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ABSTRACT

Following authorization by th&enya Standing Committee on Imports and ExportsT@I&),
A field trial was carried out in ecologicalljifferent locations namely Kirinyaga, Kiambu and
Kajiado to determine the effect of Apex 10 on yieldFrench beans and tomato respectively.

Thesesiteswere selected because of the requirement to agplite trial in different ecological
regions. Three treatments of Apex 10 (0, 5L/ha @ridl/ha) were evaluatedhe experiment was
laid out in a complete randomized design havingehreplications. Harvests were done, data
recorded and analyzed. Apex 10 was tested as aleawpt to standard fertilizer application.
Data collected revealed that inclusion of Apex X0Obath concentrations had significant effect
on French bean growth and vyield. Although Apex ignhificantly influenced growth aspects of
Tomato, yields for the trails were not attained dwmea pest epidemic. This study concludes that
Apex 10 application has growth and yield promotaiglities particularlywhen used alongside
NPK. No Phytotoxicity was observed due to the agpion of Apex 0. An important observation
was made on the ability of plants supplied with XPB to tolerate somaegree of water stress and
this needs to be evaluated in detail as it couladfbgreat use to the farmingommunity. This

study therefore recommends that Apex 10 be registered as a humic/fulvic acid supplying
fertilizer and growth promoter in Kenya.
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INTRODUCTION

Background

Apex-10is madefrom all-naturalhumic substancewith a stabledispersiorof naturallyoccurring
polyhydroxycarboxylicacids It is anidealadditive to boostbioactivity andimprovethe performanceof

chemical, or organicfertilizers

Function & Benefits of humic acids:

* Enhance Nutrient uptake by combining nutriems umic aid as well as keeping well
balanced nutrients

» Improve the structure of soil, increase the bufigrpowder of soil, and optimize N. P. K
absorption by plants.

» Neutralize bothacid and alkaline soils, regulatine PH value of soils, with the
prominent effect in alkaline and acidioll

« Reduce nitrate leakingto the groundwateandprotectthe undergroundvater

« Enhance the resilience of crops, such as abloght, pest, disease and toppling
resistance

- Stabilize nitrogermndimprove nitrogerefficiency (asanadditivewith urea)

« Promote healthiestronger plantandbeautify appearance

- Buffering the effects of excessive elements (paldidy sodium), toxic chemicals and
heavy metals.

« Promoting seed germinatiéma shortetime

» Offering soil structurémprovement by promotinfyngito createa crumbstructurefor better
water and oxygen intakend improvedoot penetration

- Extending theoerformance ofirea inthe soilby 60-80days anduffersthe burningeffectof
ureaas a foliar

To keep a sustainable agriculture developmeateed to pursue using natural organic
fertilizers likehumic acid, this isvhat isimportant forus tocreate detterfuture of humanlives.
Soil infertility (specificallylow organicmatterandhumicacidlevels)hasbeenidentifiedin
Kenyaasa key constrainto achievingoptimal production Most soil analysisn farmsproduce
recommendation of 5 tonper hectare of organic material, incorporated wellbithe

soil. Thisis however difficult tcachieveand thusalternativewaysof providing cropswith
enoughhumicandfulvic acids are required. IPSG seeks to meetrtbéel through introducing
Apex-10 into the Kenyan agricultural sector. Follilegvappointment by IPSG and authorized by
KSTCIE, Apex-10 was trialed in Kiambu, Kajiado, afidinyaga Counties between November
2014 and February 2015
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Fromresultsof a preliminary pot test and lamalysis,Apex 10wasapplied at two rates,
9.5 L/ha and 5.0L/ha, as part of te@ndardfoliar application regime for Frencheansand as a

complement to chemical fertilizer iimcreasingyields. This was premised otthe fact thatAPEX
10 does not provide Key nutrient elements #nu$cannotbeused as substitute féertilizer.

The purpose of thisfficacy trial was to examine the impact Apex 10 on enhancing the
production of Frenchbeans.The researcher had identifigubor soil health and low organic
matter (humicacid) content as a kegonstraintto achievingoptimal yields in thdrial site, and
thus, Apex 10 was trialed irorderinvestigate if it could remedy this limitatioBoil analysis results
confirmed a need to significantigcreasarganicmatter, humic and fulvic acids in the fields saeapl

The trials were conducted on French Beans, witk@mentseplicated three times:

(1) Apex 10 at Low Rate &.0L/ha+ 100% Normal Fertilizer Practice
(2) Apex 10 at High Rate &.5L/ha + 100% Normal Fertilizer Practice
(3) Control - 1009Normal Fertilizer Practice

Aside from thesetreatments, allother inputs/practicesvere heldconstant. The researcher
Identifiedseveral indicators for success (the results of wiaiee discussetielow), but the most
importantmetric to track was total yield:

The Researchemotedthat the Apex 10 treated plots could be harvedt@dmore times than
the control.

Fromthesdrials, we can recommenthelower Application Rate dbL/ha to maximize thgrowers
profitability per hectare and return owestment:



APEX 10 Efficacy Trial Report

MATERIALSAND METHODS

Trial Protocol

In-field trials were set on French Beans (varietgr 2053). Apex 1@vasapplied

at 9L/ha and 5.0L/ha on three plots each, as ayspgex 10 was applied on the Control block

(also 3 plots). Aside from these treatmeatkptherpracticesvereheldconstant.

reatment 1: reatment 2: reatment 3 Control
Treatment: Apex 10 Apex 10 Control
Low Rate5.0L/ha + High Rate 9.5L/ha + 100% Standard practice
100%Standard practice| 100% Standard practice without Apex 10
Crop: French Beans French Beans French Beans
Variety: Star 2053 Star 2053 Star 2053
Date of 27th November, 2014 27th November, 2014 27th November, 2014
Planting:
Plot Size: 1 bec 1bec 1 bec
T 3 3 3
Replication

Parametersof study

Dataonthe following parameters was collected:
* Germination rate

= Generakrop performance

= Any other noticeable differences observed durimgrial period

*  Number of Harvests

 TotalYield

Trial Setup & Observation

The trial wassetup by the researcher and monitored by the KST@Hit Data observations
were made every twaveeksafter planting and harvests were made as peratarietench bean

harvestingorogram
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RESULTS
Growth

Germination irall plotswasuniform butafter applicatiorof thetreatmentstherewasa marked change.

Yield/Production:

The APEX-10High and Low Rates both exhibited robplktnt growth which was reflecteith the
eventual 81% and 78% greater yield thdme Control treatment respectively. This indicatedt tie
addition of APEX 10 as a supplememd normal fertilizer regimes increases efficiencyutifization of the
nutrients and stimulates plant growth.

Treatment:

IApex 10 Humic Acids
Low Rate
5.0L/ha+100%
Standard practice

Apex 10 Humic Acids
High Rate 9.5L/ha +
100% Standard practice

Control
100% Standard practice
without Apex 10

Number of harvests

6

6

5

Yield per hectare (K@)

13,789a**

13,989a

7,726b

** Meana followed by thesaméetterin a row are nosignificantlydifferentat P<0.05

- i
ka3 %

-
o

Yield (Tons/Ha)
(=] i

i

el

Apex 10 (5L/Ha)

Total Yield
14.0

13.8

Apex 10{9.5L/Ha)

Teatment

Control (No Apex 10)

The bar graph above illustrates the overall productionfggerance of the two treatments of
Apex 10 and the Control. Significant increases fiadpction were observed in both Apex 10
treatments in comparison to the Control treatm@884 and 81% increases for the low dngh rate

respectively).
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Yield Data (kgs) Across Harvest Period
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The line graph above illustrates the trending of/ést volumes over a full harvest period of 3
weeks. Harvests on both treatments of Apex 10 padd better than the Control. Apex 10

applicationatthe Low Ratestartedout higherthanboththe High Rateandthe
control but shortly evened out with the High Raéking over the lead, and producing
considerable peak at the fifth harvest of 253 Kiye. attribute the strong and consistent yield

effect to: (1) the impact of high-quality and wilkmulated product in unlocking the nutrients

and making them readily available to the crop,9@)plying additional phytohormones slowly

and consistently to the crop over the harvest dedmd (3) the impact of high-quality humic

enabling the growth and multiplication of benefiamicroorganisms, as well as supplying the

humic and fulvic acids in correct quantities to o earlier crop establishment and greater
harvests.

Apex 10 has been proven to be an effective compien® chemical fertilizer
regimes. The historical effect of organic material increasitite use-efficiency of chemical

fertilizers are well-documented amds proverconsistentn thistrial.
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Increased Capacity of crop totolerate stress

It wasobservedhe Application of Apex-10 enabledhe cropto toleratesomedegreeof
waterDeprivation Plotsirrigatedevery3 daysandgiven Apex-10 wereableto produce
significantly higheryieldsthanevencontrol plants thatreceivedwaterdaily. This impliesthat
farmersin waterconstrainedegionsmay producea crop by incorporatingAPEX 10in their
productionregimes Althoughthis wasnot partof the maintrial, initial observationn a pot

experimennecessitated wider trial to ascertainThefindingswerecorroboratedn the maintrial.

CONCLUSIONS AND RECOMMENDATIONS
Theresultsof the currentstudydemonstrat¢hatadditionof Apex 10 at either5 or 9.5L perHa

into the productionregimeenhancedrowth of FrenchBeansandled to a significantincreasean

yieldsascomparedo thecontrol (NPK along.

RECOMMENDATIONS

Basedontheaboveresults it is recommendethatApex 10 beregisteredasa growth promoter and
humicacid supplyingfertilizer in Kenya It should be notedthat Apex 10 shouldnot be a substitute
for NPK andothermineralfertilizersshould be usedin a complimentary manner
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CONSTRAINTS
The majorconstraintn thetrial wastheravagingof thetomatocropby Tuta absoluta which
renderectollectionof yield dataimpossible Theresearchethereforerequestso be allowedto

presenpreliminary growth data asnewtrial ontomatoor alternativecropis setup.
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APPENDIX 1
FULL HARVEST DATA SET
Treatment 1 Treatment 2 Treatment 3
Apex 10 Low Rate Apex 10 High Rate Control
Treatment: Apex 10 Apex 10 Control
Low Rate High Rate 9.5L/ha + 100% Standard practicetithout
5.0L/ha + 100%5tandard| 100% Standard practice Apex 10
Crop: French beans French beans French beans
Variety: Star 2053 Star 2053 Star 2053
Plot Size: 3 sqm beds 3 sqgm beds 3 sgm beds
Date Yield (kgs) Date Yield (kgs) Date Yield (kgs)
1/1/2015 2.67 17172015 1.45 1/1/2015 0.73
4712015 6.15 4/1/2015 5.00 4]1/2015 1.09
8/1/2015 6.30 8/1/2015 6.15 8/1/2015 5.73
127172015 4.91 12/1/2015 5.55 12/1/2015 2.70
17/01715 5.88 17/01/15 7.67 17/01/15 5.67
20/01/15 3.24 20/01715 3.76 20/01715 0.42
TREATMENT 29.15a** 29.58a 16.33b
TOTAL
TOTAL PER 13,789 13,989 7,726b
HECTARE

* Standard Practice -Recommendedilizer regimefor Frenchbeans(NPK at

plantingandtopdressing, 3 foliasprays).

** Mean followed by the same lettdn a row arenot significantlydifferentat P<0.05
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EXECUTIVE SUMMARY

1 Treatments

1. Untreated control

Foliar

Apex-10 100% plus Fulertilizer practice.
Apex-10 50% plus 100% fertilizer practice.

w

4. 100% fertilizer practice

Seedling dip
5. Apex-10 dipping of planting material (tomatoes)

Timing and Number

At planting Tomato seedling dip

Include as part of r foliar fertilizer program-%&0 and 9.5L per ha

|

2 of applications  [tank mixed
NB: All other practices standardized across all treats at
3 Mode of application [Pipping- Seedlings/seeddippec in Apex-10 solution

Foliar- Apex-10-Foliar sprayed on leaves evatydays.

10





