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For preventing and combating serial diseases
of plants, 1. e. those diseases which attack their
parts above ground, it hag already been proposed
to employ ortho-hydroxy-quinoline in the form
of quinolinium salts, particularly neutral quino-
linjum sulphate; to this end, said salts were de-
posited on the aerlal parts by means of spraying,
spreading or sprinkling, in form of solutions con-
talning sultable wetting agents.

However, it has not been possible up to this
time to secure the results reckoned upon in splte
of the valuable propertles of quinoline salts; as a
matter of fact, owing to thelr being readily solu-
ble In water, the salts are rapidly carried away,
elther when they are applled or by rains (thus
even if they would be deposited by dusting), and
have not a sufficlently protracted contact with
the plants to be protected,

It has been endeavoured to insolubilise hy-
droxy-quinoline by blocking its phenol group; the
metal quinolinates thus proposed (copper, iron,
nickel and llke quinolinates) did not lead to sat-
isfactory results owing to their belng much too
insoluble in water.

Therefore, in commerecial practice, ortho-hy- :

droxy-quinoline and the salts thereof (quinolini-
um salts and quinolinates) have been chiefly em-
ployed for treatment of seeds, transplanted
plants or portions thercof (for instance cuttings)
and for internal treatment of trees. It has not
been possible to secure satisfactory results in
fighting diseases such as mildew, vine oldium and
fruit-tree speckles.

It {s a primary object of my invention to pro-

vide a method enabling of efficiently preventing .

or combating cryptogamic invasions or diseases
of plants, by taking advantage in a novel man-
ner of the known action of hydroxy-quinoline
derivatives and salts thereof by causing the active
substance to be set free gradually and continu-
ously, said substance being deposited on the part
to be treated in the form of a water-insoluble or
sparinely soluble product.

It 1s known that hydroxy-quinolines, their
homologues and derivatives having a free hy-
droxy group yield water-insoluble basic salts with
alkaline earth bases. I have found that said salts
are slowly decomposed by carbon dioxide and wa-
ter vapcur present in atmosphere with progres-
sive disengagement of hydroxy-quinoline or like
active substance,

Consequently, according to my Invention, the
method for protecting or treating plant parts or
elements substantially comprises contacting the
same with an alkaline-earth salt of a hydroxy-
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quinoline, a homologue or a derivative thereof
the hydroxy group of which is capable of com-
blning with the alkaline-earth metal (1. e. Ca, Sr,
Ba, Mg, Zn). It should be understood that the
term “alkaline-earth salt” refers both to neutral
salts such, for instance, as

NCyHs—O—Ca—O0—CoyHsN

and to basic salts such for Instance as
NCr—Hs—0O—Ca—OH.

In actual practlce, I generally prefer 8-hy-
droxy-quinoline from the commercial stand-
polnt; however, 3-, 5-, and 6-hydroxy-quinolines
are equally useful; among homologues and de-
rivatives suitable for producing useful alkaline
earth salts, I may mention, merely by way of
examples, 5-methyl-6-hydroxy - quinoline, 5-
methyl-8 - hydroxy - quinoline, 8-methyl-2-hy-
droxy - quinoline, 6-isopropyl-8-hydroxy quino-
line, and 6-methyl-8-hydroxyqulnoline sulphate,
it being understood that the foregolng list should
not be construed in a lmitatlve sense; generally
speaking, any soluble salt of hydroxy-quinoline
capable of yielding the desired alkaline-earth
salt through partlal or complete double decompo-
sition, for instance mineral acid salts such as
sulphuric acld or hydrochlorie acfd salt, organic
acid salts such as citric acld, benzene sulphonte
acid, salicylic acld and llke salts may be em-
ploved for producing useful alkaline earth salts.

For carrying out my method into practice, that
is for contacting the alkallne-earth salts with the
parts to be protected or treated it Is possible to
use the salts themselves or reagents capable of
producing the same In situ; the salts may be pro-
duced before use or they may be formed at the
time of use. In applying the salts or parent re-
agents on the plant paris, it is advisable to ad-
joint thereto auxiliary substances such as dilut-
ing, adhesive, wetting, fllling and like agents and
even insecticides, other antlcryptogamic agents
and so on. It will be obvious that either for
producing the salts before or during application
on plants or for forming them on the plants from
parent reagents, the alkaline-earth base may be
brought in admixture with the auxiliary substan-
ces, even as an impurity thereof, or as an aux-
iliary substance.

The salts or the parent reagents, admixed or
not with auxillary substances, can be applied by
usual procedure such as spraying, sprinkling,
coating, brushing, spreading, dusting and so on.
The process is sultable for treating standing
plants (aerial and underground parts), plants or
plant parts which are transplanted or shall be
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set, transplanted, grafted, etc. as well as for
treating seeds; for the sake of simplicity, T shall
refer in the claims solely to “treating plant parts”
but the words are to be construed as including
any and all of the above set forth possibilities.

The alkaline-earth salts as herein proposed
have been found particularly efficient against all
diseases of plants, both those which, like fruit-
speckles, vine oldium, mildrew attack aerial parts
and those which like rot attack underground
parts.

The followlng examples which have no limdt-
ing character will show how my inventlon can
be carried into practice.

Ezample 1

94 kg. of magnesium chloride (100 per cent)
were dissolved In 500 litres of water and an alka-
line base (sodlum hydroxide, potassilum hydrox-
ide, ammonia) was added to set free magnesium
hydroxide, then 145 kg. of hydroxyquinoline base
were added and the whole was stirred at 60-70°
C. until the reaction was completed. The reac-
tion may be effected with non-equimolecular
amounts of reagents.

The mixture was then filtered, washed and
dried. The product thus obtained was flnely
powdered. It may be applied by dusting or made
into & paste with water and sprayed on plants
to be treated.

Ezxample 2

350 g. of the product obtained in accordance
with Example 1 were admixed with 100 litres
of a thin adhesive and wetting paste of cryolithe
or another Insecticide or anticryptogamic prod-
uct, and the mixture was used just as it was.

Ezample 3

2.08 kg. of 6-methyl-8-hydroxyquininoline neu-
tral sulphate were dry mixed with 1 kg. of slaked

o

10

30

40

434,148

lime, then 70 ke. of kaolin, wetting agents and
adhesive agents were added thereto.

~Example 4

2.600 kg. of 8-ethyl-3-hydroxy-quinoline hy-
drochloride, 30 kg. of lead, aluminum or cal-
cium arseniate, 4 kg. of calclum hydroxide, bar-
lum hydroxide, strontium hydroxide, magne-
slum hydroxide or Zn(OH)2, 4 kg of sodium
e-butylnaphthalene-g-sulphonate, 3 kg. of ca-
seine and 76 kg. of kKaolin were dry mixed. The
mixture was used elther in dry form or in moist
form. It may be stored In dry form or as a
paste which may be dried.

Example 5

4 kg, of lime, 4 kg. of cellulose ligno-sulphite,
3 kg. of caselne and 86 kg, of cryolithe were ad-
mixed according to a dry or moist process; the
mixture was treated with a solution of 2 kg, of
8-hydroxy-quinoline in an organic solvent such
as alcohol. The mixture may be dried for re-
covering the solvent or used as such after suit-
able dilution.

It will be obvious that many changes may be
brought in the above method without depart-
ing from the spirit of my invention; thus for
example, when producing the alkaline-earth salts
or when determining the amounts of reagents
for generating sald salts in situ, it is possible,
when desired, to convert hydroxy-quinoline or
related substances only partlally into alkaline-
earth galts.

It will further be understood that my invention
comprises the novel compositions of matter con-
stituted by anti-cryptogamic or like preparations
including among their compohents either alka-
line-earth salts of hydroxy-quinoline, homologues
or derivatives of hydroxy-quinolines, or parent
reagents for sald salts.
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