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Table 1- Analysis of variance for Grain yield, wheat dry matter and oat dry matter in two years of experiment
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Table 2- mean of Grain yield, wheat dry matter and Wild oat dry matter in two years of experiment
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In each column and between different years, the numbers speak at least one common, no significant difference at the 5% level.
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Table 3- Combined analysis of variance for wheat cultivars tolerance index against wild oat in two years of experiment

Ol yo (ke
S.0.VO! yuis aslio LSS Mean square
d.f Jooi yadlw
Tolerance index
e 1 4292.60"
year
(S55h) J 4 343.99
(block) year
st ol 3 15174.00”
oat density '
Sy el xe 3 679.90™
yearx oat density ’
(53 w8l Lo 12 198.99
yearx density(block) ’
5 9 553.43°
cultivar
i S S5 27 106.19™
oat densityxcultivar ’
e 9 16247
yearxcultivar ’
(3 whrele 36 256.04
cultivar(block) x year
o7 ol 27 63.74"™
yearx densityxcultivar ’
e 108 106.73
error
() eV &y o 13.09

Lo S5 g g sl sl paw )3 I gxe g I gxe et o iay #e g+ IS
ns, * and ** Not significant and, Significant at 5% and 1% probability levels, respectively

100
280 -
. § 60 -
a3 2 40 -
§ = y=0.0016x%- 0.4898x + 99.542
R R?=0.9945
= 20 -
O T T T T T T
0 20 40 60 80 100 120

(ﬂ-ff-ﬂ)il\:l-\] ,iﬁ}_)\.iluns'):
o s T

wild oat density(plant'm?2)

it} Jlw 93 53 @S Jood bl g gy 0515 o el <) S
Figure 1- Relation between wild oat density and wheat tolerance index in two years of experiment
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Figure 2- Relation between cultivars and wheat tolerance index in two years of experiment (LSD test in 5% probability level)
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Table 4- Regression and correlation analysis of characteristics effective on wheat cultivars tolerance index against wild oat

density
il oS EPPo g Lo &rore > digr Ao &yoy 3 &gy VY
Plant density 40 plant m” 80 plant m” 120 plant m”
oo - 1 . 2 - 1 . 2 - 1 . 2
o Aoyl @R Al ayly R Ablayly R
variable Estimation  Adjust R>  Estimation  Adjust R>  Estimation  Adjust R
ol dae s s .
) 12.17% - 9.70™ - -88.85 -
Constant
A5 el W . . .
F i u‘» 1.06 0.0936 0.61 0.1971 1.07 0.1430
wheat harvest index
. 50,5 ke e *
o emiesde Jb 1.40 0.1394 - - 1.01 0.284
spike under internode length
Y 0,5 e
Cowebesdl Jsb - - 0.54" 1.0251 - -
spike upper internode length
Bl oSles - - -13.05" 0.2054 - -
wild oat grain yield
Y g cusl S .
SR SRR o - - - - 11 0.614
wild oat harvest index
995l dliw Dl . "
. . - - 0.09 0.0392 0.06 0.0782
fertile spike number
19yl als Sl .
. . - - 0.18 0.0306 - -
None- fertile spike number
At ) axdiw sl .
. ) . . - - - - 2.73 0.268
spikelet number in spike
dodiis > &b olus .
. . . - - - - 9.93 0.1766
grain number in spikelet
syl o5 .
SRS - - 0.61™ 0.0225 1.04 0.1229
thousand grains weight
Sum e - 0.2330 - 0.5199 - 1.6867

doyd S g gy s Jlaisl pdaw 50 )b gime g )b dmeps i ey xe g+ DS
ns, * and ** Not significant and, Significant at 5% and 1% probability levels, respectively

P S oo () JooS (adlh Cogl (900 U g 038 (S
dmo i sl (7 JS5) BV 5 mpe i 3 gAs S pglone
U i+ IYVE o s U paiS 500l alis 3lae ales
sl i &y dngi by &S iy Jood jasls Gill s ) i
b > s Lzl 1555 6580 i 3)Slas 1 59,k Al
Ol oa)bb s Gyl 51— NYY piitns i o o b Cdio

wSh5 & paiS el Jood 35 lao (L) 3 IS psboa

Wl y a8 elyiolS 5 jyacale 35 i a5 BY gy wg¥ e
Jobo 5 ++/¥FF puitue SIL paS cuiby odli Ciw g Laib
Cagh cerge SlLly ++/YA% pultue Sl i 50 S e
b o i o 93 ool Joinl b 89 olys ol Joou jasls
Iy yden caite (315l iz =+ VOV 5 —+/VF e puitins s 3]



PYD  chogi¥ar a0 ke ol e o)l Joxi 3o Su5elen sudodrge i (o Se Luly) (s

o3l 5yl jppedle joln 4y Cand D93 Jood ples Sl
) jorm Ja ote e o515 Jl pl b S e
25U el olS b o culsy s ialS 4 jymdile claigS g0
by an) Fiter xSl o bl W 293000 28 o
o Sate dlasly puS (oobail s Slos g (0 )35 (392 59l
Catuo <y pB,l Qe plSa ((Haefele et al., 2004) 5,5 544

b8 dag 3)90 Fite B 1) esk aliw Slas

spike upper
internode length

thousand
grains weight

sobody INVF e cyan 4 Loy g ool ialS |y asls
ol s b il 1y ol cusby (asls )b ) aubtue e
b o)l dbiw dlawy cuts ((F JS5) BY gy a5V Y+ jgloes o 0l
5 508 s 0515 3] s (> o ol et 51 Jy
a5 3590 ) o8 Chenl g osel Canddy Jdo (g5lwodle jolaiads &
@ a8 Gy adile Sl (WS15 )3 pAS Ay e slaid ()5 )13
Sl il Olgisas o)l aliw Sl o JABL 5 <)

0.170 -0.186

Qo yn 4> BYg digr Ayl 33 0By) Jood yasli p ondS Blisee Olhw )53;\3' KPR g (o]
Figure 3- Model of wheat different characteristics effects on cultivars tolerance index against 80 wild oat plant per m?

P AT 4 BY gy (ST Il L b e Jeod el
soboa (V) VL oy b puiS iy (a3 li iy e
L g maiinmn el o-body (Jg ¢ Jood (adld (il cow maiitene
de At ppj oS olee Jsb Gl Byl 1= /N A oyl
L aS iy oo ity (F JS05) b s I 1) 295 o 3l
Pk 095 €8k iy (=) ol G gpecile (ST el
Oil38l B yuo iS” oz ail 4 b &S ) (g 5ingid dlgs I sy
Cignds ol bl (el b S o s (25 0 S oo Jsbo
D)5 oo
dw y b )0 pasS Cudby (esld Caw STil IS jgbay
shb & (el gd e (g eonst (¥ Jgia) (b9 Vg STy
eV slapsl s ails o il oYU ey esls
e plpisdn by (adli Gradile 4 Jode sbacass)
L as y 2 5Ll i sl 05 1,8 coolgl jo olbsasl cuslis

B R U LT RS I e AR A ENP T S
Yhaasl ¢ Jol pls (¥ JS) as puiS o5 ) Joos by asls
b 0955 Bl Gl SYg e Sphe B 5l b
2 Y ilulale 5l BU ped 13U 5 0y9d JS )0 pAiS Lyt
039 u“ml_f Cuw 45 ..\_.wbu_a f.).if H U')“‘"’)j flilh I f.).if
ColBy ad jl gde b ass ag) Ve 1S15 0 Lol sl onds ails i
L s Gy Ly 9Y gy el s sl Cabio 395 o zalS
ly Jooss (asls (WA 1 o) 3,8kee b dunlio ) —+/YFA jieS
(¥ USS) amd o il
oaitne oy b oS ol 38,50 ho puiS sy Gasls
soob dliw Gojb J1 WP Gyl b it pd jgboas 5 < /YN
et eyl Al dlass Gili 8l as caS gy e 1 (Y )



IWAB liamo F oylas AF alxr cyll (o815 sleuiebsly 4 ptd  PYF

SLacs} e 53 (o4 Sl G2 & Cunl Slio alox
Sy oo duogs cgypl 5l ulel o Wl jiacale & Jooie 5 b,
2y )8 g 3)50
L i jgboasy pLB )] alis oYL 0,5 gl Jgbo iol38]
g8 oy 3 Slas Gyl 1 liao pmen a5 Lo a5 Lol (Y SCS)
coldy o aiw oYb 6,8 Jle Jsb 4 sy o Hlaay s
GRIPE Gt 9 8l lp BV g Bghe el (AL 2
oS ol L s Bk jlad orie Jeod jadls alS 4
ol 90 ke ilblule g pdaw dsly > W)Y & jyacale
> 9 3d S o9 paiS s (s oS ol Jsb Ay Ko
IV A oy U mitians jobay oYU 6,5l Jobo M5
5 Olie et 4o Loy (Jg b plis Jood (adls p (oiuljél
Hleciby asld Gk jl =/ oo b eyl jsbay
ool {F JS8) 5,5 (255 | Jaoes a5l 395 g
Cousens et al., sibe GMS p ¢ yliwjed Aile (gy5y Loyl )
2 paS )l Joow obly (asls Wlg ced gl iulj8l 2003

thousand I 0.370
grains weight

-0.214 -0.108

0.299

spike under
internode length

harvest index

2 site <[V rits 56 BV 5y BpAe O glore 3 38 g
5 site b Cleay Jy IS o puiS pB)) Joos Ul (asls
o9l Al Sl (ials” 325k 5=+ /N Sere (Jg waibione o
iy g L paiS pB)l Jaos Ul5 (asld 2 o] o 45T
Al b a8l sl codd axaS d (ST (Y JSS) 20 )5 oo s
5 Sl b Sl Jy @)l o8y S 2,Skes 68 )5)Lb
Ly holidlly pa 8 Leod ya 8 e i gluad ilsdl
Cdio g o5 duog Lel (Baghestani and Zand, 2004)
a5l Wgphr 50 oS Cadd &l 15 500 are LSS0
Gusb il ecnlpogMe b lis BByl Jood (asld p oo </Y+A
VM o5 U g paiiammo s jobdy 8Y g 5,Slas (615 51
AU Jlo ol b (Y JS) 15 6B Joos (asls sl cage
e b (P JS8) jracide 5L o515 )5 cdo ol e
SVo ly 3 pLE)) Joodi ol (I3l o oYY+ ) (6 5V,
s glaash We b s B pedd ) ab pli)l s S
35 oo sl solial 3Shae e 2L b Ealg
23,5 oo gyl gy cladily K3 b iy ilisl ],
sobodn I 09 0y (ol BV gy o g 03,5 s 295 pAIS
nlpliy WS (e Cgl 1) Jood (adll (63935 U ealliine o
o 5 Call) (adls op aiblin 5y Cho 45 255 dla Mo
9035 Cugll jpaile oS1y il polaw )3 8] Joous jadls

grain number
in spikelet \

0.410 0.238

olerance
index

0.222

~

Eyoyio 13 ¥ a9 VYo il 43 o Joos bl y puiS e Olino il Jio —€ S5
Figure 4. Model of wheat different characteristics effects on cultivars tolerance index against 120 wild oat plant per m’

0ASLS Gl Cage e jgbody 4 /VYY 5 4o/ VYA iy
Sole (Jess asls o ool jlnus puS a6 Jooo oUly

Slas J\Jy TR yho yd 4\3‘93\\1‘ C))9lqu P c\chwj wl.wl »
b iy pusS pB,l dliaw 50 sl dlaad g azcliaw (o 4l dlaws



PV Shogi¥as a0,k ol i ol Joxi 31 3o Suelen sudodyge Sl oo So Lauly) (s

(Jozd adli ool G dodiian jd il sl &S dgd o g0
9B g ply 53 puS pB)l (s i) adld amds Jy
9 an 9o Slao (o ¥ o ¥ bS8 olul a2 510035 oo
Ty S 32 55 (603 edtus e BT (Jao blg jas i
slaJie ilwodlw coga 1 g +/V e+ 5l 268 lnyl el
S L e cpl ggeme jd b 4as B po byl 1 osel cunday
b psY Lol (o Miwilss 35 paitnsyd g paians ;U]
2 g (Y JS5) ko pdPAUY wighe (oS1y5 ) oS g ysbods iy )lis
G500 Lol (F SS) do 2PVIA g8V gy 550\Y+ oS15

W00)8 asiie (e Oladss () b &S wilssile 8L

References

1 el OT 5, Sloe baas b jpacale Jooo gl ooly; ol @y
s 1 31 19 (g 0355 3L5 4> )3 o8 iz o Slio oyl b
oo sl Al w )0 dodiw sl s g asdiiw jd &ils sl |5
S o gy 03 L (LB gla iagt Lol it aild 5 Slas
2 =hi oS by Sl & ol (adls p axdin > b
@b (ialS g (i Sl Slos Lais L jpacile S
os2 ol oo 1V .(Mousavi et al., 2014) cul azsls (-+/¥AA)
g dodi w1 (o5 e b ol oS o) s (85 ass
Coomr ey (5Tl (S 5og dlge Calia b (ol)j ol S o
ol ol s o sl jyacale Bls (gly 1) 095 )08 il

1.

2.

o

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

Anonymous, 2007. Implant, protection and harvest of wheat in Khouzestan. Press of Jahad Keshavarzi
Organization of Khozestan, Ahwaz. 29p. (In Persian).

Baghestani, M. A., and Zand, E. 2004. Study on morphological and physiological characteristics affecting on
competitiveness of winter wheat (7riticum aestivum L.) against wild oats (Avena ludoviciana Dur.). Pajouhesh
& Sazandegi 67: 41-56. (In Persian with English Abstract).

Bijanzadeh, E., Naderi, R., and Behpoori, A. 2010. Interrelationships between oilseed rape yield and weeds
population under herbicides application. Australian Journal of Crop Science 4(3): 155-162.

Coleman, R., and Gill, G. 2003. Trends in yielding ability and weed competitiveness of Australian wheat
cultivars. Proceedings eleventh Australian Agronomy Conference. Geelong, Australia.

Cousens, R. D., Barnett, A. G., and Barry, G. C. 2003. Dynamics of competition between wheat and oats. I:
Effects of changing the timing of phonological events. Agronomy Journal 95: 1295-1304.

FAO. 2014. Statistical data. www.faostat.fao.org.

Haefele, S. M., Johnson, D. E., Bodji, D. Wopereies, M. C. S., and Miezan, K. M. 2004. Field screeninig of
drives ricr genotypes foe weed competitiveness in irrigated lowland ecosystems. Field Crops Research 57:
189-199.

Jordan, N. 1993. Prospects for weed control through crop interference. Ecological Application 3: 84-91.
Khalaghani, J. 2007. Weed loss assesment in wheat fields.Final report. Iranian Research Institute of Plant
Protection.47 pp.

Legere, A., Stevenson, F. C., and Benoit, D. L. 2005. Diversity and assembly of weed communities:
contrasting responses across cropping systems. European Weed Research Society 45: 303-315.

Lemerle, D., Gill, G. S., Murphy, C. E., Walker, S. R., Cousens, R. D., Mokhtari, S., Peltzer, S. J., Coleman,
R., and Lickett, D. J. 2001. Genetic improvement and agronomy for enhanced wheat competitiveness with
weeds. Australian Journa of Agricultural Research 52: 527-548.

Maknali, A., Minbashi, M., and Maknali, R. 2011. Advanced identification and distribution map of weeds of
irrigated wheat in Khuzestan north using GIS. The 4™ Iranian Weed Science Congress. Ahwaz. Pp: 370-373.
(In Persian).

Mousavi, S. H., Siadat, S. A. Alami-Saeid, Kh., Zand, E., and Bakhshande, A. 2012. Evaluation of competitive
performance of spring bread wheat cultivars with wild oat weed. Iranian Crop Science 4 (56): 358-369. (In
Persian with English abstract).

Mousavi, S. H., Siadat, S. A. Alami-Saeid, Kh., Zand, E., and Bakhshande, A. 2014. Tolerance mechanism of
spring bread wheat (Triticum aestivum) cultivars to wild oat (4vena lodoviciana) competition. Journal of crop
production and processing 12: 97-110 (In Persian with English Abstract).

Siadat, S. A., Modhej, A., and Esfahani, M. 2013. Cereal. Press of Jahad Daneshgahi Mashhad. 352 pp. (In
Persian).

Zand, E., Koocheki, A., Rahimiyan-Mashadi, H., Deyhim-Fard, R., Soofizadeh, S., Nassiri-Mahallati, M.
2003. Studies on some ecophysiological traits associated with competitiveness of old and new Iranian bread
wheat (Triticum aestivum L.) cultivars against wild oat (4dvena ludoviciana L.). Iranian Journal Agriculture
Science 1(2): 1-17. (In Persian with English Abstract).

Zand, E., and Beckie, H. 2002. Competitive ability of hybrid and open pollination canola with wild oat.
Canadian Journal of Plant Science 82: 473-480.

Zand, E., Baghestani, M. A., Bitarafan, M., and Shimi, P. 2007. A guideline for herbicides in Iran. Press of



WA (o F oylonds AF aler oyl (o815 Sleciungly 4 ad FYA

Jahad Daneshgahi Mashhad. 66 pp. (In Persian).
19. Zimdahl, R. L. 2007. Fundamentals of weed science. Academic Press (Third Edition) ISBN: 978-0-12-372518-
9, San Diego, California, USA. 666 pp.



Iranian Journal of Field Crops Research Ol =5 b fy 41 pid
Vol. 14, No. 4, Winter. 2017, p. 618-630 i FVA-5T+ .o AYAB liuno F olas IF alx

Investigation of Casual Relationships between Effective Morphophysiological
Traits of Spring Bread Wheat Cultivars Tolerance to Wild Oat

S. H. Mousavi'’- S. A. Siadat’- Kh. Alami-Saeid*- E. Zand*- A. M. Bakhshandeh®
Received: 06-04-2014
Accepted: 31-10-2015

Introduction

Integrated weed management is based on combination of several management methods, while reducing the
rate of the use of herbicides, will result in efficient management and sustainable weed control. Ability of crop
tolerance and prevent weed growth are two important traits in weed competition. An appropriate and suitable
cultivar, has high yield potential in the presence of weed and under weed free conditions. Such cultivar is weed
tolerated and prevent the growth of weed. Therefore this study was conducted to determine the relationships
between some morphophysiological traits that affecting on tolerance index of bread wheat cultivars with wild oat
in tropical regions condition such as the province of Khouzestan.

Materials and Methods

In order to investigate the casual relationships between effective morphophysiological traits of tolerant spring
bread wheat cultivars to wild oat, an experiment was conducted as strip block includes 4 densities of wild oat (0,
40, 80 and 120 plant per m’) in linear plots and 10 spring bread wheat cultivars (Chamran, Baz, Atrak, Arvand,
Maroon, Shoeleh, Chenab, Virinak, Dez and Falat) in horizontal plots based on randomized completely blocks
design with three replications in research farm of Khozestan Ramin Agricultural and Natural Resources
University during 2011-2012 and 2012-2013 growing season. Each plot consists of 10 lines of wheat planting in
distance of 20 cm. Distance between the plots was 50 cm and the distances between the blocks was two meters
and the plots were prepared with hand. The rate of wheat seed for cultivars of Chamran, Baz, Atrak, Maroon,
Chenab, Virinak, Falat and Dez was 400, Arvand 300 and Shoeleh 250 plants per square meter and wild Oat
seed were planted at regular intervals between the wheat lines (for densities of 40 wild oat plant: 12.5 cm; 80
plant: 6.25 cm and 120 plant: 4.16 cm).

Results and Discussion

The results showed that with increasing weed density, tolerance index of wheat decreased. So with presence
of wild oat, the average of grain yield of cultivars decreased by 0.31 percent. Between wheat cultivars, Maroon
cultivar with 86.8 percent, had the highest index of tolerance. This cultivar had the highest grain yield and well
prevent dry matter accumulation of wild oat. While Virinak cultivar with 69.3 percent had the least tolerance
index. This cultivar had the highest accumulation of dry matter of weed and also had the lowest grain yield.
Therefore these cultivars based on tolerance index were classified at three groups: 1) tolerant group (Maroon),
2), medium group (some new cultivars such as Baz, Atrak, Dez and Chamran and old cultivars such as Arvand,
Chenab and Shoeleh) and 3) weak group (such as Virinak and Falat). Modeling of wheat cultivars tolerance
ability index with wild oat showed that different traits such as fertile spike number, harvest index, thousand
grains weight, grain number in spikelet and spikelet number in spike cause to increase of wheat cultivars
tolerance index ability against wild oat. But none-fertile spike trait, spike upper and under internode length could
not strengthen tolerance index. Yield and harvest index of wild oat decreased wheat cultivars tolerance ability
index.

Conclusions

Therefore in wheat cultivated areas rich with wild oat, the cultivars are more favorable that to weed
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infestation, its yield does not decrease too much. Such cultivars, well tolerated to weeds, prevented of its growth
and seed production. So these cultivars such as Maroon that is weed tolerant with preventing of its seed
production, have ability to control the weed population in subsequent years with actions weed ecological control
can be used in integrated control programs.

Keywords: Dry matter, Grain yield, Path analysis, Tolerance index, Weed density



