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cover crops on weed suppression, grain yield and yield components of maize
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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
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: 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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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
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