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Table 1- Analysis of variance for germination indices of Cyamopsis tetragonoloba plant by humic
acid application under salinity stress

(Mean Squares) b po (Kb

. o azadls Jsb azaiy, Jsb . .
Oyt olie @olilaz o gz ae o Plumule Ra di)cle 7 S 0js
S.0.V D.F Gi inati 9 Fresh weight D ight
ermination (%) length length resh weig] ry weig
(el Ssasc0) A 3 5952.7" 34117 1.909” 0.333” 1.933E-05"
(654 B 3 100.08™ 1.290™ 0.083" 0.012" 5.659E-07""
A*B 9 387.35" 0.627" 0.352™ 0.022" 1.889E-06""
() Error 32 6.77 0.0073 0.005 0.0003" 1.310E-07™"
(Dl pia) B
CV 3.71 5.79 8.7 5.74 13.83
Aoy S5 g gy Jliol zakaw 1o lo gire )l S e oS 5 4wk g % DS

ns, * and ** are non-significant, significant at p<0.05 and p<0.01 levels, respectively
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Table 2- Analysis of variance for germination indices of Cyamopsis tetragonoloba plant by humic
acid application under salinity stress
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(3ol Srag0) A 3 3696.81" 1.718™ 0.606™ 0.116™ 4.824E-05™"
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A *B 9 510.45™ 0.265™ 0.160™ 0.036™ 9.357E-07""
() Error 64 27.27 0.14 0.004 0.00027" 8.464E-08"
(S 33 < pm) R
CV 8.93 11.94 10.14 8.84 7.00
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ns, * and ** are non-significant, significant at p<0.05 and p<0.01 levels, respectively
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Fig. 1. Interaction of salinity and humic acid stress on germination percentage of Lallemantia and
Cyamopsis tetragonoloba plants. Similar letters in each column show non-significance at the p<0.05 level

based on the HSD test.
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Fig. 2. Interaction of salinity and humic acid stress on plumule length of Lallemantia and Cyamopsis
tetragonoloba plants. Similar letters in each column show non-significance at the p<0.05 level based on the

HSD test.
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Fig. 3. Interaction of salinity and humic acid stress on radicle length of Lallemantia and Cyamopsis
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Extended Abstract

Introduction: Lallemantia royleana is an annual herbaceous plant of Lamiaceae family in different parts
of Europe, the Middle East, and especially Iran. Cyamopsis tetragonoloba L. is a plant of the legume family.
A common feature between these two plants is hydrocolloid gums, which stabilize some food emulsions by
absorbing water and increasing the viscosity or forming a gel in the aqueous phase. Due to its diverse and
rich vegetation, Iran can produce countless types of plant gums, and many seeds such as Lallemantia
royleana and Cyamopsis tetragonoloba contain valuable gums. Considering the important therapeutic and
industrial applications of C. tetragonoloba and L. royleanaplants and the need for more information and
reports on determining the best humic acid level and salt stress tolerance of these plants, the purpose of this
research is to investigate the tolerance of two L. royleana and C. tetragonoloba plants to salinity stress in the
germination stage and the initial stages of the growth of two plants under the humic acid application.

Materials and Methods: The experiment was carried out as factorial in a completely randomized design
with three replications at the seed laboratory of the Faculty of Agriculture of Zabol University in 1400. In
this experiment, salinity stress was investigated using sodium chloride at control (no salinity), 70, 140, 210
mM levels and humic acid at (0, 40, 80, and 120 mg/L) levels. Humic acid solution at different salinity levels
was added to each petri dish containing 25 seeds.

Results: The results showed that salinity stress decreased germination percentage, radicle length, plumule
length, seedling length and seedling dry weight of C. tetragonoloba. In this plant, the germination percentage
decreased by 35.34% compared to the control as the salinity stress level increased to 210 mM, and with the
increase of the stress to more than 140 mM, a significant decrease in the germination percentage was
observed. The maximum plumule length of L. royleanaplants was obtained in 70 mM salinity treatment and
40 mg/L fertilizer level. The maximum radicle length in the L. royleanaplants plant was obtained in the
treatment of 40 mg/L of humic acid at a 70 mM salinity stress level. Also, the results showed that the
maximum radicle length (1.46 cm) in the C. tetragonoloba plant was related to humic acid pretreatment at
70 and 140 mM salinity and fertilizer levels of 40 and 80 mg/L.

Conclusion: In general, it can be stated that the germination indices significantly decreased under stress
conditions, and this indicates that humic acid is a suitable pretreatment that can improve the growth indices
of C. tetragonoloba and L. royleanaplants under stressed and non-stressed conditions. With the application
of humic acid at all salinity levels except 210 mM, the germination indices in the two mentioned plants were
in a favorable condition.

Keywords: Germination percentage, Plumule length, Radicle length, Sodium chloride, Vegetative growth

Highlight:

1- The salinity stress tolerance threshold was studied in Cyamopsis tetragonoloba and Lallemantia plants.

2- Humic acid fertilizer in this study mitigated the destructive effects of salinity stress in Cyamopsis
tetragonoloba and Lallemantia plants.
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