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Researcher: Bruce Kirksey, Ph.D.
Research organization: Agricenter International, 

Memphis, Tennessee
Location: Memphis, Tennessee
Variety: DP 1646B2FX
Planting date: June 12, 2024
Planting rate: 55,000 seeds/acre
Row spacing: 38 inches
Soil type: Falaya and Waverly silt loams
Soil character: pH = 6.5, organic matter = 1.8%, 

cation exchange capacity = 7.8 meq/100g, 
excellent fertility, good drainage

Tillage: conventional
Experimental design: A small-plot design, with 

four replications and plots that were 10 x 30 ft with 
four rows/plot, was established in a randomized 
complete block design, to evaluate the effect of 
Vitazyme and four fertilizer levels on cotton growth, 
leaf chlorophyll, and yield. Eight treatments were 
applied, as shown below.

Notice the greatly improved leaf development and chlorophyll content with Vitazyme, 
and improved indications of square formation at this stage of growth.

The cotton trial in western Tennessee produced excellent responses of plant emergence, 
vigor, and seed and lint yield with two applications of Vitazyme.

The Vitazyme treated cotton plants display much better 
leaf and stem growth, as well as a more extensive root 

system from two applications.

Treatment Fertilizer Vitazyme
In-furrow foliar

1. 100% fertilizer 100% o o
2. Vitazyme + 100% fertilizer 100% x x
3. 75% fertilizer 75% o o
4. Vitazyme + 75% fertilizer 75% x x
5. 50% fertilizer 50% o o
6. Vitazyme + 50% fertilizer 50% x x
7. 25% fertilizer 25% o o
8. Vitazyme + 25% fertilizer 25% x x

Fertilization: 100% = 100-60-60 lb/acre of N-P2 O5-
K2O; 75% = 75-45-45 lb/acre of N-P2O5-K2O; 50% = 
50-30-30 lb/acre of N-P2O5-K2O; 25% = 25-15-15 lb/
acre of N-P2O5-K2O. All fertilizer was applied in the
liquid form.

Vitazyme applications: In-furrow at 13 oz/acre (1 
liter/ha) on June 6, at planting; foliar at 13 oz/acre 
(1 liter/ha) on July 23, at 6-8 leaves (BBCH 16)



Increase in SPAD (chlorophyll) units with Vitazyme: 1.1Treatment Average value
SPAD units without Vitazyme 

(Treatments 1, 3, 5, and 7)
36.3

SPAD units without Vitazyme 
(Treatments 2, 4, 6, and 8)

37.4

Plant Emergence results: On June 17, five days after planting, and again on June 24, 12 days after planting, 
the emergence of plants for the eight treatments was evaluated.
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1Means followed by the same letter are not significantly different according 
to ANOVA, at P = 0.05. LSD (0.05) = 0.48, CV = 8.73, treatment prob (F) = 
0.0028.
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At both dates the Vitazyme treatments showed superior plant emergence on a 
scale of 1 to 5, especially on June 17. However, these values were not significantly 
different due to high variability of the plot values. Significant differences did 
appear, however, on June 24, with the Vitazyme treatments exceeding the 
untreated values at P = 0.05 for the 100% fertilizer treatments. Especially notable 
is the low emergence values for the 100% fertilizer non-treated seeds.

Plant vigor results: A scale of 1 to 5 was used to evaluate plant vigor of all plots on June 24. There was a 
tendency for the Vitazyme treated treatments to exceed the untreated ones at all but the 50% fertilizer level. 
Interestingly, at the 100% fertilizer level the Vitazyme treatment (Treatment 2) exceeded the untreated plants 
(Treatment 1) by 43% (4.3 vs. 3.0). Differences of means were significant at P = 0.075.

Leaf chlorophyll results: Leaf chlorophyll, measured with a SPAD meter using 10 leaves per plot, did not show 
significant differences between treated and untreated treatments for the four fertilizer levels. However, all but 
the 100% fertilizer level showed chlorophyll enhancement with Vitazyme, and the average leaf chlorophyll 
values over the four treated and four untreated treatments were as follows:

Seed yield results: The cotton crop was harvested November 25, 2024, and the seeds and lint were 
separated and weighed separately. Both the seeds and the lint produced highly significant yield differences 
among the eight treatments.



1Means followed by the same letter are not significantly different at P = 0.05 
according to ANOVA.
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Lint yield increases with Vitazyme 
at each fertilizer level

100% fertilizer .............................  7%
   75% fertilizer ..............................6%
   50% fertilizer ............................16%
   25% fertilizer ............................11%

Statistical values

LSD (0.05) ........................ 65.1 lb/acre
CV ...................................... 5.94
Replicate F ......................... 0.2378
Treatment F ....................... 0.0001

Vitazyme improved cotton seed yield at all four fertilizer levels, but especially at the 50% fertilizer level, which 
gave a significant 16% yield increase.

Lint yield results: The lint yield was determined at the same time as the seed yield on November 25.
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1Means followed by the same letter are not significantly different at P = 0.05 
according to ANOVA.

Statistical values

LSD (0.05) ...................... 180.9 lb/acre
CV ...................................... 5.94
Replicate F ......................... 0.2378
Treatment F ....................... 0.0001

Seed yield increases with Vitazyme 
at each fertilizer level

100% fertilizer .............................  7%
   75% fertilizer ..............................6%
   50% fertilizer ............................16%
   25% fertilizer ............................11%

At every fertilizer level Vitazyme improved lint yield. The increases were similar to seed yield increases, with the 
greatest increase (16%) at the 50% level.

Conclusions: A small-plot cotton trial with four replicates, using four fertilizer levels and with or without Vitazyme 
applied twice at 13 oz/acre (1 liter/ha) — at planting and at BBCH 16 — proved that Vitazyme, at each fertilizer level, 
increased both seed and lint yield. Increases ranged from 6 to 16%, the 50% fertilizer level giving the greatest increase 
with Vitazyme. There was a trend towards higher leaf chlorophyll with Vitazyme as well, and better plant vigor and 
plant emergence at the four fertilizer levels. These results show that Vitazyme is able to improve fertilizer utilization 
with cotton under conditions of the lower Mississippi River valley, and is a low cost, highly effective treatment when 
coupled with reduced fertilizer applications.



Cotton with Vitazyme application
V i t a z y m e  F i e l d  Te s t s  f o r  2 0 2 3

Researcher: Bruce Kirksey, Ph.D.    Research organization: Agricenter International, Memphis, Tennessee
Trial location: Memphis, Tennessee    Variety: DP2215B3XF    Planting date: May 26, 2023
Planting rate: 55,000 seeds/acre    Planting depth: 0.75 inch    Tillage: conventional    Row spacing: 38 inches
Soil type: Falaya silt loam, excellent fertility, 6.8 meq/100 g cation exchange capacity, 7.3 pH, good drainage

Cotton Tennessee 2023

Bolls and squares removed from treated and untreated plants at the 50% fertilizer level 
reveal that the treated plants had advanced boll development at this stage of growth.

Plants dug from the 50% fertilizer treatments reveal how Vitazyme has increased the 
biomass and root systems of treated plants.

Roots from Vitazyme treated plants (right) at the 50% fertilizer level are larger and 
better developed than are those from the untreated plants on the left.

Treatment Vitazyme*
Fertilizer application

N P205 K20
lb/acre lb/acre lb/acre

1. 100% fert o 80 60 60
2. 100% fert + Vita x 80 60 60
3. 75% fert o 60 45 45
4. 75% fert + Vita x 60 45 45
5. 50% o 40 30 30
6. 50% fert + Vita x 40 30 30
7. 25% o 20 15 15
8. 25% fert + Vita x 20 15 15

*See the application timing and rates below.

Experimental design: A small-plot randomized 
experiment with cotton was initiated to evaluate the 
effect of Vitazyme at four fertilizer levels, on the lint and 
seed yield of cotton. Four replications were used, with 
plots that were 12.67 x 30 feet (380.1 ft2, or 0.00873 acre).
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1Means followed by the same letter are not significantly different at P = 0.05.

Fertilization: See the table above.
Vitazyme applications: (1) 13 oz/acre (1 liter/ha) 

acre in-furrow at planting on May 26; (2) 13 oz/acre 
(1 liter/ha) foliar and soil on July 6, 34 days after 
planting

Harvest date: November 30, 2023, using a John 
Deere 9930 cotton harvester on an area of 6.7 ft (two 
rows) x 30 ft

Plant vigor results:  On June 8 there was a visual 
evaluation of plant vigor.

At all four fertilizer levels, Vitazyme significantly 
improved plant vigor at P= 0.05.



1Means followed by the same letter are not significantly different at P = 0.05. 
2Yield comparisons are made at the same fertilizer level.

Treatment Cotton yield1 Yield change2
lb/acre lb/acre

1. 100% fert 2,481 b —
2. 100% + Vita 2,693 a 212 (+9%)
3. 75% fert 2,064 b —
4. 75% + Vita 2,330 bc 266 (+13%)
5. 50% fert 2,026 d —
6. 50% + Vita 2,281 e 255 (+13%)
7. 25% fert 1,810 e —
8. 25% + Vita 1,799 e -11 (-0.06%)
LSD (P=0.05) 162
CV 5.04
Replicate probability (F) 0.1073
Treatment probability (F) 0.0001
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Leaf chlorophyll results: Differences in leaf chlorophyll as measured by a SPAD meter were variable, but at 
the 100% fertilizer level the Vitazyme treated plants had 5.1 greater SPAD units then did the control. At the 25% 
fertilizer level, Vitazyme treated plants had 3.6 greater SPAD units than did the control plants.

Cotton yield results (lint +seeds): For all three of the higher fertilizer rates, Vitazyme 
significantly increased the lint + seed yield.

1Means followed by the same letter are not significantly different at P = 0.05. 
2Yield comparisons are made at the same fertilizer level.

Treatment Cotton yield1 Yield change2
lb/acre lb/acre

1. 100% fert 968 b —
2. 100% + Vita 1,050 a 82 (+8%)
3. 75% fert 805 d —
4. 75% + Vita 909 bc 104 (+11%)
5. 50% fert 790 d —
6. 50% + Vita 890 c 100 (+13%)
7. 25% fert 706 e —
8. 25% + Vita 702 e -4 (-0.06%)
LSD (P=0.05) 63
CV 5.04
Replicate probability (F) 0.1073
Treatment probability (F) 0.0001

Cotton yield results (lint only):
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At all three higher fertilizer rates, Vitazyme 
significantly increased the lint yield. At the 25% 
fertilizer rate there was no response.

Conclusions: A small-plot cotton study in western Tennessee proved that Vitazyme, applied at 13 oz/acre (1 
liter/ha) in-furrow at planting and again at 13 oz/acre (1 liter/ha) 34 days after emergence, significantly boosted 
plant vigor 13 days after planting, a vigor that carried on through the growing season to produce significantly 
more yield at harvest, at the 50, 75, and 100% fertilizer levels. Lint + seed yield increased by from 9 to 13% 
for these three levels, and lint alone by from 8 to 13%. The reason for the 25% fertilizer level not producing a 
significant yield increase is not known. These results strongly suggest the ability of Vitazyme biostimulant to 
improve fertilizer (N, P, and K) use efficiency in cotton cultivation in western Tennessee, which should be a very 
attractive response for cotton growers facing rising fertilizer costs.



Researcher: Bruce Kirksey, Ph.D.    Research organization: AgriCenter International, Memphis, Tennessee
Location: Memphis Tennessee    Variety: DP 1646B2FX upland cotton    Planting date: May 16, 2022
Planting population: 55,000 seeds/acre    Planting depth: 0.75 inch     Row spacing: 38 inches
Soil: Falaya silt loam, 1.8% organic matter, 6.5 pH, 7.8 meq/100 g cation exchange capacity, good drainage, 

excellent fertility
Experimental design: A small-plot cotton study was established in a randomized complete block design, 

with four replications and four rows per plot. Each plot was 10 x 30 feet (32 total plots). Four fertility regimes 
from 100% to 25% of the recommended level for optimum yields were placed in the plots, each level with 
and without Vitazyme applied twice, to determine the e� ects of this biostimulant on the growth and yield of 
cotton, especially as the product can a� ect nitrogen use e�  ciency.

Cotton with Vitazyme application
V i t a z y m e  F i e l d  Te s t s  f o r  2 0 2 2

Treatment
Percent of 

optimum fertilizer
Vitazyme application Fertilizer application, as elemental

In-furrow Foliar Urea N 18-46-0 N 18-46-0 P KCI K
% oz/acre oz/acre lb/acre lb/acre lb/acre lb/acre

1. 100% fertilizer 100 0 0 260 31 173 133

2. 100% fertilizer + Vita 100 13 13 260 31 173 133

3. 75% fertilizer 75 0 0 195 23 132 99

4. 75% fertilizer + Vita 75 13 13 195 23 132 99

5. 50% fertilizer 50 0 0 130 15 86 66

6. 50% fertilizer + Vita 50 13 13 130 15 86 66

7. 25% fertilizer 25 0 0 65 7 43 33

8. 25% fertilizer + Vita 25 13 13 65 7 43 33

Fertilizer applications: See the table above. The 18-46-0 and KCl were applied and incorporated before 
planting, and the urea was applied after planting.

Vitazyme applications: 13 oz/acre (1 liter/ha) in-furrow at planting on May 16, and 13 oz/acre (1 liter/ha) 
sprayed foliar at the 6 to 8-leaf stage 32 days after planting, on June 17.

Growing season weather: Soil moisture at planting was good, but rainfall was extremely limited in June, only 
0.94 inch compared to the average of 4.71 inches. This de� cit caused considerable stress on the plants, causing 
them to drop most of their bolls. Added to the moisture de� cit were high temperatures during June, July, and 
August, with 29 days in July between 90 and 100 degrees F.

At 25% of the optimum fertilizer rate, Vitazyme applied twice to the plants produced 
an excellent growth response, as compared to the same fertilizer rate without it. This 
e� ect was seen at all fertilizer levels.

Notice the much greater root mass for the Vitazyme treated plants on the right at 25% 
of the optimum fertilizer rate, as compared to the untreated palnts on the left.



Plant growth results: 
Yield results were unable to 
be collected, but plant growth 
parameters were evaluated: 
plant vigor, plant height, and 
plant weight.

Plant Vigor
Measure on June 17, 25 days after emergence.

1Means followed by the same letter are not signi� cantly di� erent at P=0.05.
2Comparisons are made at the same fertilizer level.
3A scale of 1 to 5: 1 = poorest vigor; 5 = highest vigor.

Treatment Vigor rating1 Vigor change2

1-5 scale3 1-5 scale3

1. 100% fertilizer 3.0 cd —
2. 100% fertilizer + Vitazyme 4.5 a 1.5 (+50%)
3. 75% fertilizer 3.0 cd —
4. 75% fertilizer + Vitazyme 4.0 ab 1.0 (+33%)
5. 50% fertilizer 3.0 cd —
6. 50% fertilizer + Vitazyme 3.8 b 0.8 (+23%)
7. 25% fertilizer 2.8 d —
8. 25% fertilizer + Vitazyme 3.5 bc 0.7 (+25%)
LSD (P=0.05) 0.6
CV 11.22
Replicate probability (P=0.05) 0.4872
Treatment probability  (P=0.05) 0.0001

Increase in cotton vigor 
with Vitazyme

100% fertilizer .............. 50%
75% fertilizer .............. 33%
50% fertilizer .............. 23%
25% fertilizer .............. 25%

At all three fertilizer levels, Vitazyme 
improved plant vigor signi� cantly, 
from 23 to 50%
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This cotton trial in Tennessee produced excellent 
vegetative growth, but due to extreme midsummer 

drought the bolls were aborted. Nonetheless, 
plant growth was measured and showed excellent 

responses to Vitazyme.



The Vitazyme treated 
cotton plants on the right 
display excellent leaf and 
stem growth, far greater 

than the control plants 
on the left.

Measure on November, 21, 182 days after emergence.

Plant Height

At each fertilizer level, Vitazyme 
increased plant height by a 
consistent 4 to 5%

1Means followed by the same letter are not signi� cantly di� erent at P=0.05.
2Comparisons are made at the same fertilizer level.

Treatment Plant height1 Height change2

inches inches

1. 100% fertilizer 50.5 bcd —
2. 100% fertilizer + Vitazyme 53.0 a 2.5 (+5%)
3. 75% fertilizer 49.5 cd —
4. 75% fertilizer + Vitazyme 51.3 b 1.8 (+4%)
5. 50% fertilizer 49.0 d —
6. 50% fertilizer + Vitazyme 51.0 bc 2.0 (+4%)
7. 25% fertilizer 47.0 e —
8. 25% fertilizer + Vitazyme 49.3 d 2.3 (+5%)
LSD (P=0.05) 1.7
CV 2.32
Replicate probability (P=0.05) 0.3122
Treatment probability  (P=0.05) 0.0001

Increase in plant height 
with Vitazyme

100% fertilizer ................ 5%
75% fertilizer ................ 4%
50% fertilizer ................ 4%
25% fertilizer ................ 5%
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Measured on November 21, 182 days after emergence.

Plant Weight

1Means followed by the same letter are not signi� cantly di� erent at P=0.05.
2Comparisons are made at the same fertilizer level.

Treatment Plant weight1 Weight change2

lb lb

1. 100% fertilizer 7.63 b —
2. 100% fertilizer + Vitazyme 8.48 a 0.85 (+11%)
3. 75% fertilizer 6.68 cd —
4. 75% fertilizer + Vitazyme 7.75 b 1.07 (+16%)
5. 50% fertilizer 6.75 cd —
6. 50% fertilizer + Vitazyme 7.30 bc 0.55 (+8%)
7. 25% fertilizer 6.13 d —
8. 25% fertilizer + Vitazyme 7.38 bc 1.25 (+20%)
LSD (P=0.05) 0.71
CV 6.68
Replicate probability (P=0.05) 0.5408
Treatment probability  (P=0.05) 0.0001

Increase in cotton plant wweight 
with Vitazyme

100% fertilizer .............. 11%
75% fertilizer .............. 16%
50% fertilizer ................ 8%
25% fertilizer .............. 20%
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The weight of a typical plant for each 
of the four fertilizer levels showed 
an increase of from 8 to 20%

Conclusions: This small-plot cotton study in western Tennessee, using a randomized complete block 
design with four replications, and Vitazyme at 13 oz/ha (1 liter/ha) in-furrow at planting and at the 
6 to 8-leaf stage, was greatly hindered by extremely hot and dry weather during the summer, so much 
so that the plants dropped most of their bolls. As a result, no yield data could be collected. However, 
data on plant vigor in mid-June, and on plant height and plant weight in November, gave excellent 
statistically signi� cant data for all three parameters evaluated. At all four fertilizer levels, Vitazyme 
consistently improved plant vigor (23 to 50%), plant height (4 to 5%), and plant weight (8 to 20%) at the 
same fertilizer level above the no-Vitazyme treatment. These results show the very good consistency 
of plant growth stimulation at all fertilizer levels of the brassinosteroids, 1-triacontanol, and B-vitamins, 
increasing chlorophyll to cause a greater � xation of carbon dioxide and enhanced leaf, stem, and root 
growth. Such consistency across all plant parameters suggests that the yield would very likely have 
been boosted by this product had the bolls not dropped, and been able to reach maturity. The value of 
Vitazyme to increase the productivity of cotton farmers in the southern Mississippi Delta region is thus 
revealed by this study as fertilizer use e�  ciency has been improved.



Cotton with Vitazyme application—2019 Crop Results 
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Page 10. Growth Regulators

A few growth-regulating chemicals have been tested and some were found to be useful in boosting plant growth and 
for insect pest management. In Uganda a chemical called ‘Vitazyme’ was tested on cotton for three seasons. Vitazyme is 
known to be a cotton root vigor inducing chemical. It contains highly active bio-stimulating agents from natural plant 
sources that lead to luxuriant plant growth. Its active ingredients include B-vitamins, folic acid, and other unquanti� ed 
growth regulators (Syltie, 1985). Vitazyme was tested in combination with the already approved commercial seed 
dressing chemical “Ctuiser Extra Cotton” used for control of seed borne diseases, like bacterial blight, and known for 
enhancement of root vigor. Vitazyme was found to be e� ective in boosting vigor of cotton roots which enabled deeper 
penetration and wider coverage of soils for tapping of water and nutrients by the cotton crops. In addition to improving 
plant vigor in the study, Vitazyme led to enhanced seed cotton yields and � bre characteristics compared to the controls. 
� e best results were from the 5% Vitazyme concentration for seed dressing, coupled with one foliar spray on cotton 
plants using 1 l/ha of Vitazyme at full bloom (Elobu et al, 2018).

       � e 
June 2019



Cotton with Vitazyme application—2018 Crop Results 
V i t a z y m e  F i e l d  Te s t s  f o r  2 0 1 8

Researcher: Pius Elobu, James Roland Ocan, Paul Ogabe, and 
John Olinga

Research organization: National Semi-Arid Resources 
Research Institute (NaSARRI) - Serere, Soroti-Uganda

Varieties: BPA 2002 (2015/2016 and 2016/2017 trials) and MS-2 
(2017/2018 trial)

Experimental design: Three sets of replicated (four 
replications) cotton trials at several locations on consecutive 
years were conducted to evaluate the eff ects of Vitazyme on 
the yield, growth characteristics, and quality of cotton, using 
diff erent application rates for the seeds and leaves. Each year of 
trials will be discussed in order.

Location: National Semi-Arid Resources Research Institute
Soil trials: unknown    Planting dates: May 2015, August 2015
Plot size: 5.25 x 4.2 m
Row spacing: 75 cm between rows, 30 cm in rows (eight rows) 
Harvested plots: inner six rows 
Seed lots: (1) Delinted commercial seed dressed with 

bronopol fungicide. (2) Undelinted seed locally ginned with 
no seed dressing 

2015/2016 Trials

Treatment Seed type Seed Treatment Foliar Treatment
1 Commercial 2.5% —
2 Commercial 2.5% 0.5 liter/ha
3 Undelinted 2.5% 0.5 liter/ha
4 Commercial 5.0% —
5 Commercial 5.0% 1.0 liter/ha
6 Undelinted 5.0% 1.0 liter/ha
7 Commercial 10.0% —
8 Commercial 10.0% 1.5 liter/ha
9 Undelinted 10.0% 1.5 liter/ha

10 Undelinted — —
11 Commercial — —
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Fertilization: unknown    Planting rate: unknown
Vitazyme applications:

• Seed treatments: Concentrations of 0, 2.5, 5.0, and 10.0% 
Vitazyme were prepared using 25, 50, and 100 ml of 
product in 1.0 liter of water, and 5 kg of seed per liter of 
solution were soaked overnight and planted the next day. 
Seed for the 0% treatment was also soaked overnight.

• Foliar treatments: Rates of 0.5, 1.0, and 1.5 liters/ha were 
sprayed to some treatments at full bloom and 30 days later.
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Treatment

May August
Mean plant height, cm 83.0 86.5

LSD 6.3 10.7
CV, % 5.3 8.6

May August
Mean sympodia 20.3 18.5

LSD 3.3 3.3
CV, % 11.4 12.4

Plant growth results:



Means followed by the same letter are not signifi cantly diff erent at P=0.05 according to Duncan's Multiple Range Test.

Yield results
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Means followed by the same letter are not signifi cantly diff erent at P=0.05 according to Duncan's Multiple Range Test.
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Fiber strength statistics

Strength, g/tex .............. 25.6
F - value ..................... <0.001
LSD, g/tex ......................2.1
CV, % ............................5.6

May August
Mean lint, kg/ha 1591 1003

LSD, kg/ha 410 182
CV, % 17.8 12.6

Bolls, number
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20—

15—

10—

5—

0—

May August
Mean bolls 12.1 8.8

LSD 2.6 2.5
CV, % 14.6 19.3

Yield results: Values are in kg/ha of lint cotton.

Preliminary conclusion from 2015/2016 trials and recommendations for 2016/2017 season: Results showed 
that there was a yield benefi t when Vitazyme is used in cotton. The yield advantage comes only when compared to non-
commercial cotton seed. No yield advantage was realized when Vitazmye treatments are compared with commercial 
controls. Provisionally, seed treatment with 5% or 10% solutions were consistently superior in the two planting periods 
at NaSARRI. There is need to verify these results for at least one more season and in another environment to give more 
authentic conclusions. There is also need to investigate the performance of Vitazyme when applied to some other crops 
which are grown in these areas of marginal soil fertility under semi-arid conditions.

Lint quality results: These results are for the August planting only.



2016/2017 Trials

Fiber length statistics

Length, mm .................. 27.6
F - value ..................... <0.001
LSD, mm........................1.2
CV, % ............................3.0

1

28.2 b

2

27.3 b

3

27.0 c

4

29.5 a

5

29.7 a

6 9

27.9 b 27.8 b

7 10

27.4 b

25.4 d

8 11

27.6 b

25.5 d

30—
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24—

Fiber Length (UHML, mm)

Means followed by the same letter are not signifi cantly diff erent at P=0.05 according to Duncan's Multiple Range Test.

Treatment

Fib
er

 le
ng

th
, U

HM
L, 

m
m

Vitazyme Eff ects on Cotton Lint Quality (August planting)
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28.2
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29.7

Seed treatment concentration, % of Vitazyme

25.3

No Vitazyme foliar 
With Vitazyme foliar

27.3

29.5

27.4

Mean strength .......... 25.6 g/tex
LSD (0.05) ................2.1 g/tex
CV ............................5.6%

Mean length ............ 27.6 g/tex
LSD (0.05) ................1.2 g/tex
CV ............................3.0%

Treatment Seed type
Seed 

Treatment
Foliar 

Treatment
1 Commercial 5% —

2 Commercial 5% 1 liter/ha

3 Undelinted 5% —

4 Undelinted 5% 1 liter/ha

5 Commercial 10% —

6 Commercial 10% 1 liter/ha

7 Undelinted 10% —

8 Undelinted 10% 1 liter/ha

9 Commercial — —

10 Undelinted — —

Location: National Semi-Arid 
Resources Research Institute

Soil traits: unknown
Planting dates: July 2016, August 

2016
Plot size: 5.2 x 4.2 m
Row spacing: 75 cm between rows, 30 

cm in rows (eight rows)
Harvested plots: inner six rows
Seed lots: (1) Delinted commercial 

seed dressed with bronopol fungicide; 
(2) Undelinted seed locally ginned 
with no seed dressing

Fertilization: unknown
Planting rate: unknown

Variety: BPA 2002
Vitazyme applications:

• Seed treatments:
Concentrations of 0, 5, and 
10% Vitazyme were prepared 
using 50 and 100 ml of product 
in 1.0 liter of water, and 5 kg of 
seed per liter of solution were 
soaked overnight and planted 
the next day. Seed for the 0% 
treatment was also soaked 
overnight.

• Foliar treatments: 1 liter/ha of 
Vitazyme was sprayed to some 
treatments at full bloom and 
30 days later.
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Means followed by the same letter are not signifi cantly diff erent at P=0.05 according to Duncan's Multiple Range Test.
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Sympodia (Branches), number

Means followed by the same letter are not signifi cantly diff erent at P=0.05 according to Duncan's Multiple Range Test.

Treatment
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Mean height ............... 87.0 cm
LSD ...........................17.8 cm
CV .............................20.4%

Mean sympodia ........... 22.5 cm
LSD ............................ 5.2 cm
CV .............................23.1%

Mean height ............... 39.5
LSD ...........................10.3
CV .............................26.0%

1

44.0 a

2

51.0 a

3

32.0 b

4

36.8 b

5

42.5 a

6

38.1 b

9

37.8 b

7

39.5 b

8

37.9 b

10

35.5 b

Fruiting Points Per Stand, number

Means followed by the same letter are not signifi cantly diff erent at P=0.05 according to Duncan's Multiple Range Test.
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Statistical analyses: Because the data from both plantings were similar, they were 
combined in the analysis of variance.

Plant growth results:
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Means followed by the same letter are not signifi cantly diff erent at P=0.05 according to Duncan's Multiple Range Test.
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Mean bolls per stand ....... 17.7
LSD ............................... 4.4
CV ................................24.5%

Mean boll weight ...... 5.3 grams
LSD (0.05) ..............1.2 grams
CV ........................23.5%
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4.4 b
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Mean Boll Weight, grams 

Means followed by the same letter are not signifi cantly diff erent at P=0.05 according to Duncan's Multiple Range Test.
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Treatment Lint yield Change from control*
kg/ha kg/ha %

1. Commercial, 5% seed 2,656.6 a +473.7 +22

2. Commercial, 5% seed + foliar 3,236.8 a +1,053.9 +48

3. Undelinted, 5% seed 1,652.3 c - 434.9 -21

4. Undelinted, 5% seed + foliar 1,953.1 b -134.1 -6

5. Commercial, 10% seed 2,514.8 b +331.9 +15

6. Commercial, 10% seed + foliar 2,327.7 b +144.8 +7

7. Undelinted, 10% seed 2,419.7 b +332.5 +16

8. Undelinted, 10% seed + foliar 2,427.2 b +340.0 +16

9. Commercial 2,182.9 b — —

10. Undelinted 2,087.2 b — —

Mean 2,345.8

LSD (0.05) 638.71

CV 27.2%
*The commercial seed untreated treatment (9) was used as the control for Treatments 1, 2, 5, and 6, while the 
undelinted treatment was used as the control for Treatments 3, 4, 7, and 8.

Average Vitazyme yield increase 
with commercial seeds: 23%

Average Vitazyme yield increase 
with undelinted seeds: 3%

Lint yield results:
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Micronaire Value

Mean micronaire .............4.54
LSD (0.05) .....................0.46
CV .................................7.0%

Mean fi ber strength ... 29.35 g/tex
LSD (0.05) ................2.87 g/tex
CV ............................6.7%

2017/2018 Trials

Treatment Seed Treatment Foliar Treatment
1 — —

2 — 1.0 liter/ha

3 5% —

4 5% 1.0 liter/ha

5 10% —

6 10% 1.0 liter/ha

Statistics

P-values for treatments ...........................<0.001
P-values for locations .............................<0.001
P-values for interactions .........................<0.018
LSD treatments ......................................1.2
LSD locations ...........................................1.2
LSD interactions .......................................2.8
CV ..........................................................9.8%

Sympodia Branches, number
Treatment Sympodia* Sympodia change

1 11.3 d —
2 13.8 c 2.5 (+22%)
3 15.0 b 3.7 (+33%)
4 17.8 a 6.5 (+58%)
5 15.6 b 4.3 (+38%)
6 14.0 c 2.7 (+24%)

Mean 14.6
*Means followed by the same letter are not signifi cantly 
diff erent at P=0.05 according to Duncan's Multiple 
Range Test.

Sympodia increases with Vitazyme: 24 to 58%

Lint quality results:

Locations: National Semi-Arid 
Resources Research Institute, and 
farmer or company fi elds at Torora, 
Kaliso, Serere, Lira, Kiryandonga, and 
Arua Districts

Soil traits: In the 0 to 15 cm horizon, 
pH was 4.3 to 6.3, organic matter 3.6 to 
5.8%, N 0.19 to 0.27%, P trace to 13.8 
ppm, Ca 1.5 to 6.1 ppm, Mg 0.63 to 2.30 
ppm, and K 0.12 to 0.88 ppm. Most 
soils were moderately to strongly acid, 
except for Serere (6.3), and all soils were 
medium to very low in all nutrients.

Planting date: June 2017
Plot size: 6.75 x 5.00 meters , with two 

replications
Seed lots: Only commercial seed 

was used in these trials, treated with 
bronopol fungicide.

Fertilization: unknown
Planting rate: unknown
Variety: MS-2
Vitazyme applications:

• Seed treatments: Concentrations 
of 0, 5, and 10% Vitazyme were 
prepared using 50 and 100 ml of 
product in 1.0 liter of water, and 5 
kg of seed per liter of solution were 
soaked overnight and planted the 
next day. Seed for the 0% treatment 
was also soaked overnight.

• Foliar treatments: Vitazyme was 
sprayed over the plants at 1 liter/ha at 
full bloom.

Plant growth results:
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Seed treatment concentration, % of Vitazyme

Mean fi ber length ..... 28.33 mm
LSD (0.05) ................1.47 mm
CV ............................3.6%



Statistics

P-values for treatments .......................... <0.001
P-values for locations ............................ <0.001
P-values for interactions ........................ <0.001
LSD treatments ..................................... 0.78 cm
LSD locations .......................................... 0.79 cm
LSD interactions ...................................... 2.04 cm
CV ......................................................... 0.9%

Plant Height, cm
Treatment Height* Height change

cm cm
1 93.9 e —
2 95.6 d 1.7 (+2%)
3 102.3 b 8.4 (+9%)
4 103.8 a 9.9 (+11%)
5 101.0 c 7.1 (+8%)
6 100.5 c 6.6 (+7%)

Mean 99.5 — 
*Means followed by the same letter are not significantly 
different at P=0.05 according to Duncan's Multiple 
Range Test.

Increase in plant height with Vitazyme: 2 to 11%

Statistics

P-values for treatments .......................... <0.001
P-values for locations ............................ <0.001
P-values for interactions ........................ <0.012
LSD treatments ..................................... 0.83
LSD locations .......................................... 0.83
LSD interactions ...................................... 2.04
CV ......................................................... 9.2%

Increase in boll number with Vitazyme: 16 to 38%

Cotton Bolls, number
Treatment Bolls* Boll change

1 8.9 c —
2 10.3 b 1.4 (+16%)
3 11.4 b 2.5 (+28%)
4 12.3 a 3.4 (+38%)
5 11.8 ab 2.9 (+33%)
6 11.0 b 2.1 (+24%)

Mean 10.9 —
*Means followed by the same letter are not significantly 
different at P=0.05 according to Duncan's Multiple 
Range Test.

Increase in cotton fruiting points with Vitazyme: 28 to 60%

Cotton Fruiting Points, number
Treatment Fruiting points* Points change

1 23.2 d —
2 30.0 c 6.8 (+29%)
3 34.1 ab 10.9 (+47%)
4 37.2 a 14.0 (+60%)
5 33.6 b 10.4 (+45%)
6 29.8 c 6.6 (+28%)

Mean 31.2 —
*Means followed by the same letter are not significantly 
different at P=0.05 according to Duncan's Multiple 
Range Test.

P-values for treatments .......................... <0.001
P-values for locations ............................ <0.001
P-values for interactions ........................ <0.053
LSD treatments ..................................... 3.4
LSD locations .......................................... 3.4
LSD interactions ...................................... 8.4
CV ....................................................... 13.2%

Statistics



Statistics

P-values for treatments ........................<0.001
P-values for locations ..........................<0.001
P-values for interactions .........................0.201
LSD treatments .................................83.7 kg/ha
LSD locations ......................................83.7 kg/ha
LSD interactions ................................205.1 kg/ha
CV .....................................................10.0%

Seed Cotton Yields, kg/ha
Treatment Yield* Yield change

kg/ha kg/ha
1 878.5 c —
2 965.7 b 87.2 (+10%)
3 1,040.2 b 161.7 (+18%)
4 1,142.8 a 264.3 (+30%)
5 1,033.1 b 154.6 (+18%)
6 1,000.6 b 122.1 (+14%)

Mean 1,010.1 —
*Means followed by the same letter are not significantly 
different at P=0.05 according to Duncan's Multiple 
Range Test.

Increase in seed cotton yield with Vitazyme: 10 to 30%

Conclusions: Evidence is provided during the three years and 
from the different sites that Vitazyme improves cotton vigor 
and seed cotton yields in Uganda. Data from on-station trials 
in two seasons also showed that Vitazyme improves cotton 
fiber properties. It can be recommended that:

a. Vitazyme may be registered in Uganda and added among 
the different products for use in cotton production.

b. Seed dressing with 5% Vitazyme concentration is 
recommended for use. This may be followed by 
subsequent foliar applications of Vitazyme to cotton.

c. Further studies on other application methods of Vitzyme, 
such as in-furrows and repeated foliar sprays will need to 
be done under Uganda’s conditions.

d. Possible use of Vitazyme in the production of many other 
crops grown in the country will need to be investigated.

e. Measurements such as root and soil micro- and macro- 
diversities will need to be undertaken in Vitazyme 
studies, for a better understanding of Vitazyme’s activities 
in Uganda’s soils.

Especially noteworthy from the 2017/2018 multi-location trials 
was the revelation that a 5% seed treatment plus a 1 liter/ha 
foliar spray at full bloom gave great yield increases, averaging 
30% across all six sites. This was a result of more sympodia 
(58%), greater plant size (11% greater height), more bolls 
(38%), and more fruiting points (60%).
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Cotton with Vitazyme application
V i t a z y m e  F i e l d  Te s t s  f o r  2 0 1 6

Treatment Vitazyme seed treatment Vitazyme foliar spray (2 times)1 Bronopal
2.5% 5.0% 10.0% 0.5 liter/ha 1 liter/ha 2 liters/ha

1. Control o o o o o o o
2. Low Vitazyme, seeds x o o o o o o
3. Low Vitazyme, seeds + foliar x o o x o o o
4. Low Vitazyme, foliar o o o x o o o
5. Medium Vitazyme, seeds o x o o o o o
6. Medium Vitazyme, seeds + foliar o x o o x o o
7. Medium Vitazyme, foliar o o o o x o o
8. High Vitazyme, seeds o o x o o o o
9. High Vitazyme, seeds + foliar o o x o o x o
10. High Vitazyme, foliar o o o o o x o
11. Fungicide o o o o o o x
1 Two applications, one at early bloom and a second 30 days later.

Plant Height, cm
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1Main plant axes.

Researcher: Pius Elobu J.R. Ocan, J. Olinga, and P. Ogabe
Research organization: National Semi-Arid Resources 

Research Institute (NaSARRI) - SERERE, Soroti, Uganda
Location: NaSARRI station, Soroti, Uganda
Variety: BPA 2002
Row spacing: 75 cm
In-row spacing: 30 cm 
Crop cycles: May, 2015 (Trial A), and August, 2015 (Trial B)

Experimental design: Two small - plot replicated randomized 
complete block design trials were set up with plots 5.25 x 4 
meters to evaluate the e� ects of Vitazyme, in various applications, 
on the yield of cotton. A standard fungicide seed coat treatment 
was also used as a standard for comparison.

Fertilization: unknown
Vitazyme application: See above
Plant characteristics: 
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Sympodia2, number/plant
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Bolls, number/plant
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The height of the cotton plants from the fall planting were 
generally higher than for the spring planting, with notable 
exceptions for Vitazyme on the seeds (5%), and high Vitazyme 
levels on seeds and leaves. Monopodia values were generally 
higher for the May planting, as were the Sympodia, while boll 
numbers were without exception considerably higher for the 

May planted trial. There was no discernible pattern of response 
for the various Vitazyme treatments, although the strickly foliar 
treatments without a seed treatment tended to have lower 
values for all growth parameters. The untreated control usually 
displayed the lowest values, while the standard fungicide 
treatment had high values.

Increased yield with Vitazyme, average of two trials,  kg/ha
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Yield results:

This review in Trial A of the Vitazyme treatments compared to the 
untreated control shows some signi� cant points.

1. The seed treatment alone was highly e� ective, more so than 
the foliar treatment alone.

2. The optimum yield increase for the seed treatment was 
reached by about a 5% solution.

3. The combined seed plus foliar treatments yielded the best of 
all, reaching the maximum with the 5% seed treatment plus 
the 1 L/ha foliar spray; this gave a 69% yield increase.

The standard fungicide treatment provided a 72% yield 
increase above the control.

Some clear observations are apparent with Trial B yield results. This 
trial presumably experienced greater environmental stresses than 
did the earlier conducted Trial A.

1. The seed treatment only yields escalated quickly with higher 
rates, moving from 14% at the 2.5% concentration to a 73% 
yield increase with the 10% concentration.

2. Foliar treatments were very e� ective, and increased yield from 
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Increased yield with Vitazyme, average of 2 trials

Seed treatment only:  2.5% .................... +29%
 5.0% .................... +48%

 10.0% ................... +67%
Foliar treatment only:  0.5 L/ha .............. +20%

 1.0 L/ha .............. +35%
 2.0 L/ha .............. +21%

Seed + foliar treatment:  Low ................ +50%
 Medium .......... +67%
 High ............... +77%

Conclusion: This replicated cotton trial in Uganda, 
which compared low, medium, and high applications 
of Vitazyme to the seed and leaves only, and also 
to both, as compared to an untreated control and a 
fungicide treatment, revealed that Vitazyme produced 
consistantly high yield responses for all applications. 
This was especially true for Trial B, which was 
presumably a more stressed trial judging by the lower 
yields compared to Trial A. In Trial B, yield responded 
dramatically to both the seed and foliar treatments 
alone–from 14 to 73%–but the combined seed and 
foliar treatments gave impressive yield responses of 
54% at the low application rates, to 95% at the high 
rates. Trial A, which produced higher yields, increased 
yields by 47 to 69% with the combined treatments, 
while the seed treatment alone boosted yields by 60% 
with only 5% Vitazyme applied to the seeds alone; the 
foliar applications alone in this trial raised the yield 
somewhat less than did the seed treatment alone. The 
fungicide treatment increased yields by 72% for both 
trials A and B. 

This cotton experiment was greatly hampered in its 
interpretation by the failure to include any combined 
fungicide–Vitazyme treatments. It is very possible 
that a synergism would have been detected with this 
combination. Until such trials are conducted, it can be 
said that Vitazyme is a highly effective asset for cotton 
producers in the semi-arid regions of Africa, doing as 
well as the standard fungicide treatment.

  
Lint Yield (kg/ha) by Vitazyme rate level and target(s) in Uganda 2015 cotton trial  

(all treatments, except 4 & 10, were significantly different by ANOVA & LSD at p=0.05). 
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Lint Yield Results for the Two Combined Trials

32% at 0.5% L/ha to 46% at 2.0 L/ha.
3. The combined seed and foliar treatment produced profound 

yield increases that increased from 54% at the low rates to 
95% at the high rates.

The fungicide treatment produced a 72% yield increase, which 
was less than the highest Vitazyme yield.

Lint Yield (kg/ha) by Vitazyme rate level and target(s) in Uganda 2015 cotton trial (all treatments, 
except 4 & 10, were signi� cantly di� erent by Anova & LSD at P=0.05). 
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Researcher:  John and Matthew Wilde, with Eddie Pearson Location:  San Angelo, Texas

Variety: FiberMax 9170 B2F Planting date:  May 18, 2011

Experimental design:  A 60-acre cotton field was divided into a Vitazyme + BR-61 treated area, and the

remainder of the field was farmed conventionally.  The purpose of the trial was to evaluate the effect of the

products on cotton yield and growth characteristics.

1. Control 2. Vitazyme

Fertilization:  At planting, 5 gal/acre of a 32% N solution; at first square, 5 gal/acre of a 32% N solution; at

first bloom, 5 gal/acre of a 32% N solution; at full bloom, 10 gal/acre of a 32% N solution; at full bloom, 10

gal/acre of a 32% N solution.  BR-61, a Vital Earth soluble fertilizer (9-58-8% N-P
2
O

5
-K

2
O + 0.12% Fe,

0.05%Mn, and 0.05% Zn) was applied through the irrigation water at 8 lb/acre at late bloom.

Vitazyme application:  8 oz/acre (0.7 liter/ha) twice during the growth cycle

Irrigation:  buried drip tape under the rows through much of the growing season

Weather:  extremely dry and hot: over 100 days of 100º F + heat

Growth results:  The Vitazyme and BR-61 treated cotton was darker green and growthier, as can be seen from

the photograph.  More chlorophyll in the leaves resulted in greater and more vigorous growth.

At 85 to 95% open bolls, 19 plants were pulled from each treatment, and the bolls were counted.

Yield results:  The harvest date was October 21, 2011.  The yield for each area was not separated.  An aver-

age yield of 2.15 bales/acre (1.075 lb/acre) was achieved with a grade of L 1.1, a staple of 35, leaf of 1.9,

and Mic of 45.8.

Conclusion:  This irrigated cotton trial at San Angelo, Texas, showed that two Vitazyme applications and one

BR-61 application increased bolls by 4%, or 43 lb/acre more lint if the yield across the treated part of the

field was increased by this much.

Treatment Total bolls Bolls per plant

bolls

Control 165 8.68  —
Vitazyme + BR-61 172 9.05 (+4%)

Increase in bolls per plantIncrease in bolls per plant

with Vitazyme + BR-61: 4%with Vitazyme + BR-61: 4%

2011 Crop Results2011 Crop Results
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