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Abstract

Background and Objectives

One of the key strategies in sustainable agriculture is to restore diversification into agricultural
ecosystems and its effective management. The results of various studies have shown that the
ecological advantage of intercropping is due to the efficient use of environmental resources. The
purpose of mixed cultivation experiments, especially forage plants, is to increase the yield of
forage in quantitative and qualitative terms, maintain the ecological balance and stabilize the
system.

Materials and Methods

In order to compare the forage yield and determine the best planting ratio in mixed cropping of
Triticale, Barley, Crimson clover (Trifolium incarnatum L.), and Vicia sativa, an experiment was
conducted based on the complete randomized block design with sixteen treatments and three
replications in paddy fields of Rice Research Institute of Iran (Rasht) during 2012-2014 for two
years. Experimental treatments included pure planting of Triticale, Crimson clover, Vicia sativa,
and Barley, planting mixtures of Triticale and Crimson clover with ratios of 70:30, 50:50 and
30:70, planting mixtures of Triticale and Vicia sativa with ratios of 70:30, 50:50 and 30:70,
planting mixtures of Barley and Crimson clover with ratios of 70:30, 50:50 and 30:70 as well as
planting mixtures of Barley and Vicia sativa with ratios of 70:30, 50:50 and 30:70. The studied
traits included plant height, number of stems, number of tillers, number of plants per m?, fresh
forage yield, dry forage yield as well as land equivalent ratio (LER) values for fresh and dry
forages. The obtained data were analyzed by SAS software and mean comparisons were
performed using LSD test.

Results

The results of analysis of the variance showed significant differences between the experimental
treatments in most traits. Mean comparison showed that planting ratio of 30% Vicia sativa + 70%
Triticale had maximum fresh and dry forage yields with averages of 48844 and 15269 kg. ha™,
respectively. Most treatments had LER of greater than one. Planting ratio of 70% Triticale and
30% Vicia sativa showed LER values of 1.31 and 1.54 for fresh and dry forage yields. The
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treatment is recommended for planting in paddy fields of Guilan area due to its relative
advantage with respect to other planting ratios.

Discussion

Considering that the main objectives of crop forage production in rice paddy fields are the
optimum use of paddy fields, sustainability of rice production, production of forage for livestock,
and increasing farmers' incomes, the cultivation of all treatments tested as pure and mixed crops
in rotation with rice has no problem with regard to the interference of harvesting of the forages
with the time of cultivating the seedling rice.

Keywords: Crimson clover, Cropping pattern, Land equivalent ratio, Triticale ,Vicia sativa
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Table 1. Physical and chemical characteristics of soil in experimental site

Soil Clay Silt Sand  Available Available P Total N O.C pH EC Soil depth

texture (%) (%) (%) K (mg.kg?h

(mg.kg™) (%) (%) (ds.m™)  (cm)

Clay 51 38 11 163

0.102 114 6.7 0.58 0-30
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Table 2. Mean comparison of the morphological traits of four plants in all planting ratios during

2012-2013 and 2013-2014 cropping seasons

Treatments Height (cm) No. of stems No. of tillers
Crimson clover Vetch  Triticale  Barley Crimson clover Vetch Triticale Barley
5 2012-2013 73.0° 96.2° 128.3* 85.2° 5.5° 3.5° 7.2 7.8
(5]
> 2013-2014 67.1° 95.9°  129.0* 85.1° 5.4 3.5° 710 1.7°
> 1 63.7° 775°  1204° 77.7° 6.2° 3.8° 8.3  9.0°
£ 2 70.3° 101.6* 127.4° 85.9° 5.8% 3.2° 72> 19
&S 3 71.6° 100.7*  131.4* 86.3° 5.0° 3.7 6.8° 7.5°
o 4 74.5° 104.4* 135.3* 90.8° 4.9° 3.2° 6.4  6.7°
Average 70.0 96.1 1286  85.2 5.5 3.5 7.2 7.8

Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD test.

The order of treatments for the traits measured in crimson clover and forage vetch plants:
(1) Net cultivation of forage legumes, (2) 70% forage legumes + 30% forage cereals, (3) 50% forage legumes + 50% forage

cereals, (4) 30% forage legumes + 70% forage cereals.

The order of treatments for the traits measured in triticale and barley plants:
(1) 30% forage cereals + 70% forage legumes, (2) 50% forage cereals + 50% forage legumes, (3) 70% forage cereals + 30%

forage legumes, (4) Net cultivation of forage cereals.
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Table 3. Combined analysis of variance of the effect of planting ratios on the studied traits in all
planting ratios of forage legume and gramineae during 2012-2013 and 2013-2014 cropping seasons

Means of squares

SOV df  No of plant per m’ Fresh forage yield Dry forage yield
Orthogonal (Crimson clover/ forage vetch) 1 4725~ 30195257™ 2360880™
Orthogonal (Triticale/ Barley) 1 67150 427859040 38017910
Year 1 88.1™ 293783740 15567416
Replication/ Year 4 88.6 42363558 7850666
Planting ratio 15 19391.4" 91263840 30347520™
Planting ratiox Year 15 1056.6™ 48462652" 2846901"™
Error 60 399.4 26654631 3524285
C.V (%) - 5.37 12.47 14.63

ns: not significant., * and **: significant at 5% and 1% Probability levels, respectively.

Table 4. Mean comparison of the studied traits of legume plants and gramineae plants during 2012-

2013 and 2013-2014 cropping seasons

Treatment  Planting ratio No of plant per m? Fresh forage yield (kg/ha) Dry forage yield (kg/ha)
Lequme Crimson clover 376.9° 411717 12759
g forage vetch 361.9° 42371° 12424°
Gramineae Triticale 410.0°% 44353° 14202°
Barley 353.0° 39840° 12857°

Means in each column, followed by similar letter(s) are not significantly different at 5% probability level using LSD test.
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Table 5. Mean comparison of the studied traits in all ratios of forage legume and gramineae during
2012-2013 and 2013-2014 cropping seasons

Treatment Nopgl; ?]Lgnt fresh(flgla;]gae) yield  Dry Iok;?ﬁ:)yleld
_ 2012-2013 369.8" 43154 13229°
o
S 2013-2014 3705 39656" 12423°

Legume (%) Gramineae (%)
- Triticale (100%) 413.3" 40534°" 14556
Crimson Clover (100%) - 326.0" 386649 8278°
Crimson Clover (30%) Triticale (70%) 443.5° 44779%° 15085°
Crimson Clover (50%) Triticale (50%) 419.0° 46534% 14554
Crimson Clover (70%) Triticale (30%) 367.3 43030*" 12324
o Vetch (100%) - 232.1 34469° 7534
€ Vetch (30%) Triticale (70%) 472.6° 48844° 15269°
2 Vetch (50%) Triticale (50%) 406.0% 45536 14803*
S Vetch (70%) Triticale (30%) 348.0"" 41214 12824
o Barley (100%) 317.3' 37151% 14384%
Crimson Clover (30%)  Barley (70%) 359.0 401460 12843
Crimson Clover (50%) Barley (50%) 388.0% 378189 13906°
Crimson Clover (70%) Barley (30%) 335.3" 37229 12325
Vetch (30%) Barley (70%) 369.3° 43115** 12722
Vetch (50%) Barley (50%) 368.7° 43427*° 11452¢
Vetch (70%) Barley (30%) 336.3%" 39990°¢ 12365™

Means in each column, followed by similar letter (s) are not significantly different at 5% probability level using LSD test.
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Table 6. Land Equivalent Ratio (LER) in all planting ratios of forage legume and gramineae during

2012-2013 and 2013-2014 cropping seasons

Planting ratio

Triticale Crimson clover LER for fresh forage LER for dry forage
70% 30% 1.13 1.43
50% 50% 1.18 1.38
30% 70% 1.09 1.17

Triticale Vetch
70% 30% 131 1.54
50% 50% 1.22 1.49
30% 70% 111 1.29

Barley Crimson clover
70% 30% 1.06 1.22
50% 50% 1.00 1.32
30% 70% 0.98 1.17

Barley Vetch
70% 30% 121 1.29
50% 50% 121 1.16
30% 70% 1.12 1.25
Cultivated species

Triticale 1.17 1.38
Barley 1.10 1.24
Crimson clover 1.07 1.28
Vetch 1.20 1.34
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