Use of Metam-Sodium and Dazomet Fumigants.

Fred D. MEl roy?

Control l'ing di sease causing m croorgani sims
inthe soil environment prior to seed sowing is
a difficult task. Wen a chenical is used for
this purpose it nust not only be capable of
killing the organisns, but also be able to
penetrate areas where those organi sns are, remain
there long enough to be effective, and | eave the
soil wthout a residual which mght damage
subsequently planted seed.

A nunber of soil fum gants have been used for
this purpose over the years. In the | ast decade
Met hyl bronide-chl oropi crin has becane t he standard since
it very effectively nmeets the above criteria.
However, it al so has several disadvantages (e.g.
cost, overkill, handling danger, etc.) as
di scussed in ny previous talk on "options in
Control ling Soil borne Pests".

Peni nsu- Lab is continually investigating new
net hods for dealing wth soilborne pest problem
and as a part of this programhas tested a nunber
of soil fumigants. Over the last three years two
of these chemcals tested under contract by
Peni nsu- Lab, have shown prom se for use in forest
nurseries. These conpounds are Mtamsodi um(Vapam Soil-
Prep) and Dazonet (Basam d- Granul ar).

Wth sane minor differences, both conpounds
formthe active ingredient Methyl isothiocyanate
(MT) when in contact with moist soil. This gas
di ffuses through the soil pore spaces noving
mainly upward, killing the living organisms with
which it cones into contact. This substance has a
broad spectrum of activity against soil organisns
such as insects, fungi, nematodes, and weeds.
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Because of the differences in fornulation,
the two chenmicals are applied by different neans.
Dazonet is a fine white granular naterial which
is applied to the soil surface by neans of a
shaker, Gandy, or similar applicator. It is then
tilled into the soil with a cultivator or hoe, and
the soil surface seal ed by conpacting and
irrigating.

Metam sodiumis a liquid and is applied
through the irrigation system The chenmical is
applied in about an inch of water and must be
netered in during the entire tine of irrigation
(5-6 hours).

I'n caparison, Methyl branide-chloropicrin is
a gas which is injected into the soil to a depth
of about 8-10" using shanks drawn behind a
tractor. The soil nust immediately be sealed with
a polyethylene tarp to prevent rapid escape from
the soil.

Wth all of these chemicals the soil nust be
tilled 1-2 weeks after treatnent to allow escape
of the gas prior to planting. This time interval
is determ ned by a nunber of factors such as
chem cal, tenperature, noisture, etc.

The fol | owi ng summari zes our findings over
the past three years in several nurseries, and
presents data fromthe 1985-86 tests. In all
studies with Dazonet and Mtamsodi um Basanmd- Ganul ar
and Soi |-Prep respectively were the conmerci al
products used.



1984 - Spring Application

At nursery A, Dazonet, Metam sodium and MC-
33 were applied at 531, 100 and 350 | bs. per acre
(ppa) respectively. Pre-treatment popul ations of
Pyt hi um and Fusarium were | ow and were
significantly and equal ly reduced by all
treatments. Because of the | aw popul ation of
soi | borne fungi there was no significant difference
in dappi ng- of f anmongst the plots.

Based on paired sanpling studies conducted by
Peni nsu-l ab of several nursery soils containing
heal thy and di seased seedlings, we consider
popul ations of Fusariumand Pythiumin excess of
1000 and 100 propagul es per gram (ppg) of soil to
be potentially damagi ng to conifer seedlings.

Approxi mately 1" of rain fell 3 days after
treatnent with Dazonet, which resulted in noving
the material deep into the soil profile. The
chemi cal did not escape fromthe soil until after
sawi ng, resulting in phytotoxicity to the
seedl i ngs.

In nursery B, Dazonet at 350 ppa was
conpared to MG 33 at 350 ppa. In this nursery
Fusariun, Pythiun, Phytophthora, and 5 genera of
pl ant parasitic nematodes were present in noderate
to high popul ati ons. MG 33 and Dazomet reduced
soi | fungus popul ati ons by 88%and 70%
respectively, which were both significantly bel ow
the untreated plots. Both treatments elim nated
all nemat ode genera. Dapping-off in the Dazonet
treated plots was 1.8% conpared to 12%in the
untreated. A conbination of a |ower rate of
Dazomet and nminimal rainfall follow ng treatment
resulted in no phytotoxicity in these plots.

1985 Studies

Dazomet Rate Study - No Sow ng

Dazonet was tested as a spring application at
0, 95, 187, 267, and 367 ppa. The naterial was
appl i ed operationally using a Gandy 1-bed (4')
drop spreader, i nmediately tilled to 8", rolled
with a bed roller and irrigated. Soil fungus
popul ati ons and weed growth were eval uated and are
shown in Tables 1-3.

The three highest rates all reduced both
Pyt hi umand Fusari umpopul ations significantly bel ow t he
untreated plots. Gven the initial soil
popul ations and the time of year, the 187 P€drate
woul d have been sufficient to reduce popul ations
bel ow danagi ng levels. Al rates reduced weed
popul ations significantly bel ow the untreated
controls. There was little difference between the
95 and 187 ppa rates, and between the 267 and
367 ppa rates.

For forest nurseries, it appears that arate
of 267 ppa may be as effective in reducing
fungus popul ations as higher rates. It may even be
possible to reduce this rate to near 187 ppa and
still obtain adequate control. %bile weed control
at 95 and 187 ppa was not as good as the two
higher rates, it was significantly better than the
untreated and may be adequate for a nursery
pr ogr am

Dazonmet Rate Study - No Post Treatnent
Her bi ci des, No Sowi ng

To det ernine the effectiveness of Dazomet
alone in controlling weeds, 2 rates of material
were applied with no post treatnent herbicides.

Both rates of Dazonet gave good soil
fungus control (Table 4) and weed control (Table
5). Al though weed control was significantly
better in the treated plots 4 weeks after sow ng,
by 6 weeks all plots were heavily infested with
weeds. This denonstrated that while Dazonet is
effective in significantly reduci ng weed seed
popul ations in the soil, the standard nursery
practice of applying a pre-energence herbicide
(such as Goal) is essential. Dazomet reduces
the total weed population to a nore manageabl e
| evel using the pre-emergence herbicides.

1985-86 STUDI ES

A series of tests were set up at each of
four nurseries conparing different rates of
Dazomet with other soil treatnents. Two rates of
Dazonet were selected for each nursery based on
pretreatnent soil fungus populations in that
nursery. This was an attenpt to determine if the
| evel of soil fungus populations within a
nursery could be used to select the | owest
effective rate of Dazonet.



TABLE 1.--EFFECT OF 5 RATES OF BASAMID-GRANULAR ON FUSARIUM SOIL
POPULATIONS — NURSERY A

FUSARIUM ( fudad
TREATMENT (ppa)* PRE TREAT POST TREAT $ CHANGE

0 1833 1075 41.4
95 1674 684 59.1
187 1193 51 95.7
267 1209 193 84.0
367 1259 0 100

Values are an average of 3 replications
*ppa = pounds/acre
**propagules/gram of soil

TABLE 2.—-—-EFFECT OF 5 RATES OF BASAMID-GRANULAR ON PYTHIUM SOIL
POPULATIONS - NURSERY A

PYTHIUM ) Rdd
TREATMENT (ppa)* PRE TREAT POST TREAT $ CHANGE
0 87 178 +104.6
95 82 102 +24.4
187 371 38 89.8
267 33 0 100
367 119 0 100

Values are an average of 3 replications
*ppa = pounds/acre
**propagules/gram of soil

TABLE 3.--EFFECT OF 5 RATES OF BASAMID-GRANULAR ON WEED
POPULATION 5 WEEKS FOLLOWING TREATMENT - NURSERY A

TREATMENT (ppa ) * TOTAL WEEDS/50°' BED

0 50
95 17
187 14
267 1
367 1

Values are an average of 3 replications
*ppa = pounds/acre




TABLE 4.--EFFECT OF BASAMID-GRANULAR ON SOIL POPULATIONS
OF FUSARIUM AND PYTHIUM - NURSERY A

TREATMENT PRE TREAT*# POST TREAT
{ppa)* FU PY FU PY
0 1000+ 213 1000+ 100+
267 1000+ 147 44 0
490 1000+ 100 4 0

Values are an average of 3 replications measured in
propagules/gram of soil.

*ppa pounds/acre
**FU Fusarium, PY

Pythium

TABLE 5.--EFFECT OF BASAMID-GRANULAR ON WEED POPULATIONS
12 WEEKS FOLLOWING TREATMENT - NURSERY A

TREATMENT WEEDS/1 FT. OF BED**
(ppa)* TOTAL CHK COT GRASS OTHER
0 826 808 3 12 3
267 19 15 4 0 0
490 12 7 5 0 0
Values are an average of 3 replications
*ppa = pounds/acre
**Chk = untreated, Cot = cottonwood, Other = unidentified weeds

Soi | fungus popul ations were eval uated in There was no significant difference in
md Septenber of 1985, and treatments appliedin nunber of |ive seedlings or danping-off in any of
| ate Septenber or early Cctober of the sanme year. the treatments. This correlates well with the

soi | popul ations of Fusariumand Pythium all of
whi ch were bel ow threshold levels at tine of
sowi ng. Wiile all chemical treatments reduced
soi | fungus popul ations, soil treatment of any

kind was probably not justified at this nursery.

Post-treatment soil fungus eval uati ons were nade
in late Cctober of that year, and March and June
of 1986. Seed was sown into the plots in My of
1986. Results fromthe various nurseries are
shown bel ow.

Nursery A

Treatments at this nursery consisted of MC 33
(350 ppa), Vorlex (35 gpa), Dazomet (150 and 300
ppa), and an untreated check. Fusarium popul ations
(Tabl e 6) declined significantly for all chem cal
treatnments. Populations in all plots, including
the untreated check, continued to decline until
March of 1986. By June all popul ations had risen
slightly, but all chem cal treatments renai ned
bel ow the untreated check. Al so, all remained
bel ow t he danage threshold | evel of 1,000 ppg.

MG 33 gave the best control, followed by
Vor | ex, Dazonet 300, Dazonet 150, and untreated

check. Pythiumpopul ations followed a sim |l ar pattern.

Nursery B

Dazonet was applied at three rates (0, 250,
and 300 ppa), applied as the only treatment at
this nursery. A procedure simlar to nursery A
was followed here. Simlar declines in soil
fungus popul ations (Table 8) were observed at this
nursery in the 250 and 300 ppa Dazonet plots.

By spring, popul ations of both Pythium and
Fusariumin all treatments had declined to below
threshold levels. As a result there was no
significant difference in nunber of live
seedlings or nortality.






Nursery C

Treatnents at this nursery consisted of MC-33
(325 ppa), Metamsodium (100 gpa), Telone Il (30
gpa), Dazomet (150 and 300 ppa), and an untreated
check. All chemical treatnents reduced soil
fungus and nenatode popul ati ons bel ow t he
untreated check (Tables 9, 10, and 11).

Tel one Il and Met amsodi um were not
originally included in this test, so pretreatnent
sanpl es were not collected. However, these treated
areas were close to the other plots, so it can be
assurmed that pretreatnent popul ati ons of
soi | borne organisnms were within the range of those
shown for the other plot areas. Further, Mtam
sodi umwas not applied in the prescribed manner. A
prescribed rate of material was all applied
during a 15 mnute period, and was fol |l owed by
approximately 1 hours irrigation.

The first post-treatnent sanpling for
Fusari um showed | owest popul ations in the Telone
plots, followed by Mtamsodium MG 33, Dazoret 300,
Dazomet 150, and untreated check. However, by
March 1986, |owest popul ations were in the MC-33
plots foll owed by Dazonet 300, Dazomet 150, Metam
sodi um Tel one, and untreated check. Both Tel one
and Metam sodium applied in this manner
theoretically should not have had significant
affect on Fusariumpopul ati ons. This eventual ly
proved to be true by the March sanpling. The
unexpected initial drop in populations is
unexpl ai ned.

MG 33 gave the best overall control. There
was little difference between the two rates of
Dazomet by spring of 1986. Sinmilar trends
occurred wi th Pythium popul ations.

At this test site there were five plant
parasitic genera of nematodes present. Only the
Root -1 esi on nermat ode (Pratyl enchus penetrans) is
of inportance to conifers, and so is the only one
reported on here (Table 11). MC-33 gave best
control, followed by Dazanet 300, Dazanet 150,
Tel one, Metam sodi um and untreated check.

Nursery C

At this nursery Dazonet at 200 and 350 ppa
were conpared wth Vorlex for control of
soi | borne fungi. Pretreatment sanples were
coll ected by nursery personnel, and therefore

only one conposite was collected for the Dazonet
and check plots, and one conposite for the Vorlex
pl ot which was applied operationally to anot her
portion of the block. The Vorlex treated area had
alnost 9 times the level of Fusarium as did the
Dazonet treated areas. This should be kept in nmind
in evaluating the results in Table 12.

Both rates of Dazonmet and the Vorl ex
treatment all reduced popul ati ons by approxi mately
the sane percentage (97-99%, at the first post
treatnment sanpling. By sow ng tine popul ations under
all chemical treatnents had reached approxi mately the
same | evel. This was approximately 1/2 that of the
untreated plots.

Bot h Dazonet treatnents reduced Pythium
popul ations to O at the first post treatnent
sanpli ng, and they remained at that |evel until
sowi ng. The Vorlex treatment reduced popul ations
to below 10 ppg of soil and this too renained at
that level until sow ng.

There was no significant difference in
seedling stand or nortality anongst the plots.
Agai n, popul ations at sow ng were bel ow t hreshol d
| evel s, which would probably explain this
situation.

SUMVARY AND QCNCLUSI ONS

Efficacy

Al the soil fumigants tested, (MG 33,
Vor| ex, Dazomet, and Metamsodi um), at
appropriate rates gave equal control of soil borne
m croorgani sms. Vorlex is somewhatl ess
effective in weed control.

Ease of Appli cation

Each fum gant has its own advant ages and
di sadvant ages. MC-33 requires very specialized
equi pnent both for injecting the material into
the soil and for inmmediate tarping. Further, tarp
renmoval and di sposal nust be consi dered.
However, because it is injected as a gas,
treatnment tinme is very short and is |ess prone to
subsequent phytotoxicity problens, although
seedling stunting has been associ ated but not
denonstrated t o be rel ated.



TABLE 6.--EFFECT OF SOIL FUMIGATION TREATMENTS ON SOIL
POPULATIONS OF FUSARIUM - NURSERY A

FUSARIUM/SAMPLE DATE
TREATMENT 9-13-85 10-29-85 3-19-86 6-2-86

0 1198 1043 410 837
MC-33 1698 7 10 53
VORLEX 722 97 63 80

BG 150ppa 1303 813 360 543
BG 300ppa 1547 400 203 213

Values are an average of 3 replications and reported as
propagules/gram of soil. Sampling date 9-13-85 is pretreatment,
remainder are post-treat.

Treatments: 0 = no treatment; MC-33 = Methyl bromide-chloropicrin
@ 350 #/ac (ppa); Vorlex = @ 100 gal/ac; BG = Basamid-Granular @
150 & 300 ppa.

TABLE 7.--BFFECT OF SOIL FUMIGATION TREATMENTS ON SOIL
POPULATIONS OF PYTHIUM - NURSERY A

PYTHI SAMPLE DATE
TREATMENT 9-13-85 10-29-85 3-19-86 6-2-86

0 91 70 154 113
MC-33 84 0 0 0
VORLEX 60 0 0 13

BG 150ppa 89 20 0 23
BG 300ppa 97 47 17 22

(See notes Table 6).

TABLE 8.~-EFFECT OF BASAMID-GRANULAR ON SOIL POPULATIONS
OF PYTHIUM AND FUSARIUM - NURSERY B

PYTHIUM & FUSARI SAMPLE DATE

10-17-85 10-29-85 3-19-86
TREATMENT PY FU PY FU PY FU
0 122 1677 108 525 3 205
250 ppa 140 3703 35 160 90 420
300 ppa 147 1528 5 50 10 180

Values are an average of 4 replications and reported as
propagules/gram of soil. Sampling date 10-17-85 was pretreat,
remainder post treat.




TABLE 9.--EFFECT OF SOIL FUMIGATION TREATMENTS ON
SOIL POPULATIONS OF FUSARIUM - NURSERY C

FUSARI SAMPLE DATE

TREATMENT 10-2-85 10-29-85 3-19-86
0 1402 1575 453
MC-33 1297 123 65
TELONE - 58 430
Sp - 120 238
BG 150 1120 980 168
BG 300 1370 720 155

Values are an averade of 4 reps and reported as
propagules/gram of soil. Sampling date 10-2-85
was pretreat, remainder post-treat.

Treatments: 0 = untreated; MC-33 @ 325 #/ac;
Telone II @ 30 gpa; SP = Soil-Prep € 100 gal/ac;
BG = Basamid-Granular € 150 & 300 #/ac; - = no
sample taken.

TABLE 10.--EFFECT OF SOIL FUMIGATION TREATMENTS ON
SOIL POPULATIONS OF PYTHIUM - NURSERY C

PYTHIUM/SAMPLE DATE

TREATMENT 10-2-85 10-29-85 3-19-86
0 125 77 183
MC-33 121 3 3
TELONE - 40 123
SP - 20 65
BG 150 126 30 60
BG 300 113 13 35

(See notes Table 9).

TABLE 11.--EFFECT OF SOIL FUMIGATION TREATMENTS ON
ROOT LESION NEMATODES - NURSERY C

NEMATODE/SAMPLE DATE

TREATMENT 10-2-85 10-29-85 3-19-86
0 294 463 200
MC-33 387 1 33
TELONE - 69 88
SP - 257 100
BG 150 513 156 44
BG 300 356 1 0

Values are an average of 4 replications and reported
as number/pint of soil.
(also see notes Table 9).




TABLE 12.--EFFECT OF SOIL FUMIGATION TREATMENTS ON SOIL
POPULATIONS OF FUSARIUM & PYTHIUM - NURSERY D

SARIUM & PYTHIUM/SAMPLE DATE

ToTamas g es T
10-14-85 -8-~-85 3-19-86

TREATMENT FU PY FU

0 656 97 393
BG 200 656 97 3
BG 350 656 97 13
Vorlex 5827 142 210

6-3-86
PY FU  PY FU  PY
149 333 3 497 63
0 40 0 265 0
0 3 0 203 0
7 - - 148 8

Values are an average of 3 reps and reported as propagules/gram soil
Sample date 10-14-85 is pretreat, remainder are post-treat.

Treatments:
- = no sample taken.

Vorl ex al so requires special soil injecting
equi prent, but does not require tarping.
Treatnment time and evacuation fromthe soil is

somewhat | onger than MC-33, but
about equal to Dazonet and Metam sodi um

Met am sodi um requires |arge quantities of
wat er applied over a long period of tinme, it
further requires a well designed irrigation system
with proper sprinkler overlap to get conplete
coverage. It is also subject to w nd displacenent
of the irrigation water, and vol atilization under
hi gh t enperatures. However, if properly set up, it
is actually an easy and inexpensive nethod of
appl i cation.

Dazomet is a very find granual and is
subj ect to being wind blowm at application if
proper equi pnent is not available. Calibration
can al so be a problemw thout proper equipnent.

This chemical is actually the easiest to
apply as it may only require slight nodification
of standard nursery equi pnment. Qur tests have
shown that bed treatnments can be applied in the
fall and still remain effective by sowing the
follow ng spring.

Saf ety

MG 33 and Vorl ex are the host dangerous
chem cals of those tested. They both carry a
danger- poi son | abel, and are restricted use
pesticides. Special protective gear is required
during application of these chemcals.

0 = untreated; BG = 200 & 350 #/ac; Vorlex = 35 gal/ac.

Dazormet and Met am sodi um carry only war ni ng
| abel s, and are much safer to handle. Less
speci al i zed safety equi pment is necessary during
the application of these chem cals.

Cost

Treatment costs depend a | ot upon whether or
not a nursery owns the specialized pieces of
equi pnent needed to apply the chem cals. Treatnent
with MG 33 is probably the nost expensive, followed by
Mt amsodi um Dezoret, and Vorl ex. These costs will
vary sonmewhat according to rate used and whet her
total area

bed treatments are enpl oyed.

The sel ection of a soil fum gant will depend
upon the soilborne problens within a nursery.
Once the probl ens have been clearly defined,
sel ection of a fum gant can be based
e the above criteria, i.e. ease of
application, efficacy, safety, and cost. Al of
this should be done in |ight of the processes
outlined in ny previous presentation

"Options in controlling Soil borne Pests".



