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Fig 1. Mean precipitation and mean temperature in Maragheh and Zanjan research stations during
2015-2018
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Table 1. Analysis of variances for some agronomic traits of sainfoin and nursed crops
during 2015-16
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yield yield height variation
‘ .
318.25 289903.57 23145.31 20.73 2 )_‘SJ .
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5798.21* 1884319.67*  478580.12**  101.07 15 et
Treatment
siabejl ol
421.32 405220.08 92420.11 97.09 30 Experimental
error

el b Sk o (P<0.01) s s OB me 4y
** represent highly significant differences (P<0.01) between means.
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Figure 2. Dry and green forage yield in pure and mixed crops during 2015-16
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Figure 3. Protein yield in pure and mixed crops during 2015-16
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Table 2. Analysis of variances for dry and green forage yield during 2016-17
Mean Squares ol po ik

; 6o|)‘T a0 .
5 adgle s Slas w5 O’SJ“ Degrees S’:‘;; ceé o
Green forage of o
yield Dry Forage  freedom variation
yield
‘ s
671895.65  4907941.89 2 el
Replication
353283.75** 2580588.87** 12 e
Treatment
eiabosl olol
73606.73 537669.82 24 Experimental
error

el o Sile oy (P<O.0L) o pime s OS] no a0 ™
** meaning highly significant differences (P<0.01) between means.
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Table 3. Mean sainfoin dry and green forage yield durin 2016-17

St adgle o Sloe 5 adgle s Slae
Dry Forage yield Green forage yield e
(kg/ha) (kg/ha)
2133.7 A 5766.7 A Pure Sainfoin _alls o el
1636.2 B 4422.2 B Sainfoin+Grasspea20% L5 /.Y « + o yausl
1237.4 BCD 33444  BCD Sainfoin+Grasspea30% s /X« + o poul
1611.6 BC 4355.6 BC Sainfoin+Grasspead40% 1> 7.5+ + o !
1586.9 BC 4288.9 BC Sainfoin+Grasspeas0% ,l> 7.8+ + !

1595.1 BC 4311.1 BC Sainfoin+Fieldpea20%, glasgle o456 7Y+ o yamsl

1155.2 BCD 31222  BCD Sainfoin+Fieldpea30% glasgle 5455 /Y + o ol

1278.6 BC 3455.6 BC Sainfoin+Fieldpead0% glassle s95u /. - + o yanol

1130.6 BCD 3055.6  BCD Sainfoin+Fieldpea50% glasgle 5455 /.0 + o !

1381.3 BC 3733.3 BC Sainfoin+Barley20% s> 7. - +_ sl
1332 BC 3600 BC Sainfoin+Barley30% 4> /¥« + !
1085.3 CD 2933.3 CD Sainfoin+Barley40% > 7.f - + o youo!
744.1 D 2011.1 D Sainfoin+Barley50% s> /.0« + o sl

Sl (1S o, L) doy0 B e jo jlo gme OB g5 ailis LS, B >
Common letters mean no significant difference at P<0.05.
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Table 5. Combined analysis of varinces as splitplot in time (2015-17).
Mean Squares ol o Sl

111
5 able St oSkac D‘:;’r e;’;f i b
Green forage Dry Forage  freedom  SCurce of variation
yield yield
242888.74 2170482.81 2 Replication,| s
628508.3** 5692230.34** 15 Treatment Los
139222.77 1118213.75 30 Error-1 3 oLl
1883243.19** 13849392.71** 1 Year JL.
800226.85%%  4858262.52%* 15 Jb e
TreatmentxYear
x .G
201532.031  1353512.81 2 Repﬁ;ﬁ; r;erar
134913.98 1122848.43 30 Error-2 voL.l

el o Sile oy (P<O.0L) o pime s OS] ao a0 ™
“ represent highly significant differences (P<0.01) between means.
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EXTENDED ABSTRACT

Introduction: Changing the pattern and improving the methods of planting perennial forage plants
in rainfed areas can play a very important role in reducing the complications of successive planting
of cereals and also increasing forage production by leaving low-yielding and sloping lands unused.
By planting spurge in rainfed conditions, we can not only produce high-quality forage, but also help
increase soil organic matter and sustainable production of rainfed cereals by creating appropriate soil
cover and controlling erosion. One of the shortcomings of spurge cultivation is that in the first year,
the yield of forage produced is very low. This may be partially compensated by growing it with some
annual legumes or barley in the first year.

Methodology: This experiment was conducted to evaluate the intercropping of spurge with some
annual legumes and barley under rainfed conditions in a randomized complete block design with 16
treatments and three replications at two rainfed research stations in Maragheh and Zanjan for three
years (2015-2018). The experimental treatments included four pure cropping treatments of spurge,
cowpea, forage pea, barley, and four incremental intercropping ratios of spurge with the three plants.
Composite analysis of fresh and dry forage yield was performed over three years in a split plot over
time based on a randomized complete block design.

Research findings: The results of the first year showed that the fresh and dry forage yields of spurge
and companion plants, nitrogen percentage and protein yield were affected by different levels of
mixture types. The maximum fresh and dry forage yields in the first year were 3433 and 1717 kg/ha,
respectively, in pure barley planting, which did not differ significantly from the forage yields in the
intercropping of spurge with forage pea and spurge with barley. Meanwhile, the lowest protein yield
(7.7%) (76 kg/ha) was related to the intercropping of spurge with 30% pure barley. In the second
year, the pure cropping treatments related to companion plants were eliminated and a highly
significant difference (P<0.01) was obtained between the other treatments. The highest dry forage
yields (2133 kg/ha) and fresh forage yields (5767 kg/ha) belonged to the pure cropping of spurge,
but there was no significant difference between the treatments in terms of protein yield. In the third
year, there was no significant difference between the forage yields of the treatments. However, the
highest dry forage yield (1414 kg/ha) and fresh forage yield (4213 kg/ha) belonged to the pure spruce
cultivation treatment. The results of the composite analysis showed that the effect of year on dry and
fresh forage yields was highly significant. The interaction effect of year and treatment in terms of
fresh and dry forage yields was also highly significant. The highest dry forage yield (2133 kg/ha)
belonged to the pure spruce treatment in the second year. In summary, it was concluded that spruce
cultivation is possible in the dry-land conditions of the semi-arid regions of Maragheh and Zanjan,
and to increase the quantity and quality of forage production in the first year, barley or grasspea (at
a density of 30%) can be used as a companion plant.
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