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Table 1. Weed species in this experiment

Pt TU Ny o3l gl e el
Persian name Species code Family Scientific name
K 5 il Dis Poaceae Digitaria sanguinalis (L.) Scop.
=3 05 Sev Poaceae Setaria viridis (L.) P.Beauv
By g Ecc Poaceae Echinochloa crus-galli (L.) P. Beauv.
&] e u§->w Coa Convolvulaceae Conconvolvulus arvensis L.
Syh e Sak Chenopodiaceae Salsola kali L.
‘\égjlf Abt Malvaceae Abutilon theophrasti Medik.
I eI CU Amr Amaranthaceae Amaranthus retroflexus L.
SR ﬂ-U Son Solanaceae Solanum nigrum L.
S Mas Malvaceae Malva sylvestris L.
b Kos Chenopodiaceae Kochia scoparia (L.) Schrad
o5 Das Solanaceae Datura stramonium L.
SakS Stm Caryophyllaceae Stellaria media (L.) Vill
Lado JS Slaxs S 5 eny alg HA Slaws T ol 08 &S Al eslaad a5l sl Ao s 6;50‘” sl

PG = T/S x 100
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Table 2. Mean squares of germination percentage, mean time germination and seedling dry weight relative to
the control among five treatments at studied weed species.

Mean squares s ,e UKJL.»
o &3l a= s il Aoy sl Ol o st
e alcs amalS S 05
SOV Degree of dald 4 ol dals 4 Cos . .
Freedom seedling dry weight
germination percentage mean time germination relative to the control
relative to the control relative to the control
A Hees 1 2067.51 2385.85 1022.08
Weed Species
ORI e 4 5680.97 3132.52 1035.21
Germination Treatment
Sles X 3,m cile 458
el 44 2576.917 1144.80™ 660.25™
Weed Speciesx
Germination Treatment
ol e llas
o 180 258.73 177.05 175.91
Error

Same Dl pds JA A cla.w D3 slsgae LS S ans g s ke
** % and n.s significant at 1% and 5% and non-significant, respectively
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Table 3. Mean squares of weed species x germination treatment for germination percentage, mean time
germination and seedling dry weight relative to the control sliced by weed species.

Mean squares &lx ,e u:il.p
50 Al 5,6 633l as s ESTH PSR sl Ol v s S O
Weed Species Degree of Aald 4 S el 4 S alS
Freedom
Germination percentage Mean time germination Seedling dry weight
relative to the control relative to the control relative to the control
Amr 4 15799 1376.16" 1064.44™
Abt 4 2564.9" 3792.317 831.6™
Coa 4 1551.4™ 112.57 1 292.031¢
Das 4 555.9 " 492.48 51531
Ecc 4 1678" 1201.53" 2353308
Kos 4 89.6 ™ 74.06 ™ 127.09™*
Mas 4 2231.4" 908.6" 964.02"
Sak 4 834" 685.64" 701.63™
Sev 4 814.7" 722" 656.18"
Son 4 1886.5" 2340.9" 247517
Dis 4 2852.2™ 513.61" 97.84 "
Stm 4 3169.8™ 3505.56" 337.42"

S pme Sl s 570 N dw)gjbﬁwg.,,;;gn.sje;e Gl
#%_* and n.s significant at 1% and 5% and non-significant, respectively
deoys il Eel alS sss Sl ejlas doys /o) Clle o) 5l 5 K 2 Cile jra b S dan o
(VE/VY) dalls g s G380 Ao yn ul58l Ol o SYL aST (g sbas ol ol dald a4 o 53400 52
oo les fpomen b cdallin oy CU S8 5 aLS sy &TaJL.a.o Loy /v chale e s
Jain & Van (Y Jsdz) coul el dald i Cond s & 20 G54l dos o S e a5l sl
slac b e LAl Eel Wl o 33 5S4l oS S o S 5 a8 Wisls 0L (Y++#) Staden
L sl So i Ol Soailz b= s glasde po ) amada) sseh 4 03 5ol Jolu o
S Glas S il oy pchle pl S 16 S ol al a8 555 ol ojlas chale 253l
sl sl oS 3 S 593 (F i) Sl anils e 50 dals a4 s SKokS 5 i 05,0 oy 550
il alS U hll g 3 5l eslind as s (Maga, 1988) col ol LSC25 o Oll5a 51 45 oo
3ot plalid Of Cpllae cbale 55 8 )15 s 5,50 65 a g5, SBlun &y 4 oS ol 5L S5
Sy 3 cide slaas S Siale il Cel ool S8 5 Al S o .(Boucher & Meet, 2004)
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Table 4. Means of germination percentage relative to the control among five treatments at studied weed species.

Germination Treatment 34l s (sl ;les
Weed Species doys ) alS s doys /o) alS sy el S | by S Al .
GA3 KNO3 ternating
Smoke-extract Smoke-extract temperature
dilutions 0. 1 dilutions 0.01
Amr 34.64 74.71 -75.45 -11.07 70.22
Abt 9.0 53.35 32.27 71.79 20.22
Cov -7.40 33.99 12.94 2.17 37.89
Das -12.30 -3.79 8.38 18.67 1.629
Ecc 13.33 14.63 37.69 33.66 -13.87
Kos 8.52 17.43 4.55 8.74 11.00
Mas 1.48 50.41 48.61 10.05 46.33
Sak 14.23 48.37 17.75 34.40 39.01
Sev -0.75 22.66 29.70 34.98 30.93
Son 16.04 60.99 14.59 9.03 11.57
Dis 0.25 -3.79 27.11 59.43 1.62
Stm -18.97 32.84 15.68 35.90 -23.42

'/'\ L;JTOJL»‘&-QLSLA)L&;L;”»JML«:"UW&)‘U|}>'M)3w<4gﬁ)5<'/v')é)bw‘jww

O Jsdr) Cls sy o g 50 5 ile ST 5o S Al 5350

Table 5. Pearson’s correlation coefficients describing the relationships among the 12 species in studied traits

relative to the control for the five treatments

6&5;)3&\0)@ I
=l S —sbae gles S
wlﬁ»:)‘}auw J\.a)b'/\ 5
studied traits el Alternating L]
smoke-ext(r)a;t dilutions KNO3 temperature GA3
340 g Ao
ot e ) 0.16" -0.28 " -0.19™ 0.70
Germination percentage | AL 55> ol o)lae
J)Mb" dl-‘) -’ﬂw‘}:‘ M); v/ 0.32 n.s -0.25 n.s -0.11 n.s 0.67 *
MTG smoke-extract
wL:f S U dilutions 0.01 063" 0.44 03315 062"
Seedling dry weight

rdlez Ol huwgio %
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Table 6. Means of mean time germination relative to the control among five treatments at studied weed species.

Germination Treatment g4l s> (sl ;e
Weed Species Aoy /) LS s Aoy o/0) Al s red S e ey Sl Al .
GA3 KNO3 ternating
Smoke-extract Smoke-extract temperature
dilutions 0. 1 dilutions 0.01
Amr 13.56 34.64 -9.36 -6.91 19.81
Abt -8.07 9.00 -15.05 62.97 20.23
Cov -1.61 -2.83 -3.70 9.40 0.96
Das -0.32 -12.31 4.22 18.68 1.63
Ecc 14.63 6.91 30.64 24.38 -13.87
Kos 14.17 3.53 4.55 8.75 5.57
Mas 19.31 -3.46 37.99 10.05 15.46
Sak 40.04 7.24 17.75 34.41 22.87
Sev 6.08 -17.33 13.12 13.55 14.36
Son 13.51 -28.16 12.30 -25.80 -37.59
Dis 16.72 2.40 19.62 29.37 3.77
Stm 11.04 -40.78 7.20 14.10 -45.23

Ol S i Glads S s dalls 4 Cad 3wl Oley Jawgie doys /) @ sn ol ojlas Clale 51531 L
Laol el Ol Javgie ol ojlias clale [al5l b s disls Ol clale alsil o Jsline (a8l K
W58 a atsly Gy aS AL S5l eislail LS 5 sl Sl S 255 .l rals el 4 ool
ALS Glaas S 51—l Sl 3l Wlg e 0 YL Clale a5 s S 551 S Ol ol LS o fes

.(Drewes et al., 1995) &S .S s>
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Table 7. Pearson’s correlation coefficients describing the relationships among the 12 species in studied traits
relative to the control for the five treatments

L;QL._S/JJJL;."@)W s
gy Sl osbis gles S
‘LJUQ.AJJJAULM Jvﬂ)l'/\ 5
studied traits ("M”L” Alternating !
smoke-ext(r)a;:t dilutions KNO3 temperature GA3
34l Aoy \ \ \
ORI 2 ) 0.16™ .28 0.19 ™ 0.70%
Germination percentage 333 gl oslae
ST O e | s ) oS 0.32" 0.25™ 0.11™ 0.67"
MTG smoke-extract
ealS S 055 dilutions 0.01 063" 0,441 0331 062"
Seedling dry weight

S ALS Glaas 8 S el LS 58w aaly (S G 30 4 Gl (sl 0L O Sia g
Norman et al., 2006, Thomas et al., 2003) Jas ;5 ,— 555 3 J_<i> slaas S 5l el b ol
Lol s dals 4 s §acile w8 it 05 O g Sttt ool o (Merritt et al., 2006;
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Abstract

In order to evaluate effects of plant-derived smoke on germination and seedling
growth in some species weeds an experiment was conducted in factorial based on
completely randomized design at laboratory of ecology of Faculty of Agriculture,
Islamic Azad University, Science and Research Branch, in 2015. First Factor was
12 weed species and second factor was germination treatment consisted of 10-3 M
KNO3, 104 M GA3, 0.01 and 0.1 (V/V) smoke-extract dilution at constant
temperature and alternating temperature. For the study species the relative
effectiveness of alternating temperatures, KNO3, GA3 and smoke —extract dilution
were compared on germination percentage, mean time to germination and seedling
dry weight relative to the control. Results showed that smoke-extract dilution
stimulated germination and seedling growth in a number of species weeds and it
also had negative impacts on other species weeds. There were significant
correlations between the effect of smoke-extract dilution and GA3 on the three
measured parameters. None of the treatments were effective on all weed species. In
addition, smoke —extract dilution appears to have no negative impact on seedling
morphology, as observed with GA3, and may have wide-scale applicability as a
germination and early growth stimulant. So smoke may have wide applicability as
a germination and seedling growth stimulant in some species weeds.

Keywords: Alternating temperature, Germination percentage, Seedling dry weight.
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