996, 264 5 [ EXAMPLE 5
the carbon disulfide content typically varies A suspension was prepared

from5 parts of from41.9% to 45.9% Wen purified manab—65-a—cemrercial
maneb cont’ai ning 85% nanga- is used and soluble salts are renoved, the ' E

nesé et hyl enebi sdi't hi ocar bama 4.,b anal Sis product typically contains
52.3%to 57.3%of 5 for carb % am ‘)f wat er. carbon
disalfide. To this suspensPo Vag,é" in sul fate
hept ahydrate. The mxture Jrr i I‘ICA LE 8 for two
hours at 24{err] 4 foarr] CVOTBEAwencsl on Pur e manganese

et hyl enebi J§li t bk Hc% {s\ 70 mixture was then spray dried wi SNOBs2@Gikt
di hydrate }s % er pdte FBpbedsien &l fifing o) mper at ur es of
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préssure " af it
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i ed, The car boncehpettbhpieed @b ent of berasi(es-1125 :

E 996, 264 ~conpl exed
neb usual Iy is 52. 598 ©FPksed 29ed: ot oni zed water for 16 hours, (4) the
_ants A. P4kl e, when commepgiglodmneb is used and the are2s
driied again, (5) the plants are illumnated 2 reaction
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56. 9%5  (d) fungicidal activity over a w1der spectrum  sali(s) vnth ﬂfhln&n@&éshﬁlﬁﬂxtﬁibcaﬁ)ﬁﬂhtuatmon was
used W t h 1& fungalhesesini que nature of thén prefcmtlp@dnreﬂppfeée ingrEAREEROT
m Xt ures of rilRedncygfris| a@ébcobaltous manebs  organic acxdsc h m gd’s‘éjﬁj ééﬁ?‘j ﬁed nay be
moist readi | Sﬁ’ ] eaé{ﬁ %5 I‘ e ﬁﬁéﬁ‘iﬁSé L S0k
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pérSI st encyfh cts'mdlcqyﬁd ]apv Eﬁ“o én 1; ancse
r’é whi ch (135“?? uﬁf é‘aﬁ&fé don gx %& cx‘cél& pqﬁ kceedlz i ra)ﬂlegcr and te}ﬁee ot her -
with 3. 5% prbhducds Sf the invention are excedtled, &rie spr}ayxeﬁmtnotor prepacf fﬂcw tompkxedpeisi ons

rofi wei ght g)hcrtlhefoxsidrmatzhmwxpsmdt p ro)ties Tamtebyitcgnveniently water, maneb and ong gent S
emperature

under eval ug;[tqh?rgiiﬁ; the gc com c%:m e%r g@ﬁ&cﬂﬁcﬁ% éhf:ﬁ@htxeexfaf;ple using 60

‘tgmato metal decreases the so xty ths 5‘1@% a q@%sssl@fy%r BEdcB thay keRhixddieendr i ed

-pliant's. sp product and there appears to be a certain 49metal salt or mixture of metal phltsngrsangr

subj ect ed tminanufl ealpbdity flar neathy type of metal aqueous solution of the latter. Alternatively,
TAJ\BLE |1 complex product which should be exhibited powdered maneb may be mixed with aqueous

for best performance of the product. Also, with metal salt solution. 65
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ED[err] Val ues for

Persi stency Tests on Tomatoes w th Phytopht hora

Infestants.. Conmpound Zi neb Maneb
M xtures* - A B - EDerriTT 3132+
360 .e 400 162 183 *M xtures §.
were maneb containing zineb I n anot her set of persistency tests, 2
ED err] equi valent to the zinc used in preparing A &
val ues were obtained for zineb, %&b, 55 : - -
appr oxi nmat -?;L%n §§hﬁlxl§iﬁf}m‘x Mﬁlcygf pogélcggncfc Ouﬂ%osc,rrficcrn%*.%/ %9 Iuscngn m)lgc[r(lﬁlarul%csrizmg, zi neb and
ITB.I’]?b, andnd pracu_cal_ handling. Where d_f‘)(ﬂfg follys t \&?crmiz)ﬁ byirgﬁing, and screcping, or other the L
conpl ex satatuoh,0f ned! Fyursee doirabivg woBave b comminuting steps. T20ensure &vik@st s show
5t he compl eecsialerdy el waigy wohenimogdst  iptoduaeihghimapbe wiliag! & gief @ireremONO- 2
much more BHT SR A0 WS PRI nose Sy dicerion o sl ar &0
sunmar | zedumNdcpabd e part upon the particular | H}cpﬁﬁxil@xﬂs— Rt ‘g??iﬁ églf&ng g;he single
salts or ndur¢ or statc of the maneb, which may be  sodium dioctylsulfosuc&ifdie. a 3
m xt ur el ofn ‘l‘f‘h{é’% ?g a|slugy as obuained fro;? I;lts If desired, a stabilizing agent may be ad-
' precipitation from reacting in water a soluble - mixed- awith rtha metal-compes Wg g
99_6; 264 mangancsc salt, such as manganous sulfate, 7bisdi1§|1-1%‘§r %ﬁit(ll:qas by%{x‘tﬁn [4) fggé f75r_ Late .
Bl i ght onchidRbOESate and a_water-soluble Jdene i ed oy RAtio of E
Zi neb t o #wived bisdithiocarbamic 4eg] &uch]as the b:tBe dried product. The use of ethy- E
4:1. lithium, - sodium, $yiump -cglcium, mag-  lenctetramine 44 7 stabilleer for manganese 407 F
1: 2! 15 ncsium, él.mmOmum,sgigj-h uajgr gry ammonium  salts of alsylepcbisdithiocarbamic acid is 80 L
" e salts. As is known, recipitation does not  claimed in ‘our” copending Application No. 9
0:1 occur when the cohdoAtration of cthylene- 28195759 (Serial No. 929,210). Conpl ex Ct
179: bisditlpocarbamate in water is less than about Soluble saits of the above-noted complexing
2%, since the manganese salt which forms by metals include chlorides, nitrates, acetates, and 3
+ 20 interaction is a soluble salt, probably the cyclic  sulfatcs. Convenient salts are zinc chloride, 85 ' p
' salt, a monomeric form. At least 5%, of slurry  zinc sulfate, zinc nitrate, zinc acctate, ferrous
: is necessary to ensure formation of a chain of sulfate, ferric chloride, ferric nitrate, ferric -
manganese and acid ions. The maneb as thus sulfate, cobalt chloride, cobalt sulfate, cobalt
obtained is in hydrated form. It may be used nitrate, cupric sulfate, cupric chloride, cupric
25 as such or it may be washed and it may be acetate, and cupric nitrate. Salts may be used 90 £
: partially or completely dehydrated. in any of the usual forms, including hydrated
: In general, the proportion of maneb, forms, and may be used as such or as solutions. 3
hydrated or dricd, to water is 5:95 to 65:35  As above indicated, mixtures of salts or solu- 2
by weight and preferably 40: 60 to 60: 40. tions of scveral salts may be used, such as -
30  Recaction between metal salt and maneb in  cobalt and zinc salts or copper and zinc salts. 95 :
55 ;_ water takes place in a relatively short time. When maneb and added metal salts are g
! In general, times from about ten minutes to  brought together in water under appropriate X
i about five hours allow for essential completion  conditions, a reaction occurs whereby the metal 3
of the reaction. These times represent the jon is taken up by the maneb. The X-ray
35 period within which salt in solution is in con- powder diffraction diagram for the reaction 100 i’
60 tact with mancb in suspension before the reac-  product has the medium and strong lines indi- K
tion product is used, isolated, or dried. In a cated above and lacks lines which would cor- "
continuous process wherein salt, water, and respond to the ethylencbisdithiocarbamate of :
maneb arc continuously mixed and the result- the added metal. Hence, the product is not a
;40 ing product is scparated and/or dried, the mixture of maneb and another ethylenebisdi- 105 :
65 : residence tin}e is within the stated time limits. thiocarbamate. Furthermore, the new product ;|
The reaction product may be separated as  has some properties differing from those of the 3
| by filtering or centrifuging and may then be salt or ethylencbisdithiocarbamic acid corre-
, : dried below decomposition temperatures. If sponding to that formed with the added metal '
45 desired, the filtered or centrifuged product salt and also from those of maneb. 110 ;
70 | may be washed before drying. On the other The proportions of metal salts added to 3
_ hand, the entire reaction mixture may be dried, maneb and which provide the development of
leaving, of course, soluble salts in the product particularly desirable propertics vary some-
Eoo thus obtanied. what from metal to metal. Since there may be
50 Drying may be accomplished under normal used any soluble salt of these metals, it is ]j5
.75 | or reduced pressure. Spray drying may be most convenient in defining steps of prepara-
! practiced or vacuum drum drying or tray dry- tion to express the proportion of reacting salt
. i ing. For example, the rcaction product is to manch in terms of the percent of mectal ion 4
i ' desirably dried between 40° and 85°C. under by weight of maneb. The effect of zinc ions :
.55 reduced pressures, desirably at pressures of and development of new properties begins to 120 i
80 ] 5 to 30 mm. (Hg). In spray drying inlet gas be noticeable with about 0.1%, of zinc ion .
} temperatures up to about 315°C. may be used, based on weight of mancb and desirable prop- :
but under these conditions the temperature of erties of the complex are noticed up to about £
{ _the drying particles remains well below the 7%, of zinc ion. The preferred proportions of
: + 60 decomposition point. Under any of the drying  zinc, however, are 0.2%, to 3%, of zinc ion. 25
. 85 : conditions, the temperature of the product The optimum proportion of zinc ion depends
is below 90° C. in minor degree upon the particular prepara-
: After the product has been dried, it may tion of maneb and also upon whether it is in
P be desired to render the product more finely hydrated or dried form. In any case, the opti-
t 65 divided, as by grinding or sieving. For this mum proportions of metal ion will be those 130
I
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cthylenebisdithiocarbamate. A portion of 800 with mcthan drying the resulting solid 90 mix
' parts of this slurry was mixed with a separately  at an nbicnt tempcratures There were mixed aqu
prepared solution of 24.5 parts of zinc nitratc 635 parts of this solid, 650 parts of water, ture
30 hexahydrate in 25 parts of water. The result- and a solution of 24.8 parts of cupric sulfate 30 and
ing mixture was stirred for one-half hour at pentahydrate in 30 parts of water. This mix- ' mix
30°C. and was spray dried, the inlct gas tem- ture was agitated for two hours at 27° to 30° 95 per:
perature being 280°C. and the outlet tem- C. Pressure on the reaction mixture was beir,
perature 125°C. The dry solid which formed reduced to 12 mm. and later to 8 mm., while care
35 was micronized. Product collected amounted the temperature thereof was raised to 75° C. 35 und
) to 272 parts. A solid product was thus obtained in an was
4 By analysis this product contained 47.5% amount of 522 parts. It contained by analysis 100 be ¢
of carbon disulfide, 17.3% manganese, and 438.3%, of carbon disulfide, 19.9%, of man- and
1.7%. of zinc. It is a complex salt in which ganese, and 1.1%, of copper. ethy
40 maneb is modified by reaction with zinc ions. The product is a complex copper- 40 tain
It shows the tvpical medium and strong X-ray manganese salt of cthylenebisdithiocarbamic 36%
lines given earlier. acid, as shown by infrared and X-ray data. 105 2.2¢

The water-insoluble copper-complexed maneb

1 EXAMPLE 2 usvally yields 56% to 57.2% of carbon di- _
A slurry was prepared from 400 parts of a  sulfide while the crude reaction product may C
1 45 commercial maneb and 250 parts of water. yield from 449, upwards. 45 disu
3 This commercial material by carbon disulfide ' gant
analysis contained 352 parts of manganous EXAMPLE 4 110 peri
1 ethylenebisdithiocarbamate. To the agitated Therc were mixed 200 parts of a 50%, slurry were
i _ slurry were added 27.5 parts of zinc sulfate  of precipitated manganese ethylenebisdithio- : part
i 50 monohydrate and SO parts of water. The mix-  carbamate dihydrate in water and 5.5 parts of 50 part
i ture was stirred for an hour at 28° to 31° C. zinc sulfate monohydrate at 25° to 30° C. . stirr
and then dried under reduced pressure. The The mixture was agitated for two hours. It 115 spra
! _ maximum temperature reached was 80° C., was then charged to a vacuum drier. Pressure inlet
! : while the pressure was reduced to 20 mm. was reduced to 28 mm. and the temperature tem)
f 55 The dried batch was cooled to about 40° C. of the baich was raised gradually to 76° C. . 55 pulv
i and the drier was vented with nitrogen before  The product was cooled to about 30° C. and a cc
discharge. then ground to pass a 325 mesh screen. The 120 lene
1 : The dried product was micropulverized product contained 48.2%. of carbon disulfide, 47.1
: . under a 0.02-inch herringbone screen with six  17.5%, of manganese, and 1.9%, of zinc. X-ray gane
: 60 hammers opcrating at 6,950 rpm. The product and infrarcd data show this product to be a 60 com
i amounted to 367 parts and contained by complex zinc-manganese salt of ethylenebxs- bisd
! analysis 46.9%. of carbon disulfide, 18.9%, of dithiocarbamic acid. 125 W
puri
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xon repared from a [
frad o%herein arkel % L PRI NEREUL Y S 0T RO
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rininConpl ex B To thxshsuilﬁﬁiaaéﬁé o opgepeet ohrisp made for var| ous 10 retai ned a
metald’ at er deﬁt %vé) ﬁtrs aéj Z&&C e??;xgg/ ;‘D V@ﬁ itse ct encbls 13110 a\l\gamateI
y Conboba t, CORxture wiM th @%S@Q@“ﬂ g@s‘ Rt aBfy 34O hédfed 183D} g c. iR&" and

zaneseZi NC : agab nsmp@atmsxf @$0é—4390°3D% Oftlet tem- Vdteunabov@ictd @Sehk t& 1.8, rp&&ruesent ative
s nonf or _ t he th%{ vafa zfond beurpy hndnwas th@OCOﬂVCtWhm dlgs met al

ater: g A
v:tll oFOFﬁDl exes Eg; q’foglrgn 0 Hjm ¥is Sfﬂme i a](smz:%;% gEe
e car] €ACtIi ON Wiy rZ:lnEbﬁganésé ﬂl,on c 1sd1tﬁz9—d FROHRGnc sMBEc! iRYE pa L Qﬁxs d
slex aconrpc)unds Lame agiB. T&aprto@cmdnhmm maa, pslapowds istrieel {&ah hf ai 150 kn3dPabl e

7. 401/3 appl il ed i nof %ﬂs‘wt/ooff qa@qudx fg(gm rthen ;aquum tray dried for 27 hours. The
£ as heate t

el ror, S AL R R el s s s B g,
conduct ed ;byrat‘éﬂh@-%henﬁhrt HEBHR OB PR ﬁcxa ﬁ:"‘@rlc& 1 wa@pd sseé Wrough S

pl asti c2di hycxmev\ﬂtctpraiqueousoﬂﬁes pansiignsmeh stredite yuBiChE(ﬂhﬁseokaa&)mprH owed. _
Appl i;cat i ofE4 W ¥ 4 é}é of Zrb%'lé /o000 Mah-e xarf-aeirieing maezfmsecttmeuthmmoal at 0. 75
e Wl bgs and 1.8"FDE. 5(-,47 8o 8hs. Read™ (Ve §§£‘ Pro { i d(? 05" ag;d '
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AR

f]caigzm Scs, subj ecting img@seey e nmade abou;,\‘tj‘;mpr;;ﬁ1 MM
tion of O Ul; tra VI blremangabmtmebunuhmnbhmasmf’,«; of anc,tme‘}/,s ayngaeReiiy ef the
ff’f““mlmber H% ngas, suspe d tifga e 78% |%ﬁagm ﬁ@‘ﬁ’iqﬁpz% W;ﬁfé?feg 3geeded

;'"s'oh§ebd‘g Courfﬂéed Phare Qs & i eREdS i ) “#fdonycopsi s spp.

mixe dat a egicak 7n<§rmd chlond-g%irutﬁﬂenﬁgﬁx counts obt ai pedras e recorded ¢

waterdTBr kedl y |tves gaschettagadiap Bt Q. Gov ai houf. |Wﬂe of Tohe agnand Tlatyjr ef 532 parts of com-
<u1fa"=|'ABLE Vy and methanol were removed by h Wgﬁ-ﬁscpsmﬁmyé-r s
. mix mixture under reduced pressures, t s?% t parts of water was
to 309‘985“ perature bemi about S° C. and the pressu g‘gafi Tts of zinc sulfate
- wabt 0475 | Ibeing radbice BS .The prodaaNway al rhl&mh}drate m 67 p rAThe mix- 95
whil28 ‘= car8ully ]ca;hcd of]_S)lublc salts andCdnied| eureBras agitated for four hours at 3& to 16
2 &2 35 under reduced pressure at 50° C. The product 33° C. The mixture was filtered on a vacuum
in an ! - was micropulverized. It was demonstrated to filter, the collected solids were washed with
lysis 100 . be essentially free of soluble zinc salt or zineb water, and the filter cake was dried for eleven
man- and was a complex salt of zinc and manganese hours in a vacuum oven at 75° C. and 6 to 100
cthylencbisdithiocarbamate. This product con- 15 mm. pressure. The dry material was micro- 3
Sper- 40 tained 0.9%, of zinc, 20.4% of manganese, pulverized in a hammer mill equipped with a
et 56%, of carbon disulfide, 17.8% of carbon, 0.02 inch herringbone sieve, a corrugated -
data. 105 2.2%, of hydrogen, and 10.2%, of nitrogen. dome, and six hammers operating at 6,950 "
carwh ! rpm. The final product amounted to 493 parts. 105
- di- ‘ ExXAMPLE 7 It gave by analysis 47.3%, of carbon disulfide,
may Commercial maneb was used. By carbon 19.1%, of manganese, and 2.4%, of zinc. It
45 disulfide analysis, it contained 81.4%, of man- gave the X-ray and infrared lines typical of
ganese ethylenebisdithiocarbamate. Over a the complex salts based on maneb.
110} period of one hour 4300 parts of this material :
lurry _ were added with stirring to a solution of 231 ExamrLE 10 110
“hin- ; paris of cobalt chloride hexahydrate in 5050 Freshly precipitated manganese ethylene-
is of i 50 parts of water. The resulting suspension was bisdithiocarbamate dihydrate was washed with
e i stirred for two hours at 31°--33°C. It was water and methanol and dried at room tem-
. It 115 spray dried with an average temperature of perature. There was slurried a portion of 30
aure inlet gas of 286° C. and an average outlet parts this material and 70 parts of water. 115
i { temperature of 123° C. The dry product was Thercto was added 1.1 part of ferric nitrate
el i 55 pulverized in an air mill to give 3340 parts of hexahydrate. The mixture was stirred at 30%—
and ! a complex cobalt-containing manganese ethy- 35° C for two hours. The solid was filtered
the 120 lenebisdithiocarbamate, containing by analysis  off, washed, and dried in a vacuum ovea at
A, . 47.1%, of carbon disulfide, 17.4% of man- 70° C./5 mm. for ten hours. The product 120
-ray; ; ganese, and 1.3%, of cobalt. This product is a comprised 24.6 parts of iron-manganese com-
s a ¢ 60 complex cobali-containing manganese ethylene- plex salt of ethylenebisdithiocarbamic acid,
e ! bisdithiocarbamate. containing 52.5%, of carbon disulfide, 20.2 ,{.,
125 When the starting maneb is of about 80%, of manganese, and 0.6 of iron.
purity and the entire reaction mixture is dried, The carbon disulfide content of ferric- 125
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as shown for ferred zinc conplexed nanebs has been Conpl ex A
and Conplex B are obtained with denonstrated in the field. Plots of apple
trees, a conplex formed from nmaneb and other which included

Rone vari eti es, were sprayed metal ions shown above.

in the séri ng with comercial manefP%8H with 5 The —

control obbmixaedanith LalGATTHE. XK 154G/, ZdrdnGized OFERr G%CTE HRREIM) REEpRAed as in
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by reacti’?ﬂjS PN SIS Ho596 flow. g, SBYY phyt ot oxi ¢ responses whi ch becone

of its weight of zinc sulfate nonghydrate in a evident from necroti.c
“spotting of the |leaves. 20 sl urri** and the conplex formed by reacting

In the nost sereve instances defoliation may 85 maneb with 7%of its
wei ght of coppBy, Valutsifat Rersiswgs (Flefts onl Tompoe widSRhytopthieselngstaes vari et i es "sprayedia
pent ahydr at e—{H)——After—63days of —this sSpray —w tiTthe—zinc conpl exed on a

maneb of Exanple 2 schedul e, counts of Cercospora |esions were showed nodi;h"

exi dence Od:onibhbﬂdo't OXizZgneh €SPONIAScHTAdE MRrleafl | et spsel ect edg at random ‘B1e(D),‘

even on a—weekhy—t e—fertn-ghtty—Spray—sehedtt e 25 counts dithic
here are ba d on the &urrber 0§60| esions, at conceptrati on 2s hi gh as 2 5EA

| b. /100 gal I'O® 90 8 25 I eaft%ets. maneb at 1.5 Ehi)c;cz
| bs. per*%aﬁe gog it E&g&a.nﬂ@ %eé he Iglaqgthfgos@pt}leig&gstency tests, EDgq

gal | ons, eqhiMenN AL Ein® sed @Sprefanng\@F: 12ahies Whvdrb) obtaidRi € fbr OFinds)X i @sof about

1. 5-2 | b8, appraximnglly ate simdSvalhbsbemg)éxundloaxccgahdabmsturt:i@gzmqmahdhmagra.l dnc)n was

suffi %ie efﬁig%@’é"fggﬁ %Solthevar FI)leC)us he Com&leg S};ait forrgtc% b;nregﬁp&)%@bH at 1.5

| bs. r S ; as h d] gse is apple

30 and ,we;ml;q agrﬁ;lhe g ahSor pHrI ég@ i ons scrgb ‘caused 6by .

Vent uri anmwaeq:ﬂmhsesaltsA normal 95 50. :
spray schedul e in which the zinc-conplexed Parallel with the above, test
plots of celery maneb was applied at 0.75 and 1.5 I b./100 plants were
subjected to the same spray gallon throughout the season produced fruit
schedul es, but natural rain-fall was supple- over 95% of which was

mar ketable as U.S. nented with overhead sprinkler irrigation. No. 1
grade in contrast to 85%for a regularly 100 Under these conditions,

counts were-as fol- recomended treatnent under the sanme con- -
| ows: - maneb, 134; zineb, 84, Conplex H, ditions. Furthernore, these spray
schedul es” 18; and Conplex 1, 24. ' control |l ed cedar apple
rust (Gynmospor an- Favourabl e results are al so obtai ned
in com gium  juniperi - virginianae), quince rust 40 bating Septoria
apii on celery, Botrytis spp, on (Gymosporangium cl avi pes), black rot ofsua
the 105 . 20 rences
: . : manck
shown

with



strawberries, Colletotrichum Lindenuthianum fruit and frog-eye | eaf spot
(Physal ospora and Uromyces phaseoli on _beans, Hel m ntho- obtusa)

bot r yosphacri a spot (Botryosphaeria sporium maydis or -turci cum On corm;”
Cerco- «ibis), apple blotch (Phyllostica solitaria), spora spp. on such
crops as bananas, cowpeas,; Brooks spot (Mycosphexella pom), bitter fot -
45 peanuts, and sugar beet, Stenphyliumsolani (donerella cingulata),

ket o1

and fly speck (Lepto- 110 996,264 on tonmatoes, and Alternaria
— sol-ani on tematoes T hNyri am pom J. or—potatoes—and
ts povvdery m | dew on such plants Duri At tests for the control of apple
Egg B appl es, cucurbits, grapes and roSes.  diseases, it was observed that, f
2. Wwhen:the zinc EDrrr Values i LEIE B8SHACHS®h@St S, the preferred 5
are corrpl exes conpl exed man ees, 50

tive of this invention were fo n fc)Z gqg nerally there was an 80% suppression
200 the nite 115 “Ratio of Zine @é‘g’ ®bhyt ot 0£Pe t han t he convent i onal

2 ran- ! popul ation as conpared-to-the nite population

de.

gere ganese salt of ethylenebisdithiocarbamc acid. of the control plots. ;
tis, Sim Larly, the zinc- 1:0 These tedt®® were conducted with '~i
gent t%'inder succu- conpl exed manebg.,suppress rust m.e on

with | ent tomato pl ants about one month old at the ciftrus. 55

ineb, t hr ee true-leaf stage. Such plagtls in the green-417  The netal - conpl exed
iisdi- manganese bisdithtio- 120 are particularly
"‘“Lb sé&ceptl bl e to damage carbamat &4 of the mvenu%’ﬁ can be used in
)f ns > fromiapplied chemcals and sinihar differential ssgssentially pure formfrom§
data Whi chi wat er - sol ubl e : phyt ot oxi ¢ responses have been . 3
mate obserived in the inpurities havé“been l-eached or3¥n their rel a-
fA2Id Wth this test it has begn found that tixgely crude form They can
be used in con- —-60—maneb causes—aeasurabl e injury when
appliled junction with carriefemplésiGuid or solid?in any 125 _
~at 0.5 |b. per 100 gallons. The conplex salts manner conparable to the way
in vvhg ch maneb formed with zinc ion have produced no f
injury or z‘i-aiff'ceoﬁ‘g 5P bSE‘g@rﬁaFa W%eﬁia;ﬂ?ucﬂqs/r?gf ébr\weln of fer]rous sulfate hepta- 10 when |
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gal | onage 1) Y aycsr;plealcﬁdpkrasdncm Eaxyﬁenclﬁernﬁhahm:naxs) The results are given &b The
r emar kabl ed]f*h’eﬁ" eHEm faﬂ’ét Ct’@ﬁ mg ydvyhe-TablariféII wsterns of Fidsgv4luse-j Iorthantp r at e

uprl nitrate tri te ame set oI tests comparzson was made Wl[h

of appl i catgo ; _
Soo. e EX okt s S e e B TR T v |
:D CLAI M | S: the type of equi pnent enpl oyed, the net hod 1. A fungi cidal ¢
LW&Ser-l nsol uble netal com 65 of application, and the diseases to¢
andbe cop- pl exed manganese al kyl eneThiLsdithhi ocar banat e - trolled, but?

'-:‘-"-'””t he ayount is usually one-half to—+a—#hieh the conpl exi ng netal conponent

.5 five pounds per acre p plicatio rises one or nore of the
bl :
- “mawal 5: cobal t, E‘ﬁﬂy&ﬁ%ﬁm&ﬁum_fromfl ve to 175 :

coppelr iron and zi nc. gallons. If desired, small anmounts of

wet ting 2. 0 bisdithi ocabgsatrat e accordi ngEPg-Claim 70 agents
and/ or sticking agents may be added to 1, which is a .netal conpl exed j
maneb. the spray mi xtures as may ot her pesti cidal 3. A :
funglpl dal" netal conpl exed Guipdda D 10 agents.

cont aj ning, per 20 parts by weéeg(l;g of man- Aqueous- spray ;
conpositions are conve- at least 1 part by wei ght of com |
nientiy fornmed by dispersi ngm@):xwater a con- j7pl exing netal or mxture of f
conpl exing netals 75 centrate conprising one or nore of the com .
and npt nmore than 13, 4, 50CuP$*L%H parts by 172 plex metal salts with
or without a wetting weigh{,Qf cobalt, coppeys iron and zinc 15
agent} dispersing agent, stabilizer or mxture respectively. of

two of nor e swuilily @dbntfbiMSalso establish diffe-  study, uéhallfPar £ubRQirgdsddlapgicstion.conpl exed
maneb; 20 rences for mgsqosxpl@analbefomeépamd Tbytrmte;dlpivgtsewetomd undrothalrarblengﬁf rom

0.1tb 7 p% a&@p lctal golt such as coxlxdﬁxﬁx?s 61 ¥ h%ha’ r@at s wWith a
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finely zi i hEbendlhs Pt e "‘“Smﬁﬁghi“ TR NORRE Bhen at cach rert e ipdad SOl i d
carrier which nay be |nert or ungl cidal zinc corrpl exed maneb




20 may be a mixture of inert material and pesti- according to daim3

containing from0.2 to cidally active material. A typical dust is
pre- 3 parts by weight of zimc per 20 parts by TTTDAr €0 Dy weeeisen .
blending six parts of cobalt- weight of manganese. .

- 85 ~ conpl exed maneb contai ni ng 4% of cobalt 6. A fungicidal
cobalt conpl exed maneb with 24 parts of cal cium carbonate and then
accordlngkto Claim3 contalnlngfr9§p2(3425to 25 mxing with 70 parts
of m cr onk-zed-subfur——10 parts-by-welrght of cobalt-per-20-parts by : —
| n-anot hetisc fewr trst e, o, dzsi(bexmam smofn zisncubatei zgmldt thof zcmangfamé:ﬁamon | cus
conpl exed’%ﬁéﬁrh&fglgd nzm ng WI j,dal cobalt P
conpl exed" iahEE ° “’"’yw}’” - ke PEifghI 526 8 SW'?%”@O’"B‘??E#? of calcium  meta
according to Claim3 containing 0,4 é\g 6 parts carbonate. 5 T
by wei ght of cobalt per 20 parts b{fhel Bepe tht of 30 The netal -conpl exe*
manebs can be used nanganese. in conjunction with other - manc
pesticides and with S. A Zoungf bhitiaibn,copper conpl exed naneb in the
nutritional sprays. They cambeused—wtt—Tont ai n| ng-fromO0.2 to 2.5 pHr thydr
by weight of 95 other fungigi-fes.such 91 RidEokl- et hyl - ity
copper per 20 parts by weight of nanganese | yl . was

cr ot onat Gompdund | Ratedy/Obrett.hy| -Days 9.1 A f@éngi cldal cbpper 8conplsexed maneb ling

35 thi orerTanhydrophthatrimde (captan), sulfur, N containing 0.5 t'o 115 about

part by wgight of copper gg)decygloguanildl nesacet age (dgdine) flxe(gcﬁfg
cop- per 20 parts bysmei ght of nmapganes®. 21 | 23pergy fungicidal oilscomp

and anti hi ot| cs They -can 10. A_fungicidal ferric iron conplexed 10Dits
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; mancl
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process hokedlyr Bpaddengragoncanfiownd the in Table f.ungi ci dal di spersion of a % it
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maneb applied as a fungicide.
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