
often did not reduce populations below levels found in 

unfumigated control plots. 

MS/DD, MS/DD/C, and MS all achieved significant con 

trol of root diseases as indicated by browning indices, but 

MS was most similar to the methyl bromide-chloropicrin 

mixtures in obtaining maximum disease reductions. Re 

sults with metam-sodium were similar. 

Some weed control was achieved in Test 1, with MB/C 

being most effective and MS/DD/C and metam-sodium 

similar in their activity. Generally, however, weed control 

was erratic in these tests and so it is difficult to generalize 

about weed control with the broad-spectrum fumigants 

studied. Metam-sodium, formulated as Busan or Vapam, 

actually enhanced yellow nutsedge populations in Test 3. 

MS/DD, MS/DD/C, and MS are as effective as methyl 

bromide-chloropicrin mixtures on sandy soils in Florida 

(11), and their results on Rockdale soils are also encourag 

ing. Some of the alternative fumigants performed nearly 

as well as methyl bromide-chloropicrin mixtures in most 

instances, and it is possible that future research and trials 

will further reveal their efficacy. Refinement of application 

technique and registration by the Environmental Protec 

tion Agency of several of the products tested could provide 

growers with alternative nematicides and fungicides to be 

integrated into crop management systems for commercial 

tomato production along with genetic and cultural 

methods for managing pest populations. 
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Abstract. Tomatoes (Lycopersicon esculentum Mill.) were 

grown in Gainesville on an Arrendondo fine sand, in Quincy 

Florida Agricultural Experiment Stations Journal Series No. 6875. 

on an Orange burg loamy fine sand, and in Bradenton on an 

Eau Gallie fine sand to evaluate the effects of water quantity 

and timing of water and fertilizer application with trickle 

irrigation on fruit production. 'Sunny' tomatoes were grown 

on mulched beds with water quantities of 0.25, 0.5, and 1.0 

pan applied in 1 or 3 applications/day. Fertilizers, applied at 

200-100-300, 206-50-300, and 238-48-382 Ib./acre N-P-Kon 

the 3 soil sites, respectively, were applied 100% preplant or 

40% N and K and 100% P applied preplant with 60% N and 

K applied with the trickle irrigation water. On the sandy soils 

at Gainesville and Bradenton, tomato fruit yields were 

greater with 0.5 than 0.25 or 1.0 pan water quantity. The 

number of daily water applications had no effect on total 

yield. Yields were greater with preplant than split fertilizer 

application. On the loamy soil at Quincy, fruit production was 

greater with the 1.0 than 0.5 pan water application with 

little difference in yield due to water application and fertilizer 

application timing. Tomato leaf N and K concentrations were 

generally lower with the 1.0 than 0.5 pan water quantity. 

Proc. Fla. State Hort. Soc. 98: 1985. 237 





Table 2. Main effects of water quantity, and timing of water and fertilizer 

application on tomato leaf N and K concentrations at Quincy and 

Gainesville. 1984. 

Treatment 

Water 

quantity (pan) 

0.5 

1.0 

F valuez 

Water frequency 

(No./day) 

1 

3 

F value 

Fertilizer 

time applied 

Preplan t 

Split 

F value 

Leaf concentration (% dry wt) 

Quincy 

16 May 

N 

5.76 

5.62 

NS 

5.65 

5.73 

NS 

5.52 

5.86 
* 

K 

3.76 

4.08 

X 

3.79 

4.04 

NS 

3.82 

4.01 

NS 

10 

N 

3.47 

3.14 
** 

3.24 

3.38 

NS 

3.30 

3.31 

NS 

June 

K 

2.79 

2.74 

NS 

2.72 

2.80 

NS 

2.74 

2.79 

NS 

17 

N 

4.63 

4.17 
*** 

4.38 

4.42 

NS 

4.51 

4.29 
* 

Gainesville 

May 

K 

1.95 

1.73 

X 

1.90 

1.78 

NS 

1.88 

1.81 

NS 

28 

N 

4.14 

3.39 
*** 

3.86 

3.66 
* 

3.79 

3.74 

NS 

June 

K 

1.18 

1.70 

X 

1.88 

1.71 

X 

1.86 

1.73 

NS 

ZF values were significant at the 0.1% (***), 1% (**), 5% (*), and 10% (X) 

levels or not significant (NS). 

Table 3. Main effects of water quantity on soil moisture and soil nitrate-N 

concentrations at the end of harvest period. Gainesville. 1984. 

Water 

quantity 

(pan) 

0.5 

1.0 

F value7 

Soil 

0-4 

5.51 

8.37 
*** 

moisture 

4-8 

6.49 

9.13 
#** 

(%) Nitrate-N (ppm) 

Soil depth (inches) 

8-12 

7.43 

9.56 
*** 

0-4 

21 

7 
* 

4-8 

8 

19 

NS 

8-12 

13 

23 

NS 

ZF values were significant at the 0.1 

significant (NS). 

, (***) the ievej or not 

locations (Table 1). Early marketable fruit yield, however, 

was 40% greater with 1 than 3 water applications/day at 

the Gainesville site. Apparently the water quantity applied 

had a greater influence on fruit production than the 

number of daily applications (1 or 3). 

Fertilizer application timing had no influence on total 

yield at the Quincy site but effects were significant at the 

other 2 sites (Table 1). Total fruit yields were significantly 

greater at Gainesville and Bradenton with 100% of the N 

and K applied preplant. Yields were 7% lower at Gaines 

ville and 22% lower at Bradenton with the application of 

the 60% of the N and K with trickle irrigation. This re 

sponse is in contrast to previous studies where yields were 

greater with the split than all preplant N and K treatments 

with tomato (2,3) and strawberry (5). Differences in soil 

types and prefertilization fertility apparently determine 

the yield response to N and K application timing. 

Tomato leaf samples were taken at early fruit develop 

ment (16 and 17 May) and at the end of the fruit season 

(10 July and 28 June) at Quincy and Gainesville, respec 

tively (Table 2). Leaf N and K concentrations were higher 

at Quincy than at Gainesville at both sample dates. Tissue 

N and K concentrations were influenced greater by water 

quantity than frequency of water application or time of N 

and K application. Concentrations of N and K were gener 

ally higher with 0.5 than 1.0 pan water quantity. Since 

soluble nutrients move with the wetting front (1), the 

larger amount of water probably moved some N and K out 

of the root zone and resulted in reduced nutrient uptake. 

Water application frequency had no effect on leaf N and 

K concentration at the earlier sampling at either location. 

At the later sampling, significant effects were obtained 

only at Gainesville where N and K concentrations were 

slightly higher with 1 than 3 water applications/day. 

Application time of N and K significantly influenced 

the N concentrations of leaf samples taken only at early 

fruit development (Table 2). The leaf concentration values 

with all preplant and split fertilization with trickle irriga 

tion were 5.52% and 5.86% at Quincy, and 4.51% and 

4.29% at Gainesville, respectively. The K concentration at 

both samplings, and N at the end of harvest, were not 

influenced by fertilizer timing. All N and K concentrations 

were well above the critical concentration for tomatoes (6). 

Soil moisture concentrations were significantly higher 

with 1.0 than 0.5 pan water at 0 to 4, 4 to 8 and 8 to 12 

inch depths at the end of the fruiting season at Gainesville 

(Table 3). Nitrate N concentrations, however, were sig 

nificantly greater at the 0 to 4 inch depth with 0.5 than 1.0 

pan water. At the lower soil depths, NO3-N concentrations 

were not influenced by water quality. 

These studies indicated that the water requirement of 

tomatoes growing on a loamy sand and fine sandy soil is 

between 0.5 and 1.0 pan (between 1.0 and 2.0 pan in the 

irrigated bed area that is about 50% of the total area). The 

higher water quantity may result in lower tissue N and K 

leaf concentrations and reduce yield if these nutrients are 

below their critical levels. The frequency of water applica 

tion during a day (1 or 3 times) had no effect on total 

marketable yield at the 3 locations. More studies are 

needed to establish the optimum time of fertilizer applica 

tion. In this study, total fruit yields at 2 locations were 

significantly higher with all preplant fertilization than with 

split applied N and K. This finding is in contrast to previ 

ous studies and indicates that more information is needed 

on preplant soil fertility concentrations to determine the 

best method of fertilizer application with trickle irrigated 

tomatoes. 
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