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SOIL :F'ERTILITY AND FEHTILIZER PROilL:g:_lf@ . .f!JTI~ SUGA.lLJ3:8ET~3__IH CAI~IJ!'ORlHA 
'iiiTE: SPEClJJ.L __ RE:i!'Z:J{E:TCE TO TiiE SACRt\i\:!El>J~·O-SAlil JOAQ:U~N VALLEYS* 

Ray A: Pendleton, U.S.D.A. 

Fertilization with common commercial fertilizers for better beet 
yields on the mineral soils of the Sacramento Valley has not given consistent 
results. Consequently no general fertilizer practice can be recommended. 
Early response to nitrogen can usually be secured., which may permit earlier 
thinning but genorv~ly is not reflected in tho yield. 

Observations indicate that fertilizer problems on these mineral soils 
should be approached from the standpoint of improving the orge.nic mntter 
supply, improved water penetration, and better knowledge of proper fertilizer 
pla.cement. 

On the peat soils of California the major problem in SU£ar beet pro
duction concerns the low sucrose synthesis often encountered. 

Excess nitrate nitrogen sup:t,;ly in the coil appears to bo a vital 
factor in low sucrose synthesis. The nitrogen content of the beet is 
d.iroctly correlated with tho sucrose content of the beet. 

PhosrlhE.tte and potash fertilizers addocl to the soil to balance tho 
nutriment ratio have not influenced the beet devolo1Jment. 

Tillage practices may be an important factor in cont:;:olling tho soil 
nitrate sD:PIJly. 

Certain irnporta.'1t areas in tho northern part of the Dol ta, and minor 
areas throughout the peat lands show strongly acid reactions and tests in
dicate high returns might be expected from the use of lime. 

TEE E...li'Ji'ECT OJ!'ROTATIONS AtiD lviA.NU.RE U.POlr SUGAR :BEETS 

s. :B. Nuckols, u. S. D. A. 

At the Scottsbluff station of the Office of Western Irrigation 
Agriculture, a number of rotations including sugar boots as one of the crops 
have been conducted since 1911. These plats aro i-acre in size and one plat 
of each crop is grown each year. 

The res1uts from these experiments are presented in Tabla 1. 

Continuous sugar beets for 25 years at Scottsbluff on land which has 
received no manure , produced during the past six years an average of 5· 2 tons 
of beets pe1· acre with a sugar percentage of H>.3% and apparent purity of 

*11 This e:zperimontal v7ork was conducted cooperatively by tho Division of Soil 
Fertility and Division of Sugar Phmts of the· Euroau of Plant Industry, u.s. 
Department of Agriculture, and the University of California, Ae;ricultural 
Experiment Station.tt 
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juice 93.4% with indicated available sw;ar per aero yielcl of 1774 pounds. 

:E'ive rotations which included corn, oo.ts, wheat, potn.toes rrith sugar 
beets in 2 or 3-year rotations, without any mc.nure applications, produced 7.6 
tons of beets per acre , which had a sucrose :rercenkcr;e of 17.9% nnc1 an 
apparent purity of juice of 93.1% a.n.d a yield of 2514 pom1ds of indicated 
available sugnr per ncre. 

Four short rotations which includeci legumes but were not manured 
produced an average of 13.2 tons of beot s per· acre cl.uring the past six years . 
These beets had a sucrose percentage of 17.3%, with an apparent purity of 
juice of 90.8% and a!l indicated available sugar per 2.cre yielc1 of 4076 pounds . 
These all are sweet clover rotations. 

There were 6 rotations not manured v-;hich were l.~ years in length (2 
with alfalfa o.nd l.~ with sweet clover). These ro tD.t ions had <m average yield 
of 1)_~. 2 tons of roots per acre which were 16.5% in s1.1ero se percentage and 
90.3% apparent purity in juice. Their yield of indicated available sugar per 
acre nas 4224 pounds. 

Four rotations rrhich are 6 years in length not ma.n.ured and have three 
years of alfalfa were grovrn , and the yield of sugar beets is 13.5 tons :per 
acre, sucrose percentage 15.S% and apparent purity of juice 89a5% which in
dicates 3800 pounds of available sugar per a.cl'Ge 

At Scottsbluff , there are 5 rotations nhich are duplicated ;-lith the 
exception of one series not being manured at a.ny time and the other series 
receives -12 tons of bo.rnyard aanure per acre before each beet crop. The 
manures produced an average yield of beets 16.5 tons por acre and the unmanured 
plats yield. 9 · 7 tons vrhich is a gain of 6. 8 tons of beets per acre for the use 
of manure. The sucrose percentac::;e of the beets from the m<mure plats average 
16.4% and the apparent purity of juice is 89. 9;; 'v7hile tha t from the untreated 
plats is 16.9% sucrose percentage ancl 91.5% purity of juice. Manuring prociuces 
1915 more pounds of indicated available sugar per acre as the yield. from 
manured plat s is 4835 pounds per acre and, fro;. the ~~ured. plats is 2920 
pounds. 

In the use of sweet clover in sugar beet rotations there is no very 
great advantage from planting sweet clover with a gra Ln. crop and plowing the 
land for sugar beets the folloning year. Pasturin:cs the sv7ect clovor for a 
full year gives increased returns. Pasturing of alf:::llfa for a full year 
before planting s1:tgar beets is also advantageous. The plovling under of a 
heavy crop of spring grovrth of 1Sweet clove r for p otatoes and following with 
sugar beets has been very successful . 

A brief sL-uruJary of these <iata shows that the indicated available 
sugar per acre presents the most reliable method of comparison of the value 
of the rotations . Continuous beets vlith only 1774 p ou..'lds of indicated 
available sugar per acre is a vel--y unprofitable rotation. The yield of 2661 
pou..'1cls of indicated available sugar from cash crop rota tions is likewise 
unprofitable . The increase of the three other g rou:;: s of rotations ove r the 
two mentioned heretofore gives sufficient evidence f or the recommendation of 
these practices. 
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Table No . 1- T=;:E EJ!':H':ECT OF CROP J.OTA'J:'IQJ:; , :iAlflJR"E ANTI LEGUMES 
u""PON SUG:ill :BEETS , SCOTTS:SLU:!I':f' , 1EBTIASY..A 

1930 to 1935 

-co~t :L1m~~ Cash Rot at i o n~--:.:.::o::::::-C71~h Crop ~lote~t-'-ions~·fi tl1 
ous bee t s Crop i ncluciing rotations legwnes and 
for 25 Ro t atiol1S l egume with manure 
.z_Ei._ars. _ _Q_rops n1anure 

~ ... ----- ·-

5· 2 s . o 13 ·7 16. 6 16. 5 

·------- ·-·--- ~-----

18 . 3 1 7 · 9 16. 5 17. 0 15. 6 

·--- ---------

93 . 2 92- 9 90 . 2 90 . 6 88 . 9 
Percent_ ________ 

-~--·--·· 

Gross 
Sugar Per 1903 2664 l+521 5644 511.~8 
Acre,Pounds 
Indicated 
Available 
Suc;ar Per 1774 2661 4078 :)113 4577 

Acre 

Table l'Jo . 2-- TliE EF}J':ECT O:E' CATTL:S , ShES? , .A.:c'fD ~iOESE lJ~i.NUi:lES UPON SUG.A...'t 
BEETS : WI-1:61\.E TED r::A::flY.rGS • .;.?.:E .AP?LI:6D .AT T:fiE lJLLl.TES Oli' 6, 12, 
1 C'. "·"a" 2lr m.LOHS D1;P,=> ACiY<i' C J c..t..J...J. T o~..'l .L ..2J.J.L. _:......:J • 

==============· ================= 
Tons of 
Manure 
Per Acre 

None .. 
6-of covr 
1 y eq,r old . 
6- of shee1) 
1 yr. old 
6-of horse 

harvested Tons of 
beots per Beets 

acre per aero 

2()7l+O --l6~l~o 

21583 18. 51 

221.~23 18 . 94 

21303 18 . 54 

Percent 
Sucrose 

17 . 29 
1 6 . 75 

16 . 94 

16. 95 

·===--=.·===========~ 

AE)11r3nt 
Purity 

Percent 

Gross Suga r 
J> nr o,cro 

Pounds 

5671 
6201 

6417 

"6285 

Indicated 
Available 
Sugar por 
Acro ,Pounds 

5055 
5549 

5727 

5553 
l yr. old. 
6-of GOW 20867 18. 54 16. 88 88. 10 6259 55iJ+ 
6~ofshCG:P .21826. .18. 57 16. 76 89o01 _- 62~5 .. _5.2tt=···-··· 
6:--of. ho.rsq 2:1,521 18. 33 ... 17 ._o4 89._Sl ..... -·-··- ____ 6;:;:-!z ________________ 55 · 8 _ 
12-::-Qf cow 21501. . __ 20 .15. .16 • .59 .... _2; ] ~ .. 89 .. __ 66S6 5876 
12:-.QJ .. s.J:;.~ep -·- _g:u6J..___ .+9 •. 9:1, _______ .. J.9-59. .. _B7 . 46. _() 59~ ... 5767 . 
12- of horse 20982 18 . 82 17. 01 88 . 55 640~ 5670 
U)- of co\7.. 21163 :1.9. 65 . .. _15. 99 _86~97 628 ........ . 5465 
18- Qf SD€J '.::P. 2;1,3.51 .......... 2Q, l8 ________ .:!,6d5 ...... 87.• 31 __ 6599 ______ ... _.576? _______ _ 
18-of_l;lors.e ;21399. ____ 2Q.!'O!L. ..... }() . 39 __ .. 8] . 37 .. ~582 .............. __ . 5~84 
24-:-o.:[ .CQYL ......... 2QO;J)± ........... __ 20. 98. ······-······-15•.8.$. _ J~.6!_10 ··-·--·····-b377... ··-·-····· 5_ 91 
24-qf r:;hoe1) .. __ 20486 ··-·· 20 . 20. _ 16 . 09 87!.64 .. 6500 5697 
?4-of horse 20-~~7 19 . ?6 16.37 87 .. ?l_ .. 64o4 5605 

Note : All nanures are applied at the a-bove rates c o,lculated upon a 50 percent 
moisture content . Thoro are 5 replications of each treatment . 
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Table No. 3--EFE'ECT OE' VARIOUS BATES OJ!' .APPLIC.ATION 0]' COW HA.l'WRE 
UPON SUGAR :BEETS. WITE 'i:EE .ADDITIOl~ o:B' 150 POUNDS 
SUPER PHOSPiiATE TO ONl: IiALB' O:H' T:tlE PLATS--1936-1937 
RESULTS .AT TOlliUNGTON, WYOMI:N .::; . 

Treatments Harvest- Tons of Per- Gross Apparent Indicated 
Ma..l'l.ure Phosphate ed :Beets :Beets cent Sugar purity Available 

Tons Pounds Per Acre Per Acre Sucrose per Acre Percent S·u.car per 
Acre 

0 0 15700 8 .9 16.8 2990 82.1 2455 
0 150 19823 12.1 17.2 4162 87.0 3621 
6 0 19482 13.4 16.9 4529 80.9 3664 
6 150 20907 15.4 16.6 5113 84.6 4326 

12 0 19925 14.4 17·0 4396 85·7 4196 
1 2 150 20555 15.1 17.0 5134 81.5 lns4 
18 0 20378 15-3 16.5 5049 85·5 l.~317 
18 150 19304 15.8 15.8 4993 82. 6 4124 
24 0 20506 16.1 15.9 5120 Sl .l.~ 4168 
24 150 20363 15.8 15·7 l.~96l 83.0 4118 

Note: All manures are applied at the above rater; ca.lculated. upon a 
50 percent r.1oisture content . There are 5 replications of each 
trGatment. 

Smilv!ARY 

l. As a v7hole t:1e use of manure and legume·s in the rotations have indicated 
increasement of yields of sugar -beets and some decline in sucrose 
percenta.&;e but the yield increase h;:l.s been so much greater than the 
sucrose percentage decline tha.t :p rofitable use of manure and legumes is 
usually inc1icated by the additional indicated available sugar por acre . 

2. Excessive amo~~ts of manure have not been profitably used if both use 
of manure anc1 l a nd is considered. Twelve tons j)er acre usually produces 
near maximum returns and 6 tons por acre r)roclucos the groutest guin 
per ton of rnfu"l.uro used. 

3· On phosphate deficient land less manure is needed if phosphate is added. 

4. The sugar beet crop res:ponds readily to the direct applicn.tion of manure . 

SOME DATA ON RARE ELEl,::EiiJTS .APPLIED TO BE::iTS IN TEE FERTILIZER 

E. D. Brown - Canada and Dominion Sugar Co. 

··' A diseased condition of an agricultu.rC\.1 crop hets often been the 
stimulus to cUscove r a deficiency in t he nourishment of the plc..mt. The crop 
is in a dineased condition beco.use of some patho,::;ene o.t v7ork in the t·issues , 
but tha t pathogene is very often t he r e because or' sone fnu.1 ty so i1 concli t i on. 


