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INTRODUCTION 

AlthOUgh nlJ'nlfll lenf llleuis nrC' commonh· llspd n~ OTll' of thC' sourCE'S 
of ",hamlll A in ciiets for pOllltr~·, little nttC'ntioll is ()nlinnril~· paid to 
thC' )l~e of the mcttls usecl. Howeyrr, tbp subjpct hns rpccin'd some 
scientific cOllsi(iI.'rtt tioJl. Fnlps nnt! Tl'PichlE'r ~ stu tC'd thn t the loss 
of Yitnmin J. in ulfnlfa leuf lllC'ul storcd nt room telllpprutltl'P in mason 
jnrs for 11 montbs may h(' 50 pE'l'C0nt of thE' vitamin .:-\. Qriginally 
prc".'nt. Smith 3 I'('poI'tecl thn t l('ay('~ of balcd nlfnlfn :;toretl about 
14 months in a hay hnrn contui1l0d 50 pere('nt less yitnmin .."'- thnn the 
leaves of freshly b'nled alfalfa. 

It se('mecl clesimble to ohtain clnta on the loss of yitnmin A from 
alfnHtl lenf mE'nls durin~ storage in papE'l'-linecl hurlnp bn~~, intlSlllUch 
as nlfa1ffl. l('nf meals are now c011lmon1~- pnckE'cl und stol'l'd in such 
bags. Accordingly, a seriE's of feE'clin~ trinls with chicks was conducted 
a.t\~the Southwest Poultry E~-pC'ri.nwn t Stn tion of the Blll'E':l1l it t Glrn
~e, Ariz., for thc purpose of studying' thp cfJ'pct of the len~th of the 
~rnge pE'riod on the relntin yitnmin A content of aUalJ'tl leaf meal 
llhtis packE'd and storcd. 

EXPERIMENTAL PROCEDURE 

ju'he first trinl wns begun on Xovembel' 16, 1934, w11m the meals 
were about 1 month old. The remaining trials wcr0 bpgun when the 
meals were of ahout the following n~E's: Second tI'inl, 4 Inonths; third 
tria], 7 months; fourth trinl, 14 months; fifth, nncllnst, trial, 24 months. 

I Submitted ror pul>licntion July 6, 19:1S. 
I FRAPS, n. S., !lnd TREICHI.ER, RAY. EFFECT OF STORAGE os ,'IT,UUS A Do' DRIED FOODS. Indus.. 

and Engin. Chnm. 25: 465-166. 1933. 
3 SlUTI!'. MARG."RET ('.,uDI.\C;;:. THE Ef'FEeT OF STORAGE nON THE I'ITAl!lS A COST EST OF ...LFAUA. 

HAY. Jour. Agr. Research 53: OSHlM. 1936. 
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Rhoele Island Red chicks were used in all five trinls. At the be
gllrling of each trial there were 45 chicks on pach diet. Tbey were 1 
day old when first fed the experimentul diet~. The chicks were 
weighed iuelivicl ually ou the first and fourteentb dnys nfter ha tching 
find at 14-dny intervals thereafter lmtil they were 70 dnys old. The 
quantities d fced consmned dlU'ing the initinl 13-c1n,y period and the 
'Subsequent 14-day periods were reeorded. The chicks were confined 
iu houses similnr in all respects and were brooded under similar electric 
ho'\'ers. 

The following hnsn,l cliet known to hI' deficieu t in vitamin A but 
adequnte in nli the otber kno\\'ll nutrjtive fa(·tors was used. TillS 
eliet was employed h~y IIeJTwtmg and Titus 4 in prey-ious e:.\.-periments 
with alfalfa lenT meal. 

Perccnt 
Gro' ".1 whitl' rOrtl___________________________________________ 64 
\-\heat midc\lhgs_ _______ _______ ________ _______ _____ ___ _ _ ____ 15 
80111111erical caseitl___ ___ __ _ _ _ _ _ _ ________________ __ __ ____ _____ 1.0 
Pure driNI yC'aRL____________________________ _____ __________ 4 
Groulld limestone ______ ___ __ _ _ ____ ____ ___ ______ ___ _ ____ ___ ___ 3 
RtrfiIlL" I bom'm('ILL. __ __ _____ _ _______ _____ _ _ __ __ ___ __________ 1 
Comlllon salt _ _ ___ _ _ ___ _ _ _ _ __ _ ___ ___ ___ _____ __ _ ________ __ ___ 1 

Jrrnrlialul ('rgoslProl ill oil (2.000 international units 'If vitamin Dpel gr!llll) _____________________________________ .____ _ _ _ __ _ 2 

Total__ ________________________________________________ 100~~ 

The following eight diets were fed in earh of the five trials: 
Diet 1-Hasal di('t onl\' .negfit·ye control dirt). 
Diet 2-Basal diet eHept that the iJ'J'udial pd ergosterol ill oil WfiS replaced, 

w(~ig-ht for wC'ight, hy cocl-Jiyer oil (po::;iti\'(:! control diet). 
Diet 3-991.~ percent of the basal diet find one-half percent of dehydrated 

lllfnifa h'af meal. 
Diet 4-991,~ PPJ'CPllt of the basal diet und one-half percent of sun-cured 

alfalfa ]paf 'npal. 
Diet 5---99 pl'rcent of t'1O bas.ll diet and 1 percent of dehydmted alfalfa leaf 

• meal. 
Diet 6-99 p(~rcent of the basal diet and 1 percl'llt of sun-cured alfalfa leaf 

meal. 
Diet 7-98 pCJ'('C'nt of the basal diet and 2 jJercent of dehydrated alfalfa leaf 

llwal. 
Diet 8-98 pprcent of the basal diet und 2 percent of sun-cured alfnlfa leaf 

meal. 

The SlID-cured find the dellyclra trd alfalfn leaf meals were prepared 
by fi manufactu1"rJ' in Yan Kuvs, Culif. Both meals were from the 
fifth ruttiug of alfalfa. in Orto1irr 1934. although the ha,s from which 
the meals '\'ere prrpared bud heen grown in clifl'erent fields and were 
not. cut on the samE' dnv. The delwdruted meal wns cured in an 
Arnold dr;\-er opf'l'ating at a temperuture of appro:xiruately 1,100 0 F. 
The hay from wliieh the sun-cured men1 was made was rured 4 days, 
durin!! wlllch t.here was no rnin or fog. Both meflls WE're stored at 
room temperat.m·E'. 

The cod-liver oil used in tile positive coutrol diet was prepared for 
human ronsumption and was guarauteed to contain not less than 700 
international units of vitamin A per grnm. Fl'egh batches of the 
positive coutroJ diet were prepared every 6 or 7 days t.o g'l\ard again",t 
undue lo~ses of the vitumin A supp1ied. by the cod-liver oil. 

• ilEl'WANG. 'BUIlT ""., nncl TITT.'S, IT'.nRl' "'. Al.FALFA LF.W MEAL AS A SOT.'IlCE OF YITAlIIN A FOR 
GROWING CHICKENS. Jour. Agr. Rcscllrch 54: 559-509, ilIus. 1937. 
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EXPERIMENTAL RESULTS AND DISCUSSION 

Tables 1 to 5 give the results obtained in the series of trials. In the 
various groups of chicks there werE' a few deaths from accidents and· 
other cnU,ies not nttributable to the diets: Therefore, in order to 
have compnr!lble data on the a.verug-c number of chick dttys repre
senting survivnl on each clie'c testE'd, the data shown in tables 1 nnd 2 
were calculated for the 40 chicks that lived longest on each djet. 

TABLE l.-Nnmber oj chickens living on the va1'1:Qlls diets at end oj each trial oj 70 
days' duration 1 

Chickens alivo nfter eonsumi:tg diets containing alfalfa lea 
me:ll SUPlllolllents of the. fllUowin!!; approximnto ng~s (at be· 
ginning of trinls) for n pcriod of 711 days

Diet Supplement in diet No. 
1month !.Illlonths I, imonti!s I' I1moni hs 1,2.1 months 
(trill I 1) (trinI2) (trial 31 (trinl ·1) (trinl 5) 

----·;-------------------------\--------;---------1--------1------
~Vl~m/Jer 


~on" (nCf~lItive. contron ••••••....•. o 5 

!? 2 percent of cod·liver oil (positivo 


N/tl/lber Number I Nltmbero! Number 

contrull .••••.. _.. ...•. •.•. __ 40 40 4~ I 40 4~ 
)~ pcrcollt of dehYdrnted nlfnlfnlonf 

moaL. ...••. _..... _... _.. _..... 40 40 

4 ~j! perrent of suu·cured alfalfa lenf 


I IlIoaL ......•..•.•••.............. 40 40 :: 1~ I : 

5 i 1 pcreent of dehydrated alfulfa leuf I

IlIenL ...... _.••...... .- ..•.•.. ·10 40 oIS I6 1 pcreen!; of sun·cured alfalfa lenf 
40 I 3~ I 23 

.. 2 ~~~~iif(Xd;;lli(jr;l~(I·nlf-;;I(n·lea[1 
32 ! o

(2) I8\2 ~rg[~~:~~:~~~l~~~I~~~:~I~~~~!~~lfI '" :: I 
I 

i 
40 40 I 40 

1 Bnsis of ~O chicks on each diet nt beg-iuning of each trinL 
• Datn not used becnuso of Ulortl1lit)· from fuctors other than diet. 

TABLE 2.-Total nltmber oj chick-dn.ys lived on the various diets 

[2,800 possible chick dn)'s] 

Diet 
No. Supplement in diet 

1 KOlle (nellati,," control) •••...•..... 
2 2 perccnl. of cod·lh·er oil (positive 

control) ..................... _._. 
3 ~ percent of dehydrated alfnlfn len! 

meaL •.•• _...................... .. !.~ percent o( sUll·cured uUulfllleu( 
l11eaL...................... _..... 

5 1 percent of dehydrated alfllU,1 leaf 
menL ............................ 

6 1 percent of suo·curer! nHI1HII lenf 
mcaL.•_....•• _.................. 

7 2 pCrC('Ilt of deh\'drntcd aUalflllellf 
meuL........................... 

8 2 percent "f sun·cured nlfnlfn lellf 
nlcnl_~ .. ______ .. ___ _______ ~ __.. _.. ___ 

Chick·tlnys Ji\'cd by the birds nftcr consuming, for iO doys.
dicts cuntnininl( nlfnlfalcnf meal sllpplenll'lIts of the follow· 
in!; apr"oKimntc Ilr;CS (nt bcgintlitl~ of triuis) 

1 IIlonth 4 months 7 months 11.1 IIlouths 2-1 months 
(trial 1) (trinI2) (trinI3) (trial 4) (trial 5) 

Number Number Number NlLlIIber Number 
1,218 1,716 1,420 O-H 1,255 

2,800 2, sao 2,800 2,800 2,800 

2,800 2,800 2,778 1,2G2 1,369 

2,800 2,800 2,700 2,210 2,070 

2,800 2,800 2,800 2,000 1,570 

2,800 2,800 2.800 2,763 2,653 

(Il (ll 2,800 2,698 2,030 

2,800 2,800 2,800 2,800 2,800 

1 Datn cot used beclluse 01 mortality from fuctors other than diet. 

http:chick-dn.ys
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The totulnumber of chick days for the negative control diet in the 
several trials was variable but was nearly the same in trials 1 and 5. 
Some of this variability was probably caused by differences in the 
'quantity of vitnmin A btored in the chicks when they were hatched, 
which, in turn, is attributable to differences in the vitamin A intake of 
the parent stock. 

Inasmuch as the chicks in the several t,riills were not from the same 
parent stock and were not hatched at the same season of the year, only 
the results obtained. in tbe same trial are strictly compar·able. To 
compare the relative ability of the diets to maintain life in anyone 
trial, an index of the ability of each eliet to maintain life was computed 
in the follo,dng manner: 

Chick days Jiyed on dict for) (ChiCk day~ lived on)
( \\"hieh ind(>x iR l){'illg computed - negative control diet _Index of ability to 


Chick ela.\·s lived all Positive)_ (ChiCk clays lind on) - maintain life:

( control eliet negative control diet 

As an example, the index for diet 3 in trial 5 (table 3) was computed 
as follows: 

~d(l9-1,255= ~l.i=o 074 
2,800-1,255 1,545 . 

.\ 
According to tbis method of computing the index, if a eliet contaiJH~d 

an adequate qunnlity of vitamin A, the numerical value of tbe index 
would be 1. 1£ the vitamin A content was inadequate, the index 
would be less than 1. 

TARLE 3.-Indices (lJ ability oj the diets to maintain l.iJe 

I 
I Indices of nhilit;' of diets to maintnin life after the hirds hadi 

I rOllslIliICd. for 70 days. dids containing ulfalfa leaf meel I supplements of the following approximate ages (at beginning
of trials)Did I Supplomont in diot 

No. 

I month 4 months 7 months 114 months 24 months 
Uriall) (triIl12) (triIl13) (trial 4) (trial 5) 

I 
1I 


Kone (!l!'~af,jve rontroIL___________1 0.0 0.0 0.0 0.00.02 2 percent, of ('od-liver oil (positiYOcontrol} __________________________ 
I. 000 1. 000 1. 000 1.000 1.000

),0, percent of dehydrated nlfnlfn It'af monL___________ . ________________ " 1. 000 1. 000 .984 .m I .OU 
4 J.:! percent of sun-cured alfnlfa leaf meaL. ___________________________ 

I. 000 1.000 .971 .087 .528 

[) 1 pe.rf'(lUt of dehydrated alfnlfa leaf 


, meaL_. ____ •__ ••.••••• _•••••_•••• 1.000 1. 000 1. 000 .Oot .204 

() 1 lll'rc'ellL 01 sun·cured nlfalfn leal 


mcuL_w ___ . 1.000 I 1.000 1.000 .980 .905 

7 2 perrent of doil";:drnlod-fiif,iiiu-lofiT 


(I) .045 .502I 1.000 I 
8 

2 m~~t~~~~~~s:'~~~~~~~~~~~I!~~~!~~!~1 (I) 
1. 000 1. 000 I 1.0001.000 1. 000 

1 Dala not usod becuuse of mortality from fuctors othor thnn diet. 

The c1nta in tables 1,2, nnc1 3 indicate that both meals, even when 
fed nt n level of onl~T oJ)e-hnlf of 1 percent of the diet, supplied enough 
vitnmin A to mnilltain life until those meals were a bout 6}~ months old. 
By the time they were 9% months old (end of trial 3) a. slight loss in 
vitamin A content becume apparent, but 1 percent of both meals was 
still sufficient. to mnintain life. Howeyer, by the time the meals were 
16}~ months old (end of trial 4) the loss of vitamin A became more 
marked, nnd by the tilne the meals were 26}~ months old (end of trial 5) 
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the loss was very pronounced. The data in these three tables also 
show that the dehydrated meal lost its vitamin A potency more 
rapidly thun the Slill-cuTed menl. 

The eJ..-periments of Hey-wang and Titus 5 demonstrated thnt appre
ciably more vitamin A is required to mnintain a normfll rnte of growth 
than is requirecl only to mnintnin life. This fnct is also ShO"\"ll by 
the data presented in this bulletin. Although one-llfilf percent of 
eitber of tIle two menls, w]l('n tbey were about 6}~ months old, supplied 
enough yitnmin A to maintain life, 2 percent did not supply enough to 
maintain n normnl rnte of growth when the meals were only 1 to 2}, 
montlls old (table 4). 

TABLE 4.-Al'cragc weight oj cMcl.'cns on last day oj each /rial (set'enlieth day) 

':\1A1,1'S 

I An\rngt' wPight of cbiekNls nfwr ('onstlTring, for 70 days,
diets coutniDing alfalfa leaf nwal supple', enls of the (01
lowing approximnw ages (at beginning of trials) Diet! Supplclllont in diet

Xo.! I 
1 1 monih 4 months I7 months IH months 124 months 
II (trinll) 

'1' 

(trial 2) (trial 3) (trial ,I) (trial 5) -- 1----1"----1
I Gra ms I Gra11ls Grams Grams 

1 IKOlle (Ilegnti,'o rontroll._______ •. _. <') ! ('\ I (2) (ll 

2 I 2 ~~~~~t)~I_~~~__!~~~~_~~I.~:~'~~:~~:.1 828 007' 72t 072 986
3 I ~5 prrcent of dohr,lrnled nlfnlfa I 705 

566 I (I) (I) 

4 : ~<!lo/~{~~~~~I:~~I~~.~~I:l~l~:~ffn~~~:I~~!:1 ~~~ I 781 I 357 (I) 

5 , 1 \':i~~~:l.:~!.~~:I:~~~~~~~_~:f:l!~~!~~i!-1 737 Ii 760 627 
1 

350 (1)
6 ~ 1 pl'rrent of sun·rured alfalfa leaf 1 

852 iJ.! I 504 

615 

721117 i2 ~Ef~~~~!~~~~I?~~~~~~:i:~~~!~~!~'~!~1 (3) 701 I 595 e'l('l 783 
8 : 2 percont of sun·cured alfalfa leal 

I lIlcaL __ •. ___ . ________ . _______ .__ 759 !
11 

861l 702/ 770 660 
i I 

1 None (negative COlltrol)_. ___ • ____ .• (Il(') (2l I <'l2 2 percent of cod·lh·cr oil (positive (ll 7521rOil trol) ____ • ___ .. _" __ . _..____ .•. 826 856 853 
3 ~ p!!recnt 01 dehydrated alfnlfu leu[ 6.Jl Imeal_•._...•_____ . ___ .•_. _.•_•._. 624 682 549 (Il
4 ~~ perrent of sun·cnred alfalfa leaf meaL.__. ____ •__ • ___. ____ •_.' _. __ 7.dl 1 745 410 <')
5 , 1 percrni of dehydrated alfalfa leaf I 


600 405
688 I ::~ I <'l 
671 750 70·1 447~ I~ ~~~~~:~~~~~~~~;~:~~;~~~~~~~~ 

e') 5H s !2 ~~cr~~iit-oc~~-uii:ciiril(ruHuifn-·lenT (') I :~: I 
j meaL_____..••______ ._. ____ . _____ j 669 742 638 603 667 

1 No survivors. 
• Insulliciellt sun'h'ors lor comparison. 
S Data not used beC!Uuse of mortality from factors otllor than diet. 

Lambert, Ellis, Black, and Titus 6 have suggested the use of a 
method developed by Titus and assocLttes at the Agricultural Re
search Center, Beltsville, Md., for determining the efficiency of feed 
utilization. This method is dependent on the fact that efficiency of 
feed utilization (E) is a linear function of live weight eW), and the 
equation E=O-lcW is an expression of the relationship involved_ 

• BEYWANG, B. 'V.. and TITUS, B. 'V. Soo footnoto 4. 
'LAMBERT, 'V. V., ELLIS. N. R .• BLACK, 'V. n., and 'l'ITllS, n. 'V. TUE ROLE OF NUTRITION IN GENETIC 

RESEAllCIl. Amor. Soo. AninJ. Prod. Proo. 20: 230-243. 1036. 
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After one has obtained the numerical values of the constants 0 and 
k by properly fitting the above-mentioned equation to the experi
mental datu, he cun reudily compute the efficiency of feed utilizution 
at any given live weight, the average efficiency between any two live 
weights, or the avemge efficiency from time of hatching to any given
live weight. . 

In the present series of e::\.-periments this method wus used for com
paring the efficiencies of the seveml diets. Since the positive-control 
diet contained an adequate supply of vitumin A, it was possible to 
obtain a relative measure of the adequacy of the vitamin A content 
of any of the other diets and, thus, to compure the other diets among 
themselves. 

The efficiencies of the diets when the birds had reached a live weight 
of 400 g are shown in table 5. The efficiency of the diet containing 
2 percent of cod-liver oil (diet 2) was considered as 100 percent in 
calclliating the relative efficiencies of the other diets. The data for 
diets 6 and 8 are of particular interest because of the relatively high 
indices of ability to maintain life on those diets, as shown in table 
3. At the end of trial 5, the relative efficiency of feed utilization 
when the birds had reuched a live weight of 400 g on the diet con
taining 1 percent of sun-cured meal (eliet 6) was upproximately 44 
percent less when it was 26;~ months old (end of trial 5) than when 

>it was 3}~ months old (end of trial 1). The index of ability to main
tain life hud decreased only 9.5 percent during the same period. The 
efficiency of feed utilization when a live weight of 400 g had been 
reached on the diet containing 2 percent of sun-cured meal (diet 8) 
had decreased about 28 percent by the time the meal was 26Ya months 
old, wherens the index of ability to maintain life remained the same. 

TABLE 5.-E.fficienc!/ of lhe diets when the birds had reached a live weight oj 400 g 1 

Effirienry of diets nfter the birds bad consumed, for iO days, diets contain· 
ing nlfnlfn lenf menl supplements of tbe following approximate ages (at 
beginning of trinls) 

1 month \ 4 months \ 7 months 14 months 24 months 
Diet (trial 1) (trinI2) (trial 3) (trial 4) (trial 5)Supplement in diet
No. 

Caleu· Per· \ Calcu· per.! caleu.! Per· calcu.!1 Per· calcu.j Per· 
lated cent lated cent iated cent Inted ccnt lated \ cent 

I 
oill· ofdiot oill· of diet cill· of diet oill· ofdiot' eill· of diet 

__:_______I-c-iO-nC-)' _2_\Ciency ~'CieDCY _2_ cienc~· ~ ciency ~ 

2 

3 

4 

2 pprcent of cod·liver ! 
oil (posith'e con· 
trOI),............, •• ,,0.3523 

;",i percent of dehy' 
drated alfalfa leaf
meaL..... , ........,1 .3119 

HJJ1~f~J~~~gl~~i~:=~J .3290 

100.0 10.3705 

88.5 . 332i 

03. G .3418 

100.0 

87. i 

00.1 

0.3812 

.2911 

.3223 

100.0 

76.4 

84.5 

0.3605 100.0 ;0.4025 
II

(') "28"'. '1' «',)) 
.1014' 

100.0 

....... 
, ..,,,. 

5 1 percl'nt of dohr' 
drntod alfnlfa lenf 
menL.............., .30SO 86.6 .3254 85. i .3334 &7.5 .1823 SO. 6 ('l --~----

6 

8 

1 percentofsun·cured
sllnlln ienf meaL.... 

2 percentofsun.curcd
allalln leaf monl_... 

. 3365 

.3520 

05.5 

90.0 

.3307 87.1 

.3538 ! 03.2 

.3·157 

.3620 

00.0 

95.0 

.3181 

.3235 

88.2 

89.7 

.2171 

.2905 

53.9 

72.2 
._-

I Data arc not give'! for diot 1 because no chicks sl!rvived, nor for diot i. becnuse in the fi:s~ 2 trials there 
was considerable mortality not attributable to tbe dIet, nnd in the fifth trtal nonc of the chIcks survived to 
the end. 

I No survivors. 
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The relative efficiencies of feed utilization, when a live weight of 
800 g has been reached, were calculated for diets 6 and 8 and found 
to be approximately 99 percent for both diets at the end of trial l. 
Similar calculations showed that at the end of trial 5 the chicks fed 
diet 6 would ha'VA ceased to grow at it live ,veight of about 666 g, and 
that the relati'le efficiency of feed utilization of the chicks on diet 8 
at it liye weight of 800 g was only 3.G percent. Furthermore, the 
indices of ability to maintain life and the data on sUlTh'al of the chicks, 
the totalll1Ullber of chiC'!\: days Jived, ami the live ,,,eights at 70 days, 
as well us the data on the efficiency of feed utilization, all clearly 
indicate that the vitamin A content of tbe deb'Vdmted meal decreased 
at such a rate that, when it had been stored for "14 months, it contained 
no more vitamin .A than did the sun-cured alfalfa leaf meal after it 
had been stored for 24 months. 

SUMMARY 

Debydrated l1llcl sun-0lUw] alfalfa leaf meals were stored in paper
lined bmlap hngs for use in [h'e feecling expel'im€:nts with growing 
chickens of the Rhode Ishlnd Red breed. The work was carried on 
at the ~outhwest Poultry Experiment ~tatjon of the Bureau of Animal 
Industry at Glendnle, Ariz., nnd ,vas begun in 1934. The experiments 
were of 70 days' duration und were initiated when the meaJs were 
about 1, 4, 7, 14, fnH.l24 months olel, respectively. Viability, growth, 
uncl efficiencv of feed utilization m:re used as l'eliltiYe measures of the 
loss in ,"itanlin A potencies of the meals. 

E,-idence was obtained that there was onlv a slie:ht decrease in the 
'Vitamin A content' of the meals after they 'had been stcred 7 to 9X 
months. Howeyer, the decrease in vitamin .A content became more 
marked when the meals were 16H months old and ,,"us very pronounced 
'wben they were 24 to 26X months old. 

The vitamin A content of alfalfu, lenf meal dehydrated at 1,100°F. 
decreased at such a rate that, when it had been stored for 14 months, it "
contained no more ,-itamin A than did the specially slUl-cured alfalfa 
leaf menl after it bud been stored for 24 months. 
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