














vested crop. Ethephon, a Union Carbide product, is
one of the more widely used plant growth regulators.
When applied to a plant, ethephon is absorbed into
the plant cells, where it quickly breaks down into
phosphate, chlorine and ethylene, all common plant
constituents. But the important product of this
decomposition is ethylene, a powerful plant hormone
which is produced by all plants at various stages of
development, and has been observed to produce over
twenty different physiological responses. Some of the
economically important responses to ethylene are:

SOME PHYSIOLOGICAL EFFECTS OF ETHYLENE

Stimulates or Inhibits Seed Germination
Stimulates or Inhibits Vegetative Growth
Initiates or Inhibits Flowering

Initiates or Inhibits Fruiting

Abscises Leaves, Flowers and Fruit

Modifies Flower Sex

Accelerates Fruit Ripening

You will note that some plant responses to eth-
ylene apear to be contradictory. Ethylene can, for
example, stimulate or inhibit root initiation, it can stim-
ulate or inhibit plant growth, and so forth. These
seemingly contradictory responses are both rate and
species related. Higher rates tend to inhibit while
lower rates tend to stimulate, and not all species
respond in a similar manner.

The yield of rubber has been increased 200-300%
by application of ethephon to the tapping cut, which
results in an increased period of latex flow. The tap-
ping frequency can be reduced, resulting in substantial
savings in labor costs while extending the life of the
tree.

Ethephon is used twice on pineapples: early to
induce uniform flowering and later to promote uni-
form ripening to allow a controlled once-over harvest.

Hastening maturity and uniform ripening finds
wide application on fruits, nuts and berries. When
applied to young, non-bearing apple or pear trees,
ethephon will promote flowering one to two years
earlier, allowing growers to bring new orchards into
profitable production more rapidly. Ethephon causes
cherries to ripen uniformly and earlier as well as
separate from the stem easier for better mechanical
harvesting and longer tree life. Apples sprayed with
ethephon turn uniformly red and are at the peak of
sweetness because ethephon helps turn starches to
sugars. Ethephon protects walnut kernel quality by
stimulating more uniform hull split and allows grow-
ers to harvest their crops earlier when the kernel is
at peak quality.

A foliar spray of ethephon applied to mature,
green fruit accelerates tomato ripening, which increases
the early yields of marketable, ripe fruit. Since for
process tomatoes, the machine picks all the crop
regardless of maturity, green tomatoes must be culled
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out and discarded. The use of ethephon on mechan-
ically harvested tomatoes typically increases the yield
of red, ripe fruit by three to ten tons per acre.

Early ripening of table grapes with ethephon
allows growers to harvest and market their grapes
in time to take advantage of early season prices. Raisin
grape growers use ethephon to accelerate maturity,
gaining an extra three to five days, which can mean
the difference between profit and disaster if an early
season rainfall arrives while grapes are sun-drying
in the field.

Coffee berries sprayed with ethephon ripen ear-
lier and more uniformly, making once-over harvesting
more profitable, and allowing trees to recover from
harvest stress earlier, being therefore more likely to
provide a good crop the following year.

Ethephon applied to a mature tobacco plant has-
tens maturity, reducing drying time in the barn,
allowing the grower flexibility in scheduling harvest,
and producing a more uniformly colored, quality leaf.

Ethephon was first commercialized on cotton in
1982, and is sold under the trademark PREP™
Increasing the level of ethylene in cotton at a time
when the plant is shutting down growth has a pro-
found effect because ethylene helps to stimulate fruit
ripening and leaf and flower shedding. Even to an
untrained eye, the effect is obvious. Bolls open quicker.

The lint is at its prime quality when the boll
opens, and loses weight each day it remains in the
field, waiting to be harvested. When applied to mature,
unopened cotton bolls, ethephon causes the bolls to
open seven to fourteen days earlier, making it a rev-
olutionary cotton production tool. Ethephon also
preconditions the crop for defoliation and, at high
rates, will also defoliate cotton.

By getting the crop out early, the cotton grower
can avoid weather damage from early fall rains or a
first freeze, which can cause yield reduction and grade
loss. The timing of the cotton harvest can have a
substantial impact on economic returns. Research by
Dr. David Parvin of Mississippi State, based on long
term weather data, shows that if harvesting can begin
seven days early, harvesting is complete 27 calendar
days sooner, as effective day length grows shorter
and available days for harvest grow fewer. Economic
yield is increased 7% and revenue 8%, even though
no additional cotton bolls were available for harvest.
Just as effective harvest time is lost as the season
progresses, so also cotton grade deteriorates as the
bottom crop is exposed for longer periods to the
elements. A crop that is two weeks earlier in maturity
will experience a 16% increase in economic yield and
increase revenue by 18%.

By opening the top bolls early, a higher per-
centage of the crop can be harvested on the first pick,
and the fiber quality should be higher, demanding a
higher price at the gin. Under optimum weather con-
ditions, there’s also the possibility of a once-over



harvest, eliminating the need for a second pick, which
can cost as much as $40 per acre. With the current
depressed price of cotton, most growers can’t afford
to pick twice.

While an application of ethephon will open mature
bolls, it will also cause shedding of immature fruit
forms that can stain lint. Perhaps one of the most
intriguing possibilities for ethephon is as an aid in
controlling late-season insects that feed on these young
squares and green bolls. By eliminating the food
source, the population of over-wintering insects can
be dramatically reduced.

Ethephon was originally introduced and contin-
ues to be used on sugarcane just prior to harvest to
accelerate cane ripening and sugar deposition in the
upper portion of the cane. Ethephon has also been
found to lengthen the plant’s internodes up to 20%
in some cane varieties. The resulting increase in sugar
storage area means more sucrose and more cane bio-
mass. Ethephon also improves the germination of
seedcane and improves tillering. More importantly,
applied at the appropriate stage of growth, ethephon
also inhibits flowering, an activity which draws on
sucrose levels in the cane, reducing the value of the
crop. Flowering just prior to harvest can reduce yields
as much as 20 percent.

Wheat and barley are the most recent agronomic
crops targeted for plant growth regulators in the U.S.
Union Carbide’s registration of ethephon on these
crops in 1985 under the trademark CERONES®, is the
key to a total system of managing these crops for
maximum profit. As Dr. Gary Paulsen of Kansas State
declares about this approach to wheat production:
“One thing is certain—it will change the way we
grow wheat.”

Maximum Yield Management—or Integrated
Cereal Management, as the Europeans like to call
it—began to take form in Western Europe about ten
years ago. A few American growers, particularly in
areas of Idaho, Washington, Oregon and the Red
River Valley, were already practicing a form of crop
management at that time. While most Americans,
however, continued to look at wheat as.a low input,
low yielding crop, our European friends began view-
ing it as a potentially high-yield crop that deserves
the best management the grower can provide. They
developed a specific system—a series of operations
in the management of the crop—that became known
as Integrated Cereal Management.

Union Carbide, through our European opera-
tions, not only witnessed the development of this
concept in Western Europe, but we actually played
a role in bringing the technology together in an inte-
grated package. In this respect, it’s interesting to note
that much of the intensive wheat management tech-
nology—some of the weed control practices and
certainly all of the plant growth regulator technol-
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ogy—is American technology . . . technology which
originated right here in the U.S.

What has happened to European wheat produc-
tion with this new technology? To use England as
an example, the national average yield in 1974 was
45 bushels per acre. That’s a good average yield by
U.S. standards, and it reflects the almost ideal con-
ditions that exist in England for growing wheat. But
ten years later, in 1983, the English national average
yield had doubled to 90 bushels per acre—and in
1984, a good growing year in England, the national
average for wheat production was just under 100
bushels per acre. By contrast, the U.S. average wheat
yield went from 32 bushels per acre in 1974 to about
38 bushels per acre in 1984, an increase of only 16%.

Researchers tell us that about half of the over
100% increase in yields that occurred in England over
the past decade was due to improved genetic mate-
rial—better varieties of wheat—and half due to the
introduction of intensive crop management practices.
In the U.S., on the other hand, there were almost
no changes in crop cultural practices during this same
period, and the increase that occurred in average
yields was due almost entirely to improved wheat
varieties.

U.S. research in intensive small grain manage-
ment with ethephon has produced yields of over 180
bushels per acre in wheat and 200 bushels per acre
in barley. These dramatic increases in yield are
obtained by managing all production inputs—whether
they be seed, fertilizer, weed, insect and disease con-
trol or plant growth regulators—to be at the highest
level for the most profitable return. The environment,
particularly precipitation and temperature, affects the
practices for intensive management, but it doesn’t
change the principles behind the system.

Because Maximum Yield Management is a sys-
tem and not a single technique, all the operations in
the method must be included. You won't get high
yields if plant populations are too low to use high
rates of fertilizers or if thick, well-fertilized stands
are not protected from diseases or lodging. The Max-
imum Yield Management system, like a chain, is only
as productive as its weakest part.

New wheat varieties available to growers today
are capable of much higher yields than production
averages indicate. Seeding rates are higher for inten-
sive management and row spacing is narrower. The
key is an optimum plant population with uniform
distribution for efficient use of available resources—
especially fertility and moisture.

Fertility is an essential component of maximum
yield small grain management. Simply increasing
nitrogen at the traditional application times at plant-
ing or at spring ““green-up”’ may not be cost-effective.
Yields may not be significantly increased by addi-
tional nitrogen that is applied too early. Nitrogen is
needed to stimulate adequate but not excessive tiller



production in early wheat growth. Research shows
that the wheat plant needs most of its nitrogen (75
percent or more) after the beginning of stem elon-
gation. Phosphorus promotes root growth and proper
seed set. Wheat plants do not tiller adequately when
they are deficient in phosphorus and winter kill is
often more severe than usual. Potassium needs coin-
cide with nitrogen in terms of maximum uptake
periods. Potassium is essential for straw strength and
aids disease resistance.

Response to fertilization is governed by moisture
availability and plant variety, thus specific recom-
mendations must be localized and a variety which
will respond to higher inputs must be selected, for
economic success. Generally, nitrogen needs to be
provided when required by the plant, which requires
two to four applications during the growing season.
Although patterns vary according to location, soil
type and variety of cereal grown, an example would
be nitrogen applied in the fall, followed by two spring
applications. The fall application improves over-win-
tering ability. The first spring application is made at
the onset of tillering to increase the number of tillers
and the potential number of heads. A second spring
application is made as stem elongation begins. This
determines the number of tillers that will head and
produce fertile ears. If this application is too early,
an excessive number of small, low-yielding heads
may be produced. And if this application is too late,
it may result in nitrogen starvation and poor head
fertility. This sequence of nitrogen application also
helps plants avoid excessive vegetative growth in the
fall, thereby decreasing the probability of disease
occurrence, and it allows spring rates to be adjusted
t~ reflect realistic yield goals.

Competition from weeds for moisture, nutrients
and light reduces wheat yields even more under
intensive management than under conventional
management. Foliar diseases can develop quickly and
reduce potential yields drastically under intensive
management. Insects are usually less of a problem,
but they can also severely reduce yields when they
occur. Proper timing and choice of herbicide, fun-
gicide and insecticide applications is critical.

Cereal crops frequently suffer severe losses from
lodging, especially when the soil is very fertile. The
lush, spindly, top-heavy growth of cereals grown in
a highly . fertile environment makes it susceptible to
damage by wind and rain. Early lodging results in
poor grain fill and often leads to disease problems.
Late lodging hinders harvesting operations and can
lower grain quality. Up until recently, the American
small grains farmer had only one way of reducing
the risk of lodging to his crop—and that was to reduce
his fertilization levels. With the introduction of
CERONE® plant growth regulator, he has a new tool
for reducing lodging while maximizing the potential
of his crop.
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CERONE® is applied to vigorously growing crops
between growth stages 8 and 10 on the Feekes-Large
Scale. Growth stages 8 is at the emergence of the last
or flag leaf. Growth stage 10 is the late boot stage,
but before the awns or spikes have begun to emerge
from the top of the boot. On awnless wheat, growth
stage 10 is the late boot stage before the sheath begins
to split, exposing the head. This application of
CERONE® reduces the length of the internodes that
still are growing after treatment and stiffens the straw.
The greatest shortening effect is seen on the last two
or three internodes, especially the peduncle, or top
internode.

Head breakage prior to harvest, especially when
harvest is delayed by unfavorable weather, can be
especially serious with some barley varieties. CER-
ONE® reduces the tendency of barley to “‘neck” and
for the heads to drop off. Elimination of “necking”
sometimes increases yield even if lodging is not a
problem, particularly with tall-strawed varieties.

Numerous trips across wheat fields are required
for applying fertilizers and chemicals at the correct
growth stages. In Western Europe, most applications
go out with ground equipment, and tramlines are
used to avoid the problem of driving over standing
wheat. Tramlines are unplanted rows formed by clos-
ing one or two drill openings when planting. American
growers, although more used to aerial application of
chemicals, are showing increased interest in this
tramline approach, which is more accurate than aerial
application, and often much less expensive.

By reducing the need to include a lodging-resist-
ance variable in their research programs, plant breeders
are given greater flexibility to develop high yielding
varieties. Some American seed companies have just
started looking at new varieties under high input
systems.

Growing wheat and barley in the U.S. today is
every bit as much of a business as producing chem-
icals or fertilizers. We all go through good times and
bad—and recently times have not been good for the
American farmer. Those farmers who will still be
producing small grains ten years from now will be
those farmers who know how to truly manage their
business well. They will, just like in other businesses,
be the most cost-effective producers. To do this they
must understand—and know when to use—all the
technology that can help them produce maximum
economic yields. The input costs per acre are higher,
thus more money is at risk. But properly practiced
and managed, the incremental yields will more than
offset the higher input cost per acre to give increased
profitability.

We at Union Carbide have been especially pleased
to develop this use of CERONE® in a maximum yield
management system with the expert and dedicated
assistance of associations such as The Potash and
Phosphate Institute, the Foundation for Agronomic



Research and the National Association of Wheat
Growers. PPI and FAR sponsored their third Maxi-
mum Wheat Yield Systems Workshop last March in
Denver, and have been instrumental, along with local
NAWG organizations, in providing fertility technol-
ogy for state and local Maximum Economic Yield
Workshops. A NAWG foundation project designed
to get wheat growers involved in this new manage-
ment system on a trial basis next season, will be
accompanied by a manual provided by PPVFAR which
explains maximum yield management. The NAWG
Foundation will also be sponsoring the National Wheat
Research Conference, devoted almost exclusively to
maximum economic yield technology, in Kansas City
next February.

A new experimental compound in development
in our R&D facilities has shown extremely interesting
promise on soybeans. Initial testing has given a sig-
nificant increase in the number of pods produced by
the plant. Unfortunately, this increase has been
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accompanied by a slight decrease in yield, as expressed
in bushels per acre. Measurements show this yield
decrease is the result of a decrease in seed weight.
Although the soybean plant has been stimulated to
a higher productive level, the plant has been unable
to attain this higher level due to a lack of nutrients.
We suspect that a foliar application of fertilizer along
with this experimental compound would allow the
plant to support the increase in pod development
and realize the significant increase it has been stim-
ulated to attempt.

From our experience with CERONE®, it would
appear that development of this new compound would
be most expedient if done in conjunction with the
fertilizer industry, as you can provide the expertise
in plant nutrient understanding which we sometimes
lack.

Thank you for your interest in plant growth reg-
ulators and for asking Union Carbide to participate
in The Fertilizer Industry Round Table Meeting.



Summary of Business Meeting

1) Secretary-Treasurer Paul ]J. Prosser, Jr. read the
following financial statememnt to the member-
ship.

FINANCIAL STATEMENT
October 24, 1985 to November 12, 1986

Cash Balance—QOctober 24, 1985 $14,907.41
Income October 24, 1985 to November 12, 1986

Registration Fees 1985 Meeting $10,550.00

Sale of Proceedings 3,043.39

1986 Registration Fees & Cocktail Party Receipts 8,925.00

Total Receipts October 24, 1985 to November 12, 1986 22,518.39

Total Funds Available October 24, 1985 to November 12, 1986 $37,425.80
Disbursements October 24, 1985 to November 12, 1986

1985 Meeting Expenses 1,624.85

1985 Proceedings, Incl. Postage, Stationery, etc. 14,116.92

Misc. Expenses, Incl. Postage, Stationery and Binding of one Vol-  747.75

ume of Proceedings

Directors Meetings 1,671.27

1986 Meeting Expenses 2,223.31

Total Disbursements October 24, 1985 to November 12, 1986 $20,384.10

CASH BALANCE—November 12, 1986 $17,041.70

Respectfully submitted,

PAUL J. PROSSER, JR.
Secretary/Treasurer

Mr. Prosser then reported that the registration
for the 1986 meeting was 195 and that sufficient rev-
enues had been received to pay all expenses and
provide adequate resources for next year’s operation.
2) Mr. Thomas Athey announced the time and place

for the next three meetings as follows:

1987-—New Orleans, Lousiana, Royal Omni Hotel
1988—Baltimore, Maryland, Hyatt Regency
1989-—Atlanta, Georgia (to be announced)

He also asked the membership to acknowledge
the support of the contributors to the 1986 Cocktail
Party (held at the B&O Railroad Museum), listed
as follows:

Atlanta Utility Works

Bird Machine Company, Inc.
Commonwealth Laboratories, Inc.
Davey McKee Corporation
Drewry & Associates

Feeco International, Inc.

] & H Equipment, Inc.

Jacobs Engineering
Petrochemical/Desota, Inc.

The Prosser Company, Inc.
Renneburg, Div. of Heyl & Patterson, Inc.
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3)

4)

5)

Resolite, Div. of H.H. Robertson
The A.]. Sackett & Sons Company
Stedman Machine Co., Inc.

Urea Technologies Inc.

Mr. Harold Blenkhorn requested that future pro-
gram suggestions be sent to him.

Mr. Walter Sackett presented a plaque to Mr. Adolfo
Sisto honoring his longstanding loyalty and serv-
ice to the Round Table. Mr. John Medbery was
also presented a plaque acknowledging his serv-
ices as Chairman of the Round Table for the past
two years.

Mr. Joseph Reynolds, in his role as Chairman of
the nominating committee, presented the follow-
ing slate for the Board of Directors:

Director William Sheldrick to position of Vice
Chairman of the Board.

Mr. Patrick E. Peterson of C.F. Industries to Board
Member.

Vice Chairman Thomas L. Howe to position of
Chairman of the Board.
All were elected by majority vote.
Mr. Medbery then adjourned the meeting.





