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Table 1. Analysis of variance in maize traits under different weed- free periods

D3 by b sy sLAL us s

PR of LAI in different canopy layers (%) £, e el 4ls 5 Slhes &éi)}ldo:g? &)

ssl5T 0-0.5 0.5-1 1-1.5 1.5-2 >2 Total LAI Grain Yield Yield Plant height
S.0.V 5 pe df (m) (m) (m) (m) (m)
Block S 2 3.43™ 0.19™ 3.5m 1.07"™ 0.135™ 0.031™ 0.84™ 4785° 0.015™
Weed-free periods J =5 e,55dsb 6 110 ™ 811 ™" 616~ 1497 17”7 264" 784498 0.79 "
Error loT el 12 1.9 3.99 6 2.03 0.04 0.056 2196 0.027
C.V (%) (e 3) O ks g 7.9 5.1 8.4 11 10.4 7.7 45 9

Ols gme &S

ns: Non-significant
* and ** significant at 5% and 1% probability levels, respectively

5oa sl ke J 87 Calibee sla 093 56 S p3 LS Slis 5 S0ka anslie —Y Jgu

Table 2. Mean comparison of maize traits under different weed- free periods
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JS a5 dsb of LAI in different canopy layers (%) L, ™ Grain Yield Biologic Plant height
Weed control period Total LAI 0 Yield &
0-0.5 (m) 0.5-1 (m) 1-1.5 (m) 1.5-2 (m) >2 (m) (ton.ha™) B (m)
(ton.ha™)
WFH e ples J zS 12.5¢ 269d 303 b 234 a 6.8 a 39a 103 a 1603 a 23a
WFT o6 8 bt J s 16.2b 352¢ 29.7 be 159b 2.89b 3.62a 95a 1551 ab 2a
WFVI0 S,V b8 11.9¢ 332¢ 40.6 a 124 cd 1.7¢ 3.76 a 9.7a 1593 a 2.1a
WFV8 SaAbds 104 ¢ 294d 44.1 a 14.6 bc 1.3d 373 a 92a 1490 b 22a
WFV6 S pfds 19 ab 30d 40 a 10.4d 0.72 ¢ 2.56b 6.9b 983 ¢ 1.83 ab
Fv4 SaFPLds 222a 347 ¢ 42 a 10.5d 0f 248D 57¢ 810d 1.68 b
WIH s ol | 24.6 a 753 a 0d Oe 0f l4c 1.2d 280 ¢ 0.74 ¢

L1 gls pme Doyl .L;JA@JLQ:-IC}L.,,);QQbél a:.n\;.A.'a’-[)}a)"l—w\..ﬂ\ﬁAwéff_ﬁadf&bbéfdhﬁ\?a[)};ﬂﬁ):
WFH, Weed Free till Harvest, WFT, Weed Free till Tasseling, WFV4, V6, V8, and V10, Weed Free till 4, 6, 8 and 10 leaf stages, WIH, Weed Infest till Harvest

Means in each column followed by similar letter(s) are not significantly different at 5% level using Duncan's Multiple Range Test


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.1.2.2
https://agrobreedjournal.ir/article-1-215-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-07 ]

[ DOR: 20.1001.1.15625540.1388.11.1.2.2 ]

Cp o sl e J 5T (lae s ST

Sl Op3 Lo 5 a5 a ade o9 plad B,
.J.p,?&..ppVb;y\:—UQ)Sde:)ﬁwuulf
dado OS5 53 30 5 S 0500 A b I L
>)A_>)>Q).S>J§l~.cc@)3;ﬂbjf4l>-fbaj
JS 095 Jsb il L s b ials ds s A/Y
il el S 0T s Slas ( S 2A 5V LS
odaline éjiiJ L;QLA)'T > .(Mahmoodi et al., 2004)
Job 2ol bsss 5o glps pll st 055 o7 s
b el S5 sl ca e, 0)50

.(Mohammadi et al., 2004)

G

J8 S yge 53 48 2l Ol bl ile)T ol

Ol ki 023 (S oV U7 ado 0 U slacile
;ﬁwmﬁtw)udfﬁcbuﬂ;u,;wb@m
S sbacale b 3155 O3 K5 s 5 s3Lal
3 Ssle i dal g sl ey 4 dlo e )
AL S e d el a slacile ) 56k
Eob ol 5 Kan (T 3,0 b el S5 Sliws
Olsn LLs 5558 0T ALE tbg jlslu 3 o
oy o) oS Judll S sl Ol e 4 15T
3> 0Lt GiolasT ol mlss o gad (A 0 laale
e b sblde S ey db falS LS
Ao )3 i 2 Glacade 0 S 0L s
o A S Bl s oY S e el
gl n) S Ll (o polal (VL gl oY
Ll b 55 D5 as s gl alS s b e 2t
A pi5 51 L slad 5 Lo puaten o slaciale b )
it oYU gl oY OT o 55 &Sl 458 Wile
Pl o Jyaml ral S oy AL S
el oV i 8 b el

¥ S -3 P | B 9N -V P |

25k s 2l

AQ

L Ho s ud) wle 5 glacale 206, = 5
ey g e 3 g3 3 il 5 5SSl slaplll W 5
(Mohammadi et al., 2004) 4  J 55l 5555 mbe
ulajﬁm,v\;&gr.\qupwﬁ@uﬂ
L r.,\_'f 4S5l Ol degilops cylindrical) s
Sy Sl A e s ol gy i p LN O3 5 D1
0355 L) 45 (Sosb 4 3 g 1oy 55 (6 e (B
3o PP LN Ol m o i s 8 Cale
sl Ao,V B s s OT b 6 03 5 S
Jusipe § ez )3 .(Yenish and Young, 2004) =l
A3 o105 0LE a5 g plis )| S ks 45 Ay o0
S 5 p e 65 50515 45 slaale G,
sl =\ (Dianat et al., 2005; Holt, 1995) 3\
3 &S5 am 5 oolaml 3 Shee a5 51y Olis ol
A2 sblads d 287 Calide sla 095 86 Lo
dom o glacale J 287 o5 Jgb a8 L 5 ails
L s L5 odaliee (5,05 gme 5 Shas 23l ¢ S 5 %
2548 S 55 Saiale J STy 0s J b fals
wls s Sles 255 (87 do o 51 5 6T aalS
)ina);QJﬂ >jd>j\)4:i\>6)|>@uduL§QT
P ¥ U e cade J,m8 slaslesd 53 o5 # osu
5 5 S5 3, e (Y Jgdr) deay S
J S Caliden 6la 093 L350 S ails 3 Shas dSles
S5 5 Shes S8 Ll 02d 8155 0 sl e
(s 5 Shoe 31 15355) (5 AL =8 5les 5
o,y Wi L aS )y oo B a 5sb ol il sdaline
L s bl 2alS o050 5 5 Sas il ¢ o glacals
wils 3 S 58 1 o 1 ey Sds 2l 53l
QL&JQ)SJJJA)JL;\?SQ%J@L:S.JJL@@K
J.“.S\_?c;ﬂ/\jf‘:)bbjfdtaq.l;dﬁf‘\f:b
AL (s sl oT s 5, Shes ()15 sae
S5 a5 B G 5 n slacile J S 055 b
ol gl e ral S a4 ls :J_<L..c ol
S s ealine (S5 ialesT s (Hall e al., 1992)


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.1.2.2
https://agrobreedjournal.ir/article-1-215-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-07 ]

[ DOR: 20.1001.1.15625540.1388.11.1.2.2 ]

Ul elediaanil Ul sl de

References oalatwl 8390 b

Abdollahi, A. and M.T. Bararpoor. 2006. Effect of velvetleaf (4butilon theophrasti) density interference with
soybean (Glycine max L.) growth and yield. J. of Agric. Sci. and Nat. Resour. 13:32-40. (In Persian with
English abstract).

Aguyoh, J.N., and J.B. Masiunas. 2003. Interference of redroot pigwood (Amaranthus retroflexus) with snap
beans. Weed Sci. 51:202-207.

Amador-Ramirez, M.D. 2002. Critical period of weed control in transplanted chili pepper. Weed Res. 42:203-
209.

Bailey, W.A.., S.D. Askew, S. Dorai-Raj, and J.W. Wilcut. 2003. Velvetleaf (Abutilon theophrasti)
interference and seed production dynamics in cotton. Weed Sci. 51:94-101.

Begna, S.H., R.I. Hamilton, L.M. Dwyer, D.W. Stewart, D. Cloutier, L. Assemat, K. Foroutan-Pour, and
D.L. Smith. 2001. Weed biomass production response to plant spacing and corn (Zea mays) hybrids differing
in canopy architecture. Weed Technol. 15:647-653.

Berti, A. and M. Sattin. (1996). Effect of weed position on yield loss in soybean and comparison between
relative weed cover and other regression models. Weed Res. 36: 249-258.

Bond, W. and A.C. Grundy. 2001. Non-chemical weed management in organic farming systems. Weed Res.
41:383-405.

Bukun, B. 2004. Critical periods for control in cotton in Turkey. Weed Res. 44: 404-412.

Cirovic, M., and B. Jocic. 1992. Effects of assimilation area reduction on productivity in maize. Agric. Sci.
94:10-15.

Dianat, M., H. Rahimian Mashhadi, H.M. Alizadeh, and E. Zand. 2005. Evaluation of important traits in
competitive ability of wheat cultivars (Teriticum aestivum L.) against rye (Secale cereale). Pajouhesh and
Sazandegi. 71:58-66. (In Persian with English abstract).

Gupta, O.P. 2004. Modern weed management; with special reference to agriculture in the tropics and
subtropics. Third edition. Dr. Updesh Purohit for Agrobios (India), Jodhpur. pp 19-49.

Haj Seyyed Hadi, M.R., E. Zand, M. Nassiri Mahallati, H. Rahimian Mashhadi, and G. Noormohamadi.
(ed.) 2006. (Ed.) Proc. of the Iranian Weed Science Congress, 1%, Tehran, 25-26 Jan. 2006, Iranian Society of
Weed Sci., Tehran, Iran. (In Persian).

Hall, M.R., C.J. Swanton, and G.N. Anderson. 1992. The critical period of weed control in grain corn (Zea
mays L.). Weed Sci. 40:441-447.

Hirose, T. and M.J.A. Werger. 1995. Canopy structure and photon flux partitioning among species in an
herbaceous plant community. Ecology. 76:466-474.

Holt, S.J. 1995. Plant response to light: a potential tool for weed management. Weed Sci. 43:474-482.

Kiniry, J.R. 1990. Seed weight response to decreased seed number in maize. Agron. J. 82:98-102.

Knezevic, S.T., R.L. Vanderlip, and M.J. Horak. 2001. Relative time of redroot pigweed emergence affects
dry matter partitioning. Weed Sci. 49:617-621.

Kropff, M.J., C.J.T. Spitters, B.J. Schnieders, W. Joenje, and W. De-Groot. 1992. An ecophysiological
model for interspecific competition, applied to the influence of Chenopodium album L. on sugar beet. II.
Model evaluation. Weed Res. 32:451-463.

Lemerle, D., B. Verbeek, R.D. Cousens, and N. Coombes. 1996. The potential for selecting wheat varieties
strongly competitive against weeds. Weed Res. 36:505-513.


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.1.2.2
https://agrobreedjournal.ir/article-1-215-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-07 ]

[ DOR: 20.1001.1.15625540.1388.11.1.2.2 ]

Mg o sl e J RS glaaygs ST

Lindquist, J.L. and D.A. Mortensen. 1998. Tolerance and velvetleaf (Abutilon theophrasti L.) suppressive
ability of two old and two modern corn (Zea mays L.) hybrids. Weed Sci. 46:569-574.

Lindquist, J.L., D.A. Mortensen, and B.E. Johnson. 1998. Mechanisms of corn tolerance and velvetleaf
suppressive ability. Agron. J. 90:787-792.

Mahmoudi, S., D Mazaheri, H. Rahimian Mashhadi, M.R. Chaichi, and M.A. Baghestani. 2004. Evaluation
of empirical models based upon weed density, time of emergence and relative leaf area to predict corn (zea
mays L.) yield loss caused by common lambsquartes (Chenopodium album L.) interference. J. of Agric. Sci.
and Nat. Resour. 11:161-169. (In Persian with English abstract).

Marttin S.G., R.C. Van Acker, and L.F. Friesen. 2001. Critical period of weed control in spring canola. Weed
Sci. 49:326-333.

Massinga, R.A., R.S. Currie, amd T.P. Trooien. 2003. Water use and light interception under Palmer
amaranth (Amaranthus palmeri ) and corn competition Weed Sci. 51:523-531.

McLachlan, S.M., M. Tollenaar, C.J. Swanton, and S.F. Weise. 1993. Effect of corn-induced shading on dry
matter accumulation, distribution, and architecture of redroot pigweed (Amaranthus retroflexus). Weed Sci.
41: 568-573.

Mohammadi, G.R., A. Javanshir, F. Rahim Zadeh Khoyii, A. Mohammadi, and S. Zahtab Salmasi. 2004.
The effect of weeds interference on shoot and root growth and harvest index in chickpea. Iranian J. of Agric.
Sci. 3:51-60. (In Persian with English abstract).

Ni, H., K. Moody, R.P. Robles, E.C. Paller, and J.S. Lales. 2000. Oryza sativa plant traits conferring
competitive ability against weeds. Weed Sci. 48:200-204.

Rahimi, A., H. Rahimian Mashhadi, M. Aghaalikhani, and M. Karimi Kalale. 2006. (ed.) Proc. of the
Iranian Weed Science Congress, 1%, Tehran, 25-26 Jan. 2006, Iranian Society of Weed Sci., Tehran, Tran. (In
Persian).

Rajcan, 1., K.J. Chandler, and C.J. Swanton. 2004. Red-far-red ratio of reflected light: a hypothesis of why
early-season weed control is important in corn. Weed Sci. 52:774-778.

Seavers, G.P. and K.J. Wright. 1999. Crop canopy development and structure influence weed suppression.
Weed Res. 39:319-328.

Steinmaus, S.J. and R.F. Norris. 2002. Growth analysis and canopy architecture of velvetleaf grown under
light conditions representative of irrigated Mediterranean-type agroecosystems. Weed Sci. 50:42-53.

Swanton, C.J. and S.F. Weise. 1991. Integrated weed management: The rationale and approach. Weed Technol.
5:657-663.

Teasdale, J.R. 1995. Influence of narrow row/high population corn (Zea mays L.) on weed control and light
transmittance. Weed Technol. 9:113-118.

Tremmel, D.C. and F.A. Bazzaz. 1993. How neighbor canopy architecture affects target plant performance.
Ecology 74:2114-2124.

Weaver, S. E., M. J. Kropff, and R. M. W. Groeneveld. (1992). Use of ecophysiological models for crop-
weed interference: The critical period of weed interference. Weed Sci. 40: 302-307.

Yenish, J.P., and F.L. Young. (2004). Winter wheat competition against goatgrass (Aegilops cylindrica) as
influenced by wheat plant height, seeding rate, and seed size. Weed Sci. 52: 996-1001.


https://dor.isc.ac/dor/20.1001.1.15625540.1388.11.1.2.2
https://agrobreedjournal.ir/article-1-215-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-07 ]

[ DOR: 20.1001.1.15625540.1388.11.1.2.2 ]

Ul elediaanil Ul sl de

Effect of weed free periods on canopy structure and leaf area distribution in

maize (Zea mays L.)
Yaghoubi S. R'., H. Pirdashti’, M. Habibi Savadkouhi® and Sh. Ghadamyarie®
g

ABSTRACT
Yaghoubi, S. R., H. Pirdashti, M. Habibi Savadkouhi and Sh. Ghadamyarie. 2009. Effect of weed free periods on
canopy structure and leaf area distribution in maize (Zea mays L.). Iranian Journal of Crop Sciences.

11 (1):15-24 (In Persian).

In order to investigate the effect of different weed free periods on maize canopy structure and leaf area
distribution, an experiment was conducted using a randomized complete block design with three replications at
Sari Agricultural and Natural Resources Campus, the University of Mazandaran in 2006 cropping season. The
treatments were weed control till 4, 6, 8 and 10 leaf and tasseling stages of maize. Following these stages weeds
were let to grow and compete with maize crop until harvest. Full season weed free and full season weed
infestation were the two control treatments. Maize leaf area was measured in five canopy layers (0-0.5, 0.5-1, 1-
1.5, 1.5-2 and >2 m). Maize plant height was measured at dough grain stage and grain yield, biological yield
were also measured at the end of maize crop life cycle. Results revealed that different weed free periods had
significant effects on total LAI as well as maize plant height. With shortening the weed free period to < 6-leaf
stage , LAI, grain and biological yields of maize significantly reduced. Lengthening the weed free period up to
6-leaf stage had no significant effect on maize plant height and LAI in different canopy layers. However,
shortening the weed free period to < 4-leaf stage reduced maize plant height and more leaf area developed in
higher canopy layers. In full season weed interference treatment the greatest leaf area was recorded in 0.5-1
meter canopy layer. As weed- free period shortened the maize crop maitained its leaf area and grain yield by

developing more leaf area in higher canopy layers.

Key words: Canopy layer, Canopy structure, Grain yield and Biologic yield, Leaf Area Index, Maize and Weed
free period.
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