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ABSTRACT

Salinity has threatened the existence of many useful and multipurpose legumes such as
Sphenostylis stenocarpa. To revert this situation effort must be made towards its sustainable use by
encouraging domestication of improved varieties that can thrive in salt stress region. This research
study was aimed at establishing the effect of salt-stress on seed germination, morphological
attributes and yield response of three varieties Sphenostylis stenocarpa. Data were collected from
the third-weekly for a period of three months (12 weeks) on plant height and number of leaves. At 12
weeks, data were collected on the following traits: number of flowers per plant, number of pods per
plant, length of pod and number of seeds per pod. The data on number of seed germinated was
also taken. Data collected were subjected to analysis of variance (ANOVA) and mean were
separated using Least Significant Difference (LSD) test. Results obtained revealed that sodium
chloride (NaCl") significantly affected some important morphological traits of Sphenostylis
stenocarpa evaluated. All varieties treated at various levels (1 kg/l, 2 kg/l and 3 kg/l) with NaCl
performed poorly than those without treatment (control). This study revealed that there was no
significant difference amongst all varieties of African yam been treated at 1 kg/l levels of NaCl.
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There was no significant different (p<0.05) among varieties of African yam bean at 0 kg/l in different
morphological parameters evaluated. Salt stress significantly reduced (p<0.05) the germination of

African yam bean.

Keywords: Salt stress; salinity; Sphenostylis stenocarpa; sodium chloride; tolerance.

1. INTRODUCTION

Salt-stress is a threat to crop yield especially in
countries like Nigeria that practice irrigated
agriculture. Salt-stress involves osmotic stress,
ionic imbalances and secondary stresses such
as nutritional imbalances and oxidative stress for
glycophytes [1,2]. Salinity is one major abiotic
factor litigating the growth of several legumes.
One of such legumes is African Yam Bean.
African yam bean Sphenostylis stenocarpa is a
multipurpose tuberous legume, producing good
yield of edible seeds above ground and small
edible tubers below ground [3]. African yam bean
is a good source of plant protein [4]. African yam
bean seed contains high Vitamin C, dietary fibre,
Vitamin Bg, potassium and manganese; but low
in saturated fat and sodium. In Southern Nigeria,
many low-income and resource poor people
especially in the rural areas cherish African yam
bean because its products are delicious and very
nutritious. African yam bean is cultivated mainly
for home consumption and only about 30% of the
dry grain produced is sold [5].

African yam bean tolerates a wide range of
climatic, geographical and edaphic ecologies. It
is capable of growth in marginal areas where
other pulses fail to thrive. It survives well in
weathered soils where rainfall could be extremely
high, tolerates acidic, leached and infertile soil.
African yam bean as a legume has a huge
biomass and can fix nitrogen [6,7].

In spite of the huge potentials of this crop, it is
faced with some challenges that have greatly
limited its cultivation and eventually led to its
neglect and underutilization. One of such
challenges is lack of improved varieties [3] and
information on the agronomic management
practices of the crop is very scanty in literature.
Genetic improvement of this crop would among
others, require that variations in seed yield and
related characters among local accessions be
understood for effective hybridization [8]. There
is presently no much information on agronomic
management practices of this crop species
especially in salt-affected soils in Nigeria.

Salinity disturbs overall plant growth in legumes
[9] by influencing the complex interaction of
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hormones, nutritional imbalances, specific ion
toxicity and osmotic effects (Yadav et al., 1989)
[10]. Salinity has a strong adverse effect on plant
growth, grain yield, and quality and composition
of grains [11,12]. It is reported that plants
growing under saline condition are affected in
three ways: reduced water potential in root zone
causing water deficit, phytotoxicity of ions such
as Na® and CI' and nutrient imbalance
depressing uptake and transport of nutrients [13].
Sodium is the primarily toxic ion, because it
interferes with K™ uptake as well as disturbs
stomatal regulation which ultimately causes
water loss and necrosis [14] CI induces chlorotic
symptoms due to impaired production of
chlorophyll. In plant cell, CI" is required for the
regulation of some enzymes activities in the
cytoplasm  [15,16]. It is a co-factor
photosynthesis and is involved in turgor and pH
regulation. The aim of this research is to
establish the effect of salt-stress on seed
germination, physiology, morphological attributes
and vyield response of three varieties of
Sphenostylis stenocarpa.

2. MATERIALS AND METHODS

2.1 Experimental Site and Collection of
Experimental Materials

The experiment was conducted at the
experimental field of the Faculty of Biological
Science, University of Calabar, Nigeria. In 2017
three varieties of African yam bean seeds
(Sphenostylis stenocarpa) were purchased from
Ogoja market, Cross River State, Nigeria,
sundried and checked for viability by soaking in
water.

Pure sodium chloride (NaCl) salt was obtained
from the market and dissolved in distilled water
to give the following concentrations: 1kg/l, 2kg/l,
3kg/l of water. These salt solutions were later
used to water the soil on which the African yam
bean plants were grown.

2.2 Planting

Planting was done in polythene bags filled with
homogenous rich humus soil measuring 4
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kg/bag. The bags were perforated black
polythene of 28.30 cm in diameter and 30.00 cm
in depth. Sixty of these bags filled with 4 kg of
soil were used to raise the African yam bean
seeds. Weeding was done weekly and staking
was done to aid growth of African yam bean.

2.3 Experimental Design

The experimental was a 4 x 3 (4 concentrations
of salt, 3 varieties of seed) factorial laid out in
RCBD (Randomized Complete Block Design)
with 5 replicating, five of experimental seeds
were planted in soil pre-soaked with the various
concentration of sodium chloride. The soil
presoaked with distilled water serve as control.

2.4 Data Collection

Data were collected from third-weekly for a
period of three months (12 weeks) on plant
height, and number of leaves. At 12 weeks, at
maturity data was collected on the following:
number of flowers per plant, number of pods per
plant, length of pod and number of seeds per
pod. Data on number of seeds germinated was
also taken.

2.5 Data Analysis

Data collected were subjected to Analysis of
Variance (ANOVA) and mean were separated
using Least Significant Difference (LSD) test.

3. RESULTS

The results obtained from the experiment are
summarized in Table 1 and 2. Table 1 shows the
mean + standard error of the various parameters
studied in three varieties (white, black and
brown) African yam bean planted under salt
stress. The number of seeds germinated showed
significant difference (p<0.05). Their percentages
are: 56%, for white, 36% for black and 32% for
brown for 1 kg/l test; 24% for white, 24% for
black, 28% for brown for 2 kg/l; and 28% for
white 24% for black, 24% for brown for 3 kgl/l.

The mean number of plant height at 3 weeks for
0 kg/l, 1 kg/l, 2 kg/l and 3 kg/l were 53.5+2.91,
39.38+3.04, 46.5+1.73 and 21.52+1.25 cm for
white variety; 61.0+3.56, 43.24+2.55,
48.78+2.40, 21.3+1.10 cm for black variety, and
56.05+2.64, 48.25+2.23, 43.51+2.23 and
10.5+0.62 cm for brown variety, respectively.
There was significant difference in plant height
between the concentrations and the varieties
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(p<0.05). The plant height at 6 weeks were
61.42+2.88, 45.58+2.88, 55.18+2.96, 25.32+1.70

cm for white, 64.45+3.76, 51.03+1.71,
66.31+1.65, 26.68+3.35 cm for black,
60.37+2.61, 55.66+2.02, 56+2.02 and

15.21+1.19 cm for brown variety. They did show
significant difference. However, there was also
significant difference (p<0.05) at 12 weeks,
35.57+2.53, 15.2+1.31, 10.67+2.056, 11.14+0.40
for white, 57.09+4.91, 14.88+1.38, 5.76+0.98,
11.6740.65 for black, 35.32+2.91, 15.1.81,
10.43+0.86 and 10.67+0.33 for brown variety.

A notable observation was in the flower colour.
The colour ranged from white to purple or pink
with yellowish centre. Each variety produced a
number of each of these colours. Flower colours
were not peculiar to any of the varieties which
mean that any of the varieties could produce any
flower colour. There was no significant difference
in the number of flowers in all the concentrations
and varieties.

The number of pods per plant was 23.78+0.61,
19.2+0.25, 18.33+0.33, 18.28+0.39 for white,
2.54+1.77, 18.55+0.14, 18.16+0.47, 18.0+0.36
for black, 21.78+0.40, 19.0+0.55, 17.71+0.31,
17.66+£0.33 for brown variety. There was
significant difference (p<0.05).

The number of seed/pod were 26.0+0.39,
25.1+0.375, 23.67+0.46, 22.4+0.29 for white,
27.7240.43, 24.89+0.35, 23.83+0.40, 22.66+0.21
for black, 26.9+0.21, 24.63+0.41, 23.57+0.29,
23.83+0.21, 24.63+0.41, 23.57+0.29, 23.83+0.83
for brown. There was significant difference
(p<0.05). (Table 3,4 and 5).

The pod length was significantly different. Their
mean values were 29.14+0.21, 27.8+0.38,
25.17+0.16, 24.28+0.29 for white, 29.54+0.16,
26.55+0.44, 25.55+0.44, 25.66+0.33, 24.66+0.49
for black and 29.21+0.21, 26.86+0.39,
25.85+0.34, 24.5+0.22 for brown variety (Table
3,4 and 5).

4. DISCUSSION

Effect of salt stress in three varieties of African
yam bean were determined in the number of
seeds germinated, plant height, number of
leaves, number of flowers, number of seed/pod,
pod length and number of pod/plant. The yield of
Sphenostylis stenocarpa was limited by salt
stress, since salinity stress leads to loss in
productivity of plant. Salt stress reduced the yield
of African yam bean and contributed to the loss
of productivity.
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Table 1. Mean + SE of morphological attributes of 3 varieties of Sphenostylis stenocarpa (Fabaceae) planted under salt-stress for 12 weeks

Plant height (cm) No. of leaves No. of No. of Pod length  No. of No. of
flowers seeds/pod (cm) 12 pods 12 seeds
wks wks germinated
Varieties NaCl 3 wks 6 wks 9 wks 12 wks 3 wks 6 wks 9 wks 12 wks 9 wks
White Og/kg 53.5+2.91° 61.42+2.88° 147.07+2.19° 180.89+18.01° 11.07+1.05° 16.0+1.08° 16.78+1.08° 3557+2.53° 3.43x025% 26.020.30° 29.14+0.21° 23.78+0.61° 2.8+0.37°
lg/kg 39.38+3.64° 45.58+2.88° 56.66+2.02° 56.66+2.02° 3.7+0.51° 4.9+0.48° 9.5+0.87% 15.2+1.31° 2.7+0.21* 25.1+0.378% 27.8+0.38* 19.2+0.33°  2.0+0.31.
2g/kg 46.5+1.73 55.18+2.96° 78.06+4.89°  93.78+2.89° 3.66+0.13° 5.33+0.33%  7.83x0.31° 10.67+2.06® 2.27+0.21* 23.67+0.46 25.17+0.16° 18.33+0.33* 1.2+0.20°
3g/kg 21.52+1.25% 2532+1.70° 24.72+1.72%  49.8+2.64° 3.6+0.20° 4.3+0.28° 6.3740.29°  11.14+0.40° 2.71+0.29® 22.4+0.29° 24.28+0.29° 18.28+0.39° 1.4+0.48°
Black Og/kg 61.0+3.56% 64.45+3.76° 230.9+15.65 258.44+14.14° 12.8+0.91° 16.54+0.94° 29.72+3.32% 57.09+4.91° 3.18+0.33% 27.72+0.43° 29.54+0.16° 24.54+1.77®° 2.2+0.58
1g/kg 43.24+2.55° 51.03+1.71° 59.83+1.06° 68.75+1.74° 2.66+0.24°  3.7+0.32° 9.88+1.06°  14.88+1.38° 2.89+0.22® 24.89+0.35" 26.55+0.44° 18.55+0.14% 1.8+0.74°
2g/kg 48.78+2.40* 66.31+1.65° 88.35+2.07°  105.5+3.88% 3.83+0.31*  5.0+0.36° 7.33+0.49°  5.76+0.98°  2.66+0.42% 23.83+0.40° 25.66+0.33% 18.16+0.47° 1.2+0.39°
3g/kg 21.3+1.10° 26.68+3.35% 37.1+1.53° 52.36+1.89° 3.3+0.21° 3.33+0.21*  7.5+0.34% 11.67+0.65° 3.0£0.25°  22.66+0.21° 24.66+0.49% 18.0+0.36%  1.2+0.73°
Brown Og/kg 56.05+2.64° 60.37+2.61° 156.82+12.57° 243.63+18.69° 11.31+1.14° 14.05+1.05° 18.21+1.51° 35.3+2.91% 3.05%0.22° 26.21+0.21° 29.21+0.21° 21.78+0.4°  3.2+0.73°
lg/kg 48.25+2.23% 55.66+2.02° 59.85+3.36°  72.53+2.93° 4.010.45° 5.75+0.74%  10.0+1.53° 15.88+1.81° 2.63+0.32° 24.63+0.41° 26.86+0.39° 19.0+0.55°  1.6+0.242
2g/kg 43.51+2.68° 56.58+2.08° 74.98+3.05° 102.35+3.76°  3.520.2° 4.28+0.28° 8.29+0.42°  10.43+0.86° 2.85+0.26° 23.57+0.29° 25.85+3.4°  17.71+0.31° 1.4+0.19°
3g/kg 10.5+0.62° 15.21+1.19° 33.1+2.38° 52.63+3.20% 3.2+0.31° 3.83+0.47%  7.83+0.47° 10.67+0.33%* 3.0£0.36° 23.83+0.83° 24.5+0.22° 17.66+0.33* 1.2+0.19°
LSD  43.99 28.86 311.66 306.46 1.73 2.03 37.29 57.96 4.97 0.86 1.16 144.71
Mean using LSD, alphabet with the same letter means there is no significant difference while alphabet with different letter means there is significant difference
Table 2. Analysis of variance for all the parameters of S. stenocarpa (Fabaceae)
Error Interaction Factor 2 SS varieties Factor 1 SS concentration Combination Treatment Total SOURCES OF VARIATION
44 6 2 3 11 4 59 Degree of freedom
77.19 - 114.72 1.48™° 118.2 1.53™ 4344.93 56.29 1269.05 - 55.98 0.73 282.29 - MSVR  PLANT HEIGHT AT 3 WKS
50.63 2.06™° 104.2 3.62 183.4 - 5208.03 102.86" 1510.56 - 69.25 1.37"° 324.08 - MSVR  PLANT HEIGHT AT 6 WKS
546.84- 3033.825.55" 4470.158.17" 60315.23110.29~ 18917.17- 261.580.48" 3952.48- MS VR  PLANT HEIGHT AT 9 WKS
220.32- 3387.615.38" 4920.5522.33" 102180.2463.78" 30609.78- 173740.7788.55" 6236.42- MSVR  PLANT HEIGHT AT 12 WKS
3.03- 2.330.76"° 0.80.26"° 227.8620.97" 63.56- 52.050.67"° 14.23- MSVR NO. OF LEAVES AT 3 WKS
3.57- 4.181.17%° 1.200.34"° 439.27123.04" 122.3- 0.230.064"° 25.48- MSVR NO. OF LEAVES AT 6 WKS
65.43- 62.470.95"° 77.61.19"° 616.539.42" 216.33- 648.789.92" 52.44- MSVR NO. OF LEAVES AT 9 WKS
101.69- 405.63.98" 766.857.56 4191.541.22" 1224.58- 181.351.78"° 316.45- MSVR  NO. OF LEAVES AT 12 WKS
0.43- 0.1380.32"° 0.3730.87"° 0.8752.03"° 0.382- 0.7151.66"° 0.44- MSVR  NO. OF FLOWERS AT 9 WKS
0.83- 2.783.35" 2.63.13"° 45.0817.34" 14,29- 2.693.42° 3.46- MSVR  NO. OF SEEDS/POD
0.46- 1.63.17 1.914.15 88.58192.57" 25.29- 0.631.37"° 5.09- MSVR  POD LENGTH
15.211-0 27.3151.796"° 64.7154.254° 151.91.987 44.563- 41.2732.713" 5.83- MSVR  NO. OF PODS
253.9- 372.111.46"° 326.671.29"° 1010.303.98" 1272.12- 406.671.60"° 454.12- MSVR  NO. OF SEEDS
GERMINATION

NS — Not significant;* - Significant;** - Very significant
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Table 3. Correlation between salt concentration and growth parameters in white accessions of Sphenostylis stenocarpa
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Plant height No. of leaves No. of flowers No. of seeds/pod Pod length No. of pods No. of seeds germinated

Plant height 1 0.900 0.639 0.790 0.744 0.884 0.736
No. of leaves 0.900 1 0.910 0.801 0.830 0.999** 0.928
No. of flowers 0.63 0.910 1 0.654 0.750 0.923 0.934
No. of seeds/pod 0.790 0.801 0.654 1 0.985 0.810 0.878
Pod length 0.744 0.83 0.750 0.985* 1 0.845 0.937
No. of pods 0.884 0.999** 0.923 0.810 0.845 1 0.943
No. seeds germinated 0.736 0.928 0.934 0.878 0.937 0.943 1

Table 4. Correlation between salt concentration and growth parameters in black accessions of Sphenostylis stenocarpa

**Correlation is significant at 0.01 level (2-tailed);*Correlation is significant at 0.05 level (2-tailed)

Plant height No. of leaves No. of flowers No. of seeds/pod Pod length No. of pods No. of seed germinated

Plant height 1 0.926 0.499 0.928 -0.237 0.946 0.768
No. of leaves 0.926 1 0.788 0.923 0.072 0.998** 0.857
No. of flowers 0.499 0.788 1 0.594 0.578 0.753 0.675
No. of seeds/pod 0.928 0.923 0.594 1 -0.285 0.934 0.948
Pod length -0.237 0.072 0.58 -0.288 1 0.024 -0.183
No. of pods -0.946 0.998** 0.753 0.934 0.024 1 0.855
No. seeds germinated 0.768 0.857 0.695 0.948 -0.183 0.855 1

Table 5. Correlation between salt concentration and growth parameters in brown accessions of Sphenostylis stenocarpa

**Correlation is significant at 0.01 level (2-tailed); *Correlation is significant at 0.05 level (2-tailed)

Plant height No. of leaves No. of flowers No. of seeds/pod Pod length No. of pods No. of seeds germinated

Plant height 1 0.922 0.323 0.849 0.952* 0.918 0.948

No. of leaves 0.922 1 0.445 0.975 0.936 0.999** 0.997*

No. of flowers 0.323 0.445 1 0.305 0.133 0.492 0.440

No. of seeds/pod 0.849 0.975 0.305 1 0.931 0.964 0.959*

Pod length 0.952 0.936 0.133 0.931 1 0.919 0.946

No. of pods 0.918 0.999** 0.492 0.964 0.919 1 0.996**

No. seeds germinated 0.948 0.997* 0.440 0.959* 0.946 0.996** 1

**Correlation is significant at 0.01 level (2-tailed);*Correlation is significant at 0.05 level (2-tailed)
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The control (0 kg/l) produced more than the other
concentrations which are 1 kg/l and 3 kg/l. The
salt stress affects these concentrations more
compared to the control. There was great
significant difference between the control (0Okg/l)
and other concentrations. In plant height, number
of leaves, number of pod, pod length, number of
seeds, and number of seeds germinated. The
Salt stress response of species differ, as such,
efforts must be made to identify and select the
appropriate variety preference of any species.
The inherent characteristics of species and
genotypes within species play an important role
in their tolerance to salt stress.Results obtained
from this study revealed that there was no
significant difference among all varieties of
African yam bean treated at 1 kg/l levels of NaCl.
This result is in support of Onyebuchi et al. [14]
who reported that African yam bean is less
sensitive to salt stress at lower salt (NaCl)
concentration. African yam bean was able to
adjust its physiological activities to salt stress
condition [17, 18], which would result in improved
plant growth. There was no significant difference
(p<0.05) among varieties of African yam bean at
0 kg/l in different morphological parameters
evaluated. This is in line with the findings of
Onyebuchi et al. who reported a no significant
difference among varieties of African yam bean
studies. It is probable that this may have been
that all varieties studied were from a single
ancestor.

Sodium chloride (NaCl") significantly affected
some important morphological traits  of
Sphenostylis stenocarpa evaluated. In this study
our result is in agreement with the earlier findings
of Onyebuchi et al. [14] who reported that high
concentrations of sodium chloride (NacCl)
significantly (P<0.05) reduced the growth
parameters of African yam bean seedling. All
varieties treated at various levels with NacCl
performed poorly than those without treatment
(control). These investigations are in agreement
with similar studies in different plants [17, 19, 20].
The number of seed germinated, plant height,
flower colour, number of pod per plant, number
of seed per pod and pod length were significantly
(p<0.05) reduced at 12 weeks of treatment. This
is in agreement with the findings of Onyebuchi et
al. [14] who states that the mechanism by which
salinity affects growth of plant depends on the
time scale over which the plant is
exposed.

Salt stress significantly reduced (p<0.05) the
germination of African yam bean. This
observation is in agreement with the works of
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other researchers on the effect of salt stress on
seed germination of various crops like Oriza
sativa [21], Triticum aestivum [22], Zea mays
(Carpi et al., 2009). Brassica spp. [23, 18] and
Glycine max [24]. Salt induced inhibition of seed
germination could be attributed to osmotic stress
or to specific ion toxicity (Huang & Redman,
1995).

5. CONCLUSION

Salt stress is one factor that greatly influences
the production of Sphenostylis stenocarpa. The
result obtained from this study revealed that salt
stress affected the yield performance of this crop,
there was significant difference among level
(1 kgll, 2 kg/l, 3 kg/l) of NaCl concentrations
on parameters studied. There was
however, no significant difference observed
among varieties at 0 kg/l. From the
result obtained, it could be said that Okg/l  had
the best results in most parameters
evaluated.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

Dienlein U, Aaron B, Tomoaki H, Weileo
G, Xu JI. Plant salt tolerance mechanism.
Trends in Plant Science. 2014;
19(6).

Fahad S, Hussain S, Matloob. Plant
growth regulation. Netherlands: Springer;
2015.
Baiyeri SO, Uguru MI, Ogbonna PE,
Okechukwu R. Comparative and
productive interactions of African yam
bean and cassava intercrop in a derived
savanna agro-ecology. Poster presented
at the World Congress on Root and Tuber
Crops, held at Nanning, Guangri, China,;
2016.

Available: www.gcp21.org.wcrt.

Baudoin JP, Margeai G. Yam bean
Sphenostylisstenocarpa (Hochst Ex. A.
Rich) Harms. In Reameakers, H. (Eds.)
Crop production in tropical Africa.
2001;372-377. Directorate General for the
International Cooperation (DGIC),
Brussels, CO.

Osuagwu AN, Nwofia GE. Effect of spent
engine oil on the germination ability of


http://www.gcp21.org.wcrt/
https://www.researchgate.net/profile/Ann-Osuagwu

10.

11.

12.

13.

Osuagwu and Edem; AJOB, 13(1): 14-21, 2021; Article no.AJOB.70190

eleven accessions of African yam bean
seeds (Sphenostylis sternocarpa Hochst
ex A. Rich) Harms. Journal of Agriculture
and Veterinary Science. 2014;7(1):59-
62.

Okpara DA, Omaliko CPE. Effects of

stakiung , nitrogen and phosphorous
fertiizer rates on vyield and yield
components of African yam bean

(Sphenostylis stenocarpa). Ghana Journal
of Agricultural Science.1995;28(1):211-
214,

Potter D, Doyle JJ. Origins of the African
yam bean (Sphenostylis stenocarpa,
Leguminosae): Evidence from morphology,
isozymes, chloroplast DNA and linguistics.
Economic Botany. 1992;46:276-
292.

Osuagwu AN, Chukwurah PN, Ekpo Al,
Akpakpan EE. Variation, correlation and
path coefficient analyses in seed yield and
related characters in local accessions of
African Yam Bean (Sphenostylis
stenocarpa) from Southern Nigeria. African
Journal of  Agricultural Research.
2014;9(2):211-215.

Murrillo-Amador B, Yamada S, Yamaguchi
T, Rueda-Puente E, Avillo N, Garcia
Hernandez JL. Lopez-Aguilar R, Troyo
Dieguez E, Nieto Garibay A. Influence of
calcium silicate on growth, physiological
parameters and mineral nutrition in two
legume specie under salt stress. Journal of
Agronomy and Crop Science. 2007;193
1413-421.

El Sayed HESA. Influence of salinity stress
on photosyntehic activity and cytological
studies of Zea mays, L. plant using
hydrogel  polymer.  Agricultural  and
Biological Journal of America. 2011;2:907-
920.

Lopez-Aguilar P, Orduno-Cruz A, Lucero-
Acre A, Murillo B. Response to salinity of
the grain legumes for potential cultivation

in arid area. Soil Science and
Plant Nutrition. 2003;49(3):329-
336.

Mechanda G, Garg N. Salinity and its
effects on functional biology of legumes.

Acta Physiologiae Plantarum. 2008;30
:595-618.
Mums R. “Salinity  growth and

phytohormones. In; Lauchi, A. & Luttgeu
(Eds.) Salinity: Environment-plant
molecules. Netherlands: Kluwer.
2002;271-290.

20

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Onyebuchi CO, Osuagwu GGE, Kalu
PE. Effects of salt stress on the
growth and nitrogen assimilation of African
yam bean (Sphenostylis stenocarpa L.).
Journal of Environmental and
Natural Science Research, 2015;1:67-
75.

Khodarahmpour Z, Ifar M, Motamedi M.
Effects of NaCl salinity on maize (Zea
mays L.) at germination and early seedling
stage. African Journal of Biotechnology.
2012;11:298-304.

Oagile O, Mmolotsi R, Segwa A, Babili TP.
African yam bean (Stenostylis stenocarpa)
modulates promiscuously with rhizobium

indigenous to soils of Botswana.
Journal of Plant Studies. 2012;2:111-
113.

Panda AK, Das AB. Salt tolerance and
salinity effects on plants. A. Ecotoxicol.
Environ. Safety. 2005;60:324-
349.

Ulfat M, Arthar H, Ashrafur Akram NA,
Jamil A. Appraisal of physiological and
biochemical selection criteria for evolution
of salt tolerance in canola (Brassica hapus
L.). Pakistan Journal of Botany.
2007;39:1593-1603.

Ikpajiaghe B, Ngeze GC, Folu M, Dania O.
Responses of Sphenostylisstenocarpa
(Hochst. Ex. A. Rich) Harms (African yam
bean) to salinity stress: Germination and
vegetation growth. NJB. 2007a;20:69
-82.

Maggio, A., Raimondi, G., Martuno, A.
&Despsacale S. Salt stress response in
tomato beyond the salinity tolerant
threshold. Environ. Exp. Bot., 2007;59(3):
276-282.

Xu D, Huang X, Xu Z, Schlappi M. The
HYPRP gene EARLI has an auxiliary

role  for germinabity and early
seedling development under low
temperature and salt conditions in

Arabidopsis thalima. Planta. 2011;234(3):
565-577.

Akbarimoghaddam H, Galavi M, Ghanbari
A, Pangehkeh N. salinity effects on seed
germination and seedling growth of breed
wheat cultivars. Trakia Journal of Science.
2011;9:43-50.

Ibrar M, Jabeen M, Tabassum J, Hussain

F. Salt stress tolerance potential of
Brassica juncea Linn. Journal of
Science and Techology. 2003;27:79-
84.


https://www.researchgate.net/journal/IOSR-Journal-of-Agriculture-and-Veterinary-Science-2319-2380
https://www.researchgate.net/journal/IOSR-Journal-of-Agriculture-and-Veterinary-Science-2319-2380
https://www.researchgate.net/journal/African-Journal-of-Agricultural-Research-1991-637X
https://www.researchgate.net/journal/African-Journal-of-Agricultural-Research-1991-637X

Osuagwu and Edem; AJOB, 13(1): 14-21, 2021; Article no.AJOB.70190

24. Essa TA. Effect of salinity stress on growth of Agronomy and Crop Science.
and nutrient composition in three soybean 2002;88:86-93.
(Glycine max L. Merrill) cultivars. Journal

© 2021 Osuagwu and Edem; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle4.com/review-history/70190

21


http://creativecommons.org/licenses/by/4.0

	/Asian Journal of Biology
	13(1): 14-21, 2021; Article no.AJOB.70190

	A. N. Osuagwu1 and U. L. Edem1*
	Authors’ contributions
	Article Information
	DOI: 10.9734/AJOB/2021/v13i130176
	Editor(s):
	Reviewers:
	Received 19 June 2021
	Accepted 21 August 2021
	Published 02 October 2021
	ABSTRACT
	Keywords: Salt stress; salinity; Sphenostylis stenocarpa; sodium chloride; tolerance.
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1 Experimental Site and Collection of Experimental Materials
	2.2 Planting
	2.3 Experimental Design
	2.4 Data Collection
	2.5 Data Analysis
	3. RESULTS
	4. DISCUSSION
	Table 1. Mean ± SE of morphological attributes of 3 varieties of Sphenostylis stenocarpa (Fabaceae) planted under salt-stress for 12 weeks
	Table 2. Analysis of variance for all the parameters of S. stenocarpa (Fabaceae)
	Table 3. Correlation between salt concentration and growth parameters in white accessions of Sphenostylis stenocarpa
	Table 4. Correlation between salt concentration and growth parameters in black accessions of Sphenostylis stenocarpa
	Table 5. Correlation between salt concentration and growth parameters in brown accessions of Sphenostylis stenocarpa
	5. CONCLUSION
	Competing interests
	REFERENCES

