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ABSTRACT  Studies were conducted on the performance of chicks fed diets containing
the bird resistant sorghums BRG4 and 158260 as compared to chicks fed diets containing the
non-resistant sorghums RS610 and RS671 and to vhserve the effects on chick performance and
leg scores of various dietary supplements. Feeding bird resistant sorghum grains BR64 and
158260 resulted in significantly pourer growth and feed efiiciency as compared to that noted
when non-resistant sorghum grains R¥610 and R80671 were fed. Supplementation of hird
resistant sorghums BRO4 and 1S8260 with methionine resulted in a marked improvement in
chick growth and feed efficiency 1o levels comparable to those noted with the non-resistant
sorghums. Supplementation of the bird resistant sorghums with choline did not result in an
improvement in chick growth or feed efficiency. Methionine supplementation did not over-
come the growth depressing effects noted when 1.0, commercial tannic acid was added 1o the
sorghum RS671 dict. Additions of 1.0';, polyvinyipyrrolidone overcame the depressing effects
of commercial nnic acid additions to sorghum RS671 diets as well as the tannin provided by
the bird resistant sorghum BRO4.

An increased incidence and severity of a leg abnormality was noted in the more rapidly
growing chicks fed the bird resistant sorghum BRO4 and 188260 diets supplemented with
methionir -, Supplementation of the non-resistant sorghum diets with methionine did not
result in an increased incidence or severity of the leg abnormaliiy, Dietary supplementations
of lysine, carnitine or & mineral mix containing calcium, manganese and zinc failed to alleviate

the problem.

INTRODUCTION

TUDIES by Chang and Fuller (1964),

Fuller el al. (1967), Connor et al.
(1969) and Rayudu ef al. (1970a) have
shown that additions of methionine,
choline and other methyl group donors
helped to overcome the growth depression
caused by dictary tannic acid, the extent
of the improvement being related to the

1 Journal paper no. 4964, Purdue University Agri-
cultural Experiment Station. This investigation
supported in part by the U. S. Agency for Interna-
tional Development under contract csd/1175—
“Inheritance and Improvement of Prciwin Quality
and Content in Sorghium bicolor (Linn.) Moench,”

PouLTRY Science 52: 1592-1599, 1973

level of dietary tannic acid. In some
studies, chicks fed dicts containing little
or no tannic acid also responded with in-
creased performance when the diets were
supplemented with these methyl group
donors. Potter and Fuller (1968) have
shown that tannic acid is hydrolyzed to
gallic acid and that a large portion of this
is methylated and excreted in the urine
as 4-0-methyl gallic acid. This offers a
possible explanation why additions of
mcthionine, choline and other methyl
group donors have beneficial effects when
fed in diets containing tannic acid.

Vohra et al. (1966) and Glick and
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Joslyn (1970) concluded that the de-
creased feed intake resulting from feeding
tannic acid cannot completely explain the
depression in growth. Vohra ef al. (19606)
showed that some of the growth depres-
sion was duc to a reduction in nitrogen
retention.

Studies by Rayudu et al. (1970b) have
shown that slurry forms of Na,CO; and
Ca(OH)s, T'ween 80 and polyvinylpyrro-
lidone (PVP) are effective in reducing the
growth depressing cffect of tannic acid.
These workers suggest that non-ionic
polymers like Tween 80 and I'V'P bind to
tannic acid in viro as they do in vilro and
prevent them from precipitating proteins,
being absorbed or being metabolized to
other absorbable products.

Rostagno ¢f al. (1973) obscrved an ab-
normal leg condition in the young growing
chick when fed diets containing sorghum
grains at sub-optimal protein levels. The
incidence and severity of this condition
was greater in chicks fed the bird resistant
sorghum grain BRGY as compared to
chicks fed the non-resistant sorghum
grain RS610 or corn diets.

The present study was conducted to de-
termine the extent to which methionine,
choline and polyvinylpyrrolidone could
reverse the detrimental cffects on chick
performance of commercial and sorghum
tannins. Two high-tannin sorghum grains,
BRG4 and 1S8260, were compared to two
low-tannin sorghum grains, KS610 and
RS671, in these studies. The results of
attempts to overcome & leg problem noted
when high-tannin sorghum grains supple-
mented with methionine were fed by
additions of lysine, carnitine and a mineral
mixture tu the diet are also presented.

EXPERIMENTAL PROCEDURE

Male, White Mountain chicks were
randomly alloted to treatments at one
day of age in the four cxperiments, Each
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chick was weighed, wing banded and
placed in an clectrically heated battery
brooder with raised wire floors. Eight
chicks were placed in cach pen with four
replicates per treatment. No two repli-
cates of the sume treatment appeared in
the same battery or the same deck level
of another battery. Feed and water were
provided ad libitum.

The protein content of the sorghum
grain and soybean meal was determined
by the Kjeldahl procedure (A.0.A.C,,
1960). The tannic acid equivalents of the
grains was determined by the Folin-Denis
Method as described by Burns (1963).
Protein and tannic acid equivalents, re-
spectively, of the sorghum grains used in
these studies were as follows: RS610,
9.8, 0.330;; RS671, 8.89;, 0.37%;
BRG4, 9.0, 1.57%; 188200, 7.4%,
2.66%. The different grains were com-
pared on an isenitrogenous basis except in
Experiment 2 in which the two high-
tannin sorghums, BRG4 and IS8260, were
compared on an equal weight basis. The
dictary protein contents in Experiments
1, 3, and 4 were 15,697, 15.2 and 14.56¢,
respectively. No adjustment in total
nitrogen was made when amino acids were
added to certain diets. Composition of the
experimental diets are shown in Tables 1-4.

A subjective leg score was used at the
end of each experiment in an attempt to
quantitatively evaluate the extent of an
abnormal leg condition. The determina-
tion was based on the following: 1-normal;
2-slightly abnormal; 3-severely abnormal;
and J-unable to stand.

The analysis of plasma free amino acids
was determined by ion exchange chrema-
tography? following the procedure de-
scribed by Cromwell ef al. (1967). Nor-
leucine was added to each sample as an
internal standard. Plasma calcium con-

$ Technicon Amino Acid Analyzer, Technicon
Corporation, Ardsley, New York,
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TanLe 1.—Com posilion of dicts and ths effect of lannic acid, methionine, choline, and minergl supplementation
of sorghtm grasus on weight gain, fecd conversion, and leg score of chicks. (Experiment 1)

. " Diets

Ingredients (%%)

& ¢ 1 2 3 4 5 6 7 8
Sorghum BR-64 (9.0  70.5 70.5 i0.5 -~ — — — —_—
Sorghum RS-610 (9.8) - — — 64.7 64.7 64.7 64.7 64.7
Corn oil 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Glucose monohydrate 1.87 1.46 1.14 7.67 6.82 7.26 6.41 6.94
Soybean meal (52.2) 17.75 17.75 17.75 17.75 17.75 17.75 17.75 17.75
I'remix? 4.88 4.88 4.88 4.88 4.88 4.88 4.88 4.88
MnSO, — 0.0424 — — — 0.0424 0.0424 —
CaCO, — 0.36 —_ - -— 0.36 0.36 —
Zn0 — 0.0079 — —_ —_ 0.0079 0.0079 —
pL-Mecthionine? — — 0.31 - —_ —_ — 0.31
Choline chloridet — — 0.42 — —_ —_ —_ 42
Tannic acid? — — — - 0.846 —_ 0.846 -
Weight gain (g.)¢ 2414 3054 6360 440¢ 2534 429¢ 2684 548v
Feed/gain ratios (g.)¢ 2,93 2,70 2,12 2,13 2.65Y 2.16¢ 2.50b 1.68¢
Leg scores®? 1.1 1.3» 2,00 1.3v 1.1® 1.3v 1.3¢ 1.2v

! Figures in parentheses represent the protein contents expressed as a percentage of air-dried feedstuff.

* The premix provided the following ingredients (in €¢): Jicalcium phosphate, 2.1; limestone, 1.5: sodiun
chloride (iodized), 0.45; manganese sulfate -H:0, 0.01692; zinc oxide, 0.0006; butylated hydroxytoluene,
0.0125; vitamin supplement, 0.7935. ‘Ihe vitamin supplement contained the following {in units/kg.): choline
chloride, 2000 myg.; vitamin A, 5000 1.U.; vitamin Dy, 2250 1.C.U.; riboilavin, 8.8 my.; calcium pantothenate,
17.6 mg.; niacin, 30.6 myg.; d-alpha tocopherol acctate, 8.8 1.U.; menadione sodium bisultite, 1.4 mg.;

vitamin By, 11.0 pp.
39807 pure,
4 25¢% pure,

¢ Tannic acid added to bring tannin level up to that of Diet 1.
¢ Mcan values for 5-week old chicks. Mcans bearing the same superseripts are not significantly different.

(P>.05).

7 Values assigned for leg condition: 1.—Normal; 2.—Slightly abnormal; 3.—Severely abnormal; 4.—Un-

able to stand.

centrations were determined by atomic
absorption spectrophotometry.

In Experiment 1, BR64, a bird resis-
tant sorghum grain, and RS610, a non-
resistant grain, were compared on an
isonitrogenous basi~ in dicts containing
sub-optimal protein levels (Table 1).
Dietary additons of nr-methionine, cho-
line, calcium, mangancse, zine and com-
mercially  available tannic acid® were
studied to determine their effcts on chick
performance when supplemented to cither
the sorghum BR64 or RS610 dicts. At the
end of this five week study, leg scores were
assigned to all the birds. Blood samples
were collected from six birds from treat-

3 Tannic Acid, Fluffy Powder, Sigma Chemical
Company, St. Louis, Missouri,

ments 1, 3, 4, and 8 for analysis of the
plasma free amino acid composition.
Plasma from two chicks were pooled
providing three analyses per treatment,

Experiment 2 was conducted to deter-
mine if the response in Experiment 1 from
methionine and choline supplementation
was due to the use of methionine fer pro-
tein synthesis or as & source of methyl
groups. DL-mcthionine and choline were
supplemented to diets containing sor-
ghums RS610, BR64 and 158260 indivi-
dually and in combination on an iso-
methy] group basis (Table 2). Sorghums
BR64 and 1S8260 were fed on an cqual
weight basis while BR64 and RS610 were
compared on an isonitrogenous basis in
dicts containing sub-optimal levels of pro-
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TAnu: 2,—~Com /umlwn of dlel: and the effect of methionine and choline supblcmcnlalmn of
:orglmm grains on weight gain, feed conversion, and leg score of chicks, (J...periment 2)
Diets
Ingredients %
2 3 4 5 6 7 8 9 10 1t 12
Sotghum BR-64 (9, 0)1 0.5  70.5 50.5  70.8 —_ — —_ — - - - -
Sorghum 1S-8200 (7.4) ~— — -— — 70.8 70.5 70.5 70.5 -— — —_ —
!;orchum RS-610 (9. 8) - - — — —_ —_ - -~ 64.7 64.7 64.7 64.7
Corn ol 5.0 8.0 $.0 s0 S50 80 50 S50 50 S50 50 5.0
Glucose monohydrate  1.87 1.56 1.47 1.51 1.87 1,56 1.47 1.51 7.67 7.36 7.27 7.31
ybcan meal (52.2) 1778 17,75 15,75 17,35 17.75 4735 17.75  17.78 1175 1%.15 19,715 1178
Premix 4.88 4.8 4.88 4,88 4.88 4.8 4.88 4.88 4,88 4.88 4.88 4.8
pL-Methionine? —_— .31 — 155 — 3t o A58 — .31 - 185
Cholinet - — .40 20 — — .40 20 — —_ .40 .20
Total Protein (V7) 15.6 15,6 15,6 15.6 14.5 145 1.5 145 156 15.6 15.6 15.6
Weight gain (g.)¥ 1555 267%b  qe0°  274%d  118c  2058h g6t 2s8sb )b 264"‘ 24680 9049
“eed/gain ratios ()8 z 45" 1. oz“l 2,520 q, 94“1 2.74% 2.0 2818 2.08¢ 1,027 pg0d g, a'm' 1351
Leg scotes 44 FLUSES I SR O L U LI P L 7 SR DL IS UF U DF L 00 LI 0 1

12304 See footnotes in Table 1,

8 Mean valuesfor 21. (la) old chicks. Means bearing the same supcrscnpts ate not significantly different (P >.05),

¢ See footnote 7, Fable §

tein, Leg scores were assigned to the
chicks at the end of the 21-day study.

In Experiment 3, sorghum RS671, a
non-rezistant sorghum  grain, and sor-
ghuni BR64 were compared on an iso-
nitrogenous basis at sub-optimal protein
levels in diets containing additions of pr-
methionine, polyvinylpyrrolidone,! and,‘or
tanuic acid (Table 3). Sorghum RS610
was included in this study as a positive
control. This experiment was conducted
to determine if the growth depressing

cffect of both commercial and sorghum
tannic acid could be alleviated by either
methionine or polyvinylpyrrolidone. Leg
score values were assigned to chicks in
treatments 4 and 10 at the end of the
21-day study,

The effects of additions of pr-methio-
nine, L-lysine and pr-carnitine® were ob-
served when supplemented to dicts con-
taining sorghum JS8260 at sub-optimal
protein levels in Experiment 4 (Table 4).
Sorghum RS610 was also fed as a positive

4 Polyvinylpyrrolidone, Powder, Sigma Chemical
Co., St. Louis, Missouri.

& pr-Carnitine  HCI,
Co. St. Louis, Missouri.

Powder, Sigma Chemical

‘TAsLE, 3.—Composition of diels and the efiect of tannic acid, methionine, and polyzinylpyrrolidone
supplementation of sorghum grains on seight gain, feed conversion, and leg score
of chicks, (Experiment 3)

Togredients % Diets
ngredients 95 ———
1 2 3 4 H] 6 7 8 9 10
Srrghum RS-610 (9.8)} 62.87 — — — — — — —_ - -
Seegiinm RS-671 (8.8) — 70.37 70,37 70.37 70.37 70.37 70,37 —
‘orghum BR-64 (9.0) — — e —_ — — —_ 68 .31 68 8t 8 81
cotn ofl 5.0 5.0 5.0 5.0 5.0 5.0 5.0 &0 5.0 5.0
Glucose monohzdm(c 9,50 2.00 1.00 1.85 0.85 1.00 —_ .56 2.36 3.41
Sovbean meal (52.2) 17.18 17.78 17.75 17.78 17,78 17.78 17.75 17.75 17.75 17.78
Premixy 4,88 4.88 4.88 4.88 4.88 4.88 4.88 4.88 4, 88 4.8R
Tannic acid? —_— —_— 1,00 -— 1.00 —_ 1.00 — —
pvt-Methioninet - -— — 0.15 0.15 — — -— 0.15
Polyvinylpy: rolidone — —_ — —_ - 1.00 1.00 -_— l 00 —
\\ci hi gain (g8 ghe  a3qbe qasd ogoss ogsqd oqagbe o ogaze  qs4d o 2qgd 27pe
/galn ratios (g.)} 1 LILCNS WCTC N T B N (44 2. 24 71880 2,01%e 2,540 2.0 oqed 2, 06 64
ch scoreshs — — 1.00 - — - 1.4b

12 See footnotes in Table 1,
1 See lootnote §, Table 1.
4987 p

$ See foolnole %, Table 2.

¢ See footnote 7, Table 1,
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TABLE 4.—Composition of diels and the effect of methionine, lysine, and carnitine supplementation
of Sorghum grains on weight gain, feed conversion, and leg score of chicks, (Experiment )

Dicts
Ingredients S5
1 2 3 4 5 6

Sorghum RS-610 (9,8)! 55.78 — — — — —
Sorghum 15-8260 (7.4) — 71.82 71.82 71.82 71.82 71.82
Corn oil 5.0 5.0 5.0 5.0 5.0 5.0
Glucose monohydrate 16.59 0.55 0.40 0.20 0.20 —
Soybean meal (32.2) 17.75 17.75 17.75 17.75 17.75 17.75
Premix?? 4.88 4.88 4.88 4.88 4.88 4.88
pL-Methionine! — - 0.15 0.15 0.15 0.15
Lysine - — — 0.20 — 0.20
Carnitine — —_ - -— 0.20 0.20
Weight gain (g.)® 216 138 258+ 238 228 241
Fecd/gain ratios (g.)® 1.94¢ 2,760 2.09be 2,12 2,230 2.08b
Leg scores?¢ 1.3v 1.3v 2.00 1.9 2.1 1.9+

13 See footnotes in ‘Table 1.

3 B-vitamins were added as follows (mg./kg. diet) : thiamine, 1.8; pyridoxine, 3.0; biotin, 0.09; fulic acid, 1.0,

4 9855 pure.
$ Sce footnote 5, Table 2.
¢ See footnote 7, Table 1.

control. This experiment was designed to
measure the effect of these supplements on
the abnormal leg condition observed in
previous experiments. Leg scores were
assigned to all chicks at the end of this
21-day experiment.

Analysis of variance (Steel and Torrie,
1960) was used to statistically analyze
final chick weight gain, feed conversion
and leg scores. In testing the main cifects,
the treatment X replication interaction
was used. Individual treatment differences
were tested by the Newman-Keuls mul-
tiple range test (Steei and Torrie, 1960),

RESULTS AND DISCUSSION

Sorghum RS610, a non-resistant sor-
ghum grain, produced significantly better
weight gain and feed conversien (1 <0.03)
than did sorghum BR64, a bird resistant
sorghum grain, when fed on an isonitro-
genous basis at sub-optimal levels of pro-
tein in Experiment 1 (Table 1), These re-
sults agree with the reports of several
workers (Chang and Fuller, 1964; Con-
nor ¢l al., 1969; and Rostagno ¢f al., 1972)
who observed that weight gain and feed
conversion were reduced when  high-

tannin sorghum grains were fod to chicks.
The addition of tannic acid to the sor-
ghum RS610 dict (Dict 3) to bring the
tannic acid level up to that supplied by
sorghum BRO4 reduced weight gain to a
level similar to that produced by sorghum
BR64. The reduced weight gain and feed
conversion noted in this group was sig-
nificantly different (P<0.05) from that
observed with the sorghum RS610 unsup-
plemented dict. Supplementation of both
sorghum grain diets with methionine and
choline resulted in significant (P < 0.05)
improvements in weight gain and feed
conversion. The magnitude of the weight
gain (approximately 2.6 ford) with chicks
fed the sorghum BR64 was much greater
than that for chicks fed sorghum RS610.
Nevertheless, the feed.'gain ratio for
chicks fed the supplemented sorghum
BR64 diet was no better than that for
chicks fed the unsupplemented sorghum
RS610 dicts. The beneficial efiects noted
for methionine and choline in these
studies agree with those described by
Chang and Fuller (1964) and Connor
¢l al. (1969).

Another objective of this experiment



“ was.to determine if the addition of a-
- mineral  mix containing calcium, man-

- ganese and zinc would aid in alleviating a
" leg problem previously’ noted in our
laboratorics (Rostagno ef al., 1973) in
chicks fed high-tannin sorghum grain
dicts. A significant incidence of leg prob-
lems in this experiment was noted only in
chicks fed the sorghum BR64 diet sup-
plemented with methionine and choline,
so it was impossible te determine from
this study whether the mineral supple-
~ mentation had azy beneficial influence
“or not. No improvement in weight gain
or feed efficiency was noted, however,
when the minerals were added to the
sorghum BR64, sorghum RS610 or sor-
ghum RS610 plus tannic acid diets. The
abnormal leg condition is characterized
by an outward bowing ~f the legs with an
_ enlargement of the hock joint. An af-
flicted chick as well as a normal chick are
shown in Figu¥@ 1. The tibia from these
two chicks are shown in Figure 2. Note
the curvative of the bone from the af-
flicted chick particularly in the area
adjacent to the hock joint.

Blood was taken from birds on treat-
ments 1, 3, 4 and 8 for determination of
calcium and plisma free amino ucids.

F1o. 1. A chick fed a non-resistant sorghum
RS-610 dict (Diet 8, Experiment 1) on the left and
a chick fed a bird resistant BR-64 sorghum diet
(Diet 3, Experiment 1) on the right,

" BirD RESISTANT SoRGHUM UTILIZATION
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F16. 2. Tibia from the chick in Figure 1 fed the
non-resistant sorghum RS-610 diet (left) and the
tibia from the chick in Figure | fed the bird resistant
sorghum BR-64 diet (right). Note the abnormal
curvature of the tibia from the chick fed the bird
resistant sorghum diet.

Calcium levels were similar in chicks from
all four treatments. The total plasma free
amino acid concentrations (mg. of amino
acid/100 ml. of plasma) of these blood
samples were: BR64, 56.8; BR64 + meth-
ionine, 36.8; RS610, 46.7; and RS610
-+ methionine, 43.6. The concentrations

are inversely related to growth rate and

are consistent with the concept that lower
concentrations are associated with ef-
ficient utilization of the dietary amino
acids,

Experiment 2 was conducted to de-
termine if the response from supple-
mentation of methionine and choline in
Experiment 1 was due to methionine or
choline alone or from the combination of
these two methyl group donors. Diets
containing two bird resistant sorghums,
BRG64 and 188260, were compared en an
equal weight basis  Mile sorghums BR64
and RS610 were « mpared on an iso-
nitrogenous basis at sub-optimal levels of
protein (Table 2). Methionine and choline
were compared alone on an equal methyl
group basis as well as together with each
providing one-half of the methyl groups.
Methionine supplementation alone and
in combination with choline produced
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significant improvements (P < 0.05) in
weight gain and feed conversion when
added to the bird resistant sorghums
BR64 and IS8260. These same additions
to the sorghum RS610 dicts resulted in
improvements in weight gain and feed
conversion, but they were not of the same
magnitude as noted with the bird re-
sistant grains and were not always sta-
tistically significant (P > 0.03). The ad-
ditions of choline 1o the three grain dicts
had no effect on weight gain or feed con-
version. These results suggest that the
methionine was serving in some capacity
other than as a methyl group donor, and
that the positive response from meth-
ionine and choline together was probably
due to the methionine. As was the case in
sxperiment 1, the mecthionine supple-
mentation of the bird resistant sorghums
BROY and IS8260 resulted in an in-
creased mcidence and severity of the ob-
scrved leg problem. However, the in-
creased leg scores were statistically (P
< 0.05) higher only with the sorghum
158260.

In Experiment 3, when sorghum RS671
was supplemented with 19 tannic acid,
there was a significant depression (P
< 0.05) in weight gain and feed conver-
sion when compared with a sorghum
RS671 unsupplemented diet (Table 3).
The grewth rate and feed conversion ob-
served with this treatment were similar
to those observed from the bird resistant
sorghum BRG4 dict. As in previous ex-
periments, supplementation of sorghum
BRO64 and RS671 dicts with methionine
significantly improved (P < 0.03) weight
gain and feed conversion over the un-
supplemented dicts. As was true in the
first two . =periments, the improvements
were of a greater magnitude in the bird
resistant sorghum dicts than in the non-
resistant sorghum diets. \When the sor-
ghum RS671 plus tannic acid dict was

W. D. ArystroNG, W. R, FEATHERSTON AND J. C. ROGLER

supplemented with methionine, the im-
provement in weight gain was not sig-
nificant (I’ > 0.05) from that of RS671
plus tannic acid without methionine. The
reason for the lack of response from
methionine supplementation in this case
remains unexplaind: however, the feed
conversion was  siilicaatly  imnroved
(P < 0.03) with added m -thionine.
Chicks fed sorghum RS671 performed
cqually with those fed sorghum RS610,
and therefore cither of these two grains
were used as controls in future experi-
ments,

The depression in weight gain and feed
conversion caused by both  exogenous
(sorghum RS671 4+ 19 tannic acid) and
endogenous (sorghum BR64) tannic acid
was almost completely alleviated by sup-
plementation of 1€¢ polyvinyipyrrolidene
(PVP). This agrees with the work of
Rayudu ef al. (1970h) who observed that
PVE and other compounds would reduce
the growth depressing clfcet of tannic
acid. These workers suggested that PVP
in some way combines with the tannic
acid and renders it ineffective,

At the end of the trial, leg scores were
assigned only to chicks fed th: sorghum
BRO4 and RS671 dicts that were supple-
mented with methionine. As in previous
observations, the birds fed the sorghum
BROY plus methionine diet had sig-
nificantly higher (P < 0.05) leg scores
than chicks fed the sorghum RS671 plus
metiionine dict, These two groups of
chicks were fed & commercial diet for two
additional weeks and the leg scores did
not differ from the 3-week scores. This in-
dicated that the carly growing period of
the chick was the critical period for
prevention of this abnormal leg condition.

In Experiment 4, chicks fed the bird
resistant sorghum IS8260 cxhibited sig-
nificantly (P < 0.05) poorer growth and
feed conversion as compared to chicks
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fed the sorghum RS610 dict (Table 4).
Supplementation of the sorghum 158260
diet with methionine resulted in chick
growth which was significantly (P < 0.05)
better than that of chicks fed the sorghum
RS610. An increased leg score was noted,
however, in these chicks. Supplemental
thiamine, pyridoxine, biotin and folic
acid (sce footnote 3, Tuble 4) were added
to all diets in this experiment to insure
that none were deficient. The similar re-
sults noted in this experiment as com-
pared to previous experiments indicated
that this was not the case. Carnitine and
its precursor lysine were evaluated in this
experiment because of the known role of
carnitine in fatty acid oxidation and the
reported increased lipid content of bone
resulting  from a  lysine deficiency
(Rohdenburg, 1958; Braham ef al., 1961).
Additions of lysine and carnitine alone or
in combination to the sorghum I1S8260
plus methionine diet failed to exert any
beneficial effect toward correcting the leg
problems.
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