
INJECTION 
APPLICATION 
When applying TELONE brand prod- 
ucts to fields, inject the fumigant into 
the ground. This is most commonly 
done with narrow, knife-type shanks 
(such as forward-swept knives, also 
called chisels) with metal delivery 
tubes attached to their trailing 
edges. Other applicators include 
bed-forming implements (i.e., ripper 
hippers) and deep-tillage imple- 
ments. The choice of implement de- 
pends on what is required during 
preparation of the soil and applica- 
tion of the fumigant. 

To ensure a successful fumigation by 
injection, certain conditions must be 
satisfied. The soil must be ade- 
quately prepared and be of proper 
temperature and moisture content. 
Suitable application equipment 
in good repair must be used and 
calibrated correctly. Finally, the 
furrow, or "chisel trace," left by the 
knife must be immediately sealed 
to avoid loss of the fumigant to the 
atmosphere (see product label and 
Page 25). 

APPLICATION 
GUIDELINES 
The fumigant dose (D) necessary to 
kill a particular pest is a function of 
the concentration (C) of the toxicant 
and the time (T) of the exposure 
(D = C x T). 

To achieve a successful fumigation: 
1. Use enough chemical to reach a 

minimum effective concentration 
throughout the pest area. 

2. Maintain the concentration in the 
pest area for sufficient time to in- 
sure an effective dosage of toxi- 
cant to the pest. 

The chemical concentration neces- 
sary to kill specific pests is part of 
the label recommendation. The way 
the fumigant works is strongly influ- 
enced by soil texture, soil conditions, 
and soil moisture. Consult the prod- 
uct label to determine the correct 
amount of chemical to be applied 
per acre of soil based on the crop to 
be planted after treatment, the type 
of treatment (i.e., row or broadcast), 
and the soil texture. 

When selecting the proper rates of 
TELONE II orTELONE C-17, consult 
the label and use experience as an 
additional guide. If experience is 
lacking, consultation with qualified 
local authorities is advised. 

TELONE II and TELONE C-17 must 
be placed at the proper depth, as de- 
termined by the type of fumigation 
required. Most crops have the major- 
ity of their root systems in the upper 
2-3 feet of soil, which requires place- 
ment of the fumigant at least 10-12 
inches - and for a deeper zone of 
control, placement at 18 inches or 
more - below the final soil surface. 

Certain nematodes, such as the 
Columbia root knot nematode, M. 
chitwoodi, require a deeper applica- 
tion depth of 18-22 inches in order to 
achieve a larger zone of control, as 
this is a highly motile nematode. 

Deeper injection will result in a 
deeper and larger volume of fumi- 
gated soil. 

TELONE II and TELONE C-17 may 
be applied either overall (broadcast) 
or row. 

Overall (broadcast) application. 
Use either a chisel plow or deep 
tillage subsoiler with the shanks 
spaced 12 inches apart. When the 
fumigant is injected at a depth of 
greater than 12 inches (deep tillage), 
the shank spacing may be equal to 
the application depth, but should not 
exceed 30 inches. 

Application may be made in the 
same direction or at an angle to the 
planting row, whichever is most 
convenient. 

If the "V" frame is used to reduce 
drag, shanks should be spaced hori- 
zontally no more than 22 inches 
apart. 

Row application. Use shank equip- 
ment with one unit per row, or two 
shanks spaced 12 inches apart, to 
treat only the soil where the crop is 
to be planted. When one shank per 
row is used, adjust the fumigant flow 
rate to distribute about two times 
more fumigant per shank than is 
recommended for overall (broad- 
cast) application (see label). 

When two shanks are used per row, 
apply at the same flow rate per 
shank as for overall broadcast. In 
both cases, the amount of fumigant 
required per acre will decrease as 
the distance between rows is in- 
creased and vice versa. 

from: Telone Soil Fumigants Application Manual. Dow Chemical Company 



CONDlTlONS AND 
PREPARATION I 

I EQUIPMENT 

I Tractors 

The tractor must be of sufficient 
horsepower to pull the chisels 
through the soil to an adequate 
depth at the required speed for 
application. 

Soil can best be described as a 
heterogenous mixture of minerals, 
live and dead plant and animal mat- 
ter, air, and water. Fumigation is the 
process of attacking a given pest by 
introducing a chemical toxicant into 
air space and/or soil moisture where 
the pest resides., 

TELONE II and TEL6hlE C-17 give 
the best results when conditions per- 
mit rapid diffusion of the gas through 
the soil. To maximize the effect of 
fumigation, the soil must be in good 
seedbed condition, free of clods and 
undecomposed plant material. This , 
is accomplished by ripping and disc- 
ing prior to the fumigation. 

If undecomposed plant debris is pre- 
sent, it should be plowed down and 
allowed to decompose before apply- 
ing the chemical. In soils where a 
"plow" pan or compact strata occurs 
in the desired treatment zone, tillage 
deeper than the plow pan is needed 
for good fumigant penetration. Soil 
moisture should be at one-half of 
field capacity (wilting point) and tem- 
perature between 40" and 80°F (4"- 
26°C) at the depth of injection. 

When bed-forming equipment is 
used, the equipment should be 
modified to simultaneously inject 
the fumigant and "list up" (bed) 
in a single pass through the field. I I! 
This can also be achieved without 
bedding or on the flat. NOTE: The 
surface must then be sealed im- 
mediately (see Page 25). 

I I 



SOIL SEALING 
AFTER 
TREATMENT 
To reduce fumigant escape from the 
soil, adequately seal the soil surface 
by using a roller or smooth or V- 
wheel packer to mechanically com- 
pact the soil surface; by listing soil 
over the "chisel trace" (bedding); or 
by using a polyethylene tarp. 

(If an adequate seal is not made 
soon after application, damage 
can result to plants growing in im- 
mediately adjacent fields, particu- 
larly if large amounts of chemical are 
allowed to drift onto sensitive crops 
suchasTeettuce7Peopleand animals 
may also be unnecessarily exposed 
to the fumigant if it is not sealed 
properly.) 

Mechanical sealing. Immediately 
after application, the soil surface 
should be compacted to prevent 
fumigant loss. Immediately after 
application, use a V-wheel packer 
or similar sealing device to prevent 
the gas from escaping and drifting 
into nearby areas, thus exposing 
nontargets. 

Sealing after row application can be 
accomplished by the tractor wheel 
or by listing (bedding) so that the 
fumigant will be 12-14 inches below 
the top of the bed. 

When fumigating already listed 
beds, seal in the fumigant with ring 
rollers, press sealers, or by relisting. 

Tarping. Relatively vapor-impervi- 
ous tarps have been used to confine 
fumigants to the soil. 

Usually 1-2 mil polyethylene tarping 
is adequate to contain the fumigant. 
In some situations, such as pine- 
apple production in Hawaii and veg- 
etable production in Florida, a layer 
of plastic (clear or black) is laid down 
after the fumigant has been applied. . . 4 ? w w M h e ~ ~ ~ r n I n  
soil moisture and heat from the sun, 
and confine the chemical to enhance 
its nematicidal and fungicidal activity. 
The tarp may be removed after treat- 
ment or planting may be done 
through the tarp. 

PRODUCT AND 
CONTAINER 
DISPOSAL 
Follow all directions on the product 
labels. 

EXPOSURE 

AERATION1 
RE-ENTRY TIME 
After application and sealing, leave 

3twmhmdimrDedforT074dayS. 
A longer exposure period will be 
required if the soil becomes exces- 
sively cold or wet during the expo- 
sure period. 

At the end of the exposure period, 
allow the soil to aerate completely 
before planting the crop. Under 
optimum soil and weather condi- 
tions, allow one week of aeration for 
each 10 gallons of fumigant applied 
per acre. 



I TESTS FOR THE 
PRESENCEOF 
THE CHEMICAL 
Momtoring. Suitable detection de- 
vices can be used to determine if 
plant-damaging (phytotoxic) levels 
of TELONE brand products remain 
in the soil at the time of planting. 
One such device is the infrared de- 
tector MIRAN 101, manufactured by 
Foxboro Wilkes. (For other informa- 
tion on detection equipment, contact 
a Dow sales office. Addresses are 
listed inside the back cover.) 

The active ingredient in TELONE II 
is 1,3- dichloropropene. In TELONE 
C-17, 1,3-D is one of two active in- 
gredients. The 1,3-D vapors are eas- 
ily collected on charcoal tubes, 
which then can be analyzed in a 
laboratory. 

Odor. Aeration is usually complete 
when the odor of TELONE II and 
TELONE (2-17 is no longer evident 
in the treated soil. ~articularlv in the 
shank area. Do nbiplant if there is 
an odor of the fumigant in the soil. 

Seed test (lettuce). Certain seed, 
such as lettuce, is extremely sensi- 
tive to fumigant vapors and can be 
used as an indicator of the presence 
of the chemical. 

Soil from the treated area can 
be placed in small sealed bottles, 
planted to lettuce seed, and wa- 
tered. In less than a week, the seed 
should be growing well, and it should 
be green and thrifty. Presence of 1,3- 
D will cause yellowing, browning and 
stunting of the seedings. In the case 
of high concentrations, the seed 
may be killed. 

Collect soil samples from a depth of 
6-18 inches, using a sampling tube 
if possible, and random sample 
treated areas and composite sam- 
ples into about 5 treated and 5 
checks (untreated). 

Deep-rooted crops. When TELONE 
II or TELONE C-17 are used for 
treating deep-rooted tree and shrub 
planting sites, an aeration period 
of 3-6 months may be required. To 
hasten aeration, especially if heavy 
rains or low temperatures occur dur- 
ing the exposure period, work the 
soil with clean (uncontaminated) 
equipment to the depth of the 
treatment zone. 

Row treatment. Use a narrow 
shank (knife) in the bed without turn- 
ing the soil, thus reducing possible 
contamination of the treated soil. 

Overall treatment. To hasten aera- 
tion, plow or deep cultivate to the 
depth of the treatment zone. This 
'is especially desirable in northern . 
climates after fall fumigation of 
muck soils. 

PLANTING 
THE CROP 
Use uncontaminated seeds, seed 
pieces, or propagation plant parts so 
as not to infest a field that has just 
received fumigation treatment. Fol- 
low planting guides recommended 
by local university extension person- 
nel or farm advisors. 

PLANTING OFFSET 
FROM TREATMENT 

At the time of planting after row ap- 
plication of fumigant, avoid placing 
the seed row directly over the furrow 
left by the applicator shank. When a 
single shank is used per row, place 
the seed 3-4 inches to one side of 
the shank furrow. When two shanks 
are used, plant in the center of the 
area between the shank furrows. A 
plow down or ripper hipper (bedder) 
is preferred in some areas. 

PLANTING IN THE ROW 
If planting into unbedded rows, place 
seed at the depth required for proper 
germination. 

When beds are "freshened" (crusted 
top scraped off), seeds are planted 
at appropriate depth to allow good 
germination. 
NOTE: If row treatment is used (not 
broadcast or total area treated), care 
must be taken not to contaminate 
the treated area with infected soil 
such as when mechanically cultivat- 
ing for weed control. 

RESULTS OF A 
SUCCESSFUL 
FUMIGATION 
Because of the soil complexity, it 
is difficult to determine just how a 
nematicide has produced a positive 
impact on a crop. It may be that the 
fumigant has controlled certain 
pathogenic fungi by killing them out- 
right or it may have stimulated preda- 
cious fungi, which then can increase 
and hold the pathogenic organisms 
in check. 



CONSEQUENCES 
OF AN IMPROPER 
FUMIGATION 
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RECONTAMI- 
NATION 
OF TREATED 
SOIL 
TELONE brand products normally 
provide no residual control of soil 
pests. However, an excellent fumiga- 
tion may allow two or- more years' 
suppression of a disease, without 
always effectively controlling the 
casual organism. This is but one 
example of the complexity of inter- 
relationships among various factors 
responsible for disease suppression. 

Reinvasion can come from contami- 
nated irrigation water, propagation 
parts (seeds, seed pieces, trans- 
plants), equipment, human foot gear, 
animals, plant hosts, and wind. 

IRRlGATlON WATER 

effect on yield and quality the same 
year, unless the crop is to be used 
for transplanting (annuals, peren- 
nials) or the pest is one that can re- 
produce rapidly (i.e., Columbia root 
knot nematode). 

Nematodes can be transported in 
soil particles and in plant debris car- 
ried on farm workers' shoes and the 
feet of animals and birds. However, 
the movement of farm equipment 
probably is most often responsible 
for nematode introductions. 

s Eggs within the cysts of the sugar- , 
beet nematode have been shown to 
survive passage through the diges- 
tive tracts of cattle. Because of this, 
cattle grazing in an infested field can 
spread some species of nematodes. 

WEED AND 
Nematode krvae, eggs, and some GRASS HOSTS 
adults are readily moved by irrigation 

program be conducted or a routine 
discing be done to eliminate weeds 
in the treated area and on the mar- 
gins of the field. 

Even wind can contribute to the 
long-distance spread of nematodes. 
In a study in Texas, the eggs of 28 
genera, including 14 plant-parasitic 
species, were caught in wind traps 
in a single week. In this study, only 
live larvae were counted. Counts 
ran as high as 20 larvae per gram 
of soil. 

water and rain runoff, and may be Many weeds and grasses are 
transported over long distances alternate hosts for numerous plant 
through irrigation systems. nematodes and diseases. It is advis- 

able that an adequate herbicide 

SEEDISEED PIECES1 
TRANSPLANTS 

I 
Planting nematode-infested seed, 
seed pieces, or plants can contami- 
nate new land or land recently 
treated with a nematicide, where 
belowground plant parts are used 
in propagation. However, pest intro- 
duction during the first growing sea- 
son is not likely to have an economic 
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