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Abstract. 

 

Field experiments were conducted to measure the yield
response of Cantaloupe (

 

Cucumis melo

 

), pepper (

 

Capsicum an-
nuum

 

), and tomato (

 

Lycopersicon esculentum

 

) to an organic
fertilizer derived from hydrolyzed feather, meat, bone, and
blood meal, sulfate of potash and langeinite (Nature Safe 10-2-
8). The effects on soilborne pests, soil nutrient concentrations,
and soil microorganism populations were also determined. The
field site had been previously cropped to tomato using conven-
tional production practices and was judged to have low soil fer-
tility. Application of 560 N, 110 P, 440 K (kg·ha

 

-1

 

) resulted in an
increase in soil pH, ammonia concentrations and counts of to-
tal soil fungi, but not total soil bacteria. Based on observations
of growth, necrosis and mortality an application rate of 440 N,
88 P, 352 K (kg·ha

 

-1

 

) was phytotoxic to pepper. Phytotoxicity
on tomato was observed at an application rate of 1120 N, 220
P, 880 K (kg·ha

 

-1

 

). A quadratic effect of application rate was ob-
served for yield of pepper (r

 

2

 

 = 0.83) and tomato (r

 

2

 

 = 0.98). Op-
timum yields were projected to occur at 310 N, 62 P, 248 K
(kg·ha

 

-1

 

) for pepper and 400 N, 80 P, 320 K kg·ha

 

-1 

 

for tomato. A
second location that had been previously cropped to vegeta-
bles under certified organic production guidelines and had
moderate levels of soil fertility, was used to test the effect on
cantaloupe yields. An application rate of 110 N, 22 P, 88 K
(kg·ha

 

-1

 

) of Nature Safe increased early yields as compared to
a formulation of dried poultry manure (NOPI 5-4-5) applied at
112 N, 90 P, 112 K (kg·ha

 

-1

 

) or an unfertilized control. However,
final total yields of cantaloupe were similar among the three
treatments. The effect of fertilizer rates on emergence of yellow
(

 

Cyperus esculuntus

 

) and purple nutsedge (

 

C. rotundus

 

) was
erratic with suppression observed at rates phytotoxic to pep-
per. Reductions in the incidence of southern blight, caused by

 

Sclerotium rolfsii

 

, occurred on tomato and pepper at applica-
tion rates below the rates required for optimum yields. This
study demonstrates that organic fertilizers can provide multi-
ple benefits for Florida vegetable production systems includ-
ing improving fertility, increasing soil microbial populations,
and reducing the incidence of a soilborne disease.

 

Mention of a trademark, warranty, proprietary product, or vendor does
not constitute a guarantee by the United States Department of Agriculture
and does not imply its approval to the exclusion of other products or vendors
that may also be suitable. This research was supported by Osceola Organics
and Griffin Industries, Inc.
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In Florida, the production of high value, fresh market veg-
etable crops such as tomato (

 

Lycopersicum esculentum

 

) and
pepper (

 

Capsicum annuum

 

) has traditionally relied on a com-
bination of high analysis fertilizers and fumigation under
raised, polyethylene mulched beds (Geraldson, 1962; Gerald-
son et al., 1965; Maynard and Olson, 2001). Since the 1970s,
fumigation had been conducted almost exclusively with me-
thyl bromide:chloropicrin mixtures. Florida tomato and pep-
per growers now account for 24% of the methyl bromide
consumed in the United States for soil fumigation (U.S. EPA.,
2002). Methyl bromide has been identified as a significant
contributor to the destruction of the ozone layer (World Me-
teorological Organization, 1998) and a phaseout of its pro-
duction and importation in the United States will be
completed in 2005 (Federal Register, 2000). Methyl bromide
has been considered essential for the production of many
fresh market vegetables in Florida; and without a suitable re-
placement, direct losses in sales are projected to exceed $1
billion (Spreen et al., 1995).

Nonchemical alternatives to methyl bromide include host
resistance, organic amendments, crop rotation, soil solariza-
tion, and other cultural practices (Chellemi, 2002). High ni-
trogen containing organic amendments have been used to
effectively control soilborne plant pathogens and plant para-
sitic nematodes (Cook and Baker, 1983; Lazarovits et al.,
1999; Rodriguez-Kabana, 1986; Tsao and Oster, 1981). Two
distinct modes of action can be attributed to the suppression
of soilborne pests using these amendments. A direct mode in-
volves the accumulation of compounds such as ammonia
(NH

 

3

 

) or nitrous acid (HNO

 

3

 

) at levels toxic to soilborne
pests (Lazarovits et al., 2000; Tenuta and Lazorvitis, 2002). An
indirect mode involves the alteration of soil microbial com-
munities to create an environment antagonistic to soilborne
pests (Jenkinson and Powelson, 1976; Lumsden et al., 1983).
High nitrogen-containing organic fertilizer can also serve as a
nutritional alternative to high-analysis mineral fertilizers
(Blatt, 1991). The objectives of this study were to test the suit-
ability of an organic fertilizer approved by the Organic Mate-
rials Review Institute (OMRI, Eugene, Ore.) for the
production of fresh market vegetables and to measure the im-
pact of application rates on plant health, soil quality and pop-
ulations of weeds and soil microorganisms.

 

Materials and Methods

 

Fall 2000 Tomato and Pepper Experiments

 

. In the fall of 2000,
two experiments were conducted in St. Lucie County, Florida
at a location that had been in conventional tomato produc-
tion for 10 years. The soil type was a Pineda fine sand (loamy,
siliceous, hyperthermic, Arenic Glossaqualfs) with low organ-
ic matter, cation exchange capacity, and residual levels of N
and K (Table 1). Each experiment received the same fertilizer
and soil disinfestations treatments. One experiment was
planted to tomato and the other to pepper.

Main treatments were three application rates of an organ-
ic fertilizer and one application rate of a synthetic mineral fer-
tilizer (Table 2). The organic fertilizer was derived from
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hydrolyzed feather, meat, bone and blood meal, sulfate of
potash and langeinite (Nature Safe 10-2-8, Griffin Industries,
Inc., Cold Spring, Ky.) and approved by OMRI. Subtreat-
ments were with or without soil solarization. Main treatments
were arranged in a randomized complete block design with
four replications. Main plots were 2 

 

×

 

 30 m and subplots were
2 

 

×

 

 15 m. Fertilizer treatments were broadcast applied into
the main treatments and rototilled to a depth of 15 cm on 28
Aug. Raised beds, 25 cm high 

 

×

 

 90 cm wide, were constructed
and covered by low density-polyethylene plastic mulch on the
same day. Clear plastic was used for the soil solarization treat-
ment and white over black, co-extruded plastic was used for
the nonsolarized treatment. The solarization period extend-
ed for 44 d and was terminated on 11 Oct. by painting the
plastic mulch white with a latex paint. Both experiments were
planted with 6-week-old ‘Boynton Bell’ pepper seedlings on
16 Oct. In the tomato experiment, pepper transplants were
removed on 30 Oct. and replaced with 6-week-old ‘Florida 91’
tomato seedlings on 1 Nov.

Soil samples were collected 24 days after fertilizer applica-
tions to measure soil pH, nitrate levels, and populations of to-
tal bacteria and fungi. Five cores (2 x 15 cm) were removed
randomly from each plot and bulked together in double plas-
tic bags. Samples were held at 5 

 

°

 

C until analysis. Counts of to-
tal bacteria and total fungi were determined by adding 10 g of
soil to 90 ml of sterile water agar (0.1% w/v) in a plastic
pouch (17 cm 

 

×

 

 30 cm). The pouches were heat-sealed and
shaken on an orbital shaker (200 rpm) for 2 h. Then the soil
mixtures were homogenized by placing the pouches in a
Stomacher blender set on normal speed for 30 s. Serial 10-
fold dilutions were prepared in saline solution (0.85% NaCl)
and plated onto acid potato dextrose agar (fungi) and Psue-
domonas-Agar F (bacteria).

Ammonia concentration was determined by shaking a
mixture of soil (8 g) and water (40 ml) on an orbital shaker
(200 rpm) for 1 h and then centrifuging for 5 min. The super-
natant was analyzed for anions with a DIONEX DX-100 Ion
Chromatograph. Anions were separated using an IonPac
AS12A column (4 

 

×

 

 200 mm) with 2.7 mM Na

 

2

 

CO

 

3

 

/0.3 mM
NaHCO

 

3

 

 buffer (1.5 ml·min

 

-1

 

). Samples and standards (12.5
(L) were injected with concentrations in the 1-150 ppm
range. Peaks were measured with an ion conductivity detector
and quantified using Millenium™ software. Ammonia con-
centrations were calculated as the fraction of total (NH

 

3 

 

+
NH

 

4
+

 

) in solutions using the Henderson-Hasselbalch equa-
tion knowing soil pH and incubation temperature.

Counts of nutsedge plants emerging through the plastic
were taken 59 and 105 d after treatments were applied. Counts
of the total number of weeds emerging through the plastic
and present in the planting holes were taken 105 d after treat-
ment. Plant health assessments were made at 41 and 55 d after
transplanting in the tomato and pepper experiment, respec-
tively using an index where: 0 = plant dead or moribund; 1 =
no growth observed since transplanting; 2 = growth observed
but plant remained stunted; 3 = slight necrosis of foliage ob-
served; and 4 = healthy plant. Data was analyzed as a split-plot
experiment using the general linear models procedure in
STATISTICA (StatSoft, Tulsa, Okla.). Variance in microbial
count data was normalized using the 

 

ln 

 

(

 

x

 

 + 1) transformation,
where 

 

x

 

 equals the average number of propagules per gram of
dry soil. Plant health assessments were normalized prior to
analysis using the square root transformation.

 

Spring 2001 Cantaloupe Experiment

 

. The 2001 cantaloupe
experiment was conducted in Indian River County, Florida
on a certified organic vegetable farm that had been in pro-
duction for 5 years. The soil type was a Winder fine sand (fine-
loamy, siliceous, hyperthermic, Typic Glossaqualfs) with
moderate levels of organic matter, residual N, and cation ex-
change capacity and high levels of P and K (Table1). Treat-
ments were (a) a control (no additional fertilizer), (b) the
organic fertilizer derived from feather meal (Nature Safe 10-
2-8), and (c) a pelletized, dried, poultry manure (NOPI 5-4-5,
Natural Organics Products International, Mt. Dora, Fla.) and
were replicated four times in a randomized complete block
design. Nature Safe 10-2-8 was applied 1.1 ton/ha (at 112
N,10 P,74 K (kg·ha

 

-1

 

, respectively). NOPI 5-4-5 was applied at
2.2 mt/ha (112 N, 39 P,93 K (kg·ha

 

-1

 

, respectively). Replicate
plots measured 6 m wide x 20 m long. Within plots, three rows
were established on a 2 m spacing. Fertilizer was applied and
raised-plastic-mulched beds were constructed on 28 Feb. us-
ing procedures described in the Fall 2000 tomato and pepper
experiments. Eighteen-day-old ‘Athena’ cantaloupe seedlings
were transplanted on 2 Mar. Plots were harvested on 7, 10, 14,
and 17 May and marketable yields were determined.

 

Table 1. Chemical and physical characteristics of soils at the field experimental sites.

Percent base saturation Soil texture

Site Organic matter ENR

 

z

 

 P K pH CEC

 

y

 

K Mg Ca H Na sand silt clay

 - - - - - - - -kg·ha

 

-1

 

 - - - - - - - - - - - - - - - - - - - - - - - - - - % - - - - - - - - - - - - - - - - - -  - - - - - - - - - -% - - - - - - - - - -

St. Lucie County 1.7%  78 287 96 6.9 4.2  3  8 87 2 0 93 4 3
Indian River County 4.3% 145 443 236 6.6 9.3  5 17 70 8 0 90 5 5

 

Z

 

ENR = estimated nitrogen release (kg·ha

 

-1

 

).

 

y

 

meq/100 g soil.

Table 2. Nutrient application rates (per ha) for tomato and pepper fertilizer
treatments.

Fertilizer Rate N P K

MT/ha - - - - - - - kg·ha

 

-1

 

 - - - - - - - 

Fall 2000 Experiments

Organic 10-2-8  2.2 220 44 176
Organic 10-2-8  5.5 550 110 440
Organic 10-2-8 11.0 1120 220 880
Synthetic 16-0-19  1.4  224  0  266

Spring 2001 Experiments

Organic 10-2-8  0.0  0  0  0
Organic 10-2-8  2.2 220 44 176
Organic 10-2-8  4.4 440 88 352
Organic 10-2-8  6.6  660 132 528
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Spring 2001 Tomato and Pepper Experiments

 

. Additional to-
mato and pepper experiments were conducted at the St. Lu-
cie county location described earlier. Identical fertilizer
treatments were applied to both experiments. Treatments
were Nature Safe 10-2-8 applied at 0, 2.2, 4.4, and 6.6 ton/ha
(Table 2). Treatments were arranged in a randomized com-
plete block with four replications. Each replicate plot was 2 

 

×

 

33 m. Fertilizer was broadcast applied and rototilled to a
depth of 15 cm on 7 Mar. Immediately following incorpora-
tion of the fertilizer, 25 cm high 

 

×

 

 90 cm wide beds were con-
structed and covered by white over black, co-extruded, low
density, polyethylene plastic mulch. Six-week-old ‘Enterprise’
pepper seedlings were transplanted into the pepper experi-
ment and 6-week-old ‘Florida 91’ tomato seedlings were trans-
planted into the tomato experiment on 26 Mar., 19 d after
fertilizer applications. Plant spacing within rows was 45 cm.

Plants health ratings were made 53 d after transplanting
using the same 0-4 rating scale previously described. The
number of nutsedge plants emerging through the plastic was
counted 52 d after transplanting. Disease ratings for southern
blight (

 

Sclerotium rolfsii

 

) were made 74 d after transplanting.
Plants were harvested on 8 June and marketable yield deter-
mined. Disease incidence and plant health data was normal-
ized before analysis using the arc sine transformation, and
square root transformation, respectively. Data were subjected
to an analysis of variance. Regression analysis was conducted
to quantify the relationship between application rates and
marketable yield.

 

Results and Discussion

 

Fall 2000 Tomato and Pepper Experiments. 

 

In the fall 2000 ex-
periments, ammonia levels in the soil solution were affected
by fertilizer treatments in both experiments but not by soil so-
larization. When the application rate of N was 224 kg·ha

 

-1

 

, am-
monia levels in the soil solution were negligible, regardless of
the source of fertilizer (Tables 3, 4). When the application
rate for the organic fertilizer was increased 2.5 fold, ammonia
levels increased dramatically. Similar trends were observed
for soil pH in the tomato experiment (Table 3). In the pep-
per experiment, differences in soil pH were observed be-
tween the organic and mineral fertilizer when applied at the
same N rate (Table 4). 

Counts of total bacteria from soil samples taken 24 d after
application were not affected by fertilizer or solarization treat-
ments in either experiment. Counts of total fungi in soil sam-
ples were not affected by soil solarization but increased in the
organic fertilizer treatments when the application rate was in-
creased (Tables 3 and 4). Nutsedge populations emerging
through the plastic mulch were a mixture of yellow (

 

Cyperus
esculentus

 

) and purple nutsedge (

 

C. rotundus

 

). At 59 d after ap-
plication, nutsedge counts were reduced by soil solarization
in both experiments. At 105 d after application, no differenc-
es in counts of nutsedge and total weeds were observed be-
tween the solarized and nonsolarized treatments. In the
tomato experiment, the organic fertilizer applications sup-
pressed the emergence of nutsedge at 105 d after application

 

Table 3. Effect of fertilizer treatments on soil properties, tomato health and emergence of weeds in Fall 2000 experiment.

Nutsedge

 

v

 

Total weeds

 

v

 

Fertilizer  Rate

 

z

 

NH

 

3

 

 y  pH Total bacteria

 

x

 

Total fungi

 

x

 

Plant health

 

w

 

59 d  105 d 105 d

Organic 10-2-8 2.2 0.0 a

 

u

 

7.0 a 2.2 x 10

 

7

 

 b 2.5 x 10

 

4

 

 b 3.3 a 1.8 a 2.5 ab 6.9 ab
Organic 10-2-8 5.5 22.3 b 8.3 b 2.3 x 10

 

7

 

 b 6.8 x 10

 

3

 

 a 2.6 a 0.0 a 0.0 b 17.5 b
Organic 10-2-8 11.0 55.8 c 8.8 b 4.6 x 10

 

7

 

 b 3.1 x 10

 

3

 

 b 1.7 b 0.5 a 0.5 b 3.0 a
Mineral 16-0-19 1.4 0.0 a 7.1 a 7.6 x 10

 

6

 

 a 2.3 x 10

 

4

 

 b 2.9 a 4.9 a 12.4 a 2.2 a

 

z

 

Metric tons/ha.

 

y

 

mM in soil solution.

 

x

 

Colony forming units (CFU) per gram of soil.

 

w

 

Plant health was estimated based on an index where 0 = plant dead or moribund; 1 = no growth observed since transplanting; 2 = growth observed but 
plant remained stunted; 3 = slight necrosis of foliage observed; and 4 = healthy plant.

 

v

 

Number per m

 

2

 

 of row, days = days after treatment application.

 

u

 

Mean separation by Duncan’s new multiple range test, 5% level of significance.

Table 4. Effect of fertilizer treatments on soil properties, pepper health and emergence of weeds in Fall 2000 experiment.

Nutsedge

 

v

 

Total weeds

 

v

 

Fertilizer Rate

 

z

 

 NH

 

3

 

 y  pH Total bacteria

 

x

 

Total fungi

 

x

 

Plant Health

 

w

 

59 d  105 d 105 d

Organic 10-2-8 2.2 1.4 a

 

u

 

7.8 b 1.3 x 10

 

7

 

 b 2.0 x 10

 

4

 

 b 2.1 a 13.9 b 28.8 a 49.0 a
Organic 10-2-8 5.5 19.6 b 8.4 c 3.3 x 10

 

7

 

 c 1.5 x 10

 

3

 

 ab 1.51 ab 12.5 b 19.4 a 37.6 a
Organic 10-2-8 11.0 51.0 c 8.8 c 3.3 x 10

 

7

 

 c 1.1 x 10

 

2

 

 a 0.86 b 0.8 a 7.6 a 15.4 a
Mineral 16-0-19 1.4 0.0 a 7.3 a 4.2 x 10

 

6

 

 a 1.5 x 10

 

4

 

 b 2.37 a 12.5 b 14.6 a 37.1 a

 

z

 

Metric tons/ha.

 

y

 

mM in soil solution.

 

x

 

Colony forming units (CFU) per gram of soil.

 

w

 

Plant health was estimated based on an index where 0 = plant dead or moribund; 1 = no growth observed since transplanting; 2 = growth observed but 
plant remained stunted; 3 = slight necrosis of foliage observed; and 4 = healthy plant.

 

v

 

Number per m

 

2

 

 of row, days = days after treatment application.

 

u

 

Mean separation by Duncan’s new multiple range test, 5% level of significance.
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(Table 3). However, at the same rating period, total weed
counts were highest when the organic fertilizer was applied at
5.6 tons/ha. In the pepper experiment, nutsedge and total
weed counts were not significantly different among the treat-
ments at 105 d after apllication.

Ratings for plant health were similar in the solarized and
nonsolarized treatments for both experiments. In the tomato
experiment, plant health ratings in the mineral fertilizer appli-
cation and the low and medium application rate of the organic
fertilizer were similar and no phytotoxic affects were observed
(Table 3). However, when the organic application was in-
creased to 11.2 t/ha, plant health declined significantly. Phyto-
toxicity symptoms observed in the high application rate
included seedling mortality, stunting, and necrosis of the foliar
tissue. Pepper appeared to be more sensitive to the increased
application rates of the organic fertilizer (Table 4). Symptoms
of phytotoxicity were observed in the 5.6 ton/ha application
rate. No yield data was obtained from the experiments due to
an early freeze in December that severely damaged the plants.

 

Spring 2001 Cantaloupe Experiment

 

. In the cantaloupe ex-
periment, significantly higher yields of marketable fruit were
obtained in the first harvest from the organic fertilizer de-
rived from feather, meat, bone, and blood meal products (Ta-
ble 5). Yields in the two to four harvest dates were similar
among the three treatments. Total marketable yields reached
13.5 t/ha in the organic fertilizer treatment derived from
meat and bone meal products. The incidence of soilborne
pests was low in all three treatments.

 

Spring 2001 Pepper and Tomato Experiments

 

. At 20 d after ap-
plication of organic fertilizers, soil pH increased with increas-
ing application rate and the response was linear (Fig. 1).
Ammonia concentrations in the soil remained low until organ-
ic fertilizer applications were increased to 4.4 ton/ha hectare
(Fig. 2). A quadratic response was observed between ammonia
concentrations in the soil and fertilizer application rate. Counts
of total fungi and total bacteria in soil samples increased in a
linear fashion as fertilizer rates were increased (Figs. 3 and 4).
The largest increases were observed for bacteria.

As in the fall 2000 experiments, tomato and pepper dif-
fered in their sensitivity to increasing rates of the organic fer-
tilizer. Some symptoms of injury due to fertilizer application
were observed on tomato at the high application rate, but the
differences were not significant (Table 6). Plant health rat-
ings of pepper indicated that injury occurred at the medium
and high rates of fertilizer application (Table 7). An outbreak
of southern blight, caused by the fungus 

 

Sclerotium rolfsii

 

, oc-
curred on both tomato and pepper. On tomato, application

of the low rate of organic fertilizer reduced the incidence of
disease from 48% to 1% (Table 6). No disease was observed
in treatments receiving the medium and high rate of fertilizer
applications. Southern blight was also observed in the pepper
experiment but the incidence of disease was not as high. The
low application rate of the organic fertilizer reduced the inci-
dence from 9% to 4% (Table 7). No disease was observed in
the medium and high application rates of organic fertilizer.
In the pepper experiment, organic fertilizer applications did

 

Table 5. Marketable yield (ton/ha) for ‘Athena’ cantaloupe grown with sev-
eral organic fertilizers.

Harvest dates 

Fertilizer 1st 2nd 3rd 4th Total

None 0.9 a

 

z

 

5.6 a 1.3 a 3.5 a 11.3 a
Dried poultry manure 1.5 a 6.8 a 1.4 a 3.3 a 13.0 a
Meat & bone meal 2.5 b 5.8 a 1.4 a 3.8 a 13.5 a

 

z

 

Mean separation by Duncan’s new multiple range test, 5% level of signifi-
cance. Means in each column followed by the same letter are not significant 
at 5%.

Table 6. Effect of fertilizer treatments on health of tomato and the incidence
of disease caused by 

 

Sclerotium rolfsii 

 

in the spring 2001 experiment.

Fertilizer rate

 

z

 

Plant health

 

y

 

Disease incidence (%)

Organic 10-2-8  0.0 3.8 a

 

v

 

48 a 
Organic 10-2-8  2.2 4.0 a 1 b
Organic 10-2-8  4.4 4.0 a 0 b
Organic 10-2-8  6.6  2.9 a 0 b

 

z

 

Metric tons/ha.

 

y

 

Plant health was estimated based on an index where 0 = plant dead or mor-
ibund; 1 = no growth observed since transplanting; 2 = growth observed but 
plant remained stunted; 3 = slight necrosis of foliage observed; and 4 = 
healthy plant.

 

v

 

Mean separation by Duncan’s new multiple range test, 5% level of signifi-
cance.

Fig. 1. Relationship between application rates of an organic fertilizer (Na-
ture Safe 10-2-8) and soil pH measured 20 d after application.



 

Proc. Fla. State Hort. Soc.

 

 115: 2002. 319

not affected the emergence of yellow or purple nutsedge (Ta-
ble 7). The incidence of nutsedge was not measured in the to-
mato experiment.

A quadratic effect was used to describe the relationship
between application rates and marketable yield with coeffi-
cient of determination (r

 

2

 

) values ranging from 0.98 for toma-
to to 0.83 for pepper (Fig. 5). Using the regression

coefficients derived from the analysis, maximum yields on to-
mato were projected to occur at an application rate of 1.8
ton/ha (400 N, 36 P, 266 K kg·ha

 

-1

 

). Maximum yields for pep-
per were projected to occur at an application rate of 1.4 ton/
ha (310 N, 27 P, 206 K kg·ha

 

-1

 

).

 

Summary.

 

 Differences in initial soil quality and fertility ex-
isted between the location where tomatoes where grown con-
ventionally and the location where vegetables were cultivated
under certified organic production guidelines, with more fa-
vorable parameters present in the organic site (Table 1). De-
spite the moderate residual levels of organic matter, N, P, and
K present at the organic site, a N application rate of 110 kg·ha

 

-

1

 

 of the fertilizer derived from feather, meat, bone, and blood
meal significantly increased the marketable yield of the first
harvest. The supply of quality organic fertilizers has been a
limiting factor for Florida organic vegetable growers (Mon-
aghan et al., 1994). This study demonstrated that supplemen-
tal use of organic fertilizers can significantly impact
marketable yields in a certified organic production farm.

Soil pH, NH

 

3

 

, and counts of total fungi were increased at
a N application rate of 560 kg·ha

 

-1

 

. Similar changes in soil
chemistry and biology are associated with conditions leading
to the control of soilborne pests following applications of
high nitrogen-containing organic materials (Lazarovits et al.,
2000). However, this application rate was phytotoxic to pep-

 

Table 7. Effect of fertilizer treatments on growth of pepper, emergence of
nutsedge and the incidence of disease caused by Sclerotium rolfsii.in the
spring 2001 experiment.

Fertilizer rate

 

z

 

Plant
health

 

y

 

Disease
incidence (%)

Nutsedge

 

v

 

 
52 d

Organic 10-2-8  0.0  3.9 a

 

u

 

9 a 5.3 a 
Organic 10-2-8  2.2  3.8 a 4 ab 3.7 a
Organic 10-2-8  4.4  2.6 b 0 b 6.6 a
Organic 10-2-8  6.6  1.7 b 0 b 4.0 a

 

z

 

Metric tons/ha.

 

y

 

Plant health was estimated based on an index where 0 = plant dead or mor-
ibund; 1 = no growth observed since transplanting; 2 = growth observed but 
plant remained stunted; 3 = slight necrosis of foliage observed; and 4 = 
healthy plant.

 

v

 

Number per m

 

2

 

 of row, days = days after treatment application.

 

u

 

Mean separation by Duncan’s new multiple range test, 5% level of signifi-
cance.

Fig. 2. Relationship between application rates of an organic fertilizer (Na-
ture Safe 10-2-8) and ammonia (NH3) measured 20 d after application.

Fig. 3. Relationship between application rates of an organic fertilizer (Na-
ture Safe 10-2-8) and total bacteria in soil measured 20 d after application.
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per, resulting in stunting and mortality of plants. Further-
more, yield reductions occurred at N application rates
greater than 310 and 400 kg·ha-1for pepper and tomato, re-
spectively. Phytotoxicity and negative effects on yield could be
avoided by delaying the planting date.

Southern blight, caused by Sclerotium rolfsii, is a major soil-
borne disease of tomato and pepper. Control of southern
blight was achieved at application rates below those phytotox-
ic to the crop and detrimental to yield. Nitrogen containing
soil amendments have been used to control southern blight
on sugar beets and peanuts (Watkins, 1961). With the excep-
tion of ammonia, inhibition of Sclerotium rolfsii by N contain-
ing amendments was not from the direct affects of N
containing compounds but rather from the stimulation of an-
tibiotic organisms associated with the sclerotia (Henis and
Chet, 1968). In this study, organic fertilizers stimulated mi-
crobial activity in the soil by increasing counts of fungi and
bacteria. It is possible that the control of southern blight ob-
served in the 2001 tomato and pepper experiments was due
to a biological as well as a chemical effect of the organic fer-
tilizer.

This study demonstrated that organic fertilizers can pro-
vide benefits to Florida vegetable crop production that ex-
tend beyond soil fertility. In the search for alternatives to
methyl bromide, studies have indicated that no single chemi-

cal or nonchemical tactic is available that will provide the
same consistent level of broad-spectrum pest control as meth-
yl bromide (Chellemi, 2001; Locascio et al., 1997) and it has
been argued that an integrated approach to pest manage-
ment is needed in the development of alternatives to methyl
bromide. By providing multiple horticultural and pest con-
trol benefits, organic fertilizers are well suited for use in inte-
grated pest management programs for soilborne pests of
fresh market vegetables. 
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COMPARISON OF IMIDACLOPRID AND
THIAMETHOXAM FOR CONTROL OF THE SILVERLEAF WHITEFLY,

BEMISIA ARGENTIFOLII, AND THE LEAFMINER, LIRIOMYZA TRIFOLII, ON TOMATO
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Abstract. The silverleaf whitefly, Bemisia argentifolii Bellows &
Perring, also known as strain B of the sweetpotato whitefly [B.
tabaci (Genn.)], is the dominant pest of tomatoes, Lycopersi-
con esculentum Mill, in southern Florida. The insect causes
damage directly by inducing an irregular ripening disorder of
tomato and indirectly by transmitting plant viruses, particular-
ly tomato yellow leaf curl virus (TYLCV). The leafminer, Liri-
omyza trifolii (Burgess), has long been considered a serious
pest of tomatoes in Florida, causing defoliation through min-
ing of leaves by larvae. Imidacloprid and thiamethoxam are
members of a new class of systemic, nicotinoid insecticides
that can be applied either as soil drenches or as foliar sprays.
Two experiments were conducted in the fall seasons of 2000
and 2001 and 10 experiments were conducted during the
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ries No. R-08945.

spring of 2002 to compare the efficacy of imidacloprid and thi-
amethoxam. When imidacloprid 2F (16 oz/acre) or thiamethox-
am 2SC (8 oz/acre) were applied to the soil at or within 3 weeks
of transplanting, both provided control of whitefly nymphs for
eight to 12 weeks at nine sites on sandy soil but only 3 to 5
weeks at one site on gravelly loam soil. Control with imidaclo-
prid appeared to be slightly greater and to persist slightly long-
er at three sites, although differences were not significant
when the 2002 data were averaged over all experiments. Foliar
applications of imidacloprid 1.6F at 3.75 oz/acre and thia-
methoxam 25WG at 4 oz/acre at a threshold of five nymphs/10
leaflets also provided significant control of nymphs, although
control was not as good as with soil applications, and control
appeared to be greater with thiamethoxam. The incidences of
plants with symptoms of TYLCV were reduced with soil appli-
cations but not foliar applications. Imidacloprid appeared to
provide greater and more consistent reductions in the occur-
rence of TYLCV infected plants at three sites as well as when
the data were averaged over six sites in 2002, although differ-
ences from thiamethoxam were small and not significant. Soil
applications of either insecticide resulted in significant reduc-
tions of L. trifolii leafmines, although control was consistently
better with thiamethoxam.

The silverleaf whitefly, Bemisia argentifolii Bellows & Per-
ring, also know as the B strain of the sweetpotato whitefly [B.
tabaci (Gennadius)], is the dominant pest of tomatoes, Lycoper-
sicon esculentum Mill, in southern Florida (Schuster et al.
1996a). The insect causes direct damage to tomato manifested
as spotting of leaves, wilting and death of plants, and irregular
ripening of fruit (Schuster et al., 1996b). The insect is even


