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Extended Abstract
Introduction and Objective: Understanding allelopathy in crop plants is necessary and
essential in order to improve and increase yield, maintain species diversity, manage plants and
protect the environment. Despite the studies conducted on plant allelopathy, the development
and introduction of cultivars with high allelopathic ability is limited to a large extent due to
the lack of information about its genetics.
Material and Methods: To investigate the allelopathic effect of double haploid lines of barley
and rye, an experiment was conducted in the form of a simple lattice design with two
replications in the research farm of Zanjan University in 2017. A row of rye was planted in the
middle of the barley experimental plots. Some physiological traits and plant height were
measured in rye and phenol content was also studied in the atmosphere under natural
conditions.
Results: The results of the effect of double barley allelopathy lines showed that there was a
significant difference in plant height, chlorophyll b content, carotenoid content, carbohydrate
content and chlorophyll content index (SPAD) in rye plant. Barley double haploid lines also
had significant differences in terms of phenol content.
Conclusion: The results of this research can indicate the potential of double haploid
population of barley known as OWB in allelopathy genetic studies.
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Table 1. Analysis of variance of data related to the measured traits in rye and double haploid barley
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Table 2. Mean and standard deviation of the measured traits in rye and double haploid barley
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M

(i s g gy L yle «gid Loy il dllgyy

VEY (lials 95 o)l /o33l Jlo /ey LS oMol doliimngs,

(e Blo) glas)l
height (cm)
50
—~ . 40
£
=2 30
S 20
0
o 3 > -~ 49 o >
— — > > 9 0» > <
double haploid lines
Gislae a3sbla slo Y
iclas dshly (clacyY ol yen ond cuiS jagls slaasals glis)) (Sibe -V JSi5

Figure 2. Average height of rye seedlings cultivated with double haploid lines

Leucaena leucocephala (sbs )i 5 (o9 A 4555 )
sbalys 5t cos Swirgata
Lylps &S aad e s 3 <8)55 1,8 L.leucocephala
5SS gisid SlS 5 plp 3 Slse ol (KL
2 b Gl Cuglie Wl w68 pl sboydy bawgs o
wab & Lleucocephala axals us) 5 Sjale Jilio
)3 Svirgata )iy bauwgs o1 15 plasd dlse ).ul.» Cov
SsS > (eoyponhil Clidmgy S 0psd )3 53U g )5

DS B8 (Y 5 Sy, S alS 1y Bl e 2
u.‘?uc_:b.\».h}:)f ul).uu) M‘)m‘)" uw’blf ‘))Jl
P sl &S 5 sy 350 a8 SISl
7> S S olll 3 (SiSa (o) yslaio 4 &S (g}
<3l (L A plol puiS polie 5 b 03 93 2 (g
oS oaiSlal (slasis o olus olS Sy slass Lo L
2 BOhame S Gials I olab)liS .8l (Bl polie

(VY) 0 sanlie w15y ladllas 13 (V) 313 3539 alisco lalS ol o) lac g
Sesbania virgata Ssbgll ogall &l 3l gy p 4 45,500
(5 2 25 o) SdgnS
Carbohydrate(mg.g)
3

Il MMH l\ il UH

- 3+ > -~ a9 o > ~ a9 o —

— -~ > » 9+ 9 % <

Gelas 3l cla Y
double haploid lines

caclae WSsbla sl Y olyen odds CuiS jlogly (sladoals Clyung S WSle Y IS5
Figure 3. The carbohydrate average of rye seedlings cultivated with double haploid lines

ol LS 35 ol o )loj ol Sl osias L olS 54 Jiales
ol baogs sy 1) 5 S38lsz 5 b L5 Sk
OS] 25 155 i s 5] 6ot 3 Sl
Slossd Siys ) S o F) ol 3 ()5 gl
eMasl 45 5 Bun olS (49, (JFlate il 3l glyls oas adlis
e oy Sy, jl (S s Sglite Sl ogou (sl

Shazals ) )y gime SN 3 5 jee 350 5

5 cnpieS VY ojlads cpY o odnlie ciclae bl oo
odol Cowd & ol sl 1) 8 e oy SA cpY
oz )l 53 g 58T 390 53 e Ko bausgs
Job crady; Job s Slhosas p bl SJsid
Gy g oy () olS SiS g 5 gy xadle



S O g ogs Lo ple 938 Lo il aly

A 40550 bulyd 3 gl g g sl agshle slocnY (1) 5 Sl Il )

w8 byl b e (SWHbib Bus oS 4l
Sluogas 506 s oS polio ;o sl SJgid duy o
Sl sl ol () 5 03 5 515 S |y Sl
Srud Sl @l Sojle s Clie ) (Sa)bjk
5 Bl Sk Ly cul Slse ol ]

(IY) Caol ous dbo) 4,955 slacgilio

5 28k olS ady) 3oy i1 H55ie dlse g8 Wl e sl
Sao cpl il Jlade ax oS cunl ol 59 0 pilas &S Jlow
Sl (S5l a0k dg390 b olS 3 U cawl B8
dg>g90 Ml &J}‘.‘B ):.)Lo.a W) ‘DL’X)‘ Olalao U»L»I » Julo;
ozl ol Y3 @ (jadile) Bun ol (gelyn 5
dge oo o STy 055308 5 (S 3:b Elge 0] Slge
& Canns (63 > Jgy SYOLT S )3 29350 (Sdre g I

(5 3 )5 o) S8 slgiome

Phenol content (mg.gt)

100
80
60
40
0
- % > > a < - ¢ >
— e -~ > > » 3 3 3 9

L SN
9~ o o

‘I “
e o~

< o
> > > >

v

» g - % >
a >~ o

o
9

)
Total

double haploid lines
[T 9 .L.;9LLm L;Lm O?.\j

9> caslas Wishle oo oY s ,_5‘91900 USJLA -¥ S
Figure 4. Phenolic content mean of barley double haploid lines

3 laeyie Slile] Conl yigp gasg0 ol 4 a5 b sl
St 9 Sedgdige Clio b daily > 9 Jlo cpix
(V) l cowd &1 (65385 @i b 235 plosil (g pin

S (55 doS

5 oilie @lpsl g olS Sl cwl sns wb
53 Sl Juwils dp .3l Calizo (sladisS sla Siug
490> oo (Slaptams 2 (530 8L SV guazma gl
S92l jpaile JyuS slagbyy 503 il ok
ol b3S e 58 ok ol s o o (pis il 3
SUlie oles Jsb 5 LSl ) odinal ialS sseg
Opped uils wmlgs (5)5LaS (a2 S ool
) @ pol Jb 0 bl il Jasee Cuj Ol
oMol Sl Ll 3,05 3939 Slsll olss Lol ()b
Alge sy cad )b i aliwy 4 > Sl p6))
355he Cumo oty Gedow ) s )15 3925 Sl
Sbsll K5 @ldllas 13 1) OWB 4 Ggyne g3 cicliae

2 ol

sege Jolos (claillS o alEilofl cldlas ) x> o
Sl wluS'y iy o) g 0900 wdale (g alor
S0 ulyd | Gglite dapuslS)lg Sm g S j9i> e
Caow ¢ 2Rkl Gldllas )3 3959 (pl b sl Capls )
Cal 005 2T Sl bS5l 0nd Sl3T olard lge
b Ll 5> bl 515 bl gt (VA)
sl e glasyze clislel 5 0 3S0ln Al
(YY) ol 55 3590 (ombo bawzmo 3 (SLslll el ()
5 2Rl ldlle jd oLS bl B wolas
anols (S oales 5l ilejl bl cglis 5 glasyze
299 « Sl LS5 (om0 13 (BT 1B e 9500
b byl b cov oS Sy o clale g b GlS
P G S e Spie b 4
(leord LS 5 Alg5 oo ST )3 39290 laeuB )3 Se
(00) was il 1y Salsll gl g 0,8 ojdsiko
S 3 Sl comn] sl (Kn pISsle5] Slliss
BB i > olesl (2l 2 (A) el 2ol e Sl Gl
Sy 83 Cunl oo 0ad J S Laalpd )3 odel Cawd 4
DS O)g0
Oladss guls oS o i o) Ker g AITOYO zols
Coliza Mlgicgn sl i 5] cile (a3 ol



Sy s g sy Lo pde b Lo 0l e alyyy

) VWY ol 1¥5 o,leis /p!a)):b Jw /Jcl))‘ oLlS FMol doliingly
&l

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

2. Arroyo, A.l., Y. Pueyo, M.L. Giner, A. Foronda, P. Sanchez-Navarrete, H. Saiz and C. L. Alados. 2018.

Evidence for chemical interference effect of an allelopathic plant on neighboring plant species: a field
study. PloS one, 13(2).

3. BabaieZarch, M.J., S. Mahmoodi and S.V. Eslami. 2014. Identification of some pheno-morpho-
physiological measures for selection of highly competitive sunflower (Helianthus annuus L.) varieties
against tumble pigweed (Amaranthus albus L.) using multivariate statistical methods. Iranian journal
of crop Breeding. 8(17): 104-113. (In Persian with English Abstract).

4. Bais, H.P., R. Vepachedu, S. Gilroy, R.M. Callaway and J.M. Vivanco. 2003. Allelopathy and exotic

plant invasion: from molecules and genes to species interactions. Science, 301(5638): 1377-1380.
5. Bouhaouel, 1., A. Gfeller, K. Boudabbous, M.L. Fauconnier, H.S. Amara and P. du Jardin. 2018.

Physiological and biochemical parameters: new tools to screen barley root exudate allelopathic potential
(Hordeum vulgare L. subsp. vulgare). Acta Physiologiae Plantarum, 40(2): 1-14.
6. Bouhaouel, 1., A. Gfeller, M.L. Fauconnier, S. Rezgui, H. Slim Amara and P. Du Jardin. 2015.

Allelopathic and autotoxicity effects of barley (Hordeum vulgare L. ssp. vulgare) root exudates.
BioControl, 60(3): 425-436.

7. Costa, J.M., A. Corey, P.M. Hayes, C. Jobet, A. Kleinhofs, A. Kopisch-Obusch, S.F. Kramer, D. Kudrna,
M. Li, O. Riera-Lizarazu, K. Sato, P. Szucs, T. Toojinda, M.I. Vales and R.l. Wolfe. 2001. Molecular

mapping of the Oregon Wolfe Barleys: a phenotypically polymorphic doubled-haploid population.
Theoretical and Applied Genetics, 103(2): 415-424.

8. Da Silva, E.R., P. Ferreira, G.E. Overbeck and G.L. Soares. 2015. Does the phytotoxic shrub
Heterothalamus psiadioides affect a plant community through allelopathy? Plant Ecology, 216(1): 87-
97.

. Djanaguiraman, M. 2005. Physiological responses of Eucalyptus globulus leaf leachate onseedling
physiology of rice, sorghum and blackgram. International Journal of Agriculture and Biology
(Pakistan), 7(1): 39-44.

10. Fitter, A. 2003. Making allelopathy respectable. Science, 301(5638): 1337-1338.

11. Haghpanah, K., R.G. Mirfakhraee, M. Khodadadi and S. Shamsifar. 2020. Study on genetic diversity
of some barley (Hordeum vulgare L.) cultivars using SSR marker and physiologycal traits plant
pigments and prolin under late cold stress. Iranian journal of crop Breeding. 12(34): 199-209. (In Persian
with English Abstract).

12. Hoseynzadeh, M., KH. Kiarostami, M. llkhanizadeh and A. Sabora. 2009. Investigating the effect of
allelopathic compounds of barley (Hordeum spontaneum) on the amount of proteins, carbohydrates and
the activity of some enzymes of wheat (Triticum aestivum L.). Iranian Journal of Biology, 22(3): 392-
406. (In Persian with English Abstract)

13. Inderjit. 2001. Soil: Environmental effects on allelochemical activity. Agronomy Journal, 93: 79-84.

14. Kremer, R.J. and M. Ben-Hammouda. 2009. Allelopathic Plants. 19. Barley (Hordeum vulgare L.).
Allelopathy Journal, 24(2): 225-242.

15.Li, Y.P,, Y.L. Feng, Z.L. Kang, Y.L. Zheng, J.L. Zhang and Y.J. Chen. 2017. Changes in soil microbial
communities due to biological invasions can reduce allelopathic effects. Journal of Applied Ecology,
54(5): 1281-1290.

16. Madaeni, Sh. and E. tohidinejad. 2020. Allelopathic effects of aqueous extract of three barley cultivars
(Hordeum vulgare) on germination and pigment content of Whitetop, Rye grass and Flixweed. Iran
Journal Weed Science, 1(16): 147-156 (In Persian with English Abstract).

17. Mignoni, D.S.B., K. Simoes and M.R. Braga. 2018. Potential allelopathic effects of the tropical legume
Sesbania virgata on the alien Leucaena leucocephala related to seed carbohydrate metabolism.
Biological Invasions, 20(12): 165-180.

18. Molisch, H. 1937. einfluss einer pflanze auf die andere, allelopathie.

19. Olofsdotter, M., L.B. Jensen and B. Courtois. 2002. Improving crop competitive ability using
allelopathy—an example from rice. Plant Breeding, 121: 1-9.

20. Paquin, R. and P. Lechasseur. 1979. Observations sur une méthode de dosage de la proline libre dans
les extraits de plantes. Canadian Journal of Botany, 57(18): 1851-1854.

21. Poonpaiboonpipat, T., U. Pangnakorn, U. Suvunnamek, M. Teerarak, P. Charoenying and C.
Laosinwattana. 2013. Phytotoxic effects of essential oil from Cymbopogon citratus and its physiological
mechanisms on barnyardgrass (Echinochloa crus-galli). Industrial Crops and Products, 41: 403-407.

22. Saharkhiz, M.J., S. Smaeili and M. Merikhi. 2010. Essential oil analysis and phytotoxic activity of two
ecotype of Zataria multiflora Boiss. Growing in Iran. Natural Product Research, 24(17): 1598-1609.

23. Scavo, A., G. Pandino, A. Restuccia, P. Caruso, S. Lombardo and G. Mauromicale. 2022. Allelopathy
in Durum Wheat Landraces as Affected by Genotype and Plant Part. Plants, 11(8): 1021.

24, Seevers, P. and J. Daly. 1970. Studies on Wheat stem rust resistance controlled at the Sr6 locus. I. The
role of phenolic compounds. Phytopathology, 60(9): 1322-1328.

[{e]


https://www.researchgate.net/journal/Biological-Invasions-1573-1464

Sy e g gy Lople (0098 LS 0dlj e 4l
v 40530 bulyd 53 gl 5 g2 cisliae adshle sl (25, 5 Sl SISl )y

25. Shibayama, H. 2008. Weeds and weed management in rice production in Japan. Weed Biology and
Management, 10: 53-60.

26. Siyar, S., Z. Muhammad, F. Hussain, Z. Hussain, S. Islam, and A. Majeed. 2018. Allelopathic Effects
of two Asteraceae Weeds (Artemisia annua and Taraxicum officinalis) on Germination of Maize and
Wheat. PSM Biological Research, 3(2): 44-47.

27. Wardle, D.A., M.C. Nilsson, C. Gallet and O. Zackrisson. 1998. An ecosystem-level perspective of
allelopathy. Biological Reviews, 73(3): 305-319.

28. Weston, L.A. 2000. Are laboratory bioassays for allelopathy suitable for prediction of field responses?
Journal of Chemical Ecology, 26(9): 2111-2118.

29. Wu, H., J. Pratley, W. Ma and T. Haig. 2003. Quantitative trait loci and molecular markers associated
with wheat allelopathy. Theoretical and Applied Genetics, 107(8): 1477-1481.

30. Zeng, D., Q. Qian, S. Teng, G. Dong, H. Fujimoto, K.Yasufumi, and L. Zhu. 2003. Genetic analysis of
rice allelopathy. Science Bulletin (Beijing), 48(3): 265-268.

31. Zia-Hoseini, S.S. and M. T. Barar pour. 2019. Allelopathic effect of different rates and ages of sunflower
plant (Helianthus annus L.) residues on emergence and growth of corn (Zea mays L.). Iranian Journal
of Crop Sciences. 4:2. 107-116 (In Persian with English Abstract).

32. Zuo, S.P., L.T. Ye and H. Mei. 2011. Physiological basis for allelopathic potential of different wheat
cultivars in heading period on the Loess Plateau of China. African Journal of Biotechnology, 10(24):
9786-9795.


https://www.ajol.info/index.php/ajb/index

