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Comparison of forage production potential in Berseem clover— Proso
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Table 1. Analysis of variance for total wet forage yield, total dry forage yield, forage crude protein and
forage protein yield under different cropping arrangements

Sl o S
Mean of square

o sl > I e s She  oSias digle s Sles byle pls 5y o, 5 Ses

S.0.V <157 Total wet forage Js Forage crude & le
df yield Total dry forage protein Forage protein
yield yield
S 2 1.42 0.59 0.20 0.009
Rep
s 4 6.43" 121" 26.22" 0.031"
Treatment
ooyl sllas 8 1.79 0.32 0.66 0.004
Error
RS- PP - 9.33 13.27 8.37 17.78
Ol i
CV%

doy3) 50 Ju»t@w,;%,::;@)b&#:w,*
* *¥%: significant at the 5 and 1% probability levels, respectively

Caleiea sl S 53 gle 55 5 Shae 5 a5k ol 255 ( JS &St gl 5 Shose ( JS7 5 @ 4ke 5 Shoe 5 Kibe el Y Sl
332 0301 5 o gy Sk LES

Table 2. Mean comparison for wet forage yield, dry forage yield, forage crude protein and forage
protein yield under different cropping arrangements of Berseem clover and Proso millet

b 5 sk s Shes I8 oS b e s Sles ke ol 55 35> Shes
Treatment GBS/ ) O/ o) (4e53) O/ o) 4 5k
Total wet forage Total dry forage Forage crude Forage protein
yield yield protein (%) yield (ton/ha)
(ton/ha) (ton/ha)
(LAl S8 gy O3 N e 14.4° 4.1%® 7.1¢ 0.29°

100% Proso millet (monoculture)

PO A TR SEAT 13.4° 3.5° 8.0 0.28°
75% Proso millet- 25% Berseem clover

oot A T = ey, 33 10 15.4® 5.0° 9.1 0.46"
50% Proso millet- 50% Berseem clover

(ot o IVO = s 1 031X 16.0° 4.9% 9.8° 0.48°
25% Proso millet- 75% Berseem clover

(st 28 ey S T 12.2¢ 34 14.7° 0.50°

100% Berseem clover (monoculture)

PP WY, Ju;,\ch“);(LSDUJ@M;ﬂ;s.lJ;u,. Osa5T ool ool a5 51 eS e 0o b ols 5 0le 02 o 3
Ll gl e
Means with the same letter(s) in each column are not statistically significant using LSD test at the 5%
probability level
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Table 3. Analysis of variance for dry forage yield of Proso millet and Berseem clover under different
cropping arrangements of each species separately

Sla o S
Mean of square

Ol et il dr > e 050 S & e > Slas e o S e > Slas
S.0.V wol3T Dry forage yield of Proso Dry forage yield of Berseem clover
df millet
BES 2 0.99 0.01
Rep
s 3 32617 7.356"
Treatment
olesT gles 6 0.045 0.043
Error

CV%

**: significant at the 1% probability level
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Different cropping arrangements of Berseem clover and Proso millet
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Extended Abstract
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Berseem clover— Proso millet intercropping with sole cropping in cold regions.
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Introduction:

The use of plants capable of second or summer cultivation in cold regions,
such as Shahrekord, can increase production per unit area and optimize the use of
productive resources like land. Unlike sole cropping system, intercropping aligned
with ecological goals (Salama, 2020) enhances resource consumption efficiency
and yield stability (Bitew et al., 2021). Therefore, this study was designed and
implemented to: (1) investigate the forage yield of Proso millet and Berseem clover
in sole cropping and intercropping systems; (ii) examine the effect of competition
between the species used (legume and grass) in intercropping; (iii) analyze the
interrelationships between the components of the intercropping using different
competition indices; and (iv) evaluate which intercropping managements is better
for resource management with respect to forage yield and competition indices.

Materials & Methods:

A field experiment using a randomized complete block design was conducted

with three replications and five treatments in June 2019 in Shahrekord, Iran. The
Email address of the corresponding author: soraya.karami@pnu.ac.ir
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treatments included intercropping of Berseem clover- Proso millet (75%- 25%,
50%- 50%, 25%- 75%) and sole cropping of each component crops. Harvesting
of all treatments was done at the milking stage of seed millet (late September).
The evaluated traits were wet forage yield (ton/ha), dry forage yield (ton/ha),
forage crude protein (%) and forage protein yield (ton/ha). Competition indices
such as land equality ratio (LER) and relative crowding coefficient (RCC)
were used to evaluate intercropping systems (Midya et al., 2005). Competitive
indices, such as LER and RCC, have been developed to describe competition in
intercropping systems. These indices, calculated using mathematical formulas,
can express various characteristics of competition in plant communities, including
the intensity of competition, competitive effects, and outcomes. They also allow
for the comparison of results from different studies using the same index (Midya
et al., 2005). The data were tested for normality using the Shapiro test before
being subjected to analysis of variance (ANOVA) based on a randomized complete
block design model, utilizing the GLM procedure of the SAS statistical program.
Treatment means were separated using the LSD test (P = 0.05), and graphs were
created with Excel software.

Results & Discussion:

The results of analysis of variance of the evaluated traits showed that
intercropping patterns had significant effect on all of the studied traits of Proso
millet and Berseem clover. The maximum wet forage yield (16.0 ton/ha) and dry
forage yield (5.0 ton/ha) were obtained at 25% Proso millet- 75% Berseem clover
and 50% Proso millet- 50% Berseem clover, respectively. The highest percentage
of forage crude protein and forage protein yield were found in the sole cropping
of Berseem clover. As the share of Berseem clover decreased in intercropping, a
downward trend was observed in both crude protein and forage protein yield. The
highest LER values (1.25) was obtained from 25% Proso millet- 75% Berseem
clover. Proso millet, with RCC>1 was identified as the dominant species, having
higher relative forage yield value compared to Berseem clover in all intercropping

systems.



Comparison of

Conclusion:

The present study showed that the mixture of Berseem clover with Proso millet,
in various planting ratios, offers a functional advantage in forage production by
better exploiting available environmental resources compared to their respective
monocultures. However, due to the lower competitive power of Berseem clover
compared to Proso millet, as indicated by the RCC, Berseem clover needs a higher
planting density to fully benefit from intercropping. In general, the results of this
study indicate that a 25% Proso millet and 75% Berseem clover combination is
particularly effective in producing forage with desirable quantity and quality.
Additionally, the LER results confirmed the superior advantage of this combination
due to more efficient land use compared to other treatments. This combination can
be economically and environmentally promising for sustainable forage production
as a second or summer crop in the Shahrekord region or other cold regions.

Keywords: Dominant species, Equal ratio of land, Forage production, Grass,

Leguminous

References:

Bitew, Y., Alemayehu, G., Adgo, E., and Assefa, A. 2021. Competition, production
efficiency and yield stability of finger millet and legume additive design
intercropping. Renewable Agriculture and Food Systems, 36(1), 108-119.

Midya, A., Bhattacharjee, K., Ghose, S. S., and Banik, P. 2005. Deferred seeding
of blackgram (Phaseolus mungo L.) in rice (Oryza sativa L.) field on yield
advantages and smothering of weeds. Journal of Agronomy and Crop Science,
191(3), 195-201.

Salama, H. S. A., and Badry, H. H. 2015. Influence of variable mixing rates and
nitrogen fertilization levels on the fodder quality of Egyptian clover (7rifolium
alexandrinum L.) and annual ryegrass (Lolium multiflorum Lam.). African

Journal of Agricultural Research, 10(53), 4858-4864.



