




Table 21. Vi tamln :B12 Like -actlvi ty of Ranger Alfalfa lia3' Produced on Fertilized and Unfertilized Plots on 
Tuttle Farm, Castle Dale, Emer,y �C�~�n�t�y�,� 1949 

a b S; d ! f g h 

129 Ibs 258 lbs 516 Ibs 516 Ibs 516 Ibs 12-15 tons 516 Ibs Control, no 
tap (1) tap tap tsp plus tap plus chicken tap plus fertilizer 

100 Ibs 12-15 tons manure trace added 
CuS°4 chicken elements 

manure (2) 

�~�T�r�e�a�t�m�e�n�t�8� �~�~�r� acre - �~�~�l�i�e�d� �~�r�i�n�G�l� 1242l 
�V�~�l�u�e� III milli£ram! �~�e�r� huadred grruD! on dry basis �~�x� l,Q-'l 

Beplieatlon Second Crop 

1 .173 .181 .227 .137 .135 .187 .263 .127 
2 .167 .178 .243, .142 .137 .112 .254 .130 
:3 .169 .178 .2)7 .147 .139 .1'78 .264 .132 
4 .178 .180 .240 .142 .142 .174 .258 .135 

A: .. erage .141 .179 .237 .142 .1)1 .178 .259 .1)1 

Replication Third Crop 

1 .154 .121 .201 .153 .142 .142 .232 .214 
2 .16) .127 .198 .150 .145 .147 .221 .205 

:3 .167 .125 .195 .148 .143 .138 .243 .221 
4 .164 .125 .203 .142 .138 .144 .241 .232 

. 
ATerage .162 .125 .199 .148 .142 .143 .237 .218 

. ' 

(1) tap • treble lIIlper phOapMte. avaHable P20r �4�~�:� CaO, �2�l�.�~� and some trace el8118Dt •. 
(2) Borax, 48.4 Iba; cobaltou8 chloride, 24.2 1 s; copper sulfa.te, 48.4 lbe; and manganese sulfate, 98.6 

1 be per a.cre 
\.a) 
0 



Table 22. Vitamin 112 Like-actlv1~ ot Ranger Alfalfa ~ Produced on ~er\11ized and Unfertilized Plota on 
Wilson Farm. Petersboro, Cache County. 1949 

I ~ I II I " , ~ 
200 Ibs 400 lb. 400 Ibs 100 Ibs 400 lb. 8-10 tons 400 Ibs Control. no 
tap (1) tap tap plus CuS~ tap pluB cattle tap, plus fertilizer 

eusC14 8-10 \ons aa.nure 'race adde! 
cattle elements 
Jl&llU'e (2) 

~!E!a\aeD~1 :Ear agEl - &l)l)ll.s is IEli!llia J:948l 
'aly ill a111iLre a ~er bgnd,[ed stallS Oil dp baal. (I lQ-Sl 

RJ!plieatlon Second CrOP 

1 .127 .132 .212 .142 .240 .182 .139 .123 
2 .132 .12S .212 .128 .229* .116 .142 .132 
J .124 .1)8 .221 .147 .220 .169 .136 .126 
4 .129 .137 .260 .158 .242 .113 .1J4 .12" 

ATerace .128 .133 .228 .1z.4 .176 .115 .133 .126 

Repllat10n Third Crqp 

1 .125 .237 .181 .120 .1.50 .210 .187 .22) 
2 .129 .243 .172 .121 .162 .205 .175 .187 
:3 .122 .2S8 .168 .132 .146 .214 .11:3 .229 
4 .130 .253 .142 .125 .1)4 .2)0 .179 .232 

A'Yerage .131 .248 .167 .126 .153 .215 .179 .21S 

(1) tap • treble 81Iper phosphate. P20S. 43; CaO. 2l.~ and SCIDS trace elem~nt8 
(2) Borax, 50 lb.; cobaltou8 chloride. 35 Ibs; ma.nga.neae sulfa.te, 100 Ibs; and z-tnc sulfate, 3S lb. per acre 
• Estimated 'Yalue 

y 
..... 



fable 23. Arlal.7811 ot Variance Qf Pantothenic Acid Content ot Ranger Al 
Counties of Utah, 1949 

Sources of MIAN 
d.l. eyh' RYAA··U Sap. 

Varia.\lon (1) F,ME,boro PuM,. Doye Creek 
Second Crop ftlir4 Cro; S.AoH CIOQ Jir.' Crap 

Treatment ? 0.0514 0.103:3 0.OJ57 0.0815 

Replication J 0.1512 0.0546 0.02.36 0.0077 

.rror 21 0.11S; 0.09.54- 0.0790 0.0502 

. Total 31 

L.S.D. (2) 0.090 0.454 0.042 

TEe'tmtnt/aqr, (J) Tr.atment Mean! (Valu.8 in ml111 

200 lb. t'J> (4) '.99 4.)2 4.10 .1.81 

400 lb. tap 3.86 4.16 3.93 4.00 

400 lbs tap plus 
100 1 ba OuS04 4.07 4.41 3.97 3.57 

• 
100 lb. CuS04 3.99 4.2' ).91 4.00 

400 tap plus 8-10 
tons cattle manure 4.16 4.09 4.08 3.8) 

8-10 tons cattle 
1JJ8.l11Ir. 3.91 3.94 4.05 3.68 

400 tap plua trace 
element. (5) .:3.84 4.13 ).87 3.91 

Control, no ferti-
lizer added 4.09 4.10 3.99 3.98 

AYerage of plota '.99 4.18 3.99 3.8S 
·(l) Degr •• ot treedom 
(2) Least sicnlticant mean ditterenoe a' O.Os probab111\r level 
(,) rertl11sera applied in aprtng, 1948 
(4) !reble super phosphate, P203t~: CaO, 21.~ and Bome trace elements 
(5) !orax, SO lb,: cobaltoua chloride, JS Iba; maagan.8. su1t~.te. 100 Ibs 
• Statlatical17 signiticant at 0.05 probab111t7 level 
•• Statistically h1ghlr significant at 0.01 probab11i~ level 



" 
falta ~ Produced on Fertilized and Unfertillled Plots in Different 

BYAU§ ,.2l 
Jwm 11l1\tlYl Ut~ 

Moa~l~ll.o Ra~le~~ VIral Llhi 
lire' Qrop rlrl~ Crop Second Crop s,coA,Q. Crop Tbird Crgp 

0.0932 0.0686 0.1614 0.1881 0.1662 

0.1608 0.0272 0.195 0.0198 0.1692 

0.0913 0.0:3.51 0.1783 0.1600 0.0722 

0.445 0.276 0.606 0.588 0.395 

gram. per hundred grAJDS drY baai,) 

3.97 4.32 4.05 3.8) 3.89 

3.69 3.88 4.14 3.29 4.03 

'.73 4.11 3 • .59 3.70 ).92 

3.19 4.23 4.05 3.74 4.14 

3.51 4.03 3.66 3.36 3.71 

3 • .54 4.09 3.92 ,.69 3.93 

3.58 4.12 3.82 3.92 4.40 

).78 4.06 4.03 3.62 4.06 

3·70 4.11 3:94 3.52 4.01 -

zinc sulfate, 35 Ibs per acre 



Table 24. Analysis ot Variance of rolic Acid Content of Ranger Alfalfa 
Of Utah, 1949 

Sources of MEAN 
d.f. Cighl Dt!~Qaml lY 

Variation (1) Pet~rlboEo pP.chelnl DQ!I CllIJs 
Sigoai Qr~ Th~J:g C[!?R Seg on!! Q[g:e •• litat 2l2:e •• • •• 

Treatment 7 0.00400 0.01914 0.01614 0.03357 

Replication :3 0.00100 0.00867 0.00033 0.00767 

Error 21 0.00:333 0.00471 0.00605 0.00657 

Tota.l .31 

L.S.D. (2) 0.077 0.101 0.114 0.119 

treatmen,/acr, (3) Trea!!.nt MOaB' (Valie@ In ;1111 

200 Ibs \sp (4) 0.612 0.582 0.686 0.570 

lJOo lb. tap 0 • .556 0.607 0.621 0.586 

400 Ibs tap plus 
100 1 be CuS04 0.624 0.573 0.622 0.568 

100 Ibs CUS04 O.5lW 0.583 0.765 0 • .561 

400 tsp plus 8-10 
tone cattle manure 0 • .573 0.640 0.638 0.623 

8-10 tons cattle 
mamtre 0.625 0.455 0.633 0.583 

400 Ibs tap pluB 
trace elements (5) 0.602 0.689 0.570 0.620 

Control, no ferti-
lizer a.dded 0.606 0.657 0 • .569 0.838 

Aver~e of plots 0.592 
(1) Degree of freedom 

0.595 0.638 0.619 

(2) Least signifioant mean differ~nc. at O.Os probab111t7 18.el 
(3) Fertilizers applied in spring, 1948 
(4) Treble super phosphate, P205. 42%; OA.O. 21. a% and some tra.ce elements 
(5) !orax, 50 Ibs; eobaltous chloride a 35 Ibs:manganeee sulfate, 100 lbs 
• St~ti8tical~ significant At 0.05 probab111~ level 
*. Stat18tlcall1 highly s~1ticant at 0.01 probability leTel 



~ Produced on 'er\111184 and UnfertIlized Plo~8 in Different Counties 

aUAUI ,.2l ( 

Jutn 3l&aSH R!iM 
Jl2Il~lQI'12 !I!!~I~~ I!£na~ ~Gl 
llrgt ~~21! l&EI~ gE~ ~goed CEe1! §IG ond C£s !!liE4' QEsm •• •• • • 

0.00643 0.0)814 0.04551 0.01314 0.00814 

0.0063J 0.00161 0.00061 0.00900 0.00633 

0.00662 0.00162 0.00138 0.00528 0.00300 

0.059 0.055 0.101 0.080 

Gam. pn lpld£'4 erHs da baai,) 

0.6'9 0 • .548 0.612 0.556 0.519 

0.613 0.484 0.526 0.619 0.5.52 

0.601 0.519 0.621 0.636 0.611 

0.619 0.671 0.531 0.572 0.6)6 

0.,509 0.619 0 • .531 0.472 0.S40 

0.604 0.131 0.671 0.;4) 0.529 

0.592 0.602 0.769 0.571 0.553 

0 • .565 0.4)8 0.419 0.648 0.512 

0.593 0.517 0.586 0.577 O.S77 

zinc enliat., 35 lb. per acre 
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Table 25. Analysis of Variance of Vit amin B12 Like-activity of Ranger 
Counties of Utah, 1949 

Sources of J.1EA.N 

Vqriation 

Trea tment 

Replicati on 

Error 

Total 

L.S.D. (2) 

d.!. Cache 
(1) Petersboro 

? 

3 

21 

31 

Sec ond Crop Third Crop 
•• •• 

0.00782 

0.0016 

0.00010 

0.015 

0.00795 

0.00006 

0.00015 

0.018 

Duchesne 
Duchesne 

Second Crop 
•• 

0.00660 

0.00035 

0.00016 

O.OlD 

San 
Dove Creek 
First Crop 

•• 
0.00628 

0.00002 

0.00007 

0.013 

Treatment/~ore (3) Trea tment Me,ns {Values 1n mill! 

200 lbs tep (4) 0.128 0.130 0.229 0.181 

400 Ibs tep 0.133 0.248 0.149 0.135 

400 tsp plus 
100 Ibs CuS04 0.228 0.167 0.153 0.141 

100 Ibs CUS04 0.144 0.126 0.214 0.124 

400 tap plus 8-10 
tons cattle manure 0.176 0.153 0.250 0.133 

8-10 tons cattle 
manure 0.175 0.215 0.158 0.224 

400 Ibs tap plus 
traoe elements (5) 0.133 0.179 0.171 0.127 

Control, nO ferti-
lizer added 0.126 0.215 0.147 0.139 

Average of plots 0.1.57 0.179 0.184 0.151 
Degree of freedom 
Lea.st significp..nt mean difference a t 0.05 probability level 
Fertili zers Rpp1ied in spring , 1948 
Treb\p super phosphate. P20S. 4~; CaO, 21. 8% ~_~d some trace elements 
Borax. 50 lbs; coba,ltous chloride, 35 lbs ; manganese sulf~.te. 100 Ibs 
St~.tisticall.y significa.nt a.t 0.05 probability level 

•• Sta tistically high~ significant at 0.01 probability' level 



Alfalfa ~ Produced on J'ertl11zed a.nd TJnfert1l1~ed Plots in Di'fferent 
~ 

!BYABiS ,.2) 
U~ah. Juan Ulatah 

Men',,,eJJa Ran9lI~~ 'Rra1 LebJ: 
IlEal QJ:S5! l~J:I~ Cl!m SeG0aQ Qrg]2 S!riond CES?l2 Thi£si CrgQ 

•• •• .* •• •• 
0.00877 0.00783 0.00632 0.0062, 0.00667 

\; 0.00006 0.000410 0.00007 0.00013 0.00005 

0.00007 0.00016 0.0009 0.00013 0.00003 

0.012 0.016 0.014 0.017 0.008 

gram' per hpngred grams dU ba.ls) (x 10-5) 

0.228 0.231 0.178 0.184 0.130 

0.120 0.198 0.205 0.140 0.132 

0.126 0.145 0.233 0.204 0.135 

0.175 0.148 0.147 0.124 0.123 

0.225 0.222 0.215 0.167 0.150 

0.213 0.219 0.127 0.195 0.123 

0.209 0.125 0.147 0.241 0.247 

0.124 0.131 0.139 0.222 0.140 

0.178 0.171 0.174 0.185 0.148 

zinc sult9,te t 35 1 be per acre 



Table 26. Analysis of Variance of Pantothenic Acid, Folic Acid and VItamin »12 Like-activitJ Content of 
Ranger Alfalfa on Fertilized and Unfertilized Plots at Castle Dale, Imer,r County. Utah; 1949 

-C\l • -
tiD 
(1) 

~ 
::t g 

~ 
CD 
x 

-N • -
CD 
Q) ... 
! • 
~ 
CD 

:::c 

(1) 

Sources 
Treatmen' Replication 

0: VariatIon 
Error Total L.S.D. {2} 

7 3 21 31 

g. Pantothenic $of 
u 1011c 

0.426.5*· 0.0486 0.0547 0.344 
0.0210 0.00567 0.0098 

ref Vitamin :B12 s:: 0.00871*· 0.00017 0.00002 0.007 
N 

~ Pantothenic 
J.t 

Folie t> 
0.3295·· 0.2118 0.0590 0.357 
0.00843* 0.0030 0.00333 0.085 

1! Vitamin :B12 0.00663** 0.00003 0.00004 0.009 
n 

Va.lues in lIlilli£rams 'Per lllmdred £rams on drY basis 
Treatment 129 Ibs 250 Ibs 516 Ibs 516 lbs 516 lbs 12-15 tons 516 lbe Control, no Aver. 

of 
plots 

per acre tap (4) tap tsp tap plus tap plus chicken tsp plus ferti-
(3) 100 Ibs 12-15 tons manure 'race lizer 

CuS04 chicken elements added 
(5) manure 

g. Pantothenic 4.36 4.26 3·50 ).85 4.10 3.84 ... 
rolic 0.516 0.717 0.549 0.489 0.545 0.594 (,') 

"g VttamtnsJ12 0.147 0.179 0.237 0.142 0.131 0.178 
It 10-N 

ga Pantothenic 4.16 J.B6 4.18 4.:32 3.37 3.95 
b lolic 0·540 0.567 0.616 0.501 0.5B4 0.634 
"d Vitamin 112 0.162 0.125 0.199 0.148 0.142 0.143 
k (x 10-5) fP"\ 

Degree of freedom 
Leas~ significant mean difference at 0.05 probabilit7 level 
Fertilizers applied in ~rlng, 1947 
Treble super phosphate, P20.s. 4Z£; Ca.O, 21.~ and some tra.c·. element. 
Borax. 48.4 lbs; C0012. 24.2 Ibs; CUS04' 48.4 Ibs; MnSOz., 98.6 "lbs per acre 
StatiBtlea1~ significant at 0.05 probability leTel 

3.73 4.40 
0.531 0.505 
0.259 0.131 

4.01 4.06 
0.549 0.620 
0.2)7 0.218 

4.01 
0.556 
0.116 

:3.99 
0.516 
0.172 

•• Statistically highly significant at 0.01 prob~bl11~ leTel 

w 
CD 



IUMNA.RY AND CONCLUSIOI 

1. Three hundred and fifty-two '1fferent samples of alfalfa 

~ grown on fertilized and unfertilized piott in Cache. Duchesne, 

1m817. San JU811, Ulntah and Utah eounties of Ute.h were collected 

during the weason ot 1949. 

:3 9 

2. Determination of samples ~entioned above for the content of 

Pantothenic acid, folic acid, and vitamin ~2 like-activity were made 

b.r m1crobiologieal methods. 

J. In general, there .e?e 8t~tistically significant differences 

in the content of folic acid and vitamin !12 ltke-actlvl t 7 in Ranger 

a.lfa.lfa hq of the same crOi, in the same location due to the fertiliser 

treatment. There appeared to be no significant difference in the content 

of Pantothenic acid of the same crop except in the second an~ third 

crops of alfalfa in plote in Emery Count1 where there were highl1 

s~lflcant differences. 

4. The effect (1£ any one fertilizer treatment was not consistent 

fram crop to erop, eonnty to county, or location to location in the 

same county. No conclusion as to the effect of aQ1 definite type ot 

fertilizer on the content of pantothenic acid, folic acid, and T1tp~in 

112 l1ke-actiyity can be made. 

5. 'rhe lowest 8.'Y8rage eoneentrfl.tion of pa.ntothenic a.cid, 3.a9 

milligrams 'Per 100 gre.ms, wa.s found in the second crop in Uta.h OO\W.tl'. 

The highest average concentration, 4.47 milligrams :per 100 grams, was 

found in the third crap in Ca.che Oounty. 



• 

6. The lowest aTe-age cone.ntra~1on of folic acta. 0.472 milli­

grams per 100 grams. was found in the second crop in Utah Conntyl The 

highest concentration, 0.B38 milligrams per 100 grams. Wa.1 found in 

the first crop in San Juan County-

7. The lowest average concentration of ~lt~ln Il2 11ke-~ctiT1t7. 

0.12 :x 10-5 milligrams per hundred graJlls. vas found in the first crop 

in San Juan County. The highest a •• rage concentration, 0.259 x 10-
5 

milligram. per 100 grams, \BS found in the second crop of Emory County-. 

8. The variation in follc acid and vitamin 312 like-aetivitr ~n 

alfalfa ~ was ilndoubtedl1 due to th& different fertilizer treatment. 

9. fbe over-all statistical non significant difference in the 

content of pantothenic Bcid in alfalfa with respect to treatment is 

probabl1' due to some other f~.etors such as the variation in sampling 

and some error in ana178iz. 

10. Significant differences in fo11c acid,values were obtained 

in eight out of eleven alfalfa crops ana~zed. The addition of 

fertilIzers appears to be significant in increasing the folic acid 

value in seven ~ro,ps of alfalfa out of eleven ~l1zed. 

11. Significant tiitferences in vitamin B:t2 1 tke-a.etlvi tT were 

obtained in all alfalfa crops analyzed. The addition of fertilizer 

appears to increase the vitamin Bt2 like-activity in the nine crops 

aut of eleven anal7zed-

12. Jurther inTestlgation on this 9ubj~et will be required to 

determine other causea of the variation in the content of these 

vitamins. 
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