
shoots on medium containing zeatin were
about twice as long as those on 2iP medium
(Table 2). Chandler and Draper (1986) have
previously reported that use of zeatin in-
creased proliferation of shoot tips two to four
times more than 2iP in three highbush blue-
berry clones. Again, ‘Bluecrop’ and ‘Duke’
produced no shoots on any of the media tested.
Regeneration efficiency has been found to
vary among varieties of many other species;
thus, finding regeneration efficiency to be
genotype-dependent in blueberry is not sur-
prising. Several of the shoots produced on
zeatin and zeatin riboside media were later
transferred to 50% perlite : 50% peat, where
they easily rooted.

In summary, our results show first that the
cytokinin conjugate zeatin riboside is more
effective in promoting shoot regeneration from
leaf sections of highbush blueberry than the
free cytokinin 2iP. Our results also suggest
that this improvement in shoot regeneration
is not entirely due to the presence of a dif-
ferent cytokinin (zeatin vs. 2iP) but, rather,
to the presence of a cytokinin conjugate vs.
free cytokinin. Furthermore, although zeatin
and zeatin riboside are considerably more
costly than 2iP, zeatin riboside may be well
worth the additional cost under certain cir-
cumstances, specifically, Agrobacterium-
mediated transformations. Recently, suc-
cessful use of Agrobacterium tumefaciens to
transform apple (Malus domestica Borkh.)
was reported (James et al., 1990). Transfor-
mation efficiency was very low; 400 leaf ex-
plants gave rise to three transgenic shoots.
The average number of expected shoots per
leaf explant, without selection, was six. If
the number of expected shoots per explant
had been, for example, 3-fold higher, then,
theoretically, one-third of the leaf explants
(in this case, 133 vs. 400) would have given
rise to the same number of transgenic shoots.
In the case of blueberry, by using zeatin ri-
boside in the medium, we have obtained five
to six times as many shoots per leaf explant
as with 2iP. Therefore, the conditions we
describe are probably more suitable than use
of 2iP for recovering transgenic shoots after
inoculation of leaf sections with Agrobac-
terium.
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Abstract. An analysis was conducted using time-series data to identify possible struc-
tural change in the farm-gate demand for South Atlantic fresh peaches [Prunus persica
(L.) Batsch.]. Structural change was not found in the price-quantity relationship. How-
ever, a failing per capita consumption of South Atlantic fresh peaches was found to be
associated with an increase in the per capita consumption of fresh fruits in general.
Thus, measures such as promotion and advertising, uniform quality control, and cul-
tivar development may increase the demand for South Atlantic fresh peaches.
Recently, concerns have surfaced among
South Atlantic peach growers regarding an
apparent lack of growth in the farm-gate de-
mand for peaches in the United States. More
specifically, concerns are that structural
changes (changes in demand relationships)
have occurred in the market for fresh peaches
in the United States (McCurry, 1984; Miz-
elle, 1984).

Since the mid-1970s, health and nutrition
have generally played a much larger role in
food purchase decisions. As a result, the per
capita consumption of fresh fruits and veg-
etables has continued to rise (Epperson, 1986;
Putnam, 1989). According to a national sur-
vey of households in the United States, nu-
trition and health maintenance are the leading
reasons ‘for increased produce consumption
(Zind, 1991).

However, in the face of a rising per capita
consumption for fresh fruits, per capita con-
sumption of fresh peaches has declined from
2.63 kg in 1966 to 2.04 kg in 1986 (Putnam,
1989). In contrast, during the same period,
per capita consumption of apples (Malus do-
mesticu Borkh.) rose from 6.98 to 9.21 kg,
grapes (Vitis spp.) from 1.77 to 2.95 kg,
nectarines from 0.27 to 0.64 kg, pears (Py-
rus communis L.) from 1.04 to 1.45 kg, and
plums and prunes (Prunus spp.) from 0.50
to 0.86 kg (Putnam, 1989).
Received for publication 9 Aug. 1991. Accepted
for publication 19 May 1992. The cost of pub-
lishing this paper was defrayed in part by the pay-
ment of page charges. Under postal regulations,
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We investigated possible structural change
in farm-gate demand for fresh peaches pro-
duced in the South Atlantic region. Struc-
tural change occurs if one or more of the
coefficients, including the intercept, in the
demand relationship change over time.
Structural change may be caused by changes
in tastes and preferences, changes in the dis-
tribution of wealth, and the introduction of
new products (Tomek and Robinson, 1981).

The South Atlantic region, which ac-
counted for 36% of the fresh peaches pro-
duced in the United States in 1986,
encompasses Delaware, Maryland, Virginia,
West Virginia, North Carolina, South Car-
olina, and Georgia (U.S. Dept. of Agricul-
ture, 1943-87). The shipping season for the
South Atlantic region extends from May to
September, while for California, the chief
alternative source of supply, the season ex-
tends from May to October. Imports during
this period are few. Shipments of South At-
lantic fresh peaches are largely to markets
east of the Mississippi River (U.S. Dept. of
Agriculture, Agricultural Marketing Service,
1985-89).

The following inverse demand relation-
ship was specified for fresh South Atlantic
peaches:

P S A  = f (QS A, PC A, PP, I) [I]

where PSA is the deflated (Consumer Price
Index, 1982-84 = 100) free on board
(F.O.B.) price of fresh peaches produced in
the South Atlantic region, QSA is the U.S.
per capita quantity of fresh peaches produced
in the South Atlantic region (in units of 0.45
1129



Table 1. Ordinary least squares coefficient estimates.

zThe dependent variable, PSA, is the real F.O.B. price of South Atlantic fresh peaches. The intercept
reflects the period 1955-74.
yCorresponding coefficients are significant at P = 0.05.
kg), PCA is the deflated F.O.B. price of fresh
peaches produced in California, Pp is the de-
flated F.O.B. price of plums in the United
States, and I is deflated U.S. per capita dis-
posable income in dollars (U.S. Dept. of
Agriculture, 1943-87; Dept. of Commerce,
1943-87). All prices are in cents per 0.45
kg. An inverse demand function was used
since, as with many agricultural commodi-
ties, the quantity of peaches offered for sale
in any given year is the quantity produced,
which, therefore, is predetermined (Houck,
1965). The price of fresh peaches produced
in California and the price of plums were
used to capture the potential substitution ef-
fects with South Atlantic fresh peaches. The
price of plums was used instead of prices for
other soft fruits based on preliminary analy-
sis. United States per capita disposable in-
come was used to measure the relationship
between income and the demand for South
Atlantic fresh peaches.

To investigate possible structural change
in the demand for South Atlantic fresh
peaches, recursive regression was employed
to estimate Eq. [1] using annual data for the
period of 1942 to 1986. Recursive least
squares involves recalculation of the coeffi-
cients as each subsequent observation is added
to a time-series data set (Harvey, 1981). The
Chow test was used to test the null hypoth-
esis that the coefficients of respective ex-
planatory variables were equal between
periods. Essentially, an F test is conducted
to determine if coefficients for one data set,
e.g., period 1, are the same as those for an-
other data set, e.g., period 2. Further, a se-
quence of mutually independent Chow tests
can be conducted from a series of one-step
ahead prediction errors from recursive least
squares (Harvey, 1981). Based on the results
of recursive regression, dummy variables were
added to the model, Eq. [1], to allow the
intercept and slope coefficients to vary by
identified time periods, employing ordinary
least squares.

The structural change occurred between
the periods 1942 to 19.54 and 1955 to 1974
1130
and between the periods 1955 to 1974 and
1975 to 1986. The critical F value for the
Chow test, P = 0.05, was ≈ 2.65. The cal-
culated F value for the first pair of periods
was 17.4 and for the second pair it was 29.8.
Thus, in both instances the null hypothesis
was rejected. The results of ordinary least
squares estimation of Eq. [1] with dummy
variables, allowing the intercept and slope
coefficients to vary according to the time pe-
riods just delineated, are presented in Table
1.

The coefficient signs for the variables
contained in Eq. [1], as reflected in Table 1,
were as expected or plausible except for the
sign of the coefficient for PcA (real F.O.B.
price of California fresh peaches), which was
not significant. These coefficients are reflec-
tive of the designated base period, 1955-74
(period 2). The positive signs of the coeffi-
cients for the intercept dummy variables, D1
(1942-54 or period 1) and D3 (1975-86 or
period 3), mirror a cyclical pattern in PsA

(real F.O.B. price of South Atlantic fresh
peaches) or change in demand such that PSA

tended to be relatively lower in the base pe-
riod. The lack of significance of the coeffi-
cients for DSIQ sA a n d  D S 3 QsA ( s lope
dummies for QSA in periods 1 and 3, re-
spectively) indicated no real structural change
in the price-quantity relationship for South
Atlantic fresh peaches over time. The pos-
itive sign and significance of the coefficient
for DSlPCA (slope dummy for PCA in period
1) indicates that South Atlantic and Califor-
nia fresh peaches were strong substitutes in
the first period. The lack of significance of
the coefficients for PCA and DS3PCA (slope
dummy for PCA in period 3) suggests that the
substitution effect between South Atlantic and
California fresh peaches has waned with time.
Given the lack of significance of the coef-
ficients for PP, DSlPP (slope dummy for PP

in period 1), and DS3PP (slope dummy for
PP, in period 3), the substitution effect from
fresh U.S. plums was not evident in any pe-
riod. Though the coefficient for I was not
significant at P = 0.05, the coefficients for
H

DS1I and DS3I (slope dummies for I in pe-
riods 1 and 3, respectively) were significant
and negative. In period 1, the real price of
South Atlantic fresh peaches tended to be
higher relative to the base period (period 2),
while real U.S. per capita disposable income
was relatively lower. In period 3, the same
inverse price-income relationship mani-
fested. However, in this case, the trend in
real U.S. per capita income was markedly
up, while the real price of South Atlantic
fresh peaches reflected no such trend. In re-
gard to trends for the other variables rep-
resented in the model, none of the price
variables exhibited a long-run positive or
negative pattern; however, QsA (which is on
a U.S. per capita basis) trended markedly
downward, while no trend was detected for
the total annual supply of South Atlantic fresh
peaches.

The results of the analysis indicate that
structural change in farm-gate demand has
not occurred with respect to the price-quan-
tity relationship for South Atlantic fresh
peaches. The- substitution effect from Cali-
fornia fresh peaches has diminished, while
that of U.S. fresh plums remains insignifi-
cant. Though the apparent impact of dispos-
able income on the demand for South Atlantic
fresh peaches is negative, the relationship
appears to be associative rather than causal.
In the early years under study, relatively high
real prices for South Atlantic peaches were
associated with relatively low real U.S. per
capita income, while in the later years of the
analysis, relatively low real prices for South
Atlantic peaches were associated with rela-
tively high real U.S. per capita income.
Moreover, the questionable negative impact
from real U.S. per capita income is offset
by an apparent increase in demand for South
Atlantic fresh peaches, as reflected in the
positive and significant coefficient for the
dummy variable D3. The importance of this
observation for the South Atlantic peach in-
dustry is that a rising real U.S. per capita
income does not appear to cause a net de-
cline in the demand for South Atlantic fresh
peaches.

We conclude that the falling U.S. per cap-
ita consumption of South Atlantic fresh
peaches does not appear to be due to any
fundamental changes in the demand for South
Atlantic fresh peaches as estimated in this
study. However, the fall in the U.S. per cap-
ita consumption of South Atlantic fresh
peaches is associated with an increase in the
U.S. per capita consumption of a variety of
fresh fruits. The implied prescription for the
South Atlantic fresh peach industry is to pur-
sue competitive measures that may increase
the demand for South Atlantic fresh peaches.
Examples of such measures may include
promotion and advertising, uniform quality
control standards, and cultivar development.
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Abstract. A mixture of apple pomace and s
duction of shiitake [Lentinula edodes (Berk
ostreatus (Jacq. ex Fr.) Kummer and P. sa
Celia grew faster and more densely in logs
alone. Five shiitake isolates and two Pleuro
a mixture of equal parts (by weight) of a
substrate alone. An alternative substrate ba
L.), and wheat (Triticum aestivum L.), br
pomace-sawdust medium, but there was a si
on yield of the two tested shiitake isolates. A
that optimal N levels provided by apple pom

Consumption of shiitake mushrooms has
increased rapidly in recent decades and is
expected to continue to grow. The fungus is
traditionally cultivated on hardwood logs
outdoors, but synthetic logs (sawdust with
various amendments packed into bags and
sterilized or pasteurized) under controlled
conditions generally give higher yields in a
shorter time (Royse et al., 1985). Controlled
conditions also permit year-round production
required in fresh markets.

Amendments such as oatmeal, cereal bran,
corn meal, and millet have been tested in
synthetic logs (Chang and Miles, 1989; Pet-
tipher, 1988; Royse, 1985). Agricultural and
even industrial waste materials such as cocoa
shells, corn cobs, rice hulls, and pulp liquors
have also been considered as amendments
(Chang and Miles, 1989; Ohga, 1990). These
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awdust was tested as a substrate for pro-
.) Pegler] and oyster mushroom [Pleurotus
jor-caju (Fr.) Sing.] on synthetic logs. My-
 containing apple pomace than in sawdust
tus spp. produced higher fresh weights on
pple pomace and sawdust than on either
sed on sawdust, millet (Panicum miliaceum
an gave almost identical overall yield as
gnificant differential effect of the substrates
nalyses and experiments in vitro suggested
ace account in part for its effectiveness.

substrates have been successful in varying
degrees, although generally there has not been
a standard substrate with which they were
compared. Development of a successful cul-
tivation industry depends on local availabil-
ity of inexpensive, suitable substrates.

In many parts of the northeastern United
States and elsewhere, production of apple
juice, cider, or sauce generates abundant po-
mace, or presscake waste. The major Proc-
essing plants produce ≈1.3 million tons of
apple pomace per year, not counting smaller
cider mills. Annual disposal fees are esti-
mated at $10 million (Hang, 1987).

This report is an assessment of the poten-
tial of apple pomace as a major substrate for

Table 1. Formulations for comparison of apple po
U.S. Department of Agriculture, Agricultural
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tical abstract of the United States. U.S. Govt.
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Zind, T. 1991. Fresh trends ‘91. The Packer Fo-
cus 1990-91. 97(54):38-39.
the production of shiitake and oyster mush-
rooms.

Apple pomace was collected within 24 h
after pressing from Beak and Skiff Cider Mill,
Lafayette, N.Y., and was frozen until use.
Sawdusts of Quercus rubra L. (red oak),
Fraxinus americana L. (white ash), and Acer
saccharum Marsh. (sugar maple) were col-
lected separately from local sawmills and
contained bark and wood. Sawdust was used
fresh or after air-drying. Hard red spring wheat
bran and hulled white millet (both grown or-
ganically) were obtained from Community
Mill and Beans, Savannah, N.Y.

Isolates (listed in Table 2) with the preface
WC were obtained from Pennsylvania State
Univ.; CSY 35 was isolated from shiitake
spawn in Taiwan. Spawn was produced by
inoculating sterile A. saccharum sawdust
containing 1% (w/w) malt extract.

Synthetic logs contained 500 g dry matter
each. In the first experiment, logs contained
either 100% apple pomace, 100% sawdust
(ash or oak), or a 50:50 mixture on a dry-
weight basis. Fresh sawdust was used with
40% moisture (fresh-weight basis), and 100
ml distilled water was added for every 250
g dry sawdust. Substrates were placed in
polypropylene bags, which were stoppered
with a foam plug 5 cm in diameter (used to
provide aseptic aeration) and tightened with
a wire tie. Logs were autoclaved at 121C for
90 min. After cooling, each bag was inoc-
ulated with ≈ 10 cm3 spawn. Seven isolates
were inoculated into each of five substrates
with 12 replicates, for a total of 420 logs.
Logs were incubated at 25C for 3 months
and then moved in early May to a green-
house, where the bags were opened. The
greenhouse was held at 16C (day and night),
but there was no humidity control; it tended
to be dry with much air movement. The logs

mace mixture with grain mixture.
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