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Table 1- Some physicochemical criteria of soil in the experimental site
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Table 3- Mean comparisons for the effect of intercropping ratios with cumin on dry and fresh bulb yield of Persian shallot
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Figure 1- The effect of intercropping ratios with cumin on biological yield of Persian shallot
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Figure 3- The effect of intercropping ratios with Persian shallot on biological yield of cumin
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Means with same letter(s) have no significant difference based on LSD test at 5% probability level.
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Table 4- Analysis of variance (mean of squares) for the effect of intercropping ratios with cumin on yield components of
Persian shallot

&35 Gl
Suid o3k X i i Ao o3 o)
5 3 My i ¥ ol 3l sl I
iSlua o . " . A
QeI RS 9= &3 ‘-5’_"“’ il BS 2l 3o Flfj;rrdr
S.0V. df (8L Production =~ Diameterof  Freshdry  Diameterof | UL 0¥
Maximum dry  of daughter ~ mother bulb  \yeight of daughter daug hter
mater bulb mother bulb bulb bglb
accumulation
(leaf+stem)
)I)SJ . 2 68 ™ 25.68 ™ 0.03™ 186™ 0.03™ 22.18™
Replication
o 5 16447 49.77" 1.24™ 133722 0.027"™ 9559 ™
Treatment
a5
Error 10 93 9.6 0.02 158.5 0.06 8.20
(A) et a6 38.4 18.5 15.1 33.0 14.8 30.3
CV (%)

7N 50 Jlint maws )3 45 ze g )l xe el o iy s g % NS
ns, * and **: are non-significant and significant and at 5 and 1% probability levels, respectively.
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Figure 4- The effect of intercropping ratios with cumin on maximum dry mater accumulation (Leaf+ stem) of Persian Shallot
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Means with same letter(s) have no significant difference based on LSD test at 5% probability level.
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Table5- Mean comparisons for the effect of intercropping ratios with cumin on yield components of Persian shallot
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Intercropping ratios Production of Diameter of mother Fresh dry weight _02f Fresh dry weight o_g
daughter bulb (%) bulb (cm) mother bulb (g.m™) daughter bulb (g.m™)
B ol Z\'~ + jwoy) Z/\'
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P ol X\‘~ +wo ) Zf"
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g0 X + jwo 5 A
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Persian shallot
B o Zf“ + woy) Z\"
40% cumin+60% 21.6 4.3 209.4 20.3
Persian shallot
yeosgn Joh 50 5 1Y <
20% cumin+80% 19.11 4 260.5 23.9
Persian shallot
ol cutS 15.7 3.6 278 245
Pure culture
LSD 5.06* 0.23 20.55 4.68
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Every two-consecutive mean that their difference is lower than LSD have no significant difference at 5% probability level.
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Table 6- Analysis of variance (mean of squares) for the effect of intercropping ratios with Persian shallot on yield components

of cumin
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)zxo V )d f i Maximum dry mater Number of umbels Number of seeds 1000-seed

T ' accumulation (leaf+ stem) per plant per umbels weight
Rep)lli);tion 2 496.1"™ 0.34" 0.38"™ 0.03™
Tre;L:;ent ° 64133" 115.327 2.22™ 0.04™

Eurar;r 10 2705 0.69 8.32 0.11
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ns, * and **: are non-significant and significant and at 5 and 1% probablllty levels, respectively.
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Figure 5- The effect of intercropping ratios with Persian shallot on maximum dry mater accumulation (leaf+ stem) of cumin
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Means with same letter(s) have no significant difference based on LSD test at 5% probability level.
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Table 7- The effect of intercropping ratios with Persian shallot on number of umbels per plant of cumin

Agr 4> o dlaad o 005 1> 3, Slos

Intercropping ratios

Number of umbels

Seed yield of

per plant shallot(per plant)
g I oy IA: 18.4 1.18
80% cumin+20% shallot
ey P¥ e o 17 205 2.27
60% cumin+40% shallot
ssge B jrso ;s 10- 24.6 3.00
50% cumin+50% shallot
g 1 o 1 28.3 3.37
40% cumin+60% shallot ' '
g PN gy Y- 322 7.63
20% cumin+80% shallot ' '
ol e 15.9 2.30
Pure culture
LSD 1.35* 2.58
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Every two-consecutive mean that their difference is lower than LSD have no significant difference at 5% probability level.
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Figure 6- Partial and total land equivalent ratio for intercropping ratios of cumin and Persian shallot
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Means with same letter(s) for each component have no significant difference based on LSD test at 5% probability level.
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Introduction

Medicinal plants are a rich source of bioactive compounds, and these plants are thought to be safe to human

beings and the environment compared to the synthetic medicines for the treatment of many diseases. The active
principles of the plants are generally secondary metabolites. Cumin (Cuminum cyminum L.) is an herbaceous and
annual medicinal plant belonging to Apiaceae family which is planted in arid and semi-arid regions of Iran.
Persian shallot (Allium altissimum Regel.) is another medicinal, industrial and perennial plant that has
underground bulbs. It is one of the most important Allium species in Iran, which normally grows in semi-cold to
very cold highlands. In the last decade, agricultural production, which is mainly based on the application of
chemical inputs, is causing environmental impacts. The use of ecological farming approaches, enhancing yield
and quality, they will be effective. Intercropping allows for improved resource use efficiency such as light, water
and nutrients and beneficial interactions between the companion plants. It works to decrease the spread of plant
diseases by reducing the quantity of susceptible host plants. Other benefits of intercropping include optimal use
of resources, stabilization of yield, weed control, improved soil fertility, and higher economic returns. This study
has evaluated the effect of intercropping ratios as replacement series of cumin and Persian shallot on agronomic
criteria such as yield components, yield, harvest index, dry matter accumulation and land equivalent ratio.

Materials and Methods

This experiment was conducted based on a randomized complete block design with three replications at the
Agricultural Research Station, College of Agriculture, Ferdowsi University of Mashhad during growing season
of 2014-2015. Intercropping ratios as replacement series such as 80% cumin+20% Persian shallot, 60%
cumin+40% Persian shallot, 50% cumin+50% Persian shallot, 40% cumin+60% Persian shallot, 20%
cumin+80% Persian shallot and their pure culture were considered as treatments. Plant density for Persian shallot
bulbs and cumin seeds were considered as 10 bulbs.m® and 120 plants.m™, respectively. Studied traits were
umbel numbers per plant, seed numbers per umbel, 1000-seed weight, biological yield and seed yield of cumin
and daughter bulb diameter, mother bulb diameter, fresh weight of daughter bulb, fresh weight of mother bulb,
biological yield, fresh yield of bulb, dry weight of bulb of Persian shallot and land equivalent ratio (LER).
The LER was computed through the following equation:
LER = ﬁ-ﬁ—i

Yii Y

Where, Yij: Yield of cumin under intercropping conditions, Yj: Yield of Persian shallot under intercropping
conditions, Yj: Yield of cumin under sole crop conditions and Yj;: Yield of Persian shallot under sole crop
conditions. The treatments were run as an analysis of variance (ANOVA) to determine if significant differences
existed among means. Multiple comparison tests were conducted for significant effects using the LSD test.

Results and Discussion

The results showed that the effect of intercropping ratios was significant (p<0.05) on yield and yield
components of cumin and Persian shallot. By decreasing intercropping ratios of Persian shallot improved its
criteria. Diameter of mother bulb and production of daughter bulb in intercropping ratios were increased up to 52
and 68% compared to sole culture, respectively. Studied traits of cumin were improved by changing in planting
ratios from intercropping to its pure culture. The maximum amounts of dry bulb weight were related to pure
culture (82.9 g.m?) and 20% cumin+80% Persian shallot (85.3 g.m™?). The highest seed yield of cumin was
observed in pure culture with 115 g.m™. The highest and the lowest LER were computed in 50% cumin+50%
Persian shallot (1.49) and 80% cumin+20% Persian shallot (1.15).
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Conclusions

Intercropping of Persian shallot and cumin had significantly effect on their yield and yield components. The
results confirmed the better use of resources especially for radiation and water of these plants in intercropping
ratios. In general, it seems that intercropping may be suitable cropping approach for sustainable production of
medicinal plants.
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