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Figure 3- Mean comparison of soybean LAI affected by pretreatment (a) and foliar application (b) with marjoram extract
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Table 3- Mean comparison of dry weight and photosynthetic pigments content of soybean affected by the combination of seed
pretreatment and foliar application of Marjoram extract
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Pre-treatment Foliar application Leaf dry weight Stem dry weight Carotenoid (mg.g Total chlorophyll

(g/m®) (g/m®) 'FW) (mg.g'FW)

FO 72.6¢ 194.7¢ 0.026¢ 0.701¢c

PO F1 180.6b 207.1b 0.026bc 0.714c¢

F2 130.3de 213.4b 0.027bc 0.725¢

FO 185b 207.6b 0.027bc 0.802bc

Pl F1 253.3a 279a 0.027bc 0.81bc

F2 175.6bc 251.7ab 0.028ab 0.815bc
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P2 F1 211.3ab 259.3ab 0.028b 0.815bc

F2 198b 234.5ab 0.027bc 0.818bc
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FO 168¢c 197.5¢ 0.026¢ 1.02ab

P4 F1 199b 231.8ab 0.028a 1.043ab

F2 189.3b 241.3ab 0.029a 1.127a
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PO: non-priming, P1: 40% for 6 hours, P2: 60% for 6 hours, P3: 40% for 9 hours, P4: 60% for 9 hours, FO: non foliar application, F1: 40%
foliar application, F2: 60% foliar application

(¥ J392) 092 Jlogine S JS Jd9)IST » doys SO Jlez>! Sy JS Jedgsls
A gbeiose ;3 ol S5 3 Bl 5l (YL ol gl 53 53 St 23l ols Glas il g 452 b

L SbJgloe oo - wbr’iﬁ 2 leS i el v o Gbsle g Lol Gl Seep g Sy by



o) g (olasuw!

YAA

8 5 4o
b oShdslre 5 o0 ladtey esslowssn mli Wl 5
5 =y slaThy BT B coge i ojlas
b ol slllass jge (g lens DLaS 5 i j0 0l Sijelen b
Slow st sl £ L olpon 5955550 o lac doys Feoclale b
2 Sless S5 o Sl Cadly oo B olae 3 L0
o e a1 bl o (g, Sol (gla Sy il Lialdl g
(op 090 oSy 3 |y (e Sl aly e e
P e s Shde 3 a5 6d S 0 a2
Esome > Jy S ol Foml slackle o b iSee
wzge 395 SOl S L temie olas SYL slackile
Slye gl oS Lo 0 (guyn 3y90 Sla Sy o (el
Bll aisS ol ool (GhamS| T ols 5 Gemisye 0 29790
=y JalS 59, b5 cnlojlas Jleel L (g il o5 395 0

gl Cews s o] gad g 0l g Sl Solate y3b

References

w55l 3 IS B9l Oliee ok osaline g3 50 0 las
Jsoz) ols ol b 4y o il aops $4VY (6 Lo
Celo Vo plyoae 4 sy Ve cdale aszdl o ol (F
ofbae b (o2l Jslne wod Vo e L plys )0 et
Alinejad, ) spon Ssee ) U5 Jeds)lS e (o255 otas!
ol 5 A s oty o 5,55 a5 2014
WS 08) dw p gl S g Som e sladile o)lae
sl o S ady; ojlas a5 ol (Lt mls il el
Alipour et ) o gl o3, azalS |89, IS glgize Liul3dl
Wi)fo SISl gy yslaiedy a5 Liwehy 4o (al, 2019
(Avena fatua L.) i>g SYg » 95,5 oduwg Sy ojlac
olas aop VYO clile g ol olis b wd sl
Sysba 0y siin b g a S35 ol vals 4 cons
00,5 oo ¥ g Ll 4 e s pay vald 4 cos

(Ghojavand et al., 2014)

Alipour, S., Amini Dehaghi, M. and Gholami, Sh. 2019. Allelopathic effect of different weeds extracts on

germination and biochemical composition of three varieties of sesame (Sesamum indicum L.). Journal of

Seed Research, 9(3): 68-81. (In Persian).

Andi, S.A., Nazeri, V., Hadian, J. and Zamani, Z. 2012. A comparison of the essential oil chemical

composition of Origanum vulgare L. Ssp. vulgare collected in its flowering and seed stages from southern

region of Chalus. lranian Journal of Horticultural Science, 43(2): 153-159. (In Persian).
Ansar, Z., Baradaran Firouzabadi, M., Galeshi, S., Gholami, A. and Parsaeian, M. 2019. The effect of

Origanum vulgare and Thymus vulgaris extract on yield, yield components, and antioxidant enzymes of

Sesamum indicum L. under water deficit. Journal of Crops Improvement, 21(2): 149-166. (In Persian).

Arnon, A.N. 1967. Method of extraction of chlorophyll in the plants. Agronomy Journal, 23: 112-121.

Asgharipour, M.R. 2012. Allelopathic effects of johnsongrass on germination and early seedling growth of

basil, black cumin, cummin, fennel, isabgol and psyllium. lranian Journal of Field Crops Research, 10(3):

570-576. (In Persian).

Asiaee, F., Cheniany, M. and Lahouti, M. 2020. Comparative allelopathic potential of Eucalyptus globulus

leaf aqueous extract and leaf mulch on seedling growth of corn (Zea mays L.) and prosomillet (Panicum

miliaceum L.). Journal of Plant Process and Function, 9(35): 377-394. (In Persian).

Aureli, P., Costantini, A. and Zolea, S. 1992. Antimicrobial activity of some essential oils against Listeria

monocytogenes. Journal of Food Protection, 55: 344-348.
Babaei, S., Alizadeh, H., Nosrati, I., Diyanat, M. and Farokhi, Z. 2011. Evaluation of allelopathic effects of

rye (Secale cereale L.) extract on several weed seed species properties. [ranian Journal of Field Crop

Science, 42(3): 475-483. (In Persian).



YAQ b g (5 imogitd (lo0 a5 ) 9 (sl y Slooguas (5 1 1 Ghgai) yo oL o jlac (il Joloma g slooi iy il

Bels, T., John, J., Coleman, M. and Parry, R. 2003. Influence of altitude on seed yield and other characters of
soybeans in Sikkim. Agronomy Journal, 66: 531-539.

Biondi, D., Cianci, P., Geraci, C., Ruberto, G. and Piattelli, M. 1993. Antimicrobial activity and chemical
composition of essential oils from Sicilian aromatic plants. Flavour and Fragrance Journal, 8: 331-337.

Ghasemi Pirbaluti, A., Pirali, A., Pishkar, Gh.R., Jalali, S.M.A., Raesi, M., JafarianDehkordi, M. and
Hamedi, B. 2011. The essential oils of some medicinal plants on the immune system and growth of rainbow
trout (Oncorhynchus mykiss). Journal of Herbal Drugs, 2(2): 149-155. (In Persian).

Ghojavand, E., Danesh-Shahraki, A. and Tadayon, A. 2014. Allelopathic effects of walnut decomposed leaf
extract on some physiological traits of wild oat (4vena fatua L.). Journal of Plant Production, 37(3): 13-21.
(In Persian).

Gouladis, M., Tzakoy, O., Verykokidoy, E. and Harvala, C. 2003. Screening of some Greek aromatic plants
for antioxidant activity. Phytotherapy Research, 17: 194—195.

Grieshop, C.M. and Fahey, G.C. 2001. Comparison of quality characteristics of soybeans from Brazil, China,
and the United States. Journal of Agricultural and Food Chemistry, 49(5): 2669-2673.

Kocacalishkan, I. and Terzi, I. 2001. Allelopathic effects of walnut leaf extracts and juglone on seed
germination and seedling growth. Journal of Horticultural Science and Biothechnology, 76(4): 436- 440.

Manavalan, L.P., Guttikonda, S.K., Phan Tran, L.S. and Nguyen, H.T. 2009. Physiological and molecular
approaches to improve drought resistance in soybean. Plant and Cell Physiology, 50: 1260-1276.

Muller, R. F., Berger, B. and Yegen, O. 1995. Chemical composition and fungitoxic properties to
phytopathogenic fungi of essential oils of selected aromatic plants growing wild in Turkey. Journal of
Agriculture Food Chemistry, 43: 2262-2266.

Roohi, A., Tajbakhsh, M., Saeidi, M.R. and Nikzad, P. 2009. Study the allelopathic effects of walnut (Juglans
regia) water leaf extract on germination characteristics of wheat (Triticum astivum), onion (Allium cepa) and
Lactuca (Lactuca sativa). Iranian Journal of Field Crops Research, 7(2): 457-464. (In Persian).

Shabana, ML.H., Balbaa, L.K. and Talaat, L.M. 2017. Effect of foliar applications of zingiber officinale
extracts on Origanum majorana. Journal of Herbs, Spices & Medicinal Plants, 23(2): 89-97.

Siadati far, M., Lahouti, M. and Cheniany, M. 2017. Allelopathic effect of eucalyptus extract on antioxidative
responses of soybean and velvetleaf. Journal of Plant Research (Iranian Journal of Biology), 30(1): 110-118.
(In Persian).

Solecka, D. 1997. Role of phenyl propionic compounds in plant responses to different stress factor. Acta
Physiologia Plantarum, 19(3): 257-268.

Yamarua, T., Tanaka, S. and Tabata, M. 1992. Localizathon of biosynthesis and accumulation of
monoterpenoids in galandular of thyme. Planta Medica, 58: 153-158.

Yasmeen, A., Basra, S.M.A., Ahmad, R. and Wahid, A. 2012. Performance of late sown wheat in response to
foliar application of Moringa oleifera Lam. leaf extract. Chilean Journal of Agricultural Research, 72(1): 92-
97.



Journal of Crop Science Research in Arid Regions/ Volume 2, Issue 2, Autumn and Winter 2021

Effect of seed pretreatment and foliar application of Origanum majorana
extract on some growth traits and photosynthetic pigments of soybean

Parvaneh Estekhdami®!, Mehdi Baradaran Firouz Abadi?, Hassan Makarian?, Abbas Nasiri
Dehsorkhi®, Hassan Ghorbani Ghoojdi*

'Msc graduate in Agronomy, Shahrood University of Technology, Shahrood, Iran

“Department of Agronomy and Plant Breeding, Shahrood University of Technology, Shahrood, Iran
3PhD. Student of Agroecology, Department of Agronomy, University of Zabol, Zabol, Iran
4“Department of Agricultural Engineering, University of Gonabad, Gonabad, Iran

*Corresponding Author: Estkhdamil1942@gmail.com
Received: 14 January 2021 Accepted: 03 February 2021 DOI: 10.22034/csrar.2021.265929.1079

Abstract

In order to study the effects of marjoram extract on soybean (Glycine max), an experiment was
conducted in research field of Shahroud University as factorial based on completely randomized
blocks in 3 replications. Experimental treatments included marjoram extract in 5 levels (no
pretreatment, pretreatment with extract of 40 and 60 percent each for 6 and 9 hours) as the first
factor and foliar application of extract in 3 levels (distilled water spraying, extract spraying of 40
and 60 percent) as the second factor. The highest dry weight of leaf (253.3 g.m™) and stem (279.0
g.m?) was obtained in pre-treatment with concentration of 40% for 6 hours with foliar application
of 40% extract. The maximum leaf area index and number of secondary lateral branches, was
obtained with foliar application of 40% marjoram extract that caused a significant increase by 8.8
and 18.3 percent compared with control respectively. The maximum carotenoid (0.029 mgg™! dry
weight) and total chlorophyll (1.12 mg.g' dry weight) was observed in pre-treatment with
concentration of 60% for 9 hours in combination with foliar application of 60% extract. In general,
it can be said that the use of marjoram extract, while increasing the growth characteristics and yield
of crops, can also reduce the environmental pollution.
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