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Effect of different nutrition systems (chemical, organic and biological) on forage
yield and quality of three grasspea (Lathyrus sativus L.) lines
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ABSTRACT

To evaluate the effect of different nutrition systems (such as organic, chemical and biologic) on
quantitative and qualitative traits of three selected lines of grasspea (Lathyrus sativus L.), a field
experiment was conducted at College of Agriculture, Tarbiat Modares University during 2012-2013
growing season. The Experimental treatments were arranged as factorial layout based on a randomized
complete block design with three replications. The first factor was three grasspea lines (L1 (Sel.B/222),
L2 (Sel.B/111) and L3 (Sel.290)) and the second factor was four nutrition system (no fertilizer (FO),
100% chemical fertilizer (F1), 100% manure (F2) and integrated fertilizer (75% manure + 25% Nitroxin
(F3)), respectively. Results showed that L1 (Sel.B/222) receiving 100% chemical fertilizer produced
maximum forage yield (20145.8 kg.ha*), whereas the integrated nutrition system (75% manure + 25%
Nitroxin) produced the highest dry forage yield (3005.3 kg.hal). Integrated nutrition system (75%
manure + 25% Nitroxin) having the highest percentage of dry matter digestibility, the highest protein
percentage and the lowest ADF was the superior treatment in forage quality. L1 (Sel.B/222) grasspea
treatment was superior in maximizing the percentage of dry matter digestibility and minimizing the
percentage of ADF. The grasspea line L3 (Sel.290) produced the highest percentage of protein. The
lowest crude fiber content of grasspea forage was achieved in L3 (Sel.290) under integrated nutritional
system. Thus, the combined system of L1 (Sel.B/222) and F3 (75% manure + 25% Nitroxin) is a good
alternative or chemical fertilizers and could be suggested for qualified and higher forage yield of
grasspea.
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Table 1. Soil physiochemical properties of the experimental site

Texture Sand  Clay Silt EC Ava. K Ava. P Total N Organic pH
(%) (%) (%) (@ds.m? (mgkg?!)  (mgkg?) (%) carbon (%)
Clay-loam 62 16 22 0.45 58 0.041 0.53 7.39
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Table 2. Chemical characteristics of manure

(mgFlfg_1) - 9229_1) (mgcll:g'l) Total K (%) Total P (%) Total N (%)
2356 252 3 811 221 182 217
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Table 3 - Variance Analysis (mean squares) of grasspea forage yield and quality affected by lines and different nutrition systems

SOV Df Fresh_ forage Dry _forage DMD cp CF ADE ASH
yield yield
Rep. 2 13221554 15784.9" 0.00014™ 0.00035™  0.00012™  0.00039™  0.000103™
Lines (L) 2 1275484757 4604934 0.00314" 0.00306" 0.00149”  0.0026"  0.000046™
Nutrition 3 203060965  1104238.2" 0.00171" 0.00211°  0.00069"  0.0044”  0.000183"

systems (F)

FxL 6 30361248  210980.2% 0.00077" 0.00081"  0.00058"  0.00060"  0.000138"
Error 22 770103 102790.4 0.00046 0.00062  0.00016  0.00057  0.000045
CVA(%) 53 115 224 415 3.04 3.85 2.02
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ns, * and **: non significant and significant at the 5% and 1% Probability levels, respectively.
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Figure 1. Interaction effects of different nutrition systems (no fertilizer (FO), 100% chemical fertilizer (F1), 100% manure (F2) and

75% manure + 25% Nitroxin (F3)) and grasspea lines (L1: Sel.B/22, L2: Sel.B/111 and L3: Sel.290) on fresh forage yield
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Fresh forage yield  Dry forage yield

Line (L) DMD (%) CP(%) CF(%) ADF (%) ASH (%)

(kg.ha?) (kg.hat)
Sel.B/222 (L1) 17584.4a 3005.3a 68.53a  3041b 1580 3233  10.71a
Sel.B/111 (L2) 15680.2b 2621.6b 6577b  32.36ab 17.27a  3335ab  10.51a
Sel.290 (L3) 15947.2b 2744.9ab 66.13b 33352 1586b  351a  10.48a

Table 4 - Mean Comparisons of quantitative and qualitative forage yield of grasspea lines
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Means in the same columns with the same letters are not significantly different at the 5% probability level, based in Duncan’s
Multiple Range Test.
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Table 5 - Mean Comparisons of quantitative and qualitative forage yield of grasspea lines in different nutrition systems

Frash forage Dry forage

Nutrition systems (F) yield vield D(L\/f');) (f/op) (E/OF) ADF (%) '(ﬁ/f)H
(kg/ha) (kg/ha)
no fertilizer (F0) 14972.2¢ 24130b  6634b  3154b  16.45ab  34.28ab  10.66a
100% chemical fertilizer (F1) 1814952 313352  6546b  30.61b  17.17a  36.28a  10.15b
0,
100% manure (F2) 15346.3¢ 25762b  66.89ab  31.98ab  1593b  3243bc  10.74a
75% manure + 25% Nitroxin (F3) 17147.7b 3039.6a 68.54a 34.03a 15.68b 31.61c 10.71a
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Means in the same columns with the same letters are not significantly different at the 5% probability level, based in Duncan’s
Multiple Range Test.
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Figure 2. Interaction effects of different nutrition systems (no fertilizer (FO), 100% chemical fertilizer
(F1), 100% manure (F2) and 75% manure + 25% Nitroxin (F3)) and grasspea lines (L1: Sel.B/222, L2:
Sel.B/111 and L3: Sel.290) on crud fiber content.
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Figure 3. Interaction effcets of different nutrition systems (no fertilizer (FO), 100% chemical fertilizer
(F1), 100% manure (F2) and 75% manure + 25% Nitroxin (F3)) and grasspea lines (L1: Sel.B/222, L2:

Sel.B/111 and L3: Sel.290) on total ash content
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