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Table 1. Variance analysis of studied factors and their interaction effect on evaluated parameters
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Figure 1. Fitting of logistic 3 parameter model to determine the effect of various concentrations

of the Russian knapweed aqueous extract on germination of wheat, purslane and common
yellow mallow seed
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Table 2. Estimated logistic parameters based on the effect of Russian knapweed aqueous extract
on germination of wheat, purslane and common yellow mallow seed

Plant L5 Xs0 (EDso) a b R?
Wheat H;f 15.1570 97.2380 1.9175 0.9803
Purslane 4,5 9.5270 79.6734 2.8150 0.9920

a5 55.6168 87.8625 1.8457 0.7252

Common yellow mallow
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Figure 2. Effect of various concentrations of Russian knapweed aqueous extract on germination
percentage of wheat, purslane and common yellow mallow seed. (Averages with a same letter are
not statistically different at 5 percent probability level)
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Figure 3. Fitting of logistic 3 parameter model to determine the effect of various concentrations

of Russian knapweed aqueous extract on coleoptile length of wheat, purslane and common
yellow mallow
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Table 3. Estimated logistic parameters based on the Russian knapweed aqueous extract on
coleoptile length of wheat, purslane and common yellow mallow seed

Plant oLs Xs0 (EDso) a b R?

Wheat p.18 10.8103 72.3559 2.1816 0.9711

Purslane < 5 6.2348 47.9946 3.4577 0.9998
adyyls

8.3778 57.1334 3.8094 0.9984
Common yellow mallow
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Figure 4. Effect of various concentrations of Russian knapweed aqueous extract on coleoptile

length of wheat, purslane and common yellow mallow seed. (Averages with a same letter are not
statistically different at 5 percent probability level)

A



\Yay /P)LP a)LowJ/m:)w JL..:/u‘)J‘).\.o ul.o.d?us‘o?l.c sy cL:f L_‘?’T c)La.c).a| ‘_,’.tL:))‘

100
— £ Wheat
g <5~ Purslane

» & Comman yellow mallow

(st o) 4y i) S
Radicle length (mm)

i T e
0 5 10 15 20 25
il e Vom0 50 235 o)las mdale

Extract concentration (g per 1000 ml)
Jsb 52 450 olS T o s ciliko (BCAE il (sl Cuter o yialyly A Setanc) Joto b3l —0 S
Ay gls g 485 (puiS Hd Az el
Figure 5. Fitting of logistic 3 parameter model to determine the effect of various concentrations

of the Russian knapweed aqueous extract on radicle length of wheat, purslane and common
yellow mallow seed
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Table 4. Estimated logistic parameters based on the effect of Russian knapweed aqueous extract
on radicle length of wheat, purslane and common yellow mallow

Plant oL Xs0 (EDso) a b R?
Wheat .S 1.6408 77.6816 1.6408 0.9568
Purslane 45 3.7086 403540 3.7086 0.9987
Common a:l5 73621 423936 4.0383 0.9983
yellow mallow

Sleogas iSlas (gul) Slusgas iSlas S8l aw 0 00 Cyz p3Y ‘53’! o,lae cdalé : Jolis s 5 b ga Xso sle b
o ojlac cale ol 5 s sud, Sleogas GialS cod (gad,

& Wheat L @ Purslane «i,2 m Common yellow mallow 4 58

(o (o) 22 2y Jobo

(radicle length (mm

(A o Vere » pS) ojlae i
(Extract concentration (g per 1000 ml

SISl 55 axiggls 5 43,5 piS az iy Jsb 4505 oL o ojlae chliho gloCbli 15 JSb

(95,105 (5,10 Smo WS ol wuo y0 & Jlosis | daw 5o Sabol Sl 31 S e By S b gla (paSileo)
Figure 6. Effect of various concentrations of Russian knapweed aqueous extract on radicle
length of wheat, purslane and common yellow mallow seed. (Averages with a same letter are not
statistically different at 5 percent probability level)
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Figure 7. Fitting of logistic 3 parameter model to determine the effect of various concentrations

of the Russian knapweed aqueous extract on seedlings dry weight of wheat, purslane and
common yellow mallow
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Table 5. Estimated Logistic parameters based on the effect of Russian knapweed aqueous
extract on seedlings dry weight of wheat, purslane and common yellow mallow

Plant L5 Xso0 (EDso) a b R?
Wheat (v\#f 6.6310 2.1548 2.0350 0.9751
Purslane 43 5 6.9526 1.4577 2.2545 0.9949
s 7.5433 1.1294 3.0903 0.9968

Common yellow mallow
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Figure 8. Effect of various concentrations of aqueous Russian knapweed extract on seedlings

dry weight of wheat, purslane and common yellow mallow seed. (Averages with a same letter
are not statistically different at 5 percent probability level)
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Abstract

In order to evaluate the effect of the Russian knapweed (Acroptilon repens) aqueous extract as a
biological herbicide on the germination of weeds of purslane (Portulacaoleracea), common yellow
mallow (Abutilon theophrasti), and wheat (Triticum aestivum), a factorial experiment (with a
completely randomized design and four replicates) was conducted in 2016 in the laboratory and
greenhouse of the Faculty of Agriculture and Natural Resources, University of Mohaghegh Ardabili,
Ardabil, Iran. The experimental factors included plant types (purslane, common yellow mallow, and
wheat) and concentrations of the Russian knapweed aqueous extract at 6 levels (0 (control), 5, 5.7, 10,
15, and 20%). The results showed that germination percentage, coleoptile length, radicle length, and
total weight of the seedlings were significantly affected by different concentrations of the Russian
knapweed aqueous extract, plant species, and their interactions. Russian knapweed aqueous extract
had the least and the greatest inhibitory effect on the germination of common yellow mallow and
purslane, respectively. It was observed that the reduction of the length of coleoptile under the effect
of aqueous extract concentrations of Russian knapweed for all species was significant and with
increase in concentration of aqueous extract of Russian knapweed to the fast slope decreased length
of the coleoptile. In the case ofthe radicle length, the results showed that at concentration
of 20% extract of Russian knapweed, the highest and lowest radicle length reduction was related to the
common yellow mallow and wheat with amount of 99 and 21% compared to control treatments. Based
on the test results, reduce of the dry weight of seedlings on 15 and 20% for concentrations of aqueous
extract of Russian knapweed was observed for each of the three plants. The applied results of this
research was includes the usability of Russian knapweed aqueous extract on concentrations of 15 and
20% and its impact on seed germination and growth of purslane and common yellow mallow weeds.
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