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ABSTRACT

An experiment was conducted to evaluatetheeffect of salinity on germination, growth and yield related
parameter sof mungbean at depar atment of Ag. Botany, Janta M ahavidyalaya, Ajeetmal (U.P.). Lower
salinity (An experiment wasconducted 3dsm™?) did not affect theger mination, growth and yied attributing
parameters. Higher salinity levelsreduced germination, growth and yield attributing parameters. Variety
K-92-140 showed maximum reduction in all above mentioned of botany, Janta M ahavidyalaya, Ajeetmal
U.P.
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Mungbean (VignaradiataL.) isoneof the most
important pulsecropsgrown principaly foritsrichedible
seeds. For developing country like India, pulses
constitute the major concentrated source of dietary
protein. It containsan important dietary ingredient of
theoriental food. Itisrichineasily digestibleform of
protein. It isthe best in nutritional value having 59.9
percent carbohydrate, 24.5 proteinsand 12.2 percent
fat and other mineral elements. Itislargely eateninthe
form of split pulse as dal, while tender green pod
congtituteavery favoritevegetable. Itisalsoused asa
green manure. Mungbean a so haveability toimprove
thephysical, chemica and biological propertiesof the
s0il. It candsoincreasethesoil fertility through biologica
nitrogen fixation from atmosphere. So it may be

considered asan inevitable component of sustainable
agriculture.

Salinity isaworldwide problem. Thisproblemis
particularly seriousin arid and semi-arid regions of the
world where most of the devel oping countries happen
to fal (Khan et.al., 1999) In India about 7 million
hectareland are affected with salinity and alkalinity
(Yadav, 1979). Of thisnearly 1.295M haof land are
located in Utter Pradesh (Agrawd et. al., 1979).Sdlinity
causesnot only differencesbetween themean yield and
the potentia yield but a so causesyield reduction from
year to year. It affectstheplant growth directly through
itsinteractionwith metabolic ratesand pathwayswithin
the plants. It affects plant growth at al stages of
devel opment and sengitivity to sdinity variesfrom one
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growth stageto another. NaCl salinity decreased rate
of germinationinwheat crop (Hassain etal., 2008 and
Kumar etal., 2012). Salinity reduced growth
parameters (Khatkar and Kuhad, 2000 and Kumar et.
al., 2012). Pulsssaregenerdly highly senstiveto sdinity
(Ashraf and Waheed, 1990), but amount of intra-
pecificvariationfor sdt tolerancedoesexistinvarious
pulsescropse.g. lentil (Ashraf and Waheed, 1990) &
Chickpea(Ashraf and Waheed, 1992). Thesdt tolerant
species possesses a high capacity to resist salt stress
through thebiosynthes sand accumul ation of competible
solute. These substances raise the overall osmotic
pressurewithinthecdls, thereby enabling plant cellsto
maintain both turgor and driving gradient for water
uptake (Cha-um etal ., 2004).

Therefore, the present study undertaken to
ascertain whether thereispostivere ationship between
the degrees of salt tolerance at different growth stage
of mungbean.

MATERIALSAND METHODS

A pot experiment was conducted at the pot yard
of Department of Agriculture Botany, Janta
MahavidiydayaAjeetmd, Auraiya(U.P)-Indiaduring
2008. There are four levels of salt levels and five
genotypesof mungbean weretakeninconsideraionare
asfollows.

Treatments:

S Control

S,:3dsm?

S:6dsm?

S, 9dsml

S,.12dsm™
Varieties:

V.. K 92-140

V.. K 92-220

V. KM 1284

vV, T44

V. K851

The seeds of mungbean accession were collected
from Indian Institute of Pulse Research, Kanpur. 75
earthen potswere sel ected and lined with polytheneto
check out side salt and |oss of water. The soil of the
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experimental pot was collected from 0-15 cm depth
fromrosefarm. Thecollected soil samplewereair dried,
pulverized under shad, remove stubble and other inert
materias. Seedswere sterilized by dippingin 10 percent
sodium hypochl oritesolution for 10 minutes, and then
rinsed with sterilized distilled water and air dried at the
ambient temperature of 32°C in the laboratory. The
experiment waslaid out as compl etely Randomized
Block Design with threereplications.A recommended
dose of NPK (20:60:40) wereapplied. Irrigation was
made on therequirement of the crops.

Number of days from sowing to starting of
germination wasrecorded in different genotypessowing
to completion of germination a dternatedaysand findly
germination percent was calculated on the basis of
number of seed germination out of the number seed
sown per pot. Plant height wasmeasured in centimeter
with the help of meter scalefrom the soil level to the
aerid topleaf of thestem. Numbersof branches, number
of leaves were counted. Dry weight per plant was
calculated on oven dry weight basis. Number of pod,
number of grain per pod, grain yield, straw yield,
biological yield, and test weight was recorded at
harvesting stage. Harvest index percent can be
calcul ated by formulasuggested by Donald (1962) as
follow:

Economic yield ,
Biological yield

Harvest index (%) = 100

RESULTSAND DISCUSSION

Application of salt to mungbean genotypesat 3
dsmr* had no adverse effect rather it proved better
among al thelevelsof salinity. Germination percent
(Table 1) of mungbean genotypeswas not affected by
sdinity at EC 3dsmt. Further, increased sdlinity levels
reduced 6.77% germination at 10 DASvariety K-851,
T-44, KM 1284, K-92-220 exhibited better tolerance
against higher levels of salinity. Variety K-92-140
showed poor performance. Delayed and reduced
germination percent seem to be dueto less absorption
of water from soil which resultinginincreasingosmotic
pressure of soil water due to higher amount of salt
present in the soil solution. Similar finding werea so
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Tablel: Effect of salinity on germination, plant height, leaf area, numbers of branches and dry weight of
different genotypes of M ungbean

Genotypes/ Germinat Plant height (Cm) Leaf area Number of branches Dry weight (g) DAS
Sdlinity ion (%) DAS (Cmd) DAS

levels (EC DAS DAS

dsm-1) 10 15 45 30 15 45 15 45
K92-140

control 71.00 7.96 33.88 23.00 2.10 4.47 161 6.23
3 73.00 8.01 34.80 25.00 275 5.12 171 7.03
6 70.00 7.93 33.38 22.00 1.95 4.25 1.60 6.18
9 69.00 791 32.17 21.00 1.90 4.00 155 6.10
12 68.00 7.89 3111 20.00 1.85 3.90 150 6.00
Mean 70.20 7.94 33.06 22.20 211 4.34 1.594 6.308
K92-220

Control 72.00 8.00 35.03 23.30 2.65 5.00 1.66 7.18
3 73.00 8.09 35.92 25.30 2.70 5.80 1.70 8.23
6 71.00 8.03 33.50 22.50 2.65 4.85 155 7.10
9 70.00 8.00 31.21 20.00 2.55 4.70 150 7.00
12 69.00 7.98 30.22 20.00 252 4.62 1.50 6.93
Mean 71.00 8.02 33.17 22.22 261 4.99 1.582 7.28
KM-1284

Control 72.00 8.00 34.18 22.00 1.95 4.55 1.60 6.35
3 73.00 8.04 35.97 24.30 2.04 5.25 1.63 7.25
6 71.00 7.95 32.90 22.00 1.85 4.35 152 6.42
9 70.00 7.93 31.01 18.00 1.80 4.20 1.50 6.15
12 69.00 7.93 29.87 18.00 1.75 4.10 1.44 6.10
Mean 71.00 9.97 32.78 20.86 1.90 4.49 154 6.45
T 44

Control 73.00 8.10 35.53 24.00 275 5.10 1.68 7.30
3 74.00 8.12 36.60 25.00 2.80 5.85 1.75 8.35
6 72.00 8.07 33.93 23.00 2.64 4.92 1.70 7.15
9 71.00 8.01 31.71 22.00 2.62 4.70 1.65 7.10
12 69.00 8.00 30.73 21.00 2.60 4.65 1.63 7.04
Mean 71.80 8.06 33.70 23.00 2.69 5.04 1.682 7.38
K-851

Control 75.00 8.14 35.74 25.00 2.80 5.45 1.75 7.35
3 76.00 8.18 36.96 26.00 2.85 6.25 1.80 8.45
6 73.00 8.10 34.08 24.00 2.68 5.10 175 7.28
9 71.00 8.01 32.09 23.00 2.65 4.90 1.65 7.24
12 69.00 7.99 34.78 22.00 2.53 4.71 1.65 7.14
Mean 72.88 8.08 34.13 24.00 2.70 5.28 1.720 7.49
S 0.735 0.726 0.441 0.634 0.093 0.177 0.045 0.206
Y 0.735 0.726 0.441 0.634 0.92 0.177 0.045 0.206
CDat5% NS NS NS NS 0.209 NS NS NS
(SxV)

NS=Non-significant
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Table 2 : Effect of salinity on number of pod, pod weight, seed number, grain yield, straw yield, biological yield,
harvest index and test weight of different genotypes of Mungbean

ran r . .

Sale'iqr?itt);/plf/el Number of wzp;ht Nurﬁ/ Po in:eIZI/pI yil% Blologlcal I—!arvei Tgst
(dsm-Y) pod © d ant ant yield/Plant index weight
K 92-140
control 15.75 4.45 9.25 3.44 6.13 9.57 39.10 35.94

16.90 4.80 11.02 3.92 7.01 10.93 40.50 35.86
6 14.09 4.00 8.42 331 5.90 9.21 38.05 3593
9 12.10 342 712 321 571 8.92 37.04 35.98
12 10.60 3.02 6.41 3.12 5.60 8.72 35.12 35.77
Mean 13.88 3.93 8.44 3.40 6.07 9.47 37.96 35.89
K92-220
Control 17.05 4.85 10.21 3.92 7.00 10.92 33.45 35.89
3 19.10 5.35 11.40 4.25 7.55 11.80 33.13 36.01
6 14.45 4.10 8.69 3.78 6.73 10.51 31.45 35.96
9 10.75 3.07 6.40 345 6.15 9.60 28.60 35.93
12 9.85 2.80 5.85 3.30 5.85 9.15 26.15 36.06
Mean 14.24 4.03 8.51 3.74 6.65 10.39 30.55 35.97
KM 1284
Control 16.85 4.81 10.12 3.54 6.30 9.48 38.45 35.97
3 18.40 5.20 11.02 4.10 7.27 11.37 40.12 36.05
6 15.00 4.21 9.00 3.38 6.02 9.40 39.90 35.95
9 11.90 3.35 7.13 3.30 5.83 9.13 34.15 36.14
12 10.04 2.84 666.1 3.18 5.65 8.75 33.10 36.34
Mean 14.43 4.08 8.65 3.50 6.21 9.69 37.14 36.09
T44
Control 23.05 6.55 13.79 4.10 7.25 11.35 37.45 36.12
3 24.50 6.98 14.31 4.45 8.00 12.45 39.72 35.74
6 18.80 5.35 11.25 3.89 6.91 9.80 36.50 33.96
9 17.05 4.85 10.20 3.55 6.35 9.90 34.25 35.85
12 14.50 4.15 8.75 3.35 6.00 9.35 33.13 35.29
Mean 19.58 5.57 11.66 3.86 6.90 10.57 36.21 35.39
K 851
Control 23.85 6.82 14.31 4.22 7.50 11.72 42.45 36.00
3 25.50 7.33 14.41 4.60 8.25 12.85 44.10 35.79
6 20.15 5.75 12.05 4.00 7.10 11.10 40.20 36.03
9 18.45 5.25 11.10 3.65 6.56 10.21 38.15 35.74
12 15.90 4.50 9.51 3.55 6.21 9.76 36.65 33.63
Mean 20.77 5.93 12.27 4.00 7.12 11.12 40.31 35.43
S 0.577 0.159 0.322 0.080 0.137 0.224 0.557 0.210
Y 0.577 0.159 0.322 0.080 0.137 0.224 0.557 0.471
CD at 5% (S x 1.291 0.356 0.721 NS NS 0.502 124 NS
V)

NS=Non-significant
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reported by earlier by Beraet. al., (2006) in chickpea
and Kumar et .al., 2012 in wheat. In case of tolerant
genotypes accumulation of osmotically active
substances such as sugar, organic acid, proline,
glycine, K*, and Cl- which provide nutrient acquition,
ion sel ectivity and osmotic adjustment to salinity.

Plant height (Table 1) increased by salinity up
to the level of 3 dsm?, beyond that a significant
reduction was noted by 12.74 % at 15 DAS, and
14.72 % at 45 DAS. Among varieties|esser reduction
was noted in K-851 over other varieties. Minimum
plant height was recorded in variety K-92-140.
Variety K-851 produced maximum leaf area, while
lowest |eaf areawas noticed in variety K-92-140.
Dry weight (Table 1) was minimum at 15DAS and
maximum at 45 DAS. Thetota dry weight increased
about four timesfrom 15t0 45 DAS. Increaseinthe
level of salinity > 3 dsm* showed adrastic reduction
at 15DAS(9.94 %)and at 45 DAS(7.22 %).Variety
K-851, T-44, KM-1284 accumulated maximum dry
weight, while variety K-92-140showed poor
performance. Adverseeffect of salinity ontheabove
parametersmight bedueto fewer uptakesof water and
nutrients from the growing media due to higher
concentration of salts present in theroot zone, which
may causesimbalancesin osmotic pressure. Reduced
growth under salt stress might be due to reduced
transport of essential nutrient to the shoot (Dager
etal, 2004 and Kumar et.al., 2012). Cherian and
Reddy (2000) reported that ECelevel 7.5 dsm™ quit
detrimental causing about 60 percent declineindry
matter in Suaeda nudiflora. Reduction in dry matter
accumulation in plant seemsto beincreasing levels
of salinity (Sharma, 2003).Under condition of sainity
tolerance vigorous growth and continual replacement
of lost leavesresultsin dilution of salt concentration
in plant system. Tol erant genotypes can be minimized
salt uptake, potentia salt load per unit of new growth
and provide better water use efficiency (Flower et
al., 1988)

Salinity level >3dsm-1 showed areduction about
41.71 % in number of pod (Table 2). Variety K-851
produced maximum pods. Pod weight (g) and seed

number per pod was maximum noticed at 3dsm-1,
beyond that a reduction was noticed by 41.65 %
and 42.27 %. Variety K-851 showed better
performanceinthisregard. However variety K-92-
140 produced lowest pod weight and seed number
per pods. Grain yield and straw yield per plant
significantly reduced by 22.53 % and 23 % dueto
salinity > 3 dsm-1. Genotypes K-851, T-44, KM
1284 and K-92-220 showed better tolerance against
higher levelsof sdinity. Biologicd yield, harvest index
and test weight were significantly reduced by sdlinity.
Genotype K -851 produced maximum value and
genotype K-92-220 showed minimum vaue (Table
2)

Salinity may directly or indirectly inhibit cell
divison, cell enlargement, which resultsin reduction
of shoot length, number of leaves, dry matter
accumulation, leaf size, mobilization of food materia
from source to sink and increased root shoot ratio
(Mass and Poss, 1989) found similar result. Yield
and yield attributes decreased markedly with
increasing levelsof sodicity. Salt stressof EC 6 dsm-
1and 12 dsm* decreased grains, straw yield and
harvest index (Kumar et. al., 2012). Tolerant
genotypes had acapability to better nutrient and water
absorption which provide maximum leaf areathat
resulting in better accumulation of photo-assimilate
inplant.

Conclusion

The assessment of the effect of salinity on the
germination, growth and yield attributesin mungbean
genotypeslead to concludethat all the considered
parameterswere significantly affected by salt stress
.The results of this study are in accordance with
earlier reports which show that proline act as
protective compound and higher potassium sodium
ratio provide safety during salt stress. These organic
solutes and ionic balances could be used as
physiological markersfor assessing salt tolerancein
wheat. However, theseresultsare from only one year
experiment.
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