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BECAUSE OF THE L-\CK of positive experimental evidence on the 
response of sugar beets to phosphate fertilizer in  the Sacramento and San 
Joaquin VaHeys of California,  a series of experiments were undertaken 
during the 1 947  crop season to ascertain the effectiveness nf phosphate in 
increasing yields of sugar per acre. 

Twelve separate trials were made six were located in  the San Joaquin 
Valley in Kern County and six in the lower Sacramento Valley. Each 
trial was conducted on a different major soil type on which sugar beets 
are grown in  the a reas concerned. 

The experiments were located in fields which had not been ferti l izcu 
""vjth phosphate for at least the 2 previous years. 

Methods and Procedure .-·Each trial consisted of eight plots-··-four 
treated and four untreated. The plots were paired and the pairs laid eno 
to end down the rows. A plot was four rows wide hy 1 0n feet long. 
Alternate numbers of each pair of plots ·were treated so that the treatments 
occurred in a checkerboard arrangement. 

The treatment was constant for each trial, but cunsisted of from 1 :;  7 
to 2 2 1  pounds of P :.>O�, per acre, depending upon the row spacing of the 
trial concerned. Single superphosnhate was handed from 4 tu 6 inches from 
the p lants in tht:' center two rows. The time of appl ication varied a mong 
trials from just prior to planting to thinning time. 

{}n the six triaLs in  Kern County, petiole samples wen.' taken fnJOl 
each p lot at 4 -week intervals and analyzed;{ to determine whether the 
t reatment had been effective i n  i ncreasing the phosphate i ntake of the 
plants and i f  Cl response was indicated by early low phosphate values. 

Each trial, treatment and control a l ike,  received n itrogen ferti lizer of 
the type and amount that c-ach grower applied to his fie ld .  

Eighty feet of the center two rows of each plot were harvested. 

Re.Hdts.- There was no visihlc response- to the treatment in any trial 
,Lt any stage of growth. The yield data are tabulated in  table 1 .  Data are 
p resented for eleven trials only as circumstances prevented h arvest of the 
twelfth. 

1Conducted
. 

by the Spreckds S u g . u  Cumpany i t !  cooperatiun \v i t h  �r .  Albcrt Ulrich of t h e  Division 
of Plant NutritlOll, UmversIty of Cal iforma, and the Extension S<':rVlce of Kern County, California. 

2Spreckcls Sugar Cumpany.  
3AlI  petiole an<llpcs \ V a e  made by the Division of Plant Nutritit->'l. Uni\'er�lty of California . 
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Table 1 ._ S u m ma " Y  of yield Jata, 1 9 4 7  phosphate trials. Each value is the mean of fou r 
'·('p l ications. 
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Difference Difference Difference 
Trial number Treat� Tons Beets in tons beets Percent in suga r  Tons sugar in tons sugar 
and soil type ment per acre per acre percent per acre 

Exeter sandy P '  2 1 .2 1  +.;;lJ  1 4 . 1 7 1 . 1 :.1  �.OOS 
l o a m  0 2 0 . 6 2  1 5 . :3 0  3 . 1 3 6  
D ifference requi red 
fut" signi ficance ( 1 9 ; 1 ) ·i . n  . 4 9  

Delano loamy P :1:� . � 11  + l. l H  1 2 .52 + . 0 2  4 . 2 4 7  
sand 0 ;�2 .72  1 2 . 5 0  4 . 0 8 8  
D ifference rCQui rerl 
for signi ficance ( 1 9 : 1 )  2 . 8 6  . :{ 9  

Hesperia P :H .-" !l + . J 1  1 4 . 2 6  -.04 -1.705 
sanrly luam 0 :H .5X 1 4 . 3 0  4 . 4 6 R  
D ifference requ i red 
foe significance ( 1 9 ; 1 )  7 . R 9  2 . 4 4  

Traver fine P :{;�. 72 - 1 . 0 4  1 2 . 8 8  -·-.6g 4 . 3 5 4 
sandy loam 0 ;�'L7li I :� . 5 7  4 . 7 2 6  
Differcncp required 
for significance 1 11.1 : 1 )  2 . I a  2 . 41 
Sacramento P 2 0 .34 -- ·3. 1 5  1 2 . 70 --.28 2 . 5 8 8  
c l a y  0 2 d . fi g  1 2 .4 2  3 . 1 3 3  
D ifference required 
for significance I I U : 1 1  2 . 7!-l 1 . 06 

San Emigdio l' h . D O  + 1 .6 7  1 4 . 0 0  - -- .68 .9R8 
fine sandy loam 0 5 . 2 :�  1 4 . 6 8  . 7 8 2  
D ifferO?neO? required 
for significanee ( U J : l 1  1 . 2 4  1. 6 8  

Yolo clay P ;:; . 7 5  - . 2 0  1 4 . 1 0  + 1 . 0 4 . 8 1 2  
loam 0 5 . D 5  1 :3 . 0 6  . 7 6 :3 
D ifference l"(' (j u i l'ed 
for significance ( 1 9  : 1 )  5 . 0 R  4 . S g  

Yolo clay P 1 5 . 3 7  -I- . :l l  1 1 . 7 5  .92 1 .8 1 4 0 1 5 . 0 6  1 2 . 6 7  1 . 9 1 7  
Difference r·C'Qui,· ... d 
for significance ( } 9  : 1 1  . 8 6  :';'83 
Yolu loam P 1 :1 . 7 11  -·1.117 HU 1  . 2 0 2 . 2 5 8  0 H.ft� 1 6 . 6 1  2 . 4 5 6  
Diffcrpnce l'cQ u i r('d 
for significance ( 1 \1 : 1 )  2 . 2 $1  2 .8 1  

Sacramento }' 2 4 . 0 (J  -.n 1 7 . ::l 4  - -. 5 ,1 4 . 1 3 5  
c l a y  0 n.03  1 7. -" R  4 . 0 8 7  
Differ('nce reQu i r-O?d 
for "ignificance ( 1 9 : 1 1  7 . 1 6  . 7 2  

Columbia clay P 1 4 . 7 7  . 5 5  2 0 .  1 :�  . ' 1  2 . fl 7:3 
loam 0 1 5 . :; 2  1 9 . 32 2 . U fi O  
Difference requi red 
for sign i ficance 1 1!)  : 1 ) 2 . 1 1  .7S 
' P c:::... phosphate : O --= ("()ntl"o l .  
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The yield data on trial 6 inJicate a response to the treatment in  tons 
of beets per acre.  However, the increase is not significant in sugar per 
acre.  It  is felt  that the yields from these plots were too greatly affected 
hy curly top to afford conclusive evidence. In this trial there is a good 
correlation between yield and the number of beets harvested per plot. This, 
plus the fact that petiole analyses show no :indication of a phosphate 
deficiency, leads to douht of the significance of the response pending the 
result of further trials in this area. 

No entirely satisfactory explanation can be offered for the significant 
decrease in yield in the phosphate treatment of  trial )". This may have 
been due to the fact that in three of the four repl ications from 30  to 50 
more heets were harvested from the paired treated plots. There was no 
apparent reason for the population differences at harvest time other than 
the possihle failure ill ohLlining compar,thle thinncu stands. 
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The significant decrease in  sugar percentage in  trial 1 and the signifi� 

cant increase in sugar percentage in trial 1 1  do not amount to much in  a 
practical way as the differences were not enough to significantly effect the 
yields of sugar per acre. 

Petiole analyses on trials 1 through 6 show that the heets i n  the 
treated plots initially receiveJ greater amounts of  PO� than the control 
plots; but the P0-t levels in the control p lots, with the exception of trial 2 ,  
never reached the critical level a s  defined b y  Ul rich-l .  I n  trial 2 ,  the POt 
concentration in the petioles from three of the fouf control plots rcached 
the critical level sometime during the last month of growth. The deficiency 
was not of sufficient duration to be noted in yield response . Had the beets 
been al lowed to grow for a longer period, a response may have heen noted. 
It is clear that this area shoul d  be watched for possihle future response to 
phosphate fertilization. The petiole analyses data for trial 2 arc presented 
in tahIe 2 .  

Table 2 .  Phosphate ('oncentration i n  sugar beet petioles from t " ial  2 .  

Critic-al level = 600_800 ppm. Expz'essed i n  p p ITI .  of P O ,  -P ( d ry ba�ds ) 

Date SaDlpling 
Replication 

numb .. r Treatment March 4 April 28 June 2 5  _____ 
�

J
�
u

�
ly

�
' 8

�
' 

P'  o p 
o p o p 
o 

2 7 5 0  
2 1 0 0  
2 9 8 0  
1 7 1 7  
3 8 1 0  
2 6 2 0  
2 7 7 0  
1 46 0  

;�(J1 0 
2 3 4 0  
8 0 0 0  
2 2 4 0  
;1 4 2 0  
2 3 3 0  
;�26U 
2 7 4 0  

' P = pl ot fertilized w i t h  superphosphate ; O :- con tz·ol. 
�Harv('-st date. 

SUl111nary 

2 2 8 0  
2 4 4 0  
2 4 8 0  
] 50 0  
2 5 :-)0 
2 2 1 0  
2 7 8 0  
2 4 R O  

l I R O  
5 2 0  

1 1 5 0  
8 5 0  

1 3 :l 0  
730 

1 6 :l 0  
1 1 70 

1 .  Twelve experiments were conducted, each on a different soil ,  to 
determine if sugar beets would  respond to phosphate fertil i zation .  

2 .  Yield data did not  indicate a definite response to phosphate in  any 
of the trials. 
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a !1 a l y � , s  as gtlJJc tn t h e  n u t J l t ;Oll " f  ,ugar lwc{s I n  




