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Palustrine Wetland Vegetative Dominance Types
Along the Central Coast of Texas

James T. Anderson*

Thomas C. Tacha**
Caesar Kleberg Wildlife Research Institute, Texas A& M University-Kingsville,
Campus Box 218, Kingsville, Texas, USA 78363

ABSTRACT .

We studied vegetative dominance types in natural and man-made palustrine
emergent wetlands in the central coast of Texas during 1991-93. Study design con-
sisted of a stratified random sample of 64.5-ha plots. Fifty-seven dominance types
were recorded. Typha domingensis was the most abundant dominance type through-
out the winter covering over 9,000 ha. Eighty percent of the dominance types were
perennials, 93% were native, and 84% were classified as warm-season growth
plants. The five most abundant dominance types (i.e., Typha domingensis, Phragmites
australis, Spartina spartinae, Zizaniopsis milacea, and Scirpus californicus) form thick
stands of tall, robust emergents that generally make the wetlands unsuitable for win-
tering waterfowl.

KEYWORDS: Texas Coast, wetland vegetation, palustrine wetlands

Palustrine wetlands are nontidal and tidal wetlands dominated by trees, shrubs, or
persistent emergents where ocean-derived salts are <0.5 parts per thousand (ppt) (Cow-
ardin et al., 1979). Palustrine wetlands also include wetlands lacking such vegetation but
are <8 ha in area, lack active wave-formed or bedrock shoreline features, are <2 m deep
at low water, and have ocean-derived salt levels <0.5 ppt (Cowardin et al., 1979). Palus-
trine emergent wetlands are wetlands that meet the above definition and are characterized
by erect, rooted herbaceous hydrophytes excluding mosses and lichens (Cowardin et al.,
1979). Persistent emergent wetlands are dominated by species that generally remain
standing until the next growing season (Cowardin et al., 1979). Nonpersistent wetlands
are dominated by plants that do not remain standing until the next growing season (Cow-
ardin et al., 1979).

Palustrine emergent wetlands provide important and abundant habitat for waterfowl
and other wetland wildlife (Weller and Spatcher, 1965; Murkin et al., 1982; Anderson,
1994; Anderson et al., 1996). Some emergent wetland types produce abundant food
resources for waterfowl (Fredrickson and Taylor, 1982; Anderson and Smith, 1998). Wet-
land vegetation also provides valuable forage for livestock (Catling et al., 1994; Garza et
al., 1994).

Accepted 1998. Funding was provided by the Texas Prairie Wetlands Project (part of the North
American Waterfowl Management Plan), Texas Parks and Wildlife Department, and the Caesar Kle-
berg Foundation for Wildlife Conservation. The authors thank the landowners for allowing them
access to their properties. *Corresponding author; Current address: West Virginia University, Divi-
sion of Forestry, Wildlife and Fisheries Program, P.O. Box 6125, Morgantown, West Virginia, USA
26506-6125. **Deceased.
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More than 100 species of waterbirds use palustrine emergent wetlands along the
coast of Texas (Anderson, 1994; Anderson et al., 1996). Coastal Texas is one of the most
important wintering grounds for waterbirds in the United States (Anderson and DuBowy,
1996; Anderson et al., 1998). An estimated 3.5 million ducks and 3.3 million geese win-
ter in the lower and middle coast region of Texas (Anderson et al., 1998). The area also
provides important habitat for migrating waterfowl, including >500,000 blue-winged teal
(Anas discors L.) (Anderson et al., 1998). Over 1.5 million other waterbirds extensively
use coastal Texas wetlands during winter (Anderson et al., 1998). The central coast of
Texas is especially important, harboring about 90% of wintering ducks; 80% of wintering
shorebirds, rails, and waders; 90% of geese; and 60% of gulls, terns, and allies (Tacha et
al., 1993; Anderson et al., 1998).

Natural and man-made palustrine emergent wetlands cover over 200,000 ha in coastal
Texas (Tacha et al., 1993; Muehl et al., 1994). Despite the abundance of emergent wet-
lands, no data exist on the abundance of vegetative dominance types occurring in this area.
Determining the amount of wetland area covered by each species is vital for describing
coastal Texas wetlands.

Description and classification of vegetation provides baseline information for eco-
logical studies concerning wildlife and vegetation management (Meyer, 1985). Baseline
information on vegetation abundance provides valuable data on the current status of wet-
lands and for monitoring the effects of future wetland management actions or continued
wetland destruction (Dahl, 1990). The purpose of this study was to document the area of
palustrine emergent wetlands dominated by vegetative types in coastal Texas and discuss
vegetation as it relates to waterfowl management on the Texas coast.

MATERIALS AND METHODS

The study area includes 16 Texas counties from Corpus Christi to Galveston Bay
(Anderson et al., 1996), totaling 3.6 million ha. Climate is subtropical humid with warm
summers (Larkin and Bomar, 1983). Average precipitation ranges from 133 cm in the
north to 87 cm in the south (National Fibers Information Center, 1987).

The study area is located primarily in the Gulf Prairie and Marsh Ecological Areas of
Texas (McMahan et al., 1984). Native climax vegetation is largely tall-grass prairie, with
some Quercus stellata Wang. savannah on upland areas (Gould, 1969). Climax vegetation
in the prairie is dominated by tall bunchgrasses such as Andropogon gerardi, Schizachyri-
um scoparium, Sorghastrum nutans (L.) Nash, Tripsacum dactyloides (L.) L., and Pan-
icum spp. L.

Soil associations are mainly Lake Charles-Edna-Bernard, Moreland-Pledger-Nor-
wood, Victoria-Orelia-Clareville, and Harris-Veston-Galveston (Westfall, 1975). These
associations generally are characterized by soils that are somewhat poorly drained, and
have a surface layer of fine sandy loam above several layers of clay and sandy clay to a
depth of 2 m.

The study area was divided into three strata based on physiographic regions and land
practices: coastal, rice prairie, and other crop (Anderson et al., 1996; 1998). Descriptions
of strata can be found in Anderson et al. (1996).

Sample selection and allocation for each strata are described in Anderson (1994) and
follow Muehl et al. (1994). In 1991-92, we used map coordinates to randomly select 290
64.5-ha plots, hereafter referred to as plots, within strata. After plots were selected, tres-
pass permission was obtained or the plot was replaced with another random plot. The
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coastal stratum was allocated 25 plots, rice prairie 201 plots, and other crop 64 plots. Data
from 1991-92 were used in 1992-93 to reallocate and increase plots among strata accord-
ing to (Kish, 1965) based on variance estimates for total waterfowl populations and wet-
land area (Muehl, 1994). We randomly selected 600 plots in the study area the second
year; 273 in the coast, 241 in the rice prairie, and 86 in the other crop strata. All surveys
for wetlands and their dominance types occurred during surveys in September, Novem-
ber, January, and March of both years. All plots were visited once per survey period.

The dominant vegetative type (species or co-dominants) in each wetland classified as
palustrine emergent was determined by walking each wetland and determining ocularly
the most frequently occurring species following the methods of Cowardin et al. (1979). A
dominant plant species was the predominant species occurring in a wetland (Cain and de
Oliveira Castro, 1959:29). Wetland size was determined by measuring wetland length and
width and using the formula provided by Millar (1973).

Plants were identified using Godfrey and Wooten (1979; 1981) and Correll and John-
ston (1979). Hatch et al. (1990) was used as the taxonomic authority. Plants were classi-
fied as to origin (native or introduced), longevity (annual or perennial), and season of
growth (warm or cool season) according to Hatch et al. (1990).

Seasonal estimates of area occupied by dominance types in palustrine emergent wet-
lands were calculated following Muehl et al. (1994). Mean area of each dominance type
within sample plots in each stratum were multiplied by the area of each stratum, and the
totals were added to give study area estimates. Standard errors associated with estimates
of area dominated by vegetative types were calculated following procedures for weighted
pooled stratified random samples (Kish, 1965).

RESULTS

Data from the first year (1991-92) were used to reallocate plots for the second year
(1992-93) and therefore are not presented. A total of 57 species was recorded as domi-
nance types on the palustrine emergent wetlands surveyed during 1992-93. Thirty-three
genera were recorded, including six species of Eleocharis. An additional nine combina-
tions of co-dominants were observed.

Typha dominigensis was generally the most abundant species during the four survey
periods (Table 1). Spartina spartinae was the most abundant species ever recorded cov-
ering 12,251 ha in March. Other abundant dominance types included Erianthus giganteus,
Paspalidium geminatum, Phragmites australis, Spartina spartinae, Zizaniopsis milacea,
Eleocharis quadrangulata and Scirpus californicus.

Nine species (16% of total number of species) are classified as annuals: Leptochloa
fascicularis, Polypogon monspeliensis, Cyperus odoratus, Eleocharis obtusa, E. parvula,
Fimbristylis autumnalis, Polygonum pennsylvanicum, Sesbania macrocarpa, and Amman-
nia coccinea. Two species (4%) Polygonum hydropiper and P. hydropiperoides are con-
sidered to be either annuals or perennials. The other 46 species (80%) are perennials. Area
dominated by annuals totaled 2,006 ha in September, 971 ha in November, 619 ha in Jan-
uary, and 1,138 ha in March. Area dominated by perennials totaled 24,746 ha in Septem-
ber, 29,760 ha in November, 34,757 ha in January, and 54,360 ha in March.

Fifty-three species (93%) are native to the study area. Four species (7%) are not
native to the area: Polypogon monspeliensis, Sorghum halepense, Rumex crispus, and
Alternanthera philoxeroides. Area dominated by introduced species totaled 2,418 ha in
September, 683 ha in November, 545 ha in January, and 391 ha in March. Area dominat-
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ed by native species totaled 24,334 ha in September, 30,301 ha in November, 34,831 ha
in January, and 55,105 ha in March.

Forty-eight species (84%) are classified as warm-season growth plants. Nine species
(16%) are classified as cool-season growth plants: Polypogon monspeliensis, Carex brit-
toniana, C. longii, C. muhlenbergii, Cladium jamaicense, Eleocharis austrotexana, E.
obtusa, E. parvula, and Rumex spiralis. Area dominated by warm-season growth species
totaled 23,890 ha in September, 30,702 ha in November, 33,442 ha in January, and 53,698
ha in March. Area dominated by cool-season species totaled 2,862 ha in September, 282
ha in November, 1,945 ha in January, and 1,268 ha in March.

DISCUSSION

The importance of wetland vegetation to waterfowl depends on several biotic and abi-
otic factors. Dominant plant species or community composition (White and James, 1978),
seed and nutlet production (Fredrickson and Taylor, 1982; Haukos and Smith, 1993),
tuber, bulb, and rhizome availability (Alisauskas et al., 1988), nutritional value of foods
(Haukos and Smith, 1995; Anderson and Smith, 1998), taxa and abundance of inverte-
brates (Krapu, 1974), and spatial pattern of vegetation (Weller and Spatcher, 1965; Ander-
son, 1994) all affect use of palustrine emergent wetlands by waterfowl. Use of vegetated
wetlands is also influenced by water depth, hunting pressure, juxtaposition to other wet-
lands, and surrounding landuse (Jorde and Owen, 1988). Our data are valuable because
they address the amount of habitat available as it relates to some of these other factors
affecting use by wildlife.

Our data suggests that Typha domingensis, Phragmites australis, Spartina spartinae,
Zizaniopsis milacea, and Scirpus californicus are the 5 most abundant species. These
species are all tall, robust, perennial plants that form dense stands and are generally inva-
sive (Beule, 1979). Wetlands dominated by Typha spp., Phragmites australis, and other
plant species that form thick stands often provide poor quality habitat for waterfowl by
excluding more valuable vegetation (Beule, 1979; Smith and Kadlec, 1986). These wet-
land types do not provide the favored aspects of wetlands sought by waterfowl (Ander-
son, 1994), but no previous estimates of their extent in coastal Texas are available.

No quantitative data exist on palustrine emergent vegetation in coastal Texas,
although Stutzenbaker and Weller (1989) list Typha spp., Scirpus spp., Cyperaceae, Jun-
caceae, Echinodorus spp. and Rhynchospora spp. as dominating palustrine and estuarine
emergent wetlands. Our study suggests similar findings, but provides unbiased estimates
of the amount of area covered by various plant species. Our study supports previous find-
ings that most plant species that occur in wetlands are perennials (van der Valk, 1981).

Our data suggests that if the goal of palustrine wetland management along the Texas
coast is for diversity, dominance types rather than nonpersistent emergents should be
emphasized, because nonpersistent emergent vegetation is rare in comparison to persistent
emergent vegetation. Nonpersistent vegetation in general provides palatable forage and
abundant seeds for waterfowl (Haukos and Smith, 1993).

The amount of area dominated by vegetative types in this study should be considered
minimum estimates for the area as we did not include estuarine and lacustrine wetland
systems (Cowardin et al., 1979), wetlands that did not flood during the study period, and
upland areas. Our estimates do, however, provide unbiased estimates of the extent of cov-
erage of vegetation in palustrine emergent wetlands that are potentially accessible to
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waterfowl. Our data show that most palustrine wetlands are dominated by only one plant
species, indicating that many wetlands need to be conserved in order to increase or main-
tain vegetative diversity.

Relatively high standard errors were associated with the estimates for vegetative
dominance types. Standard errors could have been reduced if sample sizes were increased
or if plots were reallocated based on palustrine emergent wetlands. One of the main pur-
poses for this study was to estimate waterfowl populations and overall wetland abun-
dance. Therefore, plots were reallocated among strata to reduce variance estimates for
total waterfowl (Anderson et al., 1998). Lower standard errors for vegetative dominance
types could have been achieved, without increasing sample size, if all plots contained
palustrine emergent wetlands.

Plant dominance types are formed in response to water depth, salinity, water turbidi-
ty, frequency and duration of flooding, and other chemical and physical parameters
(Mitsch and Gosselink, 1986). To decrease the area occupied by Typha spp. and other
thick stands of robust emergents a proactive approach of cutting and flooding (Beule,
1979) should be pursued to create more favorable habitats for waterfowl. The goal of
palustrine emergent wetland management for waterfowl in coastal Texas should aim for
open water interspersed with persistent emergent vegetation and more nonpersistent emer-
gent wetlands.

Coastal Texas has suffered substantial losses of wetlands and degradations of others.
Area of wetlands in the upper coast have declined by 16% (>47,000 ha) from the mid
1960's to 1990 (Tacha et al., 1993). Estuarine subtidal unconsolidated bottom wetlands
increased 69% and palustrine unconsolidated bottom wetlands increased 754%, indicating
substantial losses of vegetated wetlands (Tacha et al., 1993). About 70% of palustrine wet-
lands in coastal Texas are natural (Tacha et al., 1993; Muehl et al., 1994). We found <10%
of the wetland area to be dominated by introduced species. An additional large expanse of
area is occupied by thick stands of vegetation that make the wetlands inaccessible to
waterfowl. Area dominated by introduced species, wetland losses, and wetland modifica-
tion combined show that little of the original wetland area is in pristine condition.

Identification of the extent of wetland vegetation types is an important step to
improve the decision making process regarding palustrine wetland management for water-
fowl in this region. Future research should involve identification of the important emer-
gent vegetative types for waterfowl and other waterbirds in the central coast region of
Texas.
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Exporting Texas’ Grapefruit To Southeast Asia
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ABSTRACT

With the various demands in grapefruit preference, market growth is very
dependent on stable production of quality fruit. Most variation in quantity and qual-
ity can be attributed to freezes, production methods and variety. To be successful in
exporting, keep the marketing plan simple, use an experienced importer/exporter,
supply quality fresh fruits, have quality protection for grapefruit being shipped
overseas, make overseas trips to monitor the market as well as meet with importers,
and create an in-store promotion plan for each individual country.

The GE Matrix reveals that Hong Kong is the best market to enter because of
higher Gross Domestic Product and Per Capita Income, better exchange rate and
relaxed trade regulations. Both Singapore and Taiwan market positions are about
equal in attractiveness and strength characteristics even though Hong Kong had a
higher rating. Singapore and Taiwan should not be overlooked as potential markets.
All of these countries were in the area of intermediate overall attractiveness and
should be considered for selective enhancement and earning potential. All three of
these Asian countries are densely populated while having limited domestic produc-
tion. The primary objective was to develop a feasibility study for grapefruit
exporters who desire to do business with this Asian market.

KEYWORDS: grapefruit, market growth, market plan, GE Matrix, Gross Domestic
Product, Per Capita Income

The U.S. and Brazil are by far the largest grapefruit producing countries with each
supplying over 160 million cartons. U.S. citrus production (1987) represented 68 percent
of the world’s commercial grapefruit. Florida, the dominant U.S. citrus supply state,
accounted for an average of 65 percent, Texas, 20.8 percent while California and Arizona
accounted for 14.2 percent of the U.S. grapefruit supply in 1937-87 (Connolly et al.,
1989). Texas has a comparative advantage for grapefruit quality due to warmer temper-
atures which enhance sugar formation. Texas has also been a forerunner in developing
new grapefruit varieties: “Ruby” in 1934, “Star Ruby”, 1970, and “Rio Red”, 1984,
hailed as the “state of-the-art” grapefruit, being deeper red in color, full of juice and nat-
urally sweet.

In 1988 the net acres of all Texas grapefruit totaled 20,400. Ruby Red accounted for
65% of the hectares, Star Ruby 7%, Henderson/Ray 6%, Rio Red 19%, and other varieties
accounted for 3% (Texas Department of Agriculture, 1989). Several factors make export-
ing difficult for U.S. firms. First, the strength of the dollar depresses the market for U.S.
goods abroad. Second, U.S. exports face increasingly difficult competition. Finally, most
American firms focus on our large domestic market and not on generally smaller markets
overseas. Overseas marketing often requires a longer term commitment than domestic
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marketing. International business often takes longer, costs more, and is harder to execute.

Citrus production has varied over time mainly due to damage by freezes that occur in
Texas and Florida. The 1983 and 1987 freezes were very hard on the citrus industry par-
ticularly in Texas. After the 1987 freeze, incentives for Texas citrus brokers to join in the
export market are: the stability in the U.S. dollar overseas, an increase in the U.S. target
export assistance program, ample supplies of citrus, fewer trade restrictions, lower tariffs,
and improved technology in overseas shipping.

Stable production of high quality fruit is important domestically and for exporting. In
Japan, West Germany, France and Great Britain, Texas grapefruit is promoted as a “high-
value fruit” that would be marketed in specialty shops and gift shops. (Anonymous, 1989).
These high-value citrus sales will establish a foothold in these competitive overseas retail
citrus markets. Japan is the largest importer of fresh citrus, but other European countries
also desire to import more fruit. Taiwan, Singapore, and Hong Kong were among the
worlds fastest growing economies during the 1980's and U.S. high value exports there
have grown 117% since 1982 (MacDonald, 1989; Kitagawa et al., 1980). Since producers
have recovered from the hard freezes in the 1980's, many are looking for new markets for
their grapefruit. The objective of this study is to explore the feasibility for fresh citrus
shippers who desire to export grapefruit to Southeastern Asia. Sales channels, tariff barri-
ers, and the best market to enter are explored.

METHODS AND PROCEDURES

All the information for this study has been obtained by literature review and person-
al interviews, i.e., written correspondence. The primary objective is to develop a feasibil-
ity study for citrus exporters who are interested in developing markets in Southeast Asia.

Only three countries are discussed in this study. However, some or all of the materi-
al reviewed may be applied to other countries in the region. Taiwan, Singapore, and Hong
Kong were selected because of the differences each has in business organization, customs,
trade laws and other demographic identities. Hong Kong was studied because it is con-
sidered a stepping stone for market expansion into the People’s Republic of China.

To indicate the historical time series of the price and quantity of U.S. and Texas
grapefruit trade, a technique of computing index numbers is used (see Table 1). Index
numbers technique is a descriptive analyses and uses both graphical and numerical meth-
ods to provide a basis for the relative change (over time) in the price or quantity of a sin-
gle commodity (McClave and Benson, 1985).

The multi-factor portfolio matrix by General Electric (GE) is the computer model
developed to examine market shares. Using lotus 1-2-3 software and programming
designed by Gary L. Lilien, the GE matrix model will help evaluate a portfolio of five
Southeast Asian countries. Countries are displayed against two composite dimensions:
export attractiveness and the country’s importing strengths. These dimensions, in turn, are
composed of a series of weighted factors that make up the composite dimension. Each
country is given a weight along with its factor. These ratings are then multiplied by weight
and summed to arrive at a position in the strength/attractiveness matrix. The matrix is
divided into three zones (Low, Medium, High). The three cells in the upper right are those
in which the country has an attractiveness present and potential future positions should be
considered for investment and growth. The three cells along the diagonal are of interme-
diate overall attractiveness and the country should be considered for selective enhance-
ment and earning generation. The cells in the lower right corner are low in overall strength
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Table 1: Index Numbers for Total U.S. Grapefruit Exporters 1972-87

Quantity Value Price perton  Index Number
Year metric tons $1000 metric Simple
1972 241,840 14,828 16.30 100
1973 423,705 33,715 12.56 77
1974 546,602 48,273 11.32 69
1975 570,329 54,366 10.49 64
1976 665,018 61,258 10.85 67
1977 580,898 57,463 10.10 62
1978 n/a *
1979 n/a *
1980 272,625 90,943 2.99 20
1981 297,753 111,164 2.67 16
1982 260,886 98,420 2.65 16
1983 301,835 114,501 2.63 16
1984 256,949 95,896 2.67 16
1985 198,624 86,670 2.29 14
1986 269,225 124,446 2.16 13
1987 350,205 162,495 2.15 13
* No Data Available

and should be considered for harvesting and divestment. Nine exporting items and twelve
importing items were used to determine each country’s market position. The model is
designed to change the rating for each item, view the results and see a portfolio matrix.
Exporting attractiveness items are based on information gathered about the country’s eco-
nomic climate. Such information was gathered from “Indicators of Market Size for 109
Countries” Business International (Czinkota and Ronkamen, 1988). Japan and South
Korea were included to show the trade relations and differences between the countries.
Population and market size were rated on the growth of population of each country
as compared to others in Asia. Gross Domestic Product rating was based on growth rates
of the total value of all goods and services by the residences of that country at current mar-
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ket prices. Per Capita Income rating was based on the income levels as compared to the
total average income from the rest of Asia.

The Importing Strength Items are based on information published about each coun-
try, distribution network, transportation and advertising. Each has been rated according to
its strengths with five being the high and one being the low. These strength items, such as
a country’s transportation abilities, distribution network and advertising, were rated by
examining the literature and comparing each country’s constraints and abilities.

RESULTS AND DISCUSSION

Taiwan has a strict trade and distribution system. Its tariff rates vary from free to 50%
ad valorem with higher duties on luxury and consumer items or other items which com-
pete directly with Taiwan manufacturers. It has a 50% tariff on grapefruit from March to
September. This is to protect its limited domestic fruits which are poor in quality in con-
trast to U.S. citrus. Taiwan consumers’ preferences are for smaller size grapefruit.

Singapore has very few trade barriers, high disposable income, and is willing to try
new foods. It basically functions as a free port. In Singapore an average consumer pays
$1.75 for three pieces of fruit, making fruit a luxury item. Consumers desire the larger
fruit size. This is why a 0.15 weight factor was given to Labeling, Marketing and Pack-
aging Items in the GE Matrix.

Hong Kong has no general tariff, thus, is a free port, but a small declaration charge is
collected on all imports and exports except transshipment cargo. Hong Kong and Singa-
pore distribution systems are heavily dependent on the “wet shops” (Mom and Pop fresh
market stands) though large retail shopping centers are growing in size and importance.
Citrus importers are still the main wholesalers of fresh citrus, but Texas citrus exporters
could market their fruit directly to the shopping centers. This is an excellent method of
developing a distribution network with a large food retailer. Most Asian consumers are
willing to pay the price for fresh fruit, however, packaging and labeling have become very
important as marketing tools in Southeast Asia.

Additional care in handling and packaging should be taken when shipping to Asia.
Expensive gift packages commonly used in the grapefruit trade should be shipped by con-
tainer shipments only. Container shipping is more expensive, but it helps prevent spoilage
and/or damaged fruit. Break-bulk shipments are less expensive, but large volumes of fruit
are needed to fill the shipment. An over supply of fruit in the overseas market usually
occurs with break-bulk shipments.

All of preceding information on the countries was utilized in determining the weights
given to the attractiveness items. Table 2 is an example of the Factors Underlying Export-
ing Attractiveness worksheet in the GE Multifactor Portfolio Model.
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Table 2: Exporting Attractiveness Items and Rating Worksheet

Exporting

Attractiveness

[tems Weight x Rating = Value
Population/ 20 5.00 1.00
Market Size

Gross Domestic .20 2.00 40
Product

Per Capita S 1.00 15
Income

Private 15 5.00 75
Consumption

Market Growth 15 4.00 .60
Rate

Total Imports .05 4.00 .20
from U.S.

Total Citrus .05 2.00 .10
Imports U.S.

Exchange Rate .05 1.00 .05
Social/Political/ Must Be Acceptable

Legal

Exporting Attractiveness Score = 3.25
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Table 3 illustrates the complete tabulation of both the export attractiveness items and the
rating (1-5) for each country as determined by the GE Matrix program. A rating of five is
high and one is low. In this model Hong Kong was given the highest rating and Japan was
given the lowest rating.

Table 3: Export Attractiveness Items and Rating

[tems Taiwan  Singapore H.K. Japan S. Korea
Population/ 3 1 2 4 5
Mkt size

Gross Domestic 3 4 5 1 2
Prod.

Per Capita 2 3 - 5 1
Income

Private 2 3 1 4 5
Consumption

Market Growth 3 1 2 5 4
Rate

Total Import 3 2 1 5 4
U.S.

Citrus Imports 4 1 3 5 2
U.S.

Exchange Rate 3 5 4 2 1

Social/Political/  All are equal
Legal
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Table 4 is an example of the Importing Strength worksheet. The ratings and the weights
were based on each country’s marketing information presented previously. Citrus indus-
try exporters, Freight Forwarder, Trade association members and other citrus industry
leaders were then asked to give their opinions on what they thought about each country’s
importing abilities. Each was asked about the problem and/or successful areas of export-
ing Texas citrus products.

Table 4: Importing Strength Items and Rating Worksheet

Importing Strength

Item Weight x  Rating = Value
Market Share .10 2.00 20
Share Growth 15 3.00 45
Product Quality 10 5.00 .50
Distribution/Sales .10 3.00 .30
Transportation - .05 3.00 A5
Advertising .05 4.00 20
Trade Regulations .05 2.00 .10
Shipping Documents .05 3.00 15
Marking, Labeling, 15 3.00 45
Packing

Language Problems .05 3.00 15
Exchange Rates .10 3.00 .30
Importing/Exporting .05 3.00 15
Personnel

Importing Strength Score = 3.1
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Table 5: Shows Each Country’s Final Tabulated Importing Strengths, 5 being
the high and 1 being the low, along with it’s assigned rating.

Items Taiwan  Singapore H.K. Japan  S. Korea
Market Share 4 3 3 5 2
Share Growth 5 4 4 5 3
Product Quality 4 4 4 4 5
Distribution/Sales 4 3 4 5 3
Transportation 4 4 3 5 3
Advertising 4 4 4 5 4
Trade Regulations 1 5 5 3 2
Shipping Documents 3 4 - 4 3
Marking, Labeling 3 5 5 4 3
Language Problems 3 4 4 3 3
Exchange Rates 2 3 Bl - 3
Import Personnel 4 4 4 5 3

The weights for both the attractiveness and strength items are percentages of one,
with heavier or higher percent given to the areas believed to be of more importance such
as market size. The results from the GE matrix reveal that all of the countries have a
potential market position. Since Japan and South Korea markets were not part of this
study, the next best market is Hong Kong. Table 6 shows the rating for each country
according to the model.

Table 6: Exporting Portfolio Matrix Data

Country ID Attractiveness Strength
Taiwan 2.75 3.55
Singapore 2.45 3.90
Hong Kong 2.85 4.05
Japan 3.70 4.40
South Korea 3.25 3.10
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grapefruit, provide quality protection for grapefruit being shipped overseas, make trips
overseas to oversee the market and meet with importers, and create an in-store promotion
activity plan for each individual country.

The GE Matrix reveals that Hong Kong is the best market to enter. Hong Kong has
the competitive advantage over Singapore and Taiwan in Gross Domestic Product and Per
capita Income, a better exchange rate and relaxed trade regulations. Hong Kong had the
Exporting Attractiveness and Importing Strengths needed by the Texas citrus exporter.
Such attributes should provide producers with an excellent market for fresh Texas Ruby
Red grapefruit. Both Singapore and Taiwan market positions are equal in attractiveness
and strength characteristics. Although Hong Kong had a higher rating, Singapore and Tai-
wan should not be overlooked as potential markets. All three of these countries were in an
area of intermediate overall attractiveness and should be considered for selective enhance-
ment and earning potential. All three Asian countries are densely populated and have lim-
ited agricultural production. The USDA has ranked Hong Kong, Taiwan, and Singapore
within the top importing countries for the 1990's. All three countries have made substan-
tial gains in their respective government/economic situations. Because of these transi-
tional political and international situations, new Western life styles are developing in
Southeast Asia.

Texas has the capability of providing a naturally sweeter and deeper red color of
grapefruit that will sell and be profitable long into the next century. This potential com-
petitive advantage along with detailed marketing strategies should provide increased
income for Texas citrus producers and economic prosperity to the Rio Grande Valley.
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