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IETROLUOTION

5T (2, 2 e (pechlorophenyl) 1, 1, 1-trichloroethane) was firet
syuthesized in 1876 by feidler in Switzerland, however, its effective-
nest &8 an insecticide was mot known until adbout 1942, The setive
principle wae firet known as G.5.B. (Gesarol-¥eoceld Base): but in
1963 DT wae suggested as an adbreviation for Dieklore Dipheayl Tri-
chlorosthune (Eenegie, 19856). In faet DDT, as s poverful iserotinide
is one of the developments made during ¥Yorld Ver ﬁ. The importance
of UET in the control of the common insect enemies of mankind, suech as
wosguitoes, flies, moths, snd many sgricultural iasect pests i reslized
uare doy by dey, Many studies have dDesn conducted to detsrmine the
ases, toxteity amd residusl effectiveness of DY, Howevar, the nutrie
tive valus of LDT durted feedotuffe has not been investigated hereto-
fore.

During recent yeurs, in the weet, slfslfs seed and hay production
bas dealined &= » result of injuries coused by eertaln specise of in-
sects such ne lygus Ruge and slfelfs weevil. DIT has Desn ssed succees~
fully to gontrel theme inssot peste. Jecsuse of this feet ithere is &
need for mores {aformstion on the shemieal compoeition, digestihility
and metadelisadles snergy content of DT treated ulfalfn hoy.



REVIEW OF LITERATURE

There are no references on the digestibility and metsbolizable
energy of DDT-treated feedetuffs, The following review, however,
throws some light on work related to this problem.

Orr and Mott (1945) demonstrated that DDT is not acutely toxie
to mﬁla though some developed tremors and slight degeneration of
the liver. 1In thelr iavestization, 100 to 200 mgm. of IDT per kgm. of
body weight was administered orally to cows, horses, and sheep. 1I%
was found that most of the DDT was eliminated with the feces and only
a small amount was taken wp by the blood stream.

In the investigation by the Bureau of Entomology and Plant Quaran-
tine, three sheep were put in a pasture 48 hours after the pasture had
been dusted with 40 pounds of 10~percent DDT per acre. The sheep
showed extreme neurologic symptoms after 72 houre, but the animels
eventually recovered. The field wae dusted again a month later, and
the sheep reacted in the same way, and again all recovered. One of
the ewes waus taken to the University of Southern California and fed 2
grems of DDT daily for 11 daye. The smount was then increased to &
greme of DDT .por day for the next 40 days. During the entire period
when DDT was fed orally, there were no noticeable symptoms of DDT poison=
ing. Vhen the donﬁ wag increased to 16 grams a day pronounced nervous
symptoms were developed and death ensued 17 days later (Roark and MelIndoo,
1947).

Welson (1944) reported that emong larger animals cows seem to De

more sensitive te DDT. Characteristic symptoms such as W¥nemors of hind

lege and neck occured with doses of 0.05 to 0.1 greme per pound of dody

weight per day for three wee's. However, only one sheep out of three
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tested showed liver damage while the other sheep and & horse remained
unaffected.

Two goate having received single oral doses of 1,25 grams and 0.68
grams of DDT per pound of body weight eliminated sufficient smounts of
DDT in the milk to produce toxic symptoms and death in white rate after
29 to 30 hours of milk fecding (Telford, 1945).

Kenegis (1946) stated in hi; review of DDT that absorption of DDT in
powdered form, through the gut is variable and irregular notably depend=-
ing on the fat content of the diet. In the case of DDT being administered
in o4l 50 to 95 perceat was found to be absorbed. The bdody eliminated
DDT in the feces with the bile, and some DDT was eliminated in tho\urinn
as a detorified product, He further stated that in experiments with
rabbits from 5 to 50 percent of a single doese adminictersd in oil was
excreted in the feces.

Leary, et al. (1946), reported that a half-grown kitten died with
toxic eymptoms from consuming goat's milk lactated by DDT fed goats:
while neither the mother goats nor the kide died, apparently goats have
a higher resigtance to DDT than eats.

White and Sweeney (1945) in their investigation stated that eight
rabbite weighing from 2 to 3 kgn., were given a dose of 100 mgm. of DDT
per kilogram of body welght and the dose was administered in olive oil
solution by means of a stomach tube, On analysis of urine it showed the
presence of organic chlorine, namely di (p-chlorophenyl) secetic acid, It was
further demonstrated by these inveéstigators that di (p=chlorophenyl)
acetic acid can be isolated from the urine.

From the above review it is known that DDT ie a highly poisonous

substance, and it has & cummulstive effect. However, to large animele
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emall gquanities of UDT do not seem t5 Bo Saxie 1f 1% le used and handled
properly. Hoet of the ITT consumed by the suims] s execreted in mil¥,
fecon, and urine, Nevertheless, DDT sxoretion into nilk and ite con-
osntration in the ersan and dutter causes great conesrn becsuse of ite
injurious effects to nursing animeale, milk fed bables and to human
heslth generslly.



NETEOD OF PROCTIDTRR

The geneal plan of the syperiment wae to determine whether
residunl quanities of UDT on alfalfs May w111 affeot its chemical
compositien, digestidility nnd met:dolizadle smergy. The investi~
gntion was perfeormed from Harch 8, 1958, %o May 2b, 1548,

Bazperivental design. A & x b Lotin square design was n;lorod
{tadle 1) to detersine the digeatIM1ity and metadolizablie energy
content of the DDT-dusted =1falfe bay. Four samples of alfalfs hay
were fed at random to four sheer “or four periods with the restriction

of not repesting the hay alresdy fed in o rov or columm,

Table 1. Zxperimental deeign.

ToT Aifaife } Feriod number

per hay

gore, 20 1 BETe I e T
1%a, Animal pumber

0 11 113 1133 1139 11%
3 59 199 3193 1% 119
B 1 9 13139 113 1135 1133
b 113 1137 11% 1137 1138

Theee levels of DDT ware used because the recosmended amount of
sctual DOT for insect contrel of alfslfu is from 1 to Z pounde per sere.
The level of & pounds per sere, spproximately twice that of the recommended
smount, was used in order %o lavestigate the effects of the DUYT when
employed in execese,

&gplication of LDY. The hay was treated and harvested by the
pereonne) mentioned in the soknow]ledgement. Four replicated plots
of firet orop elfslfs growing on the Kidssn farm on the west slape of

Cache Vsllay were dusted with DDT onm May 29, 1947, at the follawing
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levels per acrer (1) mone, (2) 1 pound, (3) 2 pounds and (&) b peunds.
The regquired amount of U7 was mived with pyrroohyllite and applied at
the rete of 20 pounde per sere with & power duster. Because of inade-
guate fueilities expense end time, hay from enly Tour ¢f the plots wes
vsad for ﬂmatﬁa trials, however, the hey from &1l the 16 plots was
chealoally analysed. '

Flgure 1 showe the field & fow doys Defore cutting. The areos
wﬁleh were not &Qatﬂ were graylsh green in ecolor, while the dusted
areas were bright green in coler. The leaves of the alfalfa on the
undusted srasz were shelelonlzed Ly weevil while the lezves on the
dusted areas ﬁu not eated by weevll (figure 2). Thers was a mar¥ed
line of color and helght diffarence in the dusted and ron<dueted
alfalfa plots (figure 3).

On June 20, 1947, the hey was out, raked inte windrows, cursd,
balad, and lebesled, The hay war then bauled to the Animl Husbaadry
Ferm on July 1, 1947 and stected. The hay was of good quaulity, free
from foreign matter or mold and wae stored in & clean ¢ry plage.

Aplwels., Four wether lamps (three Colusbie z Pambouillet and one
Remboulllat) apororimately one year old, welzhing from 5 to 90 counds
were used. The lumde were shorn before the sxperirent started., They
were weighod at the Deglnaing mad at the end of each collection peried.
The animels were given the numbers I-133, I-135, 1-137, and I-1739.

Helebolisw soxes. Four metabolism cagen were conptructed for the
purpose of collecting wrive and feces separately fran‘mw‘:. of the indi-
vidusl lambe (flgure &), Eeech ;eu‘a messures 2 feet £ inches in width,
4 feet in length and 3 feet & inches in height; the legs measure 2 feet
& inehes. rmn inside hae an adjustable partition on each side in order



Figure 1. Aerisl vhotograph of alfalfa field taten the day before cutting the first
erop. The light areas are the untreated plots and dbuffer stripe. The
light color was caused by the =lfalfa weevil larvae feeding upon and
damaging the alfalfa plante. The dark areas are the vlots treated with
DDT in which there is very little weevil damage.



¥o. 1 is from a

Pigure 2. Individus) alfulfa plants from reprasentative nlote,
plot receiving 2 1ba. of DDT per nere; ¥o, 2 is from = plet recziving
ne DDT. Note the dsmsge to the rvlant By the 21falfa weevi]l larvae in

the latter,



Flgure 3. The slfalfs in the foreground wae treated with 2 1bs. of DDT per acre;
the s1falfa immedistely beyond in the light area is a buffer strip and
received no DD¥. The dark sres immediately deyond the buffer strip 1e
a plot that was treated with DDT. Wote the sharp line of demareation
betveen the treated and untrented sreas, and the difference in height
of the alfalfs,
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Figure 4, Metabelism cage showing the feed rack, urine
and feces bottles in place.



i1
that the enimel cannot turn sround, The feed trough um and
can be fastened after the ration hat besn placed ia 18, Jut benssth
the falese bottom from fleor of the oage is & copper seresn which pre-
vents hay end fecee from fulling inte the aluminus tray, ¥ e alusinus
trey 14 censtructed iz such & way t2et urine snd feces go inte recsiviag

bottles separstaly.

Hefore the baginning of the sxperi-

went, the shesp were fed alfelfa hay for about cne month to secustom

~ ghem %o this Sype of feed, and to acquaint the investigstor with hew

Au fesd snd cere Tor them., Tre hays were chopped la about tires inch
lsn:ths,

‘ﬂn sheep were fod detween 8200 and §:00 s.m, sad between 4230
snd 5230 p.a, The heys were weig el on & bulsnce to an sscursey of
.01 1oa, The smount of heys were linnﬁ ia esach periecd, as near a»
possible, to that of the suimels conssming the least. Haoh moraing
just before fesding the shesp, the erts (velgh-back), If there were
sny, vm‘_pauum on.wfully T 00094 in » lebsled saek for weigh-
iag sad shelyeta,

A preliminary period of § to | daye was
~allowsk deigsw Sip Degimning of tie ecolleotion peried, The hay under
ﬂw.uu fed in iunui dally ssouats for = pralisinsry peried in
order to free the digestive tract of the saterial ecoming from the feed
sonsumed prier to the start of feeding the hay unier lavestigatiea,

Before the collsction begsm, the fleors, the scraens, sad the trays
of the astabolism cages, «ndé the cellection bottlee were Sthoroug.ly
brashed, eleansd snd Srind, The collectien sterto: sad ended ot &
definite time; the collection perici lssted 7 days,
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Fifty ol. of tolusne was added to each urine bottle at the Be-
ginning of eseh oollection perind. Ten drops of tolusne were sdded
to the fecss Dottles onee daily.

The day provioue to the end of the eollestian verioed all of the
scattored hay was carefully gathersd from the floors and sereens of
the metabolism ahges to insurs the correet suwount of feed fntake, On
the day of collection befare the orts were weighed, the scnttered hay
was aguln carefully collected snd added to the orts for welghing.

A% the time of the collection, feces ond urine botiles wers removed
firet of 211, ¥ith the ald of & steel bruch all the feces wers care=
fully brushed off the floor, sereen and tray inte the sollsetion Botiler.

Ssapliing of feeds, feges, snd uring. 4 compostite aample of huy for
sach plot was ueed for eseoh of the four perinsde for chemioal snslysis.
The totsl awount of erts was saved for eanh psried for saslyels,

A% the snd of the collection perind the feess wers welghed. They
wers then amptied from the bottle inte a large alusinum dowl where
they wera thorsughly mized by hesd. & semple wae put iate & guart
hottle, labeled and sealed oir tight. lomedlately the wel foces were
veighed and drisd in an eiredrying ovea at 60° € for 20 houre, with
ik str passing through. The feces wers then reweighed snd ground
for soelysis,

The urine, in the eollaetion Botile, wase thoroughly sbalken end 20
percant of the sensured urine was poured into & quart dotile for analyeis.

The baye, oris, snd feces wers ground through @ ﬂly elll using »

lemm seresn,

Baye, oris, and feces were analysed for ash,
dry mstter, stbsr extraet, arude ﬁm. aitrogen~free extraet, nitrogea,
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erude protein, sad gross snergy., Calefum snd phosphorus conteat of the
~ bays were slee determined, Urine was anolyeed for nitregen, sad gross
energy., A1l smalpess vers rum in duplicnte, -nd in cases vhere She re-
sults varied considersdly, repscts weve mads,

Ash was Setermined by bursiag the ssavles in an electric furnsee
ot 6007 © for 3 Bours with an satswatie contrel pyrometer, Dry satter
vas determined by drying the samples in en oven st 1009 © for 10 heurs.
Crude fut or ether sxtrset was determined by extyneting the ssmples
vith anhydrous ether for 16 hours, Crule fider wes Sntarmined by Abe
method of the Asscolation of Offtelal Agrioultural Chemists (1985, » h09).
Iitrogen=free-extract was fouad iy Zifference.

Bo¥oBe % 100F « (moleture £ ¢ othar extreot £ ¢ orude fider £ 4 ash &
# protetn $),
 fote) attrogen was Qetermined by the Ejeldahl method of the Assoetas
tion of the Offfets! Agricultural Chemists (31905, page 26 to 27) ezvent
the titration which wes after Scales and Nerrieen (1920); dorie seld is
sngloyed to hold the smmonis distilled in the process, Crude pretein
was obtained by multiplying the smeunt of nitrogen determined by the
fostor 6,25 |

Caletlun wvan determined %y the method of the Offiels} Agricultursl
chentate (1905, p. 119=120) sxespt the digestion whieh was done By the
nethod of digesting “laloetlenl meterinle for enleium and phoeshorus
enalysis (Gerrite, 1935). Phesphorus was determined by the colerimetrie
um-!mmm:maﬂ}. TUT peciduss on the hare were
found Wy determining the total ohlovine (i,e 211 § stoms of ehlorias i
llln!nﬂo)\u?‘uaum deserided by Ushoefer (1983), emeent
\he titration was by Volbard's method scoording-4e OJuathsr (1985),
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Gress cmarey feterminatisss: The grousd sir dry sasples of alfalfs
hay, orts, and fecss wers nade inte pellets by the use of & sellet press.

The urine was hested over & hot uﬁr bath at 55° C o dryoess. The
residue whe Sreneferred to a enpsule containing & cellulsse pellet using
& sininum spount of dietilied water, The eonteate of the sapeule vere
sgrin dried over & het water bath.

The grose ssergy of the semplces was dotermined Yy the use =f &

FParr Gxygen Boxbd Adiabatie Csloriseter in aecordance =1tk the {nstruce
tions contaiced in the Parr Mesuwsl Ne. 117.

Ketubolinable snorgy wan sbteined by differsnce by the wse of the
folloving formula:.

Setabolizadle snergy = gross energy in fesd « gross eneryy in erte
= (Gross enerzy in feces # urine § methans gae).

T:e smount of methane prodused was sstizated by ueing the following
formula (Mlimok 1948}

sethans in gue, = 2,81 x ¢ 9,80
x represents hundreds of grams of corbohydrates digssted. To cofivert
grame of methene to Calories, the valus of 17,745 was used.

Unless the saisal s seither galniang mner losing body proteis, the
difference Yrtuecn the snergy eomsuned snd the anergy lost ia the s2ild,
ligquid, and gaseous axereta decs not indleate the trus zet:bolimable energy
value of the feed. 4 eorreetion for the guin or lose of %ody protelin was
sade acoording to the feotor sugsseted by Rubmer and quoted By Hastiten
(1928), PFor esch gram of arissry mitrojen derived from the catadelism of
wody proteine {egusl te negative niltrogen Belades) 7.45 Calories were sab-
traoted from m urinery energy, sad for esch gram of altrogesn stored in
the Bady (equsl 1o the positive aitrogen dalance) 7.45 Caloriss wers

sdfed to the urisary energy.
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All the date were analysed statisticslly By the analyesie of
verisnge as deserided Yy Sasdecor (1906). Differences were considersd
to e significunt at the 5§ level and bighly significont at the 1f
level with & pro®ability of 191 1 and 991 1 respectively,
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HESULTS ARD DISOUBSION

& highly statistically sigaifiesat difference in the yleld of slfelfe
hay in Same per sors between the uniusted =nd DDY dusted bay (table
2). The sverage yleld of undusted slfalfs hey wee 1,12 toms par sere
sad the yleld of DOT dusted slfalfs bay was 1,50, 1.4, end 1,47
tons per sare for the 1, P, and ¥ pound levals of DUT, respsctively,
fiovever, thers was ne sigaificent differcnce in yleld smong the 1,
2. snd b pound levels of DT, The lnoresee in the ylsld of slfslfs
hay was probably due %o the protectiocm furalched by the UDY from inseet
peete,

There was a highly significant difference in percentagze ether
 sxtrect betweon the undusted sad P dusted slfslfs hay, The untrested
hay eontaimed 2,16 percent ether extract sad the trested hay 7,46

percent, 2,46 percent, sad 2,43 perceat for the 1, 2, snd ¥ pousd
DOT trestments, respectively.

The DDT treated hay hed a bright green color whils the ustrested
ey had & grayieh green coler. The caretens econtent of the DOT treated
hay wee sigaificsatly greater Sham the untrested hay (tsble 3). There
wes ne siguifiesst difference smong the DOT tremted heye. '

The etatistical snslyees of the yield and chesiesl compesiticm
of the yisld sad chesical somposition of the heye are givea im appesdix
tablen 1 and 2,

0d gonsumition B4 AIVEe-WOLEhE IaiR The food comsumption was
held ¢ gonstand s poesidle in the wvarious jerieds ia order to take
out the effect of having verying food intakes, A% the end of peried
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Teble 2. Tield snd chesicel composition of first erep alfalfa hay

ﬁ m,h- s e o s ‘
of 1Y satter 0T Proteln Ether Maﬂm ’ Ca

ser tonsf reci- extraet fiber fros

e I=1 1.23 o 15.2 2,02 32.25 9.6 8.5 0.2 2.13
] =2 1.3 18,7 2.1 N.08 B.79 B2 0.19 1.9
8 I=h 0,98 15.5 2.18 30.25 6.91 M).0 0.8 2.1)
ATEy 1.12 15.5 2,16 7188 9.0 8.9 0.22 2.
¢ -5 1.60 15.8 2.59 27,18 9.55 M9 0.20 2.16
1 1-6 1.66 16.5 2,35 M6k 5.07 39.5 .25 1.81
1 =7 LY 17 15.6 2.8 N.27 8% .6 0.2 1.7
1 I8 1.3 16.8 2.3 13.38 5.00 38.5 0.30 1.9
Avg. 1.50 16.0 2.6 .30 %.09 8.6 2.23 1.9
2 I« 1.3 23 16.0 2,28 M,2 8.7 W.9 0.21 1.0%9
2 110 1.60 14.8 2.55 3.6z A.9% M.6 o.26 1.90
2 1=11 lc,. !,o‘ ’c‘, ’!t” .-}ﬁ .‘n, 2,20 1.9
2 l-l! ‘c” !", !o” ’1.“ 'a” ..o’ 0.23 lt,’
m‘ 1." 1’.. 8.“ ’1.‘, ..,o ‘1.' 0.28 10“
& 131,56 50 6.1  2.25 2.6 9.39 ¥4 025 1.®)
L =34 1.73 16.8 2,33 %.% %% . e.21 2.02
b 1=15 1.28 16.2 2.67 28,93 8,85 43} 0.26 2,08
L 1-26 1.% 16.5 2.5 29.85 8.9 52,6 0.23 .77
Avg. 1.47 16.5 2.83 30.32 %.20 81.6 9.23 1.m2

Mininum level of eignificunce Detwsen trectment averages
P 0,08 0.32 by R N ¥ N ¥
0,30 -

¥-0.0 2.17

 — - - -

1/ Differesce Detwsens trestmeat menns are mnot considered significmmt,
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Tabdle 3. Carotene content of green alfalfa just defore cutting for

hay .
of IDY co-tent
per
9 2 1-1 123
o 8 12 359
| 306
0 10 1=3 97
0 16 1-h ?’
M. -
1 3 Yo 1-5
o, ' SViRE g‘
289
1 9 1=7 76
92
3 13 1-8 359
. T
Y 1-9 153
329
2 b 1«10 40
»7
2 12 1-11 529
: 5h0
2 14 1-12 380
Avg. ﬁ
b 1 1-13 200
_ 203
b ? I-14 398
h21
[ n 1-15 &s5S
635
b 15 1-16 b59
i %




1%
1 1% was noted thal the sheep wvould eat more food, therefore, the in-
taite of alfslfe hay wis lnersased.

There were no slgnificent d1fferences among the liveswsisht gains
which sould Bo attributed to the huys fed, However, there was & eig-
sifteant :;uﬂmuc smong the peviede. The statisties)l aaslysres of
the livesvelght gain io shown iz appesdix tadle 11.

Sitrossn belsage. Thedtregen dolanes was sigsifiseatly
favor of the ustrested alfalfe hey vhen coupsrsd te the hay which had
Mumtﬁrttﬁaﬂimd;d@!mm Hovaver, thers wae
ne significant &ifforencs Detvsen the usdusted bay and the Bay vhieh
wes dueted with ome pound of DD, 4Lles there was no signifiesat
difference smong the DIY dusted bays. nltBoush as the smount of ID?
on the hay imerecsed the nitrogen Balonee deersased. Frosm thase re-
sults 4% appenrs that the comcontrstion of IV on the hay Isfluences
the smeunt of mitrogen stored. B

The staticties) smalyses of the nitrogen Balases is in aprendix
sable 10, |

‘ 1faife har. There were no significant 41ffer-
eneen smeng the digeetion sosffieients for protein (%itrocen X 6,24),

ethor extraet, evude fider, ash sad nitregen fres estraet (tadie §).
Eowever, the digrotion ooefficients for ether extract approsched
significnnoe ( ¥ value wes B.69, the significent walue at ? g 0,05
belag B.76). Thers vas sleo 20 signifiecat 43 ffevences enong the
‘hays an regards the total S1geedibls aut-{enils,  from thess results
1t appears that the DUT sestdues on the hey &1 med effect the digecti-
Bility of the above constituente when the hay wes fad to sheep.

The statieticsl annipees for the digestiBllity of the hays are
given in appendix tedles &, 5, 6, 7 snd 8,



Tadle b, The &ry wetter intake, :versge Dody welght, gain and nitrogen
balanese of sheep fod alfulfa bhay dusted with various amounte

of LY
R B B
nztier
-0, B2
1 1v. 1n. r.
=13 @ 0 I=1 983 =0.6 1116 lr? 0.9 2 15- l.o
l‘:’, 1 . !" ”I ’ ﬂn? ‘* ”“ ﬁ.‘ 'l~ ‘,t ’-!
“1” i ] "2 ”i ’ - ’t 0 lm “a. 0.0 .;, 1".' )u 3. o
"139 ’ ﬁ l"'l %n. ‘a’ Iu, “v’ 0.! ,p’ :’o‘ ,o.
hvg. | ”o‘ 1.’ “l’ ”“ 0.3 .o, l’t‘ 1.3
1133 1 1 Ie7 A Y1 99T A 6.2 A 37,3 28
=137 3 1 17 6.8 6.5 167 279 0.0 9.0 17.% 1.7
z“” & 3 ,"' ﬂoﬂ - 2,0 ll“ ”t’ ﬂb, ’05 2‘0" l .II
‘_'.- *l! lo’ 1109 3‘-, ‘o, ?t, "t! 1 n.
=133 & 2 -9 98,5 «bo0o 1052 20.2 2.8 7.6 17.8 1.0
1-135 3 2 1= 98,0 7.2 1169 20.2 0.0 7.9 1.8 -0.,7
=139 3 2 1= 688 - 0.5 96 28,9 5,1 7.6 1% -1.9
:‘1” ‘ b !‘u ”l. - ’q 4] “" ”. l 2.0 - ’c ‘ “o ’ 'Ql*
1-137 1 b 1-1) r.s 2.6 6 28,7 0.0 7.5 15.2 - 2.3
1=139 2 & 113 85.0 1.0 1135 Ja.b 0.6 9.2 19.1 1.5
ivg. .9 0.8 1092 28,7 0.3 0.7 1946 2

p 8 H’”‘t"‘“‘u g,-' V/ttw?cm (/'QM L ran .4_(?



Table 5. Digestion coefficients and total digestidle nutrisnte of
alfalfe hay dusted with warious ameunts of IDT when fed to

shoep.

Theep Period DOF  Proteim Btber  Orude Witrogen Total :
per extrast fider free digentidle

Aol !tl.ll'" [ B | [ 3 ""Hliﬂn””' Ii“ -
1-133 2 0 n 7 b 70 3]
visy b ¢ f B R Rl »
1-13% 3 o 65 R N 62 3
1133 1 1 [N 55 173 7% <k
1-135 2 1 £9 a9 » 23 53
I-<1%7 9 1 68 b 50 n 5h
1-13%9 & 1 49 &y hy 75 85
1-133 & 2 72 28 48 78 6
=135 3 2 7h 32 50 7= b
=137 2 2 75 3 50 77 58
1«13 1 2 69 3] L8 72 55
avg. F 4 ] b9 75 %
=133 ) & n 29 sh 7 35
1-135 Y b 68 25 &y 7 3
=137 1 4 69 50 z: n 5
I=1% 2 “ 6 43 7 $3
Avg. 69 38 Ly (4] L2
Coeffietent of variation 3.7 12.9 5.0 .9 1.0

i w

e A R s s oot et vers
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Egtadelisabls energr. Thers woe a highly eslgaificsat difference
in the setabolitadle energr detwese the undueted and DOT dunted hay
(table 6). The uatrsated hay contained 2108 Calovies per kilegras
of dry matter, while the dusted hay comtained 2582, 2601 sma 2573
talories per llogram of dry matter for the 1, 2 end & pound DDY
trastaents, pespeatively. There wves ne significant difference among
the baye which were Srented with TD¥,

From the acpasrence of the haye fn figure 2 1t weuld appear that
there should be some difference in the utiliestion of the hays, 1
these faots are considered it sesms that mwetadolirable energy ie s
better measure of utilisation than total digestidle mutriente.

: The statictical anslyses for the metsubolizadle anergy sontant
of the hays iz shown in sppendix tabdle 9.



Teble 6. The gross smergy, its losses, and the metsbelizable saergy of the slfsifa hey dusted with
various amouats of ULT when fed to sheep

T S TR s Taerar Gorrection W
per wmatter ia bay ia n for & par

1-13) 2 0 1116 4872 2091 M . 288 429.8 223 7056 :
1-135 1 ¢ lo0b 8393 1713 22 279 f15.6 2198 2185
1-137 & e 1169 5136 2039 2 225 97 f23.1 2598 22
1139 3 o 1165 - S51w3 2358 238 283 §25.3 2249 19
Avg. ; 2108
-1 b 1 $97 796 1836 242 2 «15.6 235 2389
i-135 2 1 1124 shok 20 2358 233 f15.6 2888 2570
1-137 3 1 ue s605 7115 230 303 f1ay 2570 2565
1-139 b 1 186 $512 1989 23® 279 $7.5 Jo56 ¢ 266k
ivg. 25%2
1-133 N 2 1092 8996 1815 251 248 $ 2.45 2880 2
=135 3 2 1489 ShE9  1ee 286 0L - 5,20 2948 2522
1-1%7 2 2 1usn skl 1825 289 309 #25.3 3057 2656
I=139 1 2 996 h68Y 1685 229 276 -1%,2 2577 2487
ivg. 2601
=133 3 & nun sk39 1868 252 299 #12.7 2992 2639
1-13% i & 165 $S87  208¢ 253 mn - 3.0 980 2558
1-137 | 5 93 505 1660 226 264 -17.1 2338 2k98
1-1%5 2 5 113 Sk6k 1999 280 29 fi1.2 2945 ;

e
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SUMMARY ANT CO¥CLUSIONS

1. UDT hee deen successfully used to ocoatrel lygus Bugs and
2lfslfe weevil wiloh cause fajuriss te the preduction of alfalfa
* seed sad bay. Bowever, the nutritive vilue of DUY dueted fesdatuff
bas mot Besn lmvestigated Beretofore. Because of this fact this wtudy
vas oondueted during the spriag of 1948 at the Utah State Agricul tural
Collage, Logsa, Utah,

2. Teur raplicated plots of firet erop alfalfs growing on the
Tidosn Pars on the weet alope of Cuche Valley were dusted with DOV
on May 29, 1957, &t the following levels ner seres (1) mene (2) 3
pound (3) 2 pounde snd {4) & pounds in conneotfon with She Utah
Agricultural Uzperizent %%atlen, project susber 289,

3. The four hays were fad at rundom to four sheep ia metudo)ism
m far four periels withk %Yi:e restrictiea of not up_uuu the hay
dmmgcmummﬁnunmdmn}. -

&, A prelistassry peried of 5 0 7 dsye was allowed Befors the
begioning of o eolleetion period. The collectiien of feges sud urine
started end saded st & Gafinite time; such sellsetion peried lasted
7 dsys. '

§. Gumples of feeds, feces, =nd orts (welgh-baoks) were prepared
sod analysed for ash, dry matter, ether sxtract, crude flber, nitro-
gon, sad grose ensrgy. Ia ssse of urine, nitrogen and grose eaergy
vare deterninad, Colofum, phosphorus, carotene snd DIT residuss
vere ales detarntned on tho hoys.

6. There wee o Pighly significent difference in the yileld of
2ifalfa Day in tone per aere bDetvesn the undvsied sad TT7 dueied Ray.
The average yieid of ITT dusted alfalfa Ray ineresced froe 1.17 tone
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per sers ia the undusted hay te 1.50, 1.%0, sad 1,47 tens per sove
in the 1, ?, sad & pound levels of DIT respectively,

7. Thers wee & highly sigeificsat 4ifference ia gercentage
e'her oxtrsct betveen the sadusted and DDT dusted 51falfa hay, the
watrscted hay coatainming 2,16 percent ether extrsot while the treeted
hay eentsined 2,46, 2,356 snd 2,53 percesns for the 1, 2, end U peund DO?
treatasnte reapectively.

8. The earetens content of DDT trested hay was sigaificeatly
bigher than the untrested hay, The carotsns comtent lsereared from
788 parts per aillicn ia the untreated hay to 354 parte per ailliem,
388 parts per sillion, ond 395 parte per stllion in the 1, 2, «ad &
pound DUT tresiments respsetively,

9., There was no significsnt 4iffersnce smong the llve weight
geins which could be attributed te the huys fed, However, there wae
significont differences ameng the perioeda,

10, The nitrogen Dalance wes significsatly in favor of the
untrested alfelfa hoy vhen compared to ? and % pounds DOT trented
hay. Hovever, there was no significent Aifforence between the une
dusted end 1 peund DT dusted hay,

11, There were ae signifiennt differemces smong the digestion
cocfficlients for protelin, other extrset, orude fiber, ash and nitrogen
free extrset, However, the digesticn coefficient for ether extract
approsched significence (F valus was 4, 46  the signifiosat value being
%, 76).

12, Thers wae aleo no significsnt 41ffsrence among the hays in
regard to She totel digestidles nutriente,

13, There war a highly siguificant differesge in the metsboligable
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energy between the undusted and DI7 dusted hay. The undusted hay
contained 2108 Culories per kilogrem of dry satter, while the duated
hey contained 2542, 2601, and 2573 Caleries per kilegram of dry matter
for 1, 2, and b pounds DIT treatmeants, respeciively. Fowever, thare
were no siganificsnt Eifferesces among She DIT duated hays.
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bppendix table 2. Asslyels of wariaznee for carstess eontont of alfalfe

Sgurge of wariofion  __ _Degress of fresice Eeap sausres
Trautasnts 3 G482
Untroated wvs DOT 1 2h ,b57*
Botwesn levele of 1DV ? 7.977
Fepllontes 3 27,186*
Experiments] error B b, 667
~ fempling erreor 16 1,08

® simmifiesat P 0.05

Coeffictent of wariability w 19,188 Based oo sxpsrizentel ervor
Coefflcient of woriaMlity g 16.96% Bused on ssmpling errer
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oy g -y o e

Titroe

Sheep Ferisd TEF  Tiss Fitro- GOroess
: par vt. zatier extract fider g*a 7OR 7T enargy
o, =ere , fr-e =i, per
e
- is. 1b. . [ = 7 T L R '?m Py cal.
1137 1 Rey 17 1267 52,1 13.8 2.1 28.8 B0 392 - b2k
Grts l@, There were 2o orts : . >k
Feecca 14 5.7 508 1,13 33:.2 5.5  18.% - 15
' drins & - - . - - - - . l“‘ aw
1-139 1 ey 17 2.1 1.8 2.0 8.8 B.05 9.2 - Mgk
Feces 12 3%.1 1.8, % TUEEE e | -5 ; .
Vrice ‘?h’ - - - - - ~ 18.7 w
Orte 134 fn.s 1.1 2.09 .2 9.2 N7 - Iz
=135 2 Bapl® 1262 92.7 148 231 .8 B0 3.9 - 535%
Orte Teere were no orts
Urine 7 - - - - - - u.,
1-117 2 Way 19 1270 92.7 1A.8 2.1 20.8 B30 3.9 - 8353
Orts b ] ”A‘ 1.9 1.0 "«' n.z2 3‘42 - w7
Fecns 138 38.7 3.b0 1.28 13. 5,65 8.13 - l;},
wrtne  #d - - - S il 2.5
1-13% 2 Ny IS 0% 2.7 W8 oz R 830 WI - W53
ris 7 o, 2 8.%0 2.9575 S2.2 &.18 29.b - $13%
m - “0. s-‘! ’ » W :’-‘ ,.” 13.‘ e 3 L4
Urine 1 ~ - - - - - 13.9



Appendix tadls 3 continued

Shesp Feried IBT Itea  Teily  Fry

Uriss 121% -

Protein Sther Orade Ash  Uitro- Pitro- Gross
per wt. satter exirset Tiber C_gen £o0 Der energy
aore 2 fras ¢ »). e
. TR— 7Y =
. 1b. -. B SRR R SRR “f"’ ngw. Y -
=133 - 3 & Hay 113 1246 €2.5 1.9 2.08 j0.2 B.68 3%.6 - by
R AR EDNE =
5. . - - - . -
Urise ’;1{ - - - - - - 20.8 ‘;ﬁl
Orts Thers wers no orts ; :
Focss ‘m “.. Sr“ 1;” 1’-. ,-” H.l : -" 19’
Urins 8s1 - - - - - . 3’.; al‘
1-137 3 & Hay 115 1098 92.5 5.9 2.08 30.2 8.68 3.6 - LY
Orts =N 9.8 10.2 9.550 &k 0 7.73 NI - 5%
_ fpine 11 - - - o= 0. - 17.2
1139 2 B Wy 113 1270 92.5 19 2.08 3.2 2468 3.6 - #5338
Orte 53 78 519 2.88 1.9 7.9 28,9 - &O00
“Veses 111 .0 5.15 1.29  17.7 6.83 1.0 - l’:u
- - - - - 1%.0  §

A/ ¥nis fe in terss of sl. of arine
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Appendix Scble B, Stetistien] caulysis of the digestibility by eheep
of pratein in a2 hay when treated with warious

smounts of DDV
et . m- e
- o T . ST
1135 1,170 169 1170 1,4768 F ]
113 e Ln Ly 1g172 278
1139 Tg169 1,169 Iye6s Ip169 a2
1137 Byge69 14175 1,168 % 203
“am " o 278 279 113
h L Iy LT
Sus 276 e 290 113
Hesn 600 5 92.5 9.3 69.6
m_ of waristion d fun of e:- r vi!n
of squAre sQaare
‘m . e R
Total ' 15 ‘18 7:87°
e & £ V7T, 3.9
Period 3 16 6:0. .13
Sheep 3 15 5.0 « 9
Srror & 3 !-’@

s o ot e

1/ Trentuente of alf:1fs hays 11 uo U T «re wond S5 ver sore;
I 9 2 pounds T0T ser sers) 1 13 & psuade MO0 per nere.
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Appendix Sable 5. Statistles] analysis of the digestibility by shesp
of othar axtract in alfalfa hey vhen treated with
verious asounts of DY

Theer W Ham

BEs: - by 3 i
113 '1'” I,c” t’usz lntl, 163
119 '7-'” . §1|37 tuln I,lﬂ 169
113 l’t” ; !uﬂ) !‘t“ l’,llS 183
1137 I”a!l : !’t” !’1“ ‘l'”\ 16h
Bum 23 184 149 133 679

Sussary by treatment (alfaifs bay)

Sua 188 193 150 in ‘m
Yean “w’ ”o, w7 s ”-' ba.h

Soures of "m “Sum of Meun ¥ walue

variation T of scusTe squara
M s

Totad 15 1576 108.1

Hayse 3 379 126. b.bo

Perdods 3 5 . 11,30%%

theep 3 44 21.3 0.

Error 6 169 20.1

** Highly significsat P 0,05
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" Appendix table 6. Statleticsl snalysis of the digeetidility Wy abeep
of orude fider in alfslfe hay when treated with
various smountis of IDF

I e

P 135 iy rhd 1,18 14150 Tyqt8? 184
11 I,:“ lltbj '13' sh !'tba 195
1138 3,!“ l:’l“ l‘l“ !'ll? 187
113w 14150 !,m l,c!! !10'& 198

Sus 192 182 200 186 760

- A ot rmaie-pee. o

fussary by treatment (alfslfs hay)

P00 i, e DL, 41

R 183 188 196 97 760

Hean bs.8 86,0 &3.0 - 9.3 &7.5
o Eﬁn of varicnoe fue:

Toares of
variation

Sum of Kean
squares squsre

Total
Bags
Feriode

136
8 18,3
a 15.3 2.70
13 b33 0.76
b 5.67

|
|
kil i ail
I
i
S|
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Appendix table 7. GStetisticn]l saalysie of ths tivilisy by sheep

of altragen free erireet (a alfalfa hay when treated
with various smounts of POT

LT ey

A A 1 '_l 1 - wemer
1138 I‘tﬂ l,un t’a‘n luuﬂ 290
119 l,ﬂt ‘I‘nw _ Iyqt73 l,t-’ll 298
113 l,l'n lnsn l‘l‘l l,l?! 282
11y !n!'ﬂ I,Iﬂ l.'lﬂ ll'” 2%
tum 290 292 - ;e ua

Seamary by treatment (alfalfe hey)

] T; 7 i, 13
fum 280 292 299 290 116
Mean 70 ” ”c. ; "u, 7!.‘

Aaalyeie of varisnee
Soures of —ﬁn T e of ¥ v
varistion sguare nmc

m -
Total 15 188
Eaye 3 bA 15.33 1.88
7eried s 67 n.g 1.42
fGhesp 3 26 8. 1.06
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Appendixz table B, Statietics) smalysis for total digestidle nutrieste
by sheep in alfsclfs bay when $rected with warious

aspuate of 1%
-—-—-—-1 i o s . - s,
; 138 lllﬁ !?;’3 g”t” !“t” 1
1130 Igse 1,153 t“nss :’m ne
113 ;’1” tl"” !l"“ l,i” m
11w tnili I’I” :,n& 1,19 ne
Sex 218 ny 213 2ne s
Sumpery by trestment (s1falfa bay)
Sum 0o 3 13 25 218 B&4
‘ Hann 5305 "3 “-, ”'g ’.i'l
inalyeis of warisnce
Source of Degress  Gum of  Ness ¥ velue
rariation of gjuares square
i e i — ‘m -
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Appendix tedle 9. Statletlcsl amalysis of the metadslisadle snergy
b sheep in cslories when treatsd with varioue
awounte of LIT

i _ 2 3 s lun
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113 t,m» lilﬂﬂ lnulﬁ’ Tgt2737 o841
1139 Tgeab87 1, 12995 19N 1 s266h %77
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Suamary by treatment (s1fsifa bay)
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varistion of BQusres sauare
_izesdze i

Total g 791916 | 1

Enye 3 651113 227047 7.9
Period 3 forab 20048 1.66
Shaep 3 078 269 0.22
Error 6 72481 12080
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Appendix tadle 10, Etatistical enalyeie of mitrogen balence by sheep
in alfslfa hay when trsated with verious smounts

of DLW
-EAsragen Balonge :
Sheep _ Peried. o
0 i 3 i
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1139 l,l-l.? t,jli.s l‘l).l l?:lac b0
1137 1‘,:-3‘: ' Tgite t?n.? l"!).i 8.9
T —— . —— — e e
Sum 0.1 31.1 ‘ol ..? 2%.0
Summary by treateent (a1falfe Hey)
A o i s
Tum 12.6 7.1 1.0 0.5 22
v i et
Mean 3.2 1.8 0.5 0.1 5.5
inelynis of varinnee
Bource of Degrees . Bum of Mean Y valne
variation of qusres eguare
" fresdon - - s
Total " 52.15
ey 3 22.92 7.64 $.08 ™
Peried 3 15,38 5.13 3.h2
Eheep 3 &M 1.60 1.07
Error 6 .06 1.50
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Statistienl anslysis of live welght galn By sheep
oa the alf:lfs dusted with various cwounte of DIV
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11w !lslﬂ.‘ !’ttl.! !71‘.1 l,;-s.o 3.0
fum 109 “‘gi" “t, .;"e 2 320@
Sumssry by trestoent (alfslfa hay)
1, i, " y x”
‘. 1.6 5.9 1.8 3.1 12
Henn 0.% 1. ’ D.k 0.8 ’
duslysie of warisace
Touree of “Tegrees Bum of  Heas ¥ velae
varistion of pquares squsTe
Lrasdon . ——
Totel 15 83,97
Haye ; .2 1.06 09
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Sheen b 2.0 o7 0. 008
Errer 6 68,k 1.8
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