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EVALUATIONOFTHEEFFECTSOFSALINITYSTRESSONYIELDPARAMETERS
OF SOYBEANS (Glycine max) CULTIVATED IN OBUBRA
LOCALGOVERNMENTAREA OF CROSS RIVER STATE,NIGERIA.

ABSTRACT
ApotexperimentwasconductedinthescreenhouseattheCrossRiverUniversityof Technology,Obu

bra Campustoevaluate the effectof differentsaltconcentrations on theyield of three different
varieties of soybeans (Glycine max). The experiment was laid incomplete randomized design
(CRD) with twenty replicates for each variety. Yield parameterswhich include number of
pods per plant, 100 seed weight (g) and seed yield were measured,and data collected was
subjected to statistical analysis using Analysis of variance (ANOVA)and means were
compared using Duncan’s New Multiple Range Test (DNMRT). The resultsshowed that
salinity stress led to a significant reduction in number of pods per plant overcontrol. At
30mM Nacl which was the highest level of saline water TGX 1987-10F had abetter salt
tolerance level as compared to other varieties, which might be as a result of
somesalttolerancegenes.100seedweight(g)reducedsignificantlyundersalinitystressascompared
with the control, but TGX 1987-10F showed better salt tolerance level as
comparedwithothervarieties.Seedyieldperplantdecreasedsignificantlywithincreasingsalinitylev
els and a greater reduction was observed in TGX 1448-2E and TGX 1835-10E. It
wasconcluded that Soybean is a sensitive plant to salinity stress, but the extent of this
sensitivityvariesamongvarieties. TGX1987-10Fshowedabettertolerancelevelascomparedwith
othervarieties.Therefore,itisrecommendedthatTGX1987-10Fcanbecultivatedinsalineareas.
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INTRODUCTION
“Agriculturalproductivityinaridandsemiaridregionsoftheworldisverylowdueto
accumulationofsaltsinsoils”(Anandkumar,2023).“Plantstendtobeexposedtomanystressfactors,

suchasdrought,highsalinity,orpathogens,whichreducetheyieldofthecultivated



plantsoraffectthequalityoftheharvestedproducts”(Yingetal.,2020).* Saltstresscandirectlyorindire
ctlyaffectthephysiologicalstatusofplantsbydisturbingtheirmetabolism,
growth,development,andproductivity”’(Shuangshuangetal.,2021).“ Salinitycausesseveral
changesin plant metabolism,through ion toxicityand osmoticstress” (Jianget al, 2019).
“Soybean (Glycine max L.) is a strategic crop plant grown to obtain edible oil and

forage.High sensitivity to soil and water salinity is one of the biggest problems with soybean
crop.Results  haveindicatedthatsalinity — affects  growthanddevelopment of  plants
throughosmotic

andionicstresses”(Edwinetal.,2019). Accumulatedsaltsinsoilundersaltstresscondition
causingwiltingofplants.SoilsaltssuchasNa+andCl-disruptnormalgrowthand

development of plant” (Vaishnavet al., 2016; Zewduet al., 2017). “The agronomic traits
ofsoybean could be severely affected by high salinity, including reduction in height, leaf
size,biomass,numberofinternodes,numberofbranches,numberofpods,weightperplant,and
weightof100seeds”(Otieetal.,2021).“Ingeneral,saltstressreducestheproteincontentsin
soybeanseeds”’(Otieetal.,2021;Farooqgetal.,2015).“ “However,theeffectofsaltonyieldofsoybeansee
dsisstillinconclusivesinceexperimentalresultsvariedindifferentfieldsites
usingdifferentcultivarstreatedwithdifferentsalinitylevels”(Zhouetal ,2015;Sahnietal.,

2016).“ Soybeangrowthisseverelysuppressed,andyielddecreasesdramaticallyundersalt
Stress”(Kumarietal.,2018,Singhetal.,2019;Ahmadetal.,2018).* Asmoreandmoreagriculturallan
dsareaffectedbysoilsalinity,soybeanproductionisbeingthreatened.Thus,

itisveryimportant tobreedsalttolerant soybeancultivars”(Kirstenetal., 2016;Schmockel&
Jarvis2017;Tuyenetal.,2019).

The present study is to compare the salinity stress adaptations in three different

soybeanvarietiestoidentifythesoybeanvarietieswithabetterperformanceevenundersalineconditi
ons, for enhancing soybean production in Obubra Local Government Area of StateCrossRiver

State, Nigeria.



MATERIALSANDMETHODS

A pot experiment was conducted in the screen house at the Cross River University
ofTechnology, Obubra Campus to evaluate the effects of different salt concentrations on
theyield of three varieties of soybeans. Obubra is in central Senatorial area of Cross River
State, it lies within latitude 6.0767200° and longitude 8.3324100°. The soil samples were
collectedfrom different experimental units at a depth of 0-30cm, they were bulked, air dried,
sievedwith2mm mesh sieveand used forlaboratoryanalysis forthe pot experiment.
“Thesoilswereanalysedforparticlesizedistributionusingthehydrometermethod” (Saketu&
Gezahagn,2020).“SoilPHwasdeterminedinl:2:5soiltowaterrationona
directreadingPHmeterusingtheglasselectrodewithsaturatedpotassiumchloridecalomelreference
electrode.
Organiccarbonwasdeterminedbythewetoxidationmethod”’asdescribedbyBergeretal.,
(2016).“ Thevalueoforganicmatterwasobtainedbymultiplyingthevaluesfororganiccarbonbyl.7
24.ExchangeablebasiccationswereextractedwithKandNaleachatedeterminedusingEFLflameph
otometerandCaandMgbyEDT Atitrationmethod,Exchangeable acidity was by Mclean method
(1965). Effective cation exchange capacity(ECEC) was done by summation method.
Available P was done by Bray P-2 method” (BrayandKurtz ,1945).
The pot experiment was laid out in a Randomized Complete Design (CRD) with
twentyreplications. Thetreatments comprisedoffour levelsofsalt (0,20mM, 20mMand30mM).

The seeds of the Glycine max varieties TGX1835-10E, TGX1987-10F and TGX 1448-
2Ewere obtainedfrominternationallnstitute of Tropical Agriculture (IITA), Ibadan
Nigeria.240 plastics pots of equal sizes were filled with 12kg of soil, four seeds of each
variety weresown at the depth of 2cm and were later thinned down to two seedlings per pot at
two weeksafter planting (WAP). After planting, tap water was applied to control pots and

2mM NacCl-salinityirrigationwaterwasaddedtotherestofthepots.Whenthefirstnewleafappeared,



i.e., ten days after emergence (DAE), irrigation water with selected NaCl salinity (10, 20,
and30mM) was applied, except for the control pots. Plants in the control groups were
irrigatedwithtap water. Thesalt solution was applieddaily until harvesting.
PlantSamplingMeasurementandDataAnalysis

At seed maturity, the twenty plants per replication were harvested to determine number
ofpods per plant, number of filled pods, 100 seed weight per plant and seed yield per plant.
Thedata were analysed with SPSS version 20 software and all data collected were subjected
toAnalysis of Variance (ANOVA) according to Gomez and Gomez (1984) and treatments
werecomparedusing DuncanMultipleTest Range(DMRT)1995.

Table 1.Effectsof differentlevelsofsalinityonyieldparameters ofthree varietiesofsoybeans

Varieties Treatment Noofpodsp 100 Seedyieldper
erplant seedweig Plant(g)
ht(9)

TGX1835-10E Control (0) 26.7° 14.3° 16.3°
10mM(Nacl) 17.3° 9.2° 7.5°
20mM(Nacl) 13.5¢ 7.1° 7.5¢
30mM(Nacl) 8.1% 43" 3.4

TGX1987-10F Control (0) 30.3° 17.3° 15.8°
10mM(Nacl) 23.0° 12.5¢ 8.2°
20mM(Nacl) 18.0° 10.4° 6.3"
30mM(Nacl) 10.1° 5.3 4.0°

TGX1448-2E Control (0) 31.2° 17.5° 15.9%
10mM(Nacl) 26.0° 13.7° 8.9°
20mM(Nacl) 16.4° 9.0 4.8°
30mM(Nacl) 7.3° 2.8" 2.0f

mM=Milliltres,Nacl=Sodiumchloride.Meanswiththesamesuperscriptletter(s)inthesamecolumn
arenotsignificantlydifferent(p<0.05)followingseparationbyDuncanMultipleRangeTest.

RESULTSANDDISCUSSION

Data in (Table 1) indicated that salinity stress led to a significant reduction in number of
podsper plant over control. TGX 1448-2E produced the highest number of pods per plant in
thecontrol plots though it was not significantly different from TGX 1835-10E but
significantlydifferent from TGX 1987-10F. At 30mM which was the highest level of saline
water TGX1987-

10Fshowedabetterlevelofsalttoleranceascomparedtoothervarieties,itmeansthat



theremightbepresenceofsalttolerantgenes.Salinitystresssignificantlyreducedthenumber
ofpodsperplantinsoybean.Aymanetal.(2015)reportedsimilarresultsthat“theagronomictraitsofsoy
beancouldseverelybeaffectedundersalinity,includingreductioninnumberof
pods”.Moreover,(Hossam&Mona,2015; Mshelmbulaetal,2015)reportedthat,“thesignificantdecr
easeofyieldcomponentsundersaltstressincowpeawouldbepartlyrelated
toasignificantreductionoffoliarchlorophyllcontentsinsalinemedium”.Mshelmbulaetal.
(2015)also reported-asignificantdecreaseinnumber ofpods ingroundnutinsalinesoils”.
100seedweightreducedsignificantlyundersalinitystressascomparedtothecontrol.But
TGX1987-
10Fshowedbettersalttoleranceascomparedtoothervarieties. Thestressatpodfillingstagecancauseas
ignificantdecreaseinthephotosynthatemobilizationtograinsand
therebydecreasinggrainweight. Akankshaetal.(2018)reportedatotaldecreaseinseedweightof
groundnut in salinemedium.
Seedyieldperplantdecreasedsignificantlywithincreasingsalinitylevelsandagreater
reductionwasobservedinTGX1448-2EandTGX1835-10E.Theresultsweresimilarto
thoseofAymanetal.(2015)whoreportedasignificantdecreaseinseedyieldofsome
varietiesofsoybeanandothercropswithincreasingsalinity.(Chunthabureeetal.,2015;
Sarabiet al., 2017; Shelkeet al. 2019) also reported a drastic reduction of grain yield
inchickpea because of salt stress. Mostafizuret al. (2018) also reported a significant decrease
innetyield in tomatoes as compared to control plants.
CONCLUSION)
Soyabean(Glycinemax)hasbeengrownasaforage,andasanimportantproteinandoilcrop
forthousandsofyears.Domestication,breedingimprovementsandenhancedcropping
systemshavemadesoybeansthemostcultivatedandutilizedoilseedcropglobally. It
providesahigh-qualityproteinsourceforlivestockandaquaculture,oilforindustrialuses

andasavaluedcomponentsforhnumandiets.Inspiteoftheinvaluablebenefitsderivedfrom



soybeans,salinitystressisoneoftheabioticstressesthataffectstheproductivityof
soyabeans.Salinitystressconsiderablyreduceproductivityinsomesoybeansvarieties.
Numberofpods,100seedweight(g)andseedyieldperplantweredrasticallyreducedas
comparedwiththecontrolplants. TGX1987-10Fshowedabetterperformanceundersalt
stressinalltheparametersmeasuredascomparedtoothervarieties. At30mMNaclwhich
wasthehighestlevelofsalinewater TGX1987-10Fstillhadabettersalttolerancelevel.
Therefore,itisrecommendedasthebestvarietyforcultivationundersalineconditionsfor
enhancingsoybeanproductioninObubralLocalGovernmentAreaofStateCrossRiverState,
Nigeria.
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