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California is one of the leading states in the product ion of sugar 
beets, and Yolo County has rccently become the leading county in 
product ion within the S ta te . 

F rom the inception of the commercial product ion of sugar beets 
in the county in 1906. the acreage devoted to this crop has grown to 
a total of approx imate ly 35,000 acres equal to about 10 percent of 
its total cropped acreage. 

Pr ior to the erection of the American Crystal Suga r C o m p a n y ' s 
factory at Cla rksburg in 1935 and the Spreckels Suga r C o m p a n y ' s 
factory at Woodland in 1937 all beets produced were sh ipped out 
of the county to other factories for processing. The result was tha t 
for a long period of t ime beet tops were the only by-product avail-
able to the livestock feeder. 

However the subsequent erection of factories made large quan-
tities of sugar-beet pu lp in its var ious forms a n d molasses available 
for feeding. This accentua ted the need for fur ther defini te infor-
mation on the feeding and hand l ing of these beet by-products unde r 
local conditions. 

The Spreckels Suga r Company realized tha t the successful and 
continued operat ion of i ts factory at Woodland was dependent on 
a large year ly supply of sugar beets, and therefore inaugura ted in 
1937 a livestock-feeding program among its growers as a means to 
insure the main tenance of soil fer t i l i ty, the establ ishment of a sound 
rotation practice, a bet ter d is t r ibut ion of labor, and the development 
of a marke t th rough livestock feeding for home-grown feeds. 

It was considered of vital impor tance in i n a u g u r a t i n g a live-
stock-feeding p rogram to demons t ra te to our cat t lemen, sheepmen 
and dai rymen who were also beet growers, the efficiency and economy 
of these beet by-products in a fa t ten ing rat ion when compounded 
with the hays and feed gra ins so a b u n d a n t l y p roduced locally. 

Therefore, a 2-year series of sugar-beet -pulp steer-feeding t r i a l s 
to be followed by 2 years of s imilar work with lambs was i naugu ra t ed 
at Woodland, California, in 1939. to obtain this informat ion and to 
appra i se the relat ive value in a rat ion for steers and lambs of the 
var ious forms of beet pu lp , such as dr ied molasses pulp , pressed pu lp , 
and siloed pu lp . 

1Conducted at Woodland, Yolo County, California. 1939 to 1941. 
2Agricultural Extension Service. 3'Division of Animal Husbandry. Cnivovsitv of 

California. 
4Spreckels Sugar Company. 
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In conducting these trials the Spreekels Sugar Company received 
the splendid cooperation of the County and State Agricultural Ex-
tension Service, the Animal Husbandry Division of the University 
of California at Davis, and its farmer-cooperators, the Brownell 
Ranch Company, and Paul Reiff, who made possible the work done 
with steers and Henry Gasser who made possible the work with 
lambs. 

Before discussing the details of these trials it is of interest to 
point out the use of large numbers of animals. This is perhaps the 
most comprehensive feature of the work carried on. Large groups of 
animals gave the trials a commercial background without losing sight 
of the scientific aspects of this type of work. They also allow for 
truer averages. 
Highlights of the Results of Two Years' Feeding Trials with Steers 

Gains.—The average daily gain for the cattle fed dried beet pulp, 
pressed beet pulp, and siloed beet pulp shows no significant difference 
for the 2 years of the trial. In lot 4 with only the 1 year's trial 
where no beet pulp was fed, the rate of gain was noticeably lower 
than in the pulp lots. 

Dry Matter Required for Gains.—In both trials the cattle fed 
siloed beet pulp required less dry matter to produce gain than did 
any of the other lots (comparable with 4 years' results of Colorado 
Experiment Station). 

Cost of Gains.—The feed cost of producing 100 pounds of gain 
was lower in the trial with the siloed and pressed-pulp lots than with 
the dried-pulp lot for the 2 years under trial. The cattle which re
ceived no pulp in the second trial had the highest feed costs per 100 
pounds of gain. 

Returns.—In both years larger returns above feed costs to cover 
labor, interest, and profit were obtained from the cattle fed wet pulp 
than from the cattle fed dried molasses pulp or straight hay and 
grain. 

Replacement Value of Wet Pulp.—The value of pressed and 
siloed pulp from a replacement viewpoint was noticeably favorable. 

The feasibility of marketing local feeds through cattle has been 
demonstrated. 

The value of livestock feeding to the beet industry is largely in 
the manure produced for use on the land. 

Procedure 
Cattle Used.—In the first trial 45 head of short yearling Here

ford steers weighing 646 pounds were placed in the feedlot for a pre
liminary feeding period of 7 days. They were then graded, weighed, 
tagged individually, and divided equally into 3 lots according to 
grade and weight. 
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Summary of Steer-Feeding Trials 
Comparison of Pressed, Siloed, and Dried Molasses Pulp and Check Lot Without Pulp. 

(Averajre of 2 years" trials.) 
Brownell Ranch Woodland, California 

In the second trial it was decided to enlarge the scope of this 
work and accordingly 113 head of short yearling Hereford steers 
weighing 592 pounds were similarly handled and divided into 4 equal 
lots. The steers in both lots graded as feeders from "medium to 
good." 

A preliminary feeding period is advisable for cattle coming off 
the range or pasture because it gives them a chance to get used to 
their surroundings, quiet down, and take on a normal fill. Both lots 
received alfalfa hay and a small amount of barley during this period. 

Feedlots.—The feedyard used for these trials provided ample 
shed room and outside corral space for each lot. It provided all 
necessary facilities for feed storage, sorting, and weighing of the 
cattle. 

Feeds Used.—The ration fed to each lot in trial I was as follows: 
Lot I—Dried molasses pulp, alfalfa hay, and rolled barley. 
Lot II—Pressed beet pulp, alfalfa hay, rolled barley, and cane mo-

lasses. 
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Lot 111—Siloed hoot pu lp , alfalfa hay. rolled barley, a n d cane mo-
lasses. 

All th ree lots received cottonseed meal the f inal 40 days. 
Trial IT was a repet i t ion of t r i a l I wi th a four th lot a d d e d as a 

cheek lot receiving alfalfa hay. rolled barley, cane molasses, hut no 
pulp. 

No cottonseed meal was used in t r i a l IT. 
S teamed bonemeal and salt were available to the steers at all 

times in both t r ia l s . The alfalfa hay was bailed and of good qual i ty . 
The barley g raded as No. 1 feed barley. 

The amount of cane molasses fed in both t r ia l s was equal to the 
amount conta ined in the dried molasses pu lp . 

Methods of Feed ing .— In the first t r ia l all foods except the hay 
were fed twice daily, ear ly morn ing and evening. In the wet -pulp 
lots the grain was fed first followed by p u l p and molasses. Hay was 
fed in small quant i t i es three l imes dai ly between the morn ing and 
evening feedings of concent ra te and p u l p . 

The feeding schedule of the second tr ial followed closely tha t of 
the 1939 t r i a l except tha t the hay was fed twice daily. 

Condi t ions D u r i n g Feed ing Pe r iod .—The cat t le in both t r ia ls 
were brought on feed slowly, increases being made over short per iods 
until full feed was reached. No serious condit ions of the cat t le going 
off feed were experienced. As p u l p a n d g ra in were increased the 
hay was decreased. E v e r y effort was made to keep the total d ry mat -
ter and tota l digestible n u t r i e n t s consumed on a comparable basis. 
Weather condit ions wore more favorable d u r i n g the first t r ia l . Sev-
eral exceptional hot spells and a bad fly per iod were exper ienced 
in the th i rd month of the second t r i a l and were reflected in the de-
creased gain of th is p a r t i c u l a r per iod. 

Marke t ing .—The steers at the conclusion of both t r ia ls were sold 
without a cut at the feedlots with a 4 percent shr ink to local pack-
ers, and in each year they topped the marke t at t ime of sale. 

Records.—All feeds fed were weighed out and recorded at each 
feeding. 

Represen ta t ive samples of all feeds fed were t aken dai ly and 
composited for the i r f inal analysis . Mois ture de te rmina t ions were 
r u n dai ly on the wet p u l p fed. 

At the outset of the t r ia ls ind iv idua l weights of s teers were t aken 
for 3 consecutive days to account for any va r ia t ion in fill. In the 
first t r ia l , weights by lot were t aken at the 30, 60, a n d 111-day pe-
riods wi th ind iv idua l weights a t the conclusion of t he t r i a l . In the 
second t r i a l af ter the ini t ia l 3-day weighings the ind iv idua l weight 
of each steer was taken every 30 days a n d at the conclusion of the 
tr ial . 
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Discussion of Resul ts 
Ra t e of Gain and Dry-Mat t e r Basis.--- In the first t r ia l the cat t le 

fed dr ied molasses beet p u l p (lot 1) made s ignif icant ly less gain 
than those fed comparable ra t ions conta in ing pressed or siloed pu lp . 
(lots II and III.) In the second t r i a l the catt le fed dr ied molasses 
pulp made gains equal to those fed siloed pulp . This suggests t ha t 
variation in the cat t le or factors other than feed were responsible for 
the difference in results obtained. The average of the two t r ia l s indi-
cates tha t there was no significant difference in the feeding value of 
equal amounts of d ry ma t t e r in dr ied and in siloed pu lp . 

In both t r ia ls the cat t le fed pressed pu lp for the major p a r t of 
the period made less gain than those fed siloed pu lp , this difference 
being more apparen l when comparison is made of the periods when 
fresh p u l p was available. The agreement of both t r ia ls in th is re-
gard offers evidence tha t the dry mat te r of pressed pulp is not so 
efficiently utilized as tha t of siloed p u l p . 

Lot IV of trial 2 tha t received no beet pu lp made less gain than 
those fed beet pulp . As barley and molasses were held constant in 
all lots, beet pulp was replaced in the rat ion of this lot by a suffi-
cient amount of alfalfa hay to equal approx imate ly the total digesti-
ble nu t r i en t s of the other th ree lots. The results confirm other diges-
tion t r ia ls and feeding exper iments in showing that the d r y m a t t e r 
of beet pu lp has the n a t u r e of a concent ra te feed ra ther than tha t of 
a roughage, and thai a pound of digestible nu t r i en t s in beet pulp has 
more product ive value than an equal amount from alfalfa hay or 
other- types of roughage. 

Cost of P r o d u c i n g Gain. - F e e d costs per 100 pounds of gain in 
the first t r ia l hased on the prices paid for feeds at the feedlot were 
substant ia l ly in favor of the siloed and pressed-pulp-fed cat t le . The 
feed cost per 100 pounds of ga in was $2.26 lower for the siloed-
pulp lot than for the d r ied-pu lp lot. 

In the second y e a r ' s t r i a l the costs were again lower for the siloed 
and pressed-pulp lots as compared with the d r ied-pu lp lot. The feed 
costs of the siloed-pulp lot were $1.38 lower t han the d r i ed -pu lp lot. 
The catt le which received no p u l p had the highest feed cost pe r 100 
pounds of gain in this t r ial . The evidence in both t r ia l s defini tely 
points to the fact tha t wet pu lp furnished feed n u t r i e n t s at lower 
cost t han did the other feeds. 

Replacement Value of We t Beet P u l p . — Compar ing lot II 
(pressed p u l p ) with lot IV (hay and g r a i n ) , a ton of pressed p u l p 
replaced 43.8 pounds of barley, 412.9 pounds of alfalfa hay, and 11.7 
pounds of molasses. 

Compar ing lot I I I (siloed p u l p ) wi th lot IV (hay a n d g r a i n ) a 
ton of siloed pu lp replaced 60.7 pounds of bar ley, 445.3 pounds of 
alfalfa hay, and 16.7 pounds of molasses. 
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Carcass Yields.—In both trials there was little difference in the 
carcass yields or cooler shrinkage of the various lots of cattle. 

Individual Gain and Grades.—In both trials large variations in 
gain, grade attained from feeder classification, dressing percentage, 
and in cooler shrinkage were noted. 

One of the interesting sidelights of the trials was this variation. 
it would appear that when feed and environmental conditions are so 
comparable, an interesting problem presents itself to the animal hus
bandman and the geneticist. 

Returns Over Feed Costs.—In the first year's trial, the margin 
between purchase price and selling price was $1.50 per hundred-
weight, and in the second year's trial, $1.15 per hundredweight. 

In the first year's trial the cattle fed dried molasses pulp re-
turned $1.23 per head, and the cattle fed siloed pulp, $10.00 per head 
over feed cost to cover labor, interest, and profit. 

In the second year's trial, the following returns above feed costs 
to cover labor, interest, and profit were recorded: 

Lot 1 Dried beet pulp $ 6.77 per head 
Lot II Pressed beet pulp 11.16 per head 
Lot I I I Siloed beet pulp 11.22 per head 
Lot IV Hay and grain 5.17 per head 

in both years there was a larger margin of profit with the wet-
pulp lots of cattle than with the dried-molasses-ptdp or hay lot. 

Highlights of First Year's Lamb-Feeding Trial 
One Year's Results.—It should be stated at the outset that one 

year's trial is not sufficient to be conclusive. This trial has, how-
ever, indicated the practicability of marketing locally produced feeds 
through lambs. A repetition of the test is contemplated during 1941. 

Rate of Gains.- The rate of gain of the siloed-pulp lambs in this 
year's trial was significantly higher than the other three lots. The 
addition of wet pulp to a basal ration of grain and hay and molasses 
resulted in a definite increase in gain and a better, more-uniform 
finish. 

Cost of Gains. - The lambs fed wet pulp made considerably cheap-
er gains than those fed the dried pulp or the hay and grain. The 
cost per 100 pounds gain for lot II (siloed pulp) was $5.86, lot I 
(pressed pulp) $6.31, lot III (dried pulp) $7.83, and lot IV (hay 
and grain) $7.95. 

Replacement Value of Wet Beet Pulp. — Comparing lot I 
(pressed pulp) with lot IV (hay and grain), a ton of pressed pulp 
replaced 82.9 pounds of ground barley, 548.5 pounds of alfalfa hay, 
and 24.6 pounds of molasses. 

Comparing lot II (siloed pulp) with lot IV (hay and grain), a 
ton of siloed pulp replaced 139.9 pounds of ground barley, 636 pounds 
of alfalfa hay, and 44.2 pounds of molasses. 
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Slaughte r and Grade In format ion .—The-dress ing percentages of 
the lambs in the d r i ed -pu lp a n d hay-and-gra in lots were h igher t h a n 
the lots fed wet pu lp . 

In g rade of carcas . , which indicates finish, the si loed-pulp lot 
was super ior as shown by the largest percentage of choice carcasses. 
Al l four lots of lambs g raded out very well as the carcasses were 
well covered. 

O p e r a t o r ' s F inanc ia l S t a t emen t .—The f inancial s ta tement shows 
a feed profit in each lot but pa r t i cu l a r ly favorable in the wet-pulp 
Jots. It should be remembered, however, t ha t the preva i l ing feed 
prices were qui te low, t ha t the owner, Mr. Gasser, is an experienced 
lamb feeder, and the lambs were fed under ideal feed lot condit ions. 

S u g a r Beets and Livestock.—The value of a livestock feeding 
p rogram in a sugar-beet-producing area is largely in the m a n u r e pro 
duced for use on the land. 

S u m m a r y of Lamb-Feed ing Tr ia ls 

Upon the completion of the steer-feeding t r ia ls the re was con
siderable demand tha t s imilar t r ials be conducted wi th lambs. Yolo 
County being one of the 10 largest sheep counties in the s ta te wi th 
many sugar-beet growers also in the sheep business, i t was felt t h a t 
such t r ia l s would be of much value since fa t tening of lambs for mar 
ket is becoming more and more of a prac t ice in California. 
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The Spreckels S u g a r Company wi th the cooperat ion of the same 
agencies a n d H e n r y Gasser. commercial lamb feeder of Woodland , 
outlined a n d got u n d e r w a y a lamb-feeding t r i a l on October 1, 1940. 

Procedure 

Lambs Used.— From a band of 725 eastern Oregon white-faced 
lambs of Rambouil lot-Corriedale breeding, 600 lambs weighing 61 
pounds were selected for un i fo rmi ty of size a n d weight . They were 
a medium t y p e of feeder Jambs of only fa i r qua l i ty but fair ly r ep re -
sentative of the t y p e of lamb fed in th is locali ty. These lambs were 
shorn and then divided into four lots of 150 lambs each and. placed 
in the i r respect ive feedlots. 

Feedlots.—-Mr. Gasser ' s lamb-feeding q u a r t e r s provided an ideal 
setup for this t r ia l . The lots were all u n d e r roof, concrete floored 
(kept well b e d d e d ) , with excellent facili t ies for feeding, weighing, 
etc. The lambs were confined t h roughou t the t r i a l to the i r respect ive 
lots. 

Rations Fed.- The ra t ions fed were identical to those used in the 
steer-feeding t r ia ls , the purpose being to evaluate these feeds for 
lambs as well as steers. 
Lot I Pressed beet pu lp , g round barley, cane molasses, and g round 

alfalfa hay. 
Lot II Siloed beet p u l p , g round barley, cane molasses, and g round 

alfalfa hay. 
Lot I I I Dr ied molasses beet pulp , g round barley, and ground alfalfa 

hay. 
Lot TV Ground barley, cane molasses, and g round alfalfa hay. 

(Check l o t ) . 
Methods of Feeding-—The ra t ions were so r egu la ted t h a t the 

three p u l p lots received approx ima te ly the same amount of d r y ma t -
ter. The molasses fed to the wet -pulp-and-hay lots was comparable 
to that conta ined in the dried-molasses-pulp lot. The same amoun t 
of bar ley was fed to each lot. The alfalfa, hay was coarsely g r o u n d 
and fed in self-feeders which allowed each lot to consume hay at will. 
The pulp was fed twice a day, in the early morn ing and again in 
1he early af ternoon. The molasses was mixed with the wet p u l p in 
lots T and I I , and wi th the hay in lot TV. The alfalfa h a y was of 
medium qual i ty . The ground barley used in the first 60 days was 
only of fair qua l i ty but for the finishing period whole barley of ex
cellent qua l i ty was fed. The barley was fed once a day at the s ta r t , 
later twice a day, and d u r i n g the f inishing per iod th ree t imes dai ly . 
This gave all lambs more of a chance to get the i r barley a n d pre
vented them from ge t t ing an excessive amount at any one t ime. 

F r e e access to block salt and clean wa te r was available to each 
lot at all t imes. 
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The pens were bedded down with rice hulls whenever necessary 
to insure dryness. 

Weighing.—The lambs were given a 10-day preliminary feeding 
to get them on feed before the initial weights were taken. The lambs 
were weighed on October 10 following their morning feed for their 
initial weight, and then every 2 weeks until the final weighing 
on the day of shipment. The lambs in each lot were branded with 
their respective lot number for identification purposes in case of 
mix up. 

Bringing the Lambs on Feed.—This is a very important step in 
commercial lamb feeding. Lambs are more sensitive to a change of 
feed and particularly to concentrates than steers, and the feeder 
should exercise special care in bringing lambs on feed. 

From a start of 2 pounds of hay, 1.5 pounds of wet pulp, and .33 
pound barley, the pulp and barley were gradually increased through-
out the early feeding period until on the thirtieth day they were re-
ceiving 1.6 pounds hay, 6.0 pounds of wet pulp, .66 pound barley, 
and .38 pound molasses per head. As the amount of barley was in-
creased through the finishing period, hay and pulp consumption 
dropped off. 

It was very noticeable that the siloed-pulp lot relished their pulp 
more than the pressed-pulp lot, consuming more hay throughout the 
test. 

Mortality.—The death loss in this trial was approximately 1 
percent which is lower than usually experienced. The reason for this 
was that lambs not coming on feed within a reasonable time or oth
erwise out of condition were removed from the pens and put on al
falfa pasture. Practically all of these lambs survived and were later 
fed out. On the other hand if they had remained, many would have 
died and greatly increased the death loss. 

Feed corrections were made for all lambs that died or were re
moved. 

Composition and Price of Feeds Used.—Daily samples of all 
feeds were taken and composited for analyses. Daily moistures were 
run on all wet pulp feed. Prices of feeds used were charged at the 
current market prices prevailing at the beginning of the trial. 

Discussion of Results 
Rate of Gain.—The rate of gain of the siloed-pulp iambs (.335 

pound daily) was significantly higher than that of the other three 
lots, particularly when compared to the hay-and-grain lot (.241 
pound daily) which received the standard ration used by lamb feed-
ers in the district. The siloed-pulp lot in particular showed a better 
and more uniform finish. 
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Cost of Gains .—Though the amount of dry ma t t e r consumed by 
the dry-fed a n d wet-pulp lots was equal , the wet -pulp lots made con-
siderably cheaper gains than those fed the dried pulp or hay and 
grain. 

The cost per 100 pounds gain in the lots was as follows: 
Lot L Pressed p u l p $6.31 
Lot II Siloed p u l p ... . . . . . . . . . . . . . . . . . . . . . . . . . 5.86 
Lot III Dr i ed p u l p . . . . . . . . . . . . . . . . . . . . 7.83 
Lot IV Hay and gra in .. .. . . . . 7.95 

The difference in the cost of 100 pounds of gain between the 
siloed-pulp lot and the hay-gra in lot of $2.09 is of very significant 
impor tance to the commercial lamb feeder. 

Replacement Value of W e t Beet P u l p . — C o m p a r i n g lot I 
(pressed p u l p ) with lot IV (hay and g r a i n ) , a ton of pressed p u l p 
replaced 82.9 pounds of g round barley. 54S.5 pounds of alfalfa hay , 
and 24.6 pounds of molasses, va lued at $3.02. 

Compar ing lot II (siloed p u l p ) with lot IV (hay and g r a i n ) , 
a ton of siloed p u l p replaced 139.9 pounds of g round barley, 636 
pounds of alfalfa hay. and 44.2 pounds of molasses, valued at $3.94. 

S laugh te r a n d Grade In fo rma t ion .—The s laughte r da ta showed 
that the dress ing percentages of the lambs in the d r i ed -pu lp a n d hay-
and-grain lots wore higher than the lots fed wet p u l p . In g rade of 
carcass, which indicates finish, the si loed-pulp lot was super ior as 
shown by the largest percentage of carcasses g r a d i n g choice. All 
four lots of lambs g raded out very well. 89 percent of the carcasses 
grading good a n d choice. 

O p e r a t o r ' s F inanc i a l S t a t emen t .—The f inancial s ta tement i s the 
chief interest of the commercial feeder showing whether the opera-
lions have been prof i table . The financial s ta tement of this t r ia l 
shows a feed profi t in each lot but was pa r t i cu la r ly ou t s t and ing in 
the wet-pulp Jots. O p e r a t i n g on a n a r r o w margin or spread of 1 
cent per pound, the feed cost profit var ied from 96 cents in lot IV 
(hay and g ra in ) to $1.61 per lamb in lot II (siloed p u l p ) . This 
profit does not include labor, interest , taxes, or overhead, nor was 
any credit allowed for the m a n u r e produced. 

Second Y e a r ' s Tr ia l .—To evaluate the f indings of this t r i a l , a, 
second trial is at this date near ing completion. As soon as possible 
a summation of the data and thei r relation to th is t r ia l will be avai l -
able. 

Conclusions 
It is the earnes t belief of all par t ies work ing on these t r ia l s t h a t 

a great deal of valuable informat ion was obtained. 
Upon the complet ion of each t r i a l a field d a y a n d barbecue were 

held at which t ime t h e sheepmen and ca t t lemen of the communi ty and 
other in teres ted pa r t i e s had an o p p o r t u n i t y to inspect the s teers a n d 
lambs and obtain the resul t s of the exper iments . 
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These meetings were especially well attended which was most 
gratifying because the main object of these trials was to interest and 
instruct 1 he producers in livestock feeding. 

The place, economy, and efficiency in a ration for fattening 
steers and lambs on the various forms of sugar-beet pulp when com
pounded with locally produced alfalfa hay and barley were definitely 
shown. 

Valuable information was developed which demonstrated that 
it is possible and feasible to market home-grown feeds through live
stock and by so doing to produce large quantities of manure so vital 
to the maintenance of soil fertility. 

0 

Beet-Sugar Production as Influenced 
By Climate1 

Albert Ulrich et al 

The cultivation of sugar beets in the United States and Europe 
has been limiled by trial and error to definite areas. These areas, as 
shown by the annual production records, may vary considerably in 
productivity not only from district to district but from year to year 
within a district. The cause for these variations is not entirely clear. 
Some of the differences in yields may be attributed to diseases or to 
differences in rainfall or cultivation practices and undoubtedly to 
soil fertility. Superimposed upon these variables is the effect of cli
mate, which in itself varies from year to year. 

That climate is an important factor in sugar production was 
shown for sugarcane by Borden (1986) when two soils taken from 
high and low-production areas with similar temperatures gave yields 
which were related primarily to the sunlight of the localities rather 
than to soil differences. Clements (1940) in comparable field ex
periments at two locations correlated the lower yield of cane sugar 
with a lower light intensity. Kruger and Wimmer (1936), with 
sugar beets grown in pots receiving direct and diffused sunlight, 

3 conducted by the Division of Plant Nutrition. University of California, in coop-
eration with the Spreckels Sugar Company. 

Assistance was furnished by the personnel of the Works Projects Administra-
tion, Official Project No. 65-1-08-91-B-10 

Assistance in the preparation and maintenance of the light cells was received 
from Dr. P. K. Stout and Leo Kline. The temperature data were tabulated by James 
B. Carleton. 

Junior Soil Chemist, Division of Plant Nutrition, University of California, 
Berkeley. California. 

Field Superintendent and Assistant Field Superintendent, respectively. Spreckels 
Sugar Company, Woodland. California. 


