— SO

(Glyeds (gods! ol3T olKzils)
(YYV=YA) 1 YAy Jlo oF o Lo of al>

ST

5 529 » (Rubia tinctorum) wlgy 9,08 ol o bac ST il
(Zeamays) )3 b a0 Jls adgl awly 9 5 diles b
3L3 9 (Convolvolus arvense) S (Sorghum bicolor )¢5 yguw
(Sorghum halepense)

T olol oaos T8l oy olut T g0l Wl zgy ) Sl wlee
Ol iolo S i 5lo S pinl dgis oKl . )
Ol eyl s ol syl ol molio 5 (55,9l oSl .Y
Ol Gl il ol il (55,5l 0a il 1

ouS
e 5 o) oS wiz Sialyr Sleogas p el obS o las Slsll Gl gy sk &
g slesi 0 9 LSS F L ola SLlS b LB s b talelad ol alflas il F e
5 (Ve 5 YO B YD o) e O s el ojlas il glacdile Lels o los
a0l plas @bt wog (BL3 5 Som e e ¢ )9 5o sladile o (ol)5 (LS sle s
o az aBlus g dzady; Job o Galez Cepus g oy wile Jialez bo Ty owb) o las
sbar ;) Qs (Ses IS St 155 5 azelS 4 a3ls (RIS) az alle 4 azasy; Jsb
sl ,dy g ojlac 0. cdale U o) o,y gy alsx ws e (p<O.5) oy alS gl Jxe
5 sl sals b gyls g gl g ad 518 30 Cog o lac VO cale B opeS e
Ol gl Gials by, 1Y0 ojlas b g 550 slo e )4y 0 (5 allsr oy &S (S50
5 DY Ay Comd O 9 AV il i s 3L § Sy (J) dlgz AYD cdale o A5 jebay aisls
3l dme rals cel ojlac clale ioldl adsly Hlis 865 e 4 Cowd ialST AL 4 A5
039 9 4elS b atlh WBle @ ady; Cod @ Bl g ax ady; Job () wlsr e
S Anad 5 sle e )0 5o (Sl Sl ab 5 sle Gle 5 lS slayd 5 Sas

rnaderi@shirazu.ac.ir : SS9 xSl oy L3S Jginne )
VWAF/-OIVF o dy )b AYAY/- - IYF bl & )6



IVAY Jlo oF o,les & ol (Gt oMol SI5T olKtils) (S jpolS YYA

Sy 3 33 0 o cile azal S o, Wil o 4 il Solsll slions Sl 5 glls ol

led 095 pm 55 Hom 5 53 )l5e 0 )

BLB 5 S ps5 yam )3 by SLslT i gulS slojly

doddlo
Wil (e plo dgle g Ll Glae (el sl Blez 50 e sl M 5l RS j0m 9 )5
9SS 5l ool Hlade Somy 5 Gl il (650 o cile il s @ Jlo 2 &S
G=b 3l e sle cale (Igbal & Wright, 1999) Wb oo ialS Jsase g0 ol codlS
0 Pyme (653U (sl guz G (2 lge g 98 DT e ol BlalS b b,
Lol e 1472 ams sl 5l (698 0l 50 slo ale b o le cnlplo 9 wigd
Sl Gigy 02 pamere 03315 il Gl 5 Ll Gpae e 157 dile (538l 5, cls
9 bl Seny 5 (B OLMbL 3925 oy 5o Jds sl (o0 558 la e 1S
amo iz sl ag) (o Bpas o e o (15 ale 36 5 550 sle cale (g59lsST
5 0y s S ol (Sogll e cey (2 )lse el (WS o sl 055 b LB
Slr @l Gy JLis @ Gliios 090l o red 4l 0l 550 o ile (ad polde
= o sleslaul (pl sl (Swanton et al., 2008) wil oo b iS5 Cale 8 pan yialS
2 &lrlisl o315 (Vyvyan, 2002) wslsise sl cila, 51 (o Wlss oo oalS sl
Slge 45 (G926 4y 39, (o0 JIG Bl phe g rhe eulitans 28 g el blite (2ST5 g3
Tahamizarandi & ) 045 o odg oleowiigll dlge b @ ol lawgs 5l 059  oloouwd
it olowiign 3 So5ele b sloans] 3 SL3L 40T olge (Rezvanimoghadam, 2011
(J gl g aBludr als) g ada) g g o) alS wazalS IS4 (5 dilez 9wy wiibe
Martin etal., 1990; Sandhu, ) oo - ,,38 50 cou JS Sis 599 0auiS sla,ls

(1997
ool oo (Fuji et al. 1991) auil oo 598 SSbgll slge (shls ol g ls ol
Rashedmohasel ) 5,5 solaxul ;5,0 cile J,u8 oz o9, plals SLlT ol 51 lgs
Tahamizarandi &.(et al.2005;Kato-Noguchi, 2003; Fernandez-Aparicioetal., 2008
g BV 35 il 050 9 oyl 0 las aSwisls Lis Rezvanimoghadam (2011)
asbjl) o liac 45wl Lii Musanejad et al. (2008) .ols zols 1) (Avena fatua)
Samadani (2005) s,ls Swlosb 51 olyee Sorg (o) 4lls> 4 (Foeniculum vulgare)
sl (Vicia villosa) gl aigs |5 Sile SSLgll 5595l oy (o0 a5 8,5 5,155
9 G350y Cuaimo ;3 45 (g9l0 Cewl (2L ulg) dged oolitul &5 50 sla e S



Yva sl S5s » (Rubiatinctorum) wls, ol olS o lac SLgll &l Sen ¢ Slo3

aiy) sl aSuis SLS 551 Le anjoS ol 5 G gt oo ooliil 5 (il (o))
Formanke & Racz, ) b aisly SsLgll ool algige g oo gl 5wl b,
ol gl ol by ctesl 09250 (Wb, Salysll (S35 0550 yo (Sl oledll (1975
&5 Slez glo (Shg Wy, adyy 2l 6 ojlae @iz o e (5 ) jskiie 4

A el 5LS 5 Sorg «pg5 9 )5 sla)dy

o (o9, 9 Slge

)3 se &5 Ay gle (S 2 ols)y a2 o )las Sl Sl ) p5lae &
Jlw ;0 850 60,5 cele mals olKiils olKiolejl o Sinleyl ¥ 6l3 g Soxy 95 o
lo Lo o plosl LSS F 5 ,les O b (ol DolS 7,k LJB o lo tolojl o |>1 VYA
g (LN oo g /N D XD cjao) mhaw O 4o by, o)lac calize sl clale Joli
Atd Hbaie dn a3g (B3 9 Sy 055 ¢ 9)3) 5y» sledle 9 o) LS byl
umusbjlm)b.:muiﬁ...lslm\“ b‘)oMoQLoT)o%)"ﬁ;Y’ o)La.cJ}l;md‘ﬁ.e‘.}'
e Ble I 51 jaue 5l o ol ol oailly J olSiws (595 » g 3Ll oo jo cel TA
ags TN e g AVO O SYO (aly) oo cble b slo Jelxe codnl Cuss 4y Jole
RSP SRCRVIPV/Y, ISR TGN CSUOV-NT IOV SCTINE PO Ea W DSy P S [ I T BV 5
a0 s S S g Jodone b 5 B8 5 Sy «psS o 153 slayds el Ssae
Ol oss atwd Ol G ,m 25 4880 ¥ G 40 o 9 S9ie S 4l FO G
0as a s sle o )lac a atacl lo 35 slyls slo (s 10 455 ,a 51,0 YO slows
0oy adilez> (glo ) d Lol Jdiie wgmadis a0 YO sleo b jgilie ) 4 g ol ClS
03 alez Hed dlaed Hab Cull 4y az gl b ooo,lezr g, 40 5 28,5 bl il Oj90 @
(RIS) a 48 oy 4z ) s cand et 48l 5 4 ) s 5 <3l bl iales]
adged (JS i (59 65 o)l (gl ol dule S5 Sl (59 g azelS 4 aSlo
oo g ools 130l S Sl a0 VY Ol > a>,0 b el J3s jo celo FA Cow |y o
g 90,0 (6,5 ojlasl lm aiais ie p,F e e o) CBo b Jlioms (gg5l 5 5l eolaiul b
Al ool ¥ g Vo) OVoles 5l o 5 4y azalS ay a5 I alg> Sy
%G = (n/N) x100 (\ aJoles

) dls> as 0 = %G

03} 4.3‘9? )53.3 slaxs =N

)9".M~L,'5’>‘M= N



IVAY Jlo oF o leds o al> (Gl sodlsl ol3T olKsiils) b polS YA

GS =X ni/ Di (¥ aslas

&) dle> ey = GS

ool slyg, 40 00 dlg> sla,ds slass =N

Sialej £9,55] mg 3, Sl = Di

VI = (%Gr.SL) / 100 (¥ ales

aalS 4y el = VI

&) Sz w0 =Gr

S sk 4 azalS Job = SL

dwlio g o8 )8 1,8 bl 4555 0,90 Minitab 14 Ll 1580 6 5 5l eoliiwl b s soly
aoli 3l ool L 740 Jlaio! mhaw 4o oSils (gl aels aim cyg0] alowg a0 b (1. Sleo
B4 oy, EXCEL 1381 05 L b loges o plosl MSTATC

) 44'/,;?&.9)...:} «JJ)J
W,d gle,dn Sy asler sle Sy seled o Wby, adu, ol ojlas iulesl opl 4o
() Jgaz) il 5)ls (gme 51 3LE 5 Sy psS 9

(Db sleyiy () dlex Sluogas by, ady;y ol ojlas SSLSUT ST il )lg 4528 Jgur —Y Jgua

B3 5 Sy pS gm0
Table 1. Analysis of variances of aqueous extract of madder's root on some germination
characteristics of corn, sorghum, field bindweed and Johnsongrass

Germination Rate of Root Shoot RIS Total dry  Seedling
plant Source df (%) germination  length  length weight vigor
(Ms) (Ms) (Ms) (Ms) (Ms) (Ms) (Ms)
corn Treat 4 3204.4% 56.33* 2127.4* 438.74* 3.32**  0.00005**  4002.6**
Error 15 85 0.3 30.1 3.67 0.053 0.00034 48.2
Treat 4 864.4* 2.97* 727.27** 617.87°° 1.21"* 95.56x10°%°*  138.1*
Sorghum -7
Error 15 2275 14 35.82 19.13 0.064 7.65<10 1114
Field Treat 4 5045°* 98.77* 2084.9** 1513.8°° 1.082*° 56.18x<107**  4683*
bindweed  Error 15 88.3 3.41 52.3 15 0.018 3:10° 164.3
Treat 4 5011.3* 24.8* 3150.1%°  421.4* 571" 27.23<107* 3476.4*
Johnsongrass e
Error 15 64.6 0.28 1141 3.99 0.12 5.36x10 59.9

** Significantly at p<0.01 and *.Significantly at p<0.05.
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Figure 1. Effect of madder extract on germination percentage of corn, sorghum, field bindweed

and Johnsongrass.
Means with the same letters are not significantly different (Duncan 5%).

5o 00 dilg> olawd) I3 alex Ce s o pxe JralS Eel o lac clale il IS ek 4

(¥ JS2) b 558 slo ile 5 2y lalS slayds ples sl G,
5 i cble Goly 8l as )5k 4 09 Sauad 5ym sla dile p o (Slaik 130 Ll
SLll osay was Sewols JJo a4 ol (S a5 08,5 Ll 55 aily> pae el Y0
& dlex ey g do 0 o lac clale I8l L S jekay ol @L..o....%lﬂ olge cdale
ObalS 5l it 5re sla Gle () sz el ojlas (Swilail Slmls 4 azgi b
1A ¢ 1AY s 5 a4 BLS 5 Soxu I allez YD cale o oS ol 4eS 4 0 £y
Bl Sy a0l (lis p55 w4 Cod ralS 0o ,0 AF T 9 A8 5 )8 4 s
Martin et al. (1990) .(Soltanipur et al., 2007) sg—is b ,d o) alez> Luals el wlgs

Syle oyd & Sy alex p (Sl 13 Yy o lac a5 wis S 5)15F



IVAY Jlo oF o,les & ol (Gt oMol SI5T olKtils) (S jpolS YAY

& [«2)

Rate of germination
N

o

corn sorghum field bindweedohnsongrass

BLS 5 S oS g D53 (G Alsz iy by oslac ST SS
il e Iy e M glls ao 0 B Jleil gl 43 5851 g0l lal 1 lie g slls sl 1 Silee
Figure 2. Effect of madder extract on germination velocity of corn, sorghum, field bindweed and

Johnsongrass
Means with the same letters are not significantly different (Duncan 5%)
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Figure 3. Relationship between germination percentage of corn, sorghum, field bindweed and
Johnsongrass and different levels of madder extract.
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Figure 4. Relationship between germination velocity of corn, sorghum, field bindweed and
Johnsongrass and different levels of madder extract.
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Figure 5. Relationship between shoot length of corn, sorghum, field bindweed and Johnsongrass
and different levels of madder extract.
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Figure 6. Relationship between root length of corn, sorghum, field bindweed and Johnsongrass
and different levels of madder extract.
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Figure 7. Effect of madder extract on shoot length of corn, sorghum, field bindweed and

Johnsongrass.
Means with the same letters are not significantly different (Duncan 5%)
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Figure 8. Effect of madder extract on germination velocity of corn, sorghum, field bindweed and

Johnsongrass.
Means with the same letters are not significantly different (Duncan 5%).
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Figure 9. Effect of madder extract on root to shoot ratio of corn, sorghum, field bindweed and

Johnsongrass.
Means with the same letters are not significantly different (Duncan 5%).
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Figure 10. Effect of madder extract on dry weight of corn, sorghum, field bindweed and

Johnsongrass.
Means with the same letters are not significantly different (Duncan 5%).
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Figure 11. Effect of madder extract on seedling vigor index of corn, sorghum, field bindweed and

Johnsongrass.
Means with the same letters are not significantly different (Duncan 5%).
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Abstract

Excessive use of chemical herbicides has resulted to many problems such as
adverse environmental impacts, contamination of groundwater and resistant
weeds. Therefore, researchers are looking for solutions to reduce the use of
herbicides as more as possible. One effective approach is to use the characteristics
of allelopathic plants. To evaluate the allelopathic effects of extracts of madder on
seed germination of several crops (corn and sorghum) and weeds (Johnsongrass
and field bindweed), four separate laboratory experiments were conducted in 2011
at Yazd University of Applied Science. The experimental design was a completely
randomized with 4 replications and 5 treatments. Treatments were madder extract
at 5 levels (zero, 25%, 50%, 75% and 100%, respectively). The results showed
that the extract of madder could decrease traits such as germination percentage
and germination rate, root and shoot length, root to shoot ratio (R / S), seedling
vigor index and total dry weight of all plants significantly (p <0.5).Germination
percentage of corn and sorghum seeds were not significantly affected up to
concentration of 50% and 75% of madder extract, however, germination of weed
seeds showed a significant reduction at even lower rates of 25% concentration of
madder extract. In general, at concentration of 25 %, germination percentage of
filed bindweed and Johnson grass decreased 97 and 95.5 % compared to corn and
96 and 94 % compared to sorghum. Although the extract of madder caused a
significant decrease in the rate of germination, root and shoot length, root to shoot
ratio, seed vigor index and total dry weight of both crops and weeds, it was found
that weeds were more susceptible to madder extract than crops. Results indicated
that madder, as a useful medicinal plant, may contain allelochemicals that
suppress Johnson grass and field bindweed seedlings growth and could be
beneficial for weed control in corn and sorghum crops.

Keywords: Allelopathy, Medicinal plant madder, Corn, Sorghum, Field
bindweed, Johnson grass.
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