
-13-

the sa..'Tie as those obtained at Davis, nrunely, thD.t the yield and content of 
sugar in the boots v;as not affected until the soil moisture had r eached the 
permanent '17ilting percentage; and the f irs t wilting d.oos not occur unti1 811 
the readily available water has -been extracted. from the top four feet dm·ing 
tho first pa.rt of the gro<7ing season. During tho latt er part of tho gro\ling 
season vrater ...-rill be extracted to tho depth of six foot . Tho r csul ts indicate 
tho rational system of irrigation is one in which ;-ratr.:n· is applied just before 
tho soil moisture is ex...'I-J.austod. Such a system is probably most economical 
since imsto is lessened b~r l es s fr eq1.1.ent a.pplicat ion of i7ator. 
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The i1uluence of soil moisture varia tions on the development of 
weight, sucrose percentage, purity, and nitrogen of t l1e sugar beet root was 
studied in tests conducted in the Sacramento , Sa."l Joaqui n and Salinas Valleys 
of California by the Sp reckels SU[;ar Compar.y C!.uri:r.g the t wo seasons, 1936 a.11.d 
1937. As a r esult of these stuclies, an attempt is being made to establish 
an accurate basis for de termining irrigation procedur e in comrnorci8l beet 
fields. 

Whil0 the primary purpose of this di scussion is to show s oil moisture 
conditions as thc;y existed in normally irrigated commorciol beet fields in 
California and to cLiscuss tho proced.uro dovelopod to iEiprovo irrigation 
practices, a summary of tho more outstanc_ing and practical r o<J'LU t s secured 
from tho detailed study of soil moisture and boot growth is of ir.~ortanco. 

Plots for this study were located a t Wooclland, Manteca , Salinas, and 
King City in 1936 ai.'ld 1937 a."ld v7ere conclucted in cooperation with the Division 
of Irr i gation, University of California. At each location two plots rece ived 
four hunclred pou:-o.cls of Ammonium Sulfate per acre ancl t\m received no fertilizer. 
Also two p lots received irr i gation t r eatments differing from another sot of 
t\70 plots. At b 7o-vl8ok intervals sixty beets from oacb. p lot wore removed for 
weighing an d analysis. These beets llero taken from six different locations 
in each plot. 

Conclusions dra1m from these studies a r c as follows : 

1 . The mro:::imum growth of beet root and naximma development of sucrose 
and purity ~1ere secured when soil moisture was maintained, t hrout;hout the 
growing season, above the permanent wilting poi nt a.:nd below the moisture 
equivalent for the majority of the soil colu.mn in \7hich t he roots penot r a t od. 
Under normal conditions the roots, by t ho middl e of Juno, were removi~ soil 
moisture from a t least tho first six foot of tho soil colunm, tho de-pth to 
which moisture determinations were obtained in t ;:ds study. When soil moisture 
was maintained above t ho permanent wilting point but bolovr t he Tioisturo 
equivalcmt , the r a te of root and sucrose dovolopr.1ont was not g r eatly i nfluenced 
by t he qua...11.ti ty of moisture in the soil. 
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2. When soil moisture uas maintained u.bove tho :porY:J&'1ent wilting point 
tho application of irrigation water to tho soil did not result in a signifi
cant reduction of tho sucrose porcento.go of tho boots, except late L1 the 
season, Tlhon tho sucrose percent v1as tomporm·il:r lowered. In tho majority of 
cases, irrigo.tion in the later part of the groviing season resulted in a 
decrease in sucrose and approxim.."l.tely t\70 \leeks nere required to re[:~ain the 
loss. 

3• The rate of development of weight of root Emd sucrose was retarded 
or stopped entirely when tho major portion of the soil column reached the 
permanent wilting point. Purity, which developed more rapidly and reached a 
maximum point earlier in ti1e season than either sucrose or weight of root, 
was, in these tests, not materially affected by soil moisture varia tions as it 
had usually reo.chcd its limit previous to any eajor moisture deficiency. 

4. A soil containing moisture above its full capacity for any large 
portion of tho rate and area normc;lly Sllpporting roots produced crops of low 
yield &'1d sucrose content. 

5• The application of ammonium sulfate at the rate of four hundred 
pounds per aero, applied as a side dressing at tho time of seeding, resulted 
in increased yields whe~'l sufficient moisture vms available to support the 
increased growth caused by the nitrates. When tho soil moisture of any 
appreciable o.roa in which the roots wore located reached the permanent wilt
ing point and remained there for a considerable p0riod, the effect of the 
application of tl1e nitrogen was nullified and no increase in 17eight of root 
was noted.. The extent to w·hich this nullification took pl[~Ce depended on the 
length of the :pc; riod the soil column vras maintained at the permanent wilting 
point. 

6. The ammonium sulfate applied in th,;se tests did not result in a 
lowering of tho purity of the boots. In certain casos the sucrose percent 
was slightly loss in fertilized plots thDn in 1mfortili;::od plots. 

It i s safe to conclude, after roviowing tho moisture conditions in 
these typical fiold.s that: 

1. Of rrpp roximately equal responsibility for low yields is the prac
tice of E1aintaining an excess ive (above the full capacity) and a deficit (to 
the permanent v1ilting point) soil mo isture sup1)ly. 

2. More accurate methods must be developed for d.e;;ermining when and 
for how long water should be applied to lancl than by observing the growing 
crop or kicking a. surface clod. IJ;rit;ations ay>plied too frequently increase 
costs and result in a water-logged soil. Irric~tions delayed to a point where 
the majority of the soil column reached the porno..nent wilting point retarded 
root ru1d sucrose development. 


