
Fertilizer Trials III Southeastern Colorado 
C .  E .  COR M A N Y ,  E .  P .  PATTI S()!\.',  A :-.l D  J .  T. A L E XA N DER1 

F OR T H E  PA.ST several years, the sucrose percentage of heets grO\Vll 
in the lower Arkansas \lalley of Colorado has been unusually low. 

Previuus studies ( 1 ) ,  ( 2 ) , indicated that phosphoric acid was the 
plant-food element must deficient for sugar beet production in this area . :.!  
Nitrogen was found t u  b e  deficient in  the lighter textured soils .  Littl\.." 
response had been observed from applications of potassium. 

This study was designed to determine the effect of different fertilizer 
applicatiuns on the gross yield of sugar per acre for the lower Arkansas 
Valley of Colorado. 

Two fields located near Bristol, Colorado, wefe used for these tests. 
The soi l  on each field was classified as a silt lua m. They had a pH of S . 1 .  
Each test consisted of eleven different fertili�er treatments i n  comparison 
to the check. In audition, onc field received In tons of harnyard manure 
per acre. Phosphate treatments consisted of 43 percent trchlc-superphos
phate applied at planting time. Nitrogen treatments consisted of sulfatt.." 
of ammunia applied as a side-dressing after thinning. The potash treat
ment was applied at planting time. The unmanurcd field had an insufficient 
amount of irrigation during the growing season. (This undouhtedly accounts 
for the low yields produced, and for the erratic response ohtaincd from 
the fertiliz.er tre;ltments on this field . )  

The treatments were replicated three times o n  the unmanured fielJ 

and four times on the 1l1anureJ field .  An;t1ysis uf varianct:: \\':lS ;-tp rlied tu 
Cl randomized block design ill tht: .statistical analysis of the data. In order 
lo better summarize the result.:; ,  the data from hoth fields were combined 
and another analysis was made. The re.sults for the unmanured field are 
shown in table 1 :  those for the manured In tl-tble 2 :  and those for the two 
fields comhined in tahle o. (Tahles 1, 2, 3 appended) . 

DiS('U�8ioll 

Although the results of this test are not highly significant statistically, 
some definite trends are apparent .  It is of intel-est to note that the manured 
field utilized more nitrogen than was formerly believed necessary for opti� 
mum yield. The highest yield in .sugar per acre WetS obtained from the 
treatment having the most nitrogen present ; namely, 400 pounds of 4 � 2 4 - 4  
mixture side dressed with  300 pounds of su i  fate of ammonia, a total of  
77  pounds of nitrogen. The ratio of nitrogen to  phosphorus is on ly  1 :  1 . 2 .  
It i s  o f  interest t o  note that a rather narrow N / P  ratio i s  exhibited in the 

lChief Al{ronumj�t .  Agricultural M�chanll:ation Supenntcndent.  and A�H)(iat..; Agronom ist . rt'�pec. 
t i",dy, Holly Sug" r CorpuratlOn. 

2The nlJmber� :n parentheses refer to btaature cited . 
• NoTI� : The write�s are 

.
ind::hted to Professor Rohert GarJner of the A"ronomy Department , (';" lor.l.l,) 

." & M College for hls adv!ce 1 0  outlininJ!: the treatment� \l.�t'd 10 thi8 tcst 
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treatments ranked in the upper five. The reverse trend i s  evident in the 
unmanured field. The treatments having the widest NIP ratios show the 
greatest yield in sucrose per acre. The manured field was much more active 
biologically and probahly made more efficient use of nitrogen added in the 
fertilizers. 

No resronse ,-va." ohserved for the treatment cont<lining potassium 
on either field. 

The comhined analysis of the t'\vo fields shows that a response can he 
expected from the addition of both phosphorus and nitrogen. The com, 
hined analysis does not show any definite trend in the relationship of 
nitrogen to phosphorus. 

Sununary 

The efficiency of the commercial fertilizer was increased by the addi
tion of manure to the soi l .  

A definite response from side-dressing with complete fertili4ers and 
fertilizers containing mtrogen and phosphorus was noted. 

A definite response \vas secureu from a pplications of phosphate fer
til izers. 

The most satisfactory treatment for this local area, considering both 
economy and plant response, appears to he an application of 400 pounus 
per acre of 43 percent treble-superphosphate with a side�dressing of 3 00 
pounds per acre of suIfate of ammonia applied after thinning. 

Table l .---Hesulb; of fertilizer teOlts on an unnlHnu l·ed ti",ld in thtO' Lowet· Arkan8as Valley of Colm·ado. H 1 4 7 .  

Su("rol't' 

Percent of 
Treatment Percent check 

400 pounds 0-4:l-0 

��g g���g: 200��O�0 + - 1- -
600  pounds 0-43-0 J 
Check (no treatm('nt l ___ _ 

200 pounds 0-43-0 _ _ _ _ _ _  _ 

199 ������ ��2
5
4
-
_
0
/ + } 

:WO pounds 20.5-0-0 -, 1 
200 pounds O-H-O t 
100 pounds 0-0-50 

200 pounds 4-24-4 

igg �����: ��4�{-_�0 + - -1 
400 pounds 4-24-4 __ 

aoo pounds 20.5-0-0 -1-
200 pounds 4-24-4 
300 pounds 2 0.5-0-0 I 
400 puunds 0-43-0 
General mean 

1 
I 

1 1 .07 
1 1 .4 7  
1 0.75 
1 1 .5";" 
1 0.9B 
9.85 

1V .50 

1 1 .47 
9 .\)7 

10 .2:5 
9.:37 

!J.kS 
10 .59 1<' value _ _ _ _ _  1 .6k2;� *  

5 perc('nt point _ 

1 percent point _ _ _ _ 

S. E. mean _ _ _ _ _ _ _ _ _  _ 

_ _ _ _  > 2 . 2 ;{ 
_ _ _ _  > 3. 12 

.5672 
Difference required for 

significance 1 .66 

"No significant diifer",nces. 

96 
9!1 

1 00  
!I S  

Gros8 sugar p e r  acre ordl'r 

Yield Gross lIugar 

Percent of Percent of 
Tons check Pounds. check 

1 3 . 7 / !1  
1:1.:HS 
1 :l .291 
1 1 .747 
1 2 . 1 13 
n.45;3 

1 2 .266 

1 1 . 4 ;n 
1 2 .:HO 

1 1 .4 2 7  

1 2 . 0:�O 

1 1 . 1 67  
12 . 36:'; 

1 1 7  
1 1 a  
1 1  ;� 
100 
1 0 3-

1 1 5  

1 0 4  

1 0 5  

1 0 2  

:i062 
3058 

2S9S 
2749 
2665 
2650 

25!17 

25\17 
2 -1 2 4  

2 :12 1  
2 2 6 0  

2 1 8l' 

2 6 2 ;�  

1 1 1  
1 1 1  
1415 

100 
!l7 
97 

H 4  " 
80 
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Table 2 . --Results of ferti l izer tests on a manured field in the Lower A rkansa" Valley of 
Colorado. 1 9 4 7 .  

Treatment 

300 pounds 20.5�0�0 + ) 
400 pounds 4�24·4 :WO pounds 2 0.5�0-0 + )1 _ 
400 pounds 0·43·0 
300 pounds 20.5·0·0 + I 600 pounds 0�43·0 :WO pounds 2 0 . 5·0·0 + 1 
200 pounds 0·43·0 
300 pounds 20.5·0· 0 '-j 
200 pounds 4-24·4 
200 pounds 4·24·4 _ _ 
::'100 po.unds 20.5-0-0 ---,--
200 pounds 0-43-0 -: 
1{)0 pounds 0-0-5U 
600 pounds U-4:1-0 
400 pounds 4-24-4 
200 pounds 0·4B-0 
400 pounds 0-43·0 
Check ( n o  treatment ) 
General mean F value _ _ _ _ _ _ _ _ _ __ 

_ 
5 percent point __ _ 
I percent point _ _  

S. E. of a mean _ _  _ 
Difference required for 

sign i fi cance 

"'No significant difference. 

Sucrose 

Percent of 
Percent check 

1 3 . 4 2  

H.OS 
1 2 . 9 5  

1 2 . '7 2  

1 2 . 2 6  

13.64 

1 2 . 5 0  

1 3 . 3 9  
1 2 . 9 0  
1 3 . 0 1  
1 3 . 0 1  
1 2 . 1 0  
1 2 . 92 

1 .2 7 8 :l '"  
> 2 .04 
> 2. 7 4  

.(0)<.8 

1 . U ;  

1 1 1 
1 0 8  

1 0 7  

1 0 5  

1 0 1  

1 1 3  

1 0 3  

1 1 1  
1 0 7  
1 0 8  
108 
100 

Gross sugar per acre order 

Yield Gross sugar 

Percent of Percent of 
Tons check Pounds check 

1 8 . 7 1 8  

1 8 .856 

1 8 . 6 5 0  

1 7.945 

1 8 . 2 5 8  

1 6 . 3 5 1  

1 7.540 

1 6 . 3 2 3  
1 6 . 742 
1 5 .692 
1 5 . 2 2 1  
1 3 . 6 4 4  
1 6 . 995 

4.6280 < 2 . 2 7  < 3 . 1 7  
. 7 5 4 4  

2 . 1 79 

1 2 0 +  
1 2 3 ·  r-
1 1 5  
1 1 2  
1 0 0  

5 0 1 0  

4948 

4828 

4566 

4476 

4406 

4 :366 

4B55 
4 3 1 5  
4079 
396!! 
3352 
438B 

2 . 8 8 2 4  < 2 . 2 7  
2 . 8 4  

2 6 8 . 4 :1 : H  

7 7 5  

1 4 9 +  

1 4 8 +  

1 4 4 +  

1 3 6 +  

1 3 4 +  

1 3 1 + 

1 3 0 +  

1 3 0 +  
1 2 f1 +  
1 2 :>-
1 1 8  
1 00 

Where treatmentll differ sign i fi cantly from the check (no treatment) they are marked 
ur -, indicating whether they are above or below the check . 

Table 3.-The combined results of fl:'rtilizer tellts on manured and unmanured field� in the 
Lower Arkansas Valley of Colorado. 1 9 4 7 .  

Sucrose 

Percent of 
Treatment Percent check 

199 �����: ��2t�-O - i } 
�gg �����! ��4\

-
_�·0 -+- } -

1;00 pounds 0-4::l-0 _ _  WO pounds 2 0 . 5·0�0 + - -}I - __ -.too pounds 0-48-0 
300 pounds 20.5·0·0 + 
200 pounds 0-43-0 
200 pounds 4-24-4 _ _ _  _ 

300 pounds 20.5-0-0 -+- ) 
200 pounds 0-43·0 + r -
100 pounds 0-0·50 J 

I l .H9 

12.01  

1 2 . 5 G  

1 1 .  7 1  

1 1 . 54 

1 2 . 7 1  

1 1 . 6 4  

400 pounds 0-43-0 _ _  1 2 . 1 8  

��� �����! ��2�_�-0 + -r - 1 1 .02 

200 pounds 0-43·0 _ _ _ _  1 2 . 1 4  
4 0 0  pounds 4-24-4 _ _ _ _  1 1 .76 
Check ( n o  treatment) 1 1 .X 7  
General mean 1 1 .92 
F value _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ 1.7320'" 
5 percent point _ _ _ _  _ _  > 1.89 
1 percent point _ _ _ _ _ _ _ > 2. 4 5  
S. E. of a M e a n  _ _ _ _ _  . 3 4 4 2  
Difference required for 

significance ___ _ .97 

'No significant difference. 

100 

1 0 1  

1 0 6  

" 
97 

1 0 7  

9 8  

1 0 3  

9� 

102 
99 

100 

Gross sugar per acre order 

Yield Gross sug-ar 
per acre 

Percent of Percent of 
Tons check Pound!! check 

16.462 

1 6 . 3 5 3  

15.034 

1 5 . 5 6 1  

1 5 . 5 4 3  

1 4 . 2 4 2  

1 5 .280 

1 4.603 

1 5 . 5 8 9  

1 4 . 1 5 R  
1 4 . 4 6 4  
1 2 . R 3 1  
1 5 . 0 1 0  
2 . 2 6 2 1  < 2 . 1 0  

> 2 . 4 5  
. 6 7 7 9  

1 . 9 1 7  

1 2 8 +  

1 2 7 +  

1 1 7 +  

1 2 1 +  

1 2 1 +  

1 1 1  

1 1 9 +  

1 1 4  

1 2 1 +  

1 1 0  
1 1 3  
100 

4001 129 

4001  1 2 9 

'I7ml 123 

3765 ] 22 

3648 1 1 R  

3 6 3 1  1 1 7  

3608 1 1 7  

�580 1 1 6  

:l�27 1 1 4  

:147:{ 1 1 2  
:H60 1 1 2  
3094 100 
3632 

1 .20�7· 
> 1 . 8 9  
> 2 . 4 5  
2 2 5 . 7 3 0 5  

638 

Where treatment differs sign ificantly from the check (no treatment) they are marked 
I or -. ind icating whether they are above or below the che ... k. 
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