


Figure 1. Nitrocellulose membrane blotted with healthy gladiolus tissue,
columns 1-4 and CMV-infected gladiolus tissue, columns 5-8. Left to right,
column 1,5 = old corm, 2,6 = new corm, 3,7 = leaf, 4,8 = root.

were eliminated by incubating the membrane in 20% bleach
(1.0% sodium hypochlorite) for 2-3 minutes and rinsing in
distilled water.

Results and Discussion

Cross-absorption of CMV antiserum in healthy plant sap
and blocking solution eliminated nonspecific, non-virus reac-
tions which can lead to erroneous results. Positive reactions
were observed in blots of all CMV-infected tissues tested (Fig.
1).

A minimum number of inexpensive materials and re-
agents, all of which are readily available from scientific supply
companies are required (Table 1). The procedure has been
modified making it easily accessible to non-scientifically
trained personnel, and it may be completed in less than 1 day
(Table 2). Reagent volumes and equipment may be adjusted
to meet the indexing requirements and many of the reagents
may be prepared in advance and refrigerated or frozen. For
example, extracted healthy sap and blocking solution may be
frozen and stored indefinitely. The mixture of blocking solu-
tion, healthy sap and antiserum may be frozen and re-used 2-
3 times. Stock solutions of anti-rabbit alkaline phosphatase
conjugate may be prepared and refrigerated at 2-4C for as
long as 3 months. Likewise, membranes may be blotted and
stored for several months in a dry location prior to testing.
The antiserum/blocking solution may be prepared and re-
frigerated 1 day prior to use, but the substrate developing so-
lution must be prepared immediately prior to use.

While reactions were observed in all infected tissues test-
ed, corm tissue harvested at the end of the season proved to
be most satisfactory. Root tissue was frequently absent or de-
generated and unsatisfactory for blotting. Leaf tissue was sat-
isfactory, however, this tissue would be absent when corms are
purchased from outside sources or following storage. The vi-
rus appears to be evenly distributed throughout the corm tis-
sue, and it is readily detectable at all stages of production and
storage.

Sampling strategies: Gladiolus bulbs which had become in-
fected with CMV the previous season generally develop “white
break” symptoms upon sprouting. These are often rogued
and destroyed. Gladiolus plants which become infected after
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Table 1. Buffer Solutions and Materials.

Material Source
TBST Buffer
0.02 M Tris 315¢g Fisher: 153-500
0.15 M NaCl 87¢g Fisher: $271-3
1.0% Tween 20 1.0 ml Fisher: BP337-100
Adjust to pH 7.2 in 1.0 liter distilled water.
Pre-mix and refrigerate.
Substrate Buffer
0.1 M NaCl 584¢g Fisher: $271-3
0.1 M Tris 15.76 g Fisher: 153-500
Adjust to pH 9.5 in 1.0 liter distilled water.
Pre-mix and refrigerate.
Substrate
0.1 M MgCl, 20 ul Fisher: M33-500
Pre-mix 1.0 g MgCl, - 6H,0 in 50 ml de-ionized H,O; store.
0.1 M NBT 20 ml GIBCO/BRL:  1820-016
(nitro blue tetrazolium)
0.1 M BCIP 20 ul GIBCO/BRL: 1820-016
(bromo-chloro-indolyl phosphate)
substrate buffer 20 ml
Mix just prior to use.
Cucumber Mosaic Virus Antiserum . ............... *ATCC: ATCC PV-30
anti-rabbit alkaline phosphatase conjugate ............... Sigma: A3687
nitrocellulose membrane .................. ... .. Bio-Rad: 162-0115
petridishes .............. ... ... Fisher: 8-757-12
pipette tips 200 ul .. ... .. L Fisher: 21-278-51
pipetter 220ul ... ... Rainin Pipetman
latex gloves ... ... Fisher
shaker ... ... .. i Fisher
magnetic stirrer &stirbars . ....... ... oo e Fisher
bleach

powdered skim milk

*ATCC = American Type Culture Collection

they mature and after the flowers have been harvested, will
not develop symptoms until they are planted the following
season. Thus, the grower does not know the health status of
the crop prior to digging and processing for the next season.
Inasmuch as digging, processing, storage and re-planting
costs are substantial, knowing the health status of the bulbs

Table 2. Direct tissue blotting procedure.

Prepare buffers (see Table 1).
Blot tissue on nitrocellulose membrane.
Extract sap from healthy tissue in TBST (1 g tissue:5 m TBST).
Incubate the membrane with shaking for 1-2 hours at room tempera-
ture in the cross-absorbed CMV antiserum prepared by diluting antise-
rum 1:1000 in a solution consisting of equal volumes of blocking
solution and the healthy sap extracted in TBST (step 3).
Wash in TBST, with shaking, 5 min. Repeat 2 more times.
Dilute the anti-rabbit alkaline phosphatase conjugate 1:30,000 in
blocking solution. Ex. 1:30,000 = 0.67 ul conjugate in 20 ml of blocking
soln. This solution can be frozen and re-used about 3 times.
7. Incubate the membrane in the anti-rabbit alkaline phosphatase conju-
gate, on a shaker for 1 hour at room temperature.
8. Wash in TBST with shaking 5 min. Repeat.
9. Wash in substrate buffer with shaking 5 min.
10. Mix the substrate. Begin mixing the substrate during the last wash. Do
not make it sooner as it is light sensitive.
11. Incubate membrane in substrate in the dark until reaction is adequate.
Do not shake.
12. Stop the reaction with distilled H,0.
13. Clear any chlorophyll or bulb tissue stains by incubating a few minutes
in 20% chlorox (to give a final solution of 1% sodium hypochlorite).
14. Rinse off the chlorox with distilled H,O.
15. Allow the membrane to dry on paper towels and store in a ziplock bag,
protected from light.
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can have a significant economic impact. By testing a statisti-
cally significant number of bulbs, this blotting technique
could be used to determine if the percentage of bulbs that re-
main virus-free after growing in the current season is great
enough to warrant harvesting as opposed to being destroyed.
Direct tissue blotting can also be used to determine the vi-
rus status of bulbs prior to purchasing from outside sources.
Likewise, this method can be used to index bulbs prior to
placing meristems in culture for rapid multiplication.
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Abstract. A survey of Florida greenhouse growers was conduct-
ed to assess research and extension priorities in floriculture.
Florida growers were split into three groups based on their
gross sales for 1995. Regardless of gross sales, all growers
rated growing a quality crop, markets, financial concerns, and
pest management as important issues. The majority of grow-
ers felt that they were able to acquire adequate information
pertaining to greenhouse issues. Small growers (based on
1995 sales) reported getting their information from in-state ex-
tension agents, in-state extension publications, and trade jour-
nals while medium-sized growers reported getting their
information from trade journals, professional association
newsletters, and sales representatives. Large growers’ main
source of information was from professional association
newsletters and sales representatives. Fifty-seven percent of
the growers surveyed reported that they had contributed finan-
cial support for research in problem areas they encountered in
their business. The results of this survey suggest that floricul-
ture research in Florida should concentrate on crop produc-
tion issues and that growers are getting the information they
need from a variety of sources.
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The United States produces approximately $3.4 billion
worth of floriculture products annually, ranking it third in
the world (Hamrick, 1996). Florida produced more than
$660 million of floriculture products in 1995, ranking it sec-
ond in the United States (USDA, 1997). Florida growers pro-
duce potted plants, hanging flowering baskets, cut flowers,
bedding and garden plants, ferns, and foliage plants.

Because of the wide variety of floriculture crops grown in
Florida as well as the large number of growers in the state, it
is difficult to assess research and extension priorities. Floricul-
ture researchers at the University of Florida in conjunction
with researchers from Auburn University, Berry College, Lou-
isiana State University, Mississippi State University, North
Carolina State University, and the University of Tennessee
wrote an 11 question survey on greenhouse operation and
management issues to learn growers opinions about problem
areas they encounter in their business. It was the intent of this
survey to help researchers prioritize research and extension
efforts based on issues of concern to growers. Information
from Florida growers was extracted and is presented here.

Materials and Methods

The 1l-question survey consisted of two types of ques-
tions. The first type of question asked growers to rate various
issues on a scale of 1 to 6 with 6 being issues of great impor-
tance and 1 being issues of no importance. The other type of
question asked growers to circle all responses that applied to
their business.

The survey was distributed to =400 growers in the state of
Florida in spring 1996 with a return rate of =20% (21% of re-
sponses from northern Florida, 55% of responses from cen-
tral Florida, and 23% of responses from southern Florida).
Based on gross sales for 1995, the growers were divided into
three groups: group 1 with sales of 0 to $99,999 (14%), group
2 with sales of $100,000 to $999,999 (55%), and group 3 with
sales > $1,000,000 (31%). The majority of group 1 growers
had =10,000 to 25,000 sq.ft. of greenhouse production under
cover and/or =0 to 0.25 acres of production space not under
cover. The majority of group 2 growers had 10,000 to 50,000
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