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Researcher: Javier Acevedo 
Location: Agriocola de Purehue, Romeral-Quillota 

Province, Region V, Chile
Variety: Mandarin orange (Citrus reticulata Blanco), 

cv. W. Murcott on C 35 rootstock
Tree age: 16 years
Row spacing: 5 meters
In-row spacing: 2 meters
Irrigation: double-line drip tape
Experimental design: A mandarin orange grove 

in Chile was selected to evaluate the effect of 
Vitazyme on the yield, coloration, and fruit 
characteristics of the oranges. A completely 
randomized design with three trees per 
replicate was used to evaluate the effects. Color 
development is a key determinant of fruit 
quality and market value.

Fertilization: unknown, but equal for all trees
Vitazyme application: three foliar applications 

with an orchard sprayer, at 1 liter/ha, applied 45, 30, 
and 15 days before harvest; there was full canopy 
coverage, using about 2,000 liters/ha of water.

Growing season weather: The Aconcagua Valley, 
site of this study, possesses a Mediterranean 
climate with warm, dry summers and cool, 
rainy winters. The mean annual temperature 
is 15.3oC, with a mean maximum of 27oC and a 
mean minimum of 5.5oC. Annual rainfall averages 
437 mm, with a 9-month frost-free period, from 
September through May.

Fruit number results: 

❶ Control   ❷ Vitazyme

Treatment
Fruit number 

per tree1
Number 
change

number number

1. Control 480.8 a —
2. Vitazyme 586.7 a 105.9 (+22%)
1Means followed by the same letter are not 
significantly different at P = 0.05 according to 
Duncan’s Multiple Range Test.

Increase in fruit/tree
 with Vitazyme: 22% Control

480.8   a

Vitazyme

586.7 a
600—

550—

500—

450—

400—

Fruit Number Per Tree
Fruit per tree

The Mandarin oranges were evaluated for fruit number and size, as well as yield, but 
also for fruit coloration, with Vitazyme markedly improving fruit color at harvest. Fully 
colored fruit were 57% greater with Vitazyme.

While there was no significant 
difference between the two 
treatments, due to high data 
variability, the number of 
fruit with Vitazyme was much 
greater than the control. Visual 
observations confirmed reduced 
pre-harvest fruit drop with 
Vitazyme.
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Treatment
Fruit 
yield1

Yield 
increase

kg, cal 1-4 kg, cal 1-4

1. Control 16.61 a —
2. Vitazyme 21.19 a 4.58 (+28%)
1Means followed by the same letter are not 
significantly different at P = 0.05 according to 
Duncan’s Multiple Range Test.
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Treatment Fruit weight 1
Weight 

increase
grams grams

1. Control 59.2 b —
2. Vitazyme 62.1 a 2.9 (+5%)
1Means followed by the same letter are not 
significantly different at P = 0.05 according to 
Duncan’s Multiple Range Test.
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Fruit weight results: 

Vitazyme significantly increased 
the average orange weight, 
indicating enhanced nutrient 
partitioning and metabolic 
activity during fruit fill.

Fruit yield results:

Vitazyme greatly improved the 
final fruit yield of the oranges, 
significantly by 30%, revealing 
the greater fruit retention and 
increased fruit number and size.

Commercial fruit size results: The total of caliper 1-4 are shown here.

The yield of fruit having the 
most value, caliper 1-4, 
was increased by 28% 
by Vitazyme, though not 
significantly. This showed 
there was better fruit 
growth uniformity.

Treatment Fruit yield 1
Yield 

increase
kg/tree kg/tree

1. Control 28.16 b —
2. Vitazyme 36.53 a 8.37 (+30%)
1Means followed by the same letter are not 
significantly different at P = 0.05 according to 
Duncan’s Multiple Range Test.



Fruit color results: 

Treatment Color index1 Color index change Fully colored fruit1 Colored fruit change
index index kg/tree kg/tree

1. Control 3.37 b — 20.02 b —
2. Vitazyme 3.11 b - 0.26 (8%) 31.34 a 11.32 (+57%)
1Means followed by the same letter are not significantly different at P = 0.05 according to Duncan’s Multiple 
Range Test.

Fruit coloration was improved 
significantly with Vitazyme at 
P = 0.05, with the green index 
industry scale reduced to 3.11, 
and the number of fully colored 
fruit increased greatly compared 
to the untreated control.

Improvement in fruit color
 with Vitazyme: 8% 
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Conclusions: This mandarin orange study in Chile revealed a number of benefits from three foliar applications 
of Vitazyme at 1 liter/ha at 45, 30, and 15 days before harvest:

(1) Significantly enhanced fruit color of oranges. The percentage of fully colored fruit increased from 71% to 
86%, and the yield of fully colored fruit rose by 57%. This was due to an accelerated transition from green 
to orange color due to faster chlorophyll degradation and synthesis of carotenoids and anthocyanins.

(2) Average fruit weight and total yield per tree were significantly increased, by 5% and 22%, respectively.
(3) These results show that Vitazyme is a highly effective pre-harvest tool to accelerate color 

development, while reducing fruit drop and enhancing fruit quality and commercial value under 
Aconcagua Valley conditions.
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Oranges with Vitazyme application
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Researchers: Agron. Lucero Fernandez (Quimica Lucava) and 
Ambrosio Monita (Tecno AG)

Research organization: Quimica Lucava, Mexico
Location: Las Conchas and La Soledad, Municipality of Padilla, 

State of Tamoulipas, Mexico
Variety: Valencia
Population: 152 trees/ha
Experimental design: Two orange orchards were selected 

to evaluate the effects of Vitazyme (both sites) and Avian 
Control (one site)
•	La Soledad orchard—Vitazyme only
•	Las Conchas orchard—Vitazyme and Avion Control

Fertilization: unknown
Vitazyme application: 1.5 liters/ha on April 6 and May 4, 

2016, using an orchard blast sprayer
Avian Control application: a bird repellant applied 

October 25 and November 15, 2016, at 2 liters/ha. This 
repellant is used to deter the eating of fruit by the black-
throated magpie-jay (Calocitta colliei)

Quality and yield results: 

Income results, Las Conchas: Based on a farm price of 
$0.162/kg for orange fruit, and a dollar to peso exchange rate of 
18.50, the added income from using Vitazyme is $8,040.39/ha

Income results, La Soledad: Based on a farm price of 
$0.162/kg for orange fruit, and a dollar to peso exchange rate 
of 18.50, the added income from using Vitazyme is $522.55/ha

Conclusions: An orange study at two sites in Mexico, using 
Vitazyme at both sites and Avian Control on one of them, 
gave good yield increases—16 and 8%—in part because of 
reductions in spotted, split, and dropped fruit. Because both 
orchards were of the same variety and similar age, it was 
presumed that the yield and income differences (8.4%) for 
the trial sites was due to reduced bird damage due to Avian 
Control. These differences were as follows:
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La Soledad Orchard Trial (Harvest date: April 20, 2017)

Las Conchas Orchard Trial (Harvest date: April 20, 2017)

Reduction in dropped 
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The Vitazyme treated oranges harvested in this Mexican study reveal greater size, as well as 
yield increases of from 8 to 16%, along with less spotted and split fruit.
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These results indicated that both 
Vitazyme and Avian Control are 
effective products for improving the 
yield of oranges, especially in bird-
ravaged areas. Vitazyme also has the 
effect of reducing spotted and split 
fruit, and fruit droppage.

Yield difference: 3.71 MT/ha

Income difference: $601.43/ha
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Researcher:  Rodrigo Retamal Farm:  Agr. Millahue Fundo Palomar

Location:  Panquehue, Region V, Chile Cooperating organization:  Syngenta, Santiago, Chile

Variety:  Clemenules Tree spacing:  3.00 x 5.50 meters

Tree age:  10 years

Experimental design:  An orange orchard was divided into four treatments, having 30 trees per plot, to com-

pare three different Vitazyme regimes (one with Ethylene) with an untreated control.  Yields were compared

for the four treatments.

Fertilization:  unknown

Vitazyme application:  1 liter/ha at 40, 30, 20, and 10 days before harvest to the leaves and fruit for Treatment

2; 2 liters/ha at 30 and 10 days before harvest for Treatments 3 and 4. An air-blast sprayer was used, which

delivered 1,500 liters of water per hectare

Ethylene application:  150 ml/ha to the leaves and fruit 10 days before harvest for Treatment 4.

Yield results:  Results of the first picking of June 26, 2012, are given below.

2012 Crop Results2012 Crop Results

40 days before 30 days before 20 days before 10 days before

Treatment harvest (May 22) harvest (May 25) harvest (June 6) harvest (June 16)

liters/ha

1. Control 0 0 0 0

2. Vitazyme (4x) 1 1 1 1

3. Vitazyme (2x) 0 2 0 2

4. Vitazyme (2x) + Ethylene 0 2 0 2 + Ethylene

Harvested yield, kg
per 30 trees

408

566 (+39%)

426 (+4%)

481 (+18%)

Increase in orange yieldIncrease in orange yield

with Vitazymewith Vitazyme

1 liter/ha (4x) ...................... 39%1 liter/ha (4x) ...................... 39%

2 liters/ha (2x) ...................... 4%2 liters/ha (2x) ...................... 4%

2 liters/ha (2x) + Ethylene .... 18%2 liters/ha (2x) + Ethylene .... 18%



Conclusions:  An orange trial conducted in Chile in 2012 compared three Vitazyme treatments with an

untreated control, the plots having 30 trees each.  For the first picking on June 26, the four Vitazyme treat-

ments at 40, 30, 20, and 10 days before harvest resulted in a remarkable 39% yield increase of exportable

fruit.  Two Vitazyme treatments of 2 liters/ha at 30 and 10 days before harvest increased the orange yield

only 4% above the control, but by adding a single ethylene treatment 10 days before harvest the yield rose

to 18% above the control.  In this trial the four 1 liter/ha Vitazyme applications yielded by far the best, but

it is not known if an additional ethylene treatment might have boosted the yield even more, given that such

a positive response was noted when ethylene was added to two 2 liter/ha Vitazyme applications.  This prod-

uct shows great responses for citrus growers in Chile.
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Researcher/Farmer:  Eckersley Location:  Harvey, Western Australia

Variety:  unknown Soil type: loam Irrigation:  micro sprinklers

Experimental design:  An orange grove was divided into a Vitazyme treated and a normal farmer program

area to evaluate the effect of the product on orange yield.

1. Control 2. Vitazyme

Fertilization:  normal farm program

Vitazyme application:  1 liter/ha on the leaves, using an orchard sprayer, in December of 2009, and in

January, March, and July of 2010

Yield results:  

Besides increasing total fruit number, the fruit size was also increased with Vitazyme.

Conclusion:  An orange trial in Australia showed that four applications of Vitazyme increased the number

and size of the fruit, to give a large 44% increase in yield.  This program is thus shown to be highly effec-

tive for citrus growers in Australia.

Treatment Orange yield Yield change

bins per row

Control 4.0 —
Vitazyme 5.75 1.75 (+44%)

Increase in orange yield withIncrease in orange yield with

Vitazyme: 44%Vitazyme: 44%

Orange yield,
bins per row

2011 Crop Results2011 Crop Results
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A Testimonial

Grower:  Jody Wollenman Farm:  Monte Vista Ranches, Inc.

Location:  Lindsay, California Acres treated:  about 2,000 acres

Treatment regime:  four applications of 1 liter/ha each per year

Testimonial:  “As for the effects I have observed over the past few years with our Vitazyme applications,

we are producing larger crops.  That is, more 1,000-pound bins are produced per acre.  In the early

2,000’s, before we were introduced to Vitazyme, our production was averaging 30 to 35 bins per acre,

with some as high as 40.  Now, after four years of using Vitazyme, our production has been averaging 40

to 50 bins per acre, with some blocks as high as 70 bins!  This is very exciting, especially with the cost

of farming getting more expensive every year.”

2011 Crop Results2011 Crop Results
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