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Aloe vera (Aloe Barbadeenis Mill) screens at suitable

salinity and sodicity level

Abstract

Salinity limits the growth, exchange and production of plants growth of Aloe Vera (4loe
barbadeenis Mill). This experiment was conducted to remind the effects of (4 dSm'+13.5
(mmol L)', 5 dSm™'+25 (mmol L")"2, 5 dSm"'+30 (mmol L)', 10 dSm"'+25(mmol L")
and 10 dSm'+30 (mmol L")"?) on biomass yield of Aloe Vera. 4 dSm™'+13.5 (mmol L)'
treatment attained maximum biomass yield (153.33 gpot'). Biomass produce was reduced
with the increase of the salts toxicity. Minimum biomass yield (98.10 gpot') was produced at
10 dSm'+30 (mmol L)% 5 dSm'+25 (mmol L)? treatment exhibited improved outcome
i.e. the least diminution % over control (9.99). Salinity- sodicity showed staid effect on
the growth reduction from 9.99% to 36.02%. This reduction fissure was impacted by the
harmful effect of salinity and sodicity on coriander growth. Salinity- sodicity behaved toxic
impact on the growth reduction from 9.99% to 36.02%. Based on the findings, Aloe Vera
(Aloe barbadeenis Mill) was able to grow better at 4 dSm™'+ 13.5 (mmol L) treatment.
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Introduction

In waterless areas saline stress is one of the sternest off-putting
factors for plant growth and yield. According to' approximately 23%
of the world’s cultivated lands is saline while sodic is 37%. Extensive
worldwide research was conducted to investigate the impact of salinity
on plant growth and produce of various plant species.>”

Being the best medicinal herb, The Aloe plant has a shocking
sum of excellent research concerning its benefits which are not alike
of to many other herbs. Reticent people or who have no entrance to
medical support mostly use medicinal plants as medicines. For the
Bacterial and fungal infections, and stomachache and toothache were
treated with geranium of rose-scented and lemon grass respectively
in Algeria. Thus, numerous experiments have been published whose
endeavor of the organic or aqueous extracts of these plants was to
appraise the anti-inflammatory activity either on in vitro human or
on in vivo rodents.'®"" Medicinal and scented plants are benefitted
for diverse purposes as a result of their dynamic components.'
However, environmental conditions strongly influence the quality and
the quantity of secondary metabolites of medicinal plants. Different
studies have been carried out to obtain high produce genotypes of
these plants about response of medicinal and aromatic plants against
the salinity stress under different environmental conditions, in.'
Productivity of crop plants considered definitely salinity stress as one
of the most serious environmental limiting factors. Due to this reality
the salts disturbs the plant physiology, growth and development
aspects.'* In the middle of the 21* century 50% of arable land will be
affected by salinity.!”® Seed priming is a pre-sowing treatment that that
limits hydration to involve the disclosure of seeds with low external
water potential. This technique is a very useful seed treatment that
can boost emergence, growth, yield and salt tolerance mainly under
unfavorable environmental conditions. Different growth stages of
physiological life of medicinal plants have severely affected by salt
stress. Seed germination under saline environment is one of the most
important parts of plant life."® FAO (2000)'” reported that about 20%
of the world’s cultivated land and approximately half of all irrigated

land and 2.1% of the dry agriculture land is affected by salinity. Due
to wrong management of irrigation and drainage salt effectiveness is
increasing more hastily in irrigated lands. Besides, rain, cyclones and
wind add NaCl to coastal agricultural lands.'® The fast raise in the
world’s population needs an increase in cultivated areas to elevate
food. Salinity faces severe ecological troubles that disturb lowland
cover and the supply of animal feed in arid and semiarid zones. Guar
is contemplated as a non-thirsty crop considering drought tolerance
potential.’ Guar grows sound under a broad array of soil conditions
together with alkalinity, salinity and low soil fertility.?’ Guar’s
response to soil salinity stress examined the relationship between the
root system and salt tolerance in 15 guar accessions.?! Growth and
productivity of plants is seriously impacted by salinity being the major
abiotic limiting stress.?? One-third of the irrigated land on earth marks
salinity.”>** Food production lost due to such stress crates awareness
to the importance of plant breeding aspect to introduce salt tolerance
for future prospect of the food requirement worldwide specially arid
and semi- arid zones.? Researchers have done a lot of work on salinity
stress tolerance using molecular and physiological mechanism but
we have to do more for the development of salt tolerance genotypes
rapidly.?® Plant tissues having excessive levels accumulation of Na+
ion one of the key factors inducing salinity damage.?>*’ Correlation
of salinity tolerance of crops is significant with Na+ exclusion
ability.?®?*3 Mechanism of salt tolerance is mainly concerned with
different growth stages. However, differences in salinity tolerance
causes with the growth stage are not done properly yet.”

Materials and methods

A pot experiment was planned to assess the salinity tolerance
of medicinal plant Aloe Vera (4loe barbadeenis Mill) with various
saline and sodic levels in green house of Land Resources Research
Institute, National Agricultural Research Centre, Islamabad, Pakistan
during, 2017. The physiochemical properties of soil used for the pot
experiment were; pH=7, ECe=1.8 (dSm™), SAR=4.7 (mmol L")"?,
Saturation Percentage=21.2 (%),0.M.=0.41 (%), Available P=7.2 (mg
Kg™) and Extractable K=97.7 (mg Kg™'). Keeping in view the pre-
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sowing soil analysis, the different combinations of ECe (Electrical
conductivity) and SAR (Sodium Absorption Ratio) were artificially
developed with salts of NaCl, Na,SO,, CaCl, and MgSO, using
Quadratic Equation.10 Kg soil was filled in each pot. 10 seeds of Aloe
Vera (Aloe barbadeenis Mill) were sown in each pot. Fertilizer was
applied @50-45-40 NPK Kg ha'!. Treatments were; (4 dSm'+13.5
(mmol L), 5 dSm'+25 (mmol L1)"*5 dSm™ +30 (mmol L")"?,
10dSm'+25 (mmol L) 10dSm™'+25 (mmol L')"? and 10 dSm-
+30 (mmol L")". Completely randomized deign was applied with
three repeats. Biomass yield was collected. Statistically analysed data
means were compared at 5 % probability level (Montgomery, 2001).

Results and discussions

Extreme salinity reduces the proficiency of several plants with
different irregular morphological, physiological and biochemical
changes that delay germination, high seedling transience, poor plant
population, diminutive growth and lower yields. Biosaline agriculture
(utilization of these salt- affected lands without disturbing present
condition) is an economical way to use the salt- affected soils and
bring this area under cultivation. Considering these values, a pot
study was carried out to assess the salt tolerance of Aloe Vera (4loe
barbadeenis Mill) under different salt concentrations. Significant
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divergence was initiated with treatments on biomass yield (Table
1). Highest biomass yield (153.33 gpot') was gained by 4 dSm'+
13.5 (mmol L") treatment. Biomass yield was decreased as well as
the toxicity of salts was increased. Minimum biomass yield (98.10
gpot!) was produced at 10 dSm'+30 (mmol L)' Osmotic stress
and ion toxicity are two major causes of salinity stress.’! Low water
potential in saline soils induced osmotic stress which prevents water
absorption in plant tissues.**** Stomata closure is associated to avoid
water loss, which in sequence decreased the photosynthetic rate and
CO, availability and finally reduced the crop produce.”>** Molecular
geneticists and physiologists jointly improved the salinity tolerance.*
Table 1 also explained the % decrease in biomass yield over control.
5 dSm + 25 (mmol L)' treatment performed better results i.e. the
least reduction % over control (9.99). Salinity- sodicity showed serious
effect on the growth reduction from 9.99 to 36.02%. This huge fissure
was impacted by the negative effect of salinity cum sodicity on Aloe
Vera (4loe barbadeenis Mill) growth. Salinity- sodicity showed staid
effect on the growth reduction from 9.99 to 36.02%. This reduction
fissure was impacted by the harmful effect of salinity and sodicity on
Aloe Vera (Aloe barbadeenis Mill) growth. Salinity- sodicity behaved
toxic impact on the growth reduction from 9.99 to 36.02%. Plant
physiology, growth and development are mostly disturbed with salt
toxicity (Borsani et al. 2003).338

Table | Effect of various salinity and sodicity levels on biomass yield of Aloe Vera (Aloe barbadeenis Mill) as medicinal crop

Treatments Biomass yield (gpot™') % decrease over control
ECe= 4 dSm"'+ SAR=13.5 (mmol L") 153332 -

ECe= 5 dSm"' + SAR=25 (mmol L)' 138.00ab 9.99

ECe= 5 dSm"' + SAR= 30 (mmol L)' 133.17b 13.14

ECe= 10dSm"' + SAR=25 (mmol L)' 124.83b 18.58

ECe= 10 dSm"' + SAR= 30 (mmol L)' 98.10c 36.02

LSD at 5% 15.1

Conclusion

Aloe Vera (Aloe barbadeenis Mill) showed more salt tolerance
at 4 dSm'+13.5 (mmol L1)"?than other saline- sodic combinations.
Therefore, Aloe Vera (4loe barbadeenis Mill) is recommended to be
cultivated in salt- affected lands having salinity cum sodicity up to 4
dSm'+ 13.5 (mmol L),
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