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ABSTRACT
To investigate the effect of phosphorus bio and chemical fertilizers on forage yield and useful indices in
barley and grass pea intercropping, an experiment was conducted during growing seasons (2014-2015) at
the Agricultural Jihad Research Farm of Abhar, Zanjan province, Iran. The experiment was performed in
factorial based on randomized complete block design with three replications. The investigated factors
included five replacement intercropping patterns consist of solo crop of barley and grass pea, various ratio
of barley and grass pea (75:25, 50:50 and 25:75) and four levels of phosphorus fertilizer (100 g.ha™! of
phosphorus bio fertilizer,100 kg.ha™! phosphorus chemical fertilizer, 50% bio fertilizer+50% chemical
fertilizer and control). The results of combined analysis showed that the year, various intercropping ratio
and phosphorus fertilizers had significant effects (p<0.01) on dry yield and fresh forage. Mane
comparison showed that the highest fresh (6403.21 kg ha!) and dry (2101.67 kg ha'!) forage yields,
protein percentage and digestibility of dry matter were also affected by crop ratios and were obtained at
75:25 barley and grass pea. Besides, the study of the effect of different phosphorus fertilizer showed that
the combination of 50% of bio + 50% of chemical phosphorus resulted in the highest fresh (5689.44 kg
ha!) and dry (1726 kg ha'') forage productions and quality. The highest Land Equivalent Ratio (LER =
1.21), Monetary Advantage Index (MAI = + 124.32) and System Productivity index (SPI = 2.500) were

obtained from 50 % of bio and 50% of chemical phosphorus and 75:25 mixture of barley and grass pea.
Keywords: Bio phosphorus, dry land, Land Equivalent Ratio, Monetary Advantage, System Productivity.
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Tablel. Monthly rainfall (mm) in Abhar in 2013-14 and 2014-2015 growing seasons.

November December January February March April May
2013-14 2.7 23.2 343 16.8 322 52.4 34.1
2014-15 7.5 18.4 30.1 24.1 20.9 45.0 27.8
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Table 2. Soil analysis of the experimental site (0-30 cm of soil depth)

Texture pH Salinity Available K Available Total
(dS.m™ (ppm) P (ppm) N(%)
Silty clay 8.3 1.2 290 8 0.07
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Table 3. Variance analysis (mean of squares) of the effects of phosphorus fertilizers and intercropping
ratios on forage fresh and dry weights and qualitative characteristics of barley and grass pea mixture.

Source of variance df Forage yield Dry matter yield Dry matter digestibility Crude protein LER
Year(Y) 1 16120490.74" 130900.33" 149.87 114.98™ 0.01™
Replication(R*Y) 4 630350.4 63120.83 293.24 5.03 0.00
Phosphorus fertilizers(A) 3 3481546.5™ 319609.72" 131.27 127.85™ 0.00™
Y x A 3 1201.9" 37.94™ 114.69™ 13.07™ 0.00™
Intercropping ratios(B) 4 28835113.8™ 6069995.83" 507.33™ 157.33° 0.18*
Y xB 4 2573031.2™ 46188.33™ 87.57™ 22.14™ 0.01™

AxB 12 134970.0" 9573.61™ 140.88" 115.03™ 0.00™
YxAxB 12 9221.8™ 1370.56™ 10.81™ 11.78™ 0.00™

Error 76 72186.73 7044.72 43.40 4.51 0.09
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** * 15 Significant at 1% and 5 % of probability levels and non-significant, respectively.
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Table 4. Mean comparisons of the simple effect of year on barley and grass pea yield and qualitative
characteristics in the different intercropping ratios in replacement series.

Year Forage yield (kg.ha')  Dry matter yield (kg.ha')  Dry matter digestibility(%)  Crude protein(%) LER

2013 5652.7 a 171033 a 65.72a 15.47a 1.08a
2014 4919.7b 1500.50 b 52.88b 12.83b 1.05a
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Means with the similar letters in the same columns are not significantly different at 5% of probability level based on Duncan
Multiple Rang Test.
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Table 5. Mean comparisons of the effects of intercropping ratios on barley and grass pea yield and
qualitative characteristics.

) . Forage yield Dry matter yield Dry matter digestibility(%) Crude protein LER
Grass pea :barley ratio (ke.ha!) (ke.ha!) %)
0:100 5777.90 b 2002.08 b 62.31¢ 10.48¢ lc
25:75 6403.21 a 2101.67 a 68.45a 11.04¢ 1.05bc
50:50 5875.19b 1746.67 ¢ 70.06a 13.71b 1.13b
75:25 4713.96 ¢ 1251.68 d 69.28a 14.28b 1.20a
100: 0 3660.78 d 925.00 ¢ 64.89b 17.31a Ic
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Means with the similar letters in the same columns are not significantly different at 5% of probability level based on Duncan
Multiple Rang Test.
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Table 6. Mean comparisons of the effects of phosphorus fertilizers on barley and grass pea yield and
qualitative characteristics.

Dry matter Crude protein LER

Forage yield Dry matter yield . e
Phosphorus resource (ke ha!) (kg.ha™) digestibility (%) (%)
Chemical phosphorus fertilizer (100kg.ha™) 5270.66 b 1590.67 b 65.41b 12.74b 1.08a
Biological phosphorus fertilizer (100g.ha™") 5327.07b 1628.67 b 65.22b 12.61b 1.08a
0, 3 o 0,
50%Chemical phosphorus fertilizer+50% 5689.44 a 1726.00 a 67.38a 13.51a 1.07a
Biological phosphorus fertilizer

control 4857.67 c 1476.33 ¢ 61.88¢ 11.94¢ 1.04b
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Means with the similar letters in the same columns are not significantly different at 5% of probability level based on Duncan

Multiple Rang Test.
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Table7. Interaction effects of different planting ratio and phosphorus fertilizers on forage qualitative
characteristics of barley and grass pea.

Phosphorus resource

Grass pea :barley Dry matter digestibility Crude protein

ratio (%) (%)
0:100 60.20d 14.59¢
25:75 64.01c 14.13d
Control 50:50 64.27¢ 13.01d
75:25 62.13¢ 11.88e
100:0 59.61d 10.50f
0:100 67.34b 15.15bc
25:75 67.11b 14.11d
Biological phosphorus fertilizer (100g.ha™) 50:50 67.22b 12.68d
75:25 66.71b 11.58¢
100:0 64.05bc 10.61f
0:100 64.47bc 17.29a
25:75 66.69b 14.51¢
Chemical phosphorus fertilizer (100kg.ha™") 50:50 66.53b 13.70d
75:25 66.91b 11.27f
100:0 63.88bc 11.20f
0:100 66.38b 19.08a
50%Chemical phﬁsph}(:rus fefrtil_ilz_er-%—SO% Biological ;5);5) 2324212 1;46&1];
phosphorus fertilizer 75:25 68.87a 11.72¢
100:0 66.56b 10.66f
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Means with the similar letters in the same columns are not significantly different at 5% of probability level based on Duncan

Multiple Rang Test.
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Table 8. Effect of phosphorus fertilizers on the Land Equation Ratio (LER), Monetary Advantage Index
(MAI) and the System Productivity Index (SPI) at different ratio of barley and grass pea intercropping.

Treatments Grass pea: LER LER Grass LER MAI SPI
barley ratio Barley pea total

0:100 1 0 1 - _
100:0 0 1 1 - -
control 25:75 0.24 0.74 0.99 -10.09 1.82
50:50 0.61 0.47 1.08 26.99 2.05
75 :25 0.89 0.31 1.20 9230 2.28
0:100 1 0 1 - _
100:0 0 1 1 - -
Chemical phosphorus fertilizer 25:75 0.26 0.77 1.03 380 2.04
50:50 0.63 0.49 1.12 48.41 226
75 :25 0.92 0.29 1.21 10426 2.42
0:100 1 0 1 - -
50%Chemical phosphorus fertilizer+50% Biological 100:0 0 ! ! _ N
hosphorus fertilizer 25:75 0.29 0.8 1.09 2737 2.22
Phosp 50: 50 0.69 048 1.18 84.17 241
75:25 0.92 0.29 1.21 12432  2.50

0:100 1 0 1

100 : 0 0 1 1
Biological phosphorus fertilizer 25:75 0.28 0.79 1.07 17.60  2.16
50:50 0.65 0.49 1.14 55.42 229
75:25 0.92 0.30 1.19 104.31 2.43
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