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Abstract. Sodium azide was rototilled into
chrysanthemum beds at rates of 10, 20, or 40 Ib
AI/A. The 40 b AI/A rate was phytotoxic to
rooted cuttings set 2, 7 and 12 days later. Furadan
(carbofuran), similarly applied at 10 1b AI/A, in-
creased flower stem weight 19 percent. Applica-
tion of a sodium azide-Furadan combination, each
at 10 b AI/A, increased stem weight 12 percent
over the untreated control. Twenty and 40 1b AT/A
of sodium azide alone reduced pigweed (Ama-
ranthus retroflexus), but had no effect on goose-
grass (Eleusine indica). Furadan and the high
rate of sodium azide reduced the severity of root-
knot nematode infestations.

A successful pest management program for
high value crops such as chrysanthemum must in-
clude economic control of weeds, nematodes, soil-
borne pathogens and insects. Recent observations
indicate that, currently, preplant soil fumigants
or steam are used at least once a year in all com-
mercial chrysanthemum ranges for production of
quality cut flowers and planting stock. Cost esti-
mates range from 150 to 600 dollars per acre. Be-
cause of the high cost and inconvenience of cur-
rent fumigation practices, new methods and ma-
terials are constantly being sought to reduce cost,
improve crop timing, increase safety of the opera-
tion to employees and crop plants, and reduce pos-
sible environmental pollution. Development of a
program utilizing a relatively inexpensive nemati-
cide has been limited by lack of an adequate soil
fungicide-herbicide to complete the control spec-
trum.

Sodium azide may possibly serve this purpose.
It is a solid material which can be easily applied
in granular form with relatively inexpensive equip-
ment. Sodium azide has shown herbicidal activity
against burmuda grass (Cynodon dactylon) (3)
and mugwort (Artemisia wvulgaris) (2). Potas-
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sium azide, like the sodium salt an enzyme in-
hibitor, reduced loss of peanut yield to Selerotium
rolfsii and controlled Florida beggarweed (Des-
modium tortuosum) (5). Adams, et al. (1) dem-
onstrated that, although biological effectiveness was
greatest in an acid soil, phytotoxicity increased
with increasing soil pH from 5.0 to 7.0.

Carbofuran also is most effective as a nemati-
cide in acid soils; at pH 7.5 and higher, the chem-
ical degrades. Results with both chemicals are de-
pendent on moisture level: carbofuran diffuses
into the soil water from the granule and the hy-
drazoic acid active breakdown product of the azides
dissolves in the soil water (4).

The objective of this study was to evaluate
sodium azide alone and combined with the contact
rematicide Furadan (carbofuran) for control of
weeds, soil-borne disease organisms and root-knot
nematodes (Meloidogyne spp.) in chrysanthemum
cutflower production on an acid sandy soil. Plant-
ing dates were included as a variable in the test
to determine the waiting period necessary for
dissipation of the chemical from the soil before
plants may safely be set into treated areas.

Materials and Methods

Chrysanthemum beds which had supported 2
crops annually for 8 years were selected for the
evaluation of sodium azide alone and in combina-
tion with Furadan, At the time of treatment the
seep irrigated Myakka fine sand was characterized
by a pH of 5.1, <1 percent organic matter and 13
percent moisture. Air temperature was 72 F (22
C), soil temperature at a 4-inch depth was 46 F
(8 C) at treatment.

Ten percent granular formulations of sodium
azide and Furadan were broadcast alone and in
combination at the rate of 10 1b AI/A on 12 x
4-ft plots. Sodium azide was also applied at 20 and
40 1b AI/A. Four replications including each treat-
ment and an untreated control were rototilled to
a depth of 8 inches, bedded and compacted with
a press. Treatments were arranged in a split-plot
design.

Rooted cuttings of chrysanthemum (cv. ‘Show-
off’ and ‘Dark Red Beauregard’) were set 2, 7 and
12 days after soil treatments. Resets were made as
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required. Both cultivars were grown single-stem-
med and the mature flower stems were counted
and weighed at harvest. The experimental area
was seep irrigated continuously through tile buried
18 inches below the bed surface. Additionally, all
cuttings were hand watered lightly several times
daily for 17 days after planting to facilitate sur-
vival of the plants. Rainfall during the first 21
days after treatment totaled 0.9 inch. Only one
appreciable rainfall occurred during the growing
season: 1.8 inches 35 days after the last planting.
Following harvest the plant roots were dug and
examined for incidence and severity of root-knot
nematode galling.

Results

Rooted cuttings set 2 days after soil treatment
with 20 1b/A sodium azide and cuttings set up to
12 days after application of 40 Ib/A began to wilt
on day 19 and declined rapidly. Examination of
root systems indicated that the base of the stem
and original roots were severely damaged. New

Table 2.
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Table 1. Percent change in flower
production following soil
treatment with sodium azide
(NaN3) and Furadan,

Treat- Days after Treatment
ment Lb/a 2 7 12 21
NaN3 10 -10 2 9
20 * ~19 2 -7
40 % 3 * 10
NaN3 + :
Furadan 10410 4 10 12

Furadan 10 7 21 19

*Plants declined at 19 days and
were replaced at 21 days,

Effect of sodium azide (NaN3) and Furadan on

flower production (1b/plant) and surv1val of root-knot
nematodes in chrysanthemum,based on the last plantlng

date of each treatment,

Lbs Stem Wt (lb/plant) Root-knot IndexY
Treatment AIL/A  Showoff Beaurezard Showoff Beauregard
Control .35ab”  ,57b 1.9bc b.7c
NaN; 10 .31b .57b 2.2c 4.2¢c

20 .26¢c « 54b 2.3c 3.4b

40 .3%a . 56b 1.2a 3.5b
NaN3 +
Furadan  10+10 .31b .63a 1.5ab 2.5a
Furadan 10 .40a .62a 1.0a

- 3.2b

Y0=none
5=severe galling

*Numbers followed by the same letter within each column
do not differ at the 5 percent level of probability,
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roots had emerged along the stem just beneath
the soil line. Apparently, when hand watering was
cbandoned 17 days after the chemicals were in-
corporated, these shallow adventitious roots were
no longer able to sustain the plants.

Resets planted 21 days after plots were treated
with 20 and 40 lb/A sodium azide survived al-
though production was improved only 10 percent
with the high rate and not at all with the low
rate (Table 1).

Furadan, compared to the untreated control,
improved stem weight 20 percent when plants were
set 7 to 12 days after treatment (Table 1). Sodium
azide applied alone at 10 Ib/A was phytotoxic to
plants set 2 days after treatment and it improved
yield less than 10 percent when plants were set
after 12 days. Furadan and sodium azide com-
bined produced intermediate results which re-
flected nematode control by Furadan and phy-
totoxicity of sodium azide. The cultivar ‘Showoff’
was more sensitive to sodium azide than ‘Dark
Red Beauregard’ (Table 2).

Beauregard supported a larger population of
root-knot nematodes than Showoff (Table 2). Se-
verity of nematode galling was reduced on Beaure-
gard by all treatments except the 10 1b/A rate
of sodium azide. Similar results pertained for
Showoff with failure of both 10 and 20 Ib/A of
azide.

The efficacy of sodium azide as a herbicide
differed with the weed species. The number of
pigweed seedlings (Amaranthus spinosus) per
square foot of soil treated with 20 and 40 Ibs/A
azide was reduced significantly (Table 3). Goose-
grass (Elusine indica) numbers were not sig-
nificantly affected by the chemical; however, the
total weight of both weed species in the higher
rates of azide was reduced. Furadan did not af-
fect the number of seedlings which emerged, but
did increase the weight of weeds produced.

The following observations are made from
these data:

1. In an acid (pH 5.1) sandy soil exposed to
only one appreciable rain while being seep ir-
rigated continuously, rates of 10-40 1b AI/A
sodium azide were not adequate for the broad-
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Table 3. Weed infestations per square foot of
chrysanthemum beds treated 5 weeks previously
with sodium azide (NaN3) and Furadan,

Weed
Weeds/Square foot Weights
Ireatment Lbs/A Pigweed® Goosegrassy )
Control 154c% 128 152¢
I\‘aN3 10 109bc 144 132bc
20 65ab 215 97b
40 2la 126 45a
NaN3 +
Furadan 10410 88abc 145 105b
Furadan 10 142¢ 140 191d

XAmaranthus spinosus

YEleusine indica

ZNumbers followed by the same letter within
each column do not differ at the 5 percent
level of probability.

spectrum soil-borne pest control necessary for
quality high value crops like chrysanthemum.

2. Even at low application levels, the dissipa-
tion and degradation pattern of sodium azide in-
dicates a waiting period requirement of 3 weeks
or possibly longer, eliminating the possibility of
shortening the current practice of waiting 2 to 3
weeks after soil fumigation before planting.

3. There were significant differences in re-
sponse of chrysanthemum cultivars and weed
species susceptibility to sodium azide.

4. Furadan alone compared favorably with
sodium azide alone in all parameters recorded dur-
ing the experiment except for the mass of weeds
which infested the plots. Furadan did not increase
the number of weeds which germinated; however,
weeds in Furadan-treated soil excelled in weight.
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