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Introduction
Matherials and methods

Cultivation of green manure crops is the main possibility for soil enrichment, especially with N and
interest is increasing in recent decades (Travlos et al., 2014). The incorporation of N-rich plant green
material into the soil mobilizes N and intensifies microbiological processes, which result in improved
plant N content and soil structure (Islam et al., 2018). Regarding legumes, several species (Trifolium
spp., Medicago spp., Vicia spp., Pisum spp., Vigna spp., Lotus spp., etc.) have been used and
evaluated under diverse conditions (Kumar et al., 2014; Travlos et al., 2014; Karyoti et al., 2018).
Maize (Zea mays L.) is globally one of the most popular and productive grain crops. The rapid
increase in maize productivity and the high grain yields of the recent decades are mostly due to more
productive hybrids and inorganic fertilization (Guo et al., 2010; Travlos et al., 2011). One of the
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environmentally friendly or completely biological practices. (Lamptey et al., 2017).
The beneficial effects of Trifolium pratense L. as green manure on the number of grains per corncob
and the final maize grain yield have been observed by Tejada et al. (2008). The aim of the present
study was to evaluate the effects of this legume as green manure on grain yield and quality
characteristics of three organically grown maize hybrids.
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Table 1. Effects of green manure treatment and hybrid selection on the number of kernels per row during the first (2017-2018) and the second (2018-2019) experimental year.

Means followed by different letters within the same column indicate significant differences according to Fisher’s Protected LSD test multiple range test (a = 0.05).
*, **Significant at the 0.05 and 0.01 probability levels, respectively; ns: nonsignificant.

main challenges is to maintain such high yields without adverse environmental impacts and huge
costs for farmers, and as a result many studies have recently focused on implementing more
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Table 2. Effects of green manure treatment and hybrid selection on the number of kernels per plant during the first (2017-2018) and the second (2018-2019) experimental year.

Results and discussion

A field experiment was conducted in 2017-2018 (1st year) and repeated in 2018-2019 (2nd year) in the experimental farm of Agricultural
University of Athens (37o59′ N, 23o42′ E). The soil of the experimental field is clay loam (CL) with pH 7.29. Typical climatic conditions for
Greece were recorded during both experimental years. A split plot design was employed in each growing season in a randomized complete block
design with three replicates. Green manure crop were assigned to main plots and maize hybrids were assigned to subplots.
Red clover (T. pratense L.) at seed rates of 15 kg ha-1 were sown, while an untreated control (without any crop as green manure) was also
included. Clover were sown on 19 September 2017 and 24 September 2018. Legume were chopped and ploughed in on 17 March 2018 and 9
March 2019 and the soil was prepared for maize sowing. Three maize hybrids, namely ‘Factor’ 127-d relative maturity (RM), ‘Dracma’ 126-d
RM, and ‘Brasco’ 128-d RM were planted on 11 April 2018 and 4 April 2019. The three hybrids have similar biological cycle (FAO 700), plant
height (moderate/high) and productivity (stable and high). They were planted in 75 cm rows at an approximate density of about 75 000 seeds ha-1.
The size of each subplot was 2.25 m × 3 m. Maize rows were numbered 1 to 4 from left to right. Rows 1 and 4 were border rows, while yield data
were collected from rows 3 and no inorganic fertilizers or plant protection products were used. Weed density was measured with small quadrants
(0.1m2), with the dominant weed species being Chenopodium album, Amaranthus retroflexus and Echinochloa crus-galli.
At maize grain maturity (middle of September for both growing seasons), ears of 10 plants of the center rows of each sub plot were handharvested and dried at 70 ºC until constant weight was achieved. Grain yield, rows per ear, kernels per row, kernels per plant and 1000 kernel
weight were determined while N content was also measured in the grains and protein content determined. All statistical analyses were conducted
using the Statsoft software package (Statsoft, Tulsa, Oklahoma, USA).
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attributed to the number of kernels produced and their weight, as it is well established that the yield of maize seeds is mainly determined by the number and weight of the kernel (Travlos et al., 2011). Maize yield, in plots where T. pratense residuals were incorporated,
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value of the number of grains per ear and consequently maize grain yield as compared to untreated control (Tejada et al., 2008). The effects of green manure legumes on the yields of the subsequent crop, have also been noticed in wheat and rye crops as well as in
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