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SUBARY

Acresage of Methyl romide and tatoropicrin combinations, or each chewmical for a
spacific problem, has increased ‘rom 15,000 to 22,000 n California. Methyl
gromide and Crloropiciin are the mag e chemicls used ir soil fumigation with tarps
in Callfornia.

Special equipment has bhaer develoaed o inject deep dosages for special crop
problems a3 well @8 groerhouse, nursery trostments , preplant trees and vine crops.
(Fig. | and 2), Over 5 percent of the fumigation is now terped with glue, seal-
ing one shect to the other. Thicker polyethylena tarps are used to retain the
geses, ond reduced dosages can be used in offsctting some of the plastic costs.

A new additive toO Pethv) 3romide thlorcpicrin forms gel when the gases contsct
the air,  This characterisic allows the eliminstion or reduction of the plestic
tarp thickness, depending on the ~roblems ¢f the ared and surroundings. $Some

bromine sensitive plants mav be traated with Aethyl Bromide or combinations with
thloropicrin or nematceides, provicded sdeauate 'eaching of the soll is practiced

prior to planting.

The entire crop of steawberrics +$ treated pricr to planting for diseases, weeds,
and pest control in Cotifornie,

A new strain of Alternaris 3p. has teen retorded in its infection of tomsto plents
by combinations of Methy! B8romide and Chloropicrin fumigation.

The tobacco plant bed acreage is creates s vhese fumigants in the USA, A hesvy
protein foam I3 in sn experinental stage that seals the soil injected chemicals
similar to plastic tarp.

INTROOUCTION

where many changes 'rf soil fumigation are beina mads, an evaluation of tarp thick-
ness, ¢ifferent dosages, ond the new Agel formulations of Methyl aromide and
chioropicrin was made on staksd tometoes started under plastic row covers in the

early spring crop. Triale for two years, 1972 and 1973, were conducted, and detoile

yields were taken in the 1973 plantings. The results are glven in this report.

MATERIALS AND_ME THOOS

The 1972 trials compri:scd fiald sections whare two dosages of Methy! Bromide end
Chioroplcrin (67-33) wers compared with the regular (350 pound) dosage of the fome
mixture with one and one snd @ half mil thickness plastic tarp on December, 1971,
The soil series was Foster fine sandy 'osm, end the hyhrid #6718 was planted into
the field with thete creatments .
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cuotner tield hag tein doseges, 157 ond L75 sounds, per acre of the same fumigart,
in this field the some hybrid 457! va, highly tolerant to the Alternarie sp. that
vad been attecking the susceptible tcma*o varieties in the area. Another verlety,
Grand Pak, that i3 suscepitbie te in.s d.sease was planted in 8 section of each
firld etrin that wes observed for plert esponse. These two strips were tarped
with one wil, clear plastic. ..eve fiu.. wer® Lrcated on Lecember 16, 1971, The
plancs of these two 1-estments were transplanted on February 15, 1970 in Palm City,
ruliiornie,

rarvest s.érted in June aec continue’ irnto August, In 8l! of these treatnents the
stundare 1l foot trector-drewy applivator Injected the chemicals to 8 6- to 8-inch
‘ dcoth and the tarp was arnlied %o zover the soll. This cloar plastic was @8 solid
splication with each sheet glucd to the strip laid down before and adjacent to
the one being treated, The nlostic coser was Teft on from one to two weeks before
' :--0.‘Vlﬂg-

Lasther teie! in tre 1972 cror was treciel, except the two ends of the tometc ficld.
To. field «s3s treatod with 280 prunds pei acre of 67-33 Methy! Bromide and Chlorn-
picrin mirvture in G-tober, 197.. The highly tolerant hybrid #6718 wes plented into
the ficld on Jenuary, 1972, This ficid, Yiks the other trials, wes solid terped

with oue mil, clear plasti:, ihis rield tria! was conducted by the Jaskel ond Rogers
tenct in Chule vista,

Voo third triel was couductad on 'washite gros. Ranch 1 Chule Vista, Twelve strips
or 2.0 2 200 vere trestad on Auqust 22, 1972, un @ soil saries, Aliso fine sondy
Yeam,  This land, Yike the other trials, hed frequent plentings of tomstoes and
trour veeetedles,  Thin fiels wae rotated with cucumbers started under plastic row
cevers a5 wore the tomttoes, Gn these tioials the susceptible variety, Grand Pak,
was plantid (o oonm or two L ows witi £O rlants per row in each treatment, including
149 chock strips. Tno vest of the strips ware planted to the hybrid #6718 on
cnuary 27, 4973, Besides tha twd Methy) Bromide and Chicropicrin, 67-33 and 45-55
nrrcantages, th. Age! Tormuiatior of €7-33 miriure was compared., These two verie~
ties qave 8 ouole cvaivaiion of both yizld and iisesse occurrence and development
virne the plaes growth,  The “allowing funigetion treatmeits were conducted In

“reid irials 01 the {waziviia T L To. o '\g79,
| e o e e e
N A ) 1975 SPRING TOMATO 5014 FUMIGATION
i 'r' V2 ASNT)n onDS, wNCH
¢
' ¢ Chamical - 4 Taip Varieties
l‘_,-\_;cthﬂ an,miq_g._.] (hioropicri, __Form _ Dosege  Thlckness Planted
: 67% 33% Reguler 360 i (Grand Pak ¢
674 51 S 200 ! #6718)
ted 67% 337 " 400 i "
‘ check | . R - | wens
i 1:5% ! “5e, Requler | 200 |z (G.p. ¢ #6718)
j L5% 55% " 300 ! v
| 674 k3 4 Age! 150 i "
| 67% 313 “ 200 ! "
‘ sn ’n " zso ' "
- Check - - - -~ #6718
L 6% 333 Regs.ar | 300 | “
| 67, oo 300 } "




The first o trials on the Egyer-4nic Rauch resuited in two important observetions.
First, the high doseqe of 426G pourds per scre with the one mil caused /4 to 1/3
phrat stunting and 8 yiald ducreas. 'n relotion to the plant size. The reguler
dnssge of 350 pounds per acre of £7-33 ml. :ure wi'th |11 ml] a'so caused & plont stunt-
ing and yield reduction tompared . L= . dutege of one '] teep thickness, The
AJioerneris sp, disease was appavertly delayed by the. fumigetion but did not control
't on the susceptible Grand Kb variety, '

i sceond tris! on Jaekel and Rogers Rench thet was planted to the hybrid #6718 on
Januvary 2k, 197, and the iield wai treated except the 20 to 30 feet of esch end,
This showed Vittle plant difference until midway th-ough harvest, At this time the
planti began to shiw leck of vigor, By the end of harvest the non-fumigated strips
~haved plant stunting, #ith a8 Tight infectlion of Alternarie gp. (Fig. 3). This
drrimstroted the value of furigatior on this flel requently plented to tomatoes.

iart 2 shows the yield per acre resulte of the three doseges of 67-33, compered
—ith Grand Pek end hybrid #6718, es well @3 the percent of the Altarnarie sp. de-
velorment and the weed counts,

{ Ghert 2, S _IN_TQNS/A_OF TES 10£-6 -
i uﬁ‘u FUM | GAT|N “Ig'ﬁ’?a' , ]

' {go Lbs/h 300 Lbs/A 400 Lbs/A Check
Ve 1z Wil Ter U 8. R 1 ! Jgqr -
P rand Pak %g‘:g urand Pek] &7 s_g_gaé E‘E m

2-'&0!&? thru My AN LEIG 9, 9.4 . o2

‘Ich!ds thru June | 29,3 26.2'¢ 6.7’ 23.3'1 26.5' 26,1

;‘t:tai 34,8 .4 35.5¢ %5.4' | 35.0' s} 22,9 #’J'
3

:", Jisente o Moy } 22,5 - 7.5 - 17.5 .17

?"n;nd Pak In Juneu(oi.S - 6:.5 - §0.83 76,67

\

e of Harvest 96,68 - 96,06 100,00 roo.oo

10, of Weeds per 232 10z 3. 8.2
| Taure Foot {

. i

‘1l trealments incrsased yleles compared to the uinireuted,

the i3 mil tarp yliolded as wel! as the other higher dosages.

At ymnd,

The 200 pound dosege with
Wzed control wes just

Tie third trisl of jwashita 3ros, 1973 spring tomato crop developed some interesting
results, Yislds were taken usualily twice waekly ard box counts per two center rows

of neh trestment were recorded.

disesse started to appesr, the number of plants showing disease were recor
iwo wank schedule,

Alss, sterting in April, when the Alt
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The results ¢! tho combinaticon of 730 and 300 pounys per acre of h5-58 Methyl
Bromide and Chleropicrin, as w.ll as the disease ard wced count ate glven in

Chart 3.
|| Chart3 1973 METH DAOMIOE b5k AN CHLOROPICR.N .57 MIXTURE
FOR_FuMiastiun_ = 1umaalih BROS, RANCH
| 200 1y, 300 (b Check
; Yialds thru Grand Pak___ dcib - Crand Psk #6718 Grand Pak 718
; Hay 7.2 i Yo 7.b4 t.s 7.6 10.2
! June 25.0 ! W0,y : 24,0 26.8 22,2 21,5
Total TR BT 13 38.6 27.9 29.1
% | DisJincilray 17.5 E 26.83 - 17 -
" " June 57, ;l - LE.33 - 76.67 -
"oEnd of Crop| 10000 i 95.00 - 100.00 -
| ,f'Jeeds/Sq.?t:J ztu 039 812

The L§-55 mixtur: dic not vieid asite as well as the 67-33 mixture shown in Chart 2,
It cppesred that the higher Chivropicrin may have slightfy deiayed the Alternaria sp.
discase infection. The weae cont. ol wes 2imilar for the two dosages.

Where plestic tern vosts Lise increzsed, the comparison of 1 and t4-mil thickness
Wrs oace, 8iohg witn e unireated 501l in yleld and weed end dissase incidence as

is stown in Chart &,

Chart b SCIL FUNIBATION GF 67 - Yri auoawg cig,ggncnm FORMULAT {ON
) WO T 597V T, ST IVASHTTA BRRY . RANCH
30C Lodher. 300 Lu/Acie
) Vil d'uit’n e p TIWi Faastic Tarp Check
vields thru___ Grend_pax r—-ﬁ]is L Grand Pak #6715 Grand Pak #6718
Hay 131.3 1.6 9.6 9.4 7.3 10.8
VoJune i 3/.; 3?-“ 2607 2303 20-7 2208
i
§
Total 49.0 9.8 36.8 5.3 26.7 30.1
Dis. incid,liny In,, 7.5 32,8
T T R €.5 £5.00
Tot:) 96.6 160.00 100.00
| Weeds par sq. 0t _7‘4‘5 1}z 8i1{2
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The ylelds indicated thet & one-mil plastic Is sufficient for & 300 pownd dosege.
It @ V{-mil torp Is used, dosages can he reduced for equal yiald end disesss con-
trol,

The new formulation, Agel, of 67-33 combina.lon, resuited in yood ylelds for both
of the two varisties tested. See ihart 5. icor tiw wyorld #6/18, the three dosages
150, 200 snd 250 pounds per ecre resulted In simiiar total yields snd much higher
then the untreated plots, Similar weed control was obtsined, yet the higher dosege
hod a slight tendency to miss o few more resistent weads such as malva. The lower
150 pound dosege on the Grand Pak variaty gave slightly more fovorsble ylelds then
the 200 pound dosage. As In all ceses, the untrested plots resulted In much Jower
ylelds of both varieties. (Fig. 4).

YIELDS OF AGEL FORMULAT!ON
Ehercs . OF 67% nrvwvmﬁﬁ%@mm
150 {.bs /A 2 /A 250 Lbs/A

|yields thru _ Grend Psk lgzua Grend Ect #5718 ﬁnnﬁw 6118 |
ey 10.3 10.3] 8. nma| - naj ".h
dune 38.2 29.9| 30.8 .3 - 3.1 | 19.) w0 |
Tote| 53.0 3.5 w3.2 ol - b3 | 25 | 30
dis.incid. Moy | 26,7 - | 20.00 - - - 3.3 -

"ooon dume | 50,0 - | 48.33 - - - .31 -

“ " Totel| 100.00 - | 98.3 - - - 100,00 -
¥ Voods/sq. 1t s 2|s sbs g2
SRUCLUS ION

Fumigation meterlelly incressed tomato yialds on buth the Grand Pek and #6718 hybrid,
compared to untrested triels,

High doseges of Methyl Bromide and Chioropicrin had o plant stunting ection on the
Grand Pok and #6718 hybrid. The tolerant veriety, hybrid #6718, resulted In o yiald
increass over the susceptible varlaty, Grand Pak, In tha untrested olots. Alse,
both verleties had good yisld Increases with oll tha soil fumigeation trestments, The
45<55 Methy) Sromide-Chioropicrin treatment did not incresse the ylelds as much as
the 67-33 mixturs, The 45-55 m!xture hed o greater tendency to slightly delay the
Iarls 3R, disease appearence in the Grand Pek veriety. The 300-pound dossge of

. umigent comparing ona and onc and @ helf mil plastic Larp Showed anpther re-
lationship, The thicker 14-mi) plastic retained the sol) funigants mora effectively
then 1 mil. This mesns thet dosages cen be reduced with similer disease, weed, and
pest cuntrol results, This el'sc indicetes an opplication cost reduction.,

The Agel formulstion of 67-33 Methy! Srom! de-Chloropicrin rasulted in incresssd ylelds
of both Grend Pek end hybrid #6718 over non-fumigated triels, Lower dosages on this
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material resulted in similer ylelds as the higher dusages, indicating an advantage
of rcducing dosages and meterial costs. Also, as the ges forms o gel on contacting
the s0il and air, 2 thinncr tarp can be used to cover it. None of the fumigation
combinations or metcrisls corirotied the “lternaria sp. discase; they delayed the
Infection where a fairly gocd pcrtion nf the Grend Pak variety crop could be her-
vested before the major portior of the plants were infected.

In carly spring raw cover crops, where the land it frequentiy reused for the same crop
such #s tometocs, the diseasc, pests, and especlally wceed control, are very essontial
in reducing production costs, and Mcthyl Bromice-Chlaroplcrin fumigatici. hes effective-
ly controlled tham,
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Fig, 1,

Solid tarp soil fumigation
chemicals

*Quipment Mjoctln,
» &nd plastic terp laid behing Injector shenks,

Fig. 2, Plastic terp puller removing plast)e
trested fiqld

from !



Fig. 3. 1972 tometo fumigation with 67-33 on #6718 hybrid
on left, and untreated strip on right at end of hervest at
Joske) & Rogers Ranch,

Fig. 4. Untreated Grand Pak tometo variety on right, and
#6718 hybrid in center, On left, row has been fumigeted
with Agel 67-33 mixture st Iwashita Bros. Rench,
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