
-110-

EXPE~IHENTS ~N \~ATERING SUGAR BEETS IN 'VIESTERN NEBRASKA 

1/ S, B. Nuckols -

Experim0nts, utiliz.ing small, replicated plots, have been con­
ducted near Scottsbluff, Nebr., over a 4-year period for the purpose 
of comparing results from watering sugar beets at ~ifferent applica­
tion ratGs and Mith the timing of applications of irrigation water 
in accor.dance with tho soil moisture situation rather than at fixed 
time intervals, In this and many other irrigated areas, water is 
loss plentiful than land. It has been found that cortain methods 
of np~lying irrigation water to the land produce better yields per 
acre thon othnrs, and furthermore, that much better returns are 
obtained by some methods of water use than by others. In the first 
3 years of experimentation the highest sugar-beet yic:lds were ob­
tained by the use of high and medium amounts of water per acre and 
tho best returns per unit of water were obtained by the use of low 
a.no. medium amou!1t.s of water per aore 1 The two curves, which slope 
in opposite directions, indicated that, by tho proper adjustment 
of the use of land with the use of water, a considerable improve­
ment ~ould be possible in the irrigation of sugar beets. Results 
from a fourth year of trial are now ayailablo, permitting further 
analysis and conclusion·s~ Such a study conducted a few years in 
one locality covers only part of the broad problem but does provide 
suggestions for better irrigation practices for ot~e~ irrigated 
areas. 

I 

The total inches of water used by the crop in these experiments, 
inolu~es the moisture in the soil at the time the crop was planted 
vlus rainfall and irrigation ~,rater applied less tho water lost 
from surface evaporation, percolation, and less tho moisture remain­
ing in the soil at harvest time. However, this papor is written on 
the basis of the requirements of irrigation water to grow a success­
ful crop and not on . the basis of total use of water by the crop. 
Climatic variations cause the sugar~beet plots to use twice as 
much of the available soil moisture during some periods of one day, 
one week, one month, or one season as during the nreceding or 
following similar period of time. The common practice, on too many 
beet fields 1 is to irrigate at definite intervals of time and to 
use relatively equal and large amounts of water at each irrigation. 
In these tests, a quick method was used for the determination of 
the available soil moisture content, and these readings determined 
Nhen w·ater was to be applied. The indications from these experi­
ments are that irrigation practices on farms could be improved by 
appropriate adjustment in the amount of water applied a.t a given 
irrigation period and by. use of improved methods for determining 
~ilien irrigation is needed. 

]:/ Agronomist-, Division of Sugar :j?lant Investigations, Bureau of 
Plant Industry, Soils, and ~gricultural Engineering, Agricultural 
Research Administration~ United States Department of .f\grioulture 



-111-

Experimental Methods 

Ther e were nine treatments with four replic a tions of each 
treat ment. The treatments fall into interrela ted seri e s as to the 
r a t e s of wa t e r application an&. situation as to s oj_J_ moisture when 
t he various applica tions are made. Twelve plo -~s were irrigated. 
l ~th 3 inches of water per application, 12 plots r oc 0ived 4~ inch 
applic a tions, and 12 plots - 6-inch applications. The differential 
r a tos of watering were subdivided so that four plots for each 
applic a tion rate were irrigated ii'rhen the soil still contained a 
hi gh moisture content (50 percent, approximately, of total of the 
avail able moisture still present), four were irrigated -i,,rhen approxi.;.. 
ma t ely 75 percent of the available moisture had b e en used, and four 
l' crn e i ved irrigation wat er only when the soil b egan Jco approach 
t~o wilting point. 

Pla st er of paris blocks (1) to permit the readings of estima~ 
~ion of soil moisture by the electric resi s tance method were placed 
in t he ground at depths of 6, 12, 24, anO. 3 6 inches, 1·rhich made 
pos s i b le a study of the distribution of the water in tho soil to 
t he d epth of 36 inches~ The reading of the block at the 12~inch 
d o-o th was tho one most often used to determine time at which the 
appl' op ri a t e irri p.:a tion should be apr>liod to a plot. 

Tho fi el d s, for those tests, wer e sel ect ed b ocaus o of con­
voni ont loc a tion to an adequa te supply of wat er so that irriga tion 
could b o appli ed when ever desired~ Relatively fl a t land was us ed 
so tha t the wat or could be applied equally to all p arts of tho 
plot by gr avity flow of tho water in the furrows b etwe en the rows. 
Each field was laid off in small plots; in 1940 and 1941, 12 rO'·rs 
of beets 20 inches apart and. 66 ;feet long oo n stitu~ e C::~ a plot; in 
1942 and 1943, 20 ro1,rs, 35 f ee t long , were useo., The approximately 
square plots used in 1942 and 1943 provided somewhat better distri­
bution of 1rrater tha n the longer and narrower plots of the previous 
ye ars. A dike was made between plots by de stroying p airs of b eet 
rows. In this 40-inch wide path, the dikes wor8 built to a height 
of 6 inche s to prevent run~off of waste water. Tho i r riga tion 
·wat er was conveyed to the plots by the us e of me t a l or wood flu..rnes 
equipped with outlets that could bo set to re gula t e the flow of 
·wat er to ea..ch row of be ets 1 Calculation of tho c.i_.mount of water· 
used 1,ras made by use of Parshall flumes and by me a surement in 
gallons of wa ter of the flow per minute from the outle t into the 
b oo t furro;,r! The fields select ed were of high fe r tility and h ad 
produc ed approxima tely 20 tons of beets p er acre if prop erly 
irriga t e d~ This hi gh yi eld is an indicator. tl1a t ther e is no s erious 
all~alini ty problem. Borings ·were made to a depth of 7 f ee t and 
k opt open during the growing season so that it was possibl e to 
det ermine tha t thero ·was no ~.¥ater table in tho soil o.t this dopth. 

( 1) Hore detailed explanation of methods ar·e inclu0.ec1 in previous 
publica tions. Nuckols, S. B., Moisture Requirements for Sugar 
Beets, 48th annual report, Nebraska ~tate Irrigation Association, 
Dec. , 1940. 

TIT-Nuckols' s-.-.' -B-.-,-S_t_u_O.._i_e_s_of Moisture Requirements of Sugar Beets' ' 
American Society of Sugarf'!'Beet Technolo g:Lsts, 1942~ Proceedings. 
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Discussion 

To all plots of sugar beets grown during the 4 years of tests, 
the mean application of water was 12~91 acre-inches. The mean 
yield of sugar beets from all of these plots was 21.17 tons of 
roots with 16,59 percent sucrose content, corresponding to 3.507 
tons of gross sugar per acre. Each acre-inch of water applied to 
these plots produced, as an average, 0.294 tons of gross sugar per 
ac re. 

From all plots receiving 3 acre,.-inches of water per applica­
tion, the mean yield of sugar-beet roots was 21.02 tons per acre 
with a sucrose content of 16.58 percent. 3.471 tons of gross sugar 
1:rere produced per acre. For each acre-inch of water applied there 
',·ras produced, as an average, 0,.377 tons· of gross sugar per ac.re. 
The mean appl'ication of water was 9.47 acre-inches. 

All plots receiving 4i acre-inches of water per application 
had a mean acre-yield of sugar-beet roots of 21,15 tons with a 
sucrose content of 16.65 percent. 3.521 tons of gross sugar were 
produced per acre~ For each acre .... inch of water applied there was 
produced 0.277 tons of gross sugar per acre~ The mean application 
of water to these plots was 13,30 acre~inches, 

From all plots receiving 6 acre-inches of water per application, 
the mean yield of sugar-beet roots was 21.33 tons per acre with a 
sucrose content of 16.54 percent. 3.528 tons of gross sugar were 
produced per acre~ For each acrA .... inch of water applied there was 
produced 0~227 tons of gross sugar per acre~ The moan application 
of water to these plots was 15.97 acre-inches. 

To all plots which were irrigated ·when approxiEmtely 100 
pe rcent of the available soil moiBtur o in the top foot had boon 
usr;d., ther e was applied., as an average, 9.82 acre-inches of water. 
The mean yield of sugar-bee t roots from this group of plots wa.s 
20,44 tons per acre with a sucrose content of 16 , 46 perc~nt. 3.367 
tons of gross sugar were produced por acre. Each acre-inch of water 
applied to these plots produced 0.356 tons of gross sugar per acre. 

Plots irrigated when 75 percent of the availc=.1.i)le soil moisture 
in the to~ foot of soil had been used received a Qean application 
of 12.87 acre~inches of water. On these plots, the mean acre­
yield o;f sugar beets was 21.19 tons with a sucrose content of 
16.47 percent. 3.488 tons of gross sugar were produced per acre. 
The mean acre-yield of gross sugar for each acre-inch of water 
applied to these plots was 0~289 tons. 

To all plots which were. irrigated when 50 percent of the 
available soil moisture in the top foot of soil had been used, thr 
mean applic&.tion of water t,ras 16. 07 acre-inches, On these plots 
the mean yiel~ of sugar~beet roots was 21.87 tons per acre with 
a sucrose content of 16 ,84 percent. 3.666 tons of gros s sugar 
were produced pe r acre~ The mean acre-yield of gross sugar for 
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each acr e-inch of wa ter applied to t h ese plots 1-ro.. s 0. 237 tons. 

In consideration of these treatments, it must b e rememtered 
thD.t those averaged on basis of acre-inches of '>ra t er a.ppli ed ner 
arplic e tion include the three variations of de grees of exhaustion 
of a va ilable soil moisture pr'evious to irriga tion. Li lrn'·rise, any 
of t h e me a ns based upon degree of exhaustion of soil moisture 
previous to irrigation include each of the 3 r a tes of ap plication 
of water per irrigation, Furthermore, the averag e returns per 
e.cre-inch of water ap ulied. do not take in to account Fat er received 
from rainfall or any water that may have been in the ground at the 
b e gi nnin g of the growing season. This study does not determine the 
r e turns per aore-inch of water used by the crop , but is desi ~ned 
t o shov.r the returns Der acre .... inch of irrigation 1,ra te1, applied in 
a s eri e s of comparable plots. (Tables 1, 2, 3~ 4.) 

'I'able 1.- The acre-inches of water applied in t :rn irriga tion 
exp eriments con6.ucted at Scottsbluff, Nebraska , in 1 940 , 1941, 
1942 , and. 1943. 

Appr o xi ma. t e 
moisture at 
12-inch level 
wh en irri f~· a tion 
na s made 

percent 
50 

Water Applied 

y P.a.rs !Qplication rate in 
3 42 

years inches inches 
-194 0 18. 00 25.88 

1941 10.50 12.38 
1942 9~00 13.50 

-···--- ·----

ac1·e-iirnhe s 
-~-·--·--6 

12- plot 
av e ra~·es 

__ 1_9_4_3~ __ 1_0_!~2_0_ 15.30 
l s .:·p_lo._t_a_y_e _ _r_a_r-_:e-s 11. 93 16. 77 

incl1::-e s 
28: 50 
16~50 
15 . 00 
18 . 00 
lQ. 50 

inches 
24.13 
13,13 
12 . 5C 
14 . 50 
16 . 0 71< 

2 5 

0 

1940 
1 9L_!:l 
1942 
1943 

1940 
1941 
1 942 
1 943 

12,75 
6.00 
7.73 
9, 00 
8.87 

11, 25 
5.33 
6, 00 
7.80 
7.60 

20~25 
10 .33 
11. 25 
12 .60 
13.61 

12.38 
6.75 
9. 00 
9,90 
9.51 

Ra tes of Applic a tion Means 

22. 50 
1 2 . 00 
1 4 .00 
15. 6 0 

--1G:-03 

18 .50 
5-1 , 42 

10 . 99 
12 , 40 

·---12. 83-

1 3 ~ 3 8 
? ,JO 
9, 00 
9. 90 
9,82 

___ 1_9_4_0 __ 14. 00 -19.50 22 .50 18.67 
1941 7.25 9.82 12. 50 9.86 
1942 7.58 11.25 13. 67 10 ,83 
1943 9. 00 12.60 15. 20 12 , 27 

- -·-- ··-·---·----------~9-.-4,....,6:----=-1=3-, -=2-=9-----,l=-o=-r -• ..,,..9=7--------,l=-2=-:-gr-

* Mean for 48 plots 
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Table 2.- The effect of different applications of irriga tion 
water upon the acre-y!.eld of roots of sugar beets as obtained 
from experiments conducted at Scottsbluff, Nebraska, in 1940, 1941, 
1942, and 1943~ 

---------··----------------------
Calculated Acre-Yield of Roots 

Appro XiEia~-t e mo is­
tu:ce at 12-inch 
level 1.,rhen irri- years 
_g_at io n r.ras ma_d_' e __ 

percent years 
50 1940 

25 

0 

1941 
1942 
1943 

1940 
1941 
1942 
1943 

1940 
1941 
1942 
1943 

Application 
3 

tons 
23.80 
21. 53 
20.20 
20~93 
21. 62 

21.80 
20.70 
20.96 
21~55 
21.25 

20.20 
20.38 
19,58 
20.55 
20.18 

rate 
4~2 

tons 
24,20 
21.17 
20.75 
21.73 
21.96 

21,80 
21,33 
20.77 
20.7.4 
21.16 

20.50 
21~12 
19.07 
20.59 
20.32 

in acre-inches 12-nlot ---5----- averages ------
tons tons 
24.40 24.13 
21.73 21.47 
21.11 20.69 
20.87 21.18 
22~03 21. 87* - ------------

22.70 22.10 
20.77 20~93 
20.36 20.70 
20 .75 21, 01 
21.15 21.19* -------· 

21.40 20.70 
21~72 21~07 
20.20 19,62 
19.96 20 .37 
20,82 20.44* --------

Rates of Applic a tion Means 
~-~-----------------~~---------~--------~ 1940 21.93 22.17 22.83 22.31 

1941 20.87 21.20 21.40 21 .16 
1942 20.25 20,20 20.56 20,34 
1943 21.01 21.02 20.53 20 .85 --------- ---------

* Mean for 48 plots 
mean for all aµplication 
rates 21.02 ··----------· ------- 21.15 21.17 
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Table 3. - The effact of d ifferent applice:cions of irri gation 
i;·rater upon the sucrose content of sugar beets as obtained fro m 
experiments conduct ed at Scottsbluff, Nebraska, in 1940, 1941, 
1942 , and 1943~ 

---~uc_:rose P e rcentage as Determinec3. 
Approxima te mois-

from Samples 

ture c:i.t 12-:Lnch 
leve l when irri­
,K?.:_yion 1,ras made 

percent 
--~ 

years 

years 
1940 
1941 
1942 
1 943 

.Applica tion rate in acre-inches 12-plot 
3 ~=t _____ 6 _____ a_v_e_r_a~g~e_s 

percent percent percent percent 
16.20 16.80 16. 30 16.43 
17,38 17.26 17.30 17.31 
16. 00 16.48 1 6 .50 1 6 ,3 3 
17,24 17, 00 17.00 17,08 

-~ii:-P J:.Q_t a v_e_r_a_.r-'--;e_s _________ l_6_._7_1. 16. 89 __ 1 6 . 7 8 __ 1_6 , -~4.,.. 

25 1940 15. 37 
1941 17~ 22 
1942 1 6 .5 2 
1943 1 6 .75 -----------..,-----,,-----------------,--.,..--1 6 . 47-:.-

0 1 940 1 5 . 27 
17,5 C) 
1 6 . 30 
1 6 .75 ------

~6~nlot averages 

--------

1941 
1942 
1943 

Rates 
1940 
1 941 
1942 
1943 ---------· ---------------,=-=---=--=-----=--=-

* Mean for 48 plots 

1 6 . 45·* 

15. 69 
1 7 . 35 
1 6 .45 
1 6 . 86 
1 6 ,59 
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Table 4,- The effact of different applications of irriga­
tion water upon the gross sugar acre-yield of sugar beets as 
obtained from experiments conducted at Scottsbluff, Nebraska, 
in 1940, 1941, 1942; 1943. 

Approximate mois-
ture at 12-inch 
level when irri-
E..§:tion was made 

percent 
50 

-~6:::J21-ot averages 

25 

16_-=:plot averages 

0 

16-plot averages 

Calculated 4cre-yield of Gross Sugar 

years 
Application rate 

3 4f 
y_ears tons tons 

1940 3.843 4;061 
1941 3.734 3.655 
1942 3.227 3.419 
1943 3.610 3.681 

3.604 3.704 

1940 3.295 3.364 
1941 3.595 3~667 
1942 3.442 3~499 
1943 3.617 3.517 

3 . 487 3,512 

1940 3,019 3.187 
1941 3,571 3.701 
1942 3.172 3.125 
1943 3.529 3.379 

3.323 3.348 

in acre-inches 12-plot 
6 averages 

tons tens 
3.968 3.957 
3.756 3,715 
3.484 3.377 
3.554 3.615 
3.691 3.666~ 

3. 581 
3.548 
3.304 
3 .• ~131 
5.466 

3,284 
3~791 
3~306 
3.333 
3.429 

3.413 
3.603 
3.415 
3. 522 
3.488* 

3.163 
3,687 
3.2Cl 
3,414 
3.366* 

. _________ R_a_t_e_s_o_f Applicatio_n=-l~~~ea~n_:__s_=--=-=--:-------=-
1940 3.386 3~537 3.611 3.511 
1941 3.633 3.674 3.698 3.668 
1942 3~280 3.348 3.365 3,331 
1943 3.585 3.526 3.439 3.517 

3.471 3.521 3.528 3,507 --------·-·-----------------'----_;_ ____ _:__:...._:__;;._:__ 

* Means for 48 plots 
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Table 5.- Sugar beet yields from irrigation experimAnt 
at Scottsbluff, Nebraska, summary of 1940 , 1941, 1942 , and 
1943 , in which irrigation water was applied at different r atns, 
and at different levels of exhaustion of available soil moisture. 

Water Applied 
Annroximatemois­
ture at 12 ..... inch 
l eve l when irri­
gat i on was made 

percent 
50 
25 

0 
48~plot averages 

Application rate in 
3 42 

inches inches 
11. 93 16. 77 

8.87 13,61 
7.60 9.51 
9 .47 13. 30 

acre-inches 48-plot 
6 averages 

inches inches 
19. 50 16 . 07 
16 .03 12,87 
12,38 9,83 
15. 97 12~ 92* 

-------'----~ 

Calculated Acre-yield of Roots 
tons 

50 
25 

0 
48- plot averages 

21.62 
21.25 
20.18 
21.02 

tons 
21.96 
21.16 
20,32 
21.15 

tons 
22 . 03 
21.15 
20 . 82 
21,33 

tons 
21.87 
21~19 
20 ,. 44 
21.17* 

8ucrose Percentabe as Determined fr9m_0_~a_m~p~l_e_s __ _ 
percent ~rcent percent percent 

50 16 . 86 16 . 89 16 ~7 8 16 . 84 
25 16.40 16.61 16 , 39 16~47 

0 16 47 16 .45 16 .45 16~46 
~--=c-----48 - p l ot av~ra~g_e_s ___ l_6_._5_8 ___ 1_6_._6_5 ____ 1_6_._5_4 _____ 1_6~,_5_9_~_·_ 

5Q 
25 

0 
48- plot 

Calculated here-Yi el d of 

averages 

Gross 

tons 
3. 604 
3.487 
3 , 323 
3 .471 

tons 
3 .704 
3 .512 
3 .348 
3 ,521 

Gross S~ar __ 
tons 
3 , 691 
3,466 
3 . 429 
3.529 

tons 
3 . (-)66 
3~488 
3 . 337 

Sugar for 10 inohe s of i;-,rater 
-------t0-. n-s~ tons --tono tons 

50 3 . ()2 2 . 21 1.-89 2 . 37 
25 3.93 2.58 2 .16 2 . 89 

0 4,37 3 .53 2. 77 3 , 56 
48~plot averages 3,77 2.77 2 . 27 2.94~ Differ en c_e_s_r-'e-'-q_u_i_r_e.-=-d--g~r-o_s_s ____ t_oc..._n_s__ p e-rce_n_t _______ _ 

for significance sugar roots sucrose 
4- plot averages 0 ~ 2 15 1, 00 . 38 
12-plot averages, 
inches of water per 
irrigation 0 .117 
12- plot ave rages,level 

~55 . 25 

of soil mois ture 0 ,120 . 54 
*1fean·- for all plots (144 plots), 

• 27 
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These 6 groups of treatments seem to fall into 3 
general classes; namely, (1) plots receiving the 6-inch irriga­
tions and the plots receiving applications of irrigation water 
when 5C percent of the available soil moisture still remained 
in the sell are very similar in that they have very slight 
variations in amount of water used and in crop yields. (2) The 
next similar group is comprised of the plots receiving the 
4~ acre-inch applications, and the plots in which water was 
ap~lied when 75 percent of the available soil moisture was used. 
(3; The last group consists of the plots to ~~ich 3 acre­
inches of water were applied at each irrigation and those to 
l~rhich irrigation was not applied until the available soil 
moisture had been approximately exhausted in tho first foot of 
soil. Within these classifications, we find small variation 
in use of water, yield of beet roots per acre, sucrose con­
tent of beets, gross sugar per acre, or amount of gross sugar 
produced per acre-inch of water applied. The in-ceresting 
feature regarding these three classifications is that the 2 
treatments using the greatest amount of water used approximate­
ly 19 percent more water than the intermediate class and 
approximately 40 percent more water than the least irrigated 
class. The variation of 40 percent of use in water is con­
trasted with a maximum variation of only 6.5 percent acre-yield 
of sugar-beet roots. The sucrose percentages of the roots 
show only very slight variation and the gross sugar per acre 
maximum variation is only 8.2 percent below the maximum yield, 
This would indicate that in comparing the plots that used the 
greatest amounts of water with those that used the least, 60 
percent of the total water used produced slightly over 90 
percent of the crop and the additional 40 percent of the water 
produced less than 10 percent of the crop~ 

Consideration of certain of the 9 different treat­
ments may afford a better method of determination of the proper 
system for irrigation than the preceding discussion of the means 
of treatments~ The greatest amount of water ·was applied to 
those plots that received 6 acre-inches of water per irriga­
tion at timeR when the available soil moisture i:·ras reduced only 
to the 50"""1pe.rcent level. The least amount of water was applied 
to the plots in which 3 acre-inches of water were applied per 
irrigation at a time when approximately 100 percent of the 
available soil moisture had been used . Only 39 percent as much 
water was used in the second as in th.e first method of watering. 
All other treatments are in between these t~~ mentioned in 
amount of water used, tons of beets produced per acre, and 
pounfis of gross sugar per acre. The variation in use of water 
by these 2 treatments is large since 2i times as much water was 
used by one treatment as by the other. In contrast of this wide 
divergence in water application there is only approximately 10 
percent variation in tons of roots harvested an& gross sugar 
per acre produced from plots receiving these two types of irri­
gation, the advantage being in favor of the plots receiving th0 
most water. This indicates that on this type of land 90 percent 
of the maximum sugar-..beet crop was produced by the use of only 
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39 percent of the applied water~ Stated anotber way, a given 
sunply of water could be used a t the heavy watering rate to 
produce 39 acres of beets yielding 22.0 tons per acre, or a 
total of 858 tons, whereas the same total amount of water with 
a be tter distribution could have been used to grow 100 acres 
of beets and to produce 2,020 tons of sugar-beet rootB. 

There is one other type of treatment tha t deserves 
special emphasis~ This treatment is perhaps the most logical 
one to be used in successful sugar-beet growing. It is the 
treatment that was given to those plots receiving 3 acre-inches 
of water per application with such a frequency as to maintain 
the available soil moisture level at 50 percent. This type of 
treatment received slightly less than 12 acre-inches of water 
per year as an average which is only 60 percent of the amount 
of water applied to the plots receiving the g1"eates t amount of 
water~ Here a decrease of approximately 40 percent of the 
amount of water used caused a decrease of only 2 percent from 
the maximum yield of sugar-beet roots. 

A comparison of the application 'of 4} and. 6 acre­
inches per irrigation and. maintaining a soil moisture level of 
50 percent or above shows that on these plots there was no 
difference in the yield of beets~ This indicates that by the 
use of 4& instead of 6 acre-inches of waiter per application, 14 
percent of the water could have been saved without the reduction 
in the acre-yield of roots, 

Conclusions 

The treatment which is perhaps the most lo gical one 
to use in successful sugar-beet growing is the one in ;,rhich 3 
acre-inches of water were applied with a freque ncy which ma.in­
t ained the available soil moisture level at 50 percent. This 
type of treatment used 40 percent less water and produced within 
2 percent of the tons of beets per acre that were produced on 
those p lots having the maximum yield of beets and receiving 
the maximum amount of applied water~ 

The use of 3 acre-inches of water 1)er applic2tion 
irrespective of degree of exhaustion of soil moisture indicates 
tha t a saving of 40 percent of the applied water may be me.de 
with a resulting loss of less than 2 percent of the yield of 
beets when comparison is made 1,ri th an applic;~,tion rate of 6 
acre-inches, 

Forty percent less water was used in those treatments 
in which the available soil moisture was reduced. to the approxi­
mate v-rilting point before irrigations were made if the compari­
son is made with plots irrigated so as to maintain the availatle 
soil moisture level at approximately 50 percent, This practice, 
however~ was accompanied by a decrease of ap~)roximate::i_y 7 
percent in the acre yield. 
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The above statements indicate methods whereby a 40 
percent reduction could be made in the amount of applied irriga­
tion water with only slight reduction in yie l ds cf sugar beets . 
Correspondingly , a 40 percent greater weight of sugar could be 
grovm along with this economy in water use . The amount of time 
necessary to irrigate a given number of acres of beets would 
also be reduced, ~ 40 percent reduction in the amount of 
applied irrigation water would greatly reduce the cost per acre 
·where pumping methods are used to supply water. SimilB.rly, 
this reduction in water use and improvement in distribution, 
v.ro uld al so be a very beneficial factor in avoiciing the peak.-
le ad demands on irrigation canals. 


