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The success of the first years venture prompted this same grower to build
three more similar houses. The four houses have since been modified from
annual plastic film covering to a semi -permanent fiber glass roof and sides.
Numerous cultural and engineering and marketing variations have been tried
from time to time to determine best practices for local adaptation.

Application of these followed careful and sometimes extensive study and
evaluation by this agent and appropriate resource personnel in order to provide
the best qualified opinion possible.

Since these early pioneering efforts, other operations have ensued. Most
have been smaller scale attempts, some of which have been discontinued because
of zoning restrictions, vandalism, etc. However, during the summer of 1964
another larger commercial scale operation consisting of three houses, enclos-
ing about 1 -1/2 acres was established. More, and certainly continued varia-
tions of protective vegetable cropping is anticipated as more technology is
gained that will reduce the high risk currently involved.

Bacterial Soft -Rot of Vegetables
(William J. H. Stone

Abstract: A highly virulent bacterial isolate was obtained
from Arizona vegetables. Pathogenicity and physiological
studies were made in an effort to correctly identify the
isolate.

Introduction

A bacterium was isolated from wilted, butt -rotted lettuce and rapini (a
speciality crop similar to broccoli) plants during the fall of 1963, and from
infected potato plants in the spring of 1964. Infections were first found in
wilted, soft -rotted rapini plants. Infected lettuce plants were discolored
and wilted. Rotting of the lower stem had occurred and had extended into the
head in many cases. Discoloration of the interior of the larger roots was evi-
dent in both lettuce and rapini. Infected potato plants exhibited typical
black -leg symptoms and tuber rots.

Methods

Isolates obtained were inoculated to surface sterilized carrot discs to
determine pathogenicity. Those causing a rapid soft -rot of the carrot tissues
were selected for further testing. Fresh lettuce heads were inoculated with
the isolates by smearing a loop of bacterial suspension on the freshly cut
butts. The heads were then placed in plastic bags at room temperature for in-
cubation. Decay was evident within 24 hours and by 72 hours the entire head
was macerated by the isolates. The controls, treated with a loop of sterile
distilled water, remained firm.
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It appeared that the isolated organism was a particularly virulent strain
and probably a member of the genus Erwinia. Isolates of E. carotovora, E.
carnegieana (from saguaro cactus), E. chrysanthami, E. ariodeae and E. atro-
septica were obtained for comparative studies.

Onion bulbs, squash and tomato fruit, and saguaro seedlings were inoculated
with E. carotovora, the cactus and the Arizona isolates (i.e., from rapini,
lettuce and potato) by injecting bacterial suspensions into the tissues with a

hypodermic syringe. Breakdown of squash and cactus seedlings had begun within
24 hours after inoculation with the Arizona isolate. After 3 days E. carotovora

and the Arizona isolates had macerated the squash fruit. None of the isolates

affected the tomato fruit, probably because of the acidity of the fruit. All
isolates caused soft rotting at the point of injection on the onion bulbs. The

cactus was entirely macerated by the Arizona isolates; the other 2 organisms
had killed the plants but were slower in activity.

All the organisms were inoculated into lettuce butts by stabbing the butts
with an inoculating needle after application of a transfer loop of bacterial

suspension. The organisms caused tissue breakdown to various extents. The

Arizona isolate caused the most rapid and complete maceration of the lettuce

heads. E. aroideae was slightly more severe than E. atroseptica, followed by

two E. carotovora isolates. The E. carnegieana isolates did only slight damage

to the stems.

Previous tests were done with harvested plant tissues, so we decided to
try inoculation of growing plants as an additional test. Potato plant stems

were inoculated by a hypodermic needle with the various isolates. The Arizona

isolate always caused black -leg symptoms rapidly. E. aroideae and E. atroseptica
produced symptoms, but neither as severely nor as rapidly as the Arizona iso-
late. E. carnegieana isolates occasionally would kill a plant. Seedlings of

potato plus other crop species were later inoculated in two different tests.
Species used were potato, squash, lettuce, tomato, cucumber, rapini, and cowpea.

The Arizona organism was the most severe on the most species of plants,
indicating its variation from the other isolates. E. ariodeae and E. atro-

septica appeared to be the closest in reaction. One difference observed was
that E. ariodeae caused abundant root formation at the point of inoculation of
tomato stems while none of the others did.

Laboratory investigations showed the Arizona isolate to be a gram- negative

rod, motile, and not acid -fast. Flagella staining indicated peritrichous

flagella.

Studies of the physiological properties were made according to the Manual
of Microbiological Methods of the Society of American Bacteriologists. Most

of the physiological tests were run at least four different times and included

all the isolates. Carbohydrate utilization was determined with 1% concentra-
tions of the carbohydrates in Difco phenol red broth base. Difco nitrate agar
was used for nitrate reduction tests and Difco SIM medium was used for hydrogen

sulfide and for indole production determinations. Gelatin liquefaction was
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determined with Difco nutrient gelatin. The methyl red, Voges -Proskauer, and
pectate gel liquefaction tests were carried out as recommended in the Manual
of Microbiological Methods.

Discussion

The data are presented in Table 1. The data indicate the Arizona isolate
resembles E. carotovora more than the others in its reaction in maltose and
dextrin; its reaction to ethanol, however, is the same as E. atroseptica.
The.plant inoculation studies indicated that our isolate did not coincide with

E. carnegieana. These carbohydrate fermentation studies tended to support

those observations. The Arizona isolate appears to be more similar to E.
ariodeae in the physiological tests other than carbohydrate fermentations,
particularly in the Voges -Proskauer reaction and in the production of gas and

indole. E. chrysanthami seems to agree with our organism in its physiological
characteristics, but some bacteriologists feel that E. chrysanthami should be

considered as a formae specialis of E. atroseptica. The Arizona isolate is
culturally close to E. chrysanthami but no more so than to E. atroseptica when
all characteristics are considered. It thus appears to be an unusually virulent
isolate of either E. ariodeae or E. atroseptica. It is of importance to point

out that it reacts as E. ariodeae in gas production but as E. atroseptica in

growth in 1% ethanol. These reactions are considered by some to be distinguish-

ing characters between the two species.

Table 1. Reactions of bacterial isolates in physiological tests.

Isolate

Maltose
fermen-
tation

Dextrin
fermen-
tation

Ethanol
fermen-
tation

Gas
produc-
tion

Voges-
Proskauer Indole

E. carotovora -

+
-

+

+
-

+
-

-

+

+

-E. carnegieana
E. chrysanthami + ++ _ + +

E. ariodeae ++ ++ + - + +

E. atroseptica + + + - +

Arizona isolate - - - + +

+ positive reaction
- negative reaction
+ variable reaction

Low Volume Spray Applications of Technical Malathion to Vegetable Crops

Paul D. Gerhardt)

Abstract: An experimental application of technical grade mala-
thion was made by helicopter to a mixed planting of vegetables
on the University of Arizona Mesa Experiment Station. Technical
malathion at the rate of one pint per acre was not phytotoxic to
onions, carrots, lettuce, cabbage, broccoli and cauliflower. This

dosage did not satisfactorily control cabbage loopers and beet
armyworms.
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