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ABSTRACT 

Effect of expired herbicide on seed germination and seedling development of 
Mango (Mangifera indica) was investigated using Pendimethalin herbicides that have 
expired for 7, 5 and 1 years respectively. Two concentrations 100 and 150ml/l of each 
of the expired herbicides were used as the treatment concentrations for the investigation. 
Mango germination was delayed in all the herbicide treatments but not in the control 
treatment. Germination rate was consistently higher in the control treatment than in all 
the herbicide treatments except the herbicide that expired in 2011.There were no 
herbicide injuries nor growth retardation on Mango seedlings except slight stem 
distortion and reduced leaf size at the early emergence stage.  

Keywords: expired, germination, herbicide, mango, Mangifera indica, 
pendimethalin 
 

SAŽETAK 
Djelovanje isteklog roka herbicida na klijanje sjemena i razvoj biljke manga 

(Mangifera indica) istraživano je primjenom herbicida pendimetalin čiji je rok istekao 7, 
5 i 1 godinu. Dvije koncentracije od 100 i 150 ml/l svakoga od spomenutih herbicida 
primijenjene su kao koncentracije tretmana u istraživanju. Klijanje manga zakasnilo je u 
svim tretmanima herbicida osim u kontrolnom tretmanu. Stopa klijanja bila je stalno 
viša u kontrolnom tretmanu nego u tretmanima s herbicidom osim u tretmanu s 
herbicidom kojemu je rok istekao 2011. Nije bilo oštećenja zbog herbicida niti zaostatka 
u rastu biljaka manga osim neznatnog nakrivljenja stabljika i smanjenja veličine listova 
na ranom stadiju klijanja. 

Ključne riječi:istekao rok,klijanje, herbicid, mango,Mangifera indica, pendimetalin   
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INTRODUCTION 

Herbicides are chemicals used to control weeds either in cropped or 
noncropped lands.These chemicals like other chemicals have shelf life and are 
so indicated by their respective manufacturers as expiring dates. However, some 
of the chemicals deemed to have expired may still retain some potency. 
Pendimethalin is a preemergence herbicide belonging to dinitroaniline group. 
Pendamethalin is known that it does not inhibit seed germination but it inhibits 
early seedling growth shortly after germination through the disruption of cell 
division (Das, 2011).It has the molecular and structural formulas asC13H19N3O4 

 

   

 

N-(1-ethylpropyl)-2,6-dinitro-3,4-xylidine (IUPAC) 

http://www.alanwood.net/pesticides/pendimethalin.html  ( Wood,2013) 
 

 
and Pendimethalin is a selective herbicide used to control most annual grasses 
and certain broadleaf weeds. It is used both as pre-emergence, that is before 
weed seeds have sprouted, and early post-emergence (Washington State, 2004). 
Pendimethalin is used to control annual broadleaf weeds in new and established 
nursery plantings. It is applied at the time of planting or prior to weed seed 
germination. Pendimethalin is applied to newly planted trees before the buds 
swell but after the ground has settled around the trees and cracks are absent 
(Washington State, 2004). 

Mango belongs to the family Anacardiaceae. It is a deep-rooted, evergreen 
plant which can develop into huge trees, especially on deep soils. The height 
and shape varies considerably among seedlings and cultivars. Under optimum 
climatic conditions, the trees are erect and fast growing and the canopy can 
either be broad and rounded or more upright (Salim.et al., 2002). 
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Mango can be propagated by seeds or by grafting. For commercial purpose, 
grafting is the most appropriate method because it maintains the genetic 
characters from the propagated variety (Cordeiro et al., 2006) seed propagation 
is however, easier and cheaper (Opeke,1987). Olorunmaiye etal (2011) reported 
in an earlier germination study on local mango the effect of seed weight 
influence on some of the seedlings growth parameters.  

The background problem solving purpose of this investigation is to allay the 
fear of what to do with expired herbicides among the users especially among 
rural farmers. The pertinent decision arises whether or not to use expired 
herbicides as weed control agent and should they be used, what effects  will 
they have on both weeds and crops?. Most often, weeds are controlled with 
herbicides either on sole crop fields or intercrop of arable crops or between tree 
crop like Mango and arable crops. Herbicides are frequently used to control 
weeds in nurseries and orchards.The objectives of this investigation are, to find 
out the effects of expired pendimethalin herbicide on seed germination and 
seedling development of mango (Mangifera indica) as well as the efficacy of 
the same. 
 
MATERIALS AND METHODS 

Five seeds ofa local Mango variety were planted in planting buckets 
previously filled with sandy loamy soil and replicated thrice in a randomized 
arrangement in an open space in the Department of plant Biology University of 
Ilorin, Ilorin, Nigeria between June and September, 2012.Pendimethalin that 
had expired 7, 5 and 1 years respectively were used for this investigation. Two 
concentrations 100 and 150ml/L of each of the expired herbicides were used as 
the treatment concentrations. 30mils of each of the concentrations were added to  
each of the buckets previously filledwith sandy loamy soil and well moistened 
with water. Germination counts of Mango seeds were taken as well as other 
parameters like stem height, number of leaves, leaf area and seedling dry 
matter. Data collected were analyzed using the statistical package for social 
sciences (SPSS 20). Means were also separated using Duncan Multiple range 
test (DMRT) 

 

RESULTS 

Results of this investigation were presented in Tables 1 & 2 below. Seed 
germination was delayed in all the herbicide concentrations three and four  
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Table 1. Effect of expired pendimethalin on germination of Mango (Mangifera 
indica) 

Tablica 1.: Djelovanje isteka roka pendimetalina na klijavost Manga (Mangifera 
indica)  

Date expired 
&conc.(ml/L) 

Time 

3WAP 4WAP 5WAP 6WAP 7WAP 8WAP 9WAP 

Control 0.33a 1.67a 2.33a 2.67ab 3.33ab 3.33ab 3.33ab 

2005       conc.1 0.00a 0.00c 0.33b 1.33b 2.00c 2.00c 2.33b 

2005       conc.2 0.00a 0.00c 1.00ab 2.00ab 2.33cb 2.33cb 2.33b 

2007       conc.1 0.00a 0c.00 0.67ab 1.33b 2.33cb 2.33cb 2.33b 

2007       conc.2 0.00a 0.67cb 1.33ab 2.00ab 3.00abc 3.00abc 3.00ab 

2011       conc.1 0.00a 1.00b 2.00ab 3.00a 3.67a 3.67a 4.00a 

2011       conc.2 0.00a 0.33cb 1.00ab 2.00ab 2.33cb 2.33cb 2.33b 

Values carrying the same number(s) along the same column are not statistically different at (p<0.05).  
WAP = Week After Planting 

 

Table 2.  Effect of expired pendimethalin on Seedling development of Mango 
(Mangifera indica) at 9WAP 

Tablica 2.: Djelovanje isteka roka pendimetalina na razvoj mlade biljke Manga 
(Mangifera indica) nakon 9WAP 

Date expired & conc 
(ml/L) 

Stem height 
(cm) 

No.of  
leaf 

Leaf Area 
(cm2) 

Fresh. 
wt (g) dry wt.(g) 

Control 23.93ab 8.00a 29.77b 9.67ab 2.33abc 

2005         conc.1 20.63b 8.33a 39.81ab 9.33ab 2.33abc 

2005         conc.2 41.00a 9.67a 34.12ab 13.00a 3.33ab 

2007         conc.1 29.20ab 7.67a 38.13ab 9.00ab 2.00cb 

2007         conc.2 29.83ab 6.67a 39.58ab 9.33ab 2.33abc 

2011         conc.1 17.93b 7.33a 25.64b 7.33b 1.67c 

2011         conc.2 34.80ab 9.00a 53.48a 13.33a 3.67a 

Values carrying the same number(s) along the same column are not statistically different at (p<0.05) 
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weeks after planting in some (Table 1). There was no inhibition of germination 
in all the pendimethalin concentrations as germination increased steadily with 
time and some concentrations were close to or at par with the control treatment 
(Table 1). Seedling development was not hindered by expired pendimethalin as 
data from vegetative parameters like stem height, number of leaves, leaf 
area,fresh and dry weights were at par with the control or higher in most cases 
(Table 2). 
 

DISCUSSION 

Results of this investigation showed that there was a little delay but no 
inhibition in germination of mango seeds by expired pendimethalin herbicide. 
This observation was consistent with the earlier reports of other workers that 
pendimethalin will not inhibit germination of seeds but kill the germinating 
seeds that are susceptible to it (Das, 2011, Olorunmaiye, 2010, Akobundu, 
1987,Adesina et al,1998). Pendimethalin is a selective herbicide that is used to 
control grass and few broad leaf weeds. Mango is a woody tree crop which may 
be tolerant to pendimethalin and this can be used in mango nurseries and 
plantations as weed control agent.Increase in the vegetative growth under the 
various herbicide concentrations may be due to the weed free condition that 
eliminated possible competition with mango seedlings. Some weeds were 
removed from the control pots (data not reported). 
 

CONCLUSION 

Results from this investigation reveal that expired pendimethalin has some 
effect on weed control and when used in mango nursery and plantation will not 
inhibit both seed germination and seedling development. 
 
 
REFERENCES 

ADESINA G.O, AKINYEMIJU O.A, AYENI A.O.(1998). Control of weeds in 
soybean with imidazolinone herbicides.Nig.Jour.of weed sci.,11: 7-15  

AKOBUNDU I.O. (1987). Weed science in the Tropics:Principles and 
practices.John Willey and sons 522pp. 



K.S. Olorunmaiye et al.: Effect of expired pendimethalin (Stomp) on germination  
and seedling development of Mango (Mangifera indica)  

 40 

ALANWOOD (2013). Compendium of pesticide common names. 
http://www.alanwood.net/pesticides/pendimethalin.html 

CORDEIRO, M. C. R.; PINTO  A. C. Q.; RAMOS, V. H. V.; FALEIRO, F. G.; 
ANDFRAGA L. M. S. (2006) Identification of plantlet genetic origin 
inpolyembryonic mango (Mangifera indica, L.) cv. Rosinha seeds using 
RAPD markers. Rev. Bras. frutic. vol.28 no.3 Jaboticabal Dec. 2006 
Database: a tree species reference and selection guide. Version 2.0 CD-
ROM. 

DAS T.K (2011). Weed Science: Basics and applications. Published by Jain 
Brothers, New Delhi 910pp 

OLORUNMAIYE K. S. (2010) Reproductive Performance of Two Cowpea 
(Vigna unguiculata (L)Walp) Varieties Ife brown and TVX3236 as 
influenced by imidazolinone and dinitroaniline herbicides. Australian 
Journal of Agricultural Engineering (AJAE) 1(3):101-105. Published by 
Southern Cross Publisher, Australia. 

OLORUNMAIYE K.S., P.O. FATOBA,  P. M. OLORUNMAIYE, ADEYEMI 
C. OREOLUWA (2011). Seed weight and Morpho-physiological 
parameters in Mango (Mangifera indica) seedlings. Pomologia  Croatica, 
17 (.3-4), 77-86. Published by Croatian society of agronomist   
Berislavićeva 6, Zagreb. http://www.agronomsko.hr 

OPEKE L. K. (1987). Tropical Tree Crops. Spectrum Books Ltd.Ibadan. p.p. 
288-289 

SALIM S, SIMONS A.J, ORWA C, CHEGE  J, OWUOR B AND MUTUA A. 
(2002). Agroforestree database: a tree species reference and selection 
guide.Version 2.0 CD-ROM. Nairobi, Kenya: International Centre for 
Research in Agroforestry. 

WASHINGTON STATE DEPARTMENT OF AGRICULTURE (2004). 
Pendimethalin Use Summary, Washington State Department of 
Agriculture/Endangered Species Program. 

 http://agr.wa.gov/PestFert/EnvResources/EndangSpecies.htmhttp://www.ala
nwood.net/pesticides/pendimethalin.html  (Wood, 2013) 

 



K.S. Olorunmaiye et al.: Effect of expired pendimethalin (Stomp) on germination  
and seedling development of Mango (Mangifera indica)  

 41 

Author’s adress – Adrese autora: 
K. S. Olorunmaiye (Corresponding Author), 
e-mail: ksolorunmaiye@yahoo.com 
Department of Plant Biology,  
University of Ilorin, Ilorin, Nigeria 
 
P. M. Olorunmaiye 
Department of Plant physiology and Crop production,  
Federal University of Agriculture, Abeokuta, Nigeria 
 
C. OreOluwa Adeyemi 
Department of Plant Science and environmental Biology,  
Kwara State University, Molete, Nigeria 



K.S. Olorunmaiye et al.: Effect of expired pendimethalin (Stomp) on germination  
and seedling development of Mango (Mangifera indica)  

 42 

 

 


	Olorunmaiye, K. S., Olorunmaiye, P. M., Adeyemi, C. OreOluwa


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


