AR lino; [ pa 0ylasd [ o al | BLS Sloddgi g3l b

(Sanguisorba minor L.) o#8bg g LS guly s sl 51 S 9 090 5

Effect of Smoke on Some Growth Traits in Burnet (Sanguisorba minor L.)
[T TP ROCTERP A [ AV ISR VE PR JRVRT VRSV U AN E SN [

RN

2 S ol (il glaasls slaw ity Jsb g gli)) 1 Jug il 090 5 QLS (g099 ojlas SISl o) jskiien,

205 Ll laee 0 AYAA Jlo jo alBlas Lialejl g0« caby, ©g oyl olS o IS Sis sole g Judg S e ie

5 olar JelS slaSsh 7 b CJB 5o 1SS aw s VIVIY 5 oY /) o) ofv oY an) cdale 2i b 5090 o)lae iolej]

slo Hlas b s al Bolai MelS =,k CJB jo 1,5 )z 0 wald 5 (480 V) Sy 5T 390 Jlos g0 b Juwg 5T 098 ales]

N g eleY Glacdale ( IS clls jo 0l cre caslllas 050 sbo e Ll eled o« 3 IS Gl 5l iy 6090 o las Sl aS

390 aS oy lid 15 pgo Sioles! b Lols (ilidl g lo cae yebas |y alg) Dgi oS suul ;) sloasls i (5990 o,lac
DB dgups ) aly, Sgi oS (43 40 5 olawd 1> ) aalllas 9,50 sla sl den ¢ g S

K990 o)La.C 6‘5\.\.»::) Slaw ‘Q5QL5 S99 ‘J-‘*’j)j—‘ S0 5‘5051.35) A_J}J 3‘54.3.15 6[&03‘9

Ol S liawd )5 oSzl (55,5l 0aSitidlo (il Mol g el 09,5 ol Lokl )l ol IS (ggmiils o gy ¥ g )
Ol».\.o.‘b e L;‘cf oKidls 56})5'.&:5 saslzsls «bls C)La‘ 9 v\.cl)) 0515 C)‘)L".)LL.;‘ Y

WAl ee lews S oRiils (65,5l caslidls Ay oad alyl ol 005 )55 ol pwlid )5 anl LL 5l sise Allas oyl

Email: g.heidari@uok.ac.i = Jggus oo gs 1

AR



(Sanguisorba minor L.) abgywei obs guisy s pslis 51 By g 399 4l

SSen 5 T 5 2001 () Ken 5 s, ) aas e
a5 53,5 Sl 2006) L Ken 5 Lo Sy G,k 51 (2002
5 05 Joe oSt aline (2B, b conl Soe w5
W c o
2hobey 6088 Sl Gl Sl Wl
4o ) ply .ol Baloskion tetraphyllum oL5 Silogu
5 S slacals o5 cul o 5l Sl ol oyl
3,10 3929 LocrenST g oy i YeSr (e (slogdlly
S Ol el Gl sl )
) Sy dnngs g ain; g Bl ol Lo «slan o 0
4 a8 S oy dae (2005 (o San 5 T eld) oy ol
Jsbo o Sy ol cal Ojle Wlosls s S
O S ogme JSES ol gz wdy Gl ez
oS gls a5 SlalS aty, 1o Sa,5 KL wsee
9 S n O 5l GRS ey s ()9S eaS ool
011 Y oie 5 2007 MPLLprs) een iewses
5 L) §2002 () Som o e ¥) uliizes 5l gl
595 @V glacdile a5 wis S 5yl5S 5 (2005 .o,
bl g awd oo a5 1) ol w9 (Siailer (LS
Slowd Coi olS alS aisS 4y als ()l e 4T anzils
s o lid was salel (2010 ‘Hl'..aé/a) KIS vive
D93 ;O S92 (Fiailer oS S i SLuS 5 egdle aS
. ) Y- T c ]
~ohe® Jete 65 -0 T VeSe o 6,500 oS 5
9y 2 SN, Pl as o)l 3gzg 950 0 )V -Y(OH)
Sldsne yobar g 0jlo (Gialex Sl g (Siailsx J>lie
a2 oo sualS ) Siailam eaisS S oS S Cudne
gl wisls olis o5 Simedy (2010 o Sen 5 e Y)
o P el oLS T A ally S G g @

vy .
5 wale YN (O Les 5 llae) s jen 0e>

10. Gardner et al.
11. Krock et al.
12. Maet al.
13.2,4-D

14. Fleet et al.
15. Vysotskaya
16. Mendes

17. Light et al.
18. Sparg et al.
19. Dayamba

20. butenolide, 3,4,5- trimethylfuran-2(5H)-one
21. Light et al.
22. Brown et al.

Yy

doddlo
b bl 53 prmg Slallls ooz 5 5ol 3525 L
OllS sei g 0y 5 35wl gy o DAl g 090 5L
ol e Sl o 4 Lo 4eiS s el oud plo
Il Wlgs oo 4 (golge 3l S el 48T O jso di)
ol 20 adly andly olS ad; (59, (FuS pelas
Jelse 51 (S plarear g0 ol palS Slge (S gm
AL sleaiss ol ol sk Sl (RS
5 sl 5 1995 (| Sen 5 | 5aeiT0) Canl o0l axSlin
olac by Juwg il &jgods 2SI 590 0,15 (1997  olen/
5 Cewl ools lis Sy aller SOy jo spelie Sl (g0
(PLS sodisS 5l (gl 2Ll o (grmeliciise jsboay
NENSTNCHENPESPINK gt ST A e
Sen o Cpolin) g wleas sslitul | s s,
LS 5o polie 5 bl oS5 (2004)
Tl Y5 ) sheen ¥ e ¥opl a4 ol s Suile
lolid iS00 So S ) 9 (Sailex oS (WY es)
30 Jeloe «euS 5 ol s S las (6090 olas I ]
Lol olsiies ok aeas 5 sl Lo 2l o a5 o
5 008 Ol 5l an | dld osle cnl 05 (5l
5 ool ) ol walgss cavs 5l ae GYsb 0,53
S5 (2004) o Sen 5 ' lals (2004 ) Sen
5 GRS w05t Sk e 3l ol 590 51 o5 | i
(SIS Sy Dl 3l s eole ol ais ST g 5lulas
(395 Fgo S ) WYglg 09 ol 0l 5 (I wlex> o,
Oed (Gralezr S 0 Sl el b alin Sl
ol ol oolgils GlalS e 5 ailsz y0 8 sl
3l 55 slacale ok 55 allyz S5 5 (2006 o)
Poisine bL3,1 Sy s935 LS img3 (2007 (el sl
O Sl el g 0gs 4 Siale aul o )
Al jiw g0 a5 Wisly Hlis 50 (6,50 Slalllae ais S

SR8 b cow 1) oS ABA e g 015 (9,0 S e

. Dixon et al.

. Brown and Van Staden

.insitu

. ex situ

. Vanstaden et al.

. 3-methyl-2Hfuro[2,3-c]pyran-2-one
. Flematti et al.

. Merritt et al.

. Daws

O©CoOoO~NO U~ WNBE


http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%B3%D8%A7%D9%82%D9%87
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%B3%D8%A7%D9%82%D9%87
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%A8%D8%A7%D9%81%D8%AA+%D8%A2%D9%88%D9%86%D8%AF+%DA%86%D9%88%D8%A8%DB%8C
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%A8%D8%A7%D9%81%D8%AA+%D8%A2%D9%88%D9%86%D8%AF+%DA%86%D9%88%D8%A8%DB%8C
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%A8%D8%A7%D9%81%D8%AA+%D8%A2%D9%88%D9%86%D8%AF+%DA%86%D9%88%D8%A8%DB%8C
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%A8%D8%A7%D9%81%D8%AA+%D8%A2%D9%88%D9%86%D8%AF+%DA%86%D9%88%D8%A8%DB%8C
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D9%85%DB%8C%D9%88%D9%87
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D9%85%DB%8C%D9%88%D9%87
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%A8%D8%B1%DA%AF
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%A8%D8%B1%DA%AF
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%AA%D8%B1%D8%AC%D9%85%D9%87+%DB%8C%D8%A7+%D8%A8%DB%8C%D9%88%D8%B3%D9%86%D8%AA%D8%B2+%D8%A7%D9%86%D9%88%D8%A7%D8%B9+%D9%BE%D8%B1%D9%88%D8%AA%D8%A6%DB%8C%D9%86
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%AA%D8%B1%D8%AC%D9%85%D9%87+%DB%8C%D8%A7+%D8%A8%DB%8C%D9%88%D8%B3%D9%86%D8%AA%D8%B2+%D8%A7%D9%86%D9%88%D8%A7%D8%B9+%D9%BE%D8%B1%D9%88%D8%AA%D8%A6%DB%8C%D9%86
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%AA%D8%B1%D8%AC%D9%85%D9%87+%DB%8C%D8%A7+%D8%A8%DB%8C%D9%88%D8%B3%D9%86%D8%AA%D8%B2+%D8%A7%D9%86%D9%88%D8%A7%D8%B9+%D9%BE%D8%B1%D9%88%D8%AA%D8%A6%DB%8C%D9%86

AR lino; [ pa 0ylasd [ o al | BLS Sloddgi g3l b

S e gl Yo glas)l g YO L8 o (GJ;JNLcﬂ a=lg)
@ pldl (S p ez al> e 50 9k (A e Sl ey D
Wgr O olasy b )luls ass j0 5 o8 b lals s 5 S
boojylee soheds ol ()5S gan sbris S diged i
G hosn pw 3l GLolsS asgiay (o Sasaw
A0 8 oolatul i 10 90 oyl

5 030 lsr slaplul (gl ogs alesT o
G e G0 g 0 6)5Téo? S oS S
B,k 0 o sldy Lwg o] 5l Jol> 590 0 euiljge
Sy iz G bl 18 saies 8 SO o] K0
50 08 Solae e il AexAexAe slal 4 oSG
A 090 gy i jshitedy a5 olaydy ke opl Bl
- Geb (59, g sad sailuns Hhade O 0 4dB5 O G
Pl Bis jshaiedy ial oold )8 (558 wiile 5,55 oo
wl 5l laaame Lo 5l ogs sola dg) daydy p L,S
A0 8 S oad ddgl 090 Bayb pl 4 g ol cols jaue
@ 5990 oylas (g) b @lhae j50 @adids Ve Do lan
LSS 59, Yo 52) )b gy ol 4y 5 (Bolal & g0t wolS
(S oole e Ol uss Wy, 28T Syge (5,0 digal
a0 Ve el 5o el FA Goe @) 0,5 Sis 5l
b (g dadiged (95 g (5 Sl

L) Jd)lS lime oo w51 ey VY
iy Jad Ll jo 9 (6,505l (SPAD-502 i Judg IS
gl Slae (i jolateds (Gad Sow 5l 9, V7O)
Sy oolass gy 1o o8 glaasll slasy iy Job iy
a=ly e 5l (LS KO) odile Sl (slddiges dig o o
A 6 Sl S de Blhs g bl cislej]

b By (090 o)lac jlas S addllae ioles]
olac cdale e £ 4 1SS Y L Bolas oS oSl
Oialesl g (QVIV] <1+ +Y g o /o /N Y o) yao) (5090
L Solai MlS 7, b JJB o (gl 090 Jles 31 andllas
awslio 3 SAS (Ll Ll58le 5 5l soliiwl b leesls (sl
A el 4 SSls g1 5 eolaul b lapuSiles

$99% o lac
Slas ol las Gialesl Luibjly 4y s taigy glas)l
- s 1Y Jlozo el o gy £lis,) Ly o090 ojlas e

Yy

e 5 2/, 1995 (o) Sas 5 5T 11994 () o
2003 o) San 5 yoloss 2000 e, 00 1998 ¢, San
(2006 ), San 5 " pe 5 2006 o) Soss 5 s o 2003
9 39 4 Al GLS Ful (o) Hebiea nlnl
) olS i slbaist wb ol 5l Jol> olss
g3o50 ol (SHU 4 azgi by ol )18 aslllac 550 ailSloe
399 & bl goly (oyp i @b QLS o y5i8 40

by (S Ty g el (o Helaieds (Gubiod (05,18 D929
5 (6990 ojlac) v ke slole 4 plg,lgs oL

g, g olge
e 0 e 5l Jole 090 (GalesT el o
ol Gyl 33e SOl (Sisymbrium irio) iS5 oL
Oygods Hhaie Ol 4o 090 a5 6 sbds o ools jgue lade
ol g del )8 K55 0,5 (smoke-water) wl-sgs Jgle G
S 3 sl b st anlp S (b sl
) red Gher Ve Jolome (099 0 590 Slge (55lulax
mdl B3> (61) 3gm Yge Jolowe 5 (593 slavenl Si>
S8 eolaiul 0550 (5990 o lac zl Ziwl gl (s sl
5l osliiul b o las 5l (2006 oyl Som 5 L b 5
g ) e elY O Glse cbebl s hie O
wh S Ao Sl s s 33, (VIV) oY
oldel yd OBl eS8 Sl (el D5 a9l olS
e Olalejl £9,5 51 S ek ael 0 s S e
@loyw @ jod Jloiml 5l 0,5 Sib oy sl s S
55, N e a4 sl estalesl o Sl B wsibe o)l iz
Wl 2Olop how o5 ile 4z 0 O - a0 sles o
GRS b olass (go98 ojlas Lawgs el jled sl
TGy b 48Tl o Wog Hd Ve (gol> plaS e aS
Sdedy (6990 ojlac jl chald S hawg plas e b oo
aalis jled jo a5 cal [S3a a3 wal e cele SO
plesl 5l o soliiwl Hhaie O 5l g0 ojlac slra
Clls @l bgiaosyn 5l sk wad s ploy S
s oae Yeoolaws ¢ Bolai jgbody (g ol ands Hhate
OB aw o allaz jsbay 5 oS bl 095 1o

1. Roche et al.
2. Morris

3. Thomas et al.
4. Norman et al.
5. Sparg et al.



(Sanguisorba minor L.) abgywei obs guisy s pslis 51 By g 399 4l

Wy o)) (g kel Jlisl mlaw jo abs,is oL a5
oylac alizs glacdale lw 51 .() Jgoz) w0 )8 s sxe
L awolae o ly ghlo g glas <Y 5 ) slacdale (gog0
g /) clale a S 0g Jl> o cplwsla lis sall L
(bl Sl astiles e /oY g o/ Y lacdale T 5l o
Wgds o ¢ £, srasls slaws (o 1) ioli8l oy 5 oo

C-Y JS8)

30 S olasd 5 (6090 o,lac Jilidigy o 5 ol

L () Jgaz) o o cime oo po V(5 ko] Jlois| mlan
Jlesl L as 09 oo blociul iz d-) S5 4 ax g5
slaes 3l oolog, e oS sla)d 0 (5990 0)lac Lo
038 ol3dl asT Y S @ asgi b el oads anllS oS
A e o olii 1) (o0 o jlac jlad jil jo olS Sis
Lo s olass (g090 o lac clale 2ul38l L as ww) o Hlas
ojlasl i sl LacS 1y ol 092 g b (Jg 00,8 oy oS

IRERVRIU LIV

(b)

B o1 D ~

o o o o
1 1 )

st

Root length (Cm)
N w
o o

[N
o
1

o
)

Control

0/002  0/01 0/1 0/2 1
Different smoke extract concentration (V/V)

(d)
25 |
20 - ab
ab ab ab

15

10 -

Leaf number in bush

0/002 0/01 0/1 0/2 1
Different smoke extract concentration (V/V)

Control

Bush height (Cm)

Numberof lateral branchesin bush

i (VIV) <) g oY glacdale () Jgaz) oS s
50 able by, aig glas,l aolidl 1 Sl s
el 5 gyls re Sl (bl Ll lacale ple oS >

@-) JSb) wolas ylad asgs

SIS (e y5b (6399 0)las iad ) o b
U cod |y oaly, g5 olS aia, Job ol «(p<0.01)
Voehle as oy las Gadiod cpl @ls () Jeuz) ols 1,8
don g Sbls ady;y Job p sylel Blod S 56 en 5
yedo d (gogd o,lac <Y g o/Y o/ glacdale ]
o=l aS s po sl sl dlly aiy ) Job (s ls Sxe
e ¥ ecble ool Selas g lel , bl e les
Oldl o e J=B b wals b aslie o calss
(b)Y o) all acils asy, Jobs

3 =2 sloasls slaws 5 (6990 ojlac jlay Jil  Gaiow

0/002 0/01 0/1 0/2 1
Different smoke extract concentration (V/V)

Control

©)

250 - a
200 -
150 -
100 -

50 A

0/002 0/01 0/1 0/2 1
Different smoke extract concentration (V/V)

Control

2lgymgi oS jo (d) g ,o Sy olawi 5 (€) ol slaasli slaws (b)) ais; Job (@) g gl 15 (6390 o )las 11V i
Figure 1: Effects of smoke extract on bush height (a), root length (b), number of lateral branches in bush (c), leaf
number in bush (d) in Sanguisorba minor
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Table 1: Analysis of variance for effect of smoke extract on growth traits in Sanguisorba minor

total dry SPAD leaf lateral .
matter reading number branches root length  bush height df SV
7.29™ 9.70 ™ 0.38"™ 18.66 ™ 216 ™ 1.72"™ 2 Replication
* k% ns * % * % % * k% * x SmOke eXtraCt
771.58 7.67 12.18 124.63 337.6 34.05 5 concentration
12.86 8.04 1.92 5.4 10.96 4.58 10 Error
5.9 5.36 8.63 13.53 7.83 8.15 CV.

***= significant for (a0 = %0.01), **=significant for (a
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Figure 2: Effect of various concentration of smoke extract on total dry matter in Sanguisorba minor
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Table 2: Analysis of variance for effect of aerosol smoke on growth traits in Sanguisorba minor

total dry SPAD leaf number lateral root length  bush height  df SV
matter reading branches
208.18"*  62.25** 0.125™ 3221.12* 220.5%** 78.125* 1 Aerosol
smoke
13.80 1.90 5.12 409.95 45 8.39 2 Error
6.07 3.28 13.22 12.19 4.68 10.73 C.V.

*#*= gionificant for (a = %0.01), **=significant for (a. = 0.01), *= significant for (o = 0.05) and "= not significant

2y, O olS gut; Slis p Jug Sl 390 3L Sl anglio 1Y Jou
Table 3: Mean comparison for effect of aerosol smoke on growth traits in Sanguisorba minor

total dry matter SPAD reading lateral branches root length bush height
g/pot Cm Cm
66.34 a 44.85 a 186.5a 50.5a 30.12 a Aerosol smoke
56.14 b 39.27b 145.75 b 40 b 23.87h Control

Within each column means followed by the same letters are not significantly different at 5%.
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Figure 3: Effect of aerosol smoke on total dry matter in Sanguisorba minor
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Effect of Smoke on Some Growth Traits in Burnet (Sanguisorba minor L.)

Mehrshad?, B., Haidari 2, G., Sohrabi?, Y., Abdollahi®, M. R. And Moosavi®, S. S.

Abstract

The effect of plant-derived smoke extract either as smoke extract or aerosol on plant growth parameters of
Sanguisorba minor was investigated. Five concentrations of smoke extract (0.002, 0.01, 0.1, 0.2 and 1 v/v) and distilled
water as control were used in the first experiment. A randomized complete block design with three replications was
used for this experiment. In the second experiment, aerosol smoke and control were studied in a completely randomized
design with four replications. Smoke extract, significantly affected all of the plant growth parameters (except amount of
chlorophyll) in S. minor. Smoke extract concentrations of 0.1 and 0.01 were the best treatment for growth properties in
S. minor. Results of the second experiment showed that aerosol smoke significantly improved all of the plant growth
parameters (except leaves number) in S. minor.
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