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STUMMARY

The interrelations of vitamins A and E were studied in steers re-~
ceiving a high~concentrate no~hay finishing ration composed of 90% ground
earcorn and 10% supplement,

The supplementation of vitamin E (100 and 200 IU daily) improved
feedlot performance. However, the degree of improvement was dependent
upon the level of vitamin A fed and the liver vitamin A reserves. Less
response was observed in cattle fed increasing levels of supplemental
vitamin A and having higher liver vitamin A stores,

The supplementation-of vitamin A (6,000, 12,000, 18,000, 25,000
and 36,000 IU daily) improved feedlot performance but levels higher than
6,000 IU failed to offer further improvement, The minimum daily vitamin
A requirements ranged between 6,400 and 13,200 IU.

Dietary additions of vitamins A and E had no effect on carcass. grade,
dressing percent or liver weight expressed as percent bodyweight. Vitamin
A su@plementation decreased the number of abscessed livers.

Vitamin E supplementation had no effect on blood or liver vitamin A
values during fattening trials and during a vitamin A depletion~repletion
study. Increasing levels of dietary vitamin A increased blood and liver
vitamin E values when no vitamin E was fed. When vitamin E was fed,
increasing levels of dietary vitamin A increased liver vitamin E but had a
variable influence on blood vitamin E. These studies indicated that dietary
vitamin A spares vitamin E reserves but that vitamin E has no effect on the
vitamin A reserves of beef cattle fed high~concentrate no~hay finishing

rations.
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Tapazole (600 mg., daily) failed to exert a detrimental effect on the
vitamin A nutrition of cattle.

In a vitamin A depletion study, the liver vitamin A reserves (ex~
pressed as meg,./gm. fresh liver) of cattle decreased almost 50% every 28
days. Blood vitamin A failed to decline appreciably until liver vitamin
A values became lower than 10-20 mcg./gm. After depletion of liver vitamin
A stores, feeding 10,000 IU vitamin A daily markedly increased blood vitaw
min A but only slightly increased liver vitamin A, Feeding 30,000 IU
caused a marked increase in both blood and liver vitamin A, An increase
in blood vitamin A following the daily supplementation of 40,000 IU
vitamin A was rapid with most of the increase being observed within 24
hours. Following the removal of vitamin A supplementation, a marked drop
in blood viiamin A was observed within 2448 hours with a progressive dew
crease every 24 hours for the next 72 hours. Blood and liver vitamin A vale
ues of 25 meg,/100 ml. plasma and 2 meg./gm. fresh liver, respectively,

‘indicated adequate vitamin A nutrition.
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APPENDIX



Table 8., Percentage

composition of basal rations

Experiment
Ingredient 675A-~~ 675B 686 704 100A ——. 100B._.__ 100G 723 735A___ 735B
Cracked shell corn 71.49 65,24 61.62 72,52 71,16 71,58 72.52 73,04 74,29 e
Ground corncobs 17.54 21,39 25,76 18.13  17.79 17.89 18.13 18,26 18,57  woomem
Crimped oats - 9155
Soybean meal 8.70 10.60 10,06 7.37 8.76 8.27 7.20  6.90 7.1h4 8.45
Dried molasses 0.88 1.07 0.97 0.71 0.85 0.80 0.71 0.66 .
Urea 0.55 0.67 0.64 0.43 0.50 0.48 0.43 0,40
Stilbosol 0.04 0.05 0.05 0.05 0.06 0.05 0,05 0,04 oo  memeenme
Dicalcium phosphate 0.33 0.40 0.39 0.29 0.34 0.33 0.29 0.27 -
Limestone 0,44 0.54 0.48 0.43 0.50 0.48 0.43 0,40
Trace mineral premix® 0.03 0.04 0.03 0.03 0.04 0.04 0.03 0,03
Vitamin A premixP 0.04  rvevenes 0.08 0.21
Total 100,00 100.00 100,00 100.00 100,00 100,00 100,00 100,00 100,00 100,00

a, . N
Trace mineral premix:

bVitamin A premixs

CCC 35~45B, non~iodized.

Soybean meal 33.5 1lb, and vitamin A (2 million IU/1b.) 16.5 1lb,

CET



Table 9. Galculated analysis of basal rations

Experiment
Item 67 5A~—nb675B 686 704 T00A~~—~100B~~—~100C 723 73 5Aa—m73 5B
Protein percent 12,05 12,76 12,27 11,25 11,94 11.73 11,25 10,99 10,11 14,70
Fat percent 2.62  1.99 2.32 2.65 2.61 2.62 2.65 2,67 2.71  3.70
Fiber percent 8.89 10,20 11.58 9.02 8,97 8.99 9,02 9.04 9,15 11.58
Calcium percent 0.31 0.37 0.35 0.29 0.34 0.32 0,29 0,27 0.05 0.11
Phosphorous percent 0.30 0.31 0.30 0,29 0.30 0.30 0.29 0.28 0.24 0,35
Carotene mg./1b. 0.76 0.69 0.55 1,09 1.07 1,09 1.09 0,70 0.67 0.00
True vit.A  IU/1b. 0.00 0.00 0.00 280 0.00 526 1402 0.00 0.00 0.00
Vit.A equiv. IU/1b 304 276 220 716 428 962 1838 280 268 0,00
Vit. E 1U/1b. 1.07 0.98 0,92 1,09 1.07 1.07 1,09 1,10 1.11  2.75
Vit, K mg./lb. 0.07 0.07 0.06 0.07 0,07 0,07 0.07 0.07 0.07 0.09

€T



Table 10, Percentage composition of basal supplements

Experiment
Ingredient 675A~m675B 686 704 100A~~~100Ba~—-100C 723 73 5As—n73 5B
Soybean meal 79.30 79.30 79.69 78.86 79.31 78.55 77.04 79,31 100.00 100,00
Dried molasses 8.00 8,00  7.64 7.64 7.64 7.64 7.64  7.6h4
Urea 5.00 5.00 5.09 4,55 4,55 4,55 4,55 4,55
Stilbosol 0.40 0,40 0,40 0,50 0,50 0,50 0,50 0.50
Dicalcium phosphate 3.00 3.00 3.09 3.09 3.09 3.09 3.09 3.09 -
Limestone 4.00 4,00 3.8 4,55 4,55 4,55 4,55 4,55
Trace mineral premix® 0.30 0,30 0.27 0.36 0,36 0.36 0,36 0.36
Vitamin A premixP - 0,45 wmm 0,76 2,27
Total 100,00 100.00 100.00 100.00

100,00 100,00 100,00 100,00 100,00 100,00

a . .
Trace mineral premixs

CGG 35Cm45B, non~iodized,

b . . . A
Vitamin A premix: Soybean meal 33,5 lb, and vitamin A (2 million IU/1lb,) 16,5 1b,

#€1
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Table 11. Experiment 675 (initialepart): Analysis of variance of ave
erage daily gain, average daily ration and feed per 100
pounds gain

Mean squares

Source d.f. Av, daily Av, daily Feed/cwt.
gain ration gain

Outcome group 11 0.1361
Replication 1 0.0042 0.4513 760.5
0CG/Rep. 10 0.1493

Treatment 3 0.3908% 1,90132 243,0
vit. A 1 0.79832 3.2513P 544,5
Tapazole 1 0.35192 1.9013% 112.5
Vit, A x Tap. 1 0.0221 0.5512 72,0

0CG x Treatment 33 0.0975
Rep. x Trt. 3 0.0270 0.0612 370.8
0CG/Rep. x Trt. 30 0.1046

Total 47 (7)¢ 0.1253 0.9055 371.7

aSignificant at P<.05,
bSignificant at P<.,01,

®Total d.f. for average daily ration and feed per 100 pounds gain,
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Table 12. Experiment 675 (initial part): Production of a vitamin A de-
ficiency during first 132 days; average daily gain, average
daily ration and feed per 100 pounds gain

Added to ration/steer/days

Vitamin A (IU) 0 0 25,000 25,000
Tapazole (mg.) 0 600 0 600
Replication Average daily gain (1b,)
1 2.49 3.23 3.44 3.07
3.64 3.34 3.38 3.82
3.18 2.81 3.48 3.81
3.87 3.04 3.46 3.40
3.54 2.77 3.28 3.13
2,72 3.21 3.26 2,78
2 3.28 2,75 4,17 3.30
3.52 3.56 3.39 3.37
3.18 3.14 3.75 3.01
3.28 2,44 3.17 3.49
3.07 3.04 3.18 3.51
2.93 2,80 3.32 3.05
Av, 3.22 3.01 3.44 3.31
Average daily ration (1b.)
1 22,6 20,8 23,2 23.0
2 22,9 21,7 23.8 23,1
Av, 22.8 21,2 23.5 23.0
) Feed/cwt. gain (lb,)
1 698 678 686 691
2 713 736 680 702
Av.2 708 704 683 695

8The feed per 100 pounds gain average was computed by dividing the
daily ration average by the daily gain average.
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Table 13, Experiment 675 (initial part): Production of a vitamin A de-
ficiency during first 132 days; average daily gain, average
daily ration and feed per 100 pounds gain by periods

Added to ration/steer/day:

Vitamin A (IU) 0 0 25,000 25,000
Tapazole (mg.) 0 600 0 600
Days on

trial Replication® Average daily gain (1b.)

28 1 4,21 4,66 3.41 4,30

2 4,17 4,72 4,14 4,18

Av, 4,19 4,69 3.78 4,24

55 1 3.65 4,09 3.42 3.69

2 3.56 4,17 3.95 3.60

Av, 3.60 4,13 3.68 3.64

84 1 3.38 3.78 3.36 3.26

2 3.45 3.77 3.61 3.00

Av, 3.42 3.78 3.48 3.13

110 1 3.31 3.34 - 3.45 3.45

2 3.39 3.35 3.52 - 3.32

Av, 3.35 3.34 3.48 3.38

132 1 3.24 - 3.07 3.38 3.33

2 3.21 2,95 3.50 3.29

Av, 3.22 3.01 3.44 3.31

Average daily ration (1b.)

28 1 18,3 18.3 17.9 18.3
2 18.8 18.8 18.8 18.6
Av, 18.6 18.6 18.4 18.4
55 1 20,9 20.1 20.4 20,6
2 21,0 21.0 21.3 21,0
Av, 21,0 20.6 20,8 20,8

#Six steers per replicate, - -
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Table 13. (GContinued)

Added to ration/steer/day:

Vitamin A (IU) 0 0 25,000 25,000
Tapazole (mg.) 0 600 0 600
Days on . - b
trial Replication® Average daily ration (1b,)
84 1 21.6 21,2 21.7 21,4
2 22.0 21,9 22.2 21.6
Av. 21.8 21.6 22.0 21.5
110 ' 1 22.4 21,2 22.6 22.3
2 22.8 21,7 23.2 22 .4
Av. 22.6 21.4 22.9 22 .4
132 1 22.6 20.8 23.2 23.0
2 22.9 21,7 23.8 23.1
Av. 22.8 21.2 23.5 23.0
Feed/cwt, gain (1b,)
28 1 435 393 525 u26
2 451 398 454 445
Av.DP Ll 397 487 434
.55 1 573 491 596 558
2 590 504 539 583
Av. 583 499 565 571
84 1 639 561 646 656
2 638 581 615 720
Av. 637 571 . 632 687
110 1 677 635 655 646
2 673 648 659 675
Av. 675 641 658 663
132 1 698 678 686 691
2 713 736 680 702
Av. 708 704 683 695

bThe feed per 100 pounds gain average was computed by dividing the
daily ration average by the daily gain average.
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Table 14, Experiment 675 (last part): Analysis of variance of average
daily gain, carcass grade and dressing percent

Mean squares

Source d.f. Av, daily. . Carcass Dressing
gain grade percent
Lots 7 2.,5913 0.7351 1,0957
Defic. vs.non=
defic. 1 14,0076%  2.5209 0.0010
Fed vs. nonfed
of defic. 1 0.8778 0.0417 3.5260
Error (a) 5 0.6507 0.5167 0.8286
Inj. vs. noninj.
of defic, 1 0.3725 1,0417 0.0060
Inj. x fed of defic., 1 0.7455 0.3750 0.8080
Error (b) 2 0.3250 0.7083 0,0978
Animals within
lot groups 36 0.4749 0.8056 1,2150
Total 47 0.7873 0.7868 1.1153

8gignificant at P<.01,
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Table 15, Experiment 675 (last part): Analysis of variance of blood and
liver vitamin A

Mean squares

Source d.f. Blood vit,A Liver vit, A
Lots 5 573.432  170.71P
Defic, vs. nondefic, 1 997,562 776 .84P
Fed vs. nonfed of defic. 1 1730.60° 69.022
Error (a) | 3 . 46,33 2,56
Inj. vs. noninj. of defic. 1 | 4,68 1,17
Inj. x fed of defic, 1 28,17 0.22
Error (b) 2 51,06 0,94
Animals within lot groups 26 19,94 21,35P
Total 35 100.59 40,33

®Significant at P < .05,

bsignificant at P <.0l.



Table 16,

Experiment 675 (last part):

Recovery responses from different methods of vitamin A
administration during last 36 days; bodyweight, carcass grade, dressing percent, blood
vitamin A and liver vitamin A

Vit. A re~ Previous vit. Body weight (1lb.) Carcass?® Dressingb Blood vitamin Liver vitamin
covery trt. A and Tap. Initial Final grade percent AC¢ (mecg./100 A® (meg./gm.
supp. trt, ml, plasma) fresh liver)
Initial Final Final
No No vit. Am 1238 1264 7 59.2 13.9 8.6 0.6d
Supp. no tap. 1222 1201 7 62.1 7.9 5.9 0.24
vit, 1308 1345 8 61.1 13.9 10.2 1.2
A
No vit. A~ 1314 1391 9 60,5 22,6 16.9 2.3
Tap. 1100 1106 6 59,7 18.9 13.6 1.3
1114 1163 6 60,2 8.7 13.6 0.3
Av, 1216 1245 7.2 60,5 14,3 11.5 1.0
Fed No vit, 1326 1411 8 61.5 10.6 29.3 8.1
25,000 A~ mno 1236 1284 6 58.8 6.4 26.7 2.2
1U/steer/ tap. 1066 1107 6 60.6 10.2 28,7 5,14
day
No vit. 1360 1390 7 60,9 10.4 24,6 1.8
Awe 1170 1248 8 59.1 12.1 27.4 5.6
Tap. 1136 1187 6 59.5 6.1 21.0 2.3
Av, 1216 1271 6.8 60.1 9.3 26.3 4,2
8igh choice=9, average choice=8, low choice=7, and high good = 6,
bDressing percent based on full weights off experiment and warm carcass weights shrunk 2.5
percent.

®Each figure represents an average for a duplicate.

dAbscessed liver.

hi



Table 16, (Continued)

Vit. A res Previous vit. Body weight (lb.) Carcass? Dressi.ngb Blood vitamin Liver vitamin

covery trt. A and Tap. Initial Final grade percent AC (meg./100) A€ (meg./gnm.
supp. trt. ml, plasma) fresh liver)
Initial Final Final
Injected No vit, A~ 1028 1067 8 61.0 7.0 8.9 0.3d
1 million no Tap. 1310 1357 7 61,4 17.0 12.6 0.5
1U/steer 1242 1305 8 60,7 6.0 6.1 0.3
No vit, A= 1278 1299 6 62,5 7.2 12,1 Ok
Tap. 1140 1223 8 58,1 5.4 10,5 0.34
1212 1263 7 61,1 8.9 10.9 0.3
L Av. 1202 1252 7.3 60.8 8.6  10.2 0.4
Fed 25,000 No vit, A~ 1160 1180 9 59,7 647 18.0 1.7
1U/steer/ no Tap. 1346 1415 7 59.3 11,9 264 5.1
day plus in- 1226 1327 8 60.0 12.7  33.3 5.7
jected 1
million No vit, A~ 1182 1210 8 59.5 13.6 42 .0 3.9
1U/steer Tap. 1124 1179 6 60.1 9.6 28,6 2.7
1270 1307 7 59.4 9.7 27,7 4,5
Av, 1218 1270 7.5 59.7 10.7 29.3 3.9
Fed 25,000 Fed 25,000 1348 1440 7 60.9 34.4 21.4 3.8
1U/steer/ IU/steer/day- 1320 1403 6 60,2 35.8 28,3 15.8
day no Tap. 1260 1345 8 59,5 33.9 32,6 11,0
1254 1333 8 60,1 Lo 4 30.1 21.4
1190 1289 7 61.0 42,6 29.8 5.0
1124 1233 7 58.8 37.2 25.3 13,2

ol



Table 16. (Gontinued)

Vit. A re~ Previous vit. Body weight (1lb.) Carcass?® Dressingb Blood vitamin Liver vitamin

covery trt. A and Tap. Initial Final grade percent A% (mecg./100 AC (meg./gnm.
supp. trt, ml, plasma) fresh liver)
Initial Final Final
Fed 25,000 Fed 25,000 1444 1559 8 60.4 —————
1U/steer/ 1U/steer/day- 1276 1334 6 62.3 s
day (Cont.) no Tap. 1302 1423 6 60.8 . —————
(Cont.) 1220 1345 6 60,2 o ———
1192 1295 7 61l.4 P
1142 1203 7 59.2 - - —————
Fed 25,000 1282 1321 7 62,0 - rr———
1U/steer/ 1360 1443 6 60.4 ————
day~Tap. 1316 1380 6 58,9 v
1254 1303 7 58.4 ———————
1156 1217 6 60,2 - ——
1086 1198 7 58.8 OB
1320 1395 8 61.7 29.8 25,0 3.6
1300 1409 6 61,1 . 51.8 30.3 15.0
1200 1276 6 59,2 53.8 36.8 25.8
1270 1363 7 60,7 37.9 31.5 7.0
1234 1321 6 60,4 49.8 36.0 11,5
1108 1186 7 59.6 46,3 38,7 13.5
Av, 1248 1334 6.8 60.3 41.1 30.5 12,2

enl
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Table 17. Experiment 686: Analyvsis of variance of average daily gain,
carcass grade and dressing percent

Mean squares

Source d.t. Av, daily gain Carcass grade Dressing percent
Replication 2 0.0201 0.6334 4.,7965
Vitamin E + K 1 0.9434 5.63342 5.4610

Error (a) 2 0.5926 0.2333 1.,2465
Vitamin_é 1 0.5544 0.0006 0.4770
AxE+K 1 0,0042 0.0006 12,15502
Error (b) 22 0.1524 1.4545 2,2135

Total 29 0.2097 . 1.,3575 2,7198

#Significant at P <,05.

Table 18. Experiment 686: Analysis of variance of blood and liver

vitamin A
Mean squares

Source d.f. Blood vit. A Liver vit. A
Replication 1 16,744 1,2500
Vitamin E + K 1 21,012 0.5780
Error (a) 1 68.820 0.7220
Vitamin A 1 495,9002 4,36822
AXE+K 1 30.517 0.1445
Error (b) 14 49,784 0.2448
Total 19 69.998 0.5521

®Significant at P <.0l.
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Table 19, Experiment 686: First vitamin A, E and K experiment; average
daily gain, carcass grade and dressing percent

Added to ration/steer/day:

Vitamin A (IU)? 0 100,000 0 100,000
Vitamin E (IU) 0 0 100 100
Vitamin K (mg.) 0 0 L7 L7
Replication Average daily gain, (1b,)
1 2.31 3.13 3.39 h,26
2,70 3.05 3.40 4,19
3.02 3.54
2 2.85 3.89 3.67 3.61
3.50 3.14 3.09 3.72
' 3.48 2,90
3 3.46 2,80 3.70 4,10
3.42 3.54 3.30 3.05
3.07 2,76
Av. 3.04 3,29 3.37 3.67
Carcass gradeb
1 9 9 9 9
6 6 8 6
6 8
2 7 6 8 9
8 9 8 8
6 9
3 6 6 6 8
8 8 8 8
7 8
Av, 7.1 7.1 8.0 8.0

8Received daily only during an 8~day period immediately prior to the
start of the experiment,

bHigh choice=9, average choice=8, low choice=7 and high good=6.
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Table 19. (Continued)

Added to ration/steer/day:

Vitamin A (IU)2 0 100,000 0 100, 000
Vitamin E (IU) 0 0 100 100
Vitamin K (mg,) 0 0 47 L7
Replication Dressing percent®

1 59,0 61,9 60.0 58.4
58,7 61,6 58,8 56,3

58,6 58,8
2 60.1 61,1 59.0 59,5
60.3 59.5 60,9 59,4

60.3 62,0
3 56,6 62,4 61,0 57.9
63.0 61,8 59,8 59.6
61.3 62,0
Av, 59.7 61,2 60,0 59,0

Cbressing percent based on full weights off experiment and warm
carcass weights shrunk 2,5 percent.
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Table 20, Experiment 686:; First vitamin A, E and K experiment; blood
and liver vitamin A

Added to ration/steer/day:

Vitamin A (IU)2 0 100,000 0 100,000-
Vitamin E (IU) 0 0 100 100
Vitamin K (mg.) 0 0 L7 47
Replication Blood vitamin A (meg./100 ml, plasma)b
1 12.3 13.1 18.9 15,6
13.3 22.8 18.8 36.8
17.0 17.2
2 10.9 37.5 19.9 35.9
15.4 22.8 839 20.9
19.6 12.3
3 . g e g ey Pt ot g P4 Y g st it Pl 0 g =t g P
Av, 13.8 23.2 16.0 28.4

Liver vitamin A (mcg./gm. fresh liver)b

1 0.3 0.7 0.3 0.6
0.2 0.9 0.3 1.1
0.3 0.3
2 0 .3 3 < 2 O L] 5 1 [ ] Ll'
0.5 0.7 0.4 0.7
2.1 0.2
3 Lol ol ol o . = e P ey g gy g g o g gy ) P Sy
Av, 0.3 1.5 0.3 1.0

#Received daily only during an 8~day period immediately prior to
the start of the experiment.

bEach figure represents an average for a duplicate.
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Table 21, Experiment 686: First vitamin A, E and K experiment; average
daily gain by periods

Added to ration/steer/day:

Vitamin A (ID)@ 0 100,000 0 100,000
Vitamin E (IU) 0 0 100 100
Vitamin K (mg.) 0 0 47 47
Days on
trial Replication Average daily gain (lb,)
14 1 4.00° 3.06° 3.60P 4,88¢
2 2.86° 3.74 4,12P 3.24¢
3 3.71P ,01¢ I, 04C 4.86P
Av,d 3.61 3.62 3.90 4,40
27 1 4,10 4,26 4,58 5.86
2 3.76 4,46 4,146 4.90
3 4,22 4,18 4.60 4,49
Av, 3.94 4,32 L, 54 5.00
41 1 3.38 3.72 3.96 5,40
2 3.70 4,00 3.77 3.98
3 3.42 3,65 4,18 4,08
Av. 3.48 3.82 3.94 4,43
56 1 2,62 3.34 3.52 4,62
2 3.43 3.69 3.12 3.76
3 3.42 3.30 3.79 5.09
Av, o 3.12 © 3,48 3.44 3.85
70 1 2.68 3.09 3.44 4,22
2 3.18 3.50 3.22 3.66
3 3.32 3.17 3.50 3.30
Av, 3,04 3.29 3.37 3,67

8Received daily only during an 8~day period immediately prior to the
start of the experiment,

bMéan of 3 steers.

e

CMean of 2 steers.

dAverages weighted on basis of number of steers per replicate,
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Table 22, Experiment 704: Analysis of variance of average daily gain,
average daily ration and feed per 100 pounds gain

Mean squares

Source d.f. Av, daily Av, daily Feed/cwt.
gain ration gain
Outcome group 11 0.1302
Replication 1 0.0411 1.0800 200.0
0CG/Rep. 10 0.1391
Treatment 5 0.1388 0.2033 919.1
Vits. E + K 1 0.4900% 0.8533 1850,0
Vit, A levels 2 0.0756 0.0058 772.3
Linear 1 0,1398 0.0012 1352.,0
Quadratic 1 0.0116 0,0104 192.6
Vit. Ax E + K 2 0.0264 0.0759 6004
0CG x treatment 54 0.0979
Rep. x Trt. 5 0,.0458 0.4120 515.5
0CG/Rep. x Trt. 49 0.,1032
Total 70(11)P 0.1059 0.3779

aSignificant at P<.05.

bTotal d.f. for average daily ration and feed per 100 pounds gain.
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Table 23, Experiment 704: Analysis of variance of carcass grade and
dressing percent

Mean squares

Source 4d.f, Carcass grade Dressing percent
Outcome group 11 0.8131 0.8018
Replication 1 0.2222 2,8090
0GG/Rep. 10 0.8722 0.6011
Treatment 5 0.9222 1.4356
Vits. E+K 1 3.5556 3.3880
Vit. A levels 2 0.,2639 1,0210
Linear 1 0.5208 1.8802
Quadratic 1 0.0069 0.1618
Vit, A x E+K 2 0.,2638 0.8740
0CG x Treatment 54 1.,4887 1,0541
Rep. x Trt. 5 1,1556 0.8306
0CG/Rep. x Trt, 49 1,5227 1,0769

Total 70 1.3421 1.0417
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Table 24, Experiment 704: Analysis of variance of blood vitamin A,
liver vitamin A and blood vitamin E

Mean squares

Blood Liver Blood
Source d.t. vit., A vit., A vit., E
Outcome group 11 63 .32 83,395%
Replication 1 92.71 27.257 6674.1
OCG/Rep. 10 60.38 89.0092
Treatment 5 758.58%  325.641°  314837.2D
Vits., E+K 1 4,16 13,957 25668,82
Vit. A levels 2 1848.38°  803,700°  31370.22
Linear 1 3648,80° 1517.625°  60031.1P
Quadratic 1 47.96 89,776 2709.4
Vit. A x E+K 2 45,99 3.423 42888,2P
0CG x Treatment 54 48,42 34,357
Rep. x Trt, | 5 80.47 13.949 3026,9
0CG/Rep. x Trt. 49 45,15 36,439
Total 70(11)¢ 101,49 62.869 ° 17817.7

85ignificant at P <,05,
bSignificant at P <,01,

CTotal d.f. for blood vitamin E.
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Table 25, Experiment 704: Second vitamin A, E and K experiment; average
daily gain, average daily ration and feed per 100 pounds gain

Added to ration/steer/day:
Vitamin A (IU) 6,000 6,000 12,000 12,000 18,000 18,000

Vitamin E (IU) 0 200 0 200 0 200
Vitamin K (mg) 0 75 0 75 0 75
Replication Average daily gain (1b,)
1 2,69 3.24 3.45 2,42 3.32  3.26

- 2.73 3.75 2,58 3.49 3,09 3,122
2,71 3,03 3,02 3,01 3,05 3,20
3.26 3.15 2,17 2.84% 2,03 2,47
2,62 2,60 2,70 2,91 2,80 2,87
2.94 2.85 2.99 2,97 2,54 2,40

2 2,84 2,91 2,54 3.15 2,71 3450
2,68 2,81 2.83 . 2.99 2,73 2,80
3.14 3,53 2,67 3.41 2,64 2,56
2,66 2,77 2,91 2,99 2,50 2,67
2,77 2,77 2,61 2,81 2.80 3,16
3.07 2,50 2,79 3,12 2.86 2.35

Av, 2,84 2,99 2,77 3,01 2,76 2.86

Average daily ration (1lb,)

1 21,6 22,5 21,4 21,5 21,0 22,9
2 21,1 21,0 21,2 21.8 21.2 21,0
Av, ~ 21.4 21,8 21,3 21,6 21.1. 22.0

Feed/cwt, gain (lb,)

1 766 726 759 731 750 792
2 738 729 779 708 782 739
Av,P 754 729 769 718 764 769

aCalculated value,

bThe feed per 100 pounds gain average was computed by dividing the
daily ration average by the daily gain average.
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Table 26, Experiment 704: Second vitamin A, E and K experiment; blood
vitamin A, liver vitamin A, blood vitamin E and liver vitamin E

Added to ration/steer/day:
Vitamin A (IU) 6,000 6,000 12,000 12,000 18,00" 18,000

Vitamin E (IU) 0 200 0 200 0 200
Vitamin K (mg.) 0 75 0 75 0 75
Replication Blood vitamin A (meg./100 ml, plasma)?

1 17.5 21.1 40,2 23.8 33.7 37.1
23,1 29,2 31,7 35.4  56.3 45,4b

28.9 21.6 29.1 31.0 38.5 47.4

34,8 27.5 37.3 41,4 51.1 46,9

28,7 19,2 26,2 26,3 48,5 44h.8

36,2 20.0 47.9 46,0 42,2 36,4

2 16.1 28,6 40,5 24,6 34,2 61,2
14,0 29.9 31,0 27.4 44,9 42,6

26,7 25,8 L4,9 36,5 36,3 37.4

17.3 32.8 33.5 34,7 35,5 25,7

23.8 24,5 31,1 36,1 39.4 39.3

16,4 20,9 46,2 32.6 36.5 41.8

Av, 23.6 25,1 36.6 33.0 41,4 42,2

Liver vitamin A (mecg./gm. fresh liver)?

1 0.5 0.7 3.0 2.5 9.0 4,5

0.6 1.2 3.2 2.8 3.2 9.8

16,5 0.6 1.7 3.1 12,0 25,2

6.0 0.8 3.7 13.0 14,8 10,1

- 9,4c 2.2 9.5 5.2 36,7 18.0
1.7 2.2 12.9 11,2~ 12,2 17.5

a . .
Each figure represents an average for a duplicate.

bCalculated value,

CAbscessed liverq
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Table 26. (Continued)

Added to ration/steer/day:
Vitamin A (IU) 6,000 6,000 12,000 12,000 18,000 18,000

Vitamin E (IU) 0 200 0 200 0 200
Vitamin K (mg.) 0 75 0 75 0 75
Replication Liver vitamin A (mcg./gm. fresh liver)?2
2 0.5 1.3 6.6 2.3¢ 12,7 8.5
0.4 3.1 2.8 1.3 5.5 9.5
1.0 0.9 5.3 2.4 15.5 8.3
0.2 3.4¢ 1.7 8.1 24.0 6.3
1.1 0.8 3.8 4.6 9.9 7.1
2.4 3.2 20.2 7.9 10,7¢ 39,6
Av. 3.4 1.7 6.2 5.4 13.8 13,7
Blood vitamin E (mcg. total tocopherols/100 ml,
Elasma)a
1 132 318 164 540 503 358d
2 166 244 226 404 405 287
Av. 149 281 195 472 454 319¢

Liver vitamin E (meg. total tocopherols/100 gnm,
fresh liver)?

Av. 457 973 560 987 610 1151F

dPooled sample of 5 steers,

CWeighted on basis of number of steers per replicate,

£pooled sample of 11 steers,
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Table 27, Experiment 704: Second vitamin A, E and K experiment; carcass
grade, dressing percent and liver weight

Added to ration/steer/day:
Vitamin A (IU) 6,000 6,000 12,000 12,000 18,000 18,000

Vitamin E (IU) 0 200 0 200 0 200
Vitamin K (mg.) 0 75 0 75 0 75
Replication Carcass gradea

1 7 7 6 7 9 7
9 9 7 7 5 7b

7 5 8 7 6 7

7 7 9 7 7 7

7 9 7 7 6 5

5 5 8 7 7 7

2 6 6 9 5 9 6

8 7 7 8 6 6

9 7 7 7 7 9

8 7 7 7 7 5

7 9 6 7 9 7

7 6 6 6 9 6

Av, 7.2 7.0 7.2 6.8 7.2 6.6

Dressing percent®

1 58.4  57.8 58,9  58.8 59.6 59,2
59,2 59,7 60.0  59.1 58,1 58,9P
60.3 59.2 58.3 59.4 57.9 59.1
58.8  58.9 61.8  60.4 58.5 59,6
61.4  61.5 59.9 58,5 58.1 59,5
60.6 58,4 59.8  57.5 59,7 57.7

aHigh choice=9, average choice=8, low choice=7, high good=6 and
average good=5,

bCalculated value.

CDressing percent based on full weights off experiment and warm care
cass weilghts shrunk 2.5 percent.
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Added to ration/steer/day:
Vitamin A (IU) 6,000
Vitamin E (1IU) 0
Vitamin K (mg.) 0

6,000
200
75

12,000 12,000

0
0

200
75

18,000
0
0

18,000
200
75

Av,

Av,

59,2
58,8
60.6
58.3
60.2
59,7

59.6

12,.8~1,1
13.8~1.3
12.2-1,0
14,8~1,2
10,8~1,0
13,2~1,2

12,8#1.3
10,5~1.2
13.8~1,2
12 ,501,2
12,2-~1,1
12 .8w1,2

12 ,7-1,2

55,0
59.3
58.8
57.9
58.5
57.4

58.8

Dressing percent®

59.1
59.9
57.7
59.8
58.0
58.3

59.3

58.9

60,2
57.0
60,0
59.2
59.9
58,0

58.8

Liver wt,, (lb., and % of B. W.)

13,2~1,0
16,0~1,2
13.2~1,1
14,241,2
11.8~1,1
12 ,8-~1.2

11.5-~1.1
12,2-1.3
13.8~1.2
15,5m1.4
13,4-1.3
11,0m1,1

13.2~1,2

15.2-1,1
11,8~1,2
13.0~1,1
11.2-1,1
12 ,801,2
12,5-1,1

10.8~1,1
12,.541,3
11,8+1,2
14,2«1,3

9.5~0.9
11,2-1,1

12,2.1,1

12,2-1,0
16,0~1,3
12.2«1,1
11,0-1.0
11.8~1,1
14.2-1.3

14,814
14,2<1,4
14,0e1,2
12,2«1.1
14,5-1.3
11.8~1,1

13.2x1.2

14,8-1,1
14,0~1.3
11.5~1,0
11,801,2
12 ,0-1.1
10,5~1,0

9.8~1.0
12 ,2-1.3
10,5~1,1
11,2-1.1
11.8~1.1
13,.3~1.2

12,0-1.1

58.9
59.1
58.5
58.4
56,7
59.6

58.8

13.2~1,0
14,3~1,2b
14, 501,2
11.5~1,1
13.2e1,2
11.0-1,1

14,8wl.3
11,0-1.1
10,2~1.0
12 ,5-~1.2
14,2~1,2
11,2~1,.1

12,6-1.1
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Table 28, Experiment 704: Second vitamin A, E and K experiment; average
daily gain, average daily ration and feed per 100 pounds gain

by periods
Added to ration/steer/day:
Vitamin A (IU) 6,000 6,000 12,000 12,000 18,000 18,000
Vitamin E (IU) 0 200 0 200 0 200
Vitamin K (mg.) 0 75 0 75 0 75
Days on
experiment Replication® Average daily gain (1b.)
28 1 3.53 3.95 3.41 2.79 4,20 4,11
2 4,21 4,61 3.65 4,19 3.41 3.80
Av, 3.87 4,28 3.53 3.49 3.80 3,96
56 1 3.13 3,55 3.39 3.30 3.37 3.19
2 3.49  3.40 3.11 3.75 2,99 3.48
Av, 3.31 3.48 3.25 3.52 3.18 3,33
84 1 2.95 3.46 3.18 3.24 3.20 3.22
2 3.35 3.24 3.04 3.48 3.15 3.33
Av, 3.15 3,35 3.11 3.36 3,18 3.28
112 1 3.03  3.40 3.19 3.23 2,81 3.04
2 3.16 3.18 2,89 3.33 2,92  3.17
Av, 3.10 3,29 3.04 3.28 2,86 3,10
140 1 2.96  3.25 3.01 3.17 2,93 3,05
2 3.07 3.04 2,92 3.30 2.86 3,01
Av, 3.02 3.14 2.96 3.24 2,90 3.03
168 1 2,77 3.05 2,80 2.95 2.77 2,95
2 2,91 2.82 2,73 3.02 2.72 2,87
Av, 2.84 2,94 2.76 2,98 2.7+ 2,91
176 1 2.82 3.10 2,82 2,94 2,80 2.89
2 2.86 2,88 2,72 3.08 2,71 2.84
Av, 2.84 2,99 . 2,77 3.01 2,76 2,86
Average daily ration (1b,)
28 1 17.6 17.0 16,5 16.7. 17.8 17.9
2 17.9 17,7 17.4 17.4 16.5 16,5
Av, 17,8 17.4 17.0 17,0 17.2 17,2
56 1 19.5 19.3 18.4 18.5 18,7 19,5
2 19,4 19.3 18.7 19.1 18,5 18,5
Av, 19.4 19.3 18.6 18.8 18,6 19.0
84 1 20,4 21.0 19.8 19.6 19,7 21.0
2 20,4  20.2 19.4 20,4 19.4 19,6
Av, 20,4 20,6 19.6 20,0 19.6 20.3

83ix steers per replicate.
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Table 28. (Continued)

Added to ration/steer/day:

Vitamin A (IU) 6,000 6,000 12,000 12,000 18,000 18,000
Vitamin E (IU) 0 200 0 200 0 200
Vitamin K (mg.) 0 75 0 75 0 75
Days on Average daily ration (1b.) (contd.)
experiment Replicationa
112 1 20,8 22,0 20,9 20.4 20,5 22,0
2 20,6 20,7 20,1 21,1 20,3 20,3
Av, 20,7 21.4 20,5 20,8 20,4 21,2
140 1 21,2 22,2 21,1 21,1 20,6 22.6
2 20.9 20,8 20,9 21,6 20.8 20.7
Av, 21.0 21,5 21,0 21,4 20,7 21.6
168 1 21,5 22,5 21.3 21,5 20,9 22,9
2 21,0 21,0 21,1 21,7 21,2 20,9
Av, 21,2 21.8 21,2 21.6 21,0 21.9
176 1 21,6 22,5 21.4 21,5 21.0 22.9
2 21,1 21,0 21,2 21,8 21,2 2L.0
Av, 21.4 21,8 21.3 21,6 21,1 22,0
Feed/cwt. gain (1b.,)
28 1 499 430 ush 599 yonu 436
2 425 384 477 415 L84 434
Av,P 460 407 482 487 453 434
56 1 623 s4n 543 561 555 611
2 556 568 601 509 619 532
Av, 586 555 572 534 585 571
84 1 692 607 623 605 616 652
2 609 623 638 586 616 589
Av, 648 615 630 595 616 619
112 1 686 647 655 632 730 724
2 652 651 696 634 695 640
Av, 668 650 674 634 713 684
140 1 716 683 701 666 703 741
2 681 684 716 655 727 688
Av, 695 685 709 660 714 713
168 1 776 738 761 729 755 776
2 722 745 773 719 779 728
Av, 746 741 768 725 766 753
176 1 766 726 759 731- 750 792
) 2 738 729 779 708 782 739
Av, 754 729 769 718 764 769

PThe feed per 100 pounds gain average was computedly dividing the
daily ration average by the daily gain average.
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Table 29, Experiment 704: Second vitamin A, E and K experiment; live-
welght gains by periods of 2 sources of steers

Source: Kansas Native
Trt.: Vits. E + K Controls Vits. E + K Controls
QEXE' Liveweight gain (1lb.).

28 101.3 105,8 121.3 102.9

56 181.4 179.2 211.7 185.3

84 266,2 257.5 301.0 273.5
112 347.5 334,2 383.3 338.8
140 4a4,2 411.2 461.8 418.7
168 476.0 461,1 522.1 476 .4
176 498.0 484 4 550.9 500.1

Table 30, Experiment 100 (vitamin A depletion phase): Analysis of va-
riance of average daily gain, average daily ration and feed
per 100 pounds gain

Mean squares

Source d.£f, Av, daily gain Av, daily ration Feed/cwt. gain
Origin 1 0.36982 0,8450 59858,2
Vits, E+K 1 0,1012 0.1800 6844,
Error 5 0,0453 2,5430 6542,
Total 7 0.0997 1.9629 14218,

8significant at P <.05.
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Table 31, Experiment 100 (vitamin A repletion phase): Analysis of
variance of average daily gain, average daily ration and
feed per 100 pounds gain

Mean squares

Source d.f. Av, daily gain Av,. daily ration Feed/cwt. gain
Origin 1 0.49502 0.7200 436178,P
Vits., E+K 1 0.0120 0.4100 1300,
Error 5 0.0571 3.3890 16694,
Total 7 0.1132 2,5821 74421,

aSignificant at P<.05,

Psignificant at P<.OL.

Table 32, Experiment 100: Analysis of variance of blood vitamin A
‘of steers 168, 224 and 280 days on trial and of final blood
vitamin E

Mean squares
Blood vit, A Blood vit., A Blood vit., A Blood vit, E

Source d.£. (168 days) (224 days) (280 days) (280 days)
Origin 1 1.90 2,10 14,31 2888,0
Vits. E+K 1 30.81 30.03 5.61 52164,52
Error 5 16.08 16.93 32,32 2427,5
Total 7 16.16 16,68 25.94 9598.6

aSignificant at P<.01,
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Table 33, Experiment 100: Analysis of variance of liver vitamin A of
steers 168, 224 and 280 days on trial

Mean squares

Source d.£t., Liver vit. A Liver vit, A Liver vit, A
(168 days) (224 days) (280 days)
origin 1 0.6050 0.0200 14.851
Vits, E+K 1 0.5000 1.6200 0.001
Error 5 0.4660 0.6640 10.921
Total 7 0.4907 0.7086 9,923 .

Table 34, Experiment 100: Analysis of variance of carcass grade and
dressing percent

Mean squares

Source d.f. Carcass grade Dressing percent
Origin 1 6.12502 0.3608
Vits. E+K 1 0.,1250 0.3613
Error 5 0.9250 1.3613
Total 7 1,5536 1.0755

83ignificant at P<.05.
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Table 25, Experiment 100: Third vitamin A, E and K experiment; average
daily gain, average daily ration and feed per 100 pounds gain
for each of the vitamin A depletion and repletion phases

Added to ration/steer/day:

Vitamin E (ID) 0 200 0 200

Vitamin K (mg.) 0 75 0 75
Origin Part A, Vit., A depletion Part B, Vit. A repletion
phase (first 168 days)e- phase (last 112 days)es

no supp. vit. A fed supp., vit., A fed?

Average daily gain (lb.)

Kansas 2.43 2,39 1.73 1.54
' 2.37 2.94 2.18 1.67
Native 1,87 2.32 1,07 1.36
2.15 2.07 1.30 1.40

Av. 2,20 2.43 1.57° ° 1.49

Average daily ration (lb.)

Kansas 19.4 19.0 21.4 19.4
15,6 17,7 20,6 17.3

Native 17.3 18,7 17.9 20.8
20,1 18,2 20,9 21,5

Av, 18,1 18,4 20,2 19.8

Feed/cwt, gain (1lb.)

Kansas 798 795 1237 - 1260
658 602 ol5 1036

Native 925 806 1673 1529
935 879 1608 1536

Av.P 823 757 1287 1329

8red 10,000 IU vitamin A/steer/day first 56 days and 30,000 1IU
vitamin A/steer/day last 56 days.

bThe feed per 100 pounds gain average was computed by dividing the
daily ration average by the daily gain average.
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Table 36. Experiment 100: Third vitamin A, E and K experiment; liver
weight, carcass grade and dressing percent

Liver weight Carcass Dressin
Origin (1b.) (% of B.W.) grade? percent

Supp. vits. E and K fedw-200 IU vit., E and 75 mg, vit., K/steer/day

Kansas 11,0 0.88 9 61.0
12.0 0.90¢ 8 60.2

Native : 12.8 1.05 9 60.5
11.0 0.96 9 62.8

Av. 11.7 0.95 8.8 61.1

No supp. vits., E and K fed

Kansas 10,0 0.80 8 62,0
' 13.0 1.04¢.d 7 59,6
Native 10.5 1.02 10 60.3
9.8 0.85 11 60,9

Av, 10.8 0.93 9.0 60.7

a
Average prime=11, low prime=10, high choice=9, average choice=8
and low choice=7,

bDressing percent based on full weights off experiment and warm
carcass weights shrunk 2,5 percent.
!

CAbscessed liver.
dLiver was condemned in slaughter house for having an abscess; how-

ever an abscess couldn't be found when the liver was more critically
examined in nutrition laboratory.
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Table 37. Experiment 100: Third vitamin A, E and K experiment; blood and liver vi

Part A, Vitamin A depletion phase =~ No
supp. vit, A fed
Time on e

ob 28 56 8l 112 140
Origin . Blood® Liverd Blood Liver Blood Liver Blood Liver Blood Liver. Blood I

Supp. vits, E and K fed--200

Kansas 26,0 23,9* 33,3 10,0* 20,9 4,8 17,0 1,8 11,0 0.,6* 9,1
31.4 91.2* 32,2 75,0 40,8 58,1*% 36,7 31,04 37,6 18.,3* 27,2 1

Native 18,7

6.2 18,0 1,0* 11,3 0.,3* 10,7 0,6*% 12,0 0,3* 11,7
20.4 35.6 1

6
24,7 20.0* 20,8 6.1 14,9 8 13.8 1.,2% 13.2
Av, 24,1 39.2 27.0 26,5 23.4 17,3 19.8 8.8 18,6 5.1 15.3

No gupp., vits, E

Kansas 32.2 40,9* 31,7 25,0% 26,5 12.,4% 22,5 6.,9% 16,9 2.,1* 12.8
27.8 63.1* 41,2 38,0% 34,0 18,4*% 26,5 1l.,4*% 9,2 2.,8% 8,7

Native 26.6 32,3* 24,0 11.,2* 19.2 9,1 16,1 1.,3* 11,1 0,6%*
24,7 23,1* 23,2 7.4% 13,9 1,1* 9.1 0.

Av, 27.8 39.8 30,0 20,4 23.4 10.2 18,6 5.0 11.8 1.4 10,1

qFed 10,000 IU vitamin A/steer/day first 56 days and 30,000 IU vitamin A/steer
Pgach figure represents an average for a duplicate, except where indicated oth

®Blood vitamin A expressed as meg,/100 ml, plasma,

dLiver vitamin A expressed as meg./gm. fresh liver.
©Blood total tocopherols expressed as mcg./I0 ml. plasma,

A *Only 1 determination,



Llood and liver vitamin A values by 28-day periods plus final blood vitamin E values

> Part B, Vitamin A repletion phase w~~
fed supp., vit. A2
Time on experiment in days

112 ' 140 168 196 .. 224 252 280

?d Liver. Blood Liver Blood Liver Blood Liver Blood Liver Blood Liver Blood Liver Bloode

E and K fed--200 IU vit. E and 75 mg. vit., K/steer/day

) 0.6% 9.1 0.6% 9.1 0,5 21,7 1,1* 27,5 1.3% - - 26,7 10.4 401

y  18.,3*%* 27.2 10.,4* 18,5 2,5 24,8 3,0% 23.8 3.3% - - 32.2 16,6 302
0.3* 11,7 0.3* 18,8 0,5 21,4 0.,6% 35,1 1,4% - - 38.2 12,1 268
1.2% 13,2 0,5 12.7 0.6 24,8 1.8 28,0 2.6% - - 30.7 18.3 308

) 5.1 15.3 3.0 14.8 1.0 23,2 1.6 28.6 2,1 - - 32,0 14,4 320

No gupp, vits. E and K fed

)} 2.,1*% 12.8 0.6 12,3 0.6 23,5 1.4 25.9 :1:7 - - 39,2 14,4 121

] 2.,8% 8,7 0.8*% 13.3 0.6% 23,1 1.,1*% 27,4 0.,7*% - - 38.4 10,6 208
0,6% 9.9 0.6 9,0 0.5% 12,6 1.,4% 21,4 1,2% - - 28.1 1i4.4 126

3 0.2% 9,1 o.u4% 8,8 O.4% 18,4 1,1*% 24,2 l.4% - 28,8 18.1 178

3 1.4 10.1 0.6 10.8 0.5 19.4 1,2 24,7 1,2 - - 33.6 14,4 158

] vitamin A/steer/day last 56 days.

:re indicated otherwise.
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Table 38, Experiment 100: Third vitamin A, E and K experiment; average
daily gain, average daily ration and feed per 100 pounds gain
by 28~day periods for each of the vitamin A depletion and ree
pletion phases

Added to ration/steer/day:

Vitamin E (IU) 0 200 0 200
Vitamin K (mg.) 0 75 0 75
Days on Part A, Vit. A depletion Part B, Vit, A repletion
respective phase (first 168 days)w~ phase (last 112 days)-w—
treatment Origin no supp, vit. A fed supp., vit. A fed®

Average daily gain (1b.)P

28 Kansas 3.63 3.99 1,12 0.75
Native 3.54 3.41 0,81 2,12
Av, 3.58 3.70 0,96 1.18
56 Kgnsas 3.28 3.10 2,29 1,68
Native 2,82 2,69 1,42 1.86
Av, 3.05 2.90 1.86 1,77
84 Kansas 2.91 3.10 2,28 1,64
Native 2.38 2,69 1.24 1,70
Av, 2,64 2.90 1.76 1,67
112 Kansas 2.55 2,97 1.96 1,60
Native 2.18 2.48 1.18 1.38
Av, 2,36 2.72 1,57 1.49
140 Kansas 2.47 2.85
Native 2.06 2.43
Av, 2.26 2.64
168 Kansas 2.40 2,66
Native 2,01 2.20
Av, 2,20 2,43
Average daily ration (1lb,)P
28 Kansas 16,7 17.2 20.2 18,4
Native 19,2 16,6 19,3 20,0
Av, 18,0 16,9 19.8 19,2

8Fed 10,000 IU vitamin A/steer/day first 56 days and 30,000 1U
vitamin A/steer/day.last 56 days.

bEach figure represents a mean of 2 steers,
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Table 38. (Continued)

Added to ration/steer/day:

Vitamin E (IU) 0 200 0 200
Vitamin K (mg.) 0 75 0 75
Days on Part A, Vit, A depletion Part B, Vit. A repletion
respective phase (first 168 days)e- phase (last 112 days)e-
treatment Origin no supp. vit. A fed supp. vit., A fed®

Average daily ration (1b.)P

56 Kansas 17.6 17.0 20,5 19,6
Native 19,5 17.7 17.4 20,9
Av, 18,6 17.4 19,0 20.2
84 Kansas 17.4 17.8 20,8 18,0
Native 19.1 18,2 19.6 21.4
Av, 18,2 18.9 20,2 19,7
112 Kansas 16,7 18.1 21,0 18.4
Native 18.6 18.1 19.4 21.1
Av, 17.6 18.1 20,2 19.8
140 Kansas 17.3 18.3
Native 18,7 18,3
Av, 18.0 18.3
168 Kansas 17.5 18.4
Native 18,7 18.4
Av, 18.1 18.4
Feed/cwt. gain (1b.)P
28 Kansas 460 431 1804 2453
Native 542 L87 2383 943
Av,C 503 457 2062 1627
56 Kansas 537 548 895 1167
Native 691 658 1225 1124
Av, 610 600 1022 1141
84 Kansas 598 574 912 1098
Native 803 677 1581 1259
Av, 689 621 1148 1180
112 Kansas 655 609 1071 1150
Native 853 730 1644 1529
Av, 746 665 1287 1329
140 Kansas 700 642
Native 908 753
Av, 796 693
168 Kansas 729 692
Native 930 836
Av, 823 757

CThe feed per 100 pounds gain average was computed by dividing the
daily ration average by the daily gain average.
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Analysis of variance of average daily gain,
average daily ration and feed per 100 pounds gain

Mean squares

Source d.f, Av, daily Av, daily Feed/cwt.
gain ration gain
Outcome group 11 0.1376
Replication 1 0.2256 49408 184,1
0GG/Rep. 10 0.1288
Treatment 5 0.31072 2,5315 1034.8
Vit, B 1 0,0861 0.0408 474,11
Vit, A levels 2 0.59962 5.54258 1174,8
Linear 1 0.91302 10,12502 512.0
Quadratic 1 0.2862 0.9600 1837.5
Vit. Ax E 2 0.1342 0.7658 675,1
0CG x Treatment L7 0,0925
Rep. x Trt. 5 0.0577 0.9088 378.9
0CG/Rep., x TIrt. 42 0.0967
Total 63(11)P 0,1177 2,0130 659.3

aSignificant at P<,05,

Protal d.f. for average daily ration and feed per 100

pounds gain., _
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Table 40. Experiment 723: Analysis of variance of carcass grade and
dressing percent

Mean squares

Source d.E. Carcass grade Dressing percent
Outcome group 11 h,0644 2.3609
Replication 1 13.34728 9.9800
0OCG/Rep. 10 3.1361 1.5990
Treatment 5 0.7250 1.7040
Vit. E 1 0.0138 3.&700
Vit. A levels 2 1.2916 0.7300
Linear : 1 0.3333 0.2269
Quadratic 1 2.,2500 1.2284
Vit, AXx E 2 0.5140 1.7950
0CG x Treatment 47 1,3307 2,2249
Rep. x Trt. 5 G.9472 5.7720
. 0CG/Rep. x Trt. 42 1.,3763 1.8026
Total 63 1.7599 2,2073

a-
Significant at P<,05.
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Table 41, Experiment 723: Analysis of variance of blood vitamin A,
liver vitamin A and blood vitamin E

Mean squares

Source d.£t. Blood Liver Blood
vit, A vit, A vit. E
Outcome group 11 333.63° 10.212b
Replication 1 1.50 0,234 6674,1
0CG/Rep. 10 33,21 11.210°
Treatment 5 3154,39°  958.645°  3u837.2P
vit. E 1 2.96 0.011 129584,1P
Vit. A levels 2 7821,77° 2394,006®  11835.8
Linear 1 15476.49° 3750.635° 5356.1
Quadratic 1 167.06% 1037.377°  18315.4
Vit. AX E 2 62.72 2.600 10465.1
0CG x Treatment L7 31.73 10.550b
Rep. x Trt. 5 15.85 O.644 3026.9
0CG/Rep., x Trt. 42 33.62 11.729
Total 63(11)¢ 279.31 85.736 17817.7

83ignificant at P <.05.
bsignificant at P<.0l.

c'I‘otal d.£f, for blood vitamin E,
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Table 42, Experiment 723: Fourth vitamin A and E experiment; average
daily ration and feed per 100 pounds gain

Added to ration/steer/day:

Vitamin A (IU) 0 0 6,000 6,000 36,000 36,000
Vitamin E (1U) 0 200 0 200 0 200
Replication Average daily gain (lb.)
1 2.00 2.84 2,652 2,71 2.31 2,642

3.01 2.10 3.35 2.47 2,54 2.78
2.24 2,07 2,9 2.24 2.78 2,94

2.12 2.38 2,22 2.71 2,34 2,492
1.92 2.60 2,26 3.02 2.37 2,43
2.17 2.53 3,03 3.12 3,00 2,76

2 2.53 2,56 2,98 2.902 3.35 2,72
2.79 2,762 2,87 2,72 2.93 2.89
2,192 2,67 2,27 2.78 2,45 2,56
2.04 2.81 2,67 2,80 2.70 2,742

2.78 2.73  2.75 2,14 2.63 2,94
2.00 2,512 2,83 2,44 2.84 2.84

Av, 2,32 2.55 2.74 2.67 2,69 2,73

Average daily ration (1b.)

1 22,1 22,3 25.6 25,0 25,0 25.4
2 24,0 25,8 25,7 24.8 26,5 26.3
Av, 23.0 24,0 25,6 24,9 25,8 25,8

Feed/cwt. gain (1b,)

1 987 921 934 923 977 9:1
2 1004 966 941 943 940 946
Av,DP 991 our 934 933 959 945

aCalculated value,

PThe feed per 100 pounds gain average was computed by dividing the
daily ration average by the daily gain average.
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Table 43, Experiment 723: Fourth vitamin A and E experiment; carcass
grade and dressing percent

Added to ration/steer/day:

Vitamin A (IU) 0 0 6,000 6,000 36,000 36,000
Vitamin E (IU) 0 200 0 200 0 200
Replication Carcass gradea
1 7 6 7b 7 7 7P
6 6 8 7 7 7
9 7 8 7 7 9
9 9 7 7 6 7b
7 7 8 6 8 7
6 8 9 8 7 7
2 8 7 6 7b 7 7
7 7b 7 8 8 6
gb 10 12 10 7 7
8 8 8 7 8 gb
7 10 10 9 9 9
7 gb 7 11 9 9
Av, 7.5 7.8 8.1 7.8 7.5 7.5

Dressing percent®

1 _ 60,0 61.2 61.7° 60.8 64,5 61,20
60.2 59,2 59,8  61.3 61.9 60,9
60.6 62.8 60.4  58.3 62,6 60,7
59,9 62 4 60,5 60,9 64,7 61.2P
62,5 62.3 59,9 62.1 61.8 62.6
59,8 61 1t 60,7 62.0-  60.1 60,4

2 61.9 62.2 60.6 59,7  57.5 59.6
60,5 61.3P  61.5 59,0 61,7 62,1
61,1P 62.0 60.2 61.6 62.2 59,2
61,1 58,5 61.8 58,9 59,0 59,4b
62.2 59,1 61.9 58.9 60,4 59.5
61.0 60.6P 62.7 60.3 58,9 58,4

Av, 60.9 61l.1 61.0 60.3 61.3 60.4

8High prime=12, average prime=11, low prime=10, high choice=9, aver~
age choice=8, low choice=7 and high good=6.

bCalculated value,

CDressing percent based on full weights off experiment and warm care
cass weights shrunk 2,5 percent.
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Table 44, Experiment 723: Fourth vitamin A and E experiment; blood vita-
min A, liver vitamin A and blood vitamin E

Added to ration/steer/day:

Vitamin A (IU) 0 0 6,000 6,000 36,000 36,000
Vitamin E (IU) 0 200 0 200 0 200
Replication Blood vitamin A (mcg./ml, plasma)a
1 11.6 15.5 27,3 31,1 53.8 49,7b
20.7 8.0 31.0 32.5 48,9 56.0
15.0 13.8 25,0 22.0 52,0 53.0
11.7 19.0 19.9  23.3  38.1 4y,2P
15.6 12.3 24,5 32.0 52.6 51.4
12.0 19.5 32.4  31.5 56,5 44,6
2 14,9 13.6 37.9  33.82 49,6 53 .4
12.2 13.5P 23.4  33.3 55.8 47,5
12,5P 8.9 21.8 32.7 56.9 38.2
10.5 10.5 29,7 39.0 37.6 47,3b
15,9 12.3 184 26,2 60.9 58.0
19.5 11.1b 25,7 29,1 43.7 42 .3
Av. 14.3 13.2 26.4  30.5 50.5 48.8
Liver vitamin A (mcg./gm, fresh liver)@
1 0.6 0.4 o4 0.7  13.2 17.3P
1.0 0.3 4,5 0.4 8.8 15.8
0.5 0.6 1.4 0.5 25.6 25,9
0.4 0.9 1.1 1.1 27.3 20.4P
0.5 0.6 0.9 0.7 20.8 17.0
0.6 0.5 1.0 1.2 14,1 14.2
2 0.4 0.4 2.1 0,5 17.0 16.6
0.5 1.,0b 0.6 0.6 16.0 24,2
0.2b 0.3 0.7 L4 22,7 12,7¢
0.2¢ 0.4 5.6 2.5 19.0 19,.8b
0.3 0.3 0.4 0.6 18.0 13 .4
0.5 0,3P 0.4 1.3 11.4 24,8
Av. 0.5 0.5 1.6 1.0 17.8 18,5
Blood vitamin E (meg.total tocopherols/100 ml.
plasma)@
1 132 540 318d 503 164 358¢€
2 1664 youe 24l 4059 226 287d
Av.t 147 486 278 458 195 319

8Fach figure represents an average for a duplicate,

bCalculated value,
CAbscessed liver.

dpooled sample of 5 steers.
€Pooled sample of 4 steers.

fAverage weighted on basis of number of steers per replicate.
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Table 45, Experiment 723: Fourth vitamin A and E experiment; average

daily gain by periods

Added to ration/steer/day:

Vitamin A (IU) 0 0 6,000 6,000 36,000 36,000
Vitamin E (IU) 0 200 0 200 0 200
Days on
experiment Replication Average daily gain (1lb.)

28 1 3.23 3.19 3.35 3.55 3.27 3.25

2 3.22 4,54 3.44 3.60 3.46 4,33

Av, 3.22 3.86 3.40 3.58 3.36 3.79

56 1 2,95 2.81 2,94 3.14 2.78 3.05

2 3.15 3.47 3.27 2,84 3.02 3.24

Av, 3.05 3.14 3.20 2.99 2.90 3.14

84 1 2,68 2.64 2.94 3.00 2.81 2.95

2 2.70 3.06 2.87 2,76 3.00 3.04

Av, 2.69 2,85 2,90 2.88 2,90 3.00

112 1 2.58 2,80 3.02 2,96 2.85 2,89
2 2.74 2,91 2,91 2,71 2.93 2.95

Av, 2.66 2.86 2.96 2.84 2.89 Z.92

138 1 2.49 2.71 2.80 2,81 2.82 2,82
2 2,61 2,77 2,83 2,67 2.92 2,97

Av, 2.55 2.74 2.82 2,74 2.87 2.90

167 1 2.24 2,42 2.74 2,71 2 .56 2,67
2 2.39 2,67 2,73 2,63 2,82 2.78

Av, 2.32 2,55 2.74 2.67 2.69 2.73

Table 46, Experiment 723: Vitamin A reserves of 12 steers 58 days on

experiment

Liver vitamin A (mecg./gm. fresh liver)

5.0 1.1 0.5 0.4
12.7 6.0 27.3 17.3 Av, of 6.7%8.3
4.4 2,2 1.2 1.8




Table 47. Experiment 735:

Time study on the influence of dietary vitamin A on blood vitamin A

Part A, Fed ground ear corn Part B, Fed crimped oats
Time on experiment in days
0 1 2 3 i 5 6 7 8 9 10 11
Supp. vit. A fed®--40,000 IU/steer/day «~isteers No supp. vit, A fed = 4 steers
27.7 3h.h 27.7 22.8 24,5 25.4 27,2 26,5 23.5 19.7 16,1 20,5
15.1 19.3 23.7 19,7 21.7 24,4 25,4 27,2 27,0 25,4 25.8 21,7
17.4 22.0 26.2 20.3 18,9 19.6 24,0 25,1 21.0 19.9 16.6 16.0
25,6 36.0 37.9 30.6 34.6 3l.4 32.6 32.5 28.8 29.4 20.3 17.9
Av, 21.4 27.9 28,9 23 .4 24,9 25,2 27.3 27.8 25,1 23,6 19.7 19.0
No supp. vite A fed ~~ 2 steers No supp. vit., A fed =~ 2 steers
12.8 13.3 13.5 14.3 11.4 11.8 12.4 11,8 11.2 11.1 11.5 12.7
28.3 30,1 28,5 29.6 32.3 28.0 27.0 26,3 24,1 23.3 23.1 25,7 3
: £
Av, 20.6 21,7 21.0 22,0 21.8 19,9 19,7 19,0 17.6 17.2 17.3 19.2

Ayitamin A was first fed following the afternoon bleeding on day O and fed once daily through
p.m. feed of day 6, after which time none of the steers received any supplemental vitamin A,
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Table 48, Experiment 735: Analysis of variance of blood vitamin A
of steers 7 days on trial

Source d.£f. Mean squares
; Blood vit. A
(7 days on trial)

Vit, A 1 102,67
Error 4 34,14

Total 5 47.84




