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Investigation of Daljin Growth Regulator (Ascophyllum nodosum Extract) under Salt Stress Conditions on
Agronomic and Physiological Traits of Barley (Hurdeum vulgare L.)
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Table 1: soil physicochemical properties.
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Table 2: Analysis of variance of yield of a plant, 1000-grain weight, seed protein content, relative leaf water
content, proline and catalase under Daljin foliar application in salt stress
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S s sl Yield of a 1000 grain Grain protein Sy g JJ” il
S0V ])1«j plant weight percentage RWC Prolin  Catalase
Salt @) 5 2 43.28" 162.4™ 32927 245217 581.17 56749
Daljin (b) ;s 3 10.57 21.69" 15.56" 288.6" 568" 2363.6"

a*b e I 6 1.62" 6.18" 433" 31.46™ 2.84™ 3952

Error s 24 0.64 2.23 1.68 53.1 1.84 146.1

CV% 12.07 4.75 9.94 10.1 14.57 14.58
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ns, * and **: non-significant and significant at 5 and 1 % level of probability, respectively
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Table 3. Mean comparison of main effects the salt stress on measured traits
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Salt (mmol) RWC (%) Prolin (mg/gFW)

- (0) 72.58" 2.27¢

vo (75) 62.25 9.79"

v+ (150) 44.34° 16.17°

5505 gl sime iglis duo pd gty Jlexl s 58 5SS yg03] bl alie g > glls sla Sile
The mean of the same letters based on the Duncan test at 5% is not significant.
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Table 4. Comparison of Simple Effects of Daljin on Traits
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(at 1000) (%) (mg/gFW)
- (0) 51.41° 8.39
16 (0.5) 63.09" 9.69a"
v (1) 63.51° 10.28*
Y (2) 60.89* 9.292"
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The mean of the same letters based on the Duncan test at 5% is not significant.
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Table 5. Comparison of Interactions between Salinity and Daljin Effects on Traits
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Salt Daljin Y .one plant T.G.W protein Catalase
(mmol) (at 1000) (gr) (gr) (%) (unit/gFW)
- (0) - (0) 6.57¢ 33.78" 12.08° 76.3%

- (0) .6 (0.5)  8.04° 34.78" 12.03%% 63.42%

- (0) v (1) 8.18" 38.48° of 44.41°

- (0) Y (2) 9.71* 35.52° 10.23¢ 60.92%
va (75) - (0) 5.39% 28.88e'® 14./15™ 107.6°
va (75) 0 (0.5) 645 32.1¢ 13.445¢ 75.35%
Vo (75) V(1) 8.49® 30.7% 12,50 89.94"
va (75) Y (2) 8.9% 33.92% 11.14%f 65.7%
vo- (150) - (0) 3.89° 26.468 16.6" 135.6"
o (150) -6 (0.5)  4.63% 27.67"% 13.03"¢ 108.7°
vo- (150) v (1) 4.65% 30.3d*" 12cd® 92.55"
va- (150) Y (2) 4.86% 28.82°%8 14.88% 81.94

Q555 (6l sime gl duo po iy Jlesl b 10 (S5l yg03T bl wlie Bgy shils sl Sl
The mean of the same letters based on the Duncan test at 5% is not significant.

O



g =y Slae p by Sl ojlas LI Sl il o)

References oolawl 9,90 @l

5 a8kee p grie Casgazma ;b AYAR Ly (olepd g 0§ (S0P T (S0 TP OBy o ol
AYNYENO (65,5LES s ol asdly alows . St (25 Lyl s Vo F 8, glails &3 ws, slpasls

2 Sl ojlas 5 Soogem sl b 3l Jslxs 5 55l el (25 AVRY L7 «(Soumwdgruns g oy o P o (ool
AT e glaiss bl jo el lalS oy alme (sladsle 055 j0m 50 (g 5 ST T slam 3T o)l5e
5 oS 2 8lae 2 6,58 8 3l VAR L S o g 8 (bbb ol (638 p ol S
YAB-YAD V) A el pole 1o oo (sl almo 52 idissl sloc¥ o8

PR ISR VPSRV I SYDUI IWAPESON IP PSRV IS I R -SNE JUSPPN POpIC s R SNV L L PISPIOUOS
M-AY () Y olyy @ laimgh alre . (Sis (i55 lalpd o paiS o Slee

b ool dslne 5 it cllS )l (g VA L8 cagiij98 00ljpme 9 p iDlgailo hwgryg o «silaS
ho pialen b3l sag 08, Glo kST (129, 0 Shes 5 (Sojglyid Sluogas (S5 » (Seoged Slge g by sloS e
ot OlmlSl plisl gab mlie 5 (55,5LaS Slikod 33 e gyl ienss bz 5 (55,08 5 T B g Bl s

FO-YA NE LS 55505 5955
Abdollahi Sisi, N., Mohammadi S.A., Alavikia, S.S., and Sadeghzadeh, B. 2012. Efficiency of EST-SSR
markers in determination of genetic diversity and relationships of barley landraces. Cereal Research 2(2):123-
133. (In Persian).
Al-Said, ML.A., and Kamal, A.M. 2008. Effect of foliar spray with folic acid and some amino acids and some
amino acids on flowering yield and quality of sweet pepper. Journal of Agriculture Science, Faculty of
Agriculture, Mansoura University 33(10): 7403 - 7412.
Amaliotis, D., Velemis, D., Bladenopoulou, S., and Karapetsas, N. 2002. Leaf nutrient levels of strawberries
(cv. Tudla) in relation to crop yield. Acta Horticulture, 567: 447-450.
Anisimov, M.M., and Chaikina, E.L. 2014. Effect of Seaweed extracts on the growth of seeding roots of
soybean (Glycine max (L.) Merr.) Seasonal changes in the activity 2(3): 19-23.
Anantharaj, M., and Venkatesalu, V. 2001. Effect of seaweed liquid fertilizer on Vigna calajung. Seaweed
Research Utiln 23: 33-39.
Ashraf, M., Ozturk, M., and Athar, H.R .2009. Salinity and Water Stress. University of Osnabrueck,
Germany. 238 pp.
Ashraf, M., and McNeielly, T. 2004. Salinity tolerance in Brassica oil seeds. Critical Review Plant Science 23:
157-174.
Bates, L.S., Waldern, R.P., and Teave, L.D. 1973. Rapid determination of free proline for water stress studies.
Plant and Soil 39: 205-207.
Cakmak, I., and Horst, W. 1991. Effect of aluminum on lipid peroxidation, superoxide dismutase, catalase and
peroxidase activities in root tip of soybean (Glysin max). Plant Physiology, 83: 463-468.
Chakraborty, S., and Newton, A.C. 2011. Climate change, plant diseases and food security: An overview.
Plant Pathology 60: 2-14.
Emam, Y., and Niknejad. M. 2011. An introduction to the physiology of crop yield. Shiraz University Press.
Shiraz. (In Farsi).
Farkhonded, R., Nabizadeh, E., and Jalilnezhad, N. 2012. Effect of salinity stress on proline content,
membrane stability and water relation in two sugar beet cultivars. International Journal of Agricultural Science
2(5): 385-392.
Faten, S.A., Shaheen, A.M., Ahmed, A.A., and Mahmoud, A.R. 2010. Effect of foliar application of amino
acids as antioxidants on growth, yield and characteristics of Squash. Research Journal of Agriculture and
Biological Science 6(5): 583-588.

Gill, S.S., and Tuteja, N. 2010. Reactive oxygen species and antioxidant machinery in abioticstress tolerance in
crop plants. Plant Physiology and Biochemistry 48: 909-30.

Glenn, E.P., Brown, J.J., and Khan, M.J. 1997. Mechanisms of salt tolerance in higher plants. In: Basra, A.S.,
and Basra, R.K. (Eds). Mechanisms of environmental stress resistance in plants. Harwood Academic
Publishers., pp. 83-110.

Haider, M.W., Ayub, Ch.M., Pervez, M.A., Asad, H.U., Manan, A., Raza, S.A., and Ashraf, I. 2012.

W\ &



vy JL» Y c)Lo..i'a VO AL>).:9S4_..“L>),> L;c‘)} t-gL“u‘*“b-‘

Impact of foliar application of seaweed extract on growth, yield and quality of potato (Solanum tubersoum L.).
Soil and Environment 31(2): 157-162.

Kaya, C., Higges, D., and Kirnak, H. 2001. The effects of high salinity (NaCl) and supplementary phosphorus
and potassium on physiology and nutrition development of spinach. Bulgican. Journal of Plant Physiology 27:
47-59.

Ludwig-Muller, J. 2000. Indole-3-butyric acid in plant growth and development. Plant Growth Regulation 2-3:
219-230.

Masoumi Zavariyan, A., Yousefi Rad, M., and Asghari, M. 2015. Effect of seed priming by potassium
nitrate on germination and biochemical indices in Silybum marianum L. under salinity stress. International
Journal of Life Sciences 9(1): 23-29.

Parida, A.K., and Das, A.B. 2005. Salt tolerance and salinity effects on plants: a review. Ecotoxicology and
Environmental Safety 60: 324-349.

Parida, A.K., Das, A.B., Mittra, B., and Mohanty, P. 2004. Salt-stress induced alterations in protein profile

and protease activity in the mangrove, Bruguiera parviflora L Naturforsch 59. 408-414.

Parida, A.K., Das, A.B., Yukika, S., and Prasanna, M. 2004. Effects of salinity on biochemical components
of the mangrove, Aegiceras corniculatum. Aquatic Botany 80:77-87

Pasian, C. 2001. Micronutrient disorders. Ohaio state university fact sheet HYG. 1252-1259.

Pessarakli, M. 2008. Hand book of plant and crop stress. 4th edition. New York, Marcel Dekker Inc, 1254D.
Singh, B., and Usha, K. 2003. Salicylic acid induced physiological and biochemical changes in wheat seedlings
under water stress. Journal of Plant Growth Regulation, 39: 137-141.

Siringam, K., Juntawong, N., Cha-um, S., and Kirdmanee, C. 2011. Salt stress induced ion accumulation,
ion homeostasis, membrane injury and sugar contents in salt-sensitive rice (Oryza sativa L. spp. indica) roots
under isoosmotic conditions. African Journal of Biotechnology, 10: 8.1340-1346.

Turan, M., and Kose, C. 2004. Seaweed extracts improve copper uptake of grapevine. Acta Agriculturae
Scandinavica, Section B - Soil and Plant Science, 54: 213-220.

Verkleij, F.N. 1992. Seaweed extracts in agriculture and horticulture: a review. Biological Agriculture and
Horticulture, 8:309-324.

Wang, W., Vinocur, B., and Altman, A. 2003. Plants responses to drought, salinity and extreme temperatures:
towards genetic engineering for stress tolerance. Planta Heidelberg, 218 (1): 1-14.

Zhang, X., Ervin, E.H., and Schmidt, E.R. 2003. Plant growth regulators can enhance the recovery of
Kentucky bluegrass sod from heat injury. Crop Science, 43: 952-956.

WYy



