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SCREENING OF BIG ONION VARIETIES FOR SODICITY TOLERANCE AT
CAUVERY DELTA ZONE IN SOUTH INDIA

Abstract

Sodicity is a major factor affects crop growth and productivity at global level. Out of
1.5 billion ha of cultivable land at global level, 23% are affected due to salinity and 37% by
sodicity. Fourteen Big onion varieties were screened by employing germination test in an
osmatic solution of Na,CO3 (Sodium bicarbonate).Simultaneously, all the varieties were
allowed to germinate in distilled water (control).Three Replications of 20 seeds of each
variety were counted and distributed over two layers of paper towel (21x21 cm) previously
moistened with water equivalent to three times the dry weight of the paper and tied both ends
with rubber band and kept in a plastic tray with different concentrations ( 0, 25mM, 50mM,
75mM, 100 M) of Na,COs. At the end of the 21st day, final germination percent, root length,
shoot length, root dry weight, shoot weight, Relative water content and membrane stability
index, were recorded in Na,COj solution as against the distilled water was calculated. The
experiment was designed as a completely randomized design with two factors. As a result a
decline in all onion growth paramers, with increasing sodicity stress has been recorded.
Significant differences were observed between the varieties and different Na,COs
concentrations. Irrespective of Na,CO3; concentrations, Bhima Safed recorded significantly
maximum stress tolerant index compared to other varieties and minimum stress tolerant index
value recorded bhima red variety. Based on stress tolerant index, Bhima safed variety tolerant

to sodicity stress and Bhima red variety sensitive to sodicity stress.
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Introduction

Sodicity is a major factor affects crop growth and productivity at global level.
According to the estimates, about one third of the irrigated land on the earth is affected by
salt stress. Out of 1.5 billion ha of cultivable land at global level, 23% are affected due to
salinity and 37% by sodicity. Salinity is caused due to high accumulation of Ca, Mg as well
as sodium and then anions such as SO4, NO3, CO3 and HCOg, Cl, etc. and sodicity is due to
high accumulation of sodium in the soil.. Sodicity is a term given to the amount of sodium
held in a soil. In sodic soils, high alkalinity, exchangeable sodium, presence of CaCO3 and
poor air water relations, affect the availability of nutrients (Swarup, 1994). The amount of
sodium as a proportion of all cations in a soil is the main measure of sodicity used, and is
termed the exchangeable sodium percentage (ESP).The pH of sodic soil more than eight, ESP



is more than 15 and EC is less than 4 (Tomaz, A et al., 2020). Sodic soils have poor structure,
they ‘slump’, ie, aggregates disintegrate causing the soil to lose structure. Sodic soils are hard
setting when dry and sticky when wet. They are also prone to water erosion. Sodicity on
onion seedling emergence, bulb establishment and growth can be affected due to hard setting
and crusting of soil or frequent waterlogging due to poor drainage. Root growth is restricted
due to soil being denser, containing little air. If the exchangeable Na is large, less Ca, K and
Mg is available in the soil and taken up by plants; some of these cations, especially K are
replaced by Na in plants. Sodium and chloride may be directly toxic and cause characteristic
leaf burn in susceptible species .The tan or brown necrotic lesions are usually sharply
separated from the adjacent healthy green tissue with no symptoms of progressive
deterioration in cells adjacent to the lesion. Duration of exposure to the accumulated toxic
ions may be a factor in the development of injury. Weather conditions are also critical.
During the spring, leaves may contain toxic levels of Cl or Na and show no symptoms of
injury. Leaf burn appears suddenly following the onset of hot, dry weather in early summer.

Vegetable crops tend to fall into more sensitive sodicity — tolerant categories. The
only notable exceptions are asparagus, radish, sugar beet and cluster bean under marginal
conditions of sodicity, the growth of many vegetables is stunted without showing visible
injury symptoms. At high sodicity levels, some vegetables exhibit pronounced injury
symptoms in the later stages of growth. Onion is sensitive to sodic stress during its earlier
growth stages, ionic stress occur in its growth stages. When plant exposed to sodicity stress
causes tip burning symptom of onion leaves resulting high economic loss.

Onion is one of the most important commercially grown vegetable crops in India.
Two types of onion, Allium cepa var. cepa and Allium cepa var. aggregatum are under
cultivation in india. Allium cepa var. cepa commonly referred as big onion or common onion.
India is the second largest producer of onion after china with an annual production of 55 lakh
tonnes in 5.3 lakh hectares. In Tamilnadu onion is cultivated in 28,000 hectares with a total
production value of 3 lakh tonnes. Onion is an ancient crop that is believed to be originated in
Central Asia, and has been under cultivation for over 5000 years. In addition onion is added
as an important spice ingredient in foods, soups, salads and stews. It is rich in vitamin E and
has a myriad of therapeutic properties including the prevention of age- dependent changes in
the blood vessels, loss of appetite, treatment of bacterial infections such as dysentery,
management of ulcers, wounds, scars, asthma and also as an adjuvant therapy for diabetes
(WHO, 1999). Selenium level in onion was found to be 0.024 pg g *, which plays important
role in the health and immune system. Antioxidants in onion lowers oxidative stress suppress
inflammation and enhance immunity. Sodium toxicity can be seen as necrosis of leaf tips and

plant yellowing in onions.



In Tamil Nadu 4.69 lakh ha area has been affected by different levels of salinity and
sodicity. Tiruchirappalli is important district of Tamil Nadu have 11,165 ha of land affected
by salinity and sodicity. In Tiruchirappalli district, Manikandam block are affected severely
due to sodicity with an area of around 5000 acres. In manikandam block, sodicity cause onion
tip burning symptom and affect the onion bulb formation. The experiment was carried out in
sodic soil at Horticultural College and Research Institute for Women, manikandam block,
Trichy, to screening Allium cepa var. cepa varieties for sodicity tolerance. Evaluation of

sodicity tolerance onion varieties help the farmers to cultivate onion in sodic soil condition.

Materials and Methods

The study was conducted at Horticultural College and Research Institute for Women
(HC& RI (W)), Trichy, India, during 2021. The method suggested by Arunkumar et al.,
(2021) was followed to screen the big onion varieties against sodicity stress environment
under laboratory conditions. Fourteen Big onion varieties were screened by employing
germination test in an osmatic solution of sodium bicorbanate (Na,COg3).Simultaneously, all
the varieties were allowed to germinate in distilled water (control).Three Replications of 20
seeds of each variety were counted and distributed over two layers of paper towel (21x21 cm)
previously moistened with sodic solution equivalent to three times the dry weight of the
paper and tied both ends with rubber band and kept in a plastic bucket with different
concentrations (0, 25mM, 50mM, mM, 100 M ) of sodium bicorbanate (Na,CO3) and
covered with polythene bag and placed at 25£1°C in an illuminated germinator.. Germination
percentage was recorded 7 days after. At the end of the 21st day, final germination per cent,
root length, shoot length, vigour index, stress tolerant index were recorded in sodium

bicorbanate (Na,CO3) solution as against the distilled water was calculated.

The experiment was designed as a completely randomized design with two factors.
The first factor was the varieties and the second one is external sodicity stress. The analysis of
Variance Tukey’s is the procedure used to analyse the means. seed was considered to be
germinated when the emerging radicle elongated to 1 mm. Radicle length, hypocotyl length,
seedling fresh weight and dry weight were calculated as described by Uniyalet al., (1998).
Observations were recorded on germination percentage, root length (cm), shoot length (cm),
root dry weight (mg) and shoot dry weight (mg). Analysis of variance was carried out as
described by Steel et al., (1997). Statistical significance of means was tested by Randomised
Block Design.



Table 1. Effect of different concentrations of sodium bicorbanate (Na,COs) on
germination percentage of big onion varieties.

Varieties OmM 10 mM 20mM 30 mM 40mM 50mM Mean
A. 80.00* | 72.00* 68.00* 54.00* 48.33* 41.33* 60.61*
Krithiman
Bhimasafe | 85.33* | 78.66* 84.00* 65.66* 58.33* 47.33* 69.78*
d
Bhimashwe | 85.66* | 77.33* 76.00* 64.00* 53.33* 43.33* 65.78*
ta
A. Kalyan | 70.66 62.66 61.33 55.00* 47.33* 42.00* 56.49*
Bhimashak | 74.66* | 61.33 60.00 52.33 37.33 28.00 52.27
ti
AFDR 76.00* | 65.33 61.33 51.33 36.00 32.66 53.77
Bhima 69.33 64.00 60.00 50.66 36.00 32.66 52.10
Light red
Bhima 57.33 54.67 53.33 46.66 37.33 22.00 45.21
Dark red
B. Kiran 73.33* | 64.00 62.00 50.00 39.00 32.00 53.39
A.Yojith 77.33* | 69.33* 65.33* 51.33 38.66 28.33 55.04
Bhima 68.00 65.33 61.33 51.33 37.66 25.33 51.50
Super
Bhima 62.00 60.00 58.66 49.33 36.4 24.00 48.40
Shubra
Bhimaraj |60.00 58.00 55.00 43.33 35.33 23.00 45.77
Bhima Red | 51.33 44.67 43.33 40.66 32.33 18.00 38.8
Mean 70.42 64.09 62.11 51.78 40.95 31.42 53.46
SEd CD(0.05)

Variety 0.43 0.85

Sodicity 0.28 0.55

Variety X Sodicity 1.05 2.08




Table 2. Effect of different concentrations of sodium bicorbanate (Na,COs) on root
length of big onion varieties

Varieties OmM | 10 mM 20mM 30 mM 40mM 50mM Mean
A 570% | 5.47* 5.00* 4.80* 3.97* 1.13* 4.35
Krithiman
Bhimasafed | 657 | 593+ | 583+ | 5500 | 467¢ | 120 | 495
Smmashwet 5 80* 5.73% 5.63* 4.87* 3.10 1.17* 4.38
A. Kalyan 510 | 5.03* 4.67* 4.00% 3.70* 0.77 3.88
Bhima 433 | 403 3.90 3.67 3.30* 0.88 3.35
shakti
AFDR 500 | 507% | 390 3.77 250 0.83 351
Shima Lot | 597+ | 567 | 560 | 470 | 403 | 083 4.47
E’e*(‘;ma Dark | 407 | 333 2.80 2,57 1.50 0.60 2.48
B. Kiran 5 43* 5.10* 4.93* 4.07* 3.43* 0.80 3.96
A.Yojith 4.97 5.20* 4.73* 4.57* 4.20* 0.73 4.07
Bhima 480 | 4.90% | 440 3.87 363* | 076 3.73
Super
Bhima 434 | 354 3.00 2.54 1.86 0.70 3.06
Shubra
Bhima raj 430 | 344 2.90 2.44 1.66 0.65 2.95
BhimaRed 1 400 | 311 2.60 2.37 1.30 0.50 2.31
Mean 5.08 4.68 4.28 3.84 3.06 0.83 3.68
SEd CD (0.05)

Variety 0.03 0.06

sodicity 0.02 0.03

Variety X |0.07 0.14

sodicity




Table 3. Effect of different concentrations of sodium bicorbanate (Na,CO3) shoot length
of big onion varieties

Varieties OmM | 10 mM 20mM 30mM | 40mM 50mM Mean
A Krithiman | 7.50% | 6.10 5.83 573 | 530 153 533
Bhimasafed | 9.00% | 9.00% | 867* | 843* | 6.80% | 3.23* 753
Bhimashweta | 7.10 | 7.10 | 6.90% | 657* | 530 240 >-90

A Kalyan | 690 | 683 | 687* | 633* | 580% | 247* >87
Bhimashakti | 7.00 | 6.67 6.00 5.33 4.23 1.87 5.18

AFDR 730 | 5.0 5.83 5.67 5.13 1.80 5.21
Bhimrzd"ight 733 | 6.90 6.57 580 | 5.0 1.67 561
BhiTZdDark 580 | 5.77 5.43 4.93 4.00 2.30* 471

B.Kiran | 670 | 6.30 5,67 507 | 460 2.03 506

AYojith | 7.30 | 5.93 5.83 5.67 5.03 0.40 5.03
Bhima Super | 6.47 | 6.10 5.32 4.67 457 1.63 4.81

Bhima Shubra | 7.50% | 5.70 5.83 573 | 530 153 4.63
Bhimaraj | 7.30 | 5.93 5.67 543 | 510 3.23 4.53
BhimaRed | 7.10 | 5.37 5.10 4.37 4.10 2.40 4.30
Mean | 7.1 6.72 6.45 6.07 5.25 2.04 5.62
SEd CD(0.05)

Variety 0.04 0.09

sodicity 0.03 0.06

Variety 0.11 0.23

sodicity




Table 4. Effect of different concentrations of sodium bicorbanate (Na,CO3) vigour index
of big onion varieties

Varieties OmM 10 mM 20mM 30 mM 40mM 50mM Mean
A.
Krithiman | 1056* 833* 736 569 448* 110 625*
Bhima
safed 1320% | 1177* | 1218* 915* 669* 210* 920*
Bhima
shweta | 1041* 992* 952* 732% 448* 155 720*
A Kalyan | o o 743 708 568 450* 136 576
Bhima
shaki 846 656 594 471 281 77 488
AFDR 935 717 597 485 275 86 516
Bhima
Lightred | 922 804 730 532 339 82 568
Bhima
Darkred | 566 497 439 350 205 64 354
B.Kiran | ge9 730 657 457 313 01 523
A-Yojith 949 772 690 526 357 32 554
Bhima
Super 766 719 593 438 309 61 481
Bhima
Shubra 734 554 518 408 261 54 422
Bhimaraj | oo 543 471 341 239 89 397
Bhima
Red 570 379 334 274 175 52 297
Mean 868 723 660 505 341 93 531
SEd CD(0.05)
Variety 18.0 35.65
sodicity 11.82 23.34
Variety X |44.23 87.33
sodicity




Table 5. Effect of different concentrations of sodium bicorbanate (Na,COg3) stress
tolerance index of big onion varieties

Varieties OmM 10 mM 20mM 30 mM 40mM 50mM Mean

Bhima safed 86.5* 79.4* 75.5* 72 4% 70.5* 68.0* 75.38

A. Kalyan

834 | 764 | 717 | 665 62.6 61.0 70.27
Bhimashakti | 18 | 755 | 709 | 665 | 654 506 | 69.95
AFDR 8211 | 775 | 721* | 693 | 684* | 603 | 7162
Bhima Light
red 833 | 703 66.4 65.5 59.3 59.4 67.37
Bhima Dark
red 835 | 75.7 615 58.2 56.3 54.6 64.97
B. Kiran 83.3 | 789 | 734* | 702* | 69.1 60.9 | 72.63
A.Yojith 848 | 76.7 63.8 60.9 58.3 56.0 66.75
BhimaSuper | g0 | 765 | 71.9* | 675 | 664* | 508 | 70.68
Bhima Shubra | g3 | 783 63.1 60.9 60.1 5.0 67.40
Bhima raj 84.0 76.7 63.5 60.2 57.3 55.6 66.22
BhimaRed | g45 | 743 | 603 | 564 | 554 527 | 63.93
M 83.68 | 76.49 | 6852 | 6537 | 63.43 59.93 | 69.57
SEd CD(0.05)
Variety 0.46 0.92
sodicity 0.30 0.60
Variety X |1.15 2.27
sodicity




Table 6. Effect of different concentrations of sodium bicorbanate (Na,COj3) Relative

water content of big onion varieties (10 seedlings

Varieties OmM 10mM | 20mM | 30mM | 40mM 50mM Mean
A-Krithiman | g5« | 764 | 721* | 707% | 601* | 669% | 7337
Bhimasafed | gg5« | 794* | 755+ | 724* | 705% | 680% | 7538
Bhimashweta | g43 | 783« | 731* | 700* | 698* | 6525 | 7345

AKalyan | g18 | 764 | 707 | 665 | 626 610 | 70.27
Bhimashakti | 818 | 755 | 70.9* | 665 | 654* | 596 | oo

AFDR 821 | 775 | 721* | 693" | 684" | 603 | _ o
shima oMt | g3z | 703 | 664 | 655 | 593 | 594 | o
shmaDartk | g35 | 757 | 615 | s82 | 563 | 546 |

B.Kian | 833 | 789% | 734* | 702 | 691" | 609 | ..

AYojith | 848 | 767 | 638 | 609 | 583 | 560 | ..o
Bhima Super 82.0 76.5 71.9 67.5* 66.4* 59.8 70.68

Snima 830 | 783 | 631 60.9 60.1 590 | oo
Bhimaraj | g49 76.7 63.5 60.2 57.3 556 | 66.93
BhimaRed | gq5 | 743 | 603 | 564 | 554 | 527 | 6393
ME" 8368 | 7649 | 6852 | 6537 | 6343 | 59.93 | 6957
SEd CD(0.05)
Variety 0.26 0.51
sodicity 0.22 0.49
Variety X 10.72 1.32
sodicity




Table7. Effect of different concentrations of sodium bicorbanate (Na,CO3) Membrane
stability index of big onion varieties (10 seedlings)

Varieties omM 10 mM 20mM 30 mM 40mM 50mM Mean
A. Krithiman | =, 68.8* | 650% | 641* | 61.9* 56.4% | 64.55
Bhimasafed | o) o | 05¢ | g7.2% 65.0% 63.0* 582* | 66.35
Bhimashweta | .o | go3x | e5.9% | 648% | 602 550 | 64.62

A. Kalyan 717 66.2* 61.4 57.6 56.4* 50.4 60.62

1 1 * *
Bhima shakti 70.7 65.9 61.2 60.4 54.8 48.3 60.22
AFDR 72.3 67.8% | 641* | 63.4* 55.3 49.1
62.00
Bhima Light
. 1.1 . 4. 4.4 48.
e 65.3 6 60.9 54.0 5 8.9 .
Bhima Dark
bt 70.9 56.9 53.5 52.0 49.6 452 1 68
Ki 8* | 68.2* 8 | 658% | 56.7* 51.2
B. Kiran 73.8 65.8 63.58
A.Yoijith 71.1 58.9 55.3 53.3 51.0 453
ol 55.82
Bhima Super 71.4 66.4* 62.8* 61.4* 55.3 50.6 61.32
Bhima A
o 735 58.2 55.7 55.5 54.0 486 o eq
Bhima raj
71.8 58.6 55.2 52.3 50.6 445 55.50
BhimaRed | ¢4 4 55.2 51.8 51.4 477 413 52.80
Ngan 7148 | 6364 | 6041 | 5864 | 55.06 49.50 59.9
SEd CD (0.05)
Variety 0.21 0.46
sodicity 0.27 0.37
Variety X sodicity 0.76 1.20




Result & Discussion

The analysis of variance showed significant differences among the genotypes and
treatments (Table 1). Significant differences were observed under different Na,CO;
concentrations of0 mM, 10 mM, 20 mM, 30 mM, 40 mM, 50mM.

A decline in seed germination percentage with increasing stress has been recorded
(Table 1). Significant differences were observed for germination percentage between the
varieties and different Na,COj3 concentrations. Irrespective of Na,CO3 concentrations, Bhima
Safed recorded significantly maximum germination percentage (85.33%) compared to other
varieties. Germination percentage was lowest in Bhima Red varieity (18%). At all
concentrations(0 mM, 10 mM, 20 mM, 30 mM, 40 mM, 50 mM) of Na,CO3;Bhima Safed
variety recorded significantly maximum germination percentage compared to other varieties
and the same trend maintained in all concentrations of Na,CO3z Bhima red exibited minimum
germination percentage compared to other varieties. At maximum sodicity concentration 50
mMNa,COgsthe variety Bhimasafedvariety exhibited maximum (47.33%) and Bhima Red

varieity exbited minimum (18%) values.

It was observed that germination percentage with decreasing water potential of the
environment probably was triggered by the low hydraulic conductivity where, Na,CO3;
makes water unavailable to seeds, affecting the imbibition process of the seed which is
fundamental for germination. Results of the current study were in agreement with findings of
El-Saifi et al., (2010), Souguiret al., (2013), Ravi et al., (2011) and Nieto-Garibay et al.,
(2010).

Root length

Root length is an important trait against Sodicity stress in plant varieties, with longer
root growth has resistant ability for salt. Sodicity stress cause drought stress, while that
condition Early and rapid elongation of roots is an important indication of tolerance. Ability
of continued elongation of root under water stress and longer root length at deeper layer are
useful in extracting water in upland conditions (Kim et al., 2001, Narayan, 1991).The high
Na+ as a result, water deficiency occurs around the root system of plants (Qadir et al., 2007).
The plant embryo grows at germination and progresses radicles that become the primary
roots and penetrate down into the soil. After radicle emergence, hypocotyl emergesand lifts

the growing tip above the ground. Under drought stress condition, the root develops faster



than the hypocotyls toa cclimatize the drought stress. Therefore, the growth of radical and

hypocotyls should reflect thea daptability of plant to drought stress (Zhu et al., 2006).

A decline in seedling root length with increasing sodicity stress has been recorded
(Table 2). Significant differences were observed for root length between the varieties and
different Na,COs; concentrations. Irrespective of Na,CO; concentrations, Bhima Safed
recorded significantly maximum root length (6.57cm) compared to other varieties. Root
length was lowest in Bhima Red varieity (0.5cm). At all concentrations(0 mM, 10 mM, 20
mM, 30 mM, 40 mM, 50 mM) of Na,CO3;Bhima Safed variety recorded significantly
maximum root length compared to other varieties and the same trend maintained in all
concentrations of Na,COz;Bhima red exibited minimum root length compared to other
varieties. At maximum sodicity concentration 50 mMNa,COgsthe variety Bhima safed variety
exhibited maximum (1.2 cm) and Bhima Red varieity exbited minimum (0.5 cm) root length

value.

Shoot length

The impact of sodicity stresses on Shoot length of 14 big onion varieties screened
through laboratory experiment was assessed. In terms of Shoot length of 14 big onion
varieties exhibited significant variations in response to different sodicity levels (Table 3).
Among 14 big onion varieties Bhima Safed variety recorded significantly maximum Plant
height compared to other varieties in different concentrations (0 mM, 10 mM, 20 mM, 30
mM, 40 mM, 50 mM) of Na,COs and the same trend maintained in all concentrations of
Na,CO3 Bhima red variety exibited minimum Shoot length compared to other varieties. At
maximum sodicity concentration 50 mMNa,COsthe variety Bhima safed variety exhibited
maximum (1.23 cm) and Bhima Red varieity exbited minimum (0.5 cm) shoot length value.
Vigour Index

Different levels of sodicity also caused adverse effects at various intensities on vigour
index of big onion seedlings (Table 4). Among 14 big onion varieties Bhima Safed variety
recorded significantly maximum vigour index compared to other varieties in different
concentrations (0 mM, 10 mM, 20 mM, 30 mM, 40 mM, 50 mM) of Na,COs3 and the same
trend maintained in all concentrations of Na,CO3; Bhima red variety exibited minimum
vigour index compared to other varieties. At maximum sodicity concentration 50 mM
Na,COs the variety Bhima safed variety exhibited maximum (210) and Bhima Red varieity

exbited minimum (52) vigour index value.



Stress tolerant index

Different levels of sodicity also caused adverse effects at various intensities on vigour
index of big onion seedlings (Table 5). Among 14 big onion varieties Bhima Safed variety
recorded significantly maximum stress tolerant index compared to other varieties in different
concentrations (0 mM, 10 mM, 20 mM, 30 mM, 40 mM, 50 mM) of Na,COj3 and the same
trend maintained in all concentrations of Na,CO3 Bhima red variety exibited minimum
vigour index compared to other varieties. At maximum sodicity concentration 50 mM
Na,COs the variety Bhima safed variety exhibited maximum (68 %) and Bhima Red varieity
exbited minimum (52.7 %) stress tolerant index value.

Relative water content
The revealed significant difference in Relative water content between the big onion

varieties and different different Na,CO3 concentrations (Table 6). Irrespective of Na,COj3
concentrations, Bhima Safed recorded significantly maximum Relative water content (86.5%)
compared to other varieties. Relative water content was lowest in Bhima Red varieity (52.7
%). At different sodicity concentrations (0 mM, 10 mM, 20 mM, 30 mM, 40 mM, 50 mM of
Na,CO3) Bhima Safed variety recorded significantly maximum Relative water content
Compared to other varieties and the same trend maintained in all concentrations of
Na,CO Bhima red exibited minimum relative water content compared to other varieties. At
maximum sodicity concentration 50 mM Na,COgsthe variety Bhima safed variety exhibited
maximum (68%) and Bhima Red varieity exbited minimum (52.7 %) Relative water content
value. The high Na+ as a result, water deficiency occurs around the root system of plants
(Qadir et al., 2007).Under such forced water deficiency environment, leaf relative water
content reduced.(Marschner, 1995) and allow to retain the excess amount of water to regulate
the desired rate of metabolism during the spell of draught stress (desiccation period) around
the roots as well in leaf tissues (Delatorre et al., 2010).
Membrane stability index

The impact of sodicity stresses on seedling dry weight of 14 big onion varieties
screened through laboratory experiment was assessed. In terms of membrane stability index
of 14 big onion varieties exhibited significant variations in response to different sodicity
levels (Table 7). Among 14 big onion varieties Bhima Safed variety recorded significantly
maximum membrane stability index compared to other varieties in different concentrations(0
mM, 10 mM, 20 mM, 30 mM, 40 mM, 50 mM) of Na,CO3 and the same trend maintained in
all concentrations of Na,CO3; Bhima red variety exibited minimum membrane stability index

compared to other varieties. At maximum sodicity concentration 50 mMNa,COsthe variety



Bhimasafed variety exhibited maximum (58.2) and Bhima Red varieity exbited minimum

(52.3) seedling dry weight value.

Conclusion.

The impact of sodicity stresses on 14 big onion varieties screened through laboratory
experiment was assessed. As a result a decline in all onion growth paramers, germination per
cent, root length, shoot length, root dry weight, shoot weight, Relative water content and
membrane stability index with increasing sodicity stress has been recorded . Significant
differences were observed between the varieties and different Na,CO3; concentrations.
Irrespective of Na,CO3 concentrations, Bhima Safed recorded significantly maximum value
in all growth parameters compared to other varieties and minimum value recorded bhima red
variety. Hence result is Bhima safed variety tolerant variety to sodicity and Bhima red variety

sensitive sodicity.
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