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Effect of foliar application of seaweed Ascophyllum nodosum extract
on morpho-physiological characteristics of bean (Phaseolus vulgaris)
under water stress
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Correspondent author: Nezam Armand, nezamarmand@yahoo.com

Abstract. Seaweed extract can improve the physicochemical properties of the soil and has afavorable effect on the plant growth
and development due to having high nutrient content, high water holding capacity, plant growth regulators and beneficia
microorganisms. The aim of this experiment was to investigate the effect of Ascophyllum nodosum extract, a brown aga, on the
morphophysiologica characterigtics of bean plant (Phaseolus vulgaris) under water stress. The experiment was performed in a
Completely Randomized Factorid Design with three replications. Experimental treatments included 4 concentrations of foliar
application of seaweed extract (0, 0.2, 0.4 and 0.6%) and 3 levels of water stressincluding no stress, mild stress and severe stress
(irrigation at 75, 50 and 25% of field capacity, respectively). The results showed that the interaction effects of stress and algdl
extract on the eval uated traits were not significant. However, the seaweed extract significantly increased the leaf area, number of
the leaves, lesf length, surface and length of the roots, root dry weight, the content of chlorophyll aand b and the total chlorophyll
content. Application of aga extract at levels of 0.2 and 0.4% caused a significant increase in the evaluated parameters as
compared with the control plants. The evaluation of water scarcity stress effects showed a significant reduction in the al studied
characterigtics in accordance with increasing water stress level from 75% to 25% of field capacity. The results of this study
showed that foliar application of seaweed extract significantly increased some morphological and photosynthetic properties,
while water stress significantly reduced the investigated parameters.
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Table 1. Mean Comparison of bean morphology indices at different levels of seaweed extract.

Leaf area Leaf length
Seaweed extract Number of |eaf (mmz) mm)
0 23.08b 401.3b 389.3b
0.2% 28.08 a 4733a 449.7 a
0.4% 2750a 456.6 a 449.4 a
0.6% 2350b 456.5a 379.6b
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The means with one same letter in each column are not significantly differences according to Duncan's test.
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Table 2. Mean Comparison of bean morphology indices at different levels of water deficit stress.

Woater deficit stress Plant Number of Number of Shoot dry Leaf area Leaf length
height leaves pods per plant weight
Non-stress 67.44a 328la 1563a 1247 a 596.6 a 530.8a
Moderate stress 57.31b 28.13b 1.188a 0.920b 4305b 4199b
Severe stress 52.63 b 19.25¢ 0.625 b 0.467 ¢ 313.6¢ 334.8¢
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The means with one same letter in each column are not significantly differences according to Duncan's test.
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Table 3. Mean Comparison of bean root indices at different levels of seaweed extract

Seaweed extract Root length Root dry weight Root area
0 25.83b 0.110b 1.092b
0.2% 3042a 0.140a 1135a
0.4% 3L75a 0.147a 1135a
0.6% 30.82a 0.111b 1141a
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The means with one same letter in each column are not significantly differences according to Duncan's test.
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Table 4. Mean Comparison of bean root indices at different levels of water deficit stress.

Water deficit stress Root length Root dry weight Root area Root diameter  Root volume
Non-stress 33.%a 0211a 1163 a 0.079a 0.478a
Moderate stress 28.44Db 0.123b 1.115b 0.055b 0.453b
Severe stress 24.19¢ 0.077c 1.098 b 0.044 c 0.442b
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The means with one same letter in each column are not significantly differences according to Duncan's test.
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Table 5. Mean Comparison of bean photosynthetic pigment at different levels of seaweed extract.

Seaweed extract Chla Chl b TChl
0 15.24b 9.827b 25.06 b
0.2% 16.92a 14.73 a 30.49 a
0.4% 16.95 a 14.56 a 31.51a
0.6% 17.26 a 14.31a 31.57a
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The means with one same letter in each column are not significantly differences according to Duncan's test.
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Table 6. Mean Comparison of bean photosynthetic pigment at different levels of water deficit stress.

Water deficit stress Chl a Chl b TChl Carotenoied
Non-stress 19.37a 16.07 a 35.44 a 322a
Moderate stress 17.38b 12.82b 29.34b 2.09b
Severe stress 13.02¢c 12.25b 24.19¢c 152¢c
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The means with one same letter in each column are not significantly differences according to Duncan's test.
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