ENSAYO KEPAK EN PAPA
EMPRESA MC CAIN — LOCALIDAD: OTAMENDI ARGENTINA

1. Antecedents

1. 1. Generalities

KELPAK is an organic fertilise which contains nutrients, vitamins and growth stimulants, in a
balanced way, which promote the leaf and root development of crops and vegetables.

KELPAK is a natural product, since come from a patented production process of the fresh brown
seaweed species Eklonia maxima, (Osbeck) Papenf., which grow up in the Atlantic Coast of
South Africa. The KELPAK cold cellular burst process uses very high pressure differentials to
rupture the walls of the individual cells, thereby releasing the natural growth stimulants in their
active form. This procedure eliminates the use of heat, chemicals, freezing and dehydration in
the production process. As a consequence of this the seaweed concentrate is pure and high
quality.

Therefore, KELPAK is a non-toxic and environment-friendly product that can be apply in a wide
variety of crops, enhancing root development resulting in more efficient utilisation of nutrients
and moisture in the soil, more vigorous plant development, and thereby improving the crop
yields. On the other hand, it improves drought resistance with quicker recovery from nutrient
stress, disease resistance and reduces nematode infestation.

1. 2. Characteristics and Way of Action

KELPAK principal effect is root growth stimulation. When it is applied in any moment at the
early growth, the plant will full the available space for the faster development of the root
compared to untreated plant. An early better root system allows the plant mature before. A prove
of this, is the shorter period until 50 percent of emergency that is obtained with the product
(Keegan, 1984, unpublished data). In addition a better root system will allow a better nutrition
and available water absorption.

On the other side, there were found effects in stem elongation, apical dominance, which could
cause tubers developing. (Crouch and Van Staden, 1991). Also, a lot of stems per tubers were
produced when KELPAK was applied over potato seeds. A strong correlation exists between the
stem quantity and crop yield.

2. Objectives:

The objectives of this trial consisted in determining KELPAK effects when it is applied in potato
seed and or with foliar sprays in relation with:

1. Crop yield.

2. Average individual weigh (average grams) and quantity of harvested potatoes.
3. Percentage of harvested potatoes dry matter (% DM)

3. Materials and Methods




3. 1.Crop: Potato (Solanum tuberosum L.) Kennebec variety.

3. 2. The plot is situated in a private farm over the provincial route N° 88, in Cmte. N.
Otamendy, Balcarce Department, Bs. As. province. The essay was managed and supervised by
Agr. Eng., M. Sc. Mariano Inchaustegui, from Mc. Cain Argentina S. A..

3. 3.Soil class: loamy franc. Plot situated: medium hill.

3. 4.Parcel size: 4 furrows X 14 Mts. (0.8 Mts. Between furrows)

Statistic design: 4 randomised Blocks.

3. 5.Raining regimen: 1200 mm per year, with a regular distribution.

3. 6.Crop predecessor: wheat, previous there was four years of pasture.

3. 7. Works: pre- sowing: After harvested wheat one work with a deep disc harrows and three
crossed works with chisel, one on March and two on August. Then it was passed a disc harrow, a
cultivator and a vibro cultivator for refining the soil.

3. 8. Plantation date: 21 de Octubre

3. 9. Plantation method: Experimental plantation machine for 4 furrows with an application of
150kg. /ha of diammonic phosphate. The seeding deep is 4 cm.

3. 10. Plantation density: 4.5 potatoes per lineal metre of furrows.

3. 11. Herbicide applications in pre-emergency: 1 1t/ ha of Sencorex (Metribuzin 48 %).
Arose furrow on October 27",
Final banked up with soil on December 4"
Since November 16", weekly application of Mancozeb (2.5 kg./ha)
The following insecticides were inserted: Metamidafos (0.8 1t/ha)
Lambdacialotrina (1 It/ha)
Clorpirifos (0.8 It/ha)

3. 12.Treatments: 1) Control
2) Foliar application
3) Potato seed application and foliar application
4) Potato seed application

Application:  * Times: Potato seed application at sowing
28 days after emergency (spray) and 14 days after the first application.
* Dose: 1:500 for potato seed application in the furrow.
Spraying 4 1t./ ha at the first application.
Spraying 2 1t./ ha at the second application.

3. 13.Soeil: organic matter content 6.7 %
pH: 5.9
Phosphorus: 24.2 ppm
N-NO;: 11.5 ppm

3. 14. The crop was irrigated by aspersion with fixed equipment in the plot with sprinklers
separated by 12 metres. The crop was irrigated periodically, trying to give 12 mm a day at the



most critical moments. Practically it was not rained during all the cycle, except at the previous
week to harvest.

3. 15. It was used for the foliar application a spraying back bag, arriving to a volume of 280 Its.,
similar to farmer's ordinary practice.

3. 16. Which refers plague and disease damages, it was observed some cases of Necrosis Top,
which is transmitted by Trips, also "Mine-laying fly symptoms" ( Liriomyza huidobrensis). It
was not observed disease problems, since during the seasons the conditions were low relative
humidity.

3. 17.Harvest: Durante todo el mes de Marzo

3. 18. Measurements:

» Aecrial mass: number of plants / unity of area: as an indicator of survival and of crop growth
rhythm parameters. Stem quantity /unity of area: making a relationship between the stems
per tubers.

* Yield (ton/ ha), it was estimated from the parcel yield. For this effect it was taken both
central furrows, avoiding environmental effects.

+ Classification of harvested potatoes weight and size. (Tubers quantity in 10 kg.; Smaller
tubers quantity than 50 mm of minor diameter., Bigger tubers quantity than 50 mm of minor
diameter, Bigger 90 mm longer tuberous and bigger than 75 mm tuberous.)

* Dry matter percentage: measured by gravimeter.

* Culinary characteristics: the fritter colour parameter was used. This parameter is obtained
from random samples of 10 potatoes per treatment. Central batons from these potatoes were
extracted and were compared with an USDA colour table. The colour varies because of the
concentration of reducing sugars, which is the product of the starch splitting.

» Defects: 10 kg. of potatoes per treatment were taken, and it were evaluated the defecting area
and depth (when it corresponds), weight and it was classified in two groups of defects:

A. Including: turning green, common scabies, insect damage, fusarium, beats and
internal defects (necrosis)
B. Including: deformations, decaying, hole heart, jellied point.

1.Results and Discussions:

In bibliography, it has been reported a lot of profitable effects, about seaweed concentrate
applications in different kind of crops; on fields, as in greenhouses or at vegetable gardens,
which include increasing yield, improving seed germination, increasing root ¢,. (Booth, 1996;
Blunden, 1972; Skelton y Senn, 1969; Featonby-Smith and van Staden, 1983; Metting et al,
1990).

4. 1. Aerial mass:
We did not observe differences in number of stems or number of plant between the treatments. It

was registered 56,250 plants/ha and 168,750 stems in the same area. Neither we did observe
difference at the colour or appearance.



4. 2.Yield and dry matter percentage

Locality: Cmte. Otamendi Crop: Potato (Solanum tuberosum L.)
Buenos Aires province. Kennedec variety
Treatment Yield/ha Difference with the control
Ton/ha
Fertiliser Dose (It./ha) | Application Ton/ha %
date
1 0 37.86 ¢ 0
2 (Foliar) 6 Lt. | 28 & 42 days 59.63 a 21.77 57.50 %
(4+2) after
emergency
3 Immersion in |Potato seed & 57.61 ab 19.75 36.31%
1:500& (Foliar)| 28 & 42 days
6Lt. (4+2) after
emergency
4 Immersion in | Potato seeds 46.75 bc 8.89 23.48%
1:500
Average 50.5 16.8 39.1%
V.C. % 10.6

4. 2. 1.Yield comparative table:

Notes:

Average: Average from the treatments, V.C. % Variability coefficient.
Different letters between treatments differ significantly being P<0.001.

Regarding these data, we can conclude that Kelpak foliar application showed to be more
effective than in seed applications, overcoming still the combine treatment but all the treatments
were significantly higher than control.

In an essay done in Northern Ireland on potato, Fleming and Herbert (1996) found similar results

at the foliar application versus a control without product (58.0 ton/ha vs 34.1 ton/ha)

Dry matter percentage:
Treatment DM %

1 18.25 a

2 18.55 a

3 19.03 a

4 18.35a
Average 18.54

V.C. % 2.9
Notes:

Treatment 1: Control without treatment

Treatment 2: Foliar application of 4 Its to 28 days to emergency, and 2 Its after 14 days.




Treatment 3: Idem 2 in parcel with treated seed tubers with a dose of 1:500 before planting.
Treatment 4: Only seed potatoes application.

Average: Average from the treatments, V.C. % Variability coefficient.

Different letters between treatments differ significantly, being P<0.001.

There was no significative difference in dry matter content.

The contribution of KELPAK seaweed concentrate nutrients would have caused increased in
crop yield in treated plot, as aminoacids, vitamins and growth stimulants, in a balanced way.

In addition there would be evidences of quelatant properties of some of the constituents, which
increase the bioavailability of several macro and micronutrients for the plants. (Lynn, 1972)

For example, It has been reported an increased plant uptake of Nitrogen, Phosphorus, Potassium,
Calcium, Magnesium, Manganesium, Iron, and Zinc, after similar seaweed concentrate
application. (Booth, 1996: Seen and Kyngman, 1978; Blunden, 1972; Beckett and van Standen,
1990)

4. 3.Potato classification:

Treat. |[N°tub./10| <50 mm | >50 mm > 90 mm|> 75 mm
kg
1 28.25b | 0.25a 965a | 7.25a | 8.88a

2 3450a | 0.25a 965a | 6.43a | 7.80a
3 34.25a | 0.35a 9.55a | 5.63a | 8.50a
4 36.25a | 0.38a 953a | 5.20a | 7.10a

Aver. 33.3 0.31 9.59 6.12 8.02
V:C.%| 11.8 10.6 0.96 25 14
Notes:

Treatment 1: Untreated plants

Treatment 2: 4 Its foliar application 28 days after emergency, and 2 Its 14 days after first application.
Treatment 3: The same as in treatment 2, in 1:500 treated seeds before sawing.

Treatment 4: Seed treatment with a 1:500 concentration

Average: Average from the treatments, V.C. % Variability coefficient.

Different letters between treatments differ significantly being P<0.001, excepting N° tuberous / 10kg.,
which we found a tendency with a probability = 0.17.

At the untreated plot, the tubers size was bigger in average, as the parameters number of tubers
per 10 kg., tubers weight smaller then 50 mm per 10 kg., bigger than 75 and 90 mm of long
showed it. Although, just the first parameter indicate a tendency in that way (P= 0.17). This
would be indicating that evidently there was some effect in the tuberous making, and principally
in the uniform full in the treated plants.

4. 4. Culinary characteristics

We have not observed difference regarding the fritter colour between the treatments.

4. 5.Defects:



In regard to defects, there was no significative difference within the two parameters, which
include turned green and common scabies those were the most remarkable.

Therefore the yield was significative superior (Graph 1), which suggests this kind of product
with balanced nutrients and growth stimulants, could be an interesting alternative searching to
increase both the yield and quality.

Graph 1: Comparing the yields per treatment (ton/ha)
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Treat 1 Treat 2 Treat 3 Treat 4

Treatment 1: Untreated plants

Treatment 2: 4 Its foliar application 28 days after emergency, and 2 Its 14 days after first application.
Treatment 3: The same as in treatment 2, in 1:500 treated seeds before sawing.

Treatment 4: Seed treatment with a 1:500 concentration

4. 6.Cost Comparative table in kg. of potato/ha

Treatment |Increasin|Differenc| Lts of | Kelpak cost | Treat. Cost Rate
g e Kelpak| (Potatoes (1) (Increasing
(%) (Ton) Ton/lt.) (Potatoes |in ton/waste
Ton/ha) ton)
Treat. 1 0 0 0 0 0 -
(control) 57.50% | 21.77% 6 0.1 0.6 36.28: 1
Treat. 2 36.31% | 13.75% 7 0.1 0.7 19.60: 1
Treat. 3 23.48% | 8.89% 1 0.1 0.1 88.9: 1
Treat. 4

Treatment 1: Untreated plants.
Treatment 2: 4 Its foliar application 28 days after emergency, and 2 Its 14 days after first application.
Treatment 3: The same as in treatment 2, in 1:500 treated seeds before sawing.

Treatment 4: Seed treatment with a 1:500 concentration.
1. Potatoes price; USD $ 5.29/bag; USD $ 105/ton.

Kelpak price: USD $ 10/1t.
Cost: 1 It Kelpak = 100 kg. potatoes.




4. 7. Statistic Analyses

Mstat-c software was used for the statistic analyses (Michigan State University).

This data is attached in Annex 1.

5. Conclusions

Although a long this essay we have seen that the different application of Kelpak on showed
potatoes various levels of response in yields, the foliar application has shown increasing the
yield in a very significative way, without showing negatives effects over the quality of the
product.
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Annex: Statistic analysis.

BLOCK 1

TREATMENT N° |Yield /parcel |Yield/ ha N° tuberous/10kg |< de 50 mm >de 50 mm [>de 75mm [>90 mm DM

1 7.02 43.875 [27.00 0.20 9.70 8.10 7.30 18.3
“2 9.01 56.313  (36.00 0.30 9.60 7.10 5.30 18.3
3 10.08 63.000 [25.00 0.50 9.40 8.90 8.30 20.2
4 7.00 43.750 [35.00 0.40 9.50 4.30 3.50 18.3
*Interngl defects

necrosis

BLOCK 2

TREATMENT N° [Yield /parcel [Yield / ha N° tuberous/10kg |< de 50 mm >de 50 mm [>de 75mm [>90 mm DM

“1 5.1 31.875 (38 0.2 9.7 9 6.8 18.3
2 9.05 56.563 37 0.3 0.6 7.8 3 18.9
3 7.61 47.563 |41 0.4 9.5 7.9 6.5 18.9
4 7.06 44.125 (39 0.5 9.4 8.4 6.8 18.1




BLOCK 3
TREATMENT N° |Yield /parcel |Yield/ ha N° tuberous/10kg |< de 50 mm >de 50 mm [>de 75mm [>90 mm DM
1 6.02 37.625 |23 0.3 9.6 8.2 7.4 18.1
2 11.09 68.813 (33 0.2 9.7 9.4 7.5 18.9
“**3 8.9 55.625 (37 0.2 9.7 8.9 7.1 18.1
4 8.66 54125 (35 0.2 9.7 8.6 7 18.3
*** 03 Internal defects to oxygen absence
BLOCK 4
TREATMENT N° |Yield /parcel |Yield / ha N° tuberous/10kg |< de 50 mm >de 50 mm > de 75mm [>90 mm DM
1 6.09 38.063 |25 0.3 9.6 9.4 7.5 18.3
2 9.09 56.813 (32 0.2 9.7 6.9 5 18.1
“3 10.28 64.250 (34 0.3 9.6 8.3 3.8 18.9
g 7.2 45.000 (36 0.4 9.5 7.1 5.2 18.7
**03 Internal decayed by
Phithophtora
**** 03 Internal decayed by
Phitium

Yield /parcel Yield / ha N° tuberous/10kg < de 50 mm
TREATMENTN® IMedia  |E.D. Media E.D. Media [E.D. Media |E.D.
1 6.06 0.78 37.86 4.90 28.25 6.70 0.25 0.06
2 9.56 0.98 59.63 6.13 34.50 [2.38 0.25 0.06
3 9.22 1.23 57.61 7.70 34.25 6.80 0.35 0.13
4 7.48 0.79 46.75 4.94 36.25 (1.89 0.38 0.13

Notes:




E D.. = standard

deviation
> de 50 mm > de 75mm >90 mm DM %
TREATMENTN® IMedia  |E.D. Media E.D. Media |[E.D. Media [E.D.
1 9.65 0.06 8.68 0.63 7.25 0.31 18.25 [0.10
2 9.65 0.06 7.80 1.13 5.20 1.84 18.55 0.41
3 9.55 0.13 9.55 0.49 6.43 1.90 19.03 |0.87
4 9.53 0.13 7.10 1.98 5.63 1.63 18.35 |0.25
Notes:
E D.. = standard
deviation
Statistic Analysis Summarise
MEDIAS M.S.E. |P-value
TREATMENT N° 1 2 3 4
Yield fparcel 16,06 9.56 9.22 7.48 3.01 0.0008
Yield /ha 37.86 59.63 57.61 46.75 0.48 0.0008
N® tuberous/10kg 128,25 34.50 34.25 36.25 2.51 0.177
<de50mm 10 25 0.25 0.35 0.38 0.05 0.207
>de50mm 19 65 9.65 9.55 9.53 0.05 0.2070
> de 75mm 8.45 7.80 8.50 7.10 0.60 0.2860
>90 mm 7.28 5.20 6.43 5.63 0.78 0.3070
DM 18.25 18.55 19.03 18.50 0.25 0.1840
Notas:

M.S.E.= medium standard error

Pvalue =P<




