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Table 1- Analysis of variance for effect of different concentrations of sweet bay essence on seed
germination and seedling vigor of velvetleaf and field bindweed

e 23l a0 o) diles duoyd .
SOV of5T 3 g U oles Lli’:'.relﬁal‘.f:armj':att'0:1 “hes dob 8L Jgl
&l Time to germination tha’ germinati Root length Stem height
df percentage
s 1 14.23 15221 56.65* 100.88*
Weed species
olul chle 4 34,54 500.25+* 100,00+ 58.98*
Essence concentration
bl fﬂ 4 10.10 10.25 20.20 6.36
Interaction
Error 20 17.78 42.21 14.33 14.20
C.V. (%) - 22.88 22.22 11.58 20.00

Aoy S g de 0 gy Jliol ok )0 e pixe G A s g %
* **: Significant at 5% and 1% probability levels, respectively.
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Table 1- continued

.. . U)AS Pu U)AS Pu
= . S 039 _ Z
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sov @51 Plant Lea‘é% Leaf area Dry (4285 Job) (S 539)
o height nel:mI aer:t perplant  weight per Seedling vigor Seedling vigor
perp plant index basedon  index based on
stem height dry weight
V\)I:Bd il 8,93 1 100.00* 2.21* 40.52* 0.23* 8.10* 5.45*
species
ol ek ) 4 110.22** 8.81** 65.55** 0.25* 7.90* 4.99*
Essence concentration
o 51 4 445 041 7.54 0.11 1.88 1.24
Interaction
Error 20 20.52 0.49 10.65 0.07 2.56 1.52
C.V. (%) - 26.00 29.49 29.29 24.21 27.46 26.25

Ao )3 Sy g o, my Jisl mala 1o s e o 5 4y s

* **: Significant at 5% and 1% probability levels, respectively.
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Table 2- Mean comparisons of studied variablesin velvetleaf and field bindweed
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ppuile g Final ad) Job Al Job g Job S olass
Weed species germination Root length Stem height Plant height Leaves number
(/)percentage (cm) (cm) (cm) per plant
4wy 95 Velvetleaf 66.5b 12.2b 18.3b 305b 17.0a
&) yo Sz Bindweed 69.0 a 145a 220a 36.5a 147b

A o0 B Jliol e jo ls g BB Kk gliie By >
Means with different |etters have significant difference at 5% probability level.
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Table 2- Continued

Weed species Leaf areaper plant N (4525 Jsb) (a2 03s)
(cm Dry weight per Seedling vigor index Seedling vigor index
plant (g) based on stem height based on dry weight
4y 95 Velvetleaf 125a 234a 20.28b 156a
< yxeo Sz Bindweed 10.0b 1.74b 2519a 1.20b
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Figure 1- Mean comparisons of seed germination percentage as affected by different essence
concentrations of sweet bay
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Figure 2- Mean comparisons of root length as affected by different essence concentrations of
sweet bay
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Figure 3- Mean comparisons of stem length as affected by different essence concentrations of sweet
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Figure 4- Mean comparisons of plant height as affected by different essence concentrations of sweet
bay
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Figure 5- Mean comparisons of leaves number per plant as affected by different essence
concentrations of sweet bay
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Figure 6- Mean comparisons of leaf area per plant as affected by different essence concentrations of
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Figure 7- Mean comparisons of dry weight per plant as affected by different essence concentrations
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Figure 8- Mean comparisons of seedling vigor index based on plant height as affected by different
essence concentrations of sweet bav
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Figure 9- Mean comparisons of seedling vigor index based on dry weight as affected by different
essence concentrations of sweet bay
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Table 3- Standard regression coefficients, t values and significant probability levels of model for
seedling vigor in velvetleaf

sl Fidlex woyd

e S p b A ST SS )9

Final germination Leaf area per plant (cm?) Dry weight per plant
percentage
3yl linn! (g 55y | +0.523 +0.888 +0.900
Standard regression coefficients ()
t polio +2.000 +5.001 +2.555
T values
(prob.) s 1s sz ok 0.006 0.001 0.001

Yo = -111.101 + 1.222 (Xy) + 1.412 (X») + 5.012 (X),

R?=0.79  (f) ki,
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Table 4- Standard regression coefficients, t values and significant probability levels of model for
seedling vigor in field bindweed.

i F4lex wo s Vg ST S o Wgr ST LS (439
Final germination Leaf area per plant (cm?) Dry weight per plant
percentage
3 lilew! (G g 5y il +0.412 +0.624 +0.680
Standard regression coefficients (B)
polio T +2.058 +3.124 +3.200
T values
(Prob.) g s e zghaws 0.001 0.002 0.042

Y sy = -108.444 + 1,510 (X,) + 1.007 (X,) + 3.435 (Xa),

R?=0.83 ©) dasl,



slme Sy 5 aiygls azelS 0,08 (aslh 5 40 Sialer g e Sy el Sl i - 5 0 b-7

References osliiw! 5590 &9lio

- Abdul Raoof, K.M., and M. Badruzzaman Siddiqui. 2012. Evaluation of allelopathic impact
of agueous extract of root and aerial root of Tinospora cordifolia on some weed plants.
Analele Universitatii din Oradea - Fascicula Biologie. 16: 29-34.

- Amiri, I., L. Hamrouni, M. Hanana, and B. Jamoussi. 2012. Herbicidal potential of essential
oils from three mediterranean trees on different weeds. Indian Journal of Allelopathy. 8:
3-12.

- Arminante, F., E. De Falco, V. De Feo, L. De Martino, E. Mancini, and E. Quaranta. 2006.
Allelopathic activity of essential oils from mediterranean Labiatae family plants. Acta
Horticulturae. 723: 347-356.

- Bgalan, 1., K. Estaki Oregani, A. Amir Moezi, and A. Gholami. 2013. Allelopathic effects
of agueous extract from Salvia officinalis L. on seed germination of wheat. Technical
Journal of Engineering and Applied Sciences. 3 (6): 485-488.

- Brevedan, R.E., and D.B. Egli. 2003. Short periods of water stress during seed filling, |eaf
senescence and yield of soybean under weed interference. Crop Science. 43(20): 83-88.

- Chen, H., T. Hu, X. Wu, H. Hu, L. Tu, Y. Pan, and F. Zeng. 2013. Decomposition of blue
gum (Eucalyptus maidenii) leaf litter may accelerate the maturation and senescence of
spinach (Spinacia oleracea). African Journal of Agricultural Research. 8 (6): 532-540.

- Chon, S.U., H.G,, Jang, D.K. Kim., Y.M. Kim., H.O. Boo., and Y .J. Kim. 2005. Aellopathic
potential in lettuce (Lactuca sativa L.) plants. Scientia Horticulturae. 106: 309-317.

- Choya, R., and SK. Sharma 2011. Allelopathic effects of Lantana camara (Linn) on
regeneration in Fumaria hygrometrica. Indian Journal of Fundamental and Applied Life
Sciences. 1: 177-182.

- Devi, O.1., B.K. Dutta, and P. Choudhury. 2013. Allelopathy effect of agueous extract of
Clerodendrum viscosum, Ageratum conyzoides and Parthenium hysterophorus on the
seed germination and seedling vigour of Chickpea seeds (Cicer arietinum L.) in vitro.
Journal of Applied and Natural Science. 5 (1): 37-40.

- Fanagl, M., A. Aboutaebi, and S.A. Mohammadi. 2013. Allelopathic effects of Sweet basil
(Ocimum basilicum) extract and essence on plantlet growth of three weed species.
International Journal of Agronomy and Plant Production. 4 (4): 647-649.

- Gniazdowska, A., and R. Bogatek. 2005. Allelopathic interactions between some of
medicinal and crop plants under laboratory conditions. Acta Physiologica Plantarum.
27: 395-407.

- Hassanngjad, S., and S. Ghafari. 2013. Allelopathic effects of some Lamiaceae species on
seed germination and seedling growth of dodder (Cuscuta campestris Yunck.).
International Journal of Biosciences. 3: 9-14.

- Hegab, M.M., SE.A. Khodary, O. Hammouda, and H.R. Ghareib. 2008. Allelopathic
potentiality of origan (Origanum majorana) on germination and some metabolic



8-y VPA0 e PNV o )les s oz« oly; LT (5505 5dsST cialy - ole &, I

activities associated with growth of wheat seedlings. African Journal of Biotechnology.
7 (7): 884-892.

- Kadioglu, 1, and Y. Yanar. 2004. Allelopathic effects of plant extracts against seed
germination of weeds. Asian Journal of Plant Science. 3 (4): 472-475.

- Kainova, S, |. Golubinova, A. Hristoskov, and A. llieva. 2012. Allelopathic effect of
agueous extract from root systems of johnson grass on seed germination and initia
devel opment of soybean, pea and vetch. Allelopathy Journal. 34 (2): 111-119.

- Kremer, R.J., and M. ben-hammouda. 2009. Physiological study of allelopathic medicinal
plants and wheat weeds under greenhouse conditions. Allelopathy Journal. 24 (2): 225-
242.

- Larsen, S.U., and C. Andreasen. 2004. Light and heavy turf-grass seeds differ in
germination percentage and mean germination thermal time. Crop Science. 44: 1710-
1720.

- Maharg, S., and J. Prabhakaran. 2013. Allelopathic potential of Chrozophora rottleri (geis.)
A. juss. on germination and growth of some rice (Oryza sativa L.) cultivars.
International Journal of Advances in Pharmacy, Biology and Chemistry. 2 (1): 44-49.

- Mirshekari, B. 2012. Weeds identification. Publications of Islamic Azad University of
Tabriz, Iran. (In Persian).

- Nishida, N., S. Tamotsu, N. Nagata, C. Saito, and A. Sakai. 2005. Allelopathic effects of
atile monoterpenoids produced by Salvialeucophylla: Inhibition of cell proliferation and
DNA synthesisin the root apical meristem of Brassica campestris seedlings. Journal of
Chemistry and Ecology. 31: 1187-1203.

- Patil, C.K 2007. Allelopathic effect of major weeds on onion (Alium cepa L.) primary
growth. University of Agricultural Sciences, Dharwad. India.

- Piani, B., and B. Noguchi. 2012. Allelopathy and its potential for weeds control: A Review
Research. Journal of Biological Research. 3 (1): 21-29.

- Pukclai, P., and H. Kato-Noguchi. 2009. Allelopathic potential of Tinospora tuberculata
Beumee on twelve test plant species. Journal of Plant Biology Research. 1(1): 19-28.

- Salam, 1.U., M. Ahmed, and S. Tarig-Ali. 2011. Allelopathic effect of scarlet pimpernel
(Anagallis Arvensis) on seed germination and radical elongation of mung bean and pearl
millet. Pakistan Journal of Botany. 43 (1): 351-355.

- Viecdlli, C.A., and M. Noguchi. 2009. Laurus nobilis alelopathy potential on Lactuca
sativa germination and growth. Semina: Ciencias Agrarias. 30: 39-46.

- Yang, G., F. Wan, W. Liu, and J. Guo. 2008. Influence of two allelochemicas from
Ageratina adenophora Sprengel on ABA, IAA and ZR contents in roots of upland rice
seedlings. Allelopathy Journal. 21 (2): 253-262.

. Zeyna Zadeh Tabrizi, H., and M. Gaffari. 2009. Regression anaysis of seed and oil yield
single cross sunflower hybrids. Research Journal of Agronomy Science. 6: 41-54.



Journal of Crop Ecophysiology / Vol. 11, No. 2, 2016 508

Allelopathic Effect of Essential Oil of Sweet Bay (Laurus nobilisL.)
on Germination and Seedling Vigor of Velvetleaf (Abutilon
theopharasti L.) and Field Bindweed (Convolvulus arvensisL .)

Bahram Mirshekari®

Received: April 2014, Revised: 4 November 2014, Accepted: 9 March 2016

Abstract

To study allelopatic effect of sweet bay essence concentrations (0, 100, 200, 300 and 400
ppm) on germination and early establishment of velvetleaf and field bindweed an experiment
was conducted at Islamic Azad University of Tabriz, Iran, during 2013. Results indicated that
germination percentage of non-treated seeds was 73.3%, and that of treated seeds 64.7%.
Plant height at 400 ppm concentration was shorter than other treatments. Mean leaf area per
plant of weeds ranged from 13.5 cm? in control up to 9.7 cm? in 300 ppm and 400 ppm
concertrations. Dry weight per weed plant of the seeds treated with 300 and 400 ppm
concentrations was twice lower than of untreated seeds. Vigor index of seedling from seeds
treated with 100 and 200 ppm essence and control were 1.5, 1.5 and 2.6 times higher than
those treated with 300-400 ppm, respectively. Regression analysis showed that germination
percentage, leaf area and dry weight per plant did have higher effect on seedling vigor index.
It can be concluded that essentia oil of sweet-bay may have potential in controlling weeds,
especially in the higher concentrations. Therefor, it could be used in the synthesis of
bioherbicides compounds to control weeds.

Key words: Essence concentration, Germination percentage, Regression, Seedling vigor
index, Sweet bay (Laurus nobilis).
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