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* In each column, means followed by the same letter are not significantly different.
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Table 4- Analysis of variance (mean of squares) of bitter vetch forage nutrients affected by planting date and plant density in
intercropping with barley

Ol s lhe @hlary ook el e el e jhd
S.0.V. d.f N K Na Ca Mg P
".’S . 2 0.1927  2474.0° 091" 16.38™ 255" 7596
Replication
"’“S &b 2 8.91™  13867.2" 20.98" 3929 37.30™ 209.90"
Sowing date (A)
WS "’5‘?: 3 401" 12642.17 15.66™ 277.0" 1.96™  88.63"
Sowing density (B)
@l 6 0.26" 248.7" 1.27  17.75™  0.58™ 3.56m
AxB
ks 22 0.18 606.9 0.86 16.98 0.09 4.19
Error
oS e p 2.07 9.05 9.76 2.71 1.78 4.30
CV (%)

Wbl o doyd gy 9 S Jlein] okaw 0 ()b gixe ()b gixe pae Kby oy e g3 M1S
ns * and **: non-significant and significant at 5% and 1% probability levels, respectively
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Table 5- Mean comparison of mineral nutrients of bitter vetch forage quality affected by planting date levels in barley-mixed

intercropping
CilS b O399 Uy o ol )
. N K Na Ca
Sowing date i X X i P (mg.kg™!
& (@kg)  (mgke") (mg.kg") (mg.kg") (mgkg™)
22958 21.2 % 309.5° 103 15692 44.7°
March 25
5 5\Y
0092 20.1° 2683° 92" 1522 456"
April 5
2292 YA c b c b a
19.3 2482 8 145.5 52.4
April 16 ?
oS alls cuis
bsls ool 21.9° 225° 78°¢ 114.7 € 43.1°

Mono-Cropping of bitter vetch

5yl gyl me OS] d)lai blod 4 SSb Q,A)'i ool liio By ghyls (gla ) Sheo (yginyn )d %
* In each column, means followed by the same letter are not significantly different based on Duncan's test.
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Table 6- Mean comparison of mineral nutrients of bitter vetch forage quality affected by plant density levels in
barley-mixed intercropping

o515 O399 by o oS hid
Density (%) N K Na | Ca P (mg.kg")
(g.kg™) (mg.kg™) (mg.kg™) (mg.kg™)
12.5 19.4 ¢* 235.84d 7.14 15822 512
25 19.94 260.6 © 8.7¢ 152.3b 48.7b
50 20.4°¢ 288.4° 9.9° 151° 47°%
75 21°b 316.5% 11.22 144.7°¢ 435¢
wlsgls alls cozs
Mono-Cropping of 21.9° 225°¢ 7.8¢ 114.7¢ 43.1°¢
bitter vetch

)l (gl ime B3] d)lai blod 4y alie By (d)b slo 1 Sleo (g yp j

* In each column, means followed by the same letter are not significantly different.
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Table 7- Mean comparison of nutrients of bitter vetch forage quality affected by planting date and density levels in barley-
mixed intercropping

Cuils &,U
Sowing date
2292 YA o292 WY 2292871
(April 16) (April 5) (March 25)
o515 75 50 25 12.5 75 50 25 12.5 75 50 25 12.5
D?;s;ty 14 14.3¢ 1479 15.9° 17.3>  17.3° 17.4° 17.5° 17.2° 182*  18.3* 185"
0
13.78f LA s
.AJ)IAJ d)bu:-“ M3 d)lai bLld & Qﬁjb Q,A)'i u‘"-“‘] » alie L§9)> dl)h dl.mo;.ﬂ.:n #*
* Means followed by the same letter are not significantly different based on Duncan's test.
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Introduction

Cereal-legume intercropping is a common approach in agricultural systems especially in developing
countries. Bitter vetch is a forage legume that belongs to Fabaceae family. This plant can play a role in
improving soil fertility by nitrogen fixation, which leads to the benefit of intercropping with forage grasses such
as barley. Planting date and density are the determinants of optimal crop yield in intercropping systems. As the
planting date changes, meteorological parameters (temperature, sunlight and...) also change, and influencing
plant growth and production. The purpose of determining the optimal planting date is to synchronize the growth
stages of the plant. On the other hand, plant density varies with factors such as area differences, planting date,
climatic conditions and soil type. Vicia ervilia L is a plant of the legume family, which is partly drought tolerant
and compatible with most soils. In this research, the forage quality of bitter vetch was evaluated in additive
intercropping pattern with barley as well as in different planting dates.

Materials and Methods

The experiment was carried out as a factorial arrangement based on randomized complete block design with
3 replications. The studied factors were included planting dates at three levels (simultaneous planting of bitter
vetch and spring barley on March 25, planting of bitter vetch 10 and 20 days after planting of spring barley on
April 5 and 16, respectively) and planting densities at four levels (12.5, 25, 50 and 75%) in additive
intercropping with spring barley. Bitter vetch and barley pure stands were considered as control treatments.
Bitter vetch was harvested for forage at flowering stage. Forage quality indices including organic matter, acid
detergent fiber (ADF), neutral detergent fiber (NDF) and mineral nutrients were measured in bitter vetch.
Analysis of variance was performed using SAS software and means were compared by Duncan's method at the
1% probability level.

Results and Discussion

The results showed that the highest amount of organic matter, neutral and acid detergent fibers in bitter vetch
forage were obtained in simultaneous planting of bitter vetch and spring barley. The lowest values were obtained
in sowing bitter vetch 20 days after barley planting, while the highest amount of mineral elements including
nitrogen, potassium, sodium and calcium was obtained from sowing bitter vetch simultaneous with barley
planting. The delay in bitter vetch sowing makes the plant less likely to grow and increases intensity of its
competition with barley for food resources, which reduces the content of forage nutrients contents. The highest
phosphorus content was observed at the third planting date (20 days after sowing spring barley) with an average
of 52.40 ml.L"! and was significantly different from other levels of planting date. It seems that the delay in bitter
vetch sowing date and the decrease in vegetative growth and its competition with barley for mineral resources of
soil did not have a decreasing effect on the phosphorus content and apparently the phosphorus content also
increased in the delayed sowing conditions. Increasing bitter vetch density increased nitrogen, potassium and
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sodium levels of bitter vetch forage but decreased magnesium, phosphorus and calcium contents. Dry matter
digestibility was not affected by sowing date, plant density and their interaction. The highest acid detergent fiber
(ADF), neutral detergent fiber (NDF) was belonged to 12.5% and the lowest were for 75% bitter vetch density.
The planting date of April 6 was preferable to other planting dates in terms of mineral elements and the bitter
vetch density of 75% was better due to the reduction of NDF and ADF indices. Results of previous experiments
showed that in cereal crops and legume intercropping, the contents of acid detergent fiber (ADF), neutral
detergent fiber (NDF) in forage were decreased.

Conclusion

In general, the results of this study indicate that the contents of mineral nutrients including calcium, sodium
magnesium and phosphorus of forage were higher in intercropping treatments than pure cultivation and the
amounts of organic matter and digestible dry matter of bitter vetch forage in simultaneous intercropping with
barley were equal to those of pure cultivation. Decreased acid detergent fiber and neutral detergent fiber in
forage and production of forage with higher contents of minerals including phosphorus, magnesium and calcium
are benefits of intercropped bitter vetch and spring barley compared with soleculture.
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