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SourceSource : Rafiq (1996): Rafiq (1996)

Soils of PakistanSoils of Pakistan

VERTISOLVERTISOLINCEPTISOLINCEPTISOL

MOLLISOLMOLLISOLENTISOLENTISOL

ALFISOLALFISOLARIDISOLARIDISOL
Soil OrdersSoil Orders

General PropertiesGeneral Properties

Less WeatheredLess WeatheredLow OMLow OM

Generally CalcareousGenerally CalcareousAlkalineAlkaline

Historical PerspectiveHistorical Perspective
Zinc DeficiencyZinc Deficiency

–– FirstFirst--ever Micronutrient Deficiencyever Micronutrient Deficiency
HaddaHadda Disease in Rice (Yoshida & Tanaka, 1969) Disease in Rice (Yoshida & Tanaka, 1969) 
Later Research Established Widespread Zn DeficiencyLater Research Established Widespread Zn Deficiency

Boron DeficiencyBoron Deficiency
Cotton Response to B in Sindh (T M Chaudhry, 1971)Cotton Response to B in Sindh (T M Chaudhry, 1971)

Boron Toxicity ?Boron Toxicity ?
FAO Global Study on Micronutrients (Sillanpaa, 1982)FAO Global Study on Micronutrients (Sillanpaa, 1982)
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Deficient Sites* (%)Deficient Sites* (%)

??92     97; 9592     97; 95BaluchistanBaluchistan

50     53; 5150     53; 5156     76; 7156     76; 71SindhSindh

42     69; 6042     69; 6042     66; 6042     66; 60NWFPNWFP

CropCrop--specific; specific; 
WidespreadWidespread

50     55; 5250     55; 5246     82; 7446     82; 74PunjabPunjab

FeFeBBZnZnProvinceProvince

• Cotton-Wheat; Rice-Wheat; Rainfed Crops; 
Fruit Orchards; Slightly Acid Soils
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CropCrop Control Control YieldYield VCR*VCR*
YieldYield IncreaseIncrease
(t/ha) (t/ha) (%)(%)

Rice (Basmati)Rice (Basmati)
Field Field 3.083.08 2626 15:115:1
Nursery Nursery 3.083.08 2828 50:150:1

CottonCotton 2.262.26 8  8  12:112:1
Potato                             16.65               22      Potato                             16.65               22      52:152:1
WheatWheat 3.103.10 1313 7:17:1
MaizeMaize 2.792.79 1818 9:19:1

ZINC : ZINC : 
Crop Responses & EconomicsCrop Responses & Economics

Source:  NFDC (1998); NARC (unpublished data)Source:  NFDC (1998); NARC (unpublished data)

Source: Rashid et al.(2002)
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Source:  Rashid et al (2002)Source:  Rashid et al (2002)
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Economics of B UseEconomics of B Use
VCR (Paddy Yield only)  VCR (Paddy Yield only)  

BasmatiBasmati--385385 —— 45:1 45:1 
Super BasmatiSuper Basmati —— 36:136:1
KSKS--282282 —— 26:126:1
IRIR--66 —— 30:130:1

Added Advantages:Added Advantages:
• Milling Return
• Grain Quality
• Residual Effect
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CropCrop Field  Field  ControlControl YieldYield VCRVCR
ExptsExpts YieldYield IncreaseIncrease

CottonCotton (t/ha)(t/ha) (%)(%)
SoilSoil 3030 2.382.38 1414 15:115:1
FoliarFoliar 1313 2.162.16 1212 30:130:1

Rice*Rice*
BasmatiBasmati 32                      3.50           32                      3.50           1515--25              40:125              40:1
IRIR--66 1010 4.304.30 30*30* 50:150:1

WheatWheat 1616 3.293.29 1414 8:18:1

Potato                      3                    12.11          Potato                      3                    12.11          21                 19:121                 19:1

BORON : BORON : 
Salient Crop ResponsesSalient Crop Responses

Source:  NFDC (1998); *Rashid et al (2004)Source:  NFDC (1998); *Rashid et al (2004)
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Varietal Susceptibility Varietal Susceptibility 
to Micronutrient Deficiencyto Micronutrient Deficiency

MicroMicro-- CropCrop VarietiesVarieties
nutrientnutrient SusceptibleSusceptible TolerantTolerant

ZnZn RiceRice IRIR--66 BasmatiBasmati--370370

FeFe ChickpeaChickpea CC--4444 CIMCIM--7272

BB RapeseedRapeseed CONCON--IIII WestarWestar

Source : NARC, NIABSource : NARC, NIAB
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Salient Crops Salient Crops 
Requiring Micronutrient UseRequiring Micronutrient Use
CropsCrops ZnZn B B FeFe

Cotton, Rice, Wheat,Cotton, Rice, Wheat,
Maize, Rapeseed, Maize, Rapeseed, ♦♦ ♦♦
Potato, Tomato, Tobacco, Potato, Tomato, Tobacco, 
Sunflower, Sunflower, SugercaneSugercane

Deciduous Fruits Deciduous Fruits ♦♦ ♦♦ ♦♦

Citrus, BeansCitrus, Beans ♦♦ ♦♦

Carrot, Radish, Turnip, Carrot, Radish, Turnip, 
Cauliflower, LettuceCauliflower, Lettuce ♦♦?
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SpeciesSpecies Dose & MethodDose & Method

ZZINCINC
Field Crops Field Crops *2 *2 –– 5 kg Zn/ha5 kg Zn/ha
& Vegetables& Vegetables

RiceRice 20 kg Zn/ha Nursery Area20 kg Zn/ha Nursery Area

Fruit OrchardsFruit Orchards ~3 Foliar Sprays (0.1% Zn Solution)~3 Foliar Sprays (0.1% Zn Solution)

IIRONRON
Field CropsField Crops 3 3 –– 4 Foliar Sprays (0.5% FeSO4 Foliar Sprays (0.5% FeSO44
& Fruits& Fruits OR 1% OR 1% Sequestrene Sequestrene Solution )Solution )

* Lasts 3 * Lasts 3 –– 4 Crop Seasons4 Crop Seasons

Zn & Fe Use RecommendationsZn & Fe Use Recommendations

Species                        Dose & MethodSpecies                        Dose & Method

BBORONORON
Field Crops                  0.75 Field Crops                  0.75 –– 1.0 kg B/ha1.0 kg B/ha
& Vegetables               OR& Vegetables               OR

3 Foliar Sprays3 Foliar Sprays
(0.05 (0.05 –– 0.1% B  Solution)0.1% B  Solution)

Fruits                           2 Sprays  (0.05 Fruits                           2 Sprays  (0.05 ––0.75% B Solution)0.75% B Solution)

BORON Use RecommendationsBORON Use Recommendations
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B & Zn Residual and Cumulative EffectB & Zn Residual and Cumulative Effect

Experimental Information: Single Crops

2.62.6––2.8 %2.8 %RiceRice

2 %2 %1010––13 %13 %CottonCotton

Zn UptakeZn UptakeB UptakeB Uptake

Rice-Wheat System: Rice – wheat – Rice

(22%)   (24%) (13%)

Long–term Research Warranted          
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Fe & ZnFe & Zn––Poor Feeds &Poor Feeds & Foods Foods 

Adversely AffectAdversely Affect
Animal and Human HealthAnimal and Human Health

Source: Source: Miller et al. (1991); Graham and Welch (2000); Rashid et al. (20Miller et al. (1991); Graham and Welch (2000); Rashid et al. (2002) 02) 

Micronutrient Deficiencies Micronutrient Deficiencies 
and Health Hazardsand Health Hazards

Human Zn Deficiency in PakistanHuman Zn Deficiency in Pakistan

Source:Source: National Nutrition Survey, National Nutrition Survey, GoPGoP (2002)(2002)

n Deficient (%)
(< 60 mg/dL)

Children (< 5 Yr)

Male 5,369 36

Female 4,804 38

Women

Pregnant 1,392 49

Non-Pregnant 8,612 40
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Curing Zn and Fe DeficienciesCuring Zn and Fe Deficiencies
in Humans and Animalsin Humans and Animals

Mineral Supplements Mineral Supplements 
Intramuscular InjectionsIntramuscular Injections

Remedial MeasureRemedial Measure
Biofortification thru Micronutrient FertilizationBiofortification thru Micronutrient Fertilization

Zn & Fe in Feedstuffs Increases Zn & Fe in Feedstuffs Increases –– with Little Effect onwith Little Effect on
Bioavailability.Bioavailability.

The Option is Simple and Highly CostThe Option is Simple and Highly Cost--Effective.Effective.

Source:Source: Graham & Welch (2000); Rashid et al (2002)Graham & Welch (2000); Rashid et al (2002)

Micronutrient Use in PakistanMicronutrient Use in Pakistan

Potential RequirementPotential Requirement
ZnZn 5,700  t 5,700  t 
BB 2,800  t2,800  t
FeFe 290 t FeSO290 t FeSO44 + 525 t + 525 t SequestreneSequestrene

Actual UseActual Use:: Inadequate Inadequate -- Rice, Potato, Cotton, Rice, Potato, Cotton, 
Citrus, Apple, etc. Citrus, Apple, etc. 

Crops Suffer Yield Losses & End Up as Crops Suffer Yield Losses & End Up as 
MicronutrientMicronutrient--Poor FeedPoor Feed-- and Foodand Food--StuffsStuffs

Source:Source: NFDC (1998)NFDC (1998)
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StakeholdersStakeholders’’ Ignorance Ignorance 

Inadequate Fertilizer AvailabilityInadequate Fertilizer Availability

Dubious QualityDubious Quality

Application ProblemsApplication Problems
Uniform Field ApplicationUniform Field Application
Mixing with FertilizersMixing with Fertilizers
Spray Solution PreparationSpray Solution Preparation

Constraints to Micronutrient UseConstraints to Micronutrient Use

In In –– SummarySummary

•• Micronutrient Deficiencies lead to Productivity Loss, Micronutrient Deficiencies lead to Productivity Loss, 
Quality Deterioration & Health Hazards.Quality Deterioration & Health Hazards.

•• Problems are likely to Accentuate over Time.Problems are likely to Accentuate over Time.

•• Micronutrient Use is Highly CostMicronutrient Use is Highly Cost--Effective but Remains Effective but Remains 
NegligibleNegligible

•• Remedial Measures: (i) Enhanced Awareness; Remedial Measures: (i) Enhanced Awareness; 
(ii) Improved Fertilizer Availability; (iii) Micronutrient(ii) Improved Fertilizer Availability; (iii) Micronutrient--
fortified Fertilizers; (iv) Quality Control.fortified Fertilizers; (iv) Quality Control.


