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B i o l o g i c a l  Variability and Chances o f  Error 
The variability among individual animals in an experiment leads t o  problems i n  i n t e r p r e t i n g  

the results. Although the c a t t l e  on treatment X may have had a larger average da i l y  ga in  than 
those on treatment Y ,  v a r i a b i l i t y  w i t h i n  t r e a t m e n t s  may mean t h a t  the d i f f e r e n c e  w a s no t  t he  
r e s u l t  o f  the t reatment  alone. S t a t i s t i c a l  ana l ys i s  l e t s  researchers c a l c u l a t e  the p r o b a b i l i t y  
t h a t  such d i f f e rences  were f rom chance r a t h e r  than treatment.  

In some of the articles t h a t  f o l l ow ,  you will see the  notation "P<.05." That means the 
p r o b a b i l i t y  o f  the d i f fe rence  r e s u l t i n g  from chance i s  l e s s  than 5%. If t w o  averages a re  said 
t o  be " s i g n i f i c a n t l y  different," the p r o b a b i l i t y  i s  l e s s  than a 5% t h a t  the d i f fe rence  i s  f rom 
chance--the p r o b a b i l i t y  exceeds 95% t h a t  the d i f f e r e n c e  r e s u l t s  f r o m  t h e t reatment.  

I n  other cases you may see a mean g iven as 2.50   + 0.10. The 2.50 i s  t h e  m e a n ;  0.10 is 
the "standard e r r o r . "  Two-thirds of the I n d i v i d u a l  v a l u e s  w i l l f a l l  w i t h i n  one standard error 
from the mean. I n  this case between 2.40 and 2.60 (2.50 - 0.10 and 2.50 + 0.10). 

Many animals per  treatment, r e p l i c a t i n g  t r e a t m e n t s  several  t imes, and using uni form animals 
increases the p r o b a b i l i t y  t h a t  observed d i f f e rences  r e s u l t  f r o m  t reatments ,  n o t  chance. 

In  n e a r l y  a l l  t h e  research  reported here, statistical analyses are included t o  Increase 
t h e  conf idence  you can p lace  in  the resu l t s .  
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1 Milo Stover, Forage Sorghum, Prairie Hay,
Soybean Meal and Urea Compared for Growing Heifers

Keith Bolsen, Jim Oltjen and Harvey Ilg

Summary

Milo stover silage, prairie hay or forage sorghum silage was fed in
rations containing 10, 12 or 14% protein from soybean meal (SBM) or 12%
protein from urea; 100 heifers were fed in the 78-day growing trial (November
11, 1977 to February 2, 1978).

Heifers fed forage sorghum silage, prairie hay or forage sorghum silage
+ prairie hay had similar rate and efficiency of gains; those fed milo stover
silage made slowest and least efficient gains. Rations containing prairie
hay were consumed in the greatest amounts. Feeding rations with 12 or 14%
protein from SBM gave better performance than rations with 10% protein from
SBM. Heifers fed urea gained slower and less efficiently than those fed SBM.
Gain from a ration containing equal parts of milo stover silage and forage
sorghum silage exceeded predicted gain by 7.8%, and efficiency was 13.9%
bet ter  than  predic ted .

Introduction

Milo stover and forage sorghum silages were compared in five previous
heifer growing trials at this station (Prog. Rpt. 210, 230, 262, 291 and 320,
Kansas Agr. Expt. Sta.). Results show: (1) growing calves fed milo stover
silage should gain about 1.0 lb. per day and require 10 to 14 lbs. of dry
matter  per  lb .  of  gain , (2) milo stover silage has a feeding value of 65% of
that of forage sorghum silage, (3) milo stover silage fed in combination with
forage sorghum silage is better feed than milo stover alone for growing calves,
(4) supplying supplemental protein in milo stover silage rations is a large cost
because stover usually contains so lit t le protein, and (5) at least 12% protein
rations are needed for maximum rate and efficiency of gain.

This trial was to verify previous results from feeding milo stover and
forage sorghum silages, to evaluate prairie hay and to compare three levels
of supplemental protein from soybean meal and one from urea.
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Experimental Procedure

Shown below are the forage and protein rations compared in a 78-day
growing trial (November 11, 1977 to February 2, 1978).

Forages

Milo stover silage (MSS)
Prairie hay (PH)
Forage sorghum silage (FSS)
½ MSS + ½ FSS
½ PH + ½ FSS

Protein, %
of  the  ra t ion

from (SBM)

10, 12 and 14
10, 12 and 14
10, 12 and 14
10, 12 and 14
10, 12 and 14

Protein, %
of  the  ra t ion

from urea

12
12
12
12
12

The 100 heifer calves averaged 430 lbs. when allotted by breed and weight
into 20 pens of five each. Breeds included Angus, Hereford, Angus x Hereford
and Hereford x Simmental. Four pens were assigned to each of the 5 forage
treatments. All rations were 73% of the appropriate forage and 27% rolled
milo plus protein supplement on a dry matter basis and formulated to be equal
in minerals, vitamins and additives. All were mixed and fed to appetite twice
da i ly .

All calves were fed 2 lbs. of rolled milo and alfalfa hay free-choice for
5 days before initial weighing and all were fed the same amount of experimental
ration for 2 days before final weighing. All feed and water were withheld 16
hours before weights were taken.

Forage sorghum was a high-grain variety harvested in the dough-stage at
70 to 72% moisture. Milo stover was from dryland milo that had been harvested
about 30 days before stover was harvested. The stover was about 70% moisture
when the grain was harvested. The forage sorghum and milo stover silages were
s tored in  concrete  s i los  (10 f t .  x  50 f t . ) . The native prairie hay was swathed
and field-dried before being baled into rectangular bales about 75 to 80 lbs.
each, and later processed in a tub grinder before being fed.

Results

Dry matter (%), crude protein (%, DM basis) and crude fiber (%, DM basis),
respect ively,  for  the three forages were: 28.0, 8.0, 31.0 for milo stover
silage; 88.0, 5.5, 32.6 for prairie hay; and 28.5, 8.9, 26.3 for forage sorghum
s i l age .

There were no interactions between forage and protein. Performances of
heifers fed each of the five forages (averaged across protein treatments) are
shown in Table 10.1; performances of heifers fed each of the four protein
treatments (averaged across forages), in Table 10.2.

Heifers fed forage sorghum silage, prairie hay or FSS + PH had similar
rates  of  gain. Feed intake was higher (P‹.05) for prairie hay and PH + FSS
than for forage sorghum silage. Milo stover silage supported the slowest
(P‹ .05)  and least  eff ic ient  (P‹ .05)  gains .
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The 12 and 14% protein rations from SBM supported the fastest and most
efficient gains (P<.05)(Table 10.2). Calves fed the 10% protein ration from
SBM gained faster and more efficiency (P‹.05) than calves fed the 12% protein
ration from urea. In general, performance of faster gaining calves (those fed
forage sorghum silage, prairie hay or FSS + PH) tended to be improved more
with additional SBM protein than that of calves gaining slower (those fed
milo  s tover  s i lage) .

From these results feed costs and feed cost per lb. of gain can be
calculated for each combination of forage and protein. When the price of
SBM is high compared with that of urea and grain, the economic advantage of
feeding 12 or 14% protein rations from SBM, of course, would be less than when
SBM prices are low.

We used gains and feed efficiencies from the milo stover silage and
forage sorghum silage rations to calculate predicted gain and efficiency
for the 50% MSS + 50% FSS ration (Table 10.3). Observed gain exceeded predicted
gain 0.08 lb. per day or 7.8%, and observed feed efficiency exceeded predicted
efficiency 1.86 lbs. of feed per lb. of gain or 13.9%. The value of milo stover
silage in growing rations for calves,
forage sorghum silage.

therefore, is improved by feeding it  with

Table 10.1. Performances of heifers fed the five forages.

Item FSS  1
Forage

MSS  1 PH  1 MSS + FSS  PH + FSS

No. of calves
I n i t i a l  w t . ,  l b s .

20 20 20
429 427 429

20 20
429 429

Avg.  dai ly gain,  lbs . 1.25 a .79c 1.22a l . l 0b 1.32a

Avg.  dai ly feed,  lbs .2 13.03b 11.84 c 15.03 a 12.43 b 14.26a

Feed/ lb .  of  gain ,  lbs . 2 10.59a 16.18 c 12.40b 11.52 b 11.58 b

1 FSS
2

= forage sorghum silage; MSS = milo stover silage; PH = prairie hay.

100% dry matter basis.
a,b,c Means in the same row with different superscripts differ significantly

(P‹ .05) .
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Table 10.2. Performances of heifers fed the four protein treatments.

Item

Prote in  t rea tment :  source  and level
SBM Urea

10% 12% 14% 12%

No. of calves 25 25 25 25
I n i t i a l  w t . ,  l b s . 429 428 427 429

Avg.  dai ly gain,  lbs . l . l 0b 1.22a 1.28
a

.94
 c

Avg. daily feed, lbs. 1 13.39 13.55 13.45 12.90

Feed/ lb .  of  gain ,  1bs .l 12.83b 11.33a 10.67a 15.00c

1  100% dry matter basis.
a,b,c Means in the same row with different superscripts differ significantly

(P‹ .05) .

Table 10.3. Observed and predicted rates and efficiencies of gain by
heifers fed milo stover silage, milo stover silage + forage
sorghum silage, or forage sorghum silage.

Item MSS
Forage

FSS + MSS FSS

No. of calves

Avg. daily gain, lbs.
Observed
Predicted
Improvement, lb.1

Improvement, %

Feed/ lb .  of  gain ,  lbs .
Observed
Predicted
Improvement, 1bs.l

Improvement, %

20 20 20

.79 1.10 1.25
- - - 1.02 - - -

+.08
+7.8

16.18 11.52 10.59
- - - 13.38 - - -

-1.86
+13.9

1 Observed minus predicted.
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Yield and Quality of Six Summer Annual Forages

Mopoi Nuwanyakpa, Gerry L. Posler,
Keith K. Bolsen, and Harvey Ilg

Summary

In 1977, all summer annual forages studied produced excellent yields.
Based on leafiness and regrowth ability, sudangrasses and pearl millet appeared
to be best for early vegetative and boot cutting management. The sorghum-
sudan hybrids had suitable yields and quality at all harvest stages. The
hybrid forage sorghum appeared best suited for soft-dough-stage harvest
although yields of pearl millet and sorghum-Sudan hybrids were also excellent.

Many summer annual crops can provide excellent forage during the hot,
dry summers in Kansas when other pasture grasses have declined in production
and quality. Summer annuals, including sudangrasses, hybrid sudangrasses,
sorghum-sudangrass hybrids, sorgos, hybrid forage sorghums, and pearl millets,
may be used for pasture, hay, silage, and greenchopping. Differences in
their anatomy and growth characteristics reward producers who carefully
select the proper crop to match their l ivestock needs.

Introduction

In 1977 at Manhattan and Hutchinson, we evaluated forage yield and
quality of six forages, harvested at early vegetative, boot, and soft-dough
stages of growth. Forages tested were 'Piper'  sudangrass, Northrup King
'Trudan 6' hybrid sudangrass, Dekalb 'Sudax SX-11', and Ring Around 'Super
Chow Maker 235' sorghum-sudangrass hybrids, Dekalb 'FS 25a' hybrid forage
sorghum, and Northrup King 'Millex 23' hybrid pearl millet.

Materials and Methods

The hybrid forage sorghum was planted in 30-inch rows; all others,
in 6-inch rows. Plots were 5 x 20 feet for the narrow spacing and 10 x 20
feet for the wide spacing. The center 3 feet or 2 rows were harvested for
yield, leaving a 6-inch stubble. Harvests were by stage of growth, not
calendar date. At Hutchinson, forages were cut 3 times at the early vegetative
stage, 2 times at the boot stage, and 1 time at the dough stage. One additional
early vegetative cutting was obtained at Manhattan. Samples were taken
from the flail-chopped material for dry matter and quality analyses.
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As shown in Tables 12.1 and 12.2, mean forage yields were similar at
Hutchinson and Manhattan for the early vegetative stage, greater at Hutchinson
for the boot stage, and greater at Manhattan for the soft-dough stage.
The forages sometimes responded differently at the two locations. The most
difference was noted for Millex at the soft dough stage; it  yielded much
better at Manhattan. Cut t ings  were  a t  d i f ferent  calendar  dates ,  and ra infal l
pat terns  d i f fered between locat ions , but such differences are expected and
would be expected in other years.

Crude protein content and in vitro digestible dry matter (IVDDM) declined
with advancing maturity. Crude protein was always lower at Hutchinson,
par t icular ly  a t  the  sof t  dough s tage,  probably par t ly  because of  near-record
August  ra infal l ,  unusual ly  high yie lds ,  and moderate  ni t rogen fer t i l iza t ion.

Piper sudangrass and Trudan hybrid sudangrass performed best for early
vegetative and boot harvests. The FS 25A hybrid forage sorghum, as expected,
performed poorly under early vegetative management, and its yield was quite
low at the boot stage at Manhattan. At Hutchinson, it  yielded well despite
being cut only once, while the others were cut twice. Yields of the two
sorghum-sudan hybrids and pearl millet varied most at the various stages
and locations. Additional years of data are needed to better estimate the
fo rages '  t r ue  y i e ld ing  ab i l i t i e s .

Summer annual forages vary in growth characteristics.
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Table 12.1. Forage yields and quality of six summer annual forages cut at
three stages of growth, Manhattan.

Crude
protein

%
IVDDM

a

%

Forage yie ld  ( ton/acre)
Dry matter 60%  H2 0Forage

Early vegetat ive s tage

Piper
Trudan-6
S.C. Maker 235
Sudax SX-11
Millex 23
FS 25A 8 . 4

Mean

5 . 0 14.3 19.2
4.9 14.0 17.8
5.1 14.7 19.2
5.4 15.5 20.1
6.1 17.5 21.5

14.1
2.9
4.9

19.7
19.6

67.3
67.6
66.1
65.1
67.4
65.6
66.5

Boot stage

Piper
Trudan 6 6 . 3
S.C. Maker 235
Sudax SX-11
Millex 23
FS 25A

Mean

6.5

8.2
6.9
7.4
5.0
6.7

18.7
18.0
23.4
19.6
21.2

14.3 63.1
15.6 61.8
14.5 62.6
12.6 61.0
16.6 63.9
12.5 58.6
14.4 62.6

Soft dough stage

7.6 21.7 10.2 49.8
8.4 24.0 8.9 51.5

16.6 47.3 8.3 50.9
9.1 50.3

13.4
26.0 9.9
38.2 10.2 52.8

12.2 34.8 8.7
32.0 9.4

53.1
11.2 51.4

Piper
Trudan 6
S.C. Maker 235
Sudax SX-11
Millex 23
FS 25A

Mean

LSD.05 2.3 4.8 1.2 2.5

a IVDDM = In vitro digestible dry matter.
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Table 12.2. Forage yields and qualities of six summer annual forages cut at
three stages of growth, Hutchinson.

Forage yield (ton/acre)
Dry matter 60% H2 0

Crude
protein

%
IVDDM a

%
Forage

Piper 5.1 14.5
Trudan 6
S.C. Maker 235
Sudax SX-11 5 . 8 16.7
Millex 23
FS 25A

Mean
3.9

5.7

11.4

16.4
5.8

5.1

16.7

4.4

14.7

12.6

13.8 66.2
14.3

17.3

67.2

64.6

13.8 67.4
14.9

14.8

66.6

67.1

14.8 70.8

9.1 59.8
8 . 3 8.5 62.9

8.3 62.3
10.3 61.0
11.1 65.8

7.8 22.2

10.0
23.6

12.4
28.7
35.3

7.0 20.0
9.9 28.4
9.2 26.4

Boot stage

Piper
Trudan 6
S.C. Maker 235
Sudax SX-11
Millex 23
FS 25A

M e a n

Soft dough stage

7.8
9.2

58.3
61.7

6 . 6 50.9
6 . 0 51.3
3.3 53.9
5.7 56.3
3.9 55.3

12.0 4.0 58.6
10.1 4.9 54.4

5.4 15.5
8.1 23.1

15.7 44.7
11.0 31.0
8.4 23.9

34.2
28.3

Piper
Trudan 6
S. C. Maker 235
Sudax SX-11
Millex 23
FS 25A

Mean

LSD .05 1.6 3.7 1.7 2.4

a IVDDM= In vi t ro  digest ible  dry mat ter .
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