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Effect of triticale (xTriticosecale Wittmack) and daikon radish (Raphanus sativus L.)
cover crops on weed suppression, grain yield and yield components of maize
(Zea mays L. cv. Kousha)

Gholizadeh, A.R.%, Ebadi, A.2, Tobeh, A.3, Hashemi, M.#, Asghari, Sh.®> and
Ahmadnia, F.

ABSTRACT

Gholizadeh, A. R., Ebadi, A., Tobeh, A., Hashemi, M., Asghari, Sh. and Ahmadnia, F. 2024. Effect of triticale
(xTriticosecale Wittmack) and daikon radish (Raphanus sativus L.) cover crops on weed suppression, grain yield and yield
components of maize (Zea mays L. cv. Kousha). Iranian Journal of Crop Sciences. 26(1): 94-110. (In Persian).
Introduction: One of the environmentally friendly methods of weed control in cropping syastems is using of
cover crops. Cover crops can reduce or control weeds through different mevhanisms such as physical
suppression (suffocation of weeds), ecological suppression (competition for limited resources of nutrients, water,
and light), and chemical suppression (emission of allelochemicals).

Materials and Methods: To investigate the effect of monoculture and intercropping of cover crops on weed
control and grain yield and yield components of corn (Zea mays L. cv. Kousha), a randomized complete block
design with four replications was used in the research farm of faculty of agriculture and natural resources of
Mohaghegh Ardabili University in ardabil, Iran, in 2018-9 and 2019-20. The experimental treatments included:
triticale (xTriticosecale Wittmack) and daikon radish (Raphanus sativus var. Longipinnatus) as monocultures,
intercropping of triticale + daikon radish with a control treatment (without cover crops).

Results: The results showed positive effect of triticale monoculture on reducing the density of lamb’s quarters
(Chenopodium album), pigweed (Amaranthus retroflexus), and wild mustard (Sinapis arvensis) weeds by 36.7%,
50% and 53.8%, respectively. The highest grain yield (3782.5 kg.ha') and number of grain.ear? (444.8) of
maize were obtained in triticale monoculture. The results showed that triticale monoculture had the most
desirable weed control efficiency index (44.1), Simpson index (0.61), Shannon-Wiener index (1.33) and
Margalef’s species richness index (1.21).

Conclusion: Based on the results of this experiment, the success of the intercropping of triticale and daikon
radish on controlling weeds density and improving maize grain yield was related to suitable density of the plant
species used in this experiment. Triticale monoculture, grown in winter, can be considered as an effective cover

crop for weed control and improving maize grain yield in Ardabil and similar environmental conditions.
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Table 1. Physical and chemical properties of the soil at the experiment site

Auvailable potassium . zes L6 by L, 202

: mgkg
Available phosphorus . zus L6 iué 8.2
Total nitrogen IS 0l 0.06
Organic carbon STops %) 0.6
Calcium carbonate oS Ol S 145
Soil texture Sl sl - Loam .
Clay ) 23
Silt e OO 42
Sand ) 35
EC SSIele dSmT 2.6
pH % o] - 7.8
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Table 2. Agronomic operations implemented during the experiment
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Table 3. Mean comparison of cover crops biomass, weeds density and the Simpson, Shannon-Wiener and Margalef indices in cover crop treatments

03 5 ) JsS s sk Lerls

iz, OIS o5 ake o515 oA S S ds g (S15 e ST el Al FrOsk el e sl £

Cover crops Lamb’s quarters Pigweed density Wild mustard Treatment efficiency ~ Weed control O oo s Shannon-Wiener Margalef species

Treatments T gl sl biomass (g.m?)  density (plantm) (plant.m?) Density (plant.m?) Index (%) efficiency (%) Simpson index index richness index
No cover crop (Control) () i g S 09 00.0+0.0d 19.3#5.2a 13.7+1.16a 11.3+1.5a 0.0 0.0 0.642+0.02ab 1.53+0.04a 1.21+0.03d
Daikon radish diwoy  1628%19.2c 14.6+5.3b 14242 1a 11.1422a 0.31+0.19c 22.4+10.6c 0.648+0.01a 1.54+0.03a 1.25+0.04c
Triticale 485 2055+29.3a 12.2+3.3c 6.8+0.8c 5.2+14c 0.80+0.16a 44.1+4.7a 0.611+0.05c 1.46+0.10b 1.44+0.04a
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LSDsy, 16.5 22 2.3 147 0.115 5.7 0.024 0.049 0.026
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Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 4. Mean comparison of grain yield and yield components of maize in cover crop treatments

Treatments ColoT (sla e &3 Ao 039 I oS 0y I eSCas 33 I d b IN oy Caamd b &y S 0
I s als sy sl IO slaals 03 I salsslws 100 Grainweight  Cobdry weight ~ Eardry weight  Ear length Length of unfilled  Plant dry weight
Year e No. grain row.cob?  Grain weightear’ (g)  No. Grain.ear! (@) (9) (9) (cm) grains of ear (cm) (9)
2018-2019 IFAA-I Y 14.5+1.5b 48.7+12.7a 346.3+66.1a 9.5+2.4a 19.7#2.1a 78.0£13.7a 17.3+1.3a 2.1+0.53a 170.5+41.1a
2019-2020 1¥44-1¥4A 15.6+1.8a 48.7+11.0a 372.9492.8a 10.0+2.6a 19.3+2.0a 76.0£10.2a 17.4+1.4a 2.0+0.34a 175.0+36.8a
LSDss, 0.37 1.88 36.6 0.81 051 34 0.38 0.23 4.9
Cover crops iy Dbl
(ale) (22 DI 05 12.8+0.85d 33.7x2.7d 264.5+22.2c 6.8+1.4d 16.9+1.1d 61.6+2.8d 15.5+0.65d 2.5+0.44a 110.8+9.2d
No cover crop (Control)
Triticale I 5 17.0+1.0a 64.3+2.4a 444.8+20.2a 12.4+1.6a 21.9+1.0a 90.3+7.6a 18.8+0.39% 1.6+0.22c 207.1+3.6a
Daikon radish L 5 14.6+0.84c 43.9+2.7c 355.0+91.5b 9.0+0.86¢ 19.0+0.76¢ 74.7+6.0c 17.1+0.72¢c 2.1+0.16b 178.5+11.3c
. . d&d 73 w =7 b’.léu 15.7+0.54b 52.9+1.9b 374.2+21.1b 10.7+1.6b 20.2+0.54b 81.4+5.3b 18.0+0.40b 1.8+0.44c 194.6+4.8b
Daikon radish and Triticale intercropping
LSDsy, 0.52 2.6 517 1.15 0.73 4.8 0.55 0.33 6.9

L (63 sme sl oy gy Jloim! o 53 LSD 0 ga3T ol s ckiten o572 o (5115 45T a5 80ke 052 2 53
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test

g 0L clalas 55 3 s Shas 6l 5 4l 3 Slas 5 Kbe auglin —0 Jgd

Table 5. Mean comparison of grain yield and yield components of maize in cover crop treatments

I gy oS 0 4l 3 Slee
Treatments ol T glales Husk dry weight (g) Grain yield (kg/ha't)

AFAA-I YAV 44114 AFAA-I YAV 11441 1AA
Cover crops by ol 2018-2019 2019-2020 2018-2019 2019-2020
No cover crop (Control) (Wals) sy OWLS g 11.0+0.75¢ 10.3+1.45¢c 1880.1+744.2d 2749.5+645.7a
Triticale I 5 14.1+1.64a 15.5+2.51a 3782.5+691.9a 2850.4+486.3a
Daikon radish L 12.3+1.42b 13.2+1.96b 2528.5+645.1c  2795.5+604.5a
Daikon radish and Triticale intercropping = 4z 5 5 Liw o 5 b glsne 13.1+0.91b 14.5+2.02a 3123.9+766.2b 2920.4+ 704.2a
LSDs% 1.05 1.08 236.96 234.4

.,U)\.,UL;J:L;'”QJLEM)J@JWICEA): LSD erTwLﬂ‘ﬁLMi{Fa;.}jf L;b\:-af&u;mé\.:agp}a);
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test


https://agrobreedjournal.ir/article-1-1350-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

RPN AP O 5 035 i 5 5 (XTritICOSECAlE WittMAck) S8 5 ik s olalE 31"

O Al S i O A 5 b gl
Sl s Sl gy oLS e o Fobie i
WUJJW@‘)KW\JQ,&&@&WVSI;
SLalS laslag 3 o slacide J 287 L1
555, s sl 55 Shoe 5l ol 2y
s () (b OBLE O gy e b amglie )
s oL Hlad 53 53 s Sas (2153 0l L
e lasles e 5l i dSs 5 el is
iy, O s sl T s el
oS 5, S 3 500 5 50 Sloale Comer J S )
b O 03550 4wl (ol (1)
Al i a8 sl ol i lasT ol s ol
Eel iy oS G Ol pean IS 5 s
3, Sas 3 5mgs 5 5,0 slacke Camax S50 J2alS
o) Ol gl L altin (ol Loyl 5 53 05

25

S Sl
oS 11y 355 ailaras gl ,u5 08 W,
0 S ils (Gl 450 OLS ) 5 &y s
p—es OLalid )8 ¢ meb mle 5 (655525
ALS SmS s A5 pdiga 055 slaolalesT
Al el s Gimmn o815

References

(b OLALS Lo 555 Dl 3 5 a slacile
g OLALE o 5 035,55 4 p S el 2l
St B ,mb jmals 5 Sl dike ol 3l 5V 50
=15 Ol s, Slas 531 Lol oY Ol ey
L3 .(Blanco-Canqui et al., 2015) Ulots il 5
S s S 518 (Fakhari et al., 2018) O ,LKaa
Slas 53 (G V) I o dils Gy slias (o i
St Al ol p S 5 pa s bl oiS
33 0l s, s l531 s cadby OLalS
5 Sl pl mls 55 ) pglacals J 257 5 b
5 (Ahmadnia et al., 2020) C—ul ol )15
il 3 Shas 48 Coulodcd 35S 6,0 iagh
2 gls g 8 6ol by oLE Hlas j5 o3
S s g 039 iy o 3 Vo cdals Hled L 4 s
Srastacile J S5 oSl mlan 5o iy OWLS
oS i) 5 el o S8l p se Jele o S
Sharifi Ziveh et al., ) cwl o el ool (o)

(2023

& 5 dom®
5 A slaeas S Lyl ol s
S slalide slee p i 055 A8 5 b sl
CoiS b lie 53 dS 5 Lalls a8 oS sl Olas

oolilwl 3590 b

Ahmadnia, F., Ebadi, A., Hashemi, M. and Nabati, L. 2020. Investigating the effectiveness of sunn hemp

(Crotalaria juncea) and rye (Secale cereal L.) in weed suppression and yield of kohlrabi (Brassica oleracea

var. Gongylodes). Journal of Agricultural Science and Sustainable Production, 31(2), pp.43-56. [In Persian].

DOI: 10.22034/SAPS.2021.13090

Ahmadvand, G. and Hajinia, S. 2015. The effect of cover crop and different tillage systems on soil physical

properties and yield of potato. Journal of Crop Production, 8(4), pp.163-182. [In Persian]. DOI:

20.1001.1.2008739.1394.8.4.9.5

Amini, E., Taab, A. and Radicetti, E. 2021. Effect of winter wheat intercropped with vetch and clover on weed

population under different soil tillage systems. Journal of Agricultural Science and Sustainable Production,


https://doi.org/10.22034/saps.2021.13090
https://dorl.net/dor/20.1001.1.2008739.1394.8.4.9.5
https://agrobreedjournal.ir/article-1-1350-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

VY le ) oyl ‘r&‘;}%.u?g"@\ﬁ‘ gb)rjlf— “-Lj':*""

32(2), pp.197-215. [In Persian]. DOI: 10.22034/SAPS.2021.45776.2675

Asadi, G., Ghorbani, R. and Azizi, E. 2014. The effect of manure rates on diversity and density of weeds in
intercropping of spinach (Spinacia oleracea L.) and garlic (Allium sativum L.). Journal of Plant Protection,
28(3), pp.325-337. [In Persian].

Blanco-Canqui, H., Shaver, T.M., Lindquist, J.L., Shapiro, C.A., EImore, R.W., Francis, C.A. and Hergert
G.W. 2015. Cover crops and ecosystem services: Insights from studies in temperate soils. Agronomy
Journal, 6, pp.2449-2474. https://doi.org/10.2134/agronj15.0086

Blount, A.R., Barnett, R. Pfahler, P. Johnson, J. Buntin, G. and Cunfer, B. 2017. Rye and Triticale Breeding
in the South. Gainesville, FL: University of Florida. USA.

Brainard, D., Henshaw, B. and Snapp, S. 2012. Hairy vetch varieties and bi-cultures influence cover crop
services in strip-tilled sweet corn. Agronomy Journal, 104, pp.629-638.
https://doi.org/10.2134/agronj2011.0360

Brennan, E.B., Boyd, N.S., Smith, R.F. and Foster, P. 2009. Seeding rate and planting arrangement effects on
growth and weed suppression of a legume-oat cover crop for organic vegetable systems. Agronomy Journal,
101, pp.979-988. https://doi.org/10.2134/agronj2008.0194x

Campiglia, E., Radicetti, E., Brunetti, P. and Mancinelli, R. 2014. Do cover crop species and residue
management play a leading role in pepper productivity? Scientia Horticultural, 166, pp.97-104.
https://doi.org/10.1016/j.scienta.2013.12.018

Dehghanpur, Z. 2016. Report on the introduction of a new early hybrid of Kosha Single Cross 201 (KSC 201)
variety with suitable seed yield for cultivation in different regions of the country, especially regions with
limited growing season and irrigation water. Ministry of Jihad Agriculture, Agricultural Research, Education
and Extension Organization (AREEQO), Seed and Plant Improvement institute. DOI:
10.22092/RAFHC.2018.109462.1063

Dorn, B., Jossi, W. and Van der Heijden, M.G.A. 2015. Weed suppression by cover crops: Comparative on-
farm experiments under integrated and organic conservation tillage. Weed Research, 55, pp.586-597.
https://doi.org/10.1111/wre.12175

Fakhari, R., Sharifi Ziveh, P., Didehbaz Moghanlu, Gh. and Khalil Tahmasbi, B. 2018. Investigating the
management of winter cover crops in weeds control of corn. Cereal Research, 8(3), pp.387-395. [In Persian|.
DOI: 10.22124/¢.2019.10586.1403

Franke, A., Singh, S., McRoberts, N., Nehra, A., Godara, S., Malik, R. and Marshall, G. 2007. Phalaris
minor seedbank studies: longevity, seedling emergence and seed production as affected by tillage regime.
Weed Research, 47, pp.73-83. https://doi.org/10.1111/j.1365-3180.2007.00533.x

Ghahremani, S., Ebadi, A. Tobeh, A. Hashemi, M. Sedghi, M. and Gholipuri, A. 2020. The effect of cover

crops on yield and weeds control of potato (Solanum tuberosum L.). Journal of Crop Ecophysiology, 14,

ARN%


https://doi.org/10.22034/saps.2021.45776.2675
https://agrobreedjournal.ir/article-1-1350-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

RPN AP O 5 035 i 5 5 (XTritICOSECAlE WittMAck) S8 5 ik s olalE 31"

pp.119-134. [In Persian]. DOI:10.30495/jcep.2020.671644

Jabran, K. 2017. Manipulation of allelopathic crops for weed control. Springer Briefs in Plant Science, Springer
Nature International Publishing, AG, Switzerland. DOI: 10.1007/978-3-319-53186-1

Jawahar, S., Ramesh, S., Vinod Kumar, SR., Kalaiyarasan, C., Arivukkarasu, K. and Suseendran, K.
2020. Effect of weed management practices on weed indices in transplanted kodo millet. Plant Archives,
20(1), pp.3196-3198. DOI: 10.22271/chemi.2020.v8.i5ah.10693

Ketterings, Q.M., Swink, S.N. Duiker, S.W. Czymmek, K.J. Beegle, D.B. and Cox, W.J. 2015. Integrating
cover crops for nitrogen management in corn systems on northeastern US dairies. Agronomy Journal, 107,
pp.1365-1376. DOI: 10.2134/cs2015-48-4-6

Khojamli, R., Siahmarguee, A., Zeinali, E. and Soltani, A. 2018. Effect of different winter cover crops on the
dynamics of weed populations and corn growth (SC704). Journal of Agroecology (Quarterly), 11(2), pp.635-
654. [In Persian]. DOI: 10.22067/JAG.V1112.78205

Khorramdel, S., Mahmoodi, G., Abdollahi, F. and Hasanzadeh, H.R. 2014. Evaluation of growth indices and
diversity of weeds in replacement and additive intercropping series of ajowan (Trachyspermum ammi L.)
with bean (Phaseolus vulgaris L.). Research in Crop Ecosystems, 1(3), pp.59-70. [In Persian].

Koocheki, AR., Flahpour, F., Khoramdel, S. and Jafari, L. 2014. Evaluation of intercropping of wheat and
rapeseed on yield and yield components, diversity and weed density. Journal of Agroecology, 6(1), pp.11-20.
[In Persian].

Kristensen, H.L. and Thorup-Kristensen, K. 2004. Root growth and nitrate uptake of three different catch
crops in deep soil layers. Soil Science Society of America Journal, 68, pp.529-537.
https://doi.org/10.2136/ss5aj2004.5290

Kunz, C., Sturm, D.J., Sokefeld, M. and Gerhards, R. 2016. Weed suppression and early sugar beet
development under different cover crop mulches. Plant Protection Science, 52, pp.183-193. DOI:
10.17221/109/2016-PPS

Lawley, Y.E., Teasdale, J.R. and Weil. R.R. 2012. The mechanism for weed suppression by a forage radish
cover crop. Agronomy Journal, 104: pp.205-214. DOI: 10.2134/agronj2011.0128

Lawley, Y.E., Weil, R.R. and Teasdale. J.R. 2011. Forage radish winter cover crops suppress winter annual
weeds in fall and before corn planting. Agronomy Journal, 103, pp.137-144.
https://doi.org/10.2134/agronj2010.0187

Margalef, R. 1958. Information theory in ecology. General Systems, 3, pp.36-71.

Mutegi, J.K., Petersen, B.M. and Munkholm. L.J. 2013. Carbon turnover and sequestration potential of
fodder radish cover crop. Soil Use Management, 29, pp.191-198. https://doi.org/10.1111/sum.12038

Noruzzadeh, S., Rashed Mohasel, R., Nassiri Mahallati, M., Koocheki, A. and Abbaspoor, M. 2009.

Evaluation of species, functional and structural diversity of weeds in wheat fields of Northern, Southern and

VoA


https://agrobreedjournal.ir/article-1-1350-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-07-13 ]

VY le ) oyl ‘r&‘;}%.u?g"@\ﬁ‘ gb)rjlf— “-Lj':*""

Razavi Khorasan provinces. Iranian Journal Field Crop Research, 6, pp.471-485. [In Persian]. DOI:
10.22067/GSC.V612.2453

Osipitan, O.A., Dille, J.A., Assefa, Y., Radicetti, E., Ayeni, A. and Knezeic, Z. 2019. Impact of cover crop
management on level of weed suppression: a meta-analysis. Crop Science, 59, pp.833-842.
https://doi.org/10.2135/cropsci2018.09.0589

Rajput, R.L. and Kasana, B.S. 2019. Integration of chemical and cultural methods for weed control
management in soybean (Glycin max). Legume Research, 3944, pp.1-4. DOI: 10.18805/LR-3944

Ryan, M.R., Curran, W.S., Grantham, A.M., Hunsberger, L.K., Mirsky, S.B. and Mortensen, D.A. 2011.
Effects of seeding rate and poultry litter on weed suppression from a rolled cereal rye cover crop. Weed
Science, 59, pp.438-444. DOI: 10.1614/WS-D-10-00180.1

Shannon, C.E. and Weaner, A. 1949. The mathematical theory of communication. University of Illinois Press.
USA.

Sharifi Ziveh, P., Tobeh, A., Gholipouri, A., Alebrahim, M.T. and Samedani, B. 2023. The effect of cover
crops, tillage and herbicide on weed control, soil properties, yield and yield components of corn (Zea mays
L). Journal of Agricultural Science and Sustainable Production, 33(1), pp.53-67. [In Persian]. DOI:
10.22034/SAPS.2021.49302.2785

Simpson, E.H. 1949. Measurement of diversity. Nature, 12, pp.1-20.

Sturm, D.J., Peteinatos, G. and Gerhards, R. 2018. Contribution of allelopathic effects to the overall weed
suppression by different cover crops. Weed Research, 58(5), pp.331-337. https://doi.org/10.1111/wre.12316

Tawaha, A.M. and Turk, M.A. 2003. Allelopathic effects of black mustard (Brassica nigra) on germination
and growth of wild barley (Hordeum spontaneum). Journal of Agronomy Crop Science, 189, pp.298-303.
https://doi.org/10.1046/j.1439-037X.2003.00047.x

Thomas, B.W., Hao, X. Larney, F.J. Goyer, C. Chantigny, M.H. and Charles, A. 2017. Non-legume cover
crops can increase non-growing season nitrous oxide emissions. Soil Science Society America Journal, 81,
pp.189-199. doi:10.2136/ sssaj2016.08.0269

White, C.M. and Weil. R.R. 2011. Forage radish cover crops increase soil test phosphorus surrounding holes
created by radish taproots. Soil Science Society of America Journal, 75, pp.121-130.
https://doi.org/10.2136/sssaj2010.0095


https://doi.org/10.22034/saps.2021.49302.2785
https://agrobreedjournal.ir/article-1-1350-fa.html
http://www.tcpdf.org

