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strations are presented herein 6 ° f t h e S e d e m o n -
T h e chicks used on this p a r t i c u l a r 

t r ia l w e r e to ' h a v e b e e n exh ib i t ed 
at the Val ley City Win te r Show las t 
March. Since the show was n o t he ld 
and t h e chicks w e r e n o t shown, pic-

• t u res w e r e t a k e n of the b i rds and 
14. s u m m a r i z e d to a c q u a i n t 

poul t ry ra i sers w i t h t h e r e su l t s of 
'-ne d e m o n s t r a t i o n . 

Description 
of the Demonstration 

On D e c e m b e r 29, 1944, s i x t y - f o u r 
5 0-day old Whi te L e g h o r n Chicks 
were rece ived a t the N.D.A.C. p o u l - . 
t ry p l a n t f r o m a N o r t h - D a k o t a 
hatchery . These chicks w e r e placed 
jn a b a t t e r y b r o o d e r a n d all w e r e 
led a ch icken m a s h of t h e fo l lowing 
composit ion: 

G r o u n d ye l low corn ....20 lbs 
W h e a t b r a n 20 lbs! 
Wheat middlings 20' lbs. 
G r o u n d oa ts ,'. io lbs. 
Meat and bone meal ....14 lbs. ' 
Soybean meal 10 lbs 
Alfalfa leaf meal 

(dehydrated) 5 lbs. 
Poultry Husbandman 
extension Poultryman 

S a l t m i x t u r e con ta in ing 
10 g r a m s of m a n g a n o u s 
s u l f a t e to each p o u n d of 
iodized sa l t i i b 
Dels tero l 0.12 lbs. 

D u r i n g the pa s t y e a r th i s r a t i on 
has been used a t the College f o r 
s t a r t i n g chicks a n d a s a mash f e d 
m combina t ion w i t h w h o l e g r a i n s 
f o r g rowing stock and l a y i n g hens 
As a usua l p rac t ice a g r a i n m i x t u r e 
is fed w i t h this m a s h w h e n chicks 
a r e f r o m 6 to 8 w e e k s of age. 

W h e n the chicks w e r e t h r e e w e e k s 
of age t h e y w e r e divided- into t w o 
g r o u p s of 32 chicks each. O n e g r o u p 
w a s cont inued on t h e a b o v e m a s h 
which wil l be r e f e r r e d to h e n c e f o r t h 
as the "ba lanced m a s h " ; t h e o the r 
was fed an a l l -g ra in m a s h of the 
fo l lowing composi t ion. 

G r o u n d ye l low corn ....40 lbs. 
G r o u n d w h e a t 39 lbs. 
G r o u n d oa ts ^.20 lbs. 
Sa l t m i x t u r e 1 lb. 
Dels te ro l 0.12 lbs. 
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The two groups w e r e cont inued 
on these rat ions to 11 weeks of age 
w h e n t he cockerels w e r e removed 
and marke t ed and t he pullets i n 
both groups were t hen fed the bal-
anced mash. At 3, 8, 11 and 22 weeks 
of age the chicks were weighed and 
examined. 

Observations 
The chicks on the balanced mash 

grew much more rapidly than those 
on the al l-grain mash. The d i f fer -
ence in g rowth is shown in Fig. 1 
and Table 1. At 8 weeks of age the 
average weight of the chicks on the 
balanced mash doubled the weights 
of those fed the al l -grain diet, and 
at 11 weeks the average weight of 
the al l -grain group was only 42 per-
cent of t ha t of the balanced mash 
group. I t is interest ing to note t ha t 
the re was very li t t le d i f ference be-
tween the sexes wi th respect to 
body weight . In the al l-grain group 
the re was practical ly no sex d i f fe r -
ence in we igh t . -Also it was very 
diff icul t to de termine the sex in the 
al l-grain chicks because of the re-
ta rded development of the combs of 
the males: As a ma t t e r of fac t a t 11 

weeks of age two cockerels were 
l e f t in wi th t he pul le ts because of 
this diff icul ty of dist inguishing sex. 
In the group fed the balanced rat ion, 
sex could easily be de te rmined by 
comb development as ear ly as 3 to 
4 weeks of age. Since comb growth 
in the chick is inf luenced by the 
testis, it is not surpr is ing t h a t the 
al l-grain diet had a suppressing ef-
fect on comb growth . Severa l inves-
t igators have observed tha t in the 
r a t food l imitat ion suff ic ient to 
cause m a r k e d loss in body weight 
resul ts in test icular a t rophy. I t has 
also been shown exper imenta l ly 
tha t improper nut r i t ion adversely 
affects the reproduct ive organs of 
the male chick and adul t cock. 

At 22 weeks of age, a f t e r both 
groups had been on the balanced ra-
tion for 11 weeks, it was observed 
tha t the re was relat ively little dif-
ference in the body weights of the 
two groups. The pul le ts t ha t had 
been on the al l-grain mash gained 
2.27 pounds each dur ing the 11-week 
periods, whereas the other group 
gained 1.86 pounds each. This clear-
ly shows tha t the chick re ta ins its 
capacity to grow in a favorab le en-

Fi°nre 1 - F e e d made the difference. The small pullets were fed on 
an all-grain ration after three weeks of age and large gullets weie 

continued on a balanced ration. Picture taken at 11 weeks. 
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vironment , even a f t e r prolonged 
periods of s tun ted g rowth due to 
improper nut r i t ion . There are, how-
ever, cer ta in effects of improper n u -
trit ion t ha t a r e pe rmanen t . 

Five, or 16 percent , of the chicks 
were lost in t he a l l -gra in g roup to 
11 weeks of age, whereas none of 
the balanced-mash chicks died. The 
most losses occurred f r o m 8 to 11 
weeks and in a t least 3 cases dea th 
was caused by the individual being 
picked by other chicks. Beginning 
at 6 to 7 weeks of age t he al l-grain 
chicks w e r e exceedingly nervous 
and . appeared to be constant ly in 
search of. feed even though t he 
t roughs contained feed a t all t imes. 
They would pick at the a t tendant ' s 
f ingers , a t any object b rought nea r 
t h e m and a t one another . 

Tha t f a r m gra ins alone do not pe r -
mit proper bone development in 
growing chicks was clearly demon-
st ra ted in th is triaL Bone calcifica-
tion was so r e t a rded in the chicks 
fed the al l -grain ra t ion t h a t they 
had to be handled ve ry carefu l ly a t 
t he 11-weeks weighing. In some in-
stances dropping the-ch icks several 
feet to the f loor or catching them 
by t he wings resul ted in b roken 
bones. Crooked breas t bones w e r e 
ve ry p reva len t in the al l-grain 
group a t 11 weeks . T w e n t y of t he 

27 chicks remain ing in the al l -grain 
group a t 11 weeks had crooked 
breas t bones, whereas" in t he chicks 
fed the balanced mash, only two h a d 
breast bones that were marked ly 
crooked and th r ee had sl ightly 
crooked breasts . F igu re 2 shows 
breas ts f r o m th ree male chicks f r o m 
each group. At 22 weeks of age, two 
of the ba lanced-mash pul le ts had 
sl ight ly crooked breasts , and 8 of 
t he 10 remain ing pul le ts in t he "all-
g r a in" g roup had crooked breasts , 
vary ing f rom ' s l ight to severe, in 
spite of the fact t ha t they had been 
fed the balanced mash f o r t he last 
11 weeks . These observat ions indi-
cate tha t t he crooked b reas t bone 
condition caused by f a u l t y .nutr i t ion 
dur ing the brooding period cannot 
be corrected b y p roper diet in la te r 
life. 

The f i r s t egg f r o m the ba lanced-
mash g roup of pul le ts w a s laid on 
May 16, w h e n they were 21 weeks 
of age. When they w e r e weighed anci 
examined a t 22 weeks of age f o u r 
of the 12 pul le ts showed signs of 
being in product ion. T h e f i r s t egg 
was laid b y t he "a l l -gra in" g rouo on 
May 30, exact ly two weeks la te r 
than t he o ther group. 

Feed consumption data a r e shown 
m Table 2. Although the amoun t of 
feed eaten by the chicks on the ba l -

Table I—Growth of White Leghorn chicks fed a 
balanced growing mash and an all-grain mash. 

Age Ration 
Average Average 
weight- we igh t -

both sexes cockerels 

3 weeks 

3 weeks 

11 weeks 

A 

22 weeks 

Balanced mash 
All-grain mash 

Balanced mash 
All-grain mash 

Balanced mash 
All-grain mash 
•eeks—both grou 

Balanced mash 
All-grain mash* 

Lbs. 
.33 
.33 

Lbs. 

Average 
weight -
pullets 

LbsT " 

1.48 * 1.53 1.43 
.71 .71 .70 

1.95 1.98 1.91 
.82 .83 .82 

'Al l -grain mash fed f r o m 3 to 11 weeks of age. 

mash . 

3.77 
3.09 



Table 2—Feed consumption and mortality of White Leghorn 
chicks fed a balanced mash and an all-grain mash. 

0-3' weeks 3 to 8 weeks 8 to 11 weeks 0 to 11 weeks 11 to 22 weeks* 

Comparison Both 
groups Balanced Al l -gra in Balanced All-grain Balanced All-grain Balanced Al l -gram* -

Feed 
consumption, , „ 
lbs 47.8*** 134.2 • 75.5 117.3 44.8 275.4 144.2 219.1 192.4 
Gain in 
weight , „„ , 
total, lbs • 15.2 37.2 10.1 14.8 1.8 59.7 19.4 14.8 29.4 
Feed per 
lb. gain, 
lbs. 3.14 3.61 7.48 7.93 24.89 4.61 7.43 14.80 6.54 
Mortal i ty, • ^ 
n u m b e r 0 0 0 _ _ 0 0 1 

* Pullets . 
**From 11 to 22 weeks of age th i s g roup also was fed the balanced mash. 

***This f igu re is based on the assumpt ion the 64 chicks a te 15 pounds of feed the f i rs t 10 days. The chicks w e r e 
received for t he t r ia l w h e n 10 days old. 
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aneed mash exceeded tha t consumed 
by. the chicks on the al l -grain diet, 
the amoun t of feed requi red to pro-
duce a pound of gain was consider-
ably less. I t requi red 4.61 pounds of 
feed to produce a pound of gain 
wi th the fo rmer and 7.43 pounds 
wi th the la t te r group. The exceed-
ingly large amount of feed requi red 
to produce a pound of gain wi th the 
al l-grain chicks f r o m 8 to 11 weeks 
was inf luenced by the morta l i ty 
that occurred dur ing the period. 
However, when the weights of the 
birds tha t died were credited to 
the . group, over 11 pounds of feed 
still were requi red to produce a 
pound of gain dur ing this period. 
Allowing the al l-grain group the 
weights of all chicks tha t died, the 
amount of feed requi red per pound 
of gain f rom 0 to 11 weeks was 6.35, 
which f igure is still considerably 
higher than the 4.61 pounds requi red 
by the balanced-mash group. This 
show's tha t the efficiency of feed 
utilization on the balanced mash 
was def ini te ly grea te r t han t h a t of 
the chicks fed the al l-grain ration. 

Summary 
The resul ts f r o m a demonstra t ion 

to show the mer i ts of cont inuing 
chicks on a balanced ra t ion th rough-
out the brooding period as compared 
to feeding a balanced mash the f i rs t 
th ree weeks, and then feeding 
chicks only on an al l -grain diet 
thereaf te r , show tha t the continued 
feeding of an adequate ra t ion is ne-
cessary for sa t isfactory g rowth and 
normal bone development . Chicks 
that have experienced re ta rded 
g rowth due to lack of protein, vi ta-
mins and minera ls in the rat ion, as 
was the case in this demonstrat ion, 
will make rapid gains in body 
weight when given a balanced ra-
tion. The crooked breast bones 
caused by fau l ty nut r i t ion cannot 
be corrected by la ter feeding a bal-
anced diet. Chicks fed the balanced 
mash requi red only 62 percent as 
much feed to produce a pound of 
gain as those fed the al l-grain ra -
tion. 

Figure 2—Breasts from 11-week old male chicks. Breasts in upper 
row from chicks fed a balanced ration; those in lower row from 

chicks fed an all-grain ration after first three weeks 


