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light energy roaches the muscles, is trc:tnsfor-illcd into r10a.t enorgy which 
expancts the capilJ.aries, lets new blood course tb.rouGh the veins to wash away 
the congested poisons of disease Wld bring new strength to the sick parts. 

(Here follow experiments Yri th infr8.-roc1 ligh:, filters, radiometer, 
photo-coils, et cetera.) 

TEE IE::.'.IGATION OF SUGAR BEETS 

L. D. Doneen 
Irrigation Investigation University of California 

The preliminary uork on sugar beet irrigation has been cond.ucted at 
IJavis, CaJ_ ifornia. For the past four years thirty 20th-acre field plot8 have 
been used. in the nx:porimen t. E::perimento.l procedure has been to maintain · 
nidoly different soil-moisture conditions and. to measure the effect on growth, 
yield, and sugar content of boots. In nome of tho :plots the soil moisture 
content has been maintained at a high level by froquont irrigations. In 
others the beets have been allowed to deplete the moisture to the permancmt 
wilting percentage and irrit;ation has been vii thheld until a decided evid.ence 
of water shorkt£e coulcl be observGd . Other tr<;atments include plots in 
which the soil-moisture content was allo,;od to drop to a certain percentage 
within a specified depth of soil. 

Tho rosllits obtained the first foliT yours are in agreement . Repre
sentative results for the four outstanding treatments for the four years arc 
given in tho folloning table. 

Yield, percent sugar , number of irrigations, acre-inches water, dates of 
irrigation, for four irrigation treatments of sugar beets at Davis. 

·---·------
:Yield :Percent: Number :Acre-inches: 

Treatment!tons per:sugar 
: acre 

irriga
tions. 

water 
applied 

:Dates of irrigation 

1 
2 

l 
2 

l3·a 
24. 

22.6 
22.5 

2S.7 
41. 6 

42.4 
37·3 

15·3 
15.5 

15.2 
14.2 

17.4 
17.1 

16.7 
17·5 

l 15.0 
7 35·9 

4 33. 8 
3 32. 2 

Harvested Julv 20 
19:3-4 

1 13.2 
8 46.0 

4 37·1 
3 32.0 

Harvested Au<?:ust 20 

( Conthmed ne:=t page) 

Juno 15 
M.s:.y 24, 26, June 6, 15, 22, 
July l, 12 
May 14, June 6 , 22, JuJ.y 12 
May 26, Ju.."Yle 22, July 12 

June 28 
April 20 , May l 0 , 31, June 
29 , July 6, 24, August 7 
May 9, June d o , July 9 , Aug. 
May l 7 , June 20 , July 16 

15, 

3 
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!Yield :Fercent: Ncunber :Acre-inches: 
Treatment:tons per:sugar irriga- water :Dates of irrigation 

: _acre___ tions : Cl.PPlied 

1 
2 

1 
2 
3 

Treatnent 1 

lli.5. 
12.6 14.7 1 13.5 July 16 
27.6 16.4 6 30.1 Mav 16 ' 29' June 14 

• u ' ' JuJ.y 5~ 22, 30 
23.4 16.4 3 28.0 ¥ 2(' ' June 2L~, July 17 1ay o, 
22.5 15.5 3 25.1 June 6, July 8, 30 

1936 
10.0 16.8 1 9·1 
19·3 17.1 4 32 .. 5 
17·9 17·7 31.2 

Soil was allov1ed to dry &"ld the beets -v;il ted for approximately 
a month, one irrigation. 

Treatment 2 - Moisture vms maintained. at a high level in the soil by frequent 
irr igation. 

Treatment 3 The soil moisture was allovmd to d ro:9 to within n:crmt 2% of the 
perm<1nont wilting percentage in the soil OCCll~pied by the roots 
o.:'1d then the soil nas irricnted. 

Treatment 4 - The soil moisture was alloned to drop to the permanent wilting 
percentage i n the soil occupied by the roots before the soil 
rms irrigated--occas ionally slight wilting occurred in this 
treatment just before irrigation. 

The yields are nearly the sa..r:1e for all the irrigation treatments in 
which the soil moisture was maintained above the permanent \7ilt ing percentage. 
There was a reduction of about 50 percent in yield when t he beets remained 
wilted for about a month. Sugar and purity content of the beets was approx
imately the so.m.e at harvest time in all treatments and clid not seem to be 
affected by irriga tion. 

Root distribution studies revealed that beets ~irst wilt when the 
readily available moisture is exhausted in the top four fe et · of soil . At this 
time the beets were about half g rown. During the latte r half of the growing 
period t l1e sugar beet roots vdll develop i nto t ho fifth and sixth foot and will 
use all the r eadily available water a t this depth. 

Tho percentage of sug.:1.r in tho beet during the growing season showed 
no appreciable cLifferencos in tho c1ifforont tr(;atmonts except where t he beets 
were allo11ed to remain vrilted for a month before irrigation. During the 
period of >7ilting the sugar content increased about 5 percent over that in the 
irrigat ed plot s . After irrigation they los t what had been gained during the 
wilting period and the final sugar content was approximately the same in all 
plots . 

During the year 1936 1111d 1937 four field Tllots vwro established in 
different sections of the state and on va rious soil types. The results are 
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the sarne as t hose obtained at Davis, n:unely , thD.t the yield and content of 
sugar in the b eets v1as not aff ected UD.til t he soil moisture had r eached the 
p ermanent wilting percentage; and the firs t wilting cl.oos not occur unt il rul 
the readily available water has been extracted from t he top four feet d1.u·ing 
tho first l)a.rt of the g rovl'ing season. During tho latt er part of t ho grouing 
season vmter vrill be extracted to tho depth of six foot. Tho r e sults indica te 
tho r a tional system of irrigation is one in vlhich >mtor is applied just 'before 
t h o soil moisture is e:x:haustoc1. Such a sy stem is probaoly most economical 
since waste is l e ssoned b;y l ess fr eqt,_ont o.,pplica.tion of water. 

SOIL MOISTURE STlJDIES I H C.ALIJ.i'OBl'HA 

J. E. Coke 
General Agriculturist 

Sp reckels Sugar Company 

The iluluence of soil moisture variations on the development of 
weight, sucrose p(~rcentage, purity, and nit r ogen of the sugar beet root was 
studied in tests conducted in the Sacramento, Sa..>J. Joaquin and Salinas Valleys 
of California by t he Sp reckels SU{;ar Comp~~ during t he two seasons, 1936 a>J.d 
1937. As a r esult of these studies , an attem:pt i s being made to est ablish 
an accurate bt:..~.s is for dete rmining irr i gation p rocedur e in commor c iru beet 
fields. 

While t ho primary purpose of t h i s discussion is to show s oil moisture 
conditions a s t hoy o:x:bted in norm(:t.lly irrigat ed commercial beet fiel ds in 
California and t o di scus s tho p rococluro dovelopod t o i Hp rovo irrigation 
p r actices , a S1J1Iliik"1ry of tho more out s t anding aml p r actical r o£rul t s secu red 
from tho de t a iled study of soil mois ture t:..~.nd boot growt h i s of iraporta:nco. 

Plots for this stud:ir were located a t Wooclla:nd, Manteca, Salinas, and 
King City i n 1936 a:nd 1937 a."ld 17ere conclucted in coop eration with t h e Division 
of Irrigation , University of Califor nia . At each location two plot s r eceived 
f our hundr ed pou:ncls of Ammonium Sulfat e p er acre and tvm received no f ertilizer. 
Also two p lot s r eceived irr i gation t r eatment s d iffering f r om another s et of 
tv70 plot s . At t wo-vmek intervals sixty beet s fr om each plot wer e r emoved for 
weighing an d analysis. These beets 11ero taken from six d.ifferent loca tions 
in ea ch plot. 

Conclus ions drawn from the s e studies a r o as follovTS: 

1 . The maximum g rowth of be et r oot and r:1axi;m.rrn devel opment of sucrose 
and purity wer e secured when soil moisture was mai ntai ned, t h roughout the 
growing season, above the per manent wilting p oint a:nd below the moisture 
equivalent for t ho majority of the soil column in which t h e roots penetra ted. 
Unde r normal conditions tho r oot s , by t ho mi ddle of Juno , v70r e r emoving soil 
moisture from a t l east tho fir s t six foot of t ho soil colunm, tho depth to 
\7hich mois ture det er mina tions wor e obt a.inod in t lo. i s s tudy. When soil mois ture 
was mai nt a i ned above t ho per manent wilt ing point but bolon t ho nois turo 
equivalent, t l1o rate of root and sucr ose development was not g r eatly i nfluenced 
by t he quantity of moisture in the soil. 


