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Original Research Article
Yield and yield component of chickpea as affected by boron

ABSTRACT

The present researchwork was carried out at the Agronomy Field Laboratory,
Departmenbf AgronomyandAgricultural Extension,.to studytheyield of chickpeaas
affectedby boron The experimentconsistedof two factorsi.e. five chickpeavarieties
viz. BARI Chola-5,BARI Chola-6,BARI Chola-7,BARI Chola-8 and BARI Chola-9
and four boron levels. viz. 0, 1, 2 and 3 kg B hal. A RandomizedCompleteBlock
Designwas usedfor the experimentwith three applications.Variety andapplicationof
boron had significant effects on the all yield componentsand yield. The highestplant
height (75.28 cm), numberof primary branchesplant! (5.10), numberof secondary
brancheglant! (28.41),numberof pods plant! (48.25),podlength(1.97cm),number

of seedpod? (1.91),seedyield (1.74),stoveryield (2.28),biologicalyield (4.03),1000-
seedweight (175.45) were obtainedfrom BARI Chola-8 variety. The highestplant
height (72.33cm),numberof primary branchesplant! (4.93), number of secondary
brancheplant! (27.53),numberof podplant! (49.22) effectivepodplant?! (44.94),pod
length(1.94cm), numberof seedpod? (1.9),seedyield (1.7t hal), stover yield (2.27t

ha?), biologicalyield (3.77t hal). All theyield componentsndyield
Key words: Variety, chickpea,boron,yield
INTRODUCTION

Pulseis one of the mostimportantlegume cropsin Bangladestand it occupiesthe

important place in the daily diet of the human consumptionMost of the peoplein our country are
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poor.Theyeat pulsesas a sourceof protein.Pulseis one of cheapessourceof protein
Remove it from text

which is called “Poor mans meat”Chickpea(Cicer arietinum) is an ancientcultivated

plant,domesticateduringearlyage of civilization andbeingcultivatedthroughoutthe

world (Add referncg. It is an edible legumesbelongingto the family “Fabaceae’with slightly round,
irregularshapeandareslightly longerin sizethanthe normalpeaslits nomenclaturén

different countriesis well documentedas gram, chickpea,hommos,chana,chieting

vetch, nakhud, nakhut, kicher, pois chice, garbarzo etc[1] (follow the format of
journal). In respect of area and

productionthetotalyield of chickpeawasproducedB250hain 6488MT in Bangladesh

[2] (follow the format of journal) It is the third mostimportant pulse crop in Bangladeshin respect
of areaand

productionwith an averageyield of 765 kg hal(Add referencelt is usedfor humanconsumptionas
well as for feeding greenleavesis usedas greenvegetableslts flour is usedin the

preparatiorof varioustypesof sweetlt is thecheapsourceof high quality proteinin the

dietof millions of peoplein developingcountrieswho cannotafford animalproteinfor

balancednutrition [3]. On chemicalanalysisof chickpeaseedwith and without seed

coat contain (%) water,protein, fat, mineralsash, carbohydrategnergy(Cal.) at (9.9),

(20.8), (5.6), (2.7), (1.2), (61.5), and (372) respectively.lt is also rich in Ca and Fe.

Now a day’s different HYV releasefor the increaseof yield. Improved variety also

increaseshe seedyield. Yield of chickpeais affected by variety becausedifferent
varietyshowsdifferentperformanceYield depend®n thenumberof effectivepod,pod

length,seedpod?, 1000-seedveightetc. (Rewrite or clear it)

Boron (B) is a micronutrient plays an important role in increasing yield of pulse
legumes.It is very importantin cell division and in pod and seedformation. Boron
ranksthird placesamongmicronutrientdn its concentrationn seedandstemaswell as

its totalamountafterzinc (Shil et.al., 2007)(follow the format of journal)Boronsignificantlyaffected
theseedyield
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48 of chickped4] (follow the format of journal)On station(which station and
were) studiesof BARI indicatedthatchickpeayield of morethanl

49

50 t ha' canbeobtainedby applying3 kg hat of boron.Chickpeabeinganimportantcrop

51 has done little work for the improvementof this crop in this country (ot of work has been done on
this study) how u know little work has dondjherefore,the

52

presentstudy was undertakento study the yield and yield componentsof chick peaas

53 affectedby boronfertilization.(Give clear justification of work)

54 Materialsand Methods

> The present researchwork was carried out at the Agronomy Fieldand Laboratory,
>° Departmenbf AgronomyandAgricultural ExtensionUniversity of Rajshahduringthe

>7 periodfrom December2012to April, 2013.to studytheyield of chickpeaasaffectedby

>8 boron The experimentconsistedof two factorsi.e. five chickpeavarietiesviz. BARI
>9 Chola-5,BARI Chola-6,BARI Chola-7,BARI Chola-8 and BARI Chola-9 and four
o0 boron levels viz. 0, 1, 2 and 3 kg B hal. A RandomizedCompleteBlock Designwas
ol used for the experiment. The treatmentswere replicated for three times. The total
o2 numberof unit plotsin theentireexperimentaplot was5x4x3=60.Thesizeof theeach

o plot was 2mx2m.Theexperimentalfield was fertilized with urea, TSP, MoP @ 45,85,
64

35kg hal respectivelyAll thefertilizerswereappliedduringthefinal landpreparatior(Application
65 has been done before sowing or land preparatioolgar it)

66 Boronwas appliedas perexperimentaltreatmentin theform of boricacid.Seedswere

67 sownon6 December2012in 40 cmapartrowsopenedy speciallymadeof iron hand

68 tine.Threeweedingoperationsait22,32and50 DAS weredoneto controlweedsn the

69  experimentafield. Thinningwasdonewhennecessarfor maintainings cmapartfrom

70  plant to plant distance.Two irrigations were applied at 35 and 60 DAS. Data on yield
and yield componentswere recorded.Recordeddata were compiled and tabulatedfor

statistical analysis. The data were analyzedstatistically using the analysisof variance
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technique and the mean differences among the treatmentswere adjudged by new

Duncan’sMultiple RangeTest(DMRT) (Add refernce if anyyvith thehelpof MSTAT software[5].

RESULTSAND DISCUSSION

Plant height

Significant variation was observedin respectof plant height due to different varieties.

BARI Chola-8 producedthe tallest plant (75.28 cm) whereasBARI Chola-5 produced

shortestplant (67.67 cm) are both values are at pafjhere was no significant difference among
the varietiesin

respect of plant height (it means u have no difference between varitiesbl28 and 67.67 are
different significantly plz clear it or rewritePlant height did not influence significantly to the
boron

applications.The highestplant height (72.33 cm) was observedat 3 kg B hal and the
lowest one (68.24 cm) at 0 kg B hal(Table 1).The interaction betweenvariety and
boronlevel onplant height was not statistically significant. The tallest plant (76.88cm)
wasobtainedrom BARI Chola-8with 3 kg B hat! andtheshortesbne(66.73cm)rom

BARI Chola-5at0 kg B hal (Table2).
Primary branchesplant-1

Variety had significant effect on the numberof primary branchesplant®.The highest
numberof primary branchesplant! (5.10) was producedby BARI chola-8 and lowest
numberof primarybrancheplant! variety (4.21) was producedy BARI Chola-5. The
numberof primary branchesplant! was significantly influencedby boron level. The
highestnumberof primarybrancheplant! (4.93)wasobserved at3kg Bhal andthe
lowestone(4.24)wasobservedatcontroltreatment{0 kg Bhal) (Tablel). Variety and

boron level interacted significantly on the number of primary branchesplant. The

maximumnumberof primarybrancheplant! (37.00)wasobtainedrom BARI Chola-8
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atthehighestevel of boron(3 kg Bhat) andlowestone(13.36)from BARI Chola-5at

controltreatmen{0 kg Bhal) (Table2). (Rewrite it were is dicussion are your work is agree
with any findings you have write on resylts

Secondary branches plant1

The numberof secondarpranchesplant! was significant due to variety. The maximum
numberof secondarybrachesplant! (28.41) was producedby BARI chola-8 and the
minimumnumberof secondarprancheglant! (17.39)wasproducedoy BARI Chola-5.
Different boron levels showedsignificant variation in respectof numberof secondary
branchesplantl. The maximum number of secondarybranchesplant! (27.57) was
obtainedrom BARI Chola-8with 3 kg Bhal andtheminimumone(16.69)wasobtained
from control treatment(Table 1). Variety and boron level interactedsignificantly on the
numberof secondaryprancheplan. Themaximumnumberof secondanpranchegplant?
(37.00)wasobtainedrom BARI chola-8at 3 kg Bha! andlowestonewasobtainedrom

BARI Chola-5atcontroltreatmen{0 kg Bha?) (Table2).
were is dicussion are your work is agreed with faimgings you have write on resujts

Nodule plant-1

Variety hadsignificanteffecton thenumberof noduleplant’. Themaximumnumberof
nodule plant! (25.15) was producedby BARI Chola-8. Number of nodule plant! was
significantby boronlevel. Themaximumnumberof noduleplant!(26.46)wasobtained
from BARI Chola-8 with 3 kg Bhal. The minimum numberof nodule plant}(18.52)
was obtainedfrom control treatment(Table 1). The interaction betweenvariety and
boron level producesignificant variation in caseof numberof effective pod plant.
Numerically the highestnumberof nodule plant! (30.77) was obtainedfrom BARI
Chola-8 at the highestlevel of boron (3 kg Bhal) and the lowest one(16.30)was

obtainedrom BARI Chola-5atcontroltreatmen{(Table2). were is dicussion are your work is
agreed with any findings you have write on regults
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116  Total pod plantt

117  BARI Chola-8producedhe highestnumberof total podplant! (48.18)whereaBARI

118  Chola-5 producedthe lowest number(39.00)for this yield componentof chickpea.The
119  numberof total pod plant! was significantly influencedby boron level. The highest
120  numberof total pod plant! (49.52) was observedat 3 kg B hat and the lowest one
121 (36.52) was observedat control treatment (Table 1).The interaction effect between
122  variety and boron level on the numberof total pod plant! was not significan. The

123 maximum numberof total pod (55.26) was obtainedfrom BARI Chola-8with 3 kg B
124  hal. This result supportedby Valencianoet. al. The minimum numberof total pod

125  plant! (29.16)wasobtainedrom BARI Chola-5atcontroltreatmen{Table2).
were is dicussion are your work is agreed with fimyings you have write on resujts

126

Effective pod plant!
127

Variety had significant effect on the numberof effective pod plantl. The maximum
128

number of effective pod plant! (48.18) was producedby BARI Chola-8. Number of
129

effective podplant! wassignificantby boronlevel. Themaximumnumberof effective
130

pod plant!(44.94) was obtainedfrom BARI Chola-8 with 3 kg B hal. The minimum
131

number of effective pod plantl(29.52) was obtainedfrom control treatment(Table 1).
132

The interaction betweenvariety and boron level failed to producesignificant variation
133

in caseof numberof effectivepodplantl. Numericallythehighestnumberof effective
134

podplant! (55.26)wasobtainedrom BARI Chola-8atthehighestevel of boron(3 kg
135

B hal) and the lowest one (34.00) was obtained from BARI Chola-5 at control
136

treatmen{Table2). were is dicussion are your work is agreed with famgyings you have write
137 on resulty

Non-effective pod plant-1
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Number of non-effective pod plant! was significant due to different varieties. The
maximum number of non-effectivepod plant! (7.47) was producedby BARI Chola-5
andminimumnumberof non-effectivepod plant? (4.70)wasproducecby BARI Chola-

8. Different boron levels showed significant variation in terms of number of non-
effective pod plantl.The maximum numberof non- effective pod plant! (7.0) was
found on BARI Chola-5 and the minimum one (5.57) was found in BARI Chola-8
(Table 1).Therewas no significant effect in respectof numberof non-effectivepod
plantlof chickpeadueto interactionof varietyandboronlevel. Numericallythehighest
numberof non-effectivepodplant?! (8.53)was recordedrom BARI Chola-5atcontrol
treatmentand the lowest one (4.00) was recordedfrom BARI Chola-8at 3 kg B hat

(Table2).
were is dicussion are your work is agreed with faimgings you have write on resujts

Pod length

Variety had significant effect on pod length. The highestpod length (1.97cm)was
produced by BARI Chola-8. The lowest pod length (1.64cm) was given by BARI
Chola-5. Pod length was significantly influenced by boron level. Numerically the
highestlength of pod (1.94cm)was recordedat 3 kg B ha! and the lowest pod length
(1.72cm)was observedat control treatment(Table 1).The interaction betweenvariety

and boron level failed to produce significant variation in case of pod length.
Numericallythehighestpodlength(2.02cm)wasrecordedy theBARI Chola-8at3 kg

B hal. The lowest pod length (1.51 cm) was recordedby the BARI Chola-5 at control

treatmen{Table2).
were is dicussion are your work is agreed with faimgings you have write on resujts

Seed pod-?
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160  The number of seedspodiwas significantly influenced by different varieties. The
161  highestnumberof seedspod! (1.91) was producedby BARI Chola-8 and the lowest
162  numberof seedpod?! (1.50)was producedy BARI Chola-5. Significantvariationwas

163  observedin respectof numberof seedpodidue to different boron level. The highest
164  numberof seedpod! (1.90) was given by BARI Chola-8with 3 kg B hal. The lowest
165  numberof seedpod! (1.56) was given by BARI Chola-5 at control treatment(Table
166  1).Thenumberof seedood! wasnotstatisticallysignificantdueto interactionof variety

167  and boron level (Appendix VI). Numerically the highestnumberof seedpod?! (2.00)

168  wasproduceddy BARI Chola-8at3 kg B hal. Thelowestnumberof seedpod? (1.20)

169  wasproducedoy BARI Chola-5atcontroltreatmen{(Table2). were is dicussion are your work is

agreed with any findings you have write on re3ults
170

171 1000-seed weight

172 Variety had significant effect on 1000 seedweight of chickpea.The weight of 1000-
173 seedwashighestin BARI Chola-8(175.45g)andlowestof 1000-seedveight(129.91q)
174 wasfound on BARI Chola-5.The weight of 1000-seedwas not statistically significant
175 dueto differentboronlevel. Thehighestl000-seedveight(161.70g)wasobtainedrom

176 3 kg B ha! and the lowest one (143.40g)was obtainedfrom control treatment(Table
177 1).1000-seedveight was not significantly influenced by the interactionof variety and
178 boronlevels.Numericallythe highestweightof 1000-seeq204.50gwasobtainedrrom

179

BARI Chola-8at 3 kg B hal. The lowest weight of 1000 seed(120.66g)was recorded

180 from BARI Chola-5atcontroltreatmen{Table2). were is dicussion are your work is agreed

with any findings you have write on resilts
181

182 s yield

Seedyield was influencedsignificantly by different varieties. The highestseedyield

(1.74 t hal) was producedby BARI Chola-8 followed by BARI Chola-9 (1.62 t hatl),
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BARI Chola-7(1.57t hat), BARI Chola-6(1.48t hal) andBARI Chola-5(1.39t hat).
Thisis dueto varietalsdifferencesasaresultBARI Chola-8producedhehighestseed

yield. Boron dosesexertedsignificant influence on seedyield of chickpea.From the
results of the experimentwe can seethat the highest seed yield (1.70 t hal) was
obtainedwith the applicationof highestlevel of boron (3 kg B hal). Similar results
were also found by [6]. The lowest seedyield (1.39t hal) was obtainedfrom control
treatment (Table 1). The effect of variety and boron level on seed yield was not
statistically significant. Numerically the highestseedyield (1.90t hal) was recorded
from BARI Chola-8at 3 kg B hal and the lowest one (1.23 t ha?) was obtainedfrom

thevarietyBARI Chola-5atcontroltreatmen{Table2).
were is dicussion are your work is agreed with faimgings you have write on resujts

Stover yidd

Stoveryield wasstatisticallysignificantdueto differentvarieties. Themaximumstover
yield (2.28t hat) was obtainedfrom BARI Chola-8 and the lowest stover yield was
obtainedfrom BARI Chola-5.Boron fertilizer also influencedthe productionof stover
yield of chickpeaFromtheresultsof the experimentve canseethatthe higheststover

yield (2.27t hat) wasproducedy thehighestboronlevel (3 kg B hat) andthelowest

one (1.85t hal) was producedat the control treatment(Table 1).The effect between
variety and boron level failed to produce significant variation on stover yield.
Numericallythehigheststoveryield (2.45t hal) wasobtainedrom thecombinationof

BARI Chola-8with 3 kg B ha! and the lowest stoveryield (1.66 t hal) was obtained

from BARI Chola-5atcontroltreatmen{Table2).
were is dicussion are your work is agreed with fimgings you have write on resujts

204 (Before conclusion you shold write discussion first)

205
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Concluson

On the basisof aforesaidfindings it is evidentthat BARI Chola-8 showedbetter
performance for almost all the yield components and yield of chickpea and
consequenthyit producethe highestseedyield. Among the boron level 3 kg b hal was

bestfor betteryield. Finally the results suggestthat combinationof VaxBa (BARI
Chola-8with 3kg B hatl) is the bestfor obtaininghighestyield of chickpeaHowever,

furtherstudiesarenecessaryo drawadefiniteconclusion.

10
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(C. arti write full name)

Variety Plant| Primary| Secondarl Nodule Total | Effectivg Non- | Pod| Seed 1000-| Seed| Stovef
height branches brancheg plant'1 pod pod | effective length pod1 seed | vyield| vyield
(cm) | plant plant (No.) | plantt| plantt pod | (cm)| (No.)| weight| (tha) (tha)
(No.) | *(No.) (No.) | (No) | plant: (9)
(No.)

Vi | 67.671 4.21c 17.39¢ | 19.08( 39.00¢| 31.53f| 7.47¢| 1.68t| 1.50¢| 129.91(] 1.38¢| 1.87¢
V2 |68.00f 4.41bc| 19.03¢ | 21.08¢ 39.09¢| 32.79t| 6.25t | 1.79¢| 1.68k| 137.25bf 1.47c( 1.96¢
Vs | 70.03f 4.61t 18.68¢ | 22.97i| 46.53t| 40.46:¢| 6.13t | 1.86¢| 1.76al 141.83b| 1.57b( 2.13t
Va | 75.28{ 5.10¢ 28.41¢ | 25.98{ 48.18:| 44.48:| 4.70c | 1.97al 1.91¢| 175.45{| 1.74¢| 2.28:
Vs | 70.40f 4.63t 25.15f | 23.28l 46.57:] 41.00¢| 5.57t | 1.91¢] 1.85¢) 163.41a] 1.62t| 2.14f

Boron levels
B: | 68.2¢] 4.24c 16.69¢ | 18.51( 36.52(| 29.52¢| 7.00e | 1.72¢| 1.56¢| 143.4(| 1.39¢| 1.85¢
B2 | 69.2(] 4.50bc| 19.54¢ | 21.03( 40.30b{ 34.01¢| 6.29¢ | 1.81k[ 1.69b( 149.7¢| 1.52t| 2.02t
Bs | 71.37| 4.70al | 23.13t | 23.92f 44.65al 39.73t| 5.93b¢| 1.89al 1.81al 143.4¢ | 1.62all 2.17¢
Bs | 72.37] 4.93¢ 27.57: | 26.46{ 49.52¢] 44.94:| 5.57¢ | 1.94¢| 1.90¢] 161.7(| 1.70¢| 2.27¢
LS NS 0.01 0.01 0.01 0.01 0.01 0.01 0.01] 0.01 NE 0.01| 0.01
CV(%) 5.9¢ 6.0% 5.2¢ 4.6¢ | 11.9¢ 12.7: 7.1C 49¢| 80¢| 17.2: | 6.41] 511
In acolumnthefiguresbearingsimilar letter(s) or withoutletter(s) areidenticalandthosehavingdissimilar

letter(s) differedsignificantly
asper

V1= BARI Chola-5,V2= BARI Chola-6,V:= BARI Chola-7, Vs=BARI Chola-8,Vs=BARI Chola-9,
B:=0kgB ha!, B-=1kgB hal,
Bs=2kgB hat, Bs=3kgB, LS=Levelof significance, CV= Co-efficientof variation

12



effcet)of variety and boron level on theyield and yield components of chickpea

Varietyx| Plant | Primary| Secondary Nodule | Total | Effective Non- Pod | Seed| 1000- Seed | Stover
Boron | height | brancheg branches| plant! pod pod effective | length| pod! | seedwt| yield yield
(cm) plant! plant! plantt plantt pod (cm) (9) (tonha | (t ha'l)
plantt B

ViB1 66.7: 3.8¢€ 13.3¢l 16.30} 29.4¢ 34.0( 8.52 1.51 1.2C | 120.6¢ | 1.23: 1.66(
ViB2 67.4C 4.1 15.53jk 18.40 32.8¢ 38.0( 7.28 1.6C 1.4C | 126.6¢| 1.33: 1.85i
V1Bs 68.5( 4.3% 18.80gt 20.15¢ 34.1: 42.6¢ 7.13% 1.7 1.6C | 133.37]| 1.43: 1.96i
V1B4 69.3¢ 4.0¢ 21.86¢ 21.501 37.2¢ 45.2( 7.0C 1.82 1.8C | 139.0C | 1.55( 2.02(
V2B 68.31 4.38 15.36ik 17.18 44.3: 25.6¢€ 7.2¢€ 1.6 1.4C | 127.3¢ 1.315 1.72¢
V2B2 70.6¢ 4.5% 17.96h 19.30t 45.2¢ 28.4( 6.2( 1.7¢ 1.6C | 133.33 | 1.433 1.893
V2Bs 71.5¢ 4.7 20.06f¢ 22.61¢ 42.3: 31.2¢ 6.0C 1.8¢ 1.8C | 141.6¢| 1.53: 2.061
V2B4 68.5( 4.2C 22.73¢ 25.24q 49.7¢ 39.3( 5.02 1.91 1.92 | 146.6¢ | 1.63: 2.18:¢
V3B1 59.8( 4.5% 14.06k 18.36 33.8( 22.68 6.8(C 1.72 1.6C | 132.6¢| 1.41% 1.90(¢
V3B2 70.6¢ 4.7 16.60i] 21.581 34.7: 28.5:¢ 6.2( 1.8¢ 1.72 | 139.0( | 1.53: 2.061
V3Bs 71.7¢ 5.0C 19.60¢ 24.63c | 42.6: 37.2( 5.4% 1.9C 1.8€ | 146.0( | 1.63( 2.22¢
V3B4 73.6¢ 5.2C 24.46¢ 27.33t 47.8( 42.2( 5.6( 1.9t 1.8€ | 149.6¢ | 1.71i 2.33(
V4B1 73.6¢ 4.7 21.40e 21.371 38.0¢ 32.6¢ 5.4(C 1.92 1.8€ | 1.77.6¢] 1.53: 2.07(
V4B2 74.61 5.0C 24.73( 24.32( 42.8( 37.8( 5.0 1.9¢ 1.8€ | 189.6¢ | 1.72i 2.25¢
V4Bs 75.81 5.2C 30.53t 27.46t 52.6( 48.2( 4.4C 1.9¢ 1.92 | 130.0C| 1.81: 2.36:
VB4 76.8¢ 5.4¢€ 37.00: 30.77: 55.2¢ 51.2¢ 4.0C 2.02 2.0C | 204.5( ] 1.90C 2.457
VsB1 68.74 4.3% 19.26gt | 19.33gl | 39.6¢ 32.6¢ 7.0C 1.8¢ 1.72 | 158.6¢ | 1.48: 1.932
VsB2 69.8¢ 4.5:2 22.86¢ 21.571 44.1¢ 37.3¢ 6.82 1.8¢ 1.8€ | 160.0( | 1.58: 2.061
VsBs 70.93 4.7 26.66¢ 24.76¢c | 47.5% 41.3¢ 6.2( 1.9t 1.8€ | 166.37| 1.69( 2.23:
VsB4 72.0¢ 4.93 31.80t 27.47t 50.3¢ 44.6¢ 5.7% 1.97 1.92 | 168.6¢ | 1.74: 2.36(

LS NS NS 0.01 0.01 NS NS NS NS NS NS NS NS
CV(%)| 5.9: 6.02 5.2¢€ 4.6¢ 11.9¢ 12.7 7.1C 49¢ | 8.0¢| 17.2¢ 6.41 5.11

In acolumnthefiguresbearingsimilarletter(s) or without letter (s) areidenticalandthosehavingdissimilarletter(s)

differedsignificantlyasperDMR

NS=Nonsignifican
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