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Experiences in Latin 

America  

Successes with small and large-scale 

producers 

Useful lessons and principles !  





Small Growers in Central America 

Promoting Yields with Science 



OVERVIEW: Small Vegetable 

Growers 

Å0.5- 5 ha 

ÅLimited financial resources 

ÅKeen to improve circumstances 

ïLittle help available 

ÅCrops 

ïTomato 

ïPotato 

ïChili peppers 

ïOnions 



   NORDIC PROGRAM  

 

ÅóRegularô fertilizers 

ÅCommon sense approach, e.g.: 

ïUse red instead of white muriate of 

potash 

ïUse gypsum instead of Ca(NO3)2 



Program 
ÅPrior to program 

ïMost fertilization by órecipeô 

ïApplied irrespective of soil conditions 

ÅTHE PROGRAM 

ïFree soil test 
ÅRecommendation 

ÅFollow-up 

ïWhere necessary free tissue test 

ï180 day credit on fertilizer and gypsum 

ÅTest plots on certain farms 

ïComparison of farmer vs improved technology 
ÅUse for extension purposes 

 



Farmer # 1 
ÅTomatoes 

ïVertisol 

ïPlastic mulch 

ïDrip irrigation with fertigation 

ï1700 mm rainfall/an 

ïYield level 30 t/ha 

ÅInputs 

ïImproved ï regular fertilizers, lime and gypsum 
ÅBased on soil tests 

ïFarmer ï expensive products such as Ca(NO3)2, 
KNO3, MgSO4, Polyfeed 20-20-20®, Bioenzymes 
ÅTraditional formula based on experience (15:15:15) 

 



Farmer Improved 

Better roots 

due to gypsum 

Improved Farmer 
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FARMER # 1 

Net benefit $10626.00/ha 

Savings on fertilizer 

Increase in yield 
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Higher costs, yet less 

nutrients supplied! 



Farmer # 2 
ÅTomatoes 

ïVertisol 

ïPlastic mulch 

ïDrip irrigation with fertigation 

ï1100 mm rainfall/an 

ïYield level 30 t/ha 

ÅInputs 

ïImproved ï regular fertilizers, lime and gypsum 
ÅBased on soil tests 

ïFarmer ï expensive products such as Ca(NO3)2, 
KNO3. bioenzymes 
ÅTraditional formula based on experience 



Farmer Improved 

Gypsum 
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Farmer # 2 

Net benefit $1967.00/ha 

Diseases reduced yields 

Savings on fertilizer 

Increase in yield 
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Farmer # 3 
ÅTomatoes 

ïVertisol 

ïMacrotunnels 

ïPlastic mulch 

ïDrip irrigation with fertigation 

ï1150 mm rainfall/an 

ïYield level 35 t/ha 

ÅInputs 

ïImproved ï regular fertilizers, lime and gypsum 
ÅBased on soil tests 

ïFarmer ï expensive products such as Ca(NO3)2, 
KNO3 

ÅTraditional formula based on experience 



Improved 
Better roots 

Less disease 

 

 

Farmer 
Black roots 

Disease 
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Farmer # 3 

Net benefit $19438.00/ha 

Savings on fertilizer 

Increase in yield 
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Farmer # 4 
ÅTomatoes 

ïVertisol 

ï2284 mm rainfall/an 

ïNo irrigation 

ïYield level 15 t/ha 

ÅInputs 

ïImproved ï regular fertilizers, lime and gypsum 

ïFarmer ï expensive products such as 

Ca(NO3)2, KNO3 



Improved Farmer 

Blossom end rot   
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Farmer # 4 

Net benefit $28998.00/ha 

Blossom end rot devastated 

farmerôs plot due to lack of Ca 

Large increase in yield 
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Farmer # 5 
ÅBell peppers/Capsicum 

ïVertisol 

ï3200 mm rainfall/an 

ïDrip irrigation with fertigation 

ïMacrotunnels 

ïYield level 15 t/ha 

ÅInputs 

ïImproved ï regular fertilizers, lime and gypsum 
ÅBased on soil tests 

ïFarmer ï expensive products such as Ca(NO3)2, 
KNO3, MgSOј 
ÅTraditional formula based on experience 



Farmer # 5 

Improved 
Farmer 
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Farmer # 5 

Net benefit $4479.00/ha 

Field inundated 
Drainage better due to gypsum in  

improved treatment 

Savings on fertilizer 

Increase in yield 
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Farmer # 6 
ÅOnions 

ïMollisol 

ï2400 mm rainfall/an 

ïDrip irrigation with fertigation 

ïYield level 26 t/ha 

ÅInputs 

ïImproved ï regular fertilizers, lime and gypsum 

ÅBased on soil tests 

ïFarmer ï expensive products such as Ca(NO3)2, 

KNO3 

ÅTraditional formula based on experience 



GYPSUM 

IMPROVED 

FARMER 

IMPROVED 

FARMER 

FARMER 
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Farmer # 6 

Savings on fertilizer 

Increase in yield 

Net benefit = $ 1651.00/ha 



Farmer # 7 

ÅPotato 

ïUltisol 

ï3000 mm rainfall/an 

ïNo irrigation 

ïYield level 10 T/ha 

ÅInputs 

ïImproved ï regular NPK fertilizers, gypsum, foliar B, 
Mo 

ïFarmer ï poultry litter, 10-10-40 soluble, Biocime, 
Bion-K,  Foliar balance 



Farmer 

Improved 

Farmer Improved 

Farmer 

Ca 

deficiency 

Improved 
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Farmer # 7 

Savings on fertilizer 

Increase in yield 

Net benefit = $3339.00/ha 



Farmer # 8 

ÅWatermelon 
ïEntisol 

ï3200 mm/yr rainfall 

ïDrip irrigation under plastic 

ïYield level 60 T/ha  

ÅInputs 
ïImproved 

ÅN, KCl, gypsum 

ïFarmer 

Å15-15-15. 20-20-0, 12-61-0, 0-40-40, 
Ca(NO3)2 
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Farmer # 8 

Savings on fertilizer 

Increase in yield 

Net benefit = $1334/ha 



LESSONS LEARNED FROM SMALL-

SCALE GROWER INITIATIVES 

ÅScientific approach based on soil and foliar tests ï

greatly improves returns.  

 

ÅCostly chemical formulations and ósnake-oilsô ï 

wasted expenditure!  óRegularô fertilizers adequate. 

 

ÅAugmenting Ca supplies through gypsum 

applications  

 - improves rooting 

 - improves crop quality 

 - improves drainage 



OUTCOME 

ÅFarmers joining program rapidly 

 
ï85% of Guatemalan small growers of tomato have joined 

in 2 years 

 

ïExtending to other crops 
ÅChile peppers 

ÅCucumbers 

ÅOnions 

ÅMelons 

 

ïExtending to other countries 
ÅEl Salvador 

ÅNicaragua 



Large Growers in Central 

America  

Å10 -2000 ha  

ÅPay for services  

ÅCrops  

ïCoffee  

ïAfrican oil palm  

ïBananas  

ïSugarcane  

ïRubber  

ïCitrus  



REVERSAL OF YIELD  

DECLINE IN COFFEE  



NATURE OF SYNDROME 

ÅSevere stresses leading to leaf drop 

ÅDecline starts in a small area and increases 

in size with time 

ÅSymptoms of mineral deficiencies often 

occur 

ÅShade trees decline and die 

ÅFinally death of coffee trees ensues 

ÅMultiple stresses in various combinations 

responsible 



EXPANDS 

WITH TIME 

LEAF DROP 

ON DIEING 

PLANT 

LEAF 

DROP ON 

DIEING 

PLANT 



B deficiency 

Zn deficiency 

K deficiency 

Death of 

shade tree 



Stresses Identified 
1. Severe acidity with high exchangeable Al3+ 

2. Lack and/or poor shade management 

3. Severe nematode infestations 

4. Cochineal infestations 

5. Microbial root diseases 

6. Long dry season 

7. Heavy berry load in antecedent season 

8. Heavy soil texture 

9. Lithological discontinuities in soil profile 

10.Microfaunal predation 



Soil Acidity, Al Toxicity and 

Lack of Nutrients  





Comparison of soil properties 

under healthy and declining 

crops 
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Approach to use of Lime and 

Gypsum 

ÅTo be effective 

ïLime MUST be thoroughly mixed with soil 

ïOnly possible in top 5-10 cm (where steep 

slopes) 

ïApply according to soil test 

ÅFor subsoil acidity in old plantings 

ïSurface apply gypsum broadcast 

ïRate 2-10 t/ha 



PPPPP 

Planting hole ï 

lime + gypsum 



Nematodes, Root Diseases and 

Mealy Bugs 



NEMATODE 

DAMAGE 



MEALY BUG 

DAMAGE 



Poor Placement of Fertilizers 



Fertilizer 

in halo 

around 

tree 


