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Table 1. Some physicochemical properties of the soil

Mn Cu Zn Fe Kaa Paa N

0.C CaCo; Clay Silt Texture EC pH

(mg.kg™)

(%) - dsmt -

717 146 103 51 280 21 0.08

285 22 31 Loam 072 7.6
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Table 2. Some chemical properties of the vermicompost

Mn Cu Zn Fe p

K N OC CNN EC pH

(mg kg™)

(%) ds.mt

360.7 70.8 2395 4223 0.85

12 16 17 10.62 13.2 7.61
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Table 3. Analysis of variance of the effect of moisture stress and vermicompost on some plant traits

Mean square

Source of variation DF Dry weight Mn Cu Zn Fe
Moisture stress 2 45.41™ 2841™  41.19™ 1.359™ 850.7"
Vermicompost 3 7.02™ 956™  5.384™ 28.54™ 596.8™
Moisture stressxVermicompost 6 0.731" 13,52  1.022° 2.716"™ 25.26"
Error 24 0.264 37.05 0.370 2.639 8.462
C.V. (%) 7.23 21.08 9.27 6.11 6.25

009 e S Fh\;ns {(p<0.05) g ol gine ® (p<0.01) e o jlo s ¥

** Significant at the level (p <0.01), " Significant at the level (p <0.05), ns Lack of significance
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Figure 1. Interaction of moisture levels and vermicompost on the dry weight of Basil shoots (g pot™)
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Figure 2 . Interaction of moisture levels and vermicompost on Basil shoot Fe concentration (mg kg™)
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Figure 3. Interaction of moisture levels and vermicompost on Cu concentration of Basil shoots (mg kg™)
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Table 4. Mean Comparison of the main effects of moisture stress and vermicompost on Mn and Zn
concentration on shoots

Moisture Zn Mn
Treatment levels concentration concentration
(mg kg™
(% FC) Moisture levels 100 27.50+0.642 99.41+2.46%*
75 20.51+0.61° 93.77+3.79%
55 16.71+0.68° 70.39+2.94b
Vermicompost (g kg™ Soail) 0 19.40+1.74° 75.86+4.79°
10 20.92+1.94° 86.87+4.5°
20 22.58+1.362 87.66+4.89°
30 23.40+1.552 101.05+5.022
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In each column means followed by the same letters are not significant different according to Duncan’s multiple range test at p<0.05
The numbers after data show Standard Error of data in three replications.
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Table 4. Analysis of variance of the effect of water stress and vermicompost on the concentration of trace
elements in the soil after harvesting basil

Mean square

Source of variation DF Mn Cu Zn Fe
Moisture stress 2 9.010™ 0.093" 0.731™ 1.016™
Vermicompost 3 6.135" 0.087° 2.688™ 2.367"
Moisture stressxVermicompost 6 0.574™ 0.016™ 0.179™ 0.051"
Error 24 0.287 0.021 0.023 0.014
C.V. (%) 5.11 10.39 9.45 4.75
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figure 4. The interaction of moisture levels and vermicompost on the concentration of iron in the
soil after harvest
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Figure 5. Interaction of moisture levels and vermicompost on Zn concentration in soil after harvest
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Table5. Mean Comparison of the main effects of moisture stress and vermicompost on Cu and Mn
concentrations in post-harvest soil

Treatment Moisture Mn Cu

levels concentration  concentration
(mg kg™)

100 9.75+0.243¢ 1.33+0.049%*
Moisture levels (% FC) 75 10.08+0.29° 1.34+0.027°
55 11.10£0.302 1.495+0.0222
0 9.960+0.483¢  1.324+0.056°
Vermicompost (g kg soil) 10 10.083+0.25¢  1.309+0.051°
20 11.104+0.314>  1.419+0.045°
30 11.677+0.162 1.522+0.062
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“In each column means followed by the same letters are not significant different according to Duncan’s multiple range test at p<0.05.
The numbers after data show Standard Error of data in three replications.

Uil olS cuilo p 5l s S (g5, 9 5 (e
omb clile 4 ar g Lo olo oy culpln 2l
Sol laSs )3 ol 5 (55, ehga b paseS polic
Lyls 0 S 4558 cpl )0 CangraS oo yg 5l oolainl
pbol> (il o Gl SaS Wig s (ol o5
o S 6855 arog ws5,m 5l L ks S
Al g b)) )90 ol i de 30 Ll yd j0 iagh

2 yS 58

L S A
Ol38l s CangraS g9 0lo (lis Gdod onl s
olu,y cdlo 5l S g 0LS Gil.i\i: yolie cdale
CowgaS 50y eonlpl al ghgb, (i ulpd o
el ooy gl 1, (K85 25l yo oL uoslie
039 SR o (SbS A pslae Gl eizmen
Al 2le il 1550 g (g5, e polie cdalé 5 Sis
oal e 5 olS Lles plul pal cdile aSls o

Reference

Ahmadabadi Z., Ghajar Sepanlou M, and Bahmanyar M. 2012. Effect of vermicompost application
on amount of micro elements in soil and the content in the medicinal plant of Borage. Journal of
Crops Improvement,13(2): 1-12. (In Persian)

Ahmadpour R., and S. R. Hosseinzadeh. 2017. Effect of vermicompost fertilizer on morphological
traits of lentil under water stress. 3", International Conference on Agricultural Engineering and
Natural Resources. (In Persian)

Arancon N. Q., Edwards C. A., Bierman P., Metzger J. D., and Lucht C. 2005. Effects of
vermicomposts produced from cattle manure, food waste and paper waste on the growth and yield
of peppers in the field. Pedobiologia, 49:297-306.

Baghbani Arani A., Modarres-Sanavy S. A. M., Mashhadi Akbar Boojar M., and Mokhtassi A. 2017.
Towards improving the agronomic performance, chlorophyll fluorescence parameters and
pigments in fenugreek using zeolite and vermicompost under deficit water stress. Industrial Crop,
109: 346-357. (In Persian)

Beyk Khurmizi A., Abrishamchi P., Ganjeali A., and Parsa M. 2010. The Effect of vermicompost on
salt tolerance of bean seedlings (Phaseolus vulgaris L.). Journal of Agricultural Ecology,2 (3):
474-485. (In Persian)

Bowden C.L., Evanylo G. K., Zhang X., Ervin E. H., and Seiler J. R. 2010. Soil Carbon and Physiological
Responses of Corn and Soybean to Organic Amendments. Compost Science & Utilization, 18: 162-
173.

Bremner J. M. 1996. Nitrogen-Total. PP: 1082-1122. In: D. L. Sparks et al. (Eds.), Methods of Soil
Analysis. Part 111, 3" Ed., Amer. Soc. Agron. J., Madison, WI.

Graham R. D., and Webb. M. J. 1991. Micronutrients and plant disease resistance and tolerance in
plants. In micronutrients in agriculture, edited by J. J. Mortvedt, F. R. Cox, L. M. Shuman and R.
M. Welch, pp. 329-370. Madison, WI: Soil Sience Sosiety of America Book Series No. 4.



w2l polie (lie p gush, GRS g CavgieS o) S

Gee G. W., Bauder J. W., and Klute., A. 1986. Particle-size analysis. Methods of soil analysis. Part
1. Physical and mineralogical methods, 383-411.

Hakimzadeh Ardakani MA., Khodami F., Sodaeizadeh H., and Esfandiari F. 2019. The effect of
humic acid on nutrient uptake in sorghum under drought stress. The Second International
Conference and the Sixth National Conference on Organic and Conventional Agriculture.

Hassanzadehdelouei M., Vazin F., and Nadaf., J. 2013. Effect of salt stress in different stages of
growth on qualitative and quantitative characteristics of cumin (Cuminum Cyminum L.).
Cercetari Agron. Moldova, 1:153.

Hosseinpour R., Ghajar Sepanlou M., and Salek Gilani S.2015. The effect of application of
vermicompost on micronutrient concentrations in soil and lettuce plant. Journal of crops
improvement, 7(3): 815-826. (In Persian)

Jamali S. Z., Astaraei A., and Emami H. 2015. Effects of humic acid, compost and phosphorus on
growth characteristics of basil herb and concentration of micro elements in plant and soil. Journal
of Soil and Plant Interactions, 6 (2) :187-205. (In Persian)

Kuo S. 1996. Phosphorus. In: Sparks et al. (Eds.), Methods of Soil Analysis, Part 111, 3rd Ed. American
Society of Agronomy, Madison, Wisconsin, PP. 869-920.

Knudsen D., Peterson G.A., and Pratt P.F. 1982. Lithium, sodium and potassium. Part 3. In: Page,
A. L. (Ed.). Methods of Soil Analysis, Chemical and Microbiological Properties. Soil Science
Society of America and American Society of Agronomy, Madison, Wisconsin, pp. 225-246.

Moghadam M., Alirezaei Noghondar M., Selahvarzi Y., Goldani M. 2015. The effect of drought
stress on some morphological and physicochemical characteristics of three cultivars of basil
(Ocimum basilicum L.). Journal of Horticultural Sciences, 46(3): 507.521. (In Persian)

Makari O., and Kintzios., S. 2008. Ocimum sp. (basil): botany, cultivation, pharmaceutical
properties, and biotechnology. Herbs, Spices and Medicinal Plants, 13(3): 123-150.

Mizanzadeh H., and Imam Y. 2009. Investigation of leaf area index, plant height, photosynthesis rate
and stomatal conductance of four dryland wheat cultivars under drought stress conditions. Journal
of Crop Ecophysiology. 2 (2): 110-105. (In Persian)

Mirnia S. Kh. And Habibzadeh, F. 2006. Plant Nutrition Guide. Tak Rang Publications, Tehran, 117
pages.

Mohamania R., Rezaei Nejad A., Bahraminegad., S. 2018. Effect of irrigation interval and silicon on
some morpho-physiological and biochemical properties of basil (Ocimum basilicum L.). Journal
of Horticultural Sciences. 49(1). 37-45. (In Persian)

Namazi L., Alizadeh H., and Moezzi A. 2009. The effect of different levels of drought stress on
nutrient uptake by mycorrhizal and non-mycorrhizal maize at different concentrations of soil
phosphorus. Proceedings of the 11th Iranian Soil Science Congress, Gorgan University. 347 -
349. (In Persian)

Nelson D. W., and Sommers L. 1982. Total carbon, organic carbon, and organic matter. Methods of
soil analysis. Part 2. Chemical and microbiological properties, (methods of soilan 2), 539-579.
Olsen S. R., Cole C. V. Watanabe, F. S. and L. A. Deam. 1954. Estimation of available phosphorous in
soil by extraction with sodium bicarbonate. USDA. Cic, 939. U. S. Gov. Print. Office, Washington,

D.C.

Ozcan M., Derya A.M., and Unver A. 2005. Effect of drying methods on the mineral content of Basil
(Ocimum basilicum). Journal Food Eng, 69:375-379.

Paygazar Y., Ghanbari A., Heidari M., and Tavassoli A. 2009. The effect of drought stress and foliar
application of trace element on pearl millet yield and some soil chemical properties. National
Conference on Water Crisis in Agriculture and Natural Resources. (In Persian)

Rahmanian M., Esmaielpour B., Hadian J., Shahriari M. H., and Fatemi H. The Effect of Organic
Fertilizers on Morphological Traits, Essential Oil Content and Components of Basil (Ocimum
basilicum L.). Journal of Agricultural Science and Sustainable Production, 27(3): 103-118. (In
Persian)

Rafati M., Nadiyan H.B. Noormohammadi Gh., and Karimi M. 2004. Effects of drought stress and
zinc and phosphorus levels on the concentration and total uptake of elements in maize. Iranian
Journal of Agricultural Sciences.35(1): 243-235. (In Persian)

Richards L.A. 1954. Diagnosis and Improvement of Saline and Alkali Soils. United States Salinity
Laboratory Staff, Agriculture Handbook No. 60, USDA.

V-Q



VEY e o) opled V) al> S g0 )5 lides

Rhoades J. D., Sparks D. L., Page A. L., Helmke P. A., Loeppert R. H., Soltanpour P. N., and Sumner
M. E. 1996. Salinity: Electrical conductivity and total dissolved solids. Methods of soil analysis.
Part 3-chemical methods., 417-435.

Sallaku G., Babaj I., Kaciu S., and Balliu A., 2009. The influence of vermicompost on plant growth
characteristics of cucumber (Cucumis sativus L.) seedlings under saline conditions. Journal of
Food, Agriculture and Environment, 7: 869-872.

Samarah N., Mullen R., and Cianzio S. 2004. Size distribution and mineral nutrients of soybean seeds
in response to drought stress. Journal Plant Nutrient. 27: 815-835.

Thomas G.W. 1996. Soil pH and soil acidity. In: Methods of Soil Analysis. D. L. Sparks et al. (eds.)
part 111, 3rd ed. American Society of Agronomy. Inc., Madison, WI. PP: 475- 490.

Vahedi R, Rasoli-Sadaghiani, M H. 2020. Bioavailability of Selected Micronutrients as Affected by
Biochar and Compost of Trees Pruning in the Presence of Mycorrhiza at Wheat Rhizosphere.
Journal of Water and Soil Science. 23 (4) :155-170. (In Persian)

Yanga L., Zhaoa F., Changa Q., Li. T., and Li F. 2015. Effects of vermicomposts on tomato yield
and quality and soil fertility in greenhouse under different soil water regimes. Agricultural Water
Management, 160: 98—105.

Zarei F. Shahriari M. H. Nikkhah R and Dindarlo, A. 2019. Growth and physiological responses of
basil to foliar application of chelate and potassium nanoclate under low irrigation stress. Journal
of Crops Improvement, 20(2): 849-868. (In Persian)

Zare, L., Ronaghi, A., Moosaavi, S.A.A., and Gasemi, R. 2016. The Effect of Vermicompost on
Reducing the Adverse Effects of Water Stress on Growth and Chemical Composition of Corn in
a Calcareous Soil. Journal of Water and Soil, 30(5): 1607-1619. (In Persian)



w2l polie (lie p gush, GRS g CavgieS o) S

The Effect of Vermicompost and Moisture Stress on Concentration of
Micro Nutrients in the Plant and Soil after Harvesting Green Basil
(Ocimum basilicum L.)
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Abstract

Drought is one of the most frequent abiotic stresses. Organic fertilizers application such as
vermicompost, reduced negative effects of water stresses. Therefore, an experiment was conducted
to investigate the effect of vermicompost and moisture stress on the nutrients amount in plants and
soil after harvesting, factorial based on a completely randomized design with two factors and 3
replications in Agricultural faculty of Lorestan. The first factor includes four vermicompost levels
(0, 10, 20 and 30 g kg* soil) and the second factor includes three moisture levels (100, 75 and 55%
of field capacity). The results showed that the highest shoot dry weight was observed in the surface
without moisture stress and application of 30 g of vermicompost per kg of soil (5.9 g pot™?). The
highest concentration of shoot Fe (65.29 mg kg™) at the highest stress level (55% of field moisture)
and 30 g of vermicompost and the highest concentration of shoot Cu (8.23 mg kg™) At the level of
water stress, there was 75% of the field capacity and application of 20 g of vermicompost. With
increasing water stress, the concentration of Zn and Mn in the shoots of the plant was significantly
reduced compared to the control treatment. At the level of water stress 55% of field capacity and
application of 30 g of vermicompost, the highest concentration of Fe (3.55 mg kg™) and Zn (2.70 mg
kg™?) in soil after harvest was observed. Also, with increasing water stress, the concentration of Cu
and Cu in the soil after harvest increased significantly. Considering the positive effect of
vermicompost application in reducing the adverse effect of water stress on yield and nutrient
concentration of basil, it can be a suitable fertilizer to increase the dry mater of basil plant in
conditions of moisture stress.
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