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Resumen

Se investigo en el laboratorio la influendia de diversos productos qunnicos su-
presores de brotes en mastuerzo {Lepidium sativam L.} v en fonate ( Lycopersicon es-
culentum Mill var moneymakerj Los productos bvestigados fueron clorprofin {iso-
propit N-{ 3-clorofenil carbamaro) 2,4-D {deido 2,4 diclorofenoxiacético), 1,6-dime-
timaftaleno, hidracing maleica (] 2-dilidro-3,6 piridacina-dione), profin (isopropil-iV-
fenil carbamaro) v tecnacene (1,24 3-retracloro-3 nitrabenceno}

La germinacion v crecimicito de las semillas de mastuerzo v tomate se efectus a
25°C en discos petri cerrados, bajo la influencia de vapores de los productos quimicos
La germinacion de las semillas v el crecihmiento fiteron evaluados midiendo el largo de
las raices y los brotes de mastuerzo v tomate, a los tres y cinco dias, respectivamente.

Con la dosis de 1 0 mg por disco, todos los proditctos, excepto la hidracing ma-
leica, la cual no es volatil, inhibieron significativamente la germinacion y crecimiento
de la semillas probadas. No siempre ocurre una relacion nanérica estrecha entre los
resultados de las pruebas de romate v mastuerzo, debido a que parece ser yvariable, la
sensibilidad de las especies Tacia un producto quimico. De los resultados puede inferir-
se que un producto quintco que produce inliibicion de germinacion y crecimiento, ya
sed e masiuerzo o tomate, o preferiblemente en ambas especies, es promisorio como
wn supresor de brotes en papas después de cosechadas.

Introduction

mong tie major probiems of potato storage are
disease and sprouting. Sprouting can cause

weight loss due to increased evaporation (3)
and transfer of weigltt from a valuable tuber to a use-
less sprout (14}, loss in seed quality and loss in visual
and compositional quality (2). Potato sprouting is
widely controlled through the application of sprout
suppressant chemicals The chemicals presently used
do not passess all the desirable properties of a potato
sprout suppressant {l), and a new, better sprout
suppressant is needed.
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One way of developing a new potato sprout sup-
pressant is to test all the avajlable chemicals for
potate sprout suppression activity, which would be
expensive and impractical  Thus. these chemicals
should undergo preliminary screening so that only the
most promising will be tested on potato tubers At
present there is no suitable screening method. Assess-
ment techniques based on the growth of excised
potato buds have not been successful because the
excised buds behave differently than whole tubers
{5.0.135)

This paper will focus on the screening of chemicals
for potato sprout suppression activity Vapours of
chiorpropham  ({isopropyl-N-(3-chlorophenyl} carba-
mate) (4) and esters of 2.4-D(2.4 -diciilorophenoxy
acetic acid) (8) were found to inhibit germination
and growth of cucumber seeds. Chiorpropham and
24-D are known potato sprout suppressants (11, 7).
Thus. the vapour of any potato sprout suppressant
is likely to inhibit the germination and growth of
seeds. This assumption was the basis for the screen-
ing procedure proposed here.
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Materials and methods

Stock solutions (4 gjcm3) of the chemicais to be
assayed were prepared in ethanol An exact volume
of solution was pipetted onto the lid of & 9 cm
diameter plastic Petri dish The lid was then placed
in a fume cupboard for about 30 minutes to ullow
the solvent to evaporate, leaving z crystallized deposit
of the test material as a {ilm on the lid surface. A
Whatman No. 1 filter paper was placed on the base
of the dish. 25 test seeds were added . and the paper
moistened with deionised water The seeds were then
evenly spaced around the dish before the chemically
coated lid was put in place The dish was incubated in
the dark at 32 2 2°C for a set period before root or
shoot measurement was made

Table 1. Bicassay conditions employed for the two test species.

Fach chemical was employed at levels of G, G 1,
G5 and 10 mg/dish for each test species. Each treat-
ment was carried  out in duplicate to give 50 repli-
cates The test species were cress { Lepidium sativum
L} und tomato {Lycopersicon esculentum Mill, var
Moneymaker), and the bioassay conditions employed
for each species are tabulated in Table 1 The
chemicals tested are chlorpropham, 2 4.D, dichlcbenil
{2 6-dichioro-benzonitrile), |,6-dimethylnaphthalene,
muleic hydrazide (1,2-dthydro-3,6-pyridazine-dione},
prophwm {isoproyl-N-phenyl carbamate). tecnazene
(1.2.4.5-etrachlore-3-pitrobenzene}, borneol (endo-
1,7, 7-trimethylbicycio (2 2.1) heptan-2-0l}, camphor
(1.7 7-trimethyl  bicyclo {221} heptan-2-one},
carvone {2-methyi-octadienal), methy! salicylate, &-
pinene {2.6.6-trimethyl bicyclo (311} hept-2-ene,

Test Species Temp. (°C) Volume of water Incubation Root or shoot
time (W) measurement

Cress 32 72 Root

Tomato 32 144 Shoot

Table 2. Effect of sprout suppressant chiemicals on cress root growth and tomato shoot growth at 32° C.

Chemical Rate mg/dish Cress root length Tomato shoot length
(% of the control) (% of the contro!)
Chloropropham 01 33a 9a
05 26 a (a
10 14 a Oa
24D 01 38a 5%a
05 42 14 a
10 6a 122
Dichiobenil 01 45 4 i5a
0s Oa Ta
10 Oua Oa
1,6 Dimethylnaphthalene 0. 17 110
0.3 41 104
1.G 53a 561
Maleic hydrazide 0.1 a1 g0
05 106 109
1.4 109 106
Propham 01 68 32a
05 16 a Oa
1O Sa 0a
Fecnuzene 01 6la 8l
0.5 18 a 0a
10 40a 36 a

a Significantly dilferent from control at the 5% level
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puiegone  (S-methyl-2+ b-methylethylideney  eyclo-
hexanoene) and vanilin (4-hydroxy-3-methoxybenzal-
dehyde)

Anatysis of root ar shoot data was carried vut lor
cach chemical using the analysis of variznce technigue
to determine significant differences within experi-
ments Probability (P) < 3% was judged signitficant

Results and discussion

Table 2 shows that the roots ol cress and shoots
of temato were significantly reduced by the vapours
of chlerpropham. dichlobenil. 2-4-1) tecnuzene and
propham. These results showed that the vapour con-
centration of 2.4-D at 32°C is high enough so inhibit
growth Inhibition of gernmination und growth of
weed seeds in soil containing 2.4-D had been reported
{13) Maleic hydrazide did not redoce either cress
root or tomatoe shoot lengths This is due 10 the fact
that maleic hydrazide is & nonvolutile pre-harvest
potato sprout suppressant {10): it normally acts by
translocation (12} and may inhibit plant growth by
behaving as an antisuxin (9} 1.6-dimethyinaphtha-
lene significantly reduced cress root and tomato
shool lengths only at the level of T mpfem® This may
be a result of rapid evaporation during incubation

Table 3 shows thal cress root retardation by citral
and pulegone is high. while retardation produced in
tomuto shoots is comparatively low  Conversely,
methyl salicylate produced relatively high retarda-
tien in tomato and no retardation of cress roots
Camphor. &-pinene and vanilin produced little or
no retardation in cress of tomate Boraeol, carvone
and pulegone significantly retarded cress roots and
tomato shoots 1t has already been found that
camphor, citral. &-pinene and vanilin produced poor
or no inhibition ol putato sprouting, while borneol,
carvone and pulegone greatly inkibited potato sprout-
ing {1).

The results indicate that chlorpropham. 24D,
dichlobenil,  propham.  tecnazene. Dborncol  and
carvone, which are already known to possess high
potato sprout suppression activity, also significantly
retard cress roots and tomato shoots Pulegone, which
also displays high potato sprout suppression activity,
produced higher retardation in cress than in tomato,
while methyl salicylate. which shows moderate
poiato sprout suppression activity, produced higher
retardation in tomato than in cress Citral. which has
no potato sprout suppression asctivity, produced high
retardation of cress roots and moderate retardation
of tamatw shoots

Table 3. Effect of naturally produced volatile organic compuads on cress root growth and tomato shoot growth at 32°C

Chemical Rate {mg/dish) Cress root length Tomato shoot growth
(% ot controb) (% of controf}
Borneoi (L] 124 87
035 79 88
10 iS50 ) u
Camphor o 119 104
43 106 104
10 B2 104
Carvone 01 59 95
05 M 624
1 G Ta 46 1
Citral 0.1 38 79
G5 14 63a
[ 1 a 47 a
Methyi salicylate 0t 79 57a
05 99 58a
10 g1 24
&-Pinene 01 il 1G0
0.5 169 94
10 169 98
Pulegone 01 43 a 89
{5 la 75
i 0 Da 60
Vanitin 01 94 103
a5 a5 11}
10 66 28

a  Significantly different from control a the 5% fevel
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These resuits indicate that any potato sprout
suppressant will produce high inhibition in either
tomaty shoots or cress roots, or both. und thal some
compounds that are not potato sprout suppressants
can afso reduce cress root or tomato shoot lengths
This now forms the basis of the present screening
procedure, whereby a chemicat that produces redue-
tions in either tomuto shoot lepgth or cress root
length. or preferably in both. appears to be promis-
ing as a post-harvest potato sprout suppressant

A limitation of this screening procedure is that
there may be a fow chemicals which can produce
significant inhibition in the cress or tomalo test bul
do nol possess adequate potalo sprout suppression
activity On the positive side. the present screening
approzeh involves very little skill and is reproducible.
it is low in cost and takes littie time In the use of
this screening progedure, care must be taken to
prevent the chemical from evaporating away during
the period of removing the solvent 1t is also advisuble
to use fwo or more lest plant species for each
chenical

Summary

The influence of sprout suppressant chemicals
chlerpropham  (isopropyl-N-(3-chlerophenyl) carba-
mate, 2.4-D  (24-dichlorophenoxy acetic acid).
1.6-dimethylnaphthalene. maleic hydrazide (1.2-di-
hydro-3,6-pyridazine-dione), propham (isopropyl-N-
phenyl carbamaie) and tecnazene (1.2 5-tetrachioro-
3 mitrobenzene) were investigated on cress {Lepidium
sativum L.) and tomato {Lycopersicon esculentum
Mill var Moneymaker) in the laboratory Cress and
tomato seeds were germinated and grown at 25°C
in the Petri dish under the inlluence of the vapor of
sprout suppressanis coated on the Petri dish lids Seed
germination and growth were asscssed by messuring
the root and shoot ienpths of cress and tomato after
3 and 5 days respectively At the level of 1.0 mg pey
dish, ail the sprout suppressants excepl maleic
hydrazide. which is nonvolatile. inhibited signifi-
cantly the germination and growth of cress and
tomato seeds Close numerical agreement between the
resitts of the tomato and cress tesis does not always
oceur because the sensitivities of the plant species
towards a particular chemical are likely 1o be varizble

It is suggested that a chemical which produces
germination and growth inhibition in either cress or
tomato, or preferably in both, is promising as & post-
harvest potato sprout suppressant
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Este libro editado por Jerry Doli, especialista en
control de malezas, estd dividido en trece capitulos,
cada une distinto, independiente y preparado por di-
ferentes sutores, si bien ligados por su contenido con
¢l titulo de fa obra

El primer capitulo deseribe los principios parz el
confrol de malezas discute diversos aspeclos, comoe
métodos de control, programas de conrtrol de male-
zas y como definirlus, ¢l uso de mezcias de erbici-
das. los tipos de herbicidas, la época de aplicacidn
y las formulaciones en que se presentan

Bl segundo capitulo es muy corto y sélo incluye
el nombre cientifico de las 74 malezas tropicales mds
comunes En el tercero se anota las 40 principales fa-
milias que incluyen plantas fnvasoras, asi como una
clave botdnica resumida pura identilicar cada {fami-
lia, la cual puede ser utilizada por cuzlquier perso-
na que tenga un mnimo de conedimientos botdni-
Cos.

El capitulo cuarto trata dos temas: compelencia ¥
alelopatia. En cuante a competencia se define el
concepto y se expone los factores por tos cuales com-
piten las malezas con los cultives, los periedos o épo-
cas criticas de competencia, asi como las adaptacio-
nes de las malezas, que las convierten en eficientes
competidoras

Con respecto a slelopatia, fambidn se define el
conceply, se compara con el de compelencia y se
da algunos ejemplos.

Conference bur Ass Potato Research,
Warsaw, Poland  p 90-91

13 VAN L[S, A HARTMANS, K.J 1969 The
influence of abscisin H and gibbereilic acid
on the sprouting of excised potato buds
Lur Potato Journal 12:59-63.

Fl quinto capitulo estd dedicado a la descripcion
de los diferentes equipos de aspersion utilizados para
aplicaciones terrestres y adreas Ademds se presenta
las pautas para definir qué tipo de bomba se requiere
de acuerdo a las condiciones existentes.

Fl sexto capitulo se refiere a la calibracidén de as-
persoras ferrestres ¥ analiza el cfecto de la velocidad
de aspersion, numerc de boguiilas, tamafio del ori-
ficio de las boquillas y presion de aspersion en la des-
carga de una aspersora; ademds se presenta ejemplos
de calibracion de bombas de espalda y aspersoras aco-
pladas a tractores.

El sétimo capituio explica {os principios en gue se
basa la selectividad de los herbicidas, separando los
fuctores ea: 1) [isicos y mecdnicos, 2) ambientales,
3} morfolégicos v anatomicos y 4) {isiclogicos. Para
cada uno de estos factores existe una serie de varian-
tes ¥ en cada una de eilas se ofrece ejemplos de cdmo
¢l herbicida aplicado en determinada forma, época o
situacion controla las malezas y no dafia al cultivo

El octavo capitulo analiza en forma bastante
amplia el modo de accién de los diferentes prupos
de herbicidas, as{ como los sintomas de dafio, de
acuerdo al proceso fisiolégico que afectan. El capi-
tulo nueve hace referencia a los factores que inciden
en lz efectividad de los herbicidas. En este capitulo se
trala con bastante precisién una serie de factores, que
a nivel de campo afectan la selectividad de los herbi-
cidas y que hacen que una aplicacién dé un buen o
matl resuitado.

El décimo capitulo hace una breve descripcion de
las diferentes formulaciones con que se venden los
herbicidas, asi como las ventajas que tiene cada una
de ellas. El onceavo capitulo estd dedicado s la des-
cripeion de los diferentes tipos de “‘surfactantes”
(agentes activadores de superficies), sus propiedades
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v aplicaciones pricticas En ef doceavo capitulo solo
se unotan algunos problemas, cuya respuesta adecua-
du se puede obtener si se ha entendido todo el texto.

Termina el libro con un capitulo sobre precaucio-
nes que deben ser adoptadas en el uso de herbicidas,
las que siempre son importantes debido a los frecuen-
tes problemas de intoxicacidn

El folleto estd escrito en furma concisa y clara: los
temas que abarca estin en forma precisa. de tal ma-
nera gue se adaptan al publico al cual estd dirigido.
compuesto  por extensionistas, estudiantes univer-
sitarios y profesores. tados vinculados con el control
de malezas

A pesar de que ef editor trate de que el folleto sea
lo muls prictico posible, creo gue algunos capitulos
podrian ampliarse un poco, éspecialmente con lg in-
clusion de ciertos temas importantes; por ejemplo se
habla muy poco del efecte de los herbicidas en el sue-
lo, sus efectos sobre los microorganismos, la persisten-
cia y otros. El eapitulo onceavo habria sido mds am-
plic si se dedicara a los coadyuvantes, que incluyen
no solo a los agentes activadores sino también humec-
tantes dispersantes, adherentes, emulgentes, agentes

de suspension, tamponadores de pH y agentes estabili-
zantes

Unu de las fallas que esta obra presenta en los di-
ferentes capitulos es que no obstante incluir informa-
cion que ha side el resultado de investigacion en dife-
rentes lugares del mundo, no expone las citas biblio-
graficss en forma correcta. Se observa muy pocos
errores ortogrificos y/o tipogrificos, lo que demues-
tra una muy buena revision del editor

El documento presenta mucha informacidn y muy
valivsa, a pesar de su coria extension, la cual ocurre
en buena parte g que no se incluye fotografias o ldmi-
nas y las figuras o esquemas que se presentan son sélo
los necesarios para Hustrar el tema, ocupando peque-
fios espacios dentro del texto

Dado que abarca pricticamente todos los temas
que se estudian en los cursos de control de malas
kicrbas, este folleto puede ser utilizado como tex-
to u nivel universitario
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