeticn exyreriments. Jonsecuentiy ire rec.i.s of tilsg
fperiment must be coneldered to anyly dilrectly, ouiy v erc * e
reteme of s0ill and crop nenevenent ere sinilliur Lo ticee Llder
1ich tnis experiment ves carried vute It 15 witc elier @ ooo-
ble that, where less effective teuns of .wintuinin. gvil

ertility or lese efficient methods of conscrviiv uwois ure vele
n vogue the quantity of irrisation wuter requicet for toe
roduction of crops would be matericll; lucrecicu. ;erertna;eqf
t is considered that the culture receivel b0y t-¢ crovs in

RT

his experiment was such as uight be rrzcticel to ndviata-¢ 5y |
ommercial growers of truck crocs. In view of tnis eitvation
t seems logical to coutend tnat auy influence viich culiturel
tjethods may have hasd on the results of tnis exvericen® couid

je duplicated with profit by the gzgrower of truck crepe in t-e

Ykanagan Valley.

PRSR
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The Influence of Ixperimental Technique on the Results aof

this Experiment.

Throughout this exveriment an earnest attempt was made
to provide sgrowing conditions which eavproximated as closely
as possible those which would normally be encountered in the
field. oviever, the fact that the plots vere only a fraction
of an acre in area, and that it was impossible to repeat the
experiment undoubtedly introduced a large poscoibility of
experimental error. ..5 explained in the outline of procedure,
every effort was mede to ensure a uniform stend of each crop
in each vlot.

Great care vas taken in malking all measurements and
veighings. The liiners' Inch Zo0xes used in recording the viater
applied were checked by measuring in gallouns the volume of
vater delivered in a ziven time. A Pairbanks llorse wcale was
used for weiching the crops in the field, while a Christian
Becker Balance was emoloyed in meking the soil molsture
determinations in the laboratory.

From the voint of view of correct experimental techuique
the planting plan adopted is oven to several serious object-
ions. The different types of vegetables were zrown side by
side in single rovws in each plot. The ylelds secured under
such conditions are in no sense strictly comparadle to those
vhich might be obtained were each vegetable to be growun by
itself on an acreage basis. Undoubtedly the root systems of

the various crops crossed and intermingled making it imposs -

e
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ble to determine accurately the water requirements of each
ndividual crop. Furthermore, the portion of each crop above
sround vas subjected to different atmospheric conditions than
rould be experienced viere each crop to be grovm in a block by
.tself. Again, those vegetables which were planted in the
utside rows of each plot enjoyed an unfair advantage over
their neighbors within the plot. Ilot only vith regard to
availability of soil fertility, sunshine etc.; but also with
reference to the soil moisture at their commaund. The fact
that the outside rows of experimental plots produce greater
yields than inside rows 1is a matter of commaon observation.
Similiarly the competitive effect of adjacent rows has much
experimental proof. According to Fickering (40) this behavior
is at least partially due to the excretion of toxic substaaces
by the plents. The production of such substances is still a
debatable question, but whatever the cause it is universally
conceded that competition between adjacent rows and excessive
yields of the outside rovis, are factors which have a consider-
able bearing on the reliability of experimental results.
Ilotwithstanding these obvious short oomings'in the exper-
imental technique employed in the coaduct of this experiment,
it seems reasonable to assume that the results secured indicatg
at least the reletive behaviour of the several crops under

various conditions of irrization practice.
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! CONCIUSIONS

There can be no finality to conclusions arrived st from
& survey of results obteined in & sinzle experiment, conductd
ed over a period of only three years, and exposed to the many
modifying influences referred to above. 1t ie considered,
however, that the information slready secured is sufficiently
reliable to justify the followingz zeneral statments, which
may be of interest and of value to growers of truck crops in
the Okenagan Valley.
l. ‘iihere care is exercised in epplyingz irrigzation weter, and
where approved methods of soil manazement sre folliovied, satisd
factory yields of many truck crops can pe ohtained vwith com-
paratively small applications of irrigation water.
2. ‘hen the soil is maintained in good physical condition
and when proper attention is given to the preservation of soiﬁ
;fertility, the quantity of water required to give the highest
iyield per acre of such crops &s tomatoes, potatoes, besans
- ecantaloupes and corn, is considerably smaller than wenerally
conceived.
' 5+ Application of watér in excess of the actual reguirements
of truck crops is not only a wasteful practice, dut asctuully
;réduoes the total yield and postpones the date of raturity,
| particularly of such crops as corn and cantaloupes.
j 4, Although such crops as carrots, cabbage and cucumbers
‘ give an increased yield from the application of relatively

large amounts of water, it is yuestionable whether such

SR e L e



Increase is economical. The incresee in yicld is not sliaye
pufficientl; zreatl to cover thne coat of ;rocvrinz end & ~ly=
ing the additicasl vater.

be In thoee sections of the vkenagun Jelley Jrere Lhe ennual
precipitation i8 not more than lu incnes ang .nere ..oV wore
than six inches of irrizution water is availsuie during tre
growing sea8on, or vihere no vater is availsvie usfter Jul, lut
it would seem inecdvisable to undertamxe comnercial ecroauctiu:

of truck crops. ith proper care, :0sever, Vveretavies for

]

home use may be rroduced ith even thls snall usntii - o
water.

6. It is inadvisable to e&nply lurze quantities of weter to
the s0il immediately nrevious to soviing seedsg of truck c¢rops.
Large applications at this time anpeur to c¢nill the 801l to
such an extent as to seriously reduce the perveuisaze of zerm-
ination, particularly of tne heat-lovin,- crops, such aus corn,
beans and cantaloupes. 1f sufficient of the aatural vrecipi-
tation to ensure good =zermination hag not been storcd in the
80il, the land may, with advantaze, be irrissted ten uwzye or
80 before seeding time, cultivated thorougnly, and then allovi-
ed to warm up before sowing the seeds.

T. Applications of 3 inches of water at 15 day intervuls cau
be expected to give satisfactory resultis only where waler 18
applied according to approved metaods, and where culitivation
is practiced as soon after irrigation as the ground cun ve
viorked.

8. Three inches of water per application appears to be nec-
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essary to ensure uniform distribution of moisture in the tyve
of soil most prevaleat in the hruck crop sections of the
Okanagan Valley.

9+ The type os woil most prevelent in the Okanagan will not
take up moisture at the rate of % inches per eleven hour day
unless adequate measures are taken to ensure the incorporation
of plenty of orgenic matter with the soil.

10. Most of the distributing systems in the Ckansgan Valley
are operated s0 as to deliver water to individual growers on
only two days of each week, or four days a fortnight. Conseqg-
uently it is of the utmost importaince that the soil be thor-
oughly prepared previous to irrigstion, and that it be main-
tained in such & condition that it readily absorbs and retains . |
moisture. {
11. Irrigetion should never be regarded as & substitute for 4
cultivation. !
12. Every effort should be made to conserve the natural
precipitation. [
13. Physiological diseases or disorders of the tomato, such
es blossom-end rot and cracking, can be at least partially
controlled by mainteining vrover conditions of soil moisture.
14, To meke the most efficient use of his available water
supply the irrigator must study the moisture noldingz canacity
of his soil as well as the water requirements of his crops,
and then apply his water accordingly.

15. In any attment to determine what is the most economice]

practice for his perticular conditions the grovier must nov




-1%5=-

pnly consider yield per acre, but must also take into sccount
gyield per acre inch of water. He must balance the cost of
meter against the rental valuve of land. VWhere water is rela-
tively more expeusive than land it will pay the grower to
apply & comparstively shallow depth of water over a large
area of land. Even where water is plentiful and land is
limited, the irrigator is justified in increasing the amount
of water which he applies only so lont as this practice resu-
1te in an increase in yield sufficient to more than offset

the cost of procuring and applyine the additional water.




-156-

IIST OF REFLRENCES.

l. Bark, D.H.

19le. Experiments on Lhe Lconomical Use of
Irrization water in Idaho.

UOL.J.D. ..L. buloj39o
2. Bouyoucos, G.J.
1911, Trauspiration of . heat sSeedlings as

Affected by Soils, by solutioas of
Different Densities, a&nd by Various

~N 1

Chemical Compounds.

Proceedinzs of Amer.Soc.of Aaronomy. Vol.5.
pel50

De 31‘133‘8, I';JQ&U Jo, ve ;)C‘lz, JdeUs

1911, Dry Farming in Relation to Rainfall
and Evaporsation.

UoSoﬁuroPloIndc ..;)11.]..188.
4, Brigzs, L.JO' & S &n‘tz, Helis

1912. The .iltine Coefficient for viffereut
Plants eud its Iudirect Determinetion.

UeSeDeioBureaun Plant Industry, Bul.250.
5, Briggs, L.J., & Shantz, H.L.
The .Water Requirements of Iflants. 1913.
UeS.Dest.Bureau Plant Industry. 2uls. 284 & 285.
6. Cameron, F.X., & Jallazer,F.i.

19¢8. Loisture Content & Fhysicel ccondition
of Soils.

UeSeDehoeBur. Soils, Bul.50.
7. Clarke, F...
1911. ‘the Dete of Geochemistry.

UsS.3eo0lozical survady. osul.49l.

i‘f l
1 3
b
I
]
i




8.

9.

10.

1l.

12,
13+

14.

15.

16,

Forbes, R.H.

1906+ Irrigating Sediments and their Lffects
Upon Crops.

Ariz. Exp. Stn., Bul.55.
Fortier, Samuel.

1907. Ivaporation Losses in lrrigation and dater
Requirement of Crops.

UsS.0ffice of Exp. Strns. Bul.1l77.
Fortier, Samuel, & Becketli, S.H.
1912. Lvaporation from Irrizated Doils.
UeS.Cffice of Exp.Stns. Bul.248.
Fortier, Samuel.
1916. Use of Weter in lrrigation. pp. 174-247.
licGraw-Hill Book Company Inc., New York.
Ibid, p. 127.
Ibid, p. 133
gardner, V.R., Bradford, F.C., & Hooker, H.D.
1922. The Fundamentals of Fruit Froduction. p.53.
MeGraw-Hill Book Company Inc., New York.
grantham,G.l. & lcCool, M.l
1920. Experiments on Soil Iioisture.

Kich.btn.;u&rt.Bul.Z (1920) UO.B, pp-l42-
144.

Hall. AJD., & Russell, E.J.
1911, Field Trials and their Interpretation.

Supplement to the Jnl.of the Board of
Agriculture, lLondon.

P R AERACE L



17.

18.

19.

20,

2l.

22,

23

Hamma tt,

1918.

Harding,

1919,

WeCo

Determinetion of the buty of Watler by
Analytical Experiment.

Proc. Amer. Soc. Civ. Lngiuneers, 44 (1918)
No.2, poe 507-557.

S.T.

Relation of the lLioisture Equivalent of
Soils to the lioisture Froperties under
Field Conditions of Irrigation.

Soil Seci., 8 (1919) No.4, pp.3%03=312.

Harris, F.S.

19117.

The Irrigation of Potatoes.

Uteh Exp.Stn. Bul.l57.

Harris, F.S.

1917«

Hilgard,

1898.

Kearney,

1913.

The Irrigation of Sugar Beets.
Utah Exp.Stn. Bul.156.
Ee'ie, & Loughridge, R.H.

Endurance of Drought in Soils of the
Arid Region.

Rept- Calo A;r.iﬂX‘p. Dtno 1897"78. ppo40"'b4‘o
Thos. .

The .ilting Coefficient for Plants in
4Alkali Soils.

UeSeDsAe Bur.Pl.IndoCirColO9o

Kiesselba()h, Tedo

1918.

Studies Concerning the klimination of
Experimental Lrror in Comparative Crop
Tests.

lNlebrasks Exp.Stn.Research Sul.l3.



http://Bur.Pl.Ind.Circ.109

=139

24 .

27 «

28.

29.

Lewis, C.I., Kraus, E.J., & Rees, R.il.

1912. COrchard Irrigation Studies in the Rogue
River Valiey.

O¢heCe ExpeStn. Bul.ll3.
Lloyd, F.h.
1908. Physiology of the Stomata.
Carnegie lustitution of Yashington.
Lyon, T.L., Fippin, £L.0., & Buckman, HeO.
1920, Soils, 'Their rroperties and Lanagement.p.246
liacmillan Co., lew York.
hMcClatchie, Asde
1902. Irrigetion at the Station Farm. 1898-1901.
Arizona, stn.Bul. 41, p.48.
Patten, H.B.
1909. Heat Trensference in Soils.
UeSeDeAes Bur.Soils, Bul.59.
Pickering, Spencer U.
1911. Experimental Error in idorticultural .ork.

Supplement to the Jnl.of the Board of
Agriculture. ILondon.

Pickering, Spencer U.,
1920, Rept.of Loburn Exp. Fruit Ferm, oel7.
Powers, isLe

1914, Irrigation & So0il Lioisture Investigations
in Jestern Yregon.

Co;"..Cu LK}).Stn.oulolZZ.




~140

32,

55

54.

55

56-

57.

38.

Richmen,S.3.
189%. Irrization of Totatoces.
Utah dtn.Rept.1695.00.179~1E0,
Snelsoqa, \i+He

1922, Irrisstion Fractice and uater leq.ire scuts
for Crops in ualberta.

Vept.of Interior. 1rriz.oul.o, pe.dd.
Thomason, d.C.

1920. Lffects of Cultivation oan o0il l.oisture
and on fields of Certsin /ezetable Cromns.

Proc.dmer.s0c.liort.Sci. 1220. p.l155.
Welch,JeS.
1914. JIrrisation of rotatoes.
Idaho Stn.Bul.78, pp.22-25.
Widtsoe, A
1902. Irrigation Invecttigatioas in 1901.
Utah Stn.3ul.80. pp.67-199.
Jidtsoe,Jeds

1908. The Storage of .inter Precipitation in
S0ils.

Utah Exp.S5tn.Bul.104.
v/idtsoe,J. A,

1909. Fectors Influencing dvaporation &
Transpiration.

Utah oxpe.stn. Bul.l05.
Widtsoe,Jea.

1912. The Eroduction of Dry lLatter with wif-
ferent Quantities of Irrigation .ater.

Utah Lxp.Stn. Bul.llo.

oni |
.


http://titn.Bul.78
http://Stn.Bul.80

B A ikl
-141= v i
40, Widtsoe,J.A o ;
1914, Yrinciples of lrrigation Practice ;
pp.286-313. -
Macmillan Company, New York. }
41. 1Ibid. p. 124.
42, Ibid. p. 47
4%, 1Ibid. p. 94.
44, vood, T.B.

1911. The Interpretation of Lxperimental
Results.

Supplement to the Jnl. of the Board
of Agriculture. London.

¢ e 1 — s &





