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JAPANESE HONEYDRIP SORGHUM
SILAGE VERSUS JUNE CORN SILAGE
FOR MILK PRODUCTION

By
W. S. CUNNINGHAM AND J. R. REED

INTRODUCTION

Indian corn is the most widely used crop for silage. In cer-
tain sections of the country, however, its yield does not compare
with some of the sorghums. Sweet sorghum silage is con-
sidered to be less valuable than corn silage for milk production.
The Bouth Carolina Station! estimates its value for milk pro-
duction to be 94.5 percent of that of corn silage. The Kansas
Station® reports its value for dairy cows helow that of corn
silage or Kafir corn silage. It is also said to produce a sour
silage not relished by cows, particularly if cut before it is suf-
ficiently mature.' Preliminary plantings of Japanese Honey-
drip sorghum at the University of Arizona farm gave yields
of silage approximately double those of corn, and the silage
was much relished by the cows. In fact, the herdsman observed
that sorghum silage was eaten more readily and cleaned up
more quickly than was the corn silage. The purpose of the
feeding tests reported in this bulletin is to compare June corn
silage and Honeydrip sorghum silage for milk produetion.

METHOD OF EXPERIMENT

Two separate feeding tests were conducted, one in the winter
of 1925-1926 and the other in the winter of 1926-1927. In each
case the silage crops had been grown the previous summer. The
feeding tests were divided into two periods each. The length
of each period was 28 days. There was a T-day preliminary
ieeding period jvst preceding the feeding test and a 7-day in-
terval between the first and second periods for the changing of
rations. The cows, in each test, were divided into two groups,
designated as A and B. Both groups were fed a basal grain
ration and alfalfa hay. The silage part of the ration was alter-
nated so that in each feeding test, Group A received the sor-
ghum silage during the first and third periods and corn silage
during the second and fourth periods while Group B was fet
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corn silage during the first and third periods and sorghum silage
during the second and fourth periods. The method of alternating
the rations is shown in Table I. The cows were fed the grain
mixture and silage individually but the hay was fed to each
group collectively.

The cows were milked twice daily and the milk was weighed
at each milking. A 2-day composiie sample of each cow's milk
was tested for percentage of butterfat at about the middle of
each period.

COWS USED IN FIRST TEST

Eight cows were used in the first feeding test. These were
divided into two groups of two Jerseys and two Holsteins in
each group. The groups were well balanced in regard to bread,
age of cows, period of lactation, and amount of milk flow. The
reversal method of feeding was used to counteracl any differ-
ences.

DISCUSSION OF FEEDS USED IN FIRST TEST

The alfalfa hay fed was of the Hairy Peruvian variety and
of the grade locally known as No. 1 dairy hay. The same grade
of hay was fed throughout the test.

The grain mixture was made up as follows: Wheat bran,
210 pounds; rolled barley, 210 pounds; cottonseed meal, 100
pounds. The grain ration was apportioned at the beginning of
the experiment to each cow on the bhasis of 1 pound of the grain
mixiure to 5 pounds of milk produced by Holstein cows, and 4
pounds of milk produced by Jersey cows. The ration was not
c¢hanged during the feeding test in order that no disturbing
{Tactor affecting production enter into the test. The decrease
in milk production, part of which was due to naiural causes,
automatically changed the proportion of grain to milk, so that
the cows, taken collectively, were actually fed an average of
tbout 1 pound of grain to 3.8 to 3.9 pounds of milk.

The June corn and Javanese Honeydrip sorghum erons for
silage were grown on the same field in alternate irrigation
borders. The areas were measured carefully and the silage
crop was weighed just before being put into the silos. The
yield of the corn was 10.1 tons and of the sorghum 21.8 tons
per acre. This differerce in vield compares favorably with re-
sults reported by the Missouri,* South Caroling,! and Kentucky!
gtations.

In feeding the silage, each cow was given all she would eat
twice daily and all that was refused was weighed back. The
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net amount eaten was used in tie computations for {his bulletin,
The amounts of silage eaten vaiied fiom about 24 pounds daily
for one of the Jersey cows to about 45 povnds daily for one of
the Holsteins.

TAELE I—METHOD OF ALTERNATING TATIONS TFIRIT TEST

B iﬁ.. First period | Second period
Ratien 1 Ration 2
Group A Alfalfa hay Alfalfa hay
Gram mixture Gram mixture
Sorghum silage Coin mlage
Ration 2 Ration 1
Gioup B Alfalfa hay Alfalfa hay
Grom mixture Grain mixture
Corn silage Sorghum silage

Table II shows the average amounts of feed consumed daily
by the groups in the two periods when fed the resnective
rations. The amounts of silage consumed by Group B in the
first period was only 28.3 pounds per head as compared with
34.5 pounds of silage consumed by the same group in the see-
ond period when fed Ration 1 containing sorghum silage. This
may have been due to the quality of the silage, as the corn siiage
had occasional streaks of mold in it. Group A was fed 9.3
pounds and Group B 8.6 pounds of the grain mixture in earli
period, while the alfalfa hay was fed at the rate of 15 pounds
rer ecow daily throughout the experiment.

TABLE Il —AVERAGE DAILY RATION PER COW [FIRST TEST

| :
! Corn | Sorghum | Grain Alfalfa
Rations ! allage © alage | puxture hay .
Pounds Pounds | Pounds Pounds
Ration 1 . |
Group A, first perod 333 | 93 I 150
Group B, second period o84 | 88 | 160
Ration 2 i | '
Group B, first period 283 I | 86 ‘ 150
__Group A, second period i 341 i | 93 150

Table III shows the total amounts of feed fed. A total of
7,002 pounds of corn silage was consumed as compared with
7,614 pounds of sorghum silage, indicating that the sorghum
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silage was relished better than the corn silage, which agrees
with the observations of the persons feeding the cows. If was
observed that sorghum silage was eaten more readily than was
corn silage. The tolal amounis of grain and hay consamed
were the same for each ration.

TABLE HI—TOTAL AMQOUNTS OF FEED FED. FIRST TEST

Corn Sor,hum - Grain alfa
Retions ! sil-pe stlage 1 mixiere  hay
Pourds | Pounds! Pounds!  Pounds
Pation 1 ‘ Ii
Group A, first period 3,732 | 1,650 | 16.5
Group B, second period | 382 (63 | 1620
Total for Ration 1 f | 7.614 | 2,016 3,360
Tation 2 . T | | -
Group B, first pericd 3176 | i €69 ¢ 1630
Group A, second period | 3,827 | ‘ 1080 ¢ 1680
Total for Ration 2 i 7002 | | 4016 3,760

DISCUSSION OF EXFERIMENTAL RESULTS

Table IV shows the amounts of milk and butterfat prodaced
by each cow of groups A and D and also the perceniage of de-
crease.

Group A, in changing fromn sorghum silage to corn silage,
decreased an average cf 9.17 percent in milk production, while
Group B gave 12,71 percent less milk in the second poriod when
fed sorghum silage than durirg the first period when fed cocu
gilage. In the production of butierfat, Group A showed a de-
creagse of 11.9 percent for the second period as eompared with
the first period, while Group B prodvced 198 poreent less
butterfat during the second period than during the firat peried

In both milk and butlerfat production the percontage of da
crease was greater when the change was from corn silage ©
sorghum silage. Asg will be shown later by the graph, hywoerer.
the decrease in production within the period seencd to be
greater in case of the corn silage.

Table V shows the summary of predection of milk and hut-
terfat according to the rations fed. The two groups of cow:
when fed Ration 1 gave a combined production of 7,3038.8
pounds of milk and 307.97 pounds of bufterfat as comparel
with 7.619.1 pounds of milk and 321.23 pounds ¢f buiterfat
when fed Ration 2, a difference of 1153 pounds of mi'k and
13.29 pounds of buiterfat in faver of Ration 2 con aining corn
sitage. Thus the corn silage produced 1.5 peccent more milk
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and 4.3 rercent more butterfat than did the sorghum silage. 1t
should be remembered, however, that the cows of the two groups
gte 612 pounds more of sorghum silage than of corn silage.

TAELE IV—MILK AND BUTTERFAT PRODUCTION
SIOWING DECREASE. FIRST TEST.

Mk~ percent Butterial | Percent
First  Second of First Second of
No. of cow i period  [reriod Hecrease | pericd ]period Adacrease
Fourds | Pourds |Percent | Pounds |Jounds | Percent
12 828.2 729 5 167 4588 | 4144 .67
8 628.8 602.5 438 23.88 | 31.7 8.14
121 998.0 058.7 399 ( 8533 | 37.64 .53
119 1.563.¢ |1,3007% 15 41 B E4 | 40,83 20.66
Total for - - __
Group A 41188 | 8711 9.17 17159 1517y 11.90
iPerwds | Founds | Percent | Pounds |Pounds |Percent
13 B72% | EGW e | 877" | 2811 | 2002
11 882.8 QU0 21.88 3127 25 32 21.13
llgg 1,142.0 | 1,059.9 7.75 87 99 o5 29 J 6.53
2 1,273.0 1,112 11.08 43.12 14.8
Total £rr =7 - 86 66 8
Greup B 78780 |3,384.9 | 1271 | 17010 | 136.39 | 19.81

MNote: Group A was fed sorghum silage during the first period and corn
silage during the second rericd. Group B was fed corn silage during the
first period ond sorghnm silage during ihe second preriod.

TABLE V.—SUMMARY OF PRODUCTION OF MILK AND
BUTTERFA%. FIRST TEST.

Ratrons | Milk yeld | Butterfat yield
Pounds Pounds
Ration 1
Group A, first period 4,118.9 171.58
Group B, second per.od 3,584.9 136.39
Total for Ration 1 T,605.8 307.97
Ration & ' Pounds Pounds
Creup B, first period 3,878.0 151186
Group A, second period 31411 170.10
Total for Retion 2 7,619.1 321.28
Difference in favor of
Ration 2 115.3 13.20
Percentage difference 1.5 4.3

If we give corn silage an arbitrary value of $8.00 per ton,
the scrghum silage used in this feeding test would be worth
$7.28 per ton, or in other words the sorghum silage was about
91 percent as efficient as corn silage for mitk production. This
difference in value would not compensate for the difference in

the yields of the two crops.
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Tig. 1 —Graphic presentotion of aicigoe dudy mlh production per group
i oseven-day poarods  Fust o

Figure 1 shows in a graphic way the milh productina by
neeks., The figures represent the aterape dzily proluclion of
each group during 7 days. The point of stnrrting rewa.ents
the average daily production during the T7-day proliminary
fseding period and the space hetween the period brackets 1i-
cludes the T-day interval between the periods for the changing
of rations. Group A shows a very erratic production, having
first decreased during the firet 2 weeke of the firs! periad, thes
started a gradval increase during the last 2 weelis of 1hat peviod
which continued during the 7-day interval of changine to corn
rilage. After the first week of the serond perind, this groun
started a rapid decrease which was maintained uniil the end
of the feeding test. On the other hand, with the exeeption of
the second week of the first period, Gryup B showosl 4 veny
gradnal and consistent decrease in each period, whether fed
sorghum or corn silage. The major portion of thiv 1ariation
wag caused by cow No. 119 which had heen fresh abo'1ii 1 month
at the heginning of the first period. althouah all of the cows ot
Group A inereased in production during il T-day interval be-
tween the periods.

As indicated by Table VI, the cows kept un hetter in bhody
weight when fed sorghum silage than when fed corn silage

COWS USED IN SECOND TEST

Ten cows were used in the second feeding tesl  These were
divided into two groups of three Jersevs and iwe Holsteins m
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each group. The same precautions were used as in the Arst
feeding test to secure well balanced lots and to offset any differ-
cnees, as far as possible.

TABLE VI—BODY WEIGHTS OF COWS. FIRST TEST

Weighing dates | Low_.sumber | Group
Croup A L\o 12 ~ EO_ 8_ Me 121 No, 119 Total
. Pounds | Pounds Pouads| Pounds | Tounds
Feb. 2 i 980 830 | 1,070 1,350 | 4,210
March 3 \ 970 830 1,0.8 1,385 4,250
Gain durning I
first peried 10 20 25 -16 40
Mzrch 10 | 570 &45
1,345 4,325

-- .
April 7 | o083 II hol ! 1,115
|
|

1,115 ‘ 1,260 1 1,290
Gan during i

second pevicd ) 35 00 -15 35
) i Group
Gioup B | No 13! No 1I/Ne. 1271No 126 Total
Pounds| Poonds | Pounds, Pounds Pounds
Feb., 3 ] 1,085 955 1,165 l 1,120 4,325
March 3 1,106 956 ¢ 1,150 1,185 4,285
Gain dunng I ‘
first peilod 20 | W ' -15 b 10
March 10 ‘ 1,12) { 185 1,150 1,145 4,420
April 7 1,140 080 1.159 1,180 4,455
Gain during |
second period i 20 15 -3b 35 a5

DISCUSSION OF FEEDS USED IN SECOND TEST

The alfalfa hay used in this feeding test was of the Hairy
Peruvian variety. It was somewhat eoarse-stemmed but leafy
und of green color.

The grain mixture allowed was made up as follows: Wheat
bran, 240 pounds; rolled barley, 210 pounds; cottonseed meal,
100 pounds. The grain and hay were apportioned at the be-
zinning of the feeding test on the same basis as in the first test
and the amounts were not changed during the period of the
experiment, This caused the grain ration to he rather heavy
toward the end of the test, but this was considered preferable
{0 changing the ration constantly with fiuctuations in produc-

fion.

The June corn and Japanese Honeydrip sorghum used for
silage were grown in alternate irrigation borders similar to the
plan used in the first test. The plots were measured carefullr
and the crops were weighed before being put into the silos. The
vields of both corn and sorghum were especially heavy, the corn
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sielding 21 tons per

aere and the sorshum 35.8 {ans 2ew
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arcre.

The crops were grown on weil-manured soil ann the seo s 1 owas

very favorable.

The cows of each group were given all the silage they wou'd
clean up at ihe time of milking, and about nooa of each day

ihey were given silarce in the feed manger in the corral.

The

crrornts nou enten were weiched back and delacied from he

total amount {ed.

TABLE VII.-METHOD OF ALTERNATING RATIONS, SETOND TEST

Firul Period
Tntion 1

Group A Alfalia hay
Grain mixture
Sorghum silige
] Ration 2
Group B Alfalfn hoy

Crain mix‘ure

Scetnd Perod
Eillon 2

Alls £a hay
Groin nuivture
Cotn silige
Raiion 1

Alfalfa hay
Grain mivture

Corn silage Serahum silage

Table VIII shows the average daily rations in the second
feeding test. Group A consumed 33.9 pounds of sorohum
tilage ver head daily during the first period and 10.2 pounds of
corn silage during the second period, while Group B ate 33.7
peunds of cern silage in the first period and 43.0 pounds of
sorghum silage per head daily in the sccond perind. Group A
was fed 7.0 pounds of the grain mixture and 15 pounds of al-
felfa hay, while Crovp B was given 7.2 pounds of grain and 15
ncunds of alfalfa hay per head daily, throughout the experi-
ment. There wa; a small amount of weich-back of hay for
Group A in the first period; ctherwise the hay was cleaned up
well each day.

In Table IX are shown the amounts of feed used. There were
278 pounds more of sorghum silage consumed than of ecorn
silage. This excess of sorghum silage consumed is somowhat
iess than in the first feeding test.

TABLE VIII—AVERAGE DAILY RATIONS PER COW. SECOND TEST

J Corn Sorghum | Grain ‘ Alfalfa

Rations stlage | silage | mxture hay

Ration 1 ] | Pounds | Pounds Pounds  Iounds
Group A, first period | ] 35.9 7.0 15 0
Group B, second period ' 430 7.2

Ration 2 i | T
Group B, first neriod 36T { 7.2 15.0
Group A. second peried 40.2 7.0 I 149
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A CILE IX—TOTAL AMOUNTS OF FEED FED., SEJOND TEST.

i  Corn ! Sorehum  Crain Alfalfa

Rabons l silage | sihgr | m'atwie 1 bay
Ratien 1 I Pounds Pounds Pounds Tounds

Group A, first period | 5025 080 2,100

Group B, second period | 6,020 1008 2100
Total for Ration 1 ' (11,045 . 1,088 4,200
Ioticn 2 !

Group B, first period 5139 1,008 2100

Group A, second peried | 5.628 . ‘ 980 20825
Total for Ration 2 10,767 I 1,938 4,182,5

DISCURSION OF EXPERIMENTAL RESULTS

Table X shows the milk and bulterfat production by the
individual cows of each group by periods, fogether with the
group totais ond percentawe of decrease in the second period
as cempsred with the first peried. Group A gave 5.17 percent
tess milk and 8.39 percent less butterfat in the second period
than in the first pericd, while Group B gave 8.54 percent less
milk and 9.57 percent less butierfat in the second period than
in the first peried. The decrease wag greater in the ease of both
milk and butterfat when the change in ration was from corn
silage to sorghum silage than when the change was from sor-
ghvm silage to corn silage. This compares favorably with the
resulis in the first test.

The summary of the produetien of mi'k and butterfat azcord-
ing to ratiens fed is shown in Table XI. The combined produc-
tion of milk and butterfat by the two groups when given Ration
1 are 8,103.7 pounds and 338.72 pounds resnectivelv, while the
same groups when fed Ration 2 gave a yield of 8,239.9 pounds
of milk and 348.68 pounds cf butterfat. This represents a dif-
ference of 136.2 pounds of milk and 9.98 rounds of butterfat in
favor of Raticn 2 containing the corn silage. Expressed in
lerms of percentage, the corn silage ration produced 1.68 per-
cent more milk and 2.94 percent more butterfat than did the
sorghvm eilare raticn. These results gre cuite similar to those
of the first feeding test. It is also noted ihat in the second test
the cows ate 278 pounds less of corn silage than of sorghum
silage.

If we value the corn silage at $8 00 per ton, the sorghum
silage used in the second feeding test world ke worth $7.68 per
ton. The sorghum silage produced 95.8 percent as much milk
per ton as did the corn silage.
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TABLE X.—3MILE AND BUTTERFAT PROTDUCTION BIIOWINC
DECPEASE, SECOND TEST.
| Milk ! Perceat| _ Dulterfat Percent
First | T Second ; of | "First | Second of
Name of cow _period | period Iriemcasul peried | noriod !rn 1aige
Pounds; Ponnds Percent | .ounds ® Pounds | Percent,
Alden \ 499, 0' B147,  -3.16 1340 3R.85| o1
No. 21 648.3, 605.0, §.6% nh a3 51.2% 1148
Lass ' 5492) 5298 85 | 2005 274l 5
TIloxana 1,111, 2 218 4327% 22,27 24,
Pell 1, 46’9 7| 1,33_0.9 9, &I 410 03 ,| _ 3827 _ 1109
Total fer | .
Gromy .& 4.277.4| 40561 5170 17239 18460 3.9
l Pounds | Pounds | Percent | Pounds | Pounds | Dercent
Noble E. 3355 43sC £30 0 27.0% 262 o
Topsy I 6B, h| 6219 i 0,77, 2723 8 ES
Myrtle A0.E | Ti7.4 12.41 42,001 35D 541
Moensje 10114 4803 3.391 35 56 askl 131y,
Belle L. i 1,155. 1‘ 1,070 Gl 7.37. S8 425% 1682
Total for ‘ |~ | LT
Group B £,183.8° 3.3%0. 85U IBLY 414 0.5%

Note: Group A was fed sorghum sifage during the hrsi period and corn
silage during the second period, while Group B was fed corn silaze during
the first period and sorghum silage daring the second period.

TABLE XI—SUMMARY OF PRODUCTION OF MILK AND
BUTTERFAT. SECOND TEST.

Rations | Milk yield i Butlerfat yield
T 17 Poands T Pound-
Ration I
Group A, first period 42774 ' 172.28
Group B, second period 4,828.3 | 186.44
Total for Ration 1 _ 81087 388"z
Ration 2 Pounds | Pounds
Group B, first period 4,183.8 1 184.06
Group A, second period 4,008.1 ' 164.62
Total for Ratlon & 8,289.9 | 148.68
Difference in favor of I
Ration 2 e 196.2 898 _
Percentage differences 1.68 2.94

Figure 2 shows the milk production by the week. It indicates
that both groups decreased more rapidly in milk production
during the first period, the decrease being more marked in the
case of Group A fed sorghum silage. In the second period the
curve shows a aimilar trend in prodnection for the two groups.
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TFig. 2—Craphic presentation of average daily milk production per group
in seven-day periods. Second test.

TATLE Xil—RBODY WEIGHTS OF COWS. SECOND TEST.

‘(‘El-qup' A Nain_eraf Cow ___J G.mup
Weighing dates | Alden [No. 20 | Lass Roxana | Pell | total

Pounds | “onnds | Pounds | Pounds | Pounds | Pounds
Jan. 11, 12, 13 b 838 842 1,170 1,320 5,105
Feb, 8, 9 367 902 a72 1,222 1,270 5,133
Gain during i
first period -18 14 30 52 -50 | 28
Feb, 15, 16 905 910 887 1,237 1,327 2 b,266
March 15, 16 802 917 912 1,272 1,325 5,328
Cain during i
__second_period -3 7 25 36 -2
Croup B, Name of Cow | Group

Weiching dates  joble E. Topsy | Myrtle | Moensje| Belle L. total
Pounds | Pounds Pounds Pounds Pounds | Pounds

Jan. 11, 12, 18 I 910 1,122 | 1,015 1155 1403 | 5.605
Feb. 8, 9 i 91b L1117 1,032 | 1,182 | 1,450 5.696
Gain during i. ]

first peried : 5 | -5 17 ! 27 47 91
Feh. 15, 16 o820 1132 1030 1,177 1.457 b.716
March 15, 18 I 525 1,187 1.085 i 1,192 1.480 5.799
Cain during | I
_second period 5 5 35 15 23 83

Table XII gives the body weights ¢f the cows on the differ-
ent weighing dates. On the average, the cows gained more in
weight when fed corn silage. This is opposite to the result of
the first feeding test. The difference, however, is not marked
in either cass.
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COMPARATIVE EFFECT OF CORN AND SORGHUM
ON THE FOLLOWING CROP

The Arizona Experiment Station” has found that crops fol-
lowing sorghum yield considerably less than crops following
corn. This is particularly true on heavy, tight soils. In the
case of sandy scils or where the land lies fallow for several
months before the next crop is planted, sorghum affects the
following crop-yield very little more than does corn. A good
application of manure to the soil offsets the effects of either
sorghum or corn.

SUMMARY

1. The yield of Japanese Honeydrip sorghum is approx-
imately double that of June corn. In the first test the yield of
the sweet sorghum was 21.6 tons per acre. while the yield of
June eorn grown on adjaceni irrigation borders was 10.1 tons
per acre. In the second test the yield of sorghum was 35.6 tons
per acre, and the vield of corn was 21 tons.

2. In each feeding test, more sorghum silage war eaten than
corn silage. The cows relished the sorghum silage more than
corn silage.

3. More milk and buiterfat were produced with corn silage.
In the first test corn silage produced 1.5 percent more milk and
4.3 percent more bhutterfat, while in the second feeding test
corn silage produced 1.68 percent more milk and 2.94 percent
more butterfat than did sweet sorghum silage.

4. On the basis of quantity of silage consumed, each ton of
sorghum silage produced about 91 percent as much milk in the
first test and 95.8 percent as much milk in the second test as was
produced by the same amount of corn silage.

5. If we consider corn silage worth $8.00 per ton, the sor-
ghum silage used in the first feeding test would have been worth
§7.28 per ton and that in the second test $7.66 per ton.

6. There was very little difference in the effects of corn
silage and sorghum silage on the weight of the cows. In the
first feeding test the cows gained more in weight., when fed
sorghum silage, while in the second test they gained more on
corn silage. The difference was slight in either case,
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