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Abstract: Plant growth is the result of many integrated and regulated physiological processes. Salinity, which
is one of the major abiotic stresses, causes alterations in a wide range of physiological, biochemical and
molecular processes in plants. It decreases plant growth and yield, depending on the plant species, salinity
levels and ionic composition of the salts. In this study, Triticum aestivum L. var. Raj-3765 was selected as the
test species. Six different levels of salinity were maintained to conduct the experiment for finding out level of
tolerance of salinity by this crop plant. Salinity levels were prepared by adding different concentrations of
Saline water (SW) and double distilled water (DW). The best growth of this crop plant was observed at level 2
i.e. SW: DW: 10:90.
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. Introduction

The two major natural environmental factors in the arid region that currently reduce plant productivity
are drought and salinity. Salinity is a major environmental stress and is a substantial constraint to crop
production [1]. High level of salts in the soil can often cause serious limitations to agricultural production and
land development. The main factors that contribute to this problem are the arid and semi-arid climates and the
salt load in the water used for irrigation [2]. There are a range of plants also that are capable of growing under
conditions of saline soil and water [3]. [4] Reported that increasing salt concentration in the environment for
germination, shoot and root length and dry weight can be reduced significantly. High level of salinity
significantly reduced pigment content in leaves [5].

Wheat (Triticum aestivum L.) is a major cereal crop in many parts of the world and used as staple food.
Wheat is a moderately salinity tolerant crop. It belongs to poaceae family. Therefore, increasing wheat
production is a national target to fill the gap between production and consumption. The soil salinity may cause
several deleterious effects on growth and development of plants at physiological and biochemical levels [6]. The
electrical conductivity of the selected wheat cultivar was stimulated by salt stress. Tolerance to environmental
stresses as salinity of plants can be determined by using different parameters. Salinity decreases root length,
shoot length, root dry weight, shoot dry weight, total dry weight and chlorophyll content with increasing level of
salinity. In the present study an experiment has been conducted in the laboratory of Indira Gandhi Centre for
Human Ecology, Environmental and Population Studies, University of Rajasthan, Jaipur for studying salinity
toleration by Wheat. Triticum aestivum L. var. Raj-3765 was selected as test species.

Il. Materials And Methods

For the experimental study, wheat (Triticum aestivum L. var.Raj-3765) was selected as test species.
Ten to fifteen identical seeds were sown in the beginning in each earthen pot (12” diameter earthen pots). The
earthen pots were arranged to completely randomized design with three replication of each treatment. After the
establishment of seedlings, a uniform population of five plants was maintained in each earthen pot.
Following six different levels of salinity were maintained by adding different amount of saline water (SW) and
double distilled water (DW).
Level 1. SW: DW:: 00:100 (Control level)
Level 2. SW: DW:: 10:90
Level 3. SW: DW:: 25:75
Level 4. SW: DW:: 50:50
Level 5. SW: DW:: 75: 25
Level 6. SW: DW:: 100:00
The concentration of salinity varied from 1.4 mg/L (Control level) to 3890 mg/L (Level 6). The experiment was
terminated when the plants completed post- flowering stage. The plants were harvested at the following three
stages.
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1. Pre-flowering stage (after 78 days of treatment)
2. Peak-flowering stage (after 94 days of treatment)
3. Post-flowering stage (after 118 days of treatment)

Plants were harvested for growth analysis (like root length, shoot length, dry weight of root, shoot and
total dry weight). Plant height was measured in centimeters. For dry weight determination, roots and shoots
were separated and dried in hot air oven at 80 C for 72 hours. Chlorophyll (Photosynthetic pigment)
concentration was estimated by methods suggested by [7].

Following formulae was employed to calculate the amount of chlorophyll a and b.
Chlorophyll a mg/gm = 12.7 x Aggz — 2.69 X Agss

Chlorophyll b mg/gm = 22.9 x Agss — 4.68 X Aggs

Chlorophyll (a+b) mg/gm = 8.02 x Aggs + 20.20 x Agys

I11. Results And Discussion

The results of this study indicates that all the parameters i.e. length, dry weight and chlorophyll
concentration were adversely affected with the increasing concentration of salinity, as given in Table 1. Root
length was 7.58 cm, 8.22 cm and 8.35 cm in the controlled condition at pre-flowering, peak-flowering and post-
flowering Stage respectively and slightly increased at salinity level 2 and it was observed to be 8.48 cm, 9.02 cm
and 9.52 cm. Then there was continuous decrease in root length. Shoot length was 23.68cm, 25.06cm and
26.18cm in the controlled condition at pre-flowering, peak-flowering and post-flowering Stage respectively and
slightly increased at salinity level 2 and it was observed to be 25.08cm, 30.1cm and 34.66¢cm. Then there was
continuous decrease in shoot length.

Root dry weight was 0.0387 gm, 0.0569 gm and 0.0602 gm in the controlled condition at pre-
flowering, peak-flowering and post-flowering Stage respectively and slightly increased at salinity level 2 and it
was observed to be 0.0534 gm, 0.0706 gm and 0.081 gm. Then there was continuous decrease in root dry
weight. Shoot dry weight was 0.0769 gm, 0.0885 gm and 0.1843 gm in the controlled condition at pre-
flowering, peak-flowering and post-flowering Stage respectively and slightly increased at salinity level 2 and it
was observed to be 0.1435 gm, 0.1172 gm and 0.2176 gm. Then there was continuous decrease in shoot dry
weight. Total dry weight was 0.1156 gm, 0.1455 gm and 0.2445 gm in the controlled condition at pre-flowering,
peak-flowering and post-flowering Stage respectively and slightly increased at salinity level 2 and it was
observed to be 0.1970 gm, 0.1878 gm and 0.2986 gm. Then there was continuous decrease in total dry weight.
Chlorophyll a was 2.0701 mg/gm, 2.9605 mg/gm and 2.7296 mg/gm in the controlled condition at pre-
flowering, peak-flowering and post-flowering Stage respectively and slightly increased at salinity level 2 and it
was observed to be 3.0420 mg/gm, 4.3333 mg/gm and 4.2146 mg/gm.

Table 1: Effect of different levels of salinity on growth and biochemical parameters of Wheat (Triticum
aestivum L. var. Raj-3765).

Parameters Pre-flowerig Peak-flwering Pagt-lowering ‘
DW:S | DW:S |DW:S | DW:S | DW:S | DW:S | DW:S | DW:S [ DW:S | DW:S | DW:S | DW:S | DW:S | DW:S | DW:S | DW:S | DW:S | DW:S
¥y (W |W |W |W |W (W |W (W |W |W W |[W W (W W |W |W
100:00 | 910 | 7825 | SE0 | 2975 | OI0D | 1OKOD | 10 | RN | SN | D875 | OR1OD | JORAO | 10 | RN | S 37

{Rootlemsth | 738 | B48= | 8= | 786 | 742 | 68 [ 823 | 0D | 88 | B3R | 8H: | T2 | 83

| (cm) LIS2 | 0476 | G512 | 064 | 0576 | 04636 | GIO2 | 0653 | 0634 | 0668 | 0270 | 0302 | 0726

( Shoot lemeth | 2368 | 2308 | 2408 | B0 | 168 | 2fde | 206 | 0= | 204 | 006 | MOk | BHe | Ml

L | 4065 | 276 | 38 | 2es | 3300 | 2905 | 3mto | 126 | amn | 1w | ams | uem | 3w

[Rontdry | @ 0 0.0%6 | 2.08= 10344 | 00802

| weight (sm) 06 400 | S0 | S0

| Shost dry 0.4 0172 | 1N D0M8 | 0188

| weigkt (am) A4 A6 | 501 161 | 051

| Totaldry 04 0187 | 078 DR S

| weight (m) { 8 A48 | A 016 | 04

| Chlorophsll 433 217685 | 272

| 2(mgom) < i =) 330

| Chlorophsll 380 | 31 l b

| b (ms'sm) 30 A4 | SN

| Tatal 880 | 74 4408 | 46860

| chiorophl 3 486 | =251

| (mgdm)
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Table 2: Mean sum of squares due to effect of different levels of salinity on different parameters of wheat
(Triticum aestivum L. var. Raj-3765).

Source | DF | Root Length Shoot Root Dry | Shoot Dry | Total Dry | Chlorophyll | Chlorophyll | Chlorophyll
Length Weight Weight Weight a b (at+b)

Stage 2 5.640 194.061 0.0036 0.084 0.116 9.559 7.161 33.501
(3.61E-06**) (4.67E-09**) | (4.47E-07**) | (3.30E-22**) | (1.96E-22**) | (4.21E-13**) | (9.14E-11**) | (3.85E-20**)

Level 5 5.679 107.703 0.0021 0.011 0.023 6.411 4.322 21.553
(4.03E-10**) | (1.38E-09**) | (1.06E-07**) | (1.43E-09**) | (4.97E-13**) | (4.80E-16**) | (2.96E-12**) | (1.14E-23**)

Int.Stg | 10 | 0.068 12.453 0.0000 0.001 0.001 0.138 0.372 0.758

X (9.97E-01™) (1.17E-01™) (9.97E-01™) (5.96E-01™) (8.12E-01™) (7.85E-01™) | (1.01E-01™) | (4.50E-02**)

Level

Error | 72 | 0.376 7.659 0.0002 0.001 0.001 0.220 0.221 0.378

Data in parenthesis indicate P values.
**Significant at 1%.
ns (Non-Significant)

Then there was continuous decrease in chlorophyll a. Chlorophyll b was 1.5485 mg/gm, 2.1865 mg/gm and
2.2063 mg/gm in the controlled condition at pre-flowering, peak-flowering and post-flowering Stage
respectively and slightly increased at salinity level 2 and it was observed to be 2.0507 mg/gm, 3.8014 mg/gm
and 3.0739 mg/gm. Then there was continuous decrease in chlorophyll b. Total Chlorophyll (a+b) was 3.5283
mg/gm, 5.1456 mg/gm and 4.6669 mg/gm in the controlled condition at pre-flowering, peak-flowering and post-
flowering Stage respectively and slightly increased at salinity level 2 and it was observed to be 5.0919 mg/gm,
8.1323 mg/gm and 7.2865 mg/gm. Then there was continuous decrease in total chlorophyll (a+b).

In the present study, salinity caused a great reduction in growth parameters (root length, shoot length
and dry weight of root and shoot) and chlorophyll content of Wheat with the increase in salinity levels. The term
salinity includes all the problems due to presence of salts in the soil and it interferes in the growth of most crop
plants [8]. Salinity is a major factor in reducing the growth and the productivity of plants [9]. Reduction in plant
growth as a result of salt stress had also been reported in several other plant species [10]. Concentration of Nacl
had a negative effect on agronomic parameters and limited the growth of plants and salt injury symptoms e.g.
chlorosis were clearly visible in the plants at high Nacl concentration [11], [12] and [13]. [14] and [15] reported
that salinity could seriously change the photosynthetic carbon metabolize, leaf chlorophyll content as well
photosynthetic efficiency.

The analysis of variance (ANOVA) revealed that with the increase in salinity levels, there was decrease
in all the parameters of Triticum aestivum L. var.Raj-3765. Mean sum of square (MSS) values and P values are
given in the Table 2. The results are highly significant for harvesting stages and the different salinity levels
maintained in the experiment. The results are non-significant for interactions among the harvesting stages and
the salinity level maintained in all the growth parameters and highly significant for total chlorophyll.

V. Conclusion
The assessment of the effect of salinity on biomass and chlorophyll concentration in wheat plant
(Triticum aestivum L.) Var. Raj- 3765 leads to the conclusion that all the considered parameters were
significantly affected by salt stress. Results of the experiment revealed that the growth was best at level 2 i.e.
SW: DW:: 10:90. Beyond this level of salinity there was more of adverse effect on all the parameters studied.
Production of salt tolerant plants is one of the ways to utilize the waste saline water and lands. The results of this
study will be helpful and suggests as what measures can be taken against this menace in our study area.
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