The latter plant is a widespread, toxic
range weed in several of the western
states,

Overwintering

Coleophora parthenica overwinters as
mature larvae inside the stems of dead
Russian thistle plants, The larvae pupate
and the moths emerge in the spring. Mat-
ing occurs within 2-3 days, The small,
straw-colored eggs are laid singly on the
leaves near the tips of branches (see
photo). The hatching larvae bore directly
into the Icaves and then into the branches
and stems where they complete their de-
velopment ({see photo). The fully-grown
Jarva cuts an exit hole in the stem, leaving
only athin layer or “window” of cpidermis
to cover the exit holc; it then retreats a
short distance into its tunnel and pupates.
At eclosion, the cream-colored moths
force their way ot of the stem through
these windows., At least two generations
are expected annually in the San Joaquin
Valley. An additional generation may oc-
cur in parts of southern California. Ma-
ture larvae of the last anrual generation
overwinter inside the dead plant stems as
noted.

Plants with mederate infestations of .
parthenica larvae observed in Egypt, Paki-
stan, and Turkey were somewhat stunted,
had few branches, and had gnarled, thick-
ened basal stems, Samples taken by Egyp-
tian entomologists thronghout the 1973
season showed an average of 44 larvae
per 100 stems at two study sites. Releascd
from its own natural enemies during its
introduetion to North Arerica, C.parthe-
nica should reach higher population den-
sitics in Califernia, which hopefully will
cause sufficient stress to severely stunt, il
not kill, Russian thistle.

During the spring of 1973, field re-
leases of moths reared from overwinter-
ing larvae collected in Pakistan were
made near Bakersfield, Cuyama, Coa-
linga, and Tracy in the San Joaquin Val-
ley and also in Nevada, Utah, and Idaho.
liimited numbers of moths reared from
larvae imported from Egypt were liber-
ated at San Ysidro and Chino in southern
California. The insects successfully com-
pleted two generations during 1973 at
the Bakersfield, Coalinga, and Tracy
sites, but establishment at Cuyama was
not determined, The Egyptian material
failed to establish at either southern Cali-
fornia location.

In Idaho and Utsh, the moths were
liberated in the open. At the California
and Nevada locations, the moths were re-
leased inte large field cages containing
immature Russian thistles, From 30 te
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100 maths, about half of them females,
were colonized at each site,

During the spring of 1974, larvae were
found to have successfully overwintered
at the Coalinga and Tracy sites in Cali-
fornia. However, no C. parthenica were
recovered at Bakersfield. Apparently one
obstacle to the ready establishment of C.
parthenica will be the scattering by the
wind of the tumbleweeds that contain the
overwintering larvae, The small, initial
colonies thus become too widely dispersed
to allow the newly emerged moths to
readily find mates, This situation oc-
curred at Bakersfield during the winter
of 1973-74, when strong winds blew the
infested plants away from the colonization
site, Infested plants may have to be con-
tained overwinter by enclosures at some
locations until large held colonies have
been estabiished, but eventually the
plant’s tumbling habit will aid in spread-
ing the moths,

Additional releases

Additional rcleases of C. parthenica
moths from Pakistan were made by the
first author and cooperators in the late
spring and carly summer of 1974 near
Indio, Boron, Lone Pine, Bakersfield,
Tracy, and Sacramento. Concurrent re-
leases of Pakistani or Turkish moths were
made at Chino, Colton, Moreno, Corona,
l.akeview, and Rancho California by the
second author and co-workers, An im-
mediate goal of this project is to establish
strong field colonies of €. parthenice at
these and other sclected locations in the
state, Onee this is accomplished (and if
the insect continucs to show promise as a
biological weed control agent), it will be
made available for general distribution
to the many other arecas where Russian
thistle is a problem.

The California Department of Agricul-
ture partially funded the eatly research
and development phases of this program
by the USDA; in 1974 the California
Division of Highways (Caltrans) con-
tinued the partial funding. These two
groups have also cooperated with the
USDA in site selection and manpower
needs.

R. B. Hawkes is Research Entomol-
ogist, and 4. Mayfield is Agriculture Re-
search Technician, Biological Control of
Wecds Laboratory, USDA-ARS, Western
Region, Albany, California. R. D. Goeden
is Associate Professor of Biological Con-
trol and D). W. Ricker is Staff Research
Associate, Division of Biological Control,
Department of Entomdlogy, University of
California at Riverside.
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FOOD SYS

INVESTMENTS in the U.S. food and fiber
system from production through final
sales are so large that few of the indivi-
duals and firms comprising it can afford
1o leave their destiny 1o chance or indivi-
dual whims, Large-scale retailers and
food service firms require consistent sup-
plies at predictably uniform prices, as do
the {ood manufacturing firms that supply
them. Moreover, individual farmers with
large capital investments cannot gamble
on future market outlets.

The food industry, which should be
viewed as a system, consists of all stages
in the production and supply of materials
used in agriculture, the production of
commodities on the farm, processing of
commodities, and the distribution of fin-
ished products at retail stores and eating
establishments. Because the system is s0
large and complex, improved coordina-
tion is badly needed. The use of contracts
is essential for helping bring about this
coordination,

Need for coordination

We have moved from a system of price-
making at Jarge terminal markets to
prices based on decentralized or shipping
point marketing. Large-scale buyers of
livestock and fresh fruits and vegetables
negotiate purchases directly at the ship-
ping point and bypass the terminal mar-
ket except for emergency shortages. Pack-
ers scll processed fruits and vegetables
directly to large-volume purchasers, un-
der somewhat loose terms of reservation
bookings that later may hecome actual
sales. Broiler prices are negotiated be-
tween large integrated operations and
large-scale retailers or buyers. Grain
prices are established in a complex mix-
ture of organized exchange trading in
spot and future markets. Thus different
marketing practices have developed for
different commeodities,

As the agricultural and food industry
has become industralized, it has devel-
oped some common characteristics of in-
dustry, including trends towards separa-
tion of capital, management, and labor;
specialization of farming enterprises re.
sulting in purchase of production inputs;
increased applications of capital as sub-
stitutes for labor; and increased depend-
ence on science and technology. There is
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also a general trend toward reorganiza-
tion of the industry, from focusing solely
on production efficiency to achieving dis-
tribution economies, As these trends de-
velop more completely, coordination of
total resources will likely increase. But
the fact that agricultural production is
still on a small scale compared with in-
dustry hides an important fact. Most ma-
jor decisions affecting farm production
are being made or are influenced by very
large agribusiness firms,

Contracting

Contract production is the most com-
mon methed used in agriculture to co-
ordinate production, processing, distribu-
tion, and marketing. The percentage of
total production occurring under con-
tracts for some commodities is estimated
as follows: over 95% for broilers, fluid
milk, sugar beets, and vegetable seeds;
about 90G, for potatoes and vegetables
for processing, and hybrid seed corn;
about 85%% for turkeys; about 75% for
citrus; and about 509% for fresh market
vegelables and potatoes.

Changes in production contracting in
recent years have heen moderate. From
1960 to 1970 the amount of all farm out-
put produced under contract is estimated
to have increased from 1516 to 17.2,
ar by 1392, One reason the change has not
been greater is hecause most of the com-
modities with important potentials for co-
ordination betwecen the producer and first
handler have been contracted for a long
time. A second reason is that there have
been surpluses of many products and gov-
ernment stocks of basic commedities. This
has minimized the uncertainty of getting
adequate supplies,

Advantages of contracts

Uncertainty about consistency of future
supplies has been the main reason for pro-
duction contracting in agriculture, Mini-
mizing uncertainties by forward rontract-
ing has eased farmers’ credit problems by
assuring lenders that a market exists for
the production being financed. It has also
provided a sounder production planning
Lase for farmers,

Contracting for processing of fruits
and vegetables has been common in the
west, At one time processing was consid-
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ered a residual outlet, since the fresh
market was considered to be the premium
market, Processors often had to make do
with poor quality products and erratic
supplies, Because high fixed costs in plant
and equipment required more stable
sources of a given quality, processors be-
came willing to contract with growers to
reduce supply uncertainty, Growers also
found they had high capital investments
to protect. In {act, growers’ capital invest-
ments—per case of finished product—
in an orchard are about three times what
they are for canneries. Thus, farmers who
wished to reduce uncertainty of market
outlets began te contract their crops. To-
day most California fruit and vegetable
processing cooperatives have renewable
coniracts with provisions for annual with-
drawal by members, Several years ago
one of the large wineries offered 15-year
contracts to grape growers to induce ex-
panded plantings,

Contracts may be cither forward {pro-
duction) contracts, or marketing (sales)
contracts, A forward contract js one en-
tered into prior to planting, and therefore
has an impact on future supplies. Con-
tracts of this type serve three purposes.
They reduce producers’ market risks, re-
duce processors’ risks by assuring a source
and guantity of supply, and help to regu-
late product flow in line with expected
demands. I price is a part of the contract
lerms, the producer’s potential income is
fairly well stipulated, and his financial
planning can be more realistic.

Often a production contract may affect
the decisions farmers make. For example,
processors commonly prescribe the vari-
ety to be grown, set approximate planting
dates for annual crops, decide on pesti-
cide use, and supervise production, The
farmer has access to processors’ field spe-
cialists and technical experts, who raise
the level of technical assistance available
to farmers,

Purchase or sales contracts are com-
mon legal devices for transfer of title. In
some cases price may not be stipulated,
and the sales contract is merely an agree-
ment to buy and sell at the prevailing
price at delivery. The price-coordinating
function of such contracts is negligible.
Because they do not affect production de-
cisions, their contribution to bringing
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about a greater degree of market coor-
dination is also negligible,

Limirtations of contracts

Contracts have many advantages, but
also some limiiations, As contracting for
production increases, both the producer
and the contractor make firm commit-
ments that may establish a long-term re-
lationship, and as producers become more
dependent upon their contracts it becomes
important that the contractors stay in
operation. Some California growers of
fruits and vegetables learned this lesson a
few years ago, when several long-estab-
lished cannners ceased operations. The
farmers organized a cooperative to buy
and operate the canneries, because they
needed a home for their production.

The ability on the part of the producers
to contract their products does not mean
that contract terms will be equitable, since
equity depends upon the relative bargain-
ing strength and skill ¢f the contracting
parties. Therefore, where contracting is
with general corporations, producers
often have organized a coeperative rather
than trying to negotiate as individuals,

Alternatives to contracting

There are several alternatives to con-
tracting as a means of improving coor-
dination, Some authorities believe that
hedging production or szles on the com-
modity exchange may reduce price risks.
As producers become more specialized in
their operations, it is argued that they
tend to use more commodity market hedg-
ing. While hedging may reduce price
risks, it may not reduce uncertainty as-
sociated with quantity and product avail-
ability as required by processors and food
manufacturers for consistent plant opera-
tions. It is for this reason that hedging,
whenever possible, should be combined
with a contracting program.

Diversification is also considered by
some o he an alternative to contracting
of production, because it reduces income
risks of producers. However, any diver-
sification must be on a scale of operations
large enough to be efficient. Efficiency in
capital use, labor, management, finance
and in marketing must be considered be-
fore diversification can be a good alter-
native for contracting. Even then, it is a
complement to coniracting rather than
an alternative.

Probably the most effective alternative
to contracting has been federal price sup-
port programs. Under these programs,
risk was shifted to taxpayers at the grow-
er's discretion, However, federal policy
has now shifted away from such pro-
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grams, bringing market forces to the
front.

Some believe that vertical integration
by cooperatives might be an alternative
to a system coordinated by contracts. But
this is a fallacy. Cooperatives face the
same types of risks and uncertaintics as
other general corperations,

With the strong demands that cxisted
in 1973 and 1974 for nearly all crops,
farmers may wonder whether they should
take a secure price prior to production,
or wait until prices are established at har-
vest time. Individual producers might
contract production in advance, or specu-
lIate on market demand and price. Few
studies have heen made of the cffects of
these alternatives, bhul the consensus is that
producers are better off in most years with
production contracts rather than having
to search for markets once their crops are
harvested or produced,

Coneclusions

Pressures for more coordination in pro-
duction and marketing decisions will con-
tinue, For the most part, these pressures
originate from markeling firms rather
than from farmers. Contracts are the
main method used for coordination, but
they are not the ultimate answer, hecause
unless farmers negotiate contracts [rom
a position of strength they may bhe-
come mere hired hands of big business.
Cooperative activity—either through op-
erating cooperatives or bargaining asso-
ciations—is a viable approach to improv-
ing market coordination,

The individual farmer whe must
choase between contracting or producing
independently should keep the following
points in mind,

L. Contract rather than produce specu-
latively when trends indicate future
difficulty in long-run access to mar-
kets.

2. Contract when doing so will increase
the ability of your marketing firm to
better represent itself in the market-
place,

3. Contract when the marketing firm
must guarantee supplies to its cus-
tomers.

4, Assume the worst will happen. if you
are conservative regarding the fu-
ture. Of the unfavorable results of
each alternative available, select the
one most likely to be favorable—or
the least unfavorable,

5. Select the alternative with the best
potential for highest income, if you
are optimistic regarding the future.

6. Select the alternative which provides
the ]argest expected money retumn,

Land use around the larger cities in Cal-
ifornia has changed as agriculture has given
way to urbanization. From 1950 to 1970 this
change was especially rapid in the Berkeley
hills, which lie to the east of San Francisco
Bay. Streamflow characteristics in the hills
have changed significantly as a result. Since
knowledge of these changes is important for
responsible water planning and acuatic wild-
life management, this report summarizes the
resuits of a preliminary study of the impact
of urbanizaticn on periodicity of streamfiow.

P ERIODICITY OF STREAMFLOW refers to
variation in discharge from a water-
shed over time. [n this study both annual
and daily periodirity were measured. On
a wildland watershed annual periodicity
of streamflow is largely contrellied by
precipitation. On agricultural and urban
watersheds annual periodicity can also be
influenced by the application of irrigation
water, Daily streamflow periodicity on
wildland watersheds is controlled by vari-
ations in evapotranspiration rates. On ag-
ricultural and urban watcrsheds daily
streamflow can also be aflected by irriga-
tion.

Two streams in Contra Costa County
were selected for study: Indian Creek,
which drains an agriculiural/wildland
watershed between Moraga and Canyon,
and Ivy Creek, which receives its water
from an urhanized watershed in Moraga.
The watcrsheds are 1.25 miles apart, Ivy
Creek watershed was developed for single

providing net returns exceed a min-
imum disaster level. L'se your hest
judgment to predict odds fer each
alternative,

. Improve your strength through co-
operative bargaining. The equity of
contracts for each party is deter-
mined hythe relative market sirength
of each party.

8. Contracts are vital to firms, as instru-
ments for reducing nuncertainty. Co-
operatives, no less than corporations,
require a firm commitment from
growers,

8. Contracts are as important in coor-
dinating nonperishable commodities
as they are for perishables. The ahil-
ity to store a product enhances the
range for speculation, but does not
contribute to reducing economic un-
certainties.
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Leon. Garoyan is Economist, Coopera-
tive Extension, University of California,
Dauvis.
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family housing in the 1960s. Before devel-
opment it was used for livestock grazing
and walnut preduction. The Indian Creek
watershed is currently used for cattle, It
also contains a large walnut orchard,
which is no longer tended.

Annual periodicity of streamflow was
determined by weekly observations of
both creeks. Ivy Creek was observed
where it passes under Moraga Way.
Above this point its watershed has an
area of 168 acres. Indian Creek was ob-
served at a stream gauging station 1.2
miles upstream from where the creck
passes under Canyen Road. Above this
point it drains an area of 123 acres. While
streamflow jn Indian Creek occurred only
from mid-October through July (graph
1), vy Creek flawed throughout the
1972-73 hydrologic year, because of lawn
irrigation on the urbanized watershed.

Daily streamflow periodicity was mea-
sured on both creeks for a week beginning
August 5, 1973, on the assumption that
streamflow [rom the urbanized watershed
would be sensitive to irrigation at this
time of year. A portable 45° V.natch weir
was Installed in ezch stream channel 10
measure discharge. The Ivy Creek weir
was located about 130 ft upstream from
Moraga Way. The Indian Creek weir was
placed approximately 400 ft downstream
from Canyon Road, because flow had
ceased to oceur at the upstream gauging
location. At the downstream location the
area of watershed above the weir was
390 acres. Discharge from the weir was
continuously recorded on strip charts for
seven days using a Belfort water stage
recorder,

A survey of irrigation practices during
the period of streamflow measurement on
the Ivy Creek watershed was conducted
via a mailed questionnaire. Residents
were asked to indicate the times and dura-
tions of watering, Of the 472 residents in
the watershed area, 178 responded to the
questionnaire. Averaging the quantity of
water discharged each half-hour from
midnight to midnight for the seven days
of the study, Indian Creek showed a peak
discharge at 12 a.m. and a minimum dis-
charge at 1 p.m. (graph 2). This perio-
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