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Fie;ure 5• The effect of a hi t;h lewl of phosphate (left) on the t;rowth of alfalfa as oomtnred 
to the applbation of copper sulfate alone (right) . cache Cotmty plot s, June 1952. 
The fertilizer was applied in 1947. (Photo courtesy of D· w. Pittman) 
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hi&h yie l d res ponse to the application of phosphate fertilizers. 

The carotene content of the dried hay showed no significant differ

ences a.mong the treatments for any of tho areas studied . For the most 

part , t he carotene content ,.as quite low in the dried, finely-ground 

sa:nples, as seen in t ables 6 and 7• Mitchell, Schrenk: and K1nb (1948) 

reported that alfalfa meal loses carot ene very rapidly when sample 

bottl e s are opened o~oasionally s o that rap i d oxidation occurs . It is 

noted in table 7 that the carotene content is approaching zero in some 

oases for t he dried hay whereas the carotene from the fresh hay of the 

salllB orop is around 40 to 50 n,; . per 100 grams . In same cases the hay 

renainod in the fie l d a full day before the samples were taken; at other 

tim>s the sa1:1ples were taken as soon as the hay was out. This can account 

for much of the variation in the e.mount o f carotene bet\Teen crops from 

different areas and be tween crops from the s&.mfl area. '!'his is noted in 

table 7 where the carotene of the second crop of tile Cache County hay 

was nearly non-existent and that from the wayne County plots was found 

to be around 10 mg . per 100 grams. The differences in carotene content 

of the d ried hay be~een crops and be~Neen locations could possibly come 

from one or more of the following sources: length of time afte r cutting 

that samples were taken , length of tiloo before the actua l analysis was 

run, and the number of times sample bottles were opened before t he analy

sis was rtm. 

The oa.rotene content of the fresh hay from the fertili£ed plots was 

si[;llifioantly greater then that from t he unfertilized plots where the 

yield was highly significant, that is, from the Cache and Emery County 

plots as shown in tables 6 and 7. It was not significant e lsewhere. 

The tocopherol content of tho hay did not show any significant dif

ferenc es, but. as shown in tables 7 and 8 , wrore the tocopherol content 



!Lble 6 . C&roteiiiD ccmtent o~ treah and dried a.ltB.l.ta and tocopherol content of dried &l.t'&ltB. bay trom 
fertilized and tmf'ertillnd plota, Emery County, U't&h. f'irat cutting 

a 9+ 
b 108 

c 216 

d 216 

e 216 

Treatmente 
(Pounds per acre) 

P20S (1) 

P205 

P205 

P205 

PtJ5 

r 1.2 to 15 tona poultry ~~~>.nure 

g 216 P2o5 I trace element. (3) 

h control - un.f'ertillud 

L.s.D. 0.05 level 

Fresh 

32·9 

36.0 

52.4 

~·3 

54-0 

40.3 

54.6 

32.4 

5·3 

Carotene Tocopherol 
(mg. per 100 g.) (mg. per 100 g.) 

1951 1952 1951 

Dried Dried Dried 

3·1.2 0.32 5o0 

2.52 0.45 4.5 

2.93 0.11 4.8 

3·30 0.22 4.6 

2.74 0.09 7·3 

3·18 0.42 3·6 

2.87 o.28 5·3 

3·23 o.46 4.8 

na(4) na na 

(l) ~c; -s applied as treble superphosphate, P20so ~ eao, 21%. plus some trace ele-nts 
(2) Poultry Dallure, 1.2 to 15 tons per aore 
(3) Tr&oe el-nta consisted or 4B lbs. borw.x, 24 lbs. oobe.ltous chloride, 97 lba. l!allg&neae aul.t'&te, 

and lJJ lba. copper sulfate per acre 
(4) ns - not significant at the 0.05 level of' probe.bili t;y 



Table 7• Carotene content o!' fresh and dried al!'alfa hay from fertilized and unfertilized plot SJ \layne, 
Utah, and cache Counties, Utah. 

a 

b 

0 

Treatments 
(Pounds per aore) 

(1) 

I 100 copper sulfate 

d 100 copper sulfate 

e 168 P2o
5 

I 8 to 10 tons cattle mnure 

f 8 to 10 tons cattle manure 

g 168 P2o
5 

I trace elements (2) 

h Control - unfertilized 

L.s.D. 0.05 level 

wayne 1952 
First orop 

Dried Fresh 

8.08 

ns 

45·9 
45.2 

43·3 

45·5 

40.0 

nB (3 ) 

carotene (q;. per 100 g.) 

utah 1951 
Second crop 

Dried Fresh 

2.24 
1.88 

2.05 

2.45 

2.18 

1.94 

2.08 

2.15 

nB 

46.0 

45 .2 

45·5 

44.6 

42 .8 

47 .0 

44.6 

47·1 

ns 

caohe 1952 
Second Crop 

Dried Freab 

2.54 

2.32 

2.06 

2.13 

ns 

21.2 

20.6 

(1) P2o
5 

was a pplied as treble superphosphate: P2o
5 

42f.J cao 21%. plus some trace elements 

(2 ) Trace elements cons i sted of 50 lba. borax, 35 l bs. oobaltous chloride, 100 lbs. manganese sulfate, and 
35 lbs. zinc sulfate per aore 

(3 ) · n.a - not significant at the 0 . 05 level of probability 



Table 8. The tocopherol content of dried alfalfa hay from fertilized and unfertilhed plots , ''ayne, Utah 
and Cache Counties, Utah. 

Tocopherol (mg . per 100 g. ) 
Treatments 

1952 Pounds per Acre wayne , 1952 Utah, 1951 Cache , 
First crop Second Crop Second Crop 

a 8L~ P205 {1 ) 15. 4 10 . 6 20.2 

b 168 P205 16. 7 10. 2 17. 1 

c 168 p 0 
2 5 

I 100 coppe r sulfate 16. 5 10 . 3 17· 7 

d 100 copper s l f a te F.? 10 . 5 18 . 0 

a 168 P205 I 8 to 10 tons cattle !llllnure 16. 1 10 . 0 18. 1 

f 8 to 10 tons cattle n:anure 15.7 10 . 3 18. 3 

g 168 P205 I t.raca elements (2) l 'j . 2 10 . 2 17o9 

h Control - unfert il it. ad 15· 3 9 . 8 20. 5 

No differences were found significant . 

{1) p2o
5 

was ap plied as t r eble superphosphate: P2o
5 

42~; CaO 21~ ; plus some ~ rn;e elements 

(2 ) Trace element s consisted of 50 l bs . borax, 35 lbs. cobaltous chloride , 100 l bs . mnn~ane se s ul rate, and 
35 lbs . zino sulf ate per acre 



25 

v~s l~v, the carotena content was also low. It cannot be said fran this 

study whetJ10r there is any oorrelaticn in this case, but it does shaw 

trends, BOth the carotene and tooo?herol oould have been lost from the 

same crop throuGh improper handlins of the samples. 



SUMMARY A!ID CONCLUSION 

The results of fertili~er experiments conducted on Ranger alfalfa 

hay in six O'tah counties indicate the following: 
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Alfalfa grO\m in O'tab on soils testin~ l01r in available phosphorus 

and high in lime generally gave a hich yield response to the addition of 

phosphate fertilizers, In several areas it ?IllS found that one applica

tion of 100 to 216 pounds of phosphorus pentoxide per acre effected sig

nificant yield increases for five years . 

For the most part the addition of copper, mansanese, cobal t, boron 

and zinc did not infloonce the yield of alfalfa hay, 

The carotene and tocopherol cont ent of tho dried, finely ground hay 

showed no significant differences be~R&en fertilized and unfertilized 

plots, even thoUGh there were highly significant differences in the 

yields f r om these plots , 

The carotene content of the fresh hay ''"' found to be si~;nifioantly 

highor from the fertilized plots than that from the unfertilized plots 

where tho increases in yield was also hi ,_;hly s ibllifioe.nt. 

As the fresh IM to rial showed sicnifica!lt differences of oarotell8 

content and the dried raterial did not, it would seem that the dried, 

finely ground hay los es carotene so ru ~ idly that its determinAtion can

not be used as a reliable basie for estimation of original carotene con

tent. 
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