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S ERALA, a fine-stemmed sericea variety, is being planted
on an increasing acreage for hay and grazing. Unfortunately,
ye have not known much about how to manage it. Recent
Kesearch suggests that the productivity of this forage legume
is influenced by cutting management.
In a 3-year experiment on an established stand of Serala
sericea at the Plant Breeding Unit, forage was harvested at
3, 6, or 9-week intervals with stubble heights of 11/2 or 4 in.
Harvesting began in April and was terminated in June,
August, or October to determine the effect on root carbo-
hydrate storage and growth the following year.
Results
Forage yields were highest (over 4 tons/A.) when sericea
was cut three times a year at 9-week intervals, see figure.
Harvesting two hay cuts, one in June and one in early
August, resulted in yields nearly equal to that from three
cuts a year. Stubble height had little effect on forage yield
or stand persistence when sericea was cut at the hay stage.
When sericea was cut every 3 weeks to simulate grazing,
forage yields were one-half to two-thirds those obtained when
cut at the hay stage (every 9 weeks), see figure. Yields
declined each year when sericea was cut every 3 weeks
from April to October, especially where a short stubble was
used. Leaving a 4-in. stubble on plants cut every 3 weeks
resulted in higher forage yields and better stand persistence
than leaving a 1/2-in. stubble. Also, a high stubble improved
spring growth on a sward subjected to frequent harvesting
the previous year. Spring growth and stand persistence were
very different between the two stubble heights by the third
year.
Reduced food reserves in the roots accounted for the
reduced yields and stands of sericea cut frequently to a low
( ubble. There was 60% more stored food in roots of fre-
quently-cut sericea with a 4-in. than a 1/-in, stubble. High
stubble plants also maintained about twice as many live buds
as short stubble plants, and this contributed to rapid recovery
growth.
Grazing Effects
These results indicate that if sericea is to be grazed, it
is essential to maintain a high stubble and permit plants to
accumulate food reserves. Even so, Serala sericea produc-
tivity will be lower under grazing than hay production.
Stubble height had little effect on forage quality as meas-
ured by digestible dry matter (DDM), see table. However,
frequent harvest resulted in forage with a higher DDM.
Sericea conserved for hay should be cut at 12-14 in. height
to ensure high DDM without damaging the stand or dry
matter yield. In this study the 6-week growth had a higher
DDM than 9-week forage, but the more frequent 
cutting
reduced yields and stands. Under grazing, cattle will se-
lectively graze the more nutritious portions of the plants.
Therefore, grazed forage will always be considerably more
nutritious than the same forage harvested for hay.
TABLE 1. SERALA SERICEA AVERAGE DIGESTIBLE DRY MATTER
(DDM) As AFFECTED BY MANAGEMENT
Harvest frequency Stubble height DDM in forage
Wks. In. Pct.
-6 --------
4
1 /
4
1
4
11/
48
47
52
52
52
55
MANAGING
SERALA SERICEA
for FORAGE
C. S. HOVELAND and R. F. McCORMICK, JR.
Dept. of Agronomy and Soils
W. B. ANTHONY
Dept. of Animal and Dairy Sciences
Results of this experiment show that Serala sericea cut
twice a year, once in June and once in August, can produce
4 tons of hay with no ill effect on stands or subsequent pro-
ductivity. If Serala sericea is to be grazed year after year,
no less than a 4-in. stubble should be maintained. Other-
wise, stands and production can be expected to decline.
Three-year average forage yields for sericea at two stubble heights
and three cutting intervals. Cutting was terminated on June 23
for the yields on the left, Aug. 4 for those in the center, and
Oct. 6 for those on the right.
-- --------- ~- -- ----~~~
WHAT'S HAPPENING
TO FARM INCOME?
J H YEAGER, Do-partmeniI of Agricultural
Economics and Rural Sociology
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Untreated Southern Cross cucumber plant 
at right shows char-
acteristic single-fruit development, whereas 
morphoctin treated
vine at left has many cucumbers developing.
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machine harvest of cucumbers
may be just around the 
corner
JAMES E. BARRETT III and HARRY J. AMLING
Department of Horticuilture
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Longler Lasting Control
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This shows the time and moisture reiatit
ships in the life cycle of the peanut leafspot
fungus.
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FEED COST represents about 50% of
milk production costs. This makes it de-
irable to reduce feed costs whenever
possible providing it can be done without
hurting production.
Because dairy cows have requirements
for energy, protein or nitrogen, minerals,
and vitamins, but no requirement for a
specific feed ingredient, it is possible to
formulate satisfactory rations using dif-
ferent combinations of ingredients. Costs
of the different rations would vary ac-
cording to cost of individual ingredients.
Minimum cost mixtures that did not re-
duce performance would therefore be ex-
pected to reduce feed cost and thereby
increase the dairyman's profits.
Since prices of feed ingredients
change, a study was conducted at Au-
burn to: (a) determine if changes in
prices of feed ingredients would be large
enough to produce major shifts in the
makeup of rations formulated by the
least-cost principle; and (b) determine
the effect of the resulting changes in ra-
tion formulations on medium to high
producing dairy cows when they were
abruptly switched from one ration to the
next.
Feeding Trials
Two trials were conducted, one with
(,igh and one with medium producing
cows. Within trials cows were divided
into a control and a test group. Rations
were reformulated monthly and fed to
the test group. Concentrate ingredients
and percentages for the control group
remained the same throughout trial 1
(135-days) and trial 2 (110-days). The
only restrictions imposed on the test ra-
tions were: (a) using average ebmposi-
tion values, the ENE must exceed 60
therms per 100 lb. of ration dry matter;
(b) urea nitrogen must be 25% or less
of total nitrogen in the ration; (c) mo-
lasses must be 10% or less of ration dry
matter; and (d) crude fiber must be 13
to 18% range. The roughage was corn
silage in trial 1 and chopped Coastal
bermudagrass hay in trial 2. Roughage
and concentrates were combined and fed
as blended rations.
During a standardization period in
which all cows were fed the same ration,
cows used in trial 1 produced an average
of 60.2 lb. of milk daily (41.4 to. 79.2)
and cows in trial 2 averaged 36.6 lb.
(29.0 to 55.5). At the end of the stand-
ardization period the ration of cows as-
signed to the least-cost group was
/anged abruptly. Their ration was
... ?anged abruptly two other times during
the experiment. The cows in the control
group received the same ration through-
out the experiment as that fed during
the standardization period.
Change in ingredients is a character-
istic of least-cost rations. This character-
istic is illustrated by the variable amounts
of several feed ingredients that were in
the test rations at different times. The
percentage ranges of each ingredient in
the least-cost ration formulations were:
citrus pulp, 0-80; corn gluten feed, 0-23;
cottonseed meal, 0-4; fat, 0-2.8; hominy
feed, 0-35; milo, 0-26; molasses, 0-6;
oats, 0-17; soybean meal, 0-7; urea,
0-1.2; wheat shorts, 0-30; and wheat
bran, 0-20.
Results
Data given in the table are averages
for trials 1 and 2. As shown, the average
crude protein contents of the control and
least-cost rations were similar. However,
crude fiber content of least-cost rations
RATION QUALITY AND PERFORMANCE
OF TEST Cows
Performance Control 
Least
criteria rations 
rations
cotrations
Crude protein, % of
DM 
14.4' 14.42
Crude fiber, 0% of
DM 
15.0 16.84
Digest. energy, %... 66.6 67.9
DM intake/100, lb.
wt.
5  
4.2 4.2
Mean body wt., lb.. 1,211.0 1,202.0
Milk yield/cow, lb...- 49.1 45.0
Milk fat, % 3.29 3.44
1
Range, 12.5 to 15.5 % of dry matter
(DM).
2 Range, 11.2 to 15.7 % of DM.
'Range, 12.8 to 17.5 % of DM.
'Range, 12.4 to 20.8 % of DM.
'Daily basis. Milk yield per cow averaged
50.1 lb. daily during standardization.
averaged higher than that of the controls.
Ranges in crude protein and crude fiber
contents of the least-cost rations were
greater than for the control rations. This
deviation in the least-cost rations prob-
ably resulted from differences between
the actual composition of concentrate in-
gredients and the average values as-
signed to these ingredients. Average di-
gestible energy was essentially the same
for the control and the least-cost rations.
Also, the average intakes of feed dry
matter by cows were similar. Intake
fluctuated more, particularly during trial
1, for cows fed least-cost rations than for
those fed the control ration.
Cows fed the control ration produced
more milk with a slightly lower fat con-
tent than cows fed the abruptly changed
least-cost rations, see table, and the ef-
fect was greatest on highest producers.
These relationships held for both trials.
Production differences cannot be ex-
plained by differences in feed intake,
digestibility of ration, or weight gains.
Adaptation
The concept of feeding least-cost ra-
tions has merit, but it is not practical to
change abruptly from one low-cost ra-
tion to another. The change should be
made gradually. Studies are in progress
to determine the number of days needed
to make the change from one formula-
tion to the next without affecting milk
production.
For any type of least-cost ration pro-
gram, it would be wise to purchase in-
gredients on a guaranteed analysis basis
because the chemical composition of a
given lot of an ingredient may differ
from the average composition for that
ingredient.
DAIRY COW RESPONSES
to
ABRUPT RATION CHANGES
GEORGE E. HAWKINS
Dept. of Animal and Dairy Sciences
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STACKING vs. BALE SYSTEMS
OF HANDLING HAY
J. L. STALLINGS, Department of Agricultural Economics and Rural Sociology
W. B. ANTHONY, Department of Animal and Dairy Sciences
E. S. RENOLL, Department of Agricultural Engineering
L. A. SMITH, Black Belt Substation
TESTS INVOLVING a comparison of stack
with bale systems of handling and feed-
ing hay have been conducted for two
feeding seasons, 1970-71 and 
1971-72,
at the Black Belt Substation, Marion
Junction.
Based on results of the 1970-71 test,
seven systems were tested or synthesized
in the 1971-72 tests, involving four for
steer feeding and three for cow and calf
wintering operations. There were bale
and stack system comparisons for each.
Johnsongrass hay was used. Although
the Black Belt Substation only harvested
an average of about 475 tons of hay dur-
ing the tests, costs were synthesized for
System 1 (bales) - New Holland Hay-
liner 277 Baler with New Holland Stak-
liner 1010 for transporting and feeding.
System 2 (bales) - New Holland Hay-
liner 277 Baler with New Holland Stak-
liner 1010 for transporting; pickup truck
with two men for feeding.
System 3 (stacks) - Hesston Model
30 StakHand with Hesston Stakfeeder
60 for transporting and feeding.
System 4 (stacks) - Hesston Model
30 StakHand with Hesston Stakfeeder
30 for transporting and feeding.
System 5 (bales) - New Holland Hay-
liner 277 Baler with self propelled New
Holland 1047 Stackeruiser for transport-
TABLE 1. HAY HARVESTING AND FEEDING COST PER TON HARVESTED, FOR DIFFERENT
HARVESTING AND FEEDING SYSTEMS, BLACK BELT SUBSTATION, ALABAMA, 1971-72'
Cost per ton when average tons harvested per year are
250 500 1,000 2,000
Steer feeding systems
System 1 (bales) $16.10 $11.09 $ 8.59 $ 7.35
System 2 (bales) 17.86 13.13 10.77 9.59
System 3 (stacks) 19.68 12.35 8.69 6.85
System 4 (stacks) 17.77 11.29 8.07 6.45
Cow and calf wintering systems
System 5 (bales) $20.91 $14.68 $11.56 $10.01
System 6 (stacks) 15.31 9.77 7.02 5.63
System 7 (stem (stacks) 15.96 10.42 7.67 6.28
1 Includes costs of harvesting and feeding only. Excludes cost of growing hay and cost
of supplemental feed.
250 through 2,000 tons for analysis pur-
poses in order that farmers might be bet-
ter able to assess the best system for their
particular size of operation. This report
will emphasize the 1971-72 results as the
1970-71 results have been reported
earlier.
1
Seven systems were tested or synthe-
sized for the 1971-72 season. The same
hay conditioner and rake were used in all
systems with adequate power available.
Otherwise, different equipment for each
system was as follows:
' Progress Report Series No. 97 and High-
lights of Agricultural Research, Vol. 18,
No. 4.
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ing; pickup truck with two men for feed-
ing.
System 6 (stacks) - Hesston Model
30 StakHand with Hesston Stakmover
30 for transporting; self fed from stacks
in the open.
System 7 (stacks) - Hesston Model
30 StakHand with Hesston Stakmover
30 for transporting; self fed from stacks
enclosed in collapsible panels.
For the different systems, economic
analysis indicated, as was the case in
the 1970-71 tests, that the harvesting and
feeding costs per ton were generally
lower for the stack systems than for the
bale systems, except at low average vol-
umes of hay harvested per year for Sys-
tems 1 and 2 for steer feeding, Table 1.
However, when total costs per hundred-
weight gain and per cow and calf win-
tered were computed, costs were lower
for the bale systems in 1971-72, as was
the case in 1970-71, and for the same
reasons - trampling and wastage, result-
ing in more hay required per hundred-
weight gain and per cow and calf win-
tered with the stack systems than for the
bale systems, Table 2.
It appears from the tests over the 2
years, that if trampling and wastage
could be reduced sufficiently under the
stack systems tested, these systems could
be the least costly methods of hay-mak-
ing and feeding. Otherwise, losses fror
trampling and spoilage can easily out-
weigh the cost economies of the stack
systems on the heavy Black Belt soils
which were involved in these tests, caus-
ing costs per hundredweight gain and
per cow and calf wintered to be lower
for the bale system.
Collapsible panels around stacks in one
cow and calf wintering operation, Sys-
tem 7 did reduce wastage considerably,
compared with the comparable system
without panels, System 6, and appear
promising as one solution to the tram-
pling and wastage problem.
TABLE 2. CosT PER CWT. GAIN AND PER COW AND CALF WINTERED, FOR DIFFERENT
SYSTEMS OF HAY HARVESTING AND FEEDING, BLACK BELT SUBSTATION,
ALABAMA, 1971-72'
Cost per unit when average tons harvested per year are
250 500 1,000 2,000
Seer feeding systems
System 1 (bales)
System 2 (bales) ------
System 3 (stacks)
System 4 (stacks)
Cow and calf wintering systems
System 5 (bales)
System 6 (stacks)
System 7 (stacks)
$28.61
29.73
36.15
34.58
$34.76
47.30
40.41
$25.42
26.72
30.12
29.24
$28.90
38.32
33.21
$23.83
25.22
27.11
26.60
$25.97
33.86
29.65
$23.05
24.47
25.59
25.26
$24.51
31.60
27.85
' Includes cost of production, harvesting, and feeding hay as well as cost of other feedc
supplements fed.
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M AIZE DWARF MOSAIC is a common
and often damaging disease of corn and
sorghum in Alabama and several other
states. The disease is caused by the maize
dwarf mosaic virus (MDMV).
Typically, leaves of MDMV-infected
plants show a mosaic pattern of normal
green-colored tissue alternated with ab-
normal light-colored tissue. Red to pur-
ple discoloration of foliage also has been
associated with MDMV infection, par-
ticularly in sorghum. These symptoms or
responses of plants to infection by
MDMV are obvious. To better under-
stand development of viral diseases, re-
searchers at Auburn University and other
institutions have been determining what
plant processes are affected such that
these symptoms are eventually expressed.
It has been found that MDMV infection
affects a number of physiological pro-
cesses including photosynthesis, respira-
tion, nitrogen metabolism, and element
accumulation in corn.
One aspect that had not been studied
was the water status of the infected
plant. It was suspected that MDMV in-
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fection had some influence because in-
fected corn and sorghum in the field and
greenhouse appeared to wilt less than
healthy plants. Experiments were con-
ducted to determine if transpiration or
loss of water vapor by MDMV-infected
corn differed from that of healthy plants.
The water status of MDMV-infected
and healthy corn seedlings was com-
pared in several tests in controlled en-
vironment chambers. Infected seedlings
were obtained by artificially inoculating
them with the virus. Healthy seedlings
were treated in identical manner except
they were not inoculated with the virus.
Transpiration and water deficiency of
healthy and infected seedlings were
measured on plants growing in soil under
conditions of adequate water availability
and also under stress conditions where
plants were not watered for periods of
time. Similar determinations were made
on plants in liquid culture. The fre-
quency and degree of opening of stomata
in leaves of healthy and infected seed-
lings were also determined.
Regardless of conditions under which
plants were grown, the rate of transpira-
tion was lower in MDMV-infected plants
than in healthy ones. Data obtained from
an experiment in which plants were
grown under stress (water withheld from
beginning of experiment) are illustrated
in Figure 1. The initial increase in tran-
spiration rate of MDMV-inoculated
plants probably was due to damage dur-
ing the inoculation process. Mosaic symp-
toms appeared in inoculated plants at 5
days after inoculation. By 6 days after
inoculation, transpiration of infected
plants was reduced by 40% as compared
to healthy plants. All healthy plants were
wilted after 9 days without water;
MDMV-infected plants remained turgid.
Increased water economy by infected
plants was also indicated by the fact that
water deficiency was less in leaves of
MDMV-infected plants than in healthy
plants, Figure 2.
Water Status in Virus-
Infected Corn Plants
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Fig. 2. Water deficiency in healthy and
MDMV-infected leaves under increasing
water stress.
Reduced transpiration of MDMV-in-
fected plants did not appear to be the
result of reduced water uptake by roots.
Nor was it due to fewer stomata since
leaves of infected and healthy plants
were found to contain approximately the
same numbers of stomata. However,
leaves of infected plants did show a
greater resistance to air flow through
them than did those of healthy plants.
This indicated there was a reduction i
stomatal apertures in MDMV-infectec
leaves. This was confirmed by direct ob-
servation of stomata in epidermal strips
from leaves. Strips from healthy leaves
had more stomata completely open than
did strips from MDMV-infected; more
stomata in the latter were closed or only
partially open, see table.
These results show that MDMV infec-
tion influenced water status of corn seed-
lings apparently through an effect on
stomatal transpiration. Increased water
economy by MDMV-infected plants is
not taken as a "beneficial effect" of virus
infection because of the overriding detri-
mental effects of the virus on other proc-
esses. Stomatal closure may be a contrib-
uting factor in reduced photosynthesis
associated with MDMV infection.
FREQUENCY OF STOMATA AT VARIOUS
APERTURES IN EPIDERMAL STRIPS OF
HEALTHY AND MDMV-INFECTED
LEAVES
Stomata condition
Strip Partially 
Com-
Closed pen pletely
open open
Pet. Pct. Pet.
Healthy------- 6 30 64
MDMV-
infected --------- 24 38 38
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water def.
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Fig. 1. Average change in transpiration of
MDMV-infected plants from healthy plants.
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APPROXIMATELY 60% of milk mar-
keted in the United States is sold under
SFederal milk marketing 
orders. In 1971,
141,300 dairymen delivered 67.9 billion
pounds of milk to handlers regulated by
Federal orders. Regulated markets are
located throughout the United States.
These market areas included most of the
major population centers. Alabama is
one of the few states where Federal milk
orders are not in effect. However, some
producers in the State ship milk to han-
dlers who are regulated by Federal milk
orders in adjoining states.
Price instability for milk in the 1930's,
which threatened the adequacy of high
quality milk supply, gave rise to the
Federal order program. In planning pro-
duction to meet the year-round consumer
demand for fresh milk products, dairy-
men needed reasonable and stable prices.
The Agricultural Marketing Agreement
Act of 1937, the enabling legislation,
states that prices established under or-
ders must -"reflect the market supply
and demand for milk, ensure a sufficient
quantity of pure, wholesome milk, and
be in the public interest."
Provisions
Milk handlers in regulated markets are
( equired to pay the same minimum price
-. within each market for milk, follow cer-
tain marketing practices, and make re-
ports to the market administrator. Whole-
sale and retail prices for milk products
are not determined under the order but
are established by competition in the
market place. However, in a few areas
where both state and Federal orders are
in effect wholesale and retail prices may
be fixed by the state agency.
Minimum prices which milk handlers
pay producers are established in each
order. Classified pricing of producer milk
is used throughout all- Federal orders.
Milk used in fluid products, such as fluid
whole milk, skimmilk, chocolate milk and
buttermilk, is placed in Class I, the high-
est priced use. Milk in excess of Class I
which is used in manufactured products
is Class II (or additional lower priced
classes). Prices are established for milk
of 3.5'% butterfat content and adjust-
ments are made in price as butterfat con-
tent may vary from 8.5%. In some mar-
kets- with large supply areas location
price differentials are applied to pro-
ducer milk. Class prices are determined
monthly by formulas. The Class II or
manufacturing price is based on a na-
* onwide market for these products and
! 
2 
ries little among markets. Class I price
in most markets is set at a specified dif-
ferential above the Class II price. The
size of the differential is determined by
historical data and comparisons with
other markets. Month to month changes
in Class I prices result primarily from
changes in the Class II price.
In addition to pricing provisions, each
order provides for pooling returns among
producers (either marketwide or indi-
vidual handler), definitions, and a sys-
tem of market administration. Since mar-
kets have individual problems, orders
may be adjusted to fit the particular
needs. However, with increasing size of
milk markets in recent years, order pro-
visions are being coordinated.
Need For An Order
Purpose of the Agricultural Marketing
Act is to establish and maintain orderly
marketing. Certain marketing problems
are indicative of disorderly marketing
and suggest the need for a Federal or-
der. Examples include the absence of an
effective system of classified pricing, un-
dermining of prices of producer associa-
tions by handlers, unequal bargaining
strength between producer groups, price
discrimination by handlers in purchase
of producer milk and lack of market in-
formation. Price competition between
milk moved across state lines and in
state milk supplies has been a factor war-
ranting Federal regulation.
Establishment of Order
The order program is administered by
the U.S. Department of Agriculture.
Usually a proposal for an order is made
to the USDA by a producer cooperative
association who represents dairymen sup-
plying milk in the marketing area. A
summary of the steps is: (1) Pre-
hearing discussions are held by the
USDA to learn of the need for an order.
A proposed milk order is drafted and
presented to the Dairy Division for
study. Meetings are held with dairy
groups to discuss Federal order market-
ing. (2) A public hearing is held to re-
ceive evidence about economic and mar-
keting conditions relating to milk in the
proposed area. Producers, handlers, and
consumers may present testimony at the
hearings. (3) If the evidence justified a
market order, a recommended decision
is prepared by the Dairy Division. After
review and possible changes resulting
from requests by interested persons, a
final decision is made. The final decision
includes a statement of findings, con-
clusions, and the complete order. (4)
Producers vote to approve or reject the
order. The order can go into effect only
upon approval in a referendum by vote
of two-thirds of the producers voting.
Producers may vote individually or in a
bloc vote through cooperative associa-
tions. If an individual handler pool is
proposed, three fourths of the producers
voting must favor its approval. (5) If a
favorable vote is received, a final order is
issued by the Secretary of Agriculture
and remains in effect until suspended or
terminated. An order must be terminated
at the request of a majority of producers
who supply more than half the milk for
the market.
15
FEDERAL MILK
MARKETING ORDERS
LOWELL E. WILSON
Department of Agricultural Economics and Rural Sociology
WHEY SHOWS POTENTIAL 
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