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practically constant for each period irrespective of the quantity of water usea.

Bulletin 120 brings out the facts that although there was only a slight

increase in the percentage sucrose with the water applied up to 35 inches,

the percentage of carhohydrates increased quite staedily with increased

quantities of water used. The application of 50 inches in every case de-

creased the sucrose content. The percentage purity was lowest with the

mHlW. of water and highest with intermediate applications up to 20 inthes
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Description of the Experiment .
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at his beet field will likely be deceived into thinking that the very late irri-

gation is increasing his yield much more than it really is.

Upon the examining the plats receiving two, three and four irrigations,
the value of irrigation water during the third stage is very evident. The high

at the time the beets averaged about two inches in diameter.
4 Irrigating the land after the Heed wus planted and before th

were up reduced the yield below that where no irrigation water was PP

5 The least desirable time to apply water after the plants had begun'

grow was juwt before the beets were ripe.
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est yield was received where a total of 15 inches were applied, It will be re-

membered that in the weekly irrigations a higher yield was obtained for

ter was used.
7 Proportionately more tops were produced by the high und the late:

ngations than by the opposite conditions.
a ihe percentage augar and the purity were higher in lite Irrigate T

.
beets, except where the irrigation water was added

II f t
The highest percentage of sugar iesul!d from irrigated water iPf1- w. u. oeeu wwe about two inches in diameter.

taed bj'
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Pm'en!aKe of f"rt ''t Lore no consistent relshtn.hlp to

c Mount of irrigation water KppliedfT" ,he avi of beeta in practical!?same ofr.i n.. ,

Greenville Experiment Farm two miles north of Logan, Utah. The soil.which

is a well-drain- ed uniform clay loam to great depth, has been described in de-

tail in Utah Station Bulletin No. 115. The land was manured every year

and was plowed in th- - fall except one year when fall .r.ns made it nece-

ssary to wait till spring. The land was planted alternately to beets nd pota-

toes. The soil will hold about 22 per cent of moisture as a maximum under

field conditions. The plats were 30 b seven-fo- ot space between the plats.

The water was measured by means of a Coppoletti weir and taken to the

land in wooden flumes, where it was added to the beets by the flooding meth-

od. All the water was retained on the plats by banks around the edges. To

a number of plats water was added ech week during the growing seson, but

the time of applying water to, most of the plats depended on the stage of de-

velopment of the plants.
The sugar beet plant was divided into four stages as follows: First, just

before thinning time; second, four weeks after thinning; third, when the

beets averaged two inches in diameter; and fourth: when the beets were

nearly but not quite ripe.
A five-inc- irrigation was used as a sta,.oard at thest- - stages. An applic-

ation of this amount was given at each stage, at each two stages, at each

three stages, and to all four stages, thus triving quite a number of different

conbinations. It is possible, therefore, from the results obtained to dete-

rmine which stages are best when either one, two, or three irrigations are

used. '
In the weekly irrigations one plat received one inch, another 2 inches, an-

other 5 inches, and another 7 inches of water each week during the regular

irrigation season.
The experiment was begun in 1912 and carried through 1912, 1914, 1915,

and 1916, giving five years results. Conditions during these years were

made as uniform as possible in every respect. The record of precipitation

during the first four years is given in Utah Station Bulletin No. 146. It

averaged nearly 18 inches a year.
Certainly the most important consideration in connection with irrigation,

from the farmer's point of view, is its effect on the yield of the crop.Where
beets are sold on a sliding scale the farmer is also interested in the per cent

supar contained; the sugar factory is always much intereste-- l in this item.

The yield of both roots nd tops is reported, the quantity of tops being of

very much less interest than that of roots; yet the tops do have a decided

value as a fertilizer when plowed under and as feed for stock. The yield of

tops is expressed as tons of wilted to the acre.
In reporting these experiments, the results are separated into two div-

isions; (1) those from the plats receiving regular weekly irrigations, and (2)

those from plats receiving water only at certain periods in the growth of

the plants.
Figure 5 shows the five-ye- ar average yield of beets and tops on plats re-

ceiving no water, 1 inch weekly, 2 inches weekly, 5 inches weekly, and 7

inches weekly. It will be noted that the highest yield was obtained with one

inch weekly, or an average total of 12.8 inches for the entire year. That

receiving 2 inches weekly, or 32 inches during the year, gave only slightly
less yield; but where 5 inches and 7 inches of water were applied weekly
the yield was decidedly reduced. With the larger amount the yield was al-

most exactly the same as it was where no irrigation water was applied. The

yield of tops luic about the same general relationship as the roots.except that

with high water proportionately more tops to roots were produced than where

no water was applied.
Figure 6 shows the average yield of roots and tops on plates receiving five-inc- h

irrigations at various stages in the growth of beets, The lowest yield

was obtained where the land was irrigated after the seed was planted and

before it came up. The yield with this treatment was decidedly less than it

was where no water was given.
Comparing the various periods where but one five-inc- h irrigation was giv-

en, it will be seen that the third period, when the beets averaged two inches

in diameter, was the most favorable; the last period, when the beets were

nearly ripe, was the least favorable. The second period was decidedly more

favorable than the first. It will be further noted that the yield of tops wag

greatest with the very late irrigation. This means that the farmer by looking
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12.8 inchs than for 32 inches.
It seems, therefore, that the total requirements of sugar beets for irriga-

tion water are not large, but he period of applicaiont is important.
. Size and Shape of Beets.

The average weight of beets under the different treatments show that
the size of beets follows closely the relationships that have already been
pointed out for yield. This was to be expected since the stand on all plats
was practically the same in the spring and yield was largely, but not entire-

ly, an expression of size. The size of beets irrigated only at the fourth stage
was proportionately less than the yield would indicate.

The length of beets shows that where VA Inches of water were given each
week the length of beets averaged very slightly less than those receiving no
water. The longest beets on the weekly irrigations were produced by one
inch of water each week, but the differences due to the treatments were vry
slight. Five inches of water applied at any period made the beets longer than
thos that were not irrigated. The longest beets were those irrigated at the
first three stages. The very late irrigation had but little effect in lengthing
the beets.

There is a popular idea among farmers that the first irrigation should be
delayed just as long as possible in order to induce the beets to go deeply into
the soil.In order to incraaM laogta, soma van allow their beets to be pos-
itively injnrd by droUgnt tppWW water. The results reported here
which represent many thousands of careful measurements during five years
show the old idea is largely a fallacy.

In the ordinary good beet soil that is well drained an irrigation does not
decrease the depth of penetration of beets; it rather assists them to go deep-er. Of course this does not contradict the well-know- n fact that beets are
likely to be shorter on a soil that is absolutely water-logge- d. This condition
to a slight extent has already been pointed out where a total of 96 inches ofwater were applied.

In view of these experiments, it seems folly to let beets suffer for want ofwater and be permanently injured in order to'get them to root deeply.The percentage of forked beets is shown to bear very little consistent rela-
tionship to the amount of water or the time of its irrigation. In the weekly
irrigation tests the beets that were not irrigated had the largest number offorked roots while in the plats that had water applied at different periodsthe plat rece ivingwater at the first stage only had the least number of fork-ed roots. The greatest number was on plats, irrigated early and late The
differences, therefore, are not consistent and the idea that any method ofirrigation greatly increases the tendency toward forkedness seems unwar
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Summary.
1 In the bulletin results of five years experiments on the irrigation of

pugar beets are reported.
2 When the beets were watered each week during the growing seasonone inch of water weekly gave a higher yield than did more than this quantity3 When but one irrigation wai given it was roost effective when applied
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