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Investigating the allelopathic effects of Beta vulgaris plant on the germination and
growth traits of Amaranthus retroflexus and Portulaca oleraceae
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Table 1. Selected properties of the soil examined in the greenhouse experiment
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Table 2- Variance analysis of the measured traits of Investigated weeds under the influence of sugar beet extract treatment in laboratory

e e &315T a5 ol Ao TP v PINKGESERST ol Jsb arads ) dsb o4y e ls
S.0.V df Germination Percentage Germination rate Seedling dry weight  Seedling length  Root length  Seed germination index

)’AVT;;J; 1 1676.37 ** 4.84 ** 4231 ** 19199.1 ** 83179 * 180.111 **

L id o jlae 2 2966.953 ** 8.73 ** 0.007 ** 445.11** 6584.11 ** 7008.388 **

Sugar beet

O e dr elas 2 44,295 * 0.088 ** 0.001 ** 6.389 ** 285.778 " 692.318 **
Weed x Sugar beet extract
“’“E’r‘r;U" 18 19.556 0.004 0.001 ** 0.407 180.111 72.416
(ARG Joves v

OV 9.88 3.18 7.79 10.87 16.72 12.67

s e Ol 1, 7Y C}"” 23 Sl s 970 C}"” 23 Gl gme s gon OO pde o 5 4 ey 3 NS
ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively.
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Table 3- Comparison of the mean measured traits under the influence of sugar beet leaf extract treatments in laboratory

0 () isl o G2 ) Ginlor e (F i lf sty (Sl (g S
Weed Germination Germination rate (seed per Seedling dry weight Seedling length Root lenath (mm) Seed germination
Percentage day) ?mg (mm) 9 index
Xl
Amaranthus 41.60 b 1.74 b 2.73a 17.39 b 7.89¢2 07.23 b
retroflexus
o 7.70 @ 8.63 2 1.63° 25.37a 7.132 17.932
Portulaca oleracea
AJLA& .Lﬁ).»\...?_t
Sugar beet extract
- 87.652 8.42 5.21° 41.75° 9.032 36.60°
Control
Ao Ve gl oslas b b b b b b
Extract }0% 47.50 4.50 0.85 11.49 5.02 5.46
re T sl esbas 34.00°¢ 2.65°¢ 0.50 ¢ 10.90° 3.74" 3.71°

20% Extract

bl o (S 13 gan 3V BB 7D (6513 snn o 53 (Sils G 3a5T bl ol &S e Uy (115 sl oL
Means with common letters according to Duncan test at a significant level of 1% have no significant difference.
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Figure 2. Comparison of means illustrating the
interaction effect of weed species x sugar beet extract on
the germination rate
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Figure 1. Comparison of means illustrating the

interaction effect of weed species x sugar beet extract on
the germination percentage
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Figure 4. Comparison of means illustrating the

interaction effect of weed species x sugar beet extract on
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8 jukiier o slae 5 5 p Cile 655 Blize 1 800 dslie
23k an e le Cdo wojlas CLE LRI &S 5l Ol
doys Yo Sl oS (ysba 3L Al g 35 se OLALS
ay jalh b F g ey Sl oS 53 by &5 o jlae
Sl dald 4 Sl e )3 AVVE S ANV LS S walS
Jsb 5l b o an Jsb Lasle o LT 510 JSKa) il
Wle 555 Jale o 3 gm s il o S0l oUly 5 amald
(Jole 35 opl 2L Ll o sy Lo )3 T S5 54
Oliia (Salahi et al., 2021) uas [ialS' 1) ;S de jasls
Jsb (G5aler S a5 Lo ped @Dlel Shagh s
Sl oS oslas LI LI e ol oS apalS
S e Gl Ja5 Ly Jseldl el gyl e ) ba
and )

sl

Tahamizarandi S A

Sl ey b S tags s (Rezvanimoghadam, 2011
el 5 sy Gl 255 sl T 85 sl
O a patls S s S el Sty e 5 oS e
Sl ¢ i 5T olas Calibes glacble 5 dals glajles o
(sl oylas Sl EIBl L s Sl sy gyl sme
Saberi ) Cib g,ls sre Sl dald 4 Cand Hds a4l esls

(etal., 2012

A

8 a
2 237 1 m Amaranthus
= 46
2 ¢
L 95
z
> 34
5 ¥
g 33
T W2
& 1

0

Control Extract 10% Extract 20%
Extract Concentration
oslas Ll

wpalS oSast 05 p B jktir o jlae X AL 65 Blae 1y IS

Figure 3- Comparison of means illustrating the
interaction effect of weed species x sugar beet extract on
the seedling dry weight

5 S 68 osle S G Sile amlie b ol

dradyy Jsb JMie o fin oS LB Gaiie A3 e o )las
draty ) Jsb b oS 3 (e Lo VIAY) s 5zl olS 4y by e
OT S 5 Call gyl sme Dsles (e s VIY) @ =
Oeoman g (e e YIVE) 8,0 LYY ojlae 4 by e
Sp e 4 by o 6 emlE Uik o a8 s o ph
(o sk V0/80) U8 juiae /Y0 o5lae 5 (oo s YO/NV) & =
By 65 A ojlas & UE Labie Cpomes
el U 5 UONF) apatyy dsb (Salsl oot
Cni;\:‘wuﬁ@u.(w,a?)@u,uuqgﬁ,,;\,(vv'/./%>
L a8 sls Ol dbjuie ojlas 5 joa Cale 48 blize !
5 ke 55 8 amalS Uk (il i o lae ke 513
LS )i Aoy ¥ooojlas &5 (gysbas (8L LialS HSde
Aos3 P 3 S a6 s Sl elS el b
walS Job el (P JSK8) Sl pals dals 4 Co
(s s 2315 SIS AT e 3T s & Yl
slge 5 dowst OLLE il o O sy 50 Jos S Ciles
3 odd Al Szl Jatia] 5 o e c,_Jl,.scmWbe
Jsb 2ol Coge 5 035 (6,8 sk dshe O b
& (Khalili Mahalleh et al., 2014) x5 8 » 4alS
Gy Cale oylae Chle 53L& W S 518 Ol
Sl 2l g g a5 OWLE 55 e, Job
oo o ST sl sy T Sa 0050 51, 0T s o
Farhodi, ) >, 5 .(Barmaki, 2019) ks S° S5 olals



17 osled 1P > 5, Slaiale g} dxo

4

N

o
)

Qo
QD

® Amaranthous

(Seed Vigor Index)

Control Extract 10%  Extract 20%
Extract Concentration

oslas Sl
Sy et ls By ol X e e 68 flise -0 (S
Figure 5. Comparison of means illustrating the
interaction effect of weed species x sugar beet extract on
the seed vigor index
N8> olF & g plul oylas wT;b Bl
ol S yolsl
oz 3o Sl 6313 DL baasls il s 4 gl
JisA5 A s I ¢ ol plil Sts 055 cble Jsb Juls
osba 5 a Cale 53 a3 VB OluST| ST 5 ST s 487
£ 5 ojlae chile glajles 5T cow (P<0.01) (ls gne
A Jlize DU s (F Jgdar) A S 515 5 e ol
(P<0.01) Jte>! Tl 03 op s Slao p Jele o

(F Jgd) 55 Hls gae



. 9 Si4lg> Sadlse y (Beta vulgaris L.) wid yuida ol omwl 578 OI J1 wy

GBS 53 a5yt ojlas jles ST oy )50 OIS 0dd (5,8 o3Il Slas il ol 4 —F sl
Table 4- Variance analysis of the measured traits of Investigated plants under the influence of sugar beet extract treatment in greenhouse

JcTy 3I5T a5 Sl Jsb lsn el JS oS 05 a Jss ks [ JS s ks 56 oIS =T
S.0.V df Stem length Total dry weight chlorophyll a chlorophyll b Total chlorophyll Catalas Antyoxidant
B‘Eﬁ‘ k 2 10.05 ™ 0.035 "™ 0.007 " 0.000 " 0.008 " 0.052 "
P 6 1 1841.45™ 4872 2.017 ™ 1.219 ™ 6.372 ** 8.268 **
Weed
i ol 2 8279.78 33.011™ 0.840 ™ 0.369 ™ 2.322™ 23.514™
Sugar beet extract
Ly o jlae X ALE 6 S o o x x .
Sugar beet extract-Weed 2 271.65 3.345 0.031 0.108 0.227 0.272
= 10 8.73 0.021 0.002 0.002 0.003 0.038
Error
(1) Ol s o oo
oV (%) 8.70 23.40 5.93 7.32 10.35 6.59

s e Ol 1, 7Y C}"” 3 Sl s 970 C}"” 23 Sl gme s fme SN pds 3 a4y sy
ns, * and ** are non-significant, significant at the five percent and one percent probability levels, respectively.

SIS 55 a8yt olS 68 0 jlae Hls L5b v oid (6,801 Sl Kle e 0 gl
Table 5- Comparison of the mean measured traits under the influence of sugar beet extract treatment in greenhouse.

Ans

o Sl dsb plul JS eSas 05 f;ﬁf;w)aup’«’g f;ﬂf;uslf‘)b‘«p’ﬁ f;ﬁf;é-“)‘)f‘):é”g A slila ode) Y6 oSl ST
S ke (o ler) ) i (5 0ss (5033 (5055 (500 a €
Weed Stem Total éf viéiﬁht ) Chlorop%l a(mg/g Chloroph%\lll b (mg/g Total Chlorophyll (mg/ g Catar;;ant;oﬁaant
length(cm) y weignt (g ) ) FW) y
 aN 17.30° 2.8322 1.3482 0.966° 2.3132 2.321°
Amaranthus retroflexus
©” 25.70° 2.221° 0.468 " 0.281° 0.749° 5.742 2
Portulaca oleracea
.L.é).L.a:: a)L,a.P
Sugar beet Extract
el 39.50% 45523 1.3532 0.876% 2.229@ 2.634°¢
Control
s rl..\;l Voo ylas 15.56 b 2995 b 1.153 2 0.6762 1.8292 3.785 b
10% Extract
tlp (LT o lae 10.00° 0.908° 0.692° 0.465" 1.157° 4.846 2
Extract 20%

bl o (61 snn oM BB U0 (5l gime pela > S g0 5T bl ol &5 ke U5 (Dol slaSilee
Means with common letters according to Duncan test at a significant level of 5% have no significant difference.



PP ) oslad 15 Al 58 il oy dbxe

IS Jbs IS slsme L2alS (Saraei et al., 2012) o, s
E sl oTojlas 3l abesr 5 n2S o Cale ys 1,
33 Bl g o LialS ol a8 s S Ol g dimadls e sz ST ol
2l A5 Ll s o s T 5T bl )
Ao Ao I oS a slge e (AT s, pK0n
b S o o 3l 0l 5 il o R 1 5 K ST
S dsd 058 M b il ol Lshe BN 5T
5y S 5 ks IS 1 ste 055 M 5 s IS
338 or S35 A5 4 2 o e o sl 5 il gl ol 5o
.(Zouetal., 2019)

STt 5 e 68 wale 1 S st o
DS 5T s o 2 &7 315 Ol A yuiier olS 5,
Sk A Sl 4 Sl O18Y) G5 4 by VU
Cled Ol (B )l ojlae CBIE I3 L s (s 5
T Sl 1 Ol pl bl 3L 1 SYBET o 5T
oAl oS ) fi lsgme s b 45 olE s SV
Slag Zon 6 5 o8 53 5B 0 5T ol iy l 1
4 85 oSl Caglie s WIS e i o )las
St Lyl pd S il JSaS T slge 5l Jol> 25
GBI Je L 53 058 b ok £ A5 e
Ll oo ook sad S50 5 Sl o 25 o 5 Ll o0
S 515 e OMT WT b Sl Lsuﬁ;T, DNA RNA
Ol 548 SlWlks (Oracz etal., 2007) 545 o Sl
Sty LS 5 05 o 3l 5 4k 51y OlalE oS sl
s GYEE) 5T (21> (glagtun (g pelaw 51 15T
53 DS 5 S 55 o 5T 8 5 (s U s> S
ladlas 5 (Yanetal.,2015) &, 0,51, (s 55,08
L)y el 508 5 T oslae STLMNT S )y p L
et ptE 0S| ST (slags 5T b 5 puS Glaamals
e kS laemalS sy daojlae chale 1B L & LS
il Il OSB3 cdl s el
e il ceeeen (hatamihampa et al., 2018)
A o5 Vg 5 o 50 sadle 55 OIS BT lag 5T
Makizadeh Tafti and ) s> 1,5 ol T o jlae 5,8
s 5,5 (Farhodi, 2017

Y

o 50 e 68 ol 1 Kile il g p 53

Job Sliws Hldie o mhw (owy p 390 OLLE o j5 & i
Ol /4V) VB 1S | ST b 5 (o 5o YOIV) 5L
rioan 35 65 oS 4 by (555 05 e 2 il
a J5sJS (o8 YY) s el eSCas 0y o R
2SSk 1D J3s IS (5 05508 1 p 8 ke VYFA)
(5 053 05 2 8 ke VMY S U5 I8 (5 035 ¢ 5
s lie 5 53 e (0 J3r) 3 s Sz b olS 4 by e
oylae Chle 215168 A aie A8 ki oylae S0k
S (5o sba izl 1Al G Dl ki oS 5y T
AN) glsa el S S O3y (doys YFIV) Sl Jsb
5 (Lo ¥/ D Loy IS (A )ys FA/A) A Jbs IS (Ao 5o
olas Aoy Yo chle 3U Cou (Aoys FAN) S L S
@l 0 o) il Sl dald 4 Gl Ay T
L jukiir oS ojlae 5 LS 68 flime 1 o S0e 4l
(p5 010) alsn plbl JS oSCast D3 ot oS 1 Ol
VYAD 35 IS (5 055 .5 2 08 e VAV @ 5 JS°
08 e Sk Y U S JS 5 (5 05 0 8 5 e S e
Jromen g als Sl 5 s Sl oS by e (505
S @l Pl Ao Yeoeslas g Al aie
& S (b5 5 s pgh) Sa ale 53 a1y (Slasl
53 B ykiae oslae 4 45 olE Conlas adl (Cils dals
3550 Dlo olad 53 & Sy sba s S s Al Al
R Ol By tiir o5 o jlae Bl 215150 s
3 S ety dals 4 S 465 0LS 55 () 2 3) g0 lino
GaAgloa e Goke g s Al 5 el Ol
S 4 S 1y Sl (2 208 5 (e S 5 4 5
A5 e ST ol pe izl B i 0 jlas oyl L
G el Gb ol s edkd 058 b sba §
oS 5 s el SIS i ¢ L s Ji35 IS
Lgh o e Ul 5o IVl Eol g okl b 3T bl
Jés 57 sl g 2alS ol (Farhhodi and Lee, 2013)
1y g a8 T 51 50 Glats gy OLd a0l yon
O Job i, mals 5 esls [2alS (Cods OLE s
OllE ¢Sis osle oS A 5 a5 e alS

s Shl .(Bond and Turner, 2006) s o o 1)



. 9 Si4le> SBAdlse  (Beta vulgaris L.) wid yuida oL omw T 578 OF 1wy g

JS 6Kas 03y p B i oslas X 5 a Cale 6,5 i 1oV S
S

Figure 7. Comparison of means illustrating the
interaction effect of weed species x sugar beet extract on
the total dry weight

T L

Aol ol agn ol 1 Jele s IS ke

2 Slodilsl Sb i ol 8 o las TS
S 7 OIS BT ko ) Sk 5 G4l Dlae
I T 55 0ls0 ) Joole A5 1 53 15 6lE aslie
LIS G- PRt Y oAl S slalde (Las
LSy &5y 93 3 e SJSS T 31 i el s
S IY oylas g Dliv sl S5y e Sl 53 Dol
25 iy Slio 1y (SUI55l Ol op i At
iyl Laoes 55 s il 4l 5 oKaleT Ll i
,;w,fcl:,',aJ;E;\;oww,ﬁwyou.pxiu
4258 515 a8 i o)l ST o i b 5 | alis
T8> S e 53 b o 2085 2 4 ke
D8l ol IS sba s 65 5 s FEb e e i
oS &E s ojlas Flaly 5 Ol 5,08 L & als sy
Jo 1 555§ a glacale Ai 5 S5aler Ol g A8 ke

s

Yy

a m Amaranthus

— 40
g 3
£y
©2 30
(<5}
=43 25
E %0
& A

15

10

5

0

Extract 10%  Extract 20%
Extract Concentration
o‘)w \;m';

Control

Bl Jsb A8, 5 o jlae x 5 a Cale 68 Jlize 18 K2

Figure 6. Comparison of means illustrating the
interaction effect of weed species x sugar beet extract on
the stem length

m Amaranthus

(&3]

w

Shoot Dry Weight (g)
(r;) PG CER
N N

[ERN

o

Extract 20%

Extract Concentration
b‘)l«” \:«H—';

Control Extract 10%



PP ) oslad 15 Al 58 il oy dbxe

References &0 S 5g0

Asgharipour, M. R., M. H, Rashed-Mohassel, M, Rostami,. and E, Eizadi. 2015. The allelopathic potential
of saffron (Crocus sativus L.) on following crop in rotation. International symposium on saffron biology
and technology, Mashhad, Iran, 28-30 October pp: 48.

Ahn, J. and 1., Chung. 2000. Allelopathic potential of rice hull on germination and seedling growth of
barnyardgrass. J. Agron. 92(6): 1162-1167. Doi: 10.2134/agronj2000.9261162x

Alipour Garavand, S., M. Amini Dehaghi, and S. Gholami. 2019. Allelopathic effect of different weeds
extracts on germination and biochemical composition of three varieties of sesame (Sesamum indicum L.).
Iranian. J. of Seed Res. 9(3): 68-81. (In Persian)

Arnon, A.N. 1967. Method of extraction of chlorophyll in the plants. J. Agron. Crop Sci. 23: 112-121.

Bayat, H., A. Naseri Moghaddam, and M. Aminifard. 2020. Allelopathic effects of narcissus (Narcissus
tazetta L.) extract on germination, growth and physiological characteristics of couch grass (Agropyron
repens) and wild oat (Avena fatua). Iranian J. Seed Sci. Res. 6(4), 457-469.

Barmaki, M. 2019. Study of the allelopathic effect of saline grass on germination and heterotrophic seedling
growth of some crops. Journal of Plant Ecosystem Conservation, 6: 135-152. (In Persian)

Bachheti, A., A. Sharma., R.K. Bachheti., A. Husen, and D. Pandey. 2020. Plant Allelochemicals and Their
Various Applications. In Co-Evolution of Secondary Metabolites, Merillon, J. M., Ramawat, K.G. (Eds.).
Springer International Publishing. 10-38.

Bond, W. and R. Turner. 2006. The biology and non-chemical control of common amaranth (Amarantus
retroflexus L.). New York. John Wiley and Sons, INC.

Chauan, B.S. 2020. Grand challenges in weed management. Front. in Agron. 1:3. DOI:
10.3389/fagro.2019.00003.

Clapp, J. 2021. Explaining growing glyphosate use: The political economy of herbicide-dependent
agriculture. J. of Global. Environ. Chan. 67(6):102239. DOI: 10.1016/j.gloenvcha.2021.102239.

Dadkhah, A. 2012. Allelopathic effect of Ephedra major on growth and photosynthesis of Cirsium arvense
weed. Int. J. Agric. Res. Review. 2: 416-4109.

Esfandiari, S., A.R. Dadkhah, R. Rezvani. 2023. Investigation of the allelopathic potential of Zygophyllum
eurypterum plant on seed germination and seedling growth indices of Triticum aestivum plant and
Acroptilon repens. weed. J. Seed Sci. Technol. 12(3): 79-92. DOI: 10.22092/ijsst.2023.361380.1474

Farhoudi, R. and D. Lee. 2013. Allelopatic Effects of Barley Extract (Hordeum vulgare) on Sucrose Synthase
Activity, Lipid Peroxidation and Antioxidant Enzymatic Activities of Hordeum spontoneum and Avena
ludoviciana. American J. Proc. Natl. Acad. Sci. 83 (3):447 —452. 10.1007/s40011-012-0137-7

Farhoudi, R. 2014. Investigation of the allelopatic effects of aquwous extracts of barley on germination and
seedling electrical leakage of Lolium multif and Avena ludoviciana. J. of Applied Field Crops Res. 1(4):
17-21. (In Persian)

Ghasemi-Arian, A.,R. Ghorbani, M. Nasripour Yazdi, and M. Mesdaghi. 2016. Effect of temperature on
seed germination characteristics of Doremaammoniacum. J. Plant Res. (Iranian J. of Biol), 29(3): 686-693.

Hatami hampa, A., A. Javanmard, M. Alebrahim, and O. Sofalian. 2018. Allelopathic Effects of Aqueous
Extracts from Sorghum (Sorghum bicolor L.) and Russian Knapweed (Acroptilon repens L.) on Seedling
Growth and Enzymes Activity of Wheat, Sugar beet, Common Lambsquarters and Redroot Pigweed. J. of
Plant protec Res. 32(1): 101-119. (In Persian)

Ikic, 1., M. Maricevic, S. Tomasovic, J. Gunjaca, Z. Sarcevic, and H. Arcevic. 2012. The effect of
germination temperature on seed dormancy in creation -grown winter wheats. Euphytica. 188: 25 -34.
doi.org/10.1007/s10681-012-0735-8

Jahani, H., 2016. Allellopathy effect of sugar beet, cotton and sunflower on weeds and physiological
characteristic of sugar beet under farm conditions. M.Sc. Dissertation. Pp: 71. (InPersian)

Khalili Mahalleh, J., Jalili, F. and Hosseini, N. 2014. Effect of four kind of allelopathic weed on the
germination and growth of forage sorghum. J. of Res in Crop Sci. 5(20): 107-122. (In Persian)

Lowry, Carolyn, J., and R.G. Smith. 2018. Weed control through crop plant manipulations. Non-chemical
weed control: 73-96.

Makarian H., M. Banayan, H. Rahimian, and E. lzadi-Darbandi. 2003. Planting date and population
density influence on competitiveness of corn (Zea mays L.) with red root pig weed (Amaranthus retroflexus
L.). Iranian J. of Crop Res. 2: 271-279.

Yy



. 9 Si4le> SBAdlse  (Beta vulgaris L.) wid yuida oL omw T 578 OF 1wy g

Makizadeh Tafti, M. and R. Farhodi. 2017. Investigation on the Effect of Alternate Barley Extract on
Seedling Growth And stability of the cell membrane of seedlings of weeds of wild oat and Ryegrass. J. of
Plant Produc Sci. 7(1): 66-72. (In Persian)

Makizade Tafti, M., M. Salimi, and R. Farhoudi. 2008. Investigating the allelopathic effect of the medicinal
plant sedab (Ruta graveolens L.) on seed germination of three weed species. Iranian Medici and Aromatic
Plants Res. 24(4): 463-471. (In Persian)

Oracz, K., Balilly, C., Gniazdowska, A., Come, D., Corbineau, D., Bogatek, R. 2007. Induction of oxidative
stress by sunflower phytotoxins in germinating mustard seeds. J. of Chemica. Ecology. 33: 251-264.

Rezvani, R. and A. Dadkhah. 2023. A study of The effect of the aqueous extract of different organs of
Peganum harmala L. on the germination and growth of Amaranthus retroflexus L. and Chenopodium album
L. J. Seed Sci.Technol... 12 (1): 1-14. (In Persian). Doi: 10.22092/ijsst.2022.359764.1451

Rashed Mouhasel, M. h., and K. Mousavi. 2008. Principles of weed management. Academic Jihad (Ferdowsi
University of Mashhad). P: 566.

Rashed Mohassel., M., H. Rahimian. and M. Banaeyan. 2002. Weed control (translation). Academic Jihad
(Ferdowsi University of Mashhad).Weed control (translation). Academic Jihad (Ferdowsi University of
Mashhad). P: 570.

Samadani, B., and M.A. Baghestani. 2005. Comparison of allelopathic activity of different Artemisia species
on seed germination rate and seedling growth of Avena ludoviciana, J. of Pajouhesh and Sazandegi. 68:
69-74. (In Persian)

Safahani Langroudi, A.R., and F. Ghoshchi. 2014. Allelopathic effects of aqueous and residue of different
weeds on germination and seedling growth of wheat. J. Plant Res. (Iranian J. Bio.). 27(1), 100-109. (In
Persian)

Salahi, M., B. Abedi, M. Morshadloo, M. Ahangarani, S. Jabbari GhaleKhaki, Z. Asghari Z. and
Esmaeili, E. 2021. The inhibitory effect of Walnut and Elderberry hydro-alcoholic extract on germination,
morphological and biochemical characteristics of Portulaca oleracea. journal of seed science and research.
7(4): 477-489

Saberi, M., A. Shahriari, M. Jafari. F. Tarnian, and H. Safari. 2012. Allelopathic effect ofthymus

kotschyanus on seed germination and initial growth of bromus inermis and agropyron elongatum. J.
Watershed Management Res. 93: 18-25. (In Persian)

Saraei, R., M. Lahouti, and A. Ganjeali. 2012. Evaluation of allelopathic effects of eucalyptus (Eucalyptus
globules Labill.) on germination, morphological and biochemical criteria of barley (Hordeum vulgare) and
flixweed (Descurainia sophia L.). J. of Agricul. 4: 215-222. (In Persian)

Shahzad, M., K. Jabran, M. Hussain M.A.S. Raza, L. Wijaya, and M.A. El-Sheikh. 2021. The impact of
different weed management strategies on weed flora of wheat-based cropping systems. J. of Plos. One.
16(2):e0247137. DOI: 10.1371/journal.pone.0247137

Sharma S., R. Kaur and N. Kaur. 2019. Allelopathy and its role in agriculture. J. of Pharmacog. and
Phytochemi. 8(1S):274-277.

Sharma, G., S. Shrestha, S. Kunwar, and T.M. Tseng. 2021. Crop diversification for improved weed
management: A Review. Agriculture, 11:461. DOI: 10.3390/agriculture1105046.

Tahamizarandi, M.K. and P. Rezvanimoghadam. 2011. Investigation of germination and seedling
morphological characteristics of wild oat (Avena ludoviciana) under aqueous extract of the aerial parts of
medicinal plants. J. of Crop Protect. 25: 398 -406. (In Persian)

Turkmen, N., F. Sari, and Y.S. Velioglu. 2005. The effect of cooking methods on total phenolics and
antioxidant activity of selected green vegetables. J. Food Chem. 93: 713-718

Yan, Z.Q., D.D. Wang, L. Ding, H.Y. Cui, H. Jin, X.Y. Yang, J.S. Yang, and B. Qin. 2015. Mechanism of
artemisinin phytotoxicity action: Induction of reactive oxygen species and cell death in lettuce seedlings. J.
of Plant.Physiol.Biol. 88: 53-59.

Zou, J. N., X.J. Jin, Y.X. Zhang, C.Y. Ren, M.C. Zhang, and M.X. Wang. 2019. Effects of melatonin on
photosynthesis and soybean seed growth during grain filling under drought stress. J. of Photosynth. 57:
512-520.

Y



Weed Research Journal Vol 16. No. 1, 2024

Investigating the allelopathic effects of Beta vulgaris plant on the germination and
growth traits of Amaranthus retroflexus and Portulaca oleraceae

A. Dadkhah!” and R.Rezvani?

Abstract

Two factorial experiments were carried out in different conditions, laboratory and greenhouse, based on a
completely randomized design and randomized complete block design with three replications, respectively, to
investigate the effect of aqueous extract of aerial organs of Beta vulgaris on growth traits and germination of
Amaranthus retroflexus and Portulaca oleracea. The first factor was plant species including: Amaranthus
retroflexus and Portulaca oleracea, the second factor was leaf aqueous extract of Beta vulgaris plant in three
levels (zero (control), 10 and 20% of leaf extract. The results showed that with increasing extract concentration,
the germination, growth traits and total chlorophyll of two investigated plants significantly decreased. The
20% concentration of aqueous extract of Beta vulgaris decreased the germination percentage and germination
rate of Amaranthous retroflexus by 75.3% and 80.2% and 48.6 and 65.4% for Portulaca oleracea, respectively.
The concentration of 20% aqueous extract of sugar beet decreased the stemlet and rootlet of Amaranthus
seedling by 92.7 and 96%. However, the stemlet and rootlet of Portulaca seedlings decreased by 48.2 and
79%, respectively, compared to the control. Also, 20% concentration of sugar beet extract had highest
inhibition on dry weight of Amaranthus (96%) and Portulaca (78%) compared to control. The results of
experiment showed that Amaranthus plants were more sensitive to aqueous extract of sugar beet than
Portulaca. In fact, allelopathy could be cheaper, easier and friendly to environment strategy that can be
considered for weeds control. Although, more studies are needed for definitive recommendation of this
strategy.
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