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Reg. No: B 4741 Act No. 36 of 1947
Fertilizer Group 2

A LIQUID FERTILIZER COMPLEX COMBINATION OF 
MICRONUTRIENTS (COPPER, MANGANESE, ZINC) AND 
SALICYLIC ACID FOR CROPS AS LISTED.

Active Ingredient: Cu, Mn, Zn, contains Salicylic Acid

WHAT DOES IT DO? 

Signal is a liquid foliar fertilizer containing chelated zinc, manganese, 
copper and salicylic acid to increase the natural plant defence mech-
anisms against certain biotic and abiotic stresses. Priming of these 
inherent defence mechanisms limits the impact of stresses on the 
crops, improving plant health and yield. Signal can be used for the 
suppression of bacterial disease on stone fruit and tomatoes, aid in 
suppression of powdery mildew of grapes,  ameliorates the vigour of 
plants and improves their resistance to exogenous stresses and forti-
fication of cell interior and effects plant metabolism which attributes 
to a physical barrier against pathogens.

HOW DOES IT WORK?
 
Copper (Cu)
Copper is an essential metal for plants. It plays key roles in 
photosynthetic and respiratory electron transport chains, 
in ethylene sensing, cell wall metabolism, oxidative stress 
protection and biogenesis of molybdenum cofactor. Thus, 
a deficiency in the copper supply can alter essential functions 
in plant metabolism. Excess copper is present in certain 
regions and environments, and exposure to such can be 
potentially toxic to plants, causing phytotoxicity by the 
formation of reactive oxygen radicals that damage cells, 
or by the interaction with proteins impairing key cellular 
processes, inactivating enzymes and disturbing protein 
structure. 

Never confuse copper-based fungicides with copper nutrient 
solutions. In the case of fungicides, the formulation prevents 
the uptake of copper by the plant. As already mentioned, 
the metals in Signal is amino chelated.

Zinc (Zn)
One of the most widespread micro-element deficiencies in plants and humans. Zinc is a micro-nutrient involved in many physiological functions. 
Zn is also essential for many enzymes which are needed for nitrogen metabolism, energy transfer and protein synthesis. Zn is closely related to the 
nitrogen metabolism pathway of plants, thus causing a reduction in protein synthesis for Zn deficient plants. Zn has important functions related 
to gene expression.

Manganese (Mn)
Manganese is an essential trace element, and is important 
for plant health. In plants, Mn serves as a cofactor in 
essential processes such as photosynthesis, lipid biosyn-
thesis and oxidative stress. Mn deficient plants exhibit 
decreased growth and yield and are more susceptible to 
pathogens and damage at freezing temperatures. Despite 
the importance of Mn in plant development, relatively little 
is known about how it traffics between plant tissues and 
into and out of organelles. Several gene transporter families 
have been implicated in Mn transport in plants.

Manganese is important in cellular processes, such as 
photosynthesis and protecting cells against reactive oxygen 
species (ROS) forming during stress periods. Manganese 
superoxide dismutase (MnSOD) is the key enzyme that 
protects the plant cell from oxidative damage.
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ADVANTAGES OF SIGNAL:
• Signal can be used early in a crops life to increase 

resistance.

• Signal can be incorporated into a standard chemical 
program to increase plant resistance to diseases.

• Suppresses bacterial disease on stone fruit and 
tomatoes. Also helps to suppress powdery mildew 
on grapes.

• Signal can form part of a nutritional program.

Salicylic Acid
Salicylic Acid is an endogenous signal mediating local and systemic plant defence responses against pathogens. It has also 
been found that SA plays a role during the plants response to abiotic stresses such as drought, chilling, heavy metal toxicity, 
heat, and osmotic stress. In this sense, SA appears to be, just like in mammals, an “effective therapeutic agent” for plants.

Besides this function during biotic and abiotic stress, SA plays a crucial role in the regulation of physiological and bio-
chemical processes during the entire lifespan of the plant. The discovery of its targets and the understanding of its 
molecular modes of action in physiological processes could help in the dissection of the complex SA signalling network 
(SAR), confirming its important role in both plant health and disease. 
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Graph 5: The initial application of Signal on 
tomatoes fully protected tomato the plants 
from infection of bacterial spot by priming 
the plant defence response. The response 
further protected and limited infection with 
suppression of 29% and 41% for the 2L and 
4L/ha rates respectively two weeks after ap-
plication.

Graph 1: Application of Signal to peaches 
increased the systemic acquired resistance 
response towards pathogen infection. This 
priming of natural host defenses reduced 
bacterial speck incidence with between 42% 
and 58% compared to the untreated control. 
This reduces inoculum load within the 
orchard, improving orchard health throughout 
the season.

Graph 6: The initial application of Signal on 
tomatoes fully protected the tomato plants 
from the severity of infection by bacterial 
spot by priming the plant defence response. 
The response further protected and limited 
the degree of infection with suppression of 
24% and 34% for the 2L and 4L/ha rates re-
spectively two weeks after application.

Graph 2: The activation of SAR in the host 
leads to better pathogen response and 
reducing the severity of infections. Signal 
reduced the severity of bacterial speck by 
between 57% and 60%, with the 2L/ha dosage 
showing the greatest effect. All dosage rates 
of Signal outperformed the competitor.

Graph 7: Application of Signal to Table 
Grapes increased the systemic acquired 
resistance response towards pathogen 
infection. This priming of natural host de-
fences reduced powdery mildew incidence 
with 70% and up to 63%, 7 and 14 days af-
ter application compared to the untreated 
control. Competitor 1 which is a traditional 
chemical fungicide gave the best level of 
control, but the suppression of disease from 
Signal was significant.

Graph 3: Application of Signal to stone fruit 
increased the systemic acquired resistance 
response towards pathogen infection. This 
priming of natural host defenses reduced 
bacterial spot incidence with between 19% 
and 43% for the 2L/ha dosage 24% and 
41%for the 4L/ha dosage rate, compared 
to the untreated control. This reduces in-
oculum load within the orchard, improving 
orchard health throughout the season.

Graph 8: Application of Signal to Table 
Grapes increased the systemic acquired 
resistance response towards the degree of 
pathogen infection. This priming of natural 
host defences reduced powdery mildew 
severity with up to 78% and up to 63%, 7 
and 14 days after application compared to 
the untreated control. Competitor 1 which 
is a traditional chemical fungicide gave the 
best level of control, but the suppression of 
disease from Signal was significant.

Graph 4: The activation of SAR in the host 
leads to better pathogen response and reducing 
the severity of infections. Signal reduced the 
severity of bacterial spot on stone fruit by 
up to 48%, with the 2L/ha dosage showing 
the greatest effect on peaches and the 4L 
dosages on cherries and plums. Signal com-
pared well with the competitor, with the 4L 
dosage outperforming the competitor.
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