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ABSTRACT

Salt stress is one of the serious abiotic factors endangering global agricultural output,
and it is expected to worsen as a result of climate change. The purpose of this study is
to mitigate the impact of salt stress and improve the reproductive capacity of lucerne by
using farmyard manure (FYM) and vermicompost (VC), the two popular organic fertilizers.
Lucerne seeds were planted in a completely randomized design (CRD) in pots containing
soil supplemented separately with varied quantities (5, 10, 15, 20 and 25 per cent w/w)
of FYM and VC. At 30" day after germination (DAG) when the plants had achieved
enough strength to endure the stress, they were treated with 0, 10, 20, 50, 100, 200 and
500 mM of NaCl solutions for 45 days. Plants were harvested at 90" day after germination
and the number of inflorescences / plant (NI), number of seeds / plant (NS) and seed
yield g/ plant (SY) were recorded. The data revealed that there was an increase in NI, NS
and SY in both the FYM and VC soil amendments with lower doses of 0, 10, 20 and
50mM salt. The plants failed to survive at S00mM NaCl and perished after very first
application of the salt. For FYM fertilization, the peaks 76 / plant, 3481 / plant and 10.54
g/plant, respectively of NI, NS and SY were observed at SOmM NaCl with 15 per cent
FYM whereas the peaks of 68 / plant, 3208 / plant and 9.71g / plant of NI, NS and SY were
observed at the same level of NaCl (50 mM) with 15 per cent VC. Comparatively, the
FYM was found to be more effective in enhancing the seed yield than VC. The progeny
seeds (R,) obtained from the plants raised on the soil amended with FYM and VC and
treated with various levels of NaCl revealed their germination in the range of 81.67 = 6.02
to 91.33 & 1.52 per cent against the 83.33+3.05 per cent of control (R ) whereas, the
radicle length ranged from 3.6 + 0.30 to 4.2 + 0.36cm without showing any statistical
difference over the radicle length (3.84 + 0.32cm) of control. It can be inferred from our
data that there is a wide range of salt tolerance in the germplasm of this lucerne cultivar
that may be used in breeding to increase salt tolerance in its salt-sensitive species.

Keywords : Salinity stress, Reproductive potential of lucerne, Seed yield, Farmyard manure, Vermicompost, Germination

SOIL salinity is a major abiotic stress seriously
threatening the plant growth and food security
(Roy et al., 2011). Several workers have raised the
issue that in future days, salt affected agriculture will
expand as a consequence of both the climate change
and poor land management (Daliakopoulos et al.,
2016). Salinity affects 20 per cent of global cultivable
land and further increasing due to climate change and
anthropogenic activities (Arora and Dagar, 2019).

Salinity is expected to affect more than half of all arable
areas by the year 2050 (Flowers and Yeo, 1995).
Salinity depletes the natural resources of the soil,
endangers plant development and affects the
agricultural productivity (Ren et al., 2019 and Zo6rb
et al., 2019). Salinity is a key concern causing the
decreased yield in commercially important plants
(Ivushkin et al., 2019). It may interfere with pollination,
reducing seed-set and grain output (Mass, 1986). Many
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crops, including wheat, barley, bean, rice, and cotton,
have experienced yield reductions due to salt stress
(Keating and Fisher, 1985). Salinity impairs the seedling
establishment, plant growth and causes poor
reproductive development consequently decreasing the
yield and product quality (Turan et al., 2009 and
Ahmad et al., 2013). Salinity alters the cell structure,
membrane functions and damages the photosynthetic
machinery. It increases the reactive oxygen species
(ROS) production, decreases the enzymatic activity
and limits the growth and yield of crops (Wang et al.
2001; Pasapula et al., 2011 and Hasanuzzaman et al.,
2014). Tolerance of plant to salinity is a polygenic
function governed by many genetic factors (Arzaniand
Asharaf, 2016). Halophytes are naturally adopted to
high salinity which can grow and reproduce under saline
conditions (Flowers and Clomer, 2008) but most of
the halophytes are unsuitable as food or feed with their
poor yields (Shabala, 2013). Most of the flowering
plants reproduce through their seeds. Seed and its
germination is the first stage in the life history of a
plant affecting the ecesis (Pathak et al., 1978). Seed
health is affected by several factors viz. plant
genotype, nutrient supply and abiotic stress. Seed
health is directly related to seed germination capacity.
Seed weight is a good indicator of seed health. Thus,
the number of seeds produced by a plant and their
germination determine the reproductive potential of
plants.

Chemical amendments of gypsum and organic
materials have been used to reduce salinity in crop
lands in many countries (Amezketa, 2006). The growing
interest in mitigating the global soil salinity threat to
several crop plants, drew our attention to carry out
this research work to diminish salt stress using two
different manures i.e., farmyard manure (FYM) and
vermicompost (VC). These organic manures improves
the soil aeration and water holding capacity (Hillel,
1980 and Sanchez, 1990) and promote microorganisms
in the soil that make plant nutrients easily available,
resulting in increased yield and improved plant quality
(Choudhary, 1995). Furthermore, organic matter
influences the chemical behaviour of various metals
in soils through its active groups (flavonic and humic
acids), which have the capacity to retain metals in

complex and chelate forms. Organic manure
contributes directly to plant growth by providing all
essential macro and micronutrients in accessible forms
during mineralization, hence increasing the physical
and physiological qualities of soils. In this study an
attempt was made to find out the possible proportions
of these manures in soil that will provide a better
reproductive potential in lucerne.

Lucerne (Medicago sativa) also called as alfalfa is
cultivated across all areas of globe as a green fodder
for cattle, especially milk yielding domestic animals
viz., Cows, buffaloes and others. Plant is best known
for its high nutritive value and digestibility. This paper
deals with the reproductive development of lucerne
(Medicago sativa L. cv. Ek Sali) under different
levels of NaCl when grown on the soil amended with
different levels of farmyard manure (FYM) and
vermicompost (VC) the two organic fertilizers.

Our hypothesis was that amendment of soil with FYM
and VC in adjunction with salinity doses could minimize
the salt stress and improve reproductive potential of
lucerne.

MATERIAL AND METHODS

Experimental Design, Preparation of Pots and
Seed Sowing

This experiment was carried out at Government Model
Science College, Gwalior, Madhya Pradesh, India
(26°11'38"N and 78°10°23"E) during Winter season of
2020-21. The soil used in experiment was dug out from
the college campus after removing the litter and the
10cm of top layer. The pebbles were separated and
the crumbs were broken down. The soil was passed
through 0.5cm sieve. Experiment was comprised of
three different sets: 1) 5 sets of soils each amended
and thoroughly mixed with 5, 10, 15, 20 and 25 per
cent Farmyard manure (w/w), 2) 5 sets of the soils
amended with 5, 10, 15, 20 and 25 per cent
Vermicompost (w/w), 3) Control of 20 pots without
adding any manure. Black polythene bags of 16" x
12" size were taken and each was filled with 3.5 kg of
soil amended with respective ratios of FYM and VC.
Pots were positioned in a completely random pattern
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(CRD) in open lawn of the college. Soil was irrigated
with 100ml of distilled water before seed sowing. Seeds
of Ek Sali, a popular cultivar of lucerne (Medicago
sativa L.) marketed by Gujarat based company
(Narayani seeds of Shah Bhupendra Kumar Ramniklal,
Ahmedabad) in India, were procured from the
company outlet of old Delhi seed market and were
sown 0.5 cm deep over a week time between 21%-
27" December of 2020.

After the germination, plants were irrigated with
distilled water on alternate day for 30 days. Seven
doses of 0, 10, 20, 50, 100, 200 and 500mM NaCl
were selected and three replicates were taken for each
salt dose. Each salt dose was dissolved into 100ml
distilled water and the salt treatment was initiated 30
days after germination (DAG) with minimal 2mM NaCl
dose when the plants were strong enough to endure
salt stress and progressively increased over two weeks
until it achieved the desired salt concentrations. The
plants were irrigated for 45 days with the respective
salt solutions three times a week and also irrigated on
each alternate day with distilled water to remove the
excess amount of salt accumulated by successive
doses while control was irrigated with distilled water
only. The plants were harvested at the end of March
(90 DAG Approx.). The appropriate ripe and dried
pods were removed from plants in several pickings
and seeds were collected in a glass pertri-plate of 6cm
size by hand-breaking the pods.

The reproductive potential of lucerne was studied by
recording the number of inflorescences/plant (NI),
Number of seeds/plant (NS) and Seed yield (g)/plant
(SY). Seed weight was measured by using single pan
electronic balance. The number of seeds produced by
a plant was determined by taking the weight of 1000
seeds randomly selected then calculating the total
number of seeds on proportionate basis of total seed
weight for each salinity treatment and the soil
amendment.

Seed Germination

The germination responses of progeny seeds (R,) were
compared to the control (R ) seeds by the standard

protocol of ISTA (1985). The germination test was
performed at room temperature (34.3+5.2°C). Lots
of 100 seeds were taken in three replicates for each
dose of salinity and each soil amendment type and
were placed in 150x10 mm sized petri-plates on double
layer of Whatman filter paper No. 1 duly moistened
with 10ml of distilled water on 1% and 5% day. Final
germination percentage was calculated and the length
of radicle was measured at nine days after planting.

Statistical Analysis

The data of reproductive potential viz., NI, NS and
SY and germination obtained were expressed in terms
of their mean values and were tested for analysis of
variance (ANOVA) by using SPSS software version
24. The Duncan’s multiple range tests were used to
establish the significance at P<0.01.

REsuLTS AND DiscussioN
Number of Inflorescen ces (NI)

Reproductive potential of lucerne (Medicago sativa
L. cv. Ek Sali) under various levels of salinity when
grown on the soil amended with farmyard manure
(FYM) is shown in the Table 1. Data reveals that the
number of inflorescences (NI) were successively
increased with the increasing doses of NaCl up to
50mM then started to decrease with most of the FYM
amendments. For 5, 10, 15 and 20 per cent FYM soil
amendments, the highest number (58, 68, 76 and 72/
plant) of inflorescences were recorded at 5S0mM
salinity. The numbers of inflorescences (68 and 76/
plant) obtained under 5S0mM salinity in the plants
grown with 10 and 15 per cent FYM significantly
(P<0.01) increased over the control (40/plant). The
overall peak (76/plant) of NI was found at 50mM NaCl
with 15 per cent FYM amongst all the salt treatments
and for all the FYM amendments. 500mM dose of
NaCl was found to be lethal and plant failed to survive
after very first application of salt dose in all formulations
of FYM. The data recorded in Table 2 reveals the
reproductive potential of lucerne under various levels
of salt stress when grown on the soil amended with
vermicompost (VC). Data reveals that there was a
successive increase in the number of inflorescences/
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plant with increasing doses of NaCl up to 20mM salt
in the plants raised with 5 and 10 per cent VC additions
whereas, it was found to be increased up to S0mM
NaCl for 15, 20 and 25 per cent VC amendments then
started to decline. However, there was no significant
(P<0.01) difference statistically found between the
treatments and the control except the peak (68/plant)
which was recorded at 50mM salinity and 15 per cent
VC amendment. The dose of 500mM was found to
be lethal for all the VC amendments.

Number of Seeds/Plant (NS)

The Table 1 reveals that for all the FYM soil
amendments the number of seeds/plant (NS) were
also increased with various levels of salinity when
compared to the control. For 5 and 25 per cent FYM
soil amendments, highest number (2840 and 3101/
plant) of seeds with significant increase (P<0.01) over
the control were recorded at 20mM NaCl. In other
cases (10, 15 and 20 per cent) of FYM amendments,
highest number (3344, 3481 and 3397/plant) of seeds
with significant increase (P<0.01) over the control
were produced at SOmM NaCl. The overall peak
(3481/plant) of number of seeds was recorded at
50mM of salinity that for 15 per cent FYM amongst
all NaCl doses and FYM additions. The Table 2 shows
that the numbers of seeds produced were successively
increased with the increasing doses of NaCl up to
20mM when plants were grown with 5 and 10 per
cent VC. For 5 per cent VC amendment, the number
of seeds were recorded as 2206, 2448 and 2640/plant,
respectively at 0, 10 and 20mM NacCl, but without
significant (P<0.01) difference when compared to the
control (2090/plant). However, the number of seeds
2593 and 2694, 2636 and 2631/plant produced
respectively at 10, 20, 50 and 100mM NaCl for 10 per
cent VC revealed a significant (P<0.01) increase over
the control (2090/plant). For the higher orders (15, 20
and 25 per cent) of VC amendments, the numbers of
seeds produced were found to increase up to S0mM
salt dose and then started to decrease. The best results
2710, 3009 and 3208/plant of seed production were
observed at 10, 20 and 50mM NaCl against the control
(2090/plant) that for 15 per cent VC amongst all soil—
VC formulations. The overall peak (3208/plant) of

number of seeds produced was registered for 15 per
cent VC at 50mM NaCl amongst all salt doses and
VC amendments (Table 2).

Seed Yield (g)/Plant (SY)

Seed yield (g) was also found to increase with
increasing doses of salt up to 20mM for 5 and 25 per
cent FYM formulations and then started to decrease.
In other cases (10, 15 and 20 per cent) of FYM
amendments, the seed yield successively increased
up to 50mM NaCl. However, all treatments of NaCl
with all FYM doses were found to enhance the seed
yield when compared to the control (Table 1). Seed
yields of 8.17, 8.60, 8.47 and 8.19g/plant were
significantly (p<0.01) increased respectively at 10, 20,
50 and 100mM saltdoses against the control (6.33g/
plant) for 5 per cent FYM. Seed yields of 8.52, 9.15,
10.13 and 8.39g/plant were also significantly (P<0.01)
increased respectively at 10, 20, 50 and 100mM NaCl
for 10 per cent FYM over the 6.33g yield of the control.
When compared to the control, significant (P<0.01)
increase in the seed yields were also registered at 10,
20, 50 and 100mM NaCl for 15, 20 and 25 per cent of
FYM soil amendments (Table 1). However, the peak
(10.54g/plant) of seed yield was recorded at 50mM
NaCl and that for 15 per cent FYM amongst all salinity
treatments and FYM amendments (Table 1 and Fig.
1). Seed yield (g) also increased with various salinity
treatments for all VC amendments (Table 2 and
Fig. 2). Data reveals that there was a significant

centol

[ [2=hre

Seed vield (g/Plant)

Farmyard manure (%)
Fig. 1 : Seed yield (g/plant) of lucerne (Medicago sativa L. cv.
Ek Sali) under NaCl stress with soil amendment of FYM
Vertical bars indicate £SE; * indicate significant at P<0.01
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Ek Sali) under NaCl stress with soil amendment of VC < ®© % % & ® % ©
Vertical bars indicate = SE; * indicate significant at P<0.01 E § § § § 2 § 5
(P<0.01) increase in the seed yield at 10, 20 and 50mM £ o R
salt for 10 per cent VC amendment and respectively ; - e Zg Zg Z@ Zg Z@ ;
recorded as 7.85, 8.16 and 7.97g/plant over the 6.33g/ g R x R 22
plant yield of the control. A significant (P<0.01) g m 2 = % = o S
increase in the seed yield of 8.21,9.11,9.71 and 8.17g/ % 19539959 |3
plant was also registered at 10, 20, 50 and 100mM —°é o é Z é é é 28 ;
NaCl in the plants raised with 15 per cent VC when g £ d 549 g3 3 %
compared to the control (6.33g/plant). Seed yield of 2 2z 5225 g |£
7.91,8.76 and 9.12g/plant, respectively at 10, 20 and E § S | A 5:;”
50mM salinity also significantly (P<0.01) increased = ‘g o f 2 2 2 2 2 2 z
for 20 per cent VC against the control (6.33g/plant). = D98 s 3 es |2
Overall peak (9.71g/plant) of seed yield was observed g e e e oo %
for 15 per cent VC at 50mM NaCl for all salt doses “_3 IR R é‘
and VC amendments. 2 ST I
S P )
Germination of Progeny Seeds 8 £ %8495 2 2
~, o m oo oo = oo
Germination of progeny seeds obtained from the plants & s |- PR L I %
raised under salt stress on the soil amended with FYM 'QUU: Ela | S s S S
and VC is shown in Table 3. The progeny seeds i I =S §
obtained under various levels of salt stress with 5 per g oo —
cent FYM revealed the germination in the range of éﬂ PR R R §
81.67+6.02 - 90.33+0.57 per cent whereas, 84.67 + & 3 PP, E
3.78-90.00 £+ 2.00 per cent germination was recorded % Tl e e gt gs .Eo
in the seeds harvested with 10 per cent FYM S j j : : : f i E
fertilization and different levels of salt application. _§ G % e 4 @ 23 S
Similar trends of germination were recorded in the g 3 PP E
seeds obtained from the plants cultivated with 15, 20 g “la s 585 89 S
and 25 per cent FYM where, 83.67 + 7.23 - 89.00 + S =E=sEES 2
5.29, 85.33 +£4.50 - 89.67 = 3.00 and 82.67 + 3.51 - % > §
90.67 £ 4.16 per cent germinated seeds were § z é‘
respectively recorded against 83.33 £ 3.05 per cent ~ § _ =232 88 S
=
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germination of the control. The lowest germination gL gt oo ow o2
(81.67 + 6.02%) was recorded in the seeds obtained Ol I
from 5 per cent FYM with10mM NaCl whereas, the c ; ; ; ; ; ;
overall peak (90.67 + 4.16%) was observed in the (5) R e R R
seeds obtained under 20mM salt with 25 per cent FYM i O,
amongst all FYM and salinity treatments. Number of g |2 223 -<
progeny seeds obtained under various levels of salt E R1™ ¢ 4 42 2 2 2
stress and VC revealed that 82.33 + 6.50 - 91.33 + bS] AR R R
1.52 for 5 per cent, 82.33 +£3.21 -89.67 +2.08 for 10 % § e e . e e
per cent, 86.00 £ 1.00 - 90.00 + 6.08 for 15 per cent, £ e $ =S 28328
84.33 £6.02 - 91.00 + 2.64 for 20 per cent and 84.00 s |=]" ). 0 ) s
+3.60 - 91.00 + 3.00 per cent germination for 25 per g R I R
cent vermicompost fertilization (Table 3). Most of the E e e o
values of germinated seeds were recorded in the = 2232232
general range of 82.33 £ 6.50-91.33 + 1.52 per cent. E S I
The lowest germination (82.33 + 6.50%) was recorded % R % E ; E % %
in the seeds obtained with 5 per cent VC fertilization & “
and with 00mM salt whereas, the highest (91.33 + E 922888 %
1.52%) germination was observed in the seeds 5 |5+ 553 F 5|3
produced under 100mM salt and with 5 per cent VC g B 3 L L L L Ll ¥
manure. Statistically, there was no significant 3 o T T :
difference in the germinated seeds between those B, = N9 2 2 g 2% é:
obtained from different sets of VC fertilization and E jm: < j :’ j :’ j :’ j 5
under different salt levels when compared with the = § « 2 2 2 2 £ 2 Iz?
control. g Zeddadd z
o a

Radicle lengths ranged between 3.6 + 0.30 - 4.10 + ﬁ 9% 2885 9 (fg
0.45cm,3.7+0.36-4.1£0.52cm,3.7£0.55-3.9+ & AEEEEEERI
0.17 cm, 3.7+ 0.43 - 4.1 £ 0.52 cm and 3.6 = 0.30 - £ B PR AR A A
3.9 £0.26 cmin the seeds, respectively obtained with ,% - T
5,10, 15,20 and 25 per cent FYM under various levels & N 88 885 %

3 of salt stress. Almost similar ranges of radicle lengths 'q%: z | = j j j j j j j

% were recorded in the seeds harvested with various 5:; =T s i fo i fo ‘ fo

'UQJT formulations of VC and NaCl levels (Table 4). Seed g N

=) germination data does not reveal any statistical é" S 88§84 %2 9

:§ difference in the progeny seeds obtained from different B \a 3 i 3 i 3 i 3

% sets of FYM and VC fertilizations under various levels ° S 3 i i i i i ‘2

I3y of salt stress when compared with the seeds produced g/ @ T s

fg by the control plants. g" 558385 <

E The overall germination was recorded as 81.67 = 6.02 ';% PN R,

% -90.67 +4.16 per cent in the progeny seeds obtained g R

2 from the plants for all FYM and 82.33 £6.50-91.33 + & _

§ 1.52 per cent for all VC fertilization under different é >

§~ levels of NaCl treatments. In either of the two cases, E g

8 none of the seed germination of progeny seeds showed S o252 88

=
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significant (P<0.01) differences against the control
(83.33 +£3.05%).

The radicle lengths of progeny seeds of plants raised
on varied levels of FYM soil amendments and various
NaCl treatments ranged between 3.6 £ 0.30 - 4.1 +
0.52cm whereas, for those obtained from the plants
grown on VC amended soil recorded between 3.7 +
0.52 - 4.2 £ 0.36cm. None of the radicle lengths
differed significantly.

Salt tolerance is a complex trait that requires a
coordinated response of the plant to withstand the
osmotic and ionic stress imposed by the salinity in
plants. Salinity decreases the osmotic potential of the
soil, which leads to decreased turgor pressure in root
cells that leads to water loss (Julkowska and Testerink,
2015). One of the major responses of the plants is to
close the stomata and reduce transpiration to minimize
the water loss. Maintenance of turgor is also essential
and this is achieved by decreasing the osmotic potential
in the roots by the osmolytes in the tissues. This can
be achieved by the synthesis of certain organic
compounds or the accumulation of Na* and Cl-in a
cost effective manner (Munns et al., 2016). Plants
adopt certain strategies to keep the ion concentrations
low in the cytosol, especially in mesophylls. Certain
plants exclude the ions from the root to the rhizosphere
or retrieve from xylem parenchyma by specific ion
transporters (Moller and Tester, 2007). Several
workers have studied the seed yield under the salinity
stress in different plants. In a study carried out by
Hebbara et al. (2003), poor yields were recorded in
different cultivars of sunflower under the salinity
stress. In another study carried out in different cultivars
of quinoa (Chenopodium quinoa), salt induced
reduction in seed yield was averagely recorded as 29
per cent at 100 mM, 57 per cent at 200mM and 65 per
cent at 300mM NaCl Salinity (Jaramillo et al., 2021).
In another study carried out by El-Sabagh et al. (2015),
soybean has found to be a sensitive plant to salinity,
significant decrease in seed yields have been recorded
in the cultivars of the this plant when grown at
10mM NacCl over their control. Seed weights also
significantly decreased at the same level of salinity
when compared to their controls in this plant. Reduction

in seed yield due to salinity stress has also been
reported in soybean (Ghassemi-Golezani et al., 2010).
Mahmoodzadeh (2008) and Tunctiirk et al. (2011)
have also found that due to increasing salinity levels,
yield and yield associated traits were reduced in
Brassica cultivars while in another study in brassica,
Chakraborty et al. (2016) showed that salinity
treatment can reduce seed yield up to 90 per cent in
cultivars like Varuna which is the best performing
variety when cultivated under non-stressed
environment. Contrary to the findings of these workers,
in our study seed yield was found to increase with
various levels of salt stress when the plants were
cultivated with all the compositions of FYM and VC
fertilization. The peaks of 10.54 and 9.71g/plant of
seed yield were recorded at S0mM NaCl and 15 per
cent FYM and VC, respectively. Although, after the
higher doses (100 and 200mM) of the salt, a decreasing
trend was observed in the seed yield and the 500mM
dose was found to be lethal. A positive association
between seed yield attributes and the salinity levels
was found in our study that concurs with the study of
Vadez et al. (2007) who reported in chickpea that seed
yield under saline conditions was positively linked with
both the number of pods and seeds produced by the
salinized plants. In another study in chickpea, among
the 55 chickpea genotypes cultivated in soil
under 40mM NaCl, Turner et al. (2013) reported a
27-fold range in seed production.

Plants experience a water absorption problem due to
salinity stress, which is connected to the osmotic effect.
Plants also have reduced nutrient intake due to
particular ion effects. When compost is applied to the
soil, it creates a large amount of acid-forming
compounds, which react with partially soluble salts in
the soil and convert them to highly soluble salts. These
highly soluble salts are leached away, improving soil
characteristics. Still, the amount of improvement is
proportional to the amount of compost used (Sarwar,
2005). In the present study the results of NI, NS and
SY were more pronounced in FYM than VC which
could be due to farmyard manures showing to improve
the solubility and up take of P from sparingly soluble P
compounds in soil and enhance the utilization of P from
fertilizers, Organic compounds released during the
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decomposition of manures increase the availability of
P from soil or fertilizers (Iymuremy and Dick, 1996
and Reddy et al., 1999). In field experiment to study
the effect of phosphorus and nitrogen fertilizers on
fodder and seed yield oflucerne, both phosphorus and
nitrogen enrichment increased the number of pods per
raceme and seed output significantly, but had little
effect on the number of seeds per pod or seed weight
(Nayeand Khidir, 1995).

Salinity stress at pod filling stage can cause a decrease
in the mobilization of photosynthates into the grains
thereby decreasing the grain weight (Sadeghipour,
2008). Reduction in grain yield under salt stress has
also been reported in chickpea (Sohrabi et al., 2008).
Salinity has also been identified as a major constraint
to rice production worldwide (Ghosh et al., 2016). The
number of inflorescences and the seed yield started
to decline at the higher (100 and 200mM) doses of
salt, it may further decrease with increased level of
salt until otherwise become lethal as happened in this
case at 500mM salt. Thus the idea of reduction in
grain filling when the plants are grown under higher
levels of salt stress can be appreciated for this study
also.

Seed germination studies in lucerne at the temperature
34.3 £5.2°C under various levels of NaCl stress have
been carried out by Magrayand Sharma (2022). In
their study, a significant increase was recorded at
50mM NacCl stress when compared with the control.
However, a significant decrease was observed at
500mM NaCl. But in the present study the progeny
seeds obtained from the plants raised on the soil after
various levels of FYM and VC fertilization and treated
with different levels of NaCl does not reveal any
significant difference in germination against the
control.

The results can be exploited to set the guidelines for
the production of seeds in alfalfa. It can be concluded
that the low doses of 20 - 50mM NaCl coupled with
the application of organic fertilizers especially 15 per
cent FYM and VC in all experimental sets increases
the seed production in central Indian environment when
cultivated as a winter crop. Comparatively, FYM

provides better reproductive potential than VC. It can
also be inferred from our data that there is a wide
range of salt tolerance in the germplasm of this (Ek
Sali) lucerne cultivar that may be used in breeding to
increase salt tolerance in its salt-sensitive species.
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