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While the necessity of a dietary source of 
Vit. A for fattening steers is well recagnized, 
little information is available on ration fa- 
tors that may affect the requirement. Symp 
toms of Vit. A deficiency have been observed 
with ru4minants grazing high-nitrate forage 
during drought seasons ( 1 ) . Recent field ob- 
servations suggest that Vit. A deficiency in 
feedlot steers is somewhat more common than 
previously believed. The present day ration 
for fattening steers is considerably higher in 
grain than formerly and the roughages are 
often harvested from fields which have been 
highly fertilized with nitrogen. This fertili- 
zation practice may result in a higher level of 
forage nitrate(2). Studies by O’Dell, et al. 
(3) have shown that ration nitrate increased 
liver Vit. A losses in rats. Nitrate is reduced 
to nitrite by rumen fermentation(4). 

This study was designed to determine the 
effect of ration energy level (as estimated by 
total digestible nutrients, “TDN”) and nit- 
rate on liver Vit. A depletion in fattening 
steers fed a low carotene ration. Perform- 
ance of the animals also was studied. 

Procedure. Twelve steers were allotted to 
a 2 >(: 2 *factorial experiment in which the fac- 
tors were energy level of the ration (54.3 and 
71.3% TDN) and KN03 addition to the ra- 
tion (none and 1% KNOs) . The steers were 
individually penned and fed. The cmposi- 
tion af the rations is given in Table I. All 
rations contained 14% crude protein. Milo 
grain was used at  a high level to formulate 
the high TDN ration and was replaced with 
cottonseed hulls in the low TDN ration. The 
steers were -fed ad libitum. Liver biopsies 
were taken at the initiation of experiment 
and at  28-day intervals by the method of 
Erwin, et a L ( 5 ) .  Allotment of the animals 
was on the basis.of initial liver Vit. A values. 
Liver Vit. A was determined by the method 
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TABLE I. Experimental Rations. 

54.370 TDN 71.370 TnN 

Cottonseed hulls 55 10 
Molasses 7 ‘ 7  
Dry rolled milo 11 63 
Cottonseed meal 25 18 
Salt 1 . 1  
Diealeium phosphate .5 
Ground limestone .5 1 

of Gallup and Hoefer (6). 
Results. Feedlot performance of the mi- 

mals and liver Vit. A losses for the 56-day ex- 
periment are presented in Table 11. While 
there was no treatment effect upon average 
daily gains, there was a significant interac- 
tion (P<O.OS) between T’DN level and nd- 
trate addition. This ~vas  due to the reduc- 
tion in daily gains when nitrate was fed with 
the lmv TDN ration (3.18 lb. vs 2.01 lb) and 
an increase in gains due to nitrate with the 
high TDN ration (2.02 lb. vs 2.29 b.). Both 
high TDN and nitrate reduced daily feed in- 
take. The TDN effect was significant at the 
5% confidence level and the nitrate addition 
significant at the 1% confidence level. 

Initial liver values had a range af 21.9 to 
59.7 pg of Vit. A/g of wet liver. These Val- 
ues are considered within normal range. 
Table I11 presents the liver Vit. A loss for 
each of the 4 treatments at the 28- and 56- 
day periods. This Table shows the effect of 
nitrate on the 2 TDN levels as well as the 
TDN effect independent of the nitrate addi- 
tion. The lower liver Vit. A loss during the 
second 28 days can be explained on the basis 
that the loss of Vit. A at any time during 
dietary deprivation is proportional to the 
magnitude of the reserves remaining at that 
time(7). The 56-day effects are combined 
for statistical analysis and presented in Table 
11. The high TDN ration caused a signifi- 
cantly (P<O.O5) larger depletion of liver 
Vit. A than did the low TDN ration. The 
same trend occurred with the nitrate addi- 



expected with high TIIN rations. This find- 
ing, no doubt, aids in explaining the frequent 
occurrence of Vit. A deficiency in steers fed 
high TDN rations. 

The results show that the ration nitrate 
level used in this experiment reduced feed 
intake but that average daily gain was little 
affected when the ration contained high levels 
of TDN. With high TDN rations the reduc- 
tion of nitrate to ammonia by rumen micro- 
organisms is probably complete but with 
high-roughage rations a large portion of the 
nitrate may be absorbed as nitrite. Forages 
containing more than 1.5% KNOs are gen- 
erally considered toxic for ruminants( 8). In- 
formation from this study suggests that even 
lower levels have an effect upon performance. 
The nitrate effect on liver Vit. A depletion 
was greater for the low TDN ration. 

Summary. (1) With fattening steers, a 
high TDN ration resulted in a significantly 
larger liver Vit. A depletion than did a low 
TDN ration. The addition of 1% KN03 re- 
duced liver Vit. A stores but the reduction 
was not significant. ( 2 )  Neither TDN level 
nor nitrate addition had a significant effect on 
gain, but there was a significant interaction 
between T D N  level and nitrate addition. (3)  
Feed intake was significantly affected by both 
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