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Table 1- Chemical and physical properties of farm soil (2010)

pH EC S TNV N P K ocC Texture
(mc/cm) (%0) (%) (%) (mg/kg) (mg/kg) (%0)
7.65 3.61 347 174 0.050 4 220 0.6 po) (o
nutrition recommendation (ha) 595 amogs
5,555 STosks &9 e o ool ot o 059!
S (Kg) manure(T) Zm Mny) Cuy Fe K> P Ny
250 15 40 40 15 30 135 200 375
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Table 2- Weeds in corn field according to species, family, life cycle and photosantetic pathway

jppcide g8 gy 45z oslgls Gyt yrmmo
weed life cycle family photosynthetic pathway

Amaranthusretroflexus L. ;.8 asy, ug,5 26 AB Amaranthaceae C4
Amaranthus blitoides L. oalys g, ZU AB Amaranthaceae c4
Chenopodium album L. 05 dols AB Chenopodiaceae C3
CirsumarvensisL. ad) > PB Asteraceae C3
Convolvulus arvensisL. e Sy PB Convolvulaceae C3
Datura stramonium L. 0,5l AB Solanaceae C3
Echinochloa crus-galli g y5m0 AG Poaceae C3
Malva neglecta wallr. S iy AB Malvaceae C3
Phragmitis communisL. - PG Poaceae C3
Plantago lamceolata L. Sinl PB Plantaginaceae C3
Polygonum aviculare L. KERRUNT AB Polygonaceae C3
Portulaca oleracea L. a5 AB Portul aceae C4
Rumex cirspusL. Sy PB Polygonaceae C3
Solanum nigrumL. sl AB Solanaceae C3
Sonchus oleraceus PER ) AB Asteracese C3
Sorghum halepense L. ] PG Poaceae C4
Tribulusterrestris S > AB Zygophyllaceae C4

(AB : dls 0 g S5 AG! dlos 6 S5,b S PGl s> S5, S5 PB dlosis Sy )
(PB: Perennia broad leaves, PG: Perennial grasses, AG: Annual grasses and AB: Annual broad |eaves)

0 sleaile S e 5 o515 Dla e :Sle Y Jgia
Table 3- Mean square for weed density and dry matter

w099 Job 5o . . .
oS ot ¥ el 5l o 595 Ve
az ) () 0332 SR E 25 0 e 5l o 59y 751D 20 days after herbicide treat

Ol s’ 23lio ot 46 days after corn emerginje‘ -
S.0.V. df e gbdile Kis )9 me‘fad dens.ivtSﬁ I gbedile Sis (59 5 gladile o515
weed dry matter w y weed dry matter weed density
ols Block 2 344508 3649.31" 2628.63" 5937.87"
ke 2 43202.41" 429,61 30348.21" 704.48™
Plant density (D)
cuils al,T o o o .
o ! ! 24421.35 2489.71 136708.64 5828.16
planting pattern (P)
Dx P slize ol 31 2 18456.87"" 32.08™ 24482.97" 174.04™
errortas 10 2518.48 807.890 7946.22 746.46
. f ,‘;:(H) 3 896.22™ 442.436™ 9920.06° 30535.24”
erpici
DxH o ! 31 6 585.68"™ 82.57™ 8898.22"™ 456.65™
P x H e el 1 8 1159.42" 548.05° 8044.42" 428163
DxP xH Jylixe el 51 6 1271.61° 114.56"™ 3061.30™ 555.39™
eror L 36 130.63 195.41 3032.49 1096.67) -5
CV Y0 yuasi s > 29.33 38.45 30.22 40.76

oyd ) g0 Jlil mhaw j0 s e oS5 4 ¥ K ls xe e INS
** and *, ns: significant at the 1% and 5% probability levels and non significant, respectively.
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Table 4- Mean comparisons for weed density and dry matter in herbicide treat

OB e 50 3 ile Ui 59 I hle o515
herbicide dosage (I/ha) weed dry matter (g/m?) weed density (no./m?)
0 30.12% 39.10°%
1 15.33 23.00°
15 5.88° 8.00°
2 5.69° 6.00°

0,99 S B (0 s 5l Gy 59, F7) D)5 0l 0550 Jsbo 50 5,0 sl eSS ()55 9 slaad slaeSils anlio -0 Jgoor
cils Glyl s 5o (0,
Table 5- Mean comparisons for weed density and dry matter (46 days after corn emergence) in
planting pattern

s gialyf b hle S o5 3op e o515
planting pattern weed dry matter (g/m?) weed density (no./m?)
20y Sy
.4-°-.'.~>) :, 15.862 27.13°
single row
4290 5.89° 8.09°
double row
s 50 (5l st sl (- Sils (slaials sz sal o  aiilgo S e B Sy Bl (Sl a5 e o sl 5 Ot 0 50 @l slagnSilbe
235,005 %00 Jlez

Means followed by similar letters in each column are not significantly different at the 5% probability level according to
Duncan's test.

oS 5 50 (O s 3 w3, T D)3 0y 0590 sk o 550 slacale Sis (y59 9 olo sl il anslie -7 Joua
AScale 50 9 ZuilS ui'%.‘)] Sylesd
Table 6- Mean comparisons for weed density and dry matter (46 days after corn emergence) in
treatment combination of PxH

Ia:t':: "';:;m Sl 3 3 pcide o515 sl S 5
P 9p herbicide dosage weed density (no./m?) weed dry matter (g/m?)

0 18.45% 35.30°
Aoy Sy 1 16.78% 23.82°
single row 15 15.872 20.36™
2 15.85° 12.39%
0 13.50° 25.20%
adys) 99 1 6.14° 11.59°
double row 15 6.07° 9.41°
2 5.07° 0.38°

235,00300 0 Jlaio! el 50 (gl e glis (SSlo (slarals iz (53] ellp ardl oo 5 i By SO JBlas sl a5 g jo 40 adly sla il
Mean followed by similar letters in each column are not significantly different at the 5% level of probability according to
Duncan's test
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Table 7- Mean comparisons for weed density and dry matter (46 days after corn emergence) in plant
density treat
JUS 53 digr oS5 32 e o515 e O
plant density per ha. weed density (no./m?) weed dry matter (g/m?)

100000 6.62° 13.70°

120000 6.44° 12.65®

140000 5.27° 6.12°
s 50 )l sl (Sl (slaials sz gl Gubuly aiilie S ie B> Sy JBlas s o5 Gl e sln 5 e 0 40 @l slagnSile

7 0 Jless
Mean followed by similar letters in each column are not significantly different at the 5% level of probability according to
Duncan's test.

oS 5 50 (O e 5l e 59, T7) )3 w0590 Jsb j0 ,m slacale Sis (59 9 olaw slanSSls annlie ~A Jou

G2 o515 g <edlS Gil)l 65les
Table 8- Mean comparisons for weed density and dry matter (46 days after corn emergence) in
treatment combination of PxD

bl il S 30 &gt o515 50 cile oS5 sadile LS o5
planting pattern plant density per ha weed density (no./m?) weed dry matter (g/m?)
100000 20.66% 33.66%
Ao, SO " b
single row 120000 17.00 24.00
140000 16.00% 21.50®
100000 14.66 13.00"
a9, 9o
double row 120000 12.33% 9.33°
140000 11.332 5.33°

235,05 Y00 Jleisl mlans 10 (5,l0 sime gl (Sl (glaiels sz g0l ool s aril oo S i By SO JBlas shls a5 g jo 40 adly slanSile
Mean followed by similar lettersin each column are not significantly different at the 5% level of probability according to
Duncan's test.
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Table 9- Mean comparisons for weed dry matter (46 days after corn emergence) in intraction effect
between PxDxH

cails iyl O e 3o

LS 40 digy STy o e S (439

planting pattern plant density per ha. herbicide dosage (I/ha) weed dry matter (g/m?)

100000 0 43.35°

100000 1 38.35°

100000 15 38.45°

100000 2 34.50®

120000 0 41,557

Ay, Sy 120000 1 35.27®
single row 120000 15 3357*
120000 2 29.40°

140000 0 38.447

140000 1 38.50°

140000 15 36.40%

140000 2 36.40%

100000 0 32.87°

100000 1 30.35°

100000 15 29.39°

100000 2 29.31°

120000 0 28.50°

adys) 99 120000 1 27.35°
double row 120000 15 27.30°
120000 2 25.60

140000 0 26.40%

140000 1 18.38°

140000 15 17.28°

140000 2 14.91°

5,0 0 Jlezol ghaes 50 (5,0 sime glis (Sils (slasals sz 03] bl aidl o S i By S JBlas glls 4 gt o 0 Bl sla Sl
Means followed by similar letters in each column are not significantly different at the 5% level of probability according to
Duncan's test.

oS ile g el Jul)T Blite 51,0 0,5 iy asls -Ye Jgu
Table 10- Jacard similarity index in intraction effect between PxH

t)rl;;t P1HO P1H1 P1H2 P1H3 P2HO P2H1 P2H2 P2H3
P1HO 1

P1H1 1 1

P1H2 1 1 1

P1H3 0.92 0.92 0.92 1

P2HO 1 1 1 0.92 1

P2H1 1 1 0.92 0.92 1 1

P2H2 1 0.92 0.92 0.92 1 0.92 1

P2H3 0.92 0.85 0.85 0.85 0.92 0.85 0.85 1
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Table 11- Jacard similarity index in intraction effect between PxD

t’:;t D1P1 D1P2 D2P1 D2P2 D3P1 D3P2
I

D1P1 1

D1P2 0.92 1

D2P1 0.92 1 1

D2P2 0.92 1 1 1

D3P1 0.92 1 1 1 1

D3P2 0.85 0.92 0.92 0.92 0.92 1

S e g g o515 hlite 51,0 o5 alas slaasls VY Jgao
Table 12- Jacard similarity indexes in intraction effect between DxH
~ 8 B 8 B B 8 B B 2 8 8 g
T T T T T T T T T T T T

treat o =y (Y] w o =y (V] w o =y N w
D1IHO 1
D1H1 1 1
D1H2 1 0.92 1
D1H3 092 1 0.92 1
D2HO 1 1 1 0.92 1
D2H1 1 1 0.92 1 1 1
D2H2 1 092 08 092 092 09 1
D2H3  0.92 1 0.92 1 0.92 1 0.92 1
D3HO 1 1 1 0.92 1 1 092 085 1
D3H1 1 092 08 092 1 092 08 092 1 1

D3H2 1 0.92 0.85 0.92 0.92 0.92 0.85 0.92 1 0.92 1
D3H3 092 0.92 0.85 0.92 0.85 0.92 0.85 0.92 0.85 0.85 0.85 1
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Table 13- Shannon- Wiener and Simpson dominance index in intraction effect between PxDxH

csls o] JLs» o 4-"'?4 U G dale 3o BETTRY _89-‘4' w’l-w S --‘L° Lo
planting pattern plant d;masty P Lerbicide dosage(l/ha) Shannon- (WHl) ener index Sm[l)rﬁgx d?m) r;ance
100000 0 0.99* 2.56%
100000 1 0.88% 1.09°
100000 15 0.90% 1.14°
100000 0.85%* 1.10°
120000 0 0.95% 2.27%
wiss, 5y 120000 0.87® 1.09°
single row 120000 15 0.84%° 1.14°
120000 0.96% 1.16°
140000 0 0.86™* 1.96%
140000 0.80% 1.08°
140000 15 0.79%* 1.15°
140000 0.86% 1.09°
100000 0 0.97® 2442
100000 0.81% 1.09°
100000 15 0.87® 1.79%
100000 0.82%¢ 1.16°
120000 0 0.88% 2.08%
wiss, 55 120000 0.93% 1.06™
double row 120000 15 0.85% 1.10°
120000 0.76™ 1.20°
140000 0 0.85% 1.85%
140000 1 0.80%* 1.04¢
140000 15 0.73™ 1.18°
140000 2 0.44° 1.10°

g 55 6l stre Sl (s (gl anals wiz (ga3T bl Wdly e S it By S JBluo Glls oS e 52 (sl g Gy 2 0 @l (slaeSile

3% 8 Jlazl

Mean followed by similar letters in each column are not significantly different at the 5% level of probability

according to Duncan's test.
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References ool 3590 23l

- Alimoradi, L., A. Koocheki, M. Nassiri Mahallati, and A. Zarea Feyzabadi. 2007. Weed
seed bank dynamics under various rotations and field production resources. Iranian. J.
Field. Crop. Res. 4(2): 281-290. (in Persian).

- Derksen, D.A., A.G. Thomas, G.P. Lafond, H.A. Loeppky, and C.J. Swanton. 1995. Impact
of post-emergence herbicides on weed community diversity within conservation-tillage
systems. Weed Res. 35: 311-320.

- Esbenshade, W.R., W.S. Curran, and M.D. Orzolek. 2001. Effect of row spacing and
herbicides on bur cucumber (Sicyos angulatus) control in herbicide-resistant corn (Zea
mays). Weed Technology. 15: 348-354.

- Farnham, D.E. 2001. Row spacing, plant density, and hybrid effects on corn grain yield and
moisture. Agronomy Journal. 93: 1049-1053.

- Fried, G., L.R. Norton, and X. Reboud. 2008. Environmental and management factors determining
weed species composition and diversity in France. Agriculture, Ecosystems and Environment.
128(1-2): 68-76.

- Froud-Williams, R.J. 1988. Changes in weed flora with different tillage and agronomic management
systems. In: Weed Management in Agroecosystems: Ecological Approaches. Altieri, M.A.,
Liebman, M. (Eds.). Boca Raton, Publ. CRC. Press. pp. 140-147.

- Gallagher, R.S., J. Cardina, and M. Loux. 2003. Integration of cover crops with
postemergence herbicidesin no-till corn and soybean. Weed Science. 51: 995-1001.

- Gunsolus, J.L. 1990. Mechanical and cultural weed control in corn and soybean. Am. J. Alt.
Agron. 5: 114-119.



-9 VYUY YDV ojles qpuieds Al ¢ elyy LS (655050 53951 cimghy - cole alos I
»

- Hyvonen, T., and E. Huusela-Veistola. 2008. Arable weeds as indicators of agricultural
intensity. Finland. Biological Conservation. 141: 2857-2864.

- Hyvonen, T., and J. Salonen. 2002. Weed species diversity and community composition in
cropping practices at two intensity levels — a six-year experiment. Plant Ecology. 154:
73-8.

- Kudsk, P., and J.C. Streibig. 2003. Herbicides. A two-edged sword. Weed Research. 43:
90-102.

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

- Legere, A., and F.C. Stevenson. 2002. Residual effects of crop rotation and weed
management on awheat test crop and weeds. Weed Sci. 50: 101-111.

- Lososova, Z., M. Chytry, and |. Kuhn. 2008. Plant attributes determining the regional
abundance of weeds on central European arable land. Journal of Biogeography. 35:
177-187.

- Marshall, E.J.P., V.K. Brown, N.D. Boatman, P.JW. Lutman, G.R. Squire, and L.K. Ward.
2003. The role of weeds in supporting biological diversity within crop fields. Weed
Research. 43: 77-89.

- Miyazawa, K., H. Tsuji, M. Yamagata, H. Nakano, and T. Nakamoto. 2004. Response of
weed flora to combinations of reduced tillage, biocide application and fertilization
practicesin a 3-year crop rotation. Weed Biology and Management. 4: 24-34.

- Mohler, C.L., and M. Liebman. 1987. Weed productivity and composition in sole crops and
intercrops of barley and field pea. Journal of Applied Ecology. 24: 685-699.

- Murphy, S.D., Y.Y. Yadula, S.F. Weise, and C.J. Swanton. 1996. Effect of planting patterns
on intra row cultivation and competition between corn and late emerging weeds. Weed
Sci. 94: 865-870.

- Noruzzadeh, S., M.H. Rashed Mohasel, M. Nassiri Mahallati, A. Koocheki, and M. Abbas-
poor. 2009. Evaluation of species, functiona and structural diversity of weeds in whear
fields of Northern, Southern and Razavi Khorasan provinces. Iranian Journal of Field
Crop Research. 6: 471-485. (in Persian).

- Nosratti, I., A. Hassan Muhammad, and R. Saeed. 2007. Control of johnsongrass (Sorghum
halepense) with nicosulfuron in maize at different planting patterns. Journal Agronomy.
6: 444-448.



c s slacile 0515 5 £9T S 5 p (g9l S e 5 caals Gal)T e o513 b= ) lKen 5 oyl AN I
I}

- Padarlo, A., M. Bazoobandi, L. Alimoradi, and S. Jahedi poor. 2008. Calculation of
Shanon-Weiner and Simpson index in weeds community of saffron fields. In 2™ Iranian
Weed Science Congress. Mashhad, Iran, 29-30 January. (in Persian).

- Poggio, S.L., E.L. Satorre, and E.B. De la Fuente. 2004. Structure of weed communities
occuring in pea and wheat crops in the Rolling Pampa (Argantina). Agric. Ecosys.
Environ. 103: 225-235.

- Pysek, P., V. Jarosk, Z. Kropac, M. Chytry, J. Wild, and L. Tichy. 2005. Effect of abiotic
factors on species richness and cover in Centra European weed communities.
Agriculture, Ecosystems and Environment. 109: 1-8.

- Radosevich, S., J. Holt, and C. Ghersa. 1997. Weed ecology: Implications for management.
2" Edition, John Wiley and Sons, Inc, NewY ork. Pp: 589.

- Schreiber, M.M. 1992. Influence of tillage, crop rotation and weed management on giant
foxtail (Setaria faberi) population dynamics and crop yield. Weed Sci. 40: 645-653.

- Sterenson, F.C., A. Legere, R.R. Simard, D.A. Angers, D. Pague, and J. Lafond. 1997.
Weed species diversity in spring barley varies with crop rotation and tillage, not with
nutrient source. Weed ci. 45: 798-806.

- Streibig, J.C., and C. Andreasen. 1993. Crop management affects the community dynamics
of weeds. Proceedings of the Brighton Crop Protection Conference Weeds. Pp. 487-494.
Brighton.

- Teasdale, J.R. 1995. Influence of narrow row/high population corn (Zea mays) on weed
control and light transmittance.Weed Technology. 9(1): 113-118.

- Tharp B.E., and J.J. Kells. 2001. Effect of glufosinate-resistant corn (Zea mays) population
and row spacing on light interception, corn yield, and common lambsquarters
(Chenopodium album) growth. Weed Technology. 15: 413-418.

- Walter, A.M., S. Christensen, and S.E. Simmelsgaard. 2002. Spatial correlation between
species densities and soil properties. Weed Research. 42: 26-38.

- Weaver, S.E. 1985. Geographic spread of Daturea stramonium in association with soybean
and maize in Ontario, Canada. Proceedings of the 1985 British Crop Rotation
Conference. pp. 403-410.



Journal of Crop Ecophysiology / Vol. 6, No. 1, 2012 I

The Effects of Plant Density, Planting Pattern and Nicosulfuron
Herbicide on Weed Composition, Diversity and Density in Silage Corn
(cv. Sc 704)

Zafarian, M.>* | R. Sadrabadi Haghigi?, and L. Alimoradi 3

Abstract

In order to study the effect of plant density, planting pattern and herbicide dosage of
nicosulfuron, a field experiment was arranged in a factorial split plot treatments based on
RCBD with three replications in Chenaran, Khorasan Razavi, in 2010. The experimental
treatments consisted of a factorial plant density (100000, 120000 and 140000 plants ha) in
the planting pattern (single and double row) as main plot and herbicide dosage of
nicousulforon in four levels (0, 1, 1/5 and 2, |.ha') as sub-plot. Samplings were made at in
five stages (37days after the emergence of corn and it was repeated once per 20 days). The
results indicated reducing the weed density and dry matter of weeds in the first stage after the
herbicide treatment. Moreover, it was observed a significant interaction effect between plant
density with planting pattern and between planting pattern with herbicides dosages during
growth season on reducing weed density and dry matter. Also results indicated that in
between of this experiments treatments, nicosulfuron herbicide reduced weed density at the
beginning of growth season and double row planting pattern suppressed weed density during
growing season, and resulted in lowest Jacard similarity index (§)) of weed species. Results
also indicated that with increasing of plant density and herbicide dosage especially in
composition of double row planting pattern, according to Shannon- Wiener index, sensitive
population such as common purslane (Portulaca oleracea L.), buckhorn plantain (Plantago
lanceolata L.), prostrate knotweed (Polygonum aviculare L.), black nightshade (Solanum
nigrum L.) and Johnson grass (Sorghum halepens L.) was reduced in during growing season.
Simpson dominance index, showed that some low populated weeds such as redroot pigweed
(Amaranthus retroflexus L.), common lambsquarters (Chenopodium album L.), field
bindweed (Convolvulus arvensis L.) and Canada thistle (Circum arvensis L.) persisted their
growth up to the end of growing season.

Keywords: Jacard similarity index, Shannon- wiener index, Simpson dominance index,
Weed population.
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