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:REVIEW or LI TERATURJ: 

There are no reference• on the d18eatibility and metabolizable 

energy of DD'-treated feedetu!fe. The following reYiew, howeTer , 

throwa some light on work related to this problem. 

Orr and Mo\t (1945) demonatrated that DD! 1s not acutely toxic 

to antmala though aome developed tremor• and alight degeneration of 

the liTer. tn their i nTeeti p;ation, 100 to 200 llt;m. of r·D'J.' per kp . of 

body weight vat adminiater•d orally to cows, horses , and eheep. It 

was found that aoat of the DDT wae elim1 ted with the fecet and only 

a amnll amount was t~<en up by the blood stream. 

In the inTeatigation by the :Bureau of Ento110logy and Plant Quaran

tine. t hree sheep were put in a pasture 48 hours after the pasture had 

been duBted with 40 pounds of lo-pereent DDT per acre. The aheep 

showed ez treme neurologic aymptoms after 72 houre , but the an~ala 

eTentuallF recoTerod. The field WGI duated e&atn a ~onth later , and 

th~ aheep reacted i n t he aame V&J• and acain all recoTered . One of 

t he ewes w~• taken to the Un1Terat~; of Southern California and fed 2 

gl"tl.DII of DDT dailJ fol" 11 d~s. The uount •• then increaaed to 4 

creme of DDT per day for the next 40 d•J•• Durinc the entire period 

when DDT waa ted orall7, there were no noticeable ayuoto~e of DDT poiaon

ing. When the doaace •• increased to 16 «J'&mB e. dq pronounced nerTout 

eympt9ma wel"e developed and death ensued 17 days l a ter (Roark and MciD4oo , 

1947) . 

WelsoA (1944) repol"ted tbat among larger animal• co ~s seem to be 

more aen$1t1ve to DDT. Ch&racteri s tic sympt oms such ae ~•more ot hind 

legt and neck occured with doeee of 0. 05 to 0. 1 gram• per pound of body 

weicht per day for three vee~e. However , only one sheep out of three 
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\etted ahowed liTer daaage while the other aheep and a horte reaained 

unaffected. 

Two coata ~Ting reeeiTec single oral doaee ot 1.25 crams and 0.68 

CJ"all$ of DDT pel' :pound ot bod7 weight el1111ina\ed tu!tlc1ent uoun\e ot 

DD! ln the milk to nroduce ' oxic a~ptome and death in white rate after 

29 to 30 houre of milk feedi n& (T•lford, 1945). 

Xane«ie (1946) atated in hit r eTiew of DD! that ab•orpt1on ot DD! in 

:powdered fona, through the g\lt h variable and irregular no~bl.¥ depend

ing oc the tat content of the diet. In the oaae of DDT being adm1niatere4 

in oil 50 to 95 pe1•ce.o.t was found to be ab•orbed. !he body ellm1nahd 

DDT in the feces with the bile , and aozne DDT vat eli111ina.ted in the urine 

aa a detoxified product. He further stated that in experiment• with 

rabbits from 5 to 50 percent of a s1 ~gle doe~ a~inic ter~ in oil vat 

excreted in the tee••· 

Leary, .!! !!· (1946), reported that a half-grown kitten d ied wUh 

, toxic aymptome !rom consuming goatte milk l~otated b7 DDT fed coats: 

while neither thP ~other goats nor the kids died, apparently goat• have 

a higher r esietance t o DDT than cata. 

Yhlte and Sweener (1945) i n their i nTeatigation 1ta ted that eigh\ 

rabbits wei ~ing fr~m 2 to 3 kgm. vere given a dose of 100 mgm. of DD! 

per kilocram ot body weight and the doee waa adminietered in ol ive oil 

eolution b7 a eans of a stomach tub~ . On analyait of urine it ehowed the 

presence of organic chlorine , namel7 c i (p-chloropheDTl) acetic acid . ~It waa 

further demon•trat~d by theae inTseti£a tore that di {p-ehlc~oyhenrl) 

aeetie acid can be iaolated troa the urine. 

J'roa Ule abo•e renew 1\ 11 known that DD! 1e a highlJ pohonou.e 

aubttance , and lt hat a oUJUlulh tiYe effect.. :&owner, \o large aidaE.le 
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leTele per acret (1} Done , (2) 1 pound, (3) 2 poun4• and (4) ·4 poun4•. 

'l'he reQuired uount ot t>D'r va.• mi.,•<! 'iii t.h u ·rcnhyll1 te C1M a:p:plled a \ 

the r c:to Of 20 }JOU.Dd.• pAl' aere v1 th a OOvel' d\lRter • Jec.rU&f'l Of iu.cle

Q~te t•o1H \if'& ·~e~.u•c anol tb;:·e, t"\_V i'rc cn1~ foCJ." or the plot. wu 

Wlflld t'nr 4.1£ut1on tr1~1 , h~"'fiY~r • the W !re-m e.ll the 16 plot& w~t 

eh~tcallr ADAlJte~. 

rtt.'\a'G 1 o1..b<t-.e tlle fidd 1\ f&"W do.ye before cut\11'1£. !'t.e eroae 

wtll eh tn.re not dusted were (',.t'bfhh ueen tn eolor, wldl• tile dtl~tttd 

e:r s 'Were bl'lght. .veta t.n calor. !bto 1M-Tee of the alfalfa on the 

v.dust•! t:£r &:l v•=-• 1t':tl etonhc11l b7 "ef!Vl \lhtla the l e--i.Tf>• t>n tht" 

du!ted are • were not ea,ed br veevtl {tlcure 2) . ,b~ra waa a c&r~e4 

litle o'/ color ll.l1~ hd: ht d1fferenc4 ln tlHt dusted and. nttn-durtel 

l!alta plot• (figure 3). 

June ?..0 , ~947, the tu7 wac out, r r.k d tnto wiodro"•• cured , 

be. a-d . ... n.:i labe~~~l. '!he l~ 'dll" t.h •n huulfld to tht~ Ani~: 1 IJusbM OI'J 

J un Jul7 1 , 194? and ft tu.c :.red. 'l'h,. hay a o£ od q~l!t:r • free 

troa to~elgft ~~tter or ~ld nn~ war. etor•d in a eJean ~~~ olace. 

1t lJ! 1».. Four w-tt"er lal!lbtJ {three r.e-hw'hiP ~ n~~b~u.:ttlet And o~te 

Raboutllet) n~~t>o'l'hua tell' on• y .. ar ol~. wdi.h1ng f-r-o-o 5 to 9 'lOtmde 

wtre u•e4. IJ'llf) l~bs '1178ra ehorn before the ~!rpe~1c:e!.1 t ~tttrted. . The1 

- rs ~•l~ed ~t th bt«l4~t~ and at the nd of each coll ot1on pnr 1od, 

'ft..e aniw la wt.re ·1Tt"n tr.~ nt1mbero I-lJ~ . I-135. t- 137. h:-:d 1-139. 

l~1.ab~Uttij 9:<CI· Four !'let~b:l!iu ~'l en v~re ci):LOt:r. l:>cbd ~or t h e 

..,m'l)oee o! coU ectinc; L'.X'b,e &rod fece1 cepu1' teJy fr".lll f'l,(':. of the iudl• 

n c.l u ~ l b~ (:t'teure 4). t»ch ca,e l!l09.~tures 2 ff'et 6 tr.cllea 1n wid~h. 

6 t••' la l~n,.th and 3 te•t 6 inch.•• 1n h$le;ht; th& le~.n m• ... r. tu-~ 2 t eet 

6 inch••· 'lhe 1naid• bQ.t .an &4.ju•table 'P&J"U Uon 011 ea.cb •l~ tt tm order 



• 

J'ieure: 1. Aerial :9hoto~rnh of alfalf a fi eld ta:~en '~.he dey l'>efore cutt.i~lg the first 
crop. The lieht arena are ~he untreated plats and buffpr strips. The 
l i«ht color was caused b,y t he alfalfa weevil l arvae feeding upon and 
damaging t he alfalfa ~lants. The dark areas are t he plota ·treated Ylth 
DDT in which there is very little we~v11 damage. 

..;J 
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.t !ldind\1.!!1 elf~1"a plant g ·troo r~pre~entatlve -pl oh. J;"o . l 1t tror~ a. 
plot T"ee:et•t.ca 2 l bs • . o~ DDT per (lOr~; Eo. 2 t e !~on a plot rec.eh'ln« 
D.O Dll!. lio'- t t-.e dua&£e to t )la pl c.nt b:r t he a lfAlfa weml l&TTU 1'4 
tba latur. 

~ 

(X) 
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ncu.re ) . ·~· al.h.lfa l n t he foncround lliac .tr•tfl4 vl th 2 lba. of DDf ~ ... aer•; 
th~ alf'o.lte. ta::-ed1t1~ly. beyond tn the ilcht &l'~& la a 'Wtt~r etrl:p Aftd 
recel•ed no »mt. 't'be d&l"k &l"fl& t.\'Jed..le.\@17 b~Joni3 the buffer etrip h 
a plot th&t '!&l• t~atetl ·d\ll D~•- Wote ,~ tahUp line o~ de-.reatlaa 
'betYee]l the trente(l &r.ld untrtta:t.ed ~.,eae . and the d\tterence .tn- b.etgh\ 
or \he al:talt 

~ 

(.!) 



Ji~e 4. Met~boli ~m cage sho~ing the teed r aek, urine 
and fece• bottles 1D place. 

10 



11 

tMl , .. MlMl. ._., tva &1'.-4. ~ , .... ''np ' ' .... ~ au 

GM "- 1•••••-' ..,..,. ' • nUoa a. . -. plaaa la lt. .Jut tcuatll 

the falM 'M\\Oa ina flMr ef tbe ..,. 1• • oo;,.r .. ,... ~tea , ... 

,...,, M7 u4 t•••• ,...,. f •lUar la\o th• •l•ta• ,,..,;. t~• tJ.•la• 

ll'q i* ooaa•ruotad. Sa •llilb a wa.t ' · • • •••• .,., '"'' at la\o recat•Sq 

tllotUat ,.,_ ... ,.1,. 

Jg41y !f-! ·~ of .Utl)• J efon ' • Mctalllq of lha ••J*rl

... ,, lhe •'b•p " ta4. alt•ll• Jla.r tor aND\ oa• aoa\.t& \o ac.aa\• 

t .. to •bt • ,,. et '"'• aa4 to &a'\..S•t tb• ta•••U ••r ~ ~ h•• 

~• t••• ud oan t•• tbaa. tne .._,.. wre obepi'41 ia .. ._, , ,:ree t.•h 

fu •"-IP wen ta4 -., ... 1:00 &a4 t sOO &.a. ...~ .... ,.,... 4: JO 

p 51 )0 »••• 79 1\q • ._,. ,_1&;, ed. .. ~ INl-... ,. ifoa INOV'Mf Of 

. 01 l'•· 'IM uoua\ of _,. • ..,.,. Ualled la MOll JU'lot _. •• aeal' •• 

•••11~•. '' l e.t f4 tu ulliN• •••••1-. '" 1•••· •• aorslac 

Jut Mfora t••U•c 'bt •n~, ' ttd ~1'\a. ( al~kR). Sf t.hlire _.,, 

.. ,, -.r• ooli••••4 .,J~ll.)" · -.' ~·• ta • h.'Ml•& ••t.a tor welch• . ... 

lAC d4. au&lTal•. 

polleo\1!1 f!'!•t!tt· A preltal ... , •to4 ot 5 \o 7 '-7• ••• 

allo..C w~ •• ' ' •ataalac of ' '-• oo1leoUoa ,erlo4. fllo baT dAJI' 
, ~ ~ I 

•to.4J •• te~ ta a .. ou.t 4aU.J' .. oute tor • r•U.alA6.17 ·•rloi la 

Ol'4.er 'o l,.o \ bo dl .. t\lft ..... , of \be •urt•l o•ID.I frM \ t-A fed 

o•••eA Jlf'lor •• •• atu't ot te..Uae \ h• u~ .U.ar 1••••-tt p.Un. 

Jeto.,. \be coU~Uoa ~Ntpa, \u floor•. \be ec1' .. at, ••4. t ·• '~"•I• 

#d •b• ••ta'"-ll• ..,.., t~a& \AI oolleoU04 "''1•• ••~ Uloro lt 

~n.a.._ oleaae4 u4 .~~•,t. tbo co11ecuoa .,.,.,.! •A •at.o! a\ a. 

~lal\o ttao~ •h• ool~•ottoa ~.rlol la•\o4 1 461•. 



II 

ftf" Ill • ., blUM .. Mae& ..... Vl .. '-'tle •• \h '--

ClUl JIC el ptla .. u ... & .. t trit4. f•a ..... ef •• , .... •N ...... 

.. .... , .... 'M"l ........ u,. 
h• • ., •.S•• &e •• _. et tta. e•JiMtt•• ,. ..... e11 •t ''-• 

.. ,...., .., ... _..tatlr ,., ...... ,... a. n.-. .... ..,_ • ., 
u. .. '-hll•-... w la.-r• ..._ een••• .... , ot t•.C latatte. 0. 

.. .., •t ••1'""· ..,. ....... , •• -" ... , ........... ,t. ... ...., 
-. tiPl• ..reNJ; •ll .. w _. Wlel , • .a.. ••• ,.... .... ,.,. 

-'' u• u. •t ... eett .. u ... , ... , ... •*-• '-'tl•• ........... ... 
tt••"' •• a11. 'Wl_. u. ., .. ., • .,..,. -... a11 •• '"'' ,... ..... .. 

Nlr ..... ell '" n... ........ ..a -..., , ..... •ll..UM '-'"-•· 

.. liM If lilt•• . ftttle Mt , RIM• A ••.,.•t '' ..., • of "7 te'l 

acth rlet • • ~•.a ,. ..... " of • ~eur ~rl~• fer .... tm ... l , •it. 

• t otal ~t ot o•t• .at -..-~ lor ... •• ' 1•4 ,_. ... l J•le. 

• • tb• •••.•t ,-.. e•l lMUe• ? rla tM , ........ wtt;bet. ·bq 

., .... .-.. • Ptt • If'•• tt.• -.\tle ,.,. • l.wa a1Mi- 'M¥1 ..... 

\bq .. ,.. U..r•~r ab4 " ...... t. plt ,.. ' • tal• • qurt 

'oUlt, laMS .a aa4 ,_,_. al1' UMht• I...U..utr t.ba _., t•eee _,., 

~~ ..... , .. b ••• ,,. .... .,, ........ ·~· 0 ,., Ill- ......... 

wt•• m ,.u~., -...-,. a. , .... .,.. th• • ._.,_.. _. .,.._. 

,.,. ... " .... 
ft• .rt .. , ta , . .-u .. u • .__.., •• •• \JuwOflCMr .., .. 1M ao 

,. .. .... ,. ....... \if' .. VlM -· ,...u ••• a . ijtlJ't tt.t\1• fOP ual)'t~·· 

ftt. ur•. •~-... ~ t•e • ..,.. •••4 Ulr••• a. Vtl.,. .Sll ••t., • 
'· 

•ak&l .... ,... .... •"'·· ... , .... .,., ..... 1, ... ,., ... tt. 

•'1 •""'· •• b , '•stl'nt .... n\er. at\r'oc..-tr•• ••t••••· •lltop a, 



......... ...... 
.. 

13 
.... ,.., sa ....... . 

•..,. •l•• ._. ......... o.t •• •Mlr•• t• _.,, ... .,.., 

.... , ·. .1.1' • b • tle.'•· '" ..... • ,... 

•1 •• .n l4en'1J'• HPM'• .-. •• 
•• .. ..,.. ... "' -.atac t • • fJl " '" • • rto ..., ..... ~e 

•' 40a• CJ fw ' ....,. 'WS'a. •• •• 
..... ,trttl ... " ..,... ... 

..... ~--1 • ., ... 

...._ a J rJI 0 te• lO Mtl~ 

•li'••' ..uaeu t 

wt._. ....,i;.. • .._.. ,_ J6 -.... • ttw ... .--hmla4!4 1r 

... .._.., u. A•.MI•tl" •I ttt•t•t 'Pl,.-'~Wal Mid•'• Cl,.,.. ~) • 

, •• , .,...,.. ........ At& 

ll• ef • .._ Otlletal ..t-.a 
"'- IJ•1tul .. , ... ., ....... u.-

Ci•s ..... 2' -. w> ... • 
_,... .. NJ4 ''" (1910h '-"lo &a t• 

..,1 .. ,... •• l4 .....,.. tt•"tl Ia , ........... en~.'"""'" 

-.. .-. .. "'.._ 1r .ttbtrs., ''~ •' ,.,. ._..,., ... _. 

, .. ,.,. '·''· 
l•l• .,.. 4 .. ..,.,... ~ ,_... et U. Olttelat "'lft)twal 

•'• (19'$. p. ll,..UO) ' • tt1 • lea .-t~ "" I•• 'r 
.. tNt et la'e•tt• 'M.ol..S •'-•laS• t r ealel•...,. ~~ir.iP.tat~~bl 

-.11•'- ( ''•· 19)J). • ........ 

tW ., • ......_ 1). .,..,,_. n' • 
,.... "' ... ,....s.a&-. ,,.. .... t tJiltm .. <•·• a11 ' ••• ,, • .,. • ...._ •• 

•l..-1•) ,.... ... ,bet ...... ,'Mt " ., •• (lfl')) . ' 

... ,,,,..\, ...... " ,.l ...... Ht ,. (t9'j). 

.. 



1. 
iu•• e•ra d•'U•Iet\•t!• ' • cr• at• • .., eMpl•• ot altalta 

u,. ort.s. ad fte!t ,,., Cle la\e ptllt\t bl Ui• •• t • pt 1l!\ ' ••••· 

tae vlae •• A •••4 ••r • ol " ••r -- a\ 4,. c \o orr a•••. n. 
retltue _., lr tft?r '' a or .. 1 ~ lat•tac • o• l•l•• •llel et 

A tate• t.MUdt t 4l•UUel •'•· 

apla rlq oftf' a •• "•' r tk. 

fh• ar••• nera ot ,_ • • •• '''' ta• • \~ • .t a 

Jar~ Z7 a lOa\ A4le\a\le C l rt \tr la .... ,.. .. , 1\~ l• lr • 

U.ooa ••a\ l .C la U. rf' .. -.1 h. 117. 

••'•kl t 1Alle •• •~:~ • •'tu.to.H 1tr 4.ttr•,••• -, • ••• o.f t • 

follo lac t•rlralat . 

et \oll .. blt trD la fed • P••• er 1 1• orh 

- (lr••• ••a h tH•• I vt•• 1- •••~t.a• .a). 

\'t ...._,of 

tentla ( lt;Gk l9'8) t 

.. , •• l• .... • 2 •• 1 • ~ • 0 

• r.pzoea .. ta wttred• •t ,..., ot ear b74rat.a dt n'tt • fl o••••rt 

«fli et h\llaa• to Caler-t••• o\h ftl • et l .. ;;• •• 

Ualtet t he •~l•al l• •••'~•r al•t• ••• loetoc 47 POtetft, tb 

Attftr• ... \t\we~• t • ••ru ••• ri u4 th ••••o l '' la \M ltt , 

11 ~o~\4 • •ad pttn• •x•r•ta • •~• tl4l•••• "• \t' • ••• \oll .. oh tUI'Q 

.. 1 .. of t .. feed. ' •• ,, .,, •• fer \h aala ., l••• ., , rot•ia ~· 

..ae &eeordl to lb• teottl' ' '' " tltta 

(19JS) . lor eaea cru tl ut~ at'"' • 4ortftt tro• t c u .. er· 

•r •' 4 f'Jo• Ua" .ru.r1 •••rw • •114 tol' • ~ cru of at trocatt •i•r•4 t.a 

th• -~ (et. 1 •• ·~~ ••Ut•• aiuo • 1d0•) ?. lt5 Cal•i'tee vtre 

el6M '• \bo v t.-., •••r,. 



........ - ..... w ........... (lf"). 'l>ltt•~·-·· ...... , ...... 
••-. es,.sn ... , •• * Jl 141fll Ul ~~-17 •t .. atto tat • tJ 

tn•l a til •,.. ltlU\r •' 19• 1 .... t9t 1 .. ., .. "'"\'• 



ht Eielt M& !M!l•l• ... •!U!! et tJf•lf• W • fM"•• 
• lllPll' •••tll\loall¥. tlcalfleaa\ d.ltt•Mactt ta \lw J'l.14 tf alfalfa 

M.Y s.a •4)•• P•" ••" ,..,_.. '•• u4. .. u4 .u m •••'" ._, ( ta.\1• 

~). ,.._ ,..,.,... Fl•l4 tf UIU\t4 allt.lf• 1ut.7 w• 1. 12 •o•• ~o•• len 

4 ,._ rtal4 ot DDf 4Uht •lfal.fa M1 •• 1. ,0, l . ~. A 1.-7 

, .. , ,el' aon tor •• 1• a, aa& "' '"* 1..,.1• .t f11 .... ., .. u.,.lr. 
o•Y.r, \JMM, •• .. elplflaa' 4lffert ace Ia rt•lt •-. \M 1., ' 

., .. ,.. • • JJtPtr atcalfloaat l tt•r .. , '* ~ ...... , •'ur 
.. ,,. .. , ,.,_.. ,_.. •a•\•4 M4 D:.• taetet alt&lfa -.,. fte .. ,,...,., 

u, •ca'.S..~d ?. 16 ~r•••• •tbef' •• ,.,..., at \u ,...., .. 4 ttq ~. ~ 

~"-'• ~. \J6 peneat, Q4 I. ~) """ .. ' t..- , .. ' • t , ol II po.a 

OM \nat••••• "•~"'h•ll'· 
,. D»t ,,.. .... ..., M4 • 'lrlell\ .... ••1•1' ""'1• , ... ,, ... ,., 

PI M4 • ...,tab cr•a eelor. 1M eutt ... ••'••t d \M WY b•e.-.A 

~ -· •tpltle..a\&, cr .. ,.,.,..,., ... ,,..,"' ea..r (\a»• }l. , ..... 

,., •• •lcaltl_, &tff•NM• aaoac lilt Dl't •r •••• _,.,. 
!be t\atla\lc•l aaalr .. • at \be ritll .... -..leal ·~ .. t\l~a 

tf \M rlelcl .. , ehe•laal ••P•I\lM of tM Ml• ar• Ci .... la .,,...&ts 

, .... 1 •• 1. ... J. 

lMJ ff!!Mp\\p y4 llJt=Ml«b' SHI• M fOo4 Oft-p\toa WU 

Mll •• • .,.. .... , • JOial~• la ,._ waJ1cu IP•rl•4• la • ..,. \o kk• 

o•• tu .treo• •t .,_., •a17t .. too4 la\aat. A' , .. n4 af' ~rlM 



. .., "'' _, __ 
'-•I r••t-

'"'''' D!Mti»M 
1
1 4rl "''' ... '"' •• '"• en.. 4d ,,-...... • ca 

•llWNt tallt• "'" 1' .... M· M'' _, IM • .. ,. 1!3CIII j$ I d 

o. 
0 
0 
0 .,... 

~ 1 I•J 
1 1-6· 
1 t-? 
l . I 
AYC• 

ppm 
0 

17 

2 1-9 l . )b ,, 
I 1•10 1.60 

1• 11 1.~ 
J 1•12 1.,, 
•••• 1. '0 

' l•l) 1.,. . JO 
• 1·1· 1." 
• l•lS 1.21 
,. 1•16 1.)0 
, ... 1 •• , 

,, .. 
1 •. , 
1,.0 
1-'·J · 
ts.a. 

lJ.e 
16., 
1).0 
16. 1 
lf.o 

I . 
.n 

a.n 
1. 11 
2.16 

J2, JJ 
)1 .01 
,l.)f 
JO. I S 
,1.'1 

I 

rJ.lt ' ... )l.f? ,,. 
)1.10 

'·'' •. ,, 
'·' •• ,l 
t.o, 
,.,J 
, .07 •. ,. 
t.Ol 

'· 

41. S .,.2 
• ,1 ,,.o 
,1.9 

.... , 
''·' ., .• ,.., 
''·' 

16.0 1.28 1.11 · ' ' 61.9 
16.~ J. JS )0.61 1.9' '1.6 
1~.2 1. 6? )1. 9J 8. .1.9 
l,., 1.)1 )1. ' · " •t~l 
1,.1 a." ' .19 .7o ''·' 

16.1 2.1) )!.,, ' ·' "·' 14.1 2.,, 3C). ,e t .. JI ,.! . C 
t6.a , _,, z ., e.,, ''·' s•.s 2 •• , 29 •• , e.,. ~2.6 
16.4 • •• , ]0. , t . 20 •t. 6 

o.n 
O. lt 
o.£6 
0. 11 
0. 22 

o.t o • .~, 
.., .• 
o.,o . ) 

2.1, 
1.9l 
1.91 
2. )) 
a. ,of 

2. 16 
1 .. 81 
1·? 
1. 96 

'·" 
0. 11 1. 9 
O. llt 1.9~ 
o.t 1.91 
0· '--' 1. S9 

•• , 1 . 

O.PS 1. 
o.at . 02 
o. a. t.o, 
0.2) 1.77 
o. :) t.ta 

-------·--·····-·--···-·-···----------
Mlat-.. 1 ... 1 et •l fle 

P O,OJ O.lt 
' o. iJl o.t? 

0. 21 l1 
o.)o 11 JJ ll 

----------------------~-----------~~--MM._ __ ._.__ 
11 Hit• ..... ........ ,,..,. ' 



18 

fa\le 3. c.n-... .. a•••• et cr••a alfalfa Jut ,_.,., eaUt"C , . ., .., 
.,. .... .... -. .. 
et IIDI eo t ' ,.. 
ua .. •• Ui I' I I 

PPM 
0 I 1•1 1Q 

m o· •• I•! ,,. ,_ 
0 10 I• "' 0 ,, r.:.. = .... m 
1 , 1-J '" ~' 1 ' '"'"' 

w 2!, 
1 ' I•? ~ 

''z l 1' t JJ9 

, .•. fll 
a • z-. lJJ 

'" 2 ' 1•10 '10 
m 

2 11 1•11 '" ~ 2 1. 1•12 

.t•c· 

.. 1 1•13 100 
20) 

~ ' 1·1· '" .. 21 

' 11 t-1J ,,, ,, 
" 1' 1·16 .,. 

• .... 



tat ot allalta 

.1tita \ tltf•nu• tlllft& \b p~de4e. ftc I tll,lcd t.Mltrta tf 

\M 1l.,.....1pt la l• •• •• &j;,..tta t.ltle 11. 

)9 

1\ktm \t1MU• 'hlllbqta 'kl.UH •• tt ltt-..Ut l• 41 
tr.Tu et u~ •"'••"~ alf'alt• _,. wlan ott~Hn4 t.e '" w •teo~-... 

t.~• tetl_. •t \Ia 1 ... -' ,. •• et D!it ,.r ..... ..._...,, • t••r-• •• 
.. eScatft,eut ltft•f'HM 'htftfia tu _. .. , .. hf atd •• •q vllteh 

we ... w vttla ... ptal ef DDf'. "l•• One 1 ao at .. lllaat 

aut....... ...... te.. at •••'•4 .-.,... ~u~ •• •• .-at ot ln\t 

oa U.. a..p ltMIPMa.. , .. al '"'t ._lMM 4Hf' .. AI d. ,.. tlaea' n

lal ta u. ,..,, '"-' a. ooa-s••v.-\loa er t-:Y •• tile ..._, la..-t\ltao•• 

Plw •'•U•tt 1 -.11• t a.t t.b• sitr~ t••• 11 ta ap tt.r 

"'l 10. 

Rladl)U'k .. •t a~t'11tCI Ml· ften WI'• •• -'•lttuat .,"_.. 

~·· ... ., ~ ., ... , ...... , •• , .. ,, ttr ... ,.,. (wt•~· .. 1 6.25). 

ethP.r ·~•et, v~u4• tl~~r. a • Aad at\r ea•• tr• Aa\r ' (\••1• ,) • 

. ~ ~"• a t&uttoa M•ftlel"'' t• etbfr+ es\raet .,,. .. tel 

•t.ea.tl--.. ( 1 •ii1M -.. -..-.. ta •tcaltt..,., ftl• .• , ., • o. t'J 

--~ '·"'' Ill••'"" e.l" P •t.Olfte~•• 4trt~·~·• ..... • 
· · M~• •• ·"'~• tM t.eta 4tpatl"l _.4'1flat!'. PI• Ule•• "' lta 

t. app..... __ , .... - t'itti4utt .. .... ~. 414 ... ttt• t ..... 41t•~t.l-

-tll\, ., ~· ............ ~ •• , ..... ~. ~ --· ,.. ,. ·--~· 

fte •'-tt•tlnl ualrH• ter ' 4l,.aU'M1tq.., u. -,. ••• 

...... la ., ... ,. '•'l•• •• '· '· ' ..... 



tO 

• fh or ••t.r tat.- • ·• -41 wtPt, aat• ,... 1l\r~cn 
'-l •• of -.., t•t alf•lt• _, tu\..t vt.•• , .......... . , 

-· I I;;;,;& Dtr : . :l•iii~ ;~ ,..., ,... .. ... .,.. "'· .S• _,,.. .... Orltt .~ 
•• ••• MU •• I I l!bb 2fttrd I ••• ~ , ... 1,. 1,. ... ... .. . ... .. . .. . 

1•1,, •• 0 ·-· "·' - o., 111, 18.? o.t •. , 1J.6 • • o 
1•13J 1 0 l•l ,~, 0.1 lOOt .., "'.1 '·' 15.0 t .l 
l•ll? • 0 1•1 "·' ... ,.o 11,, • •• o.o .. , 16.1 ,,.1. 
... 3i ' 0 1·1 ·~ .• 4.5 ll,, .., 0.2 '·' 1$. t , .. ..... "·' 1., lll) .,_, 0.] .. , 1$.~ ) . ) 

1•1)) 1 I 1 1-? J'. l t .l N.t 0.1 .... 1,., .a 
l•l'J I l 1-7 .... o., llJ .. ~ ,.,t o.f •. , 16 ... 2 ... 
l•ll? ' 1 l•f ~-· 6.J 1161 "·' o.o t. l l?.l 1.1 
l•ll9 .. 1 1-1' 91.0 • 1.0 11ltl n.t o., •. , 1111.0 l.C 

·~· · .... l '·' 1109 d .• , e., ?.1 '11.t 1 .... 

1•1)) • : ·-~ 
., ... •.o ,,. 

"·' • •• '·' ''· 1. 0 1-1,, ' ' 1- • o 1. 1\ ll6t tt • o.o '·' n.e - o., 
l•ll7 I I , .. , "·' • 1. 1 llJl ~'·" o.f '·' 17.9 '·' 1-1,, t I I .... • O.J "' 2 •• , C,l '·' l )t.l -1.9 ,9 •• , .•. o.) " 10 .. I .1 o., , .. , l 9.;J ., 
1•1,, , AI J•l) "·' '·' 11)1. 19.8 o.-. e.s .19 . .. 1.7 ,_,,, • .. 1•1' ,.o • J.O 116J )O.t o.o 

: '·' 10.9 ... 4,) ..... 

1•1)7 1 • l•l) C·' .6 "' "·' o.;- '·' Jt.t .. !,..) 
1•1,, I • 1•1) s.~ 1.0 lll' ,D., o.& , .. 1t. l 1., .... ,,., o.& JO I ~·· . o.) ·' }Q., 0.1 

71,:. !t-rilAM4._ (JI ~ ~VL ~"'-~ 



21 

.. ,1. '· llll•tl ..... tttet •'- .ad tete! 411 .. '1'1• .. tfl••••·•t 
alfalfa _, •• w4 wt ~ 'ftrt•Q• aM\lat• ef .. , .. ....... 

•• I ' , ... 11 htal . ., , .. , .. ,..,.,. Cnt• ttl-epa ,.,. .. ,,. ... ll'-• the ., •• ,,1. 
•• •• tlh , •. j I )I J •tts•a .,.,, .•.. 

1•1,, J 0 n " .. ?0 " l•l)J l 0 70 '' ~ " '' 1•1, - 0 10 , ,. 
"' " " 1-l)f ' 0 ,, .. " " •• •••• ,, 

" ~ fO '' . 
1•1,, l 1 a '' w ,. ~ 
l•l)J I 1 ,, 

" '1 " '' 1•1, ' l " " JO ?1 ,. 
1•1)9 ' 1 69 ., ., ,, 

'' .... " .. 116 " 
,.. 

t•ll' .. I 71 • .. ,. 
" 1•1).5 , I .,.. 2 so .,. 
'' 1•1,., • z '' 

,, ~ "1'1 .. 
1•1)9 l I ,, 

'' 71 '' ...... n ,. ., 
'' J6 

l•l)) ' • 11 If ,_ 
" 

,, 
1•1)5 • - " ., ,, , 

" 1•13? l .. ., JO l: " 
,.. 

l•l3f t • 6 ., ,, 
" ••• ,, 

" " " " 
o..ttl•l••• ., ...,.,.,, •• ' ··' 12., J.O ,., .o 



12 

!t,.ltlllf~t 111£1'• !her• v~• a blchlf ttlalt1o at 'lfl•~••e• 

i.a \ •k'Nll••'l• ea rc ~.,.,. • \ bt u •••''" UCl 4 tt 4 hi 

ha.\le ,}. ht tl »& ._., ooat•l H 2101 M l'lH ,... td.le&l'u 

ot ti'J' •"•~· lle •-••et MJ ..... , ... J~. 1601 •• 2m 
talerl•• Pft<r Hlo.,. Dt •rr Mt\v to• tU 1. I .... ',..,... n.t 

v ....... , ..... ••""1'· fiMt~• •• .. •lcat.tl• 'tt.tt..,...•....: 
, ... .,. wt.t•• ........... "'tal • 

• her• la ,,,... 1 " 11Mlt ~N• '" t 

•~• .-..t. -. .... •ttt.,..•• la ~· atttttatl•• et .-. -.ra. tt 

\!& ... r .. ,, u• .... ,, ... u .... --., •'-'-111•'1• ... ,.., l• • 

-.,, r ... ,.,, et a\llltatt .. ,.._ t•'-1 4Leet\i-le aa\r,eat•• 

t!a• • Ut.Ueal Mall••• t• -. •'-lltltaa\1• ... ,.cr ... , .. 

et u.t IIIQ• h ••• la 



fe\!e 6. !be t:J'OC. ettrg. ite l011Met -..1 tbe na'-llta\1• @HI"Q of th• alfalt•.., 4taetd .-1\la 
........ ...... ._ t~f 'Jmt . .to ••• fe4 \o •l'\" 

• 
1•1» t 0 111At 
l•l35 1 0 100' 
1•1:)7 • 0 ··u69 
1•1,9 ' 0 116, 510) 2)~ ~)8 .za, 
A'fC. 

1•1)) 1 1 J97 •796 113' 2*'t 321 •15.& 2)81 2)l9 
l•l)j I 1 u:• 5'1~ ZO'l "' I)) /-16 ... %118 2170 
1-1)1 ' 1 116? . "~~ ~u.s 2)0 ,0, . IJ.t., mo 2-"'.S 
1•1)9 

., 
l 11116 J.512 ,.,.9 2)8 179 

I '·' 
30-" . 2' 

""•· 25'2 
' 

J-1, • J ton '"' 1615 ,.1 2'A I ?.&;s. 2!80 21'Jf 
l•l).S .] 2 1169 "" 9lafl .. ,oa. • $. 20 291'8 2JU 1 . 
l•lYI a I 11~ 5'1~ 182.S·~ ,, l09 #2S. ) 3057 26S6 
1-1)9 .. 1 . 2 "' 11681 1685 229 a76 --llt.2 21t11 2'17 . 2601 ••• 
l•l'' ' ' - 11)1 "'' 1868 292 299 #12.? 2992 .,, 
l•lJ.S ' .. 116~ ,5!1 208C 2j) m - ).0 2980 25,. 
1-l)? l .. 936 •50s lUo 126 $ -17.'1 ,,_a 

~--t-l'~ t ' 113' 546ft 1999 Mo 291 f11.2 2,.., z,,, 
•c· zsn ... 

- -- -- - - · 

a 



1. 11M Ml '-•• eu••••hll.J ••• \1 eta\l'at s,,.. ' a• 
altalta •..Sl ,.to~ en• laJ t•• •• ' • re4acUGa et ~l•lt• 

, ••• ...s u.,. a....,,,., •• aauUt• • 1 .. ef P &aew t•• utt 

~· .. , '-• lllftaU..:\el -.nufore. I •••• ef *"• tu• \alle et~ ... , . 
• 

1. ..., r 

•• "-' at. 19'7. •' t te1lovtac ltYtla .... {1) • (2) 1 

'· 1M feu ....,, "''" r .. •• r~ te tew • 

••• I•? feu ,Ptrtte.• WI b ''·' rattrtaua er ao• ,..~u .. \ki ._, . . 
elP•Ml t• 1a a nw •• .. 1 .. {k\ta "au' tiltta). 

... A pnl t.t '11 J rt of S to ? 4t.t• •• allo~ '-!ott ' 

eell ott .. . 11 t•••• aal art • 

7 .., •. 

,5. ._Pl•• ot tri4a, Inti, ••• or\t (wl.-•'Oao~a) .. ,., ,,., f'e4 

!iH •tdl'tt4 fu ••• bl a\\t't • e\ tf eatno•. flt'"'' tl•, al tte

••• ut CS"••• • .,..,. Ia •••• ot u.i-tae, al\re 'A 14M ou •ret 

w.re al .. 4el.,.laet 1111 1.bc. a.r•• 

&. ''' ••• • . tsblJt •lDtlncaDt 4lff•a-not la tll• 1l1U •t 

a~.t a ..,.. 



,..,. MH lath 11Aftlld hat le 1.50, 1.~. aa4 1. \7 •••• per ••• 

,. "• l, '"· ...... :polld 1•••1• of mw .... ,..u ... 17. 

f. h•Pt Wt • l 11 atplftea•t ISttf•r••• l& ereea\&p 

• ·.Iter •••J"e.o\ lte\¥H& • and ••t dut.-& •ltalta laq, Ull 

utr•t•4 . en-.taSac 2. 16 ~rent e\~1' n'PH' ..,11• • ,,_,. 

'6 , .. ,alH4. .~. • .... J.k) n1a\ ft~ \lw 1, ~ . aa4 lt p._4 tJtl 

,,.... ••• ... \1 .. 17. 

1. tw ear•'•• ••'-' ot tJ!)lt t a\ecl 1\q •• etcatttout.tr 

tiPO\IM ••a\Ml s ...... · .. tr• 

.. 
~0-· gy '" .... ,. ,..,.. ..... t,.. 

' · "-" •• .. elpttlG~~tA\ lifter " ... , tM liM .t IK 

la• wkllll en14 '- t.UJ't "'•'" \I '" -r• ft4. hw••r, '"" •• 

•lplfle t f.lffen••• -- tile 'PI~ 1e4e. 

10. ~ attre~ -.1 .... ..,. •t&Dlfte•alt, tat ~•r .r , ... 
... ,,..., .. .U&lf ..,. ~ .... ...,artt toe d4 ' • ow trea\14 

faa~'. ,.,.. • .,. , tiMPe ..... elpltlo•t Iff•"•• t.etweo ,,. .... 

Aa•kt aat 1 , .. a m uatet aa.,.. 

11. re wre •• etpltt ... \ 4tlttr•••• •oaa \be dt •U• 

ceotlllleat• t•• pr•••ta, .,...,. •'~""'• ,,.., flMI', .... e.D4. •ttn a 

t..-e ft.ti'Mt ....... , t» 1Jp1\tu IMtflel•\ fOI' 1\IMtJ> ea\I'Mt 

~,,.... & el,.ltte ... • (r ••1• •• l&. ~, the alpltl•aa• Yalu kl .. 

a 7,). 

u~. tuJ>• •• .tao •• elalfteaal Utt J>no• .... ,_. -.,., •• 
r•ca~ \o ,._ •ot•l tt •tS\lt ••trs .. , •• 

11. re ... • '-lt'lT at1 tflaaat tltt .. •u• ta •• .. t.wlltaltle 



...... " ............... ... 26 . ....... ,.. .... -....., 

..... t ... 1101 c.lewha ,.,. ~ru ....... , ... , ...... wtt• , .......... 

._,. aoa-.la .. 1~. dOl, _. JS7) Ca1•l•• ~ Jrltep .. tf • .,. •'"" 

lett 1, a. •• ' ,._., OW tr .._,,, •••,..tt••lr. ......... \taw. 

...... ,, lit t lllf•t•~... "- ..... , .. ~·· 



111LIOUA~·JJT 

At ... laUH .t Offl•l•l Acrto•l \val C!leal•t' 19tt5. ••bet• flf 
Aalt•t • "Jt •'- W Iliac'•, 1). o. 

tl•k, Ala 19'-t. ,,,. ..... 1 Or 11 •toa\toa. 

--...... ~· 1ttt6, 1'0! u4 •U.r tae .. ttoU•• ed n 11•'• a.. 
wl.,.. fer tiM AftMf. Fereel. V. t . l). A. MlN. h\. o. 6o6. 

"'''• 1. r. 19),. Meth•4 .t ,,,..,~ .. \leloliol •••rlal to• 
..tel• .. 4 ,._._..,., aul.ple. tat. • ota... A.aal. a. 

OU\MJ' • fraMll 1. 19~. ~ ltaU ~• ••U•U• ot ])3 e.a4 fll 
Dl)t .,..., ••• ,.., ••· Ia4. • · e.... u.. 11: 1a.,. 

Julltoa, 1'. a. !l !l· 19H. ,... st••Utttlttt M4 attakllla•l• 
.. r fd • .,._ .. ,,...._,, tw IMtp-. htf'. tll. Ap. '· 
••· Jell. )0): 39 • 295. 

cf,l, lt..t. !! fl., 19~• ~ A rnlew wi'Jt a~l&l ret•r••• 
to ''''"'*'"' lle4lot•. Jo-u. ~ '''· XM. Ateto. 101 (5h 
)1,. ... 1]0 • 

... tc, a.• ... , 0. 1. ltaatoa. 19~t. CelorlMt•r .. MNlaatl .. et 
. pl&eapunt la •teloct-.1 •t•rlal•. Ia&. C. c-.. 1~:1~5 

••• • 

teaq, ., ... , o. 1''-'· OH aa , ... la ... , ro'l•. ..., fo.ct llo• 
Onw - 111 Ce. 17' pp. 

kw•r, 1•17 A. 19't5. ottlelal aat. ••• U•• al\t.e4t of aa.lr•t• 
of U. j ttMlatlta Of Oftlolal Acrlnl t•nl OU.lt\. ' U. 
Waahlactoa n. c. ~ A. O,A.O. '' pp. 

leltoa, 1rt•r A. !! .@!. lf'&l. KStto»a\1\ol•ll• 1 oM-ape fellowtac 
a lal ltnUea iii DtJf to ••••ral •PMt•• .t uta.la. *•'lt.o 
a..1 tll pert. fel. " ••· )0. '"· 

On, L. • 4 t.. O. Hott. 1~. Yblt elf .. \1 ef t'Df .. la1ttencl OP. 

,.111 •• •~•. '""'• .U tM • Jov. leta. '· ,.: \~1 )P. • •.. ... 
-.----.-,•• FUJ"• CJy,..a '*'' oolort••'•r• ea4 PF,_ lMill' ftl.tu 

•.PP•N'''· 1&&1 ••· 111. M•ltM, JlUaoh. r la•t,...at 
co. 111 ;p. tU••· 

loa~. 1. 0. aa4 •· • clalo. 1,-7. A thtrl ttcaet ef \be tt•••••.re 
ea o (J ... Pt •unp hae l!il5). o. ·'·1.· •cr. • ...... , ..t
alalet,.tl .. lure.• et at ... lOCJ .. laa\ .. ,..\lae. o. 1-
721 • .,. •• 



•1••· , •• • aa4 • • r. ..,, .... 19'0. • ...... 4elt H4ltteatl .. ., 
U. IJ•lklll •• tel fer erop .a.t. ttll ualt'ela. Jov. lat.. 

.... l : ,0 - '''· 
t tetr, O.tr tV. 1,~6. l,a,lt.tcal .. , olt. -\~ 14. A .. t., 

I •• lta\t ~ rea a. ltl5 » • 
hltor61 . 1. 19~. DDt ••&el\y. oap U4 s.au. e.a. _,lt 1'1 

lb,, 167. 1'9. ... ~l. 

tl•bHfar, aehr\ 1. 19lJ.J. Dlt\erata.uoa ot W•ce•• Ia trpatt ooe
, ... •• la4. lac. Oil•• AU17\Ioal t. 15 (6h )I) • , .... 

Jlt\t, VllllM C. U4 f!ulut I. , .. _,.. 19~. tct\r.l!Jell• fit • •ta 
(p - CA:lero~Mtl) 1, 1, 1 'rloblt,..,ta .. tO,t). )llo 1n. 

••'•· ••1. 6o. lo. ) . laa. 



.! 0 it ._. 
:! i 0 ~ 
~ « 
"" 

o&o .. 
,... 

fi • ... •• 
I ! ~ 

ddo • 
! N 

h 
,.. 

• 
-~"' 0 

0 . ., "': • 
~ ... (.) 0.0 V'\ ..., 

i!'~ ,.. ... 0 
->a~ • f'\ 

i~ .. ;; • d • • 0 f":l " '0 

' 

ttl -~ I o ~ • . . •· • 
~ 0 00 "' ... • · .... 
4: I '1\ ~ ode: • 
j "' 

-- l 
''~' 

... ; • Ri ,. • 

= ":c:r C: 0 

• 0 0 -A 
~ .... 
1 • ~~ 

J~ • "'"'~ --= ... 
il • • 2 .. 

' 
.... 

iJ H 1:= .= • ';;! 
1 ~~ EJ Jill " t !-. . : "4 



..... 

)0 

,,.,,. tf l'rl•''•• ptm•• •t tDICtl fttl,lllttll 

fr at••at• ' ttat .. Mhd •• 1 

twtal nla ot I 

,,. , .. 
' b.pePlft ll"f'OJ> 9 

ltnc r'H' 16 

• t ttle ' ? o.O$ 

C••ttl , , n\ et Pla tu \J • lt. l!• 
Co ttl 1 ' ~, w ~~· lllt,. 16.~ 

~~ 

21 .. 1~· 

4,66?· 

1.!11 

tM oo n,p•J"l: H t 1 enol" 
... 1 11 tnor 

~.-J?• 

1 .. 9'11 



]1 

.aa ~ ...... ....... ...... ...... . .... 
fi~l f.lii ~, ... fj~ ~-~~ .... 

:fJ~f :a& Jl: ... "',.. .,. ,.. 

I • 0 0 

i ... • \,£) "' 0' .. • t• • • • ..: • • • t q\ • f ..... • • ·~ t • .... ' • ·~ • • •te 1"4 

'I • 
l r ~II v:vtt. It\ A tiVt,.. C\J~ Cl\~ .. · ~.,: • • ••• • • • • • • • ~ 0\ • o .- ... :::. 0\t" • • '- "" ... "'"P'f fir\ .,... ........ 
• t • J\S~ • ..... "" . S't/l'f" ... .. ' ~~~. l'i~$. 
• • • • .,; • ..... • • • 

) ~"" 
_,... 0'1 ... 

~ !! ..... ' 0\ C\. 0'\0 • .-. .. • .. If\ 
• • • • .... ·s- . • • • •• • • 
~.I':: • lit\ • ilr\ .... t !e;::• • u ... .... .... ~ .... 

~ .... "" &s-. ;t2fe. ,..2. 
~ .1! !~ • = ~ . "'"'""'' '-= 

• • • •• • ••• ~,.:,: . · c::...; 
j 

_...,.o ....... r«C_. 
Ill* 

!. ~ 
I • .... '81t. ... :::: ~ ""' tr~80 • • I 

...¥' • • -. 
~ 

• • • •• • • • • :::: v:\ • • • 
~-· .. e• -:c~ ""~-... ... ... 

I I 

e! 0\"'41" G\e"' · 0'~ ... ~ C\;l .... ~ 

• • • • r;as . ~ .Af\.. • • • • •• • ~~ . • ~"'-"' C\ ""'" • 

' 
0'\0\~ 0'\11\A 

I 
1 ... ...... ....... ........ 

:: . ~-~1 ~.fi a~~i f ... ~l ~~1 ·' ~ ........ 
I ... "" ..... ...... ... ... ... ... • -; ... ... .... .... :.-.:. ,_ 

I ... :a ... :J ..... :. :·=· "•II 0 .. •• u .... ... i!1: . ... i!i b!i I ... ... ' lJ .. ...p ... .-:zt 
u 

m·i • 0 • ~0 0 0 ... ... 
Ji'\ ... 
• ~ ... • ... .. .. ..... 

i 
:. 

"" At'\ ..... .. "' ~ • "" 
,.. 

"" ""' 
,.., 

J ... .... .... ..... ... .... 
• • • J. • • ~ • ... .... .. .. .. 



. _ ...... 11t -~· ' ... u .... . ' ..... ~ 

.... 'hfte4 ... t\M ' ..... ,, '117 1Pft'-la ,,.._ .... ... 
enrNt ,,..,. 

-.,.,.... ..1 
•• I. • II PI -· .... - - - · .. ., 

~"" . 
)~.~~ '·~1' ·l.C.,. -· . 1'19.-, 

a . ' - 16.• .nil - - - • - -1-1,,. • 1 ..,. ,,_ 11?0 92.1 1, .• 1.]1 28.8 e.o, ,,., - .;~-

Oris · •• J1.0 ' l.o6 ! ~, ,?.U '-2~ 29.~ - J ~ , .... .. 11~· .»~t •• 'L ~.! •• -' ': · ~ ~o. 10., · i ~ '• ' .'\ - r • 

M fl _' -- . - - . - ~· - 19~? . ' ' . ~ 

' 
l-133 • 2 .. .,:' 117'0 92.7 · t•:.s i.lt e.a. _ ·•.1o. ~.9 . - "''' 1:'14 91.9 l,.l LC' ,,.tl 9~~ !1.?' - )912 

ll~ "·' 
s~es - .2.1- .tO.] .. ,~ 11.91 .. .. 

~~~' 1,.-a:, . - r -- - - - - -
t•l)$ ' 2 ·!q ':Jf .. 1. •. , tfl.l 1.11 28.-8 ·~.1p "·' • .," ... fU;r ......... ..... ~~ ~·' '·" ~ t-10 .17.1 e.t.l lt,.e - ~~, 

IH .. ... - - .. 22 • .5 .. 

1•137 3 2 ..,.. lt 1270 ·92.7 lA.~ 2.11 ze.e ! .Ut )&.9 - ,,,) 
~,. ~ ll ·"·' 1~.e t .. Ol ,.... 11.2 ,..2 -
! ..... '13'111 ~-1 ,].ItO 1.21 1).2 ...,, '8.13 -

Q :!)1 - - - - - . ... 21.5 . 
l•l'y l ... !!q 1'1 !re! ..... . - 1t.·s z.n le.~~ ! .te ,e., .. "'" ... I 

en • . 7 ~2 1.00 "' .. m ~.CJ , .18 If.• - tl') ,...,. 'M:U "6., j.&.J , ... : :a., f.'?& ll•.• - - 1~4 .. , ... l,S - - .. - .. • 1,., 1 I ):: 



... ,..au ta~l•· ' ... " .... 

1P_l .. ., U• t &ll7 b7 ,~.,., ..... cn.J• Aeb U1tro- -. ~-·~,..... Gftae ,.,. ... _,,.1' 
·~ ~ .,, •• , "flbu ·.~ c &ft .... UIUI7 ... trH ,at .. 

M• • • ... - "f"' •· II • .J ;f J I J 1'· 1, .. ... ' . .... -eat. 
1·13) . ' · ' .., 113 1216 •. , 1 •• , 2.01! )0. 2 '·" "·' ~ :-.,a 

t' 92;1 to.s o .. u, ')1 .. 9 ~ ~.,, )l •• - :JC08 ,.,_, 
f S· 'l 1 .. !2 1?., 8.25 '12., 

- - .. '1 ... ;. 

1~ -.. . - - - - •• to.~ .. 
r - . 

' I-ll S ' ' .. Jl) 12, 92 .. , 1 • • , , a • .o! l0-2 8.68 -,6. 6 - ~31 
Or\• n.. ........... ,. '. . ' 

r .... 1074 w..a sc; J& · ~., 1 . ... . '1. ) 0· ll •• .., 
l~ .. .,1 . - • - . ... - .. 1j. ; 

J-13? . l - ·Jt., 11, lo,lt : •. , lfl~., ~~oe )Lt e;a "·' . . 
. .. ,. -

h~• . ·n . -, .a lG-. 2 , o!:s.so ... 0 ? .. 7) :)1. , .. ,_ ...... •;v ·•a.&·· ' ·32 1. 22 . 1?.2 ~. ,., 12. , - l 
'riH 111 ~ - .. ... --. ... -. .17. 1 

'1•139 2 ,_.. -· wa,: n, tl7o J1..$ - -· 1 . .. 9 .- _ Ltl ,O. l e." "·' . ·- "" on • . 
. ~' . .,.·~~..: ~ ~. 19 . :t~se: · ~·-' ?. 90 •28.9 - "* ...... ' li~ ·~0 J. lj ., ·J.~ ' 11.? ., •'" . 11.-0 - ~~I vrtu· 1 - - j ..... .. - - - ' - 1,. 0 ~· . ~ 

11 Jlll• ie_ la kn• ·~ at. et ,arta• 

~ 



nil~ • t.)le at. u.u. 1 
0~ ,. •h t ..... ,. t 

•• i . .. II ~ .. ·~·-ill II. . ., 
i :: :: :i::t :~~~~ ;: • :: ' i: I l l f 

I l3S t 1a?o i,t69 . ,,.~ sl-''" ' ,,, "'"· x1an 11,•?1 '•'" 11)9 .,.,, 11 ,,, s,.,, .,.,, 
1137 ll'''' 't*" ... 'i·"· 

m · .. 171 m 

t, 
Iii ... . 1111 I t sa lr 'EMll•• <•tttl<t Iter:!!~ , , 

... 

, . .. 1 
•¥..at• ..... " . .,... 

2M 

4~·0 

I I 

r, 

1ft 

"·' 

tS 

' · ' ' ' ....... 

,, .1, 

290 m 

, •. , ,,., 

"' 
:ne ?;~· 

"' 17 ·"· f '·" 1 6.0. 1.1) 
1S J.O . 91l 

' 
,;, 

-, ................... .,.,... 
-~·· ...... .. 1 ... 

" 

-
m 
2ft 

m 
2 

Ul' 

p I r 

lllJ 

69.6 

J/ ~,_.._,. el elf 11& ..,, ·J ·l "--o · ~:.,, 1 '; ~• · -<.a~-.t ~~.., .., ~ 
I 9 t t Mnt 1 )' .. ~..U St· Iff •••· 



'' A,..atJ \a~lt $. 1\a\lttl•Nl .a&17tlt of \ • 4l,_•,l\llltJ 'r 1 • ., 
•t •UWr •• h'aot le A1 I• le t\ ''" ' ¥1\ •t••• ..... ,. of 

• illaas~Uak I I ... ... , ··~, ... 
"" r i : I :1 Jl: :3:' i • 

I l)J 11''' .,,,, ,,,,, 11, • ., 1,, 
11" .,.,, 't'" 't''" ,, .• 169 

11,, '•t'' I aa.') 
1) 11t~ t,.~, 1., 

I 111 t,,.,. s,.,, ,,.w lli" 16'l 

•• 11, 18'f. 1'9 1» ,,, 
a-...,. b; v.aw t C.ltalta ..., ) 

. 11 • r; • ., 
- llf 1, 1$0 . 1Jl ,., 

""' .... , ,_, "· Itt •• 

Mal,.,, ., ..... , ... ....... , ., • ,.,.,. .. 
ftf'laUea ..... 

1 t ' CDs)MO' 

lJ 1516 lOS.l 
l m 1 •. ,. '·'' ' .... . ,,l .. , • 11.3,0 

' .. Jl., 0.?, 
lnw ' 169 18.1, 

•• Btc~ •icattto ' '# 0. 0.5 



Ap ... 1. ,.,.,. '· .,.,t.u*al t.Mlrata ot •• 4ta .. u\Ui" )If'., .. , 

I l3J 

I ''' 
l 1)9 

I 137 

-
... 

• 

et on4• tt·\w la alf lh hap ••eak4 .a• 
..,., ••• ....,,,. t 

i' : • 1 It :;: :'~: : i: I 
It•':' 

t,•" 
1,• 
tl,." 

191 

lt' 

• 

t,•'l 

•t••' 
11''" 
r9aso 

1 

l 

w.o 

....... 
et 

'lr.tdM 

z9a.so 

,,,.,. 
~·" 
,,.~ 

i $ 

' 

J a I 

:: l, 
11'''' 
1'5" 
'''" 
t "" 1 

,, . .. ,. 
0 t 

I I t I 

186 

19) 

18? 

19' 

760 

..,_, 

r .. t .. 

•• 



Yl 

.. ,,...,. •. '· ••llette'l aaaltf1t ot ~ 4l .. t,l\111\' th 
~~ ' ,.~ ,.. . ~" . ' • , .. 1~ ,._ '"• .... 
vttll •N'l ...... .. . , 

' u I I I lfiil I I II il U11111111111 fl. . ....., :s ;:: : :; :; 
• I I 

I • 
I 13J 't'" s,•n ., . .,. 't,•n 290 

113) s,.,. .,, .. ,o . ~tJ*'' .,t,. .,, 
I 1)9 •,•n 113'" 

,,,,z S,•?J 181 

I l'? I t?l -~ 
13 

.,,., '7•?1 . 't''' .,.. 
290 192 J1l )Ol 1161 

__.., 1t7 \r••""•' (.tf•l.f• ..,, 

11 I I I • I 'I ..... •• ,, •t, 1 

teo m 'tto 1161 

... ?0 " T'· 12.J 
1 ·' 

AaA1r•t• •t ........ 
I ;;;;;; I 

I ' 
I ,- l.i ., .... , ... 

.an.atua . . , tquP• 14WZ• 

-· ' I I I d . • a .. ,. ... I I If •• • ., .. 15 , a 1 

lJ 1 

' tt6 1,.,, t. 

' 61 ... ,, ,.~1 
) 26 •. ,, 1.06 
6 .. , 1.1? 



Atp.tla t.n• 1. ltatt.ttlMl ....S,eu ,.., hMl ••••" '1• a .. tn .. ,• 
tlf ••P la alfalfa w wbll \re~rote4 wlta ..S.•• ......... , ., 

I 13;5 11tJ' 

I 1» ly•S' 
J 1)9 .,.,, 

t 137 •• ,.,. 

,,. 

17''' ,1., 
.1,.,, ., .• 
llf 

,,.,, 
,,,.,, 
,1 .• , 
,.,.,_ 

11, .• , 

J .,., 
9 ,.,,,, 

llt.n 

21 

1 1 ' ~l I f J I z;. I !If II 9rt i, I f 'I; I $liT 

.. 110 

.... 

' · 1 4 

,.w 
• • : , .. ':>' • 
~(~ ;t, 
IJ>Hf'" ' ' 

I I 

216 

-~ 

..... 
or 

,(tUf?J I' II 

11J 

''·' 
... ....... 
'to. co 
1.67 ,.oo 
'·'' 

' t 

116 

119 

Ill 

119 

I P J F 



Appn4ll t U• , . lnaU•Uet.l au.l1th et U.. MtakUtu\t •Mr67 
llr -.., t• .. 1•rtM ... .,..., wl\Jl 
..... , •• , w 

I :, i • 
I llJ •,•218J r1.aSYo ltsZJII ,l, .• ,. ,...,, 
r 1'' .,.,., 1111011 t 1,aa6)9 .,., 9861 

l l.)f ,1, •• , t7tH~ "" 1 111 '••-'-" 1111111 9920 

- 10180 )92, 

• .., ., t~·-··~· (a tall& ba7) 

'- ., t1, 

~a ~'' J 16 l~t)2 lOI 0 929) 

x. 2101 25'2 r.6ol •sn \ '"" 

to_.• •t. , ••l•• 
•ar.&atlea 

,.,, ... 1.5 791916 . ., .. ' ''1n' 217 ~) 17., 
PertW ' 6o1 .. 100'1 1.66 
a..., ' C?t "" o.n ..... ' ~1 tttiO 



&,..ala -.~1• 10. lt•\tstl •1 •lrelt of al\•ol'n \alaaee " •••e, 
t• attatfa bol wb•• tr .. \14 vttb .-rleu~ e.oua\e 
of mlt 

• .., 

I 1'' 
r 1'' 
J 1,9 

l 1.3? 

• 

.. ... 

• 

'•'-1 .,. ,., ..... ..... , ,.,. ... 

• 

d I 

111%.1 

s.,s2.t 

1,•·1.9 

•1,•-a•' 

0.1 

I''''"' Jtl•as• 

. .,.,~. 
t
1

e • • O 

123•1~5 .. , . .,~~ 
11.1 

s.e 

~ ... . , 
Cnttn 

lJ 

' ' ) 
6 

lgi..O.? 

r13,t.? 

't''·' 
1?&1.7 

6.1 

l • 

o., 

SZ.lJ 
U . 92 1,.,, ' 
... 1 
9.~ 

' . I 
11 140 •• 

J9rt.o 

t,•t•C 
llt).l 

0 . ,5 

0.1 

!t.o 
,., 

a.1. o 

,., 

, ... 



p adu-\a\1• U. lt.aUt\le 1 l r.tt ef t•• v•l ' &&l• t;r ••.P 
o. liM dlalt• tutet ..ru • arlo \t tl · 

ll:D 

l . 139 

l l" 

• 
• 

't J..1 

.,,1.1 

'··· ·' 11, . 0.6 

I 1 ' !.a='d I f ,., t -

, ..... • J !f I 
J7tc .. , 

11 •• ~.4 

Jl)ll . 

.,, .. J.l 

J ' 

't ''· ' 
't''· 5 
t., •• ' 

t1 •• ,.o 
t9a 

,,, .. ! . 0 

~,.,. 

F I ) I -
'· 
) .. 0 

~. o 

l .o 
------·------------------------------------~--~--·----.. 

... 
... 

G .. no ~t' 
• l"tau .. 

- IF 

o.-. 

L I ..., 

ib i!IPJIJJ I•? ., 

'· 
o • 

t J J J z •• .... ". ·~ ., ., --~·· traatn .• , 
2J 

' , ~ 

' 

2.1.7 
, • .a 

161.1 
1. 0 

•• 

• t 1 

o. 

d I . f 

py) 

• 

----------~------~--~------------------~--------------

--


	The Effect of DDT Residue on the Composition and Digestibility of Alfalfa Hay
	Recommended Citation

	tmp.1422661211.pdf.isO9N

