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ABSTRACT
The aim of this study was to investigate the effect of Trichoderma species and mycorrhizal fungi on
increasing yield,and percentage and amount of dill essential oil in greenhouse conditions. For this
purpose, a factorial experiment was conducted in a randomized complete block design with three
replications. For this experiment, the roots of two Anethum graveolens (Dill) species i.e. Tabriz local
cultivar and Long Island of Mammoth, were treated with the inoculums of Trichoderma isolates
Trichoderma harzianum Na-lac and T. longibrachiatum BZ4-4) and two species of Mycorrhizal fungi
Rhizophagus irregularis and Glomus verciform). The results of this study showed that the highest
chlorophyll index ?4.03) was related to T. harzianum and the lowest (2.27) was related to G. verciform.
Also, the highest (11.28ug/ml) and the lowest (2.36ug/ml) chlorophyll b were obtained from T.
harzianum X local cultivar of Tabriz and T. longibrachiatum x local cultivar of Tabriz, respectively. The
highest (77%) and the lowest (29%) percentages of colonization was observed in Long Island x R.
irregularis cultivar and local cultivar x G. verciform treatments, respectively. In terms of essential oil

content, the h(ljghest and_the lowest percentage of essential oils were 2.39% and 0.7%, related to T.
harzianum and G. verciform fungus, respectively Interaction effects (cultivar x fungus) were also
significant on chlorophyll a and b and carotenoids and increased them, so that the highest content of
chlorophyll a (25.75 pg/ml) was recorded in Long Island x T. harzianum cultivar treatment. Long Island
x T. harzianum treatment had the highest total chIorthyII content (30.61pg/ml) and local cultivar of
Tabriz x R. irregularis (16.56pg/ml) had lowest. The highest (9.64ug/ml) and the lowest (3.57 pg/ml)
amount of carotenoids was observed in Long Island x T. longibrachiatum and local cultivar of Tabriz x T.
harzianum treatments, respectively. Long Island x T. longibrachiatum cultivar and local cultivar Tabriz x
control treatments with 0.6 and 0.2 ml/g produced the highest and the lowest essential oil yield.
Keywords: Biofertilizer, carotenoid, colonization, medicinal plant, Yield.
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Figure 1. Effect of mycorrhizal fungi on the colonization percentage on dill root. Different letters indicate
significant difference at 5% of probability level based on Duncan's test.
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Table 1. Analysis of variance of some dill plant traits under the mycorrhizal and Trichoderma treatments

Sum of Square

Source of variation df Index Chlorophyll Chlorophyll a Chlorophyllb  Chlorophyll T Carotenoids  Colonization of root
Block 2 0.873 ™ 2.463 ™ 0.134 ™ 3.171™ 0.339 ™ 12.58 ™
Cultivar 1 031" 274.458 ** 0.444" 296.919** 5.208** 4.08 "
Fungi 4 4.325** 141.878 ** 31.344 ** 194.015** 18.288** 4860.08**
Fungi xCultivar 4 0.683 ™ 11.247 * 14.705 ** 3.422™ 6.147** 0.75ns
Error 18 0.541 3.025 1.117 2.549 0.563 6
CV(%) - 22.45 10.13 16.85 6.81 12.23 6.76
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Figure 2. Effect of fungal inoculation on chlorophyll index. Different letters indicate significant
difference at 5% of probability level based on Duncan's test.
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Figure 3. Interaction effect of cultivar and fungi on chlorophyll a. Different letters indicate significant
difference at 5% of probability level based on Duncan's test.
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difference at 5% of probability level based on Duncan's test.
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at 5% of probability level based on Duncan's test.
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Sum of Square

Source of variation df Percentage of essential oil Essential oil yield
Block 2 0.156 * 0.064*
Cultivar 1 0.021™ 0.160**
Fungi 4 3.645** 0.178**
Fungi xCultivar 4 0.276™ 0.005"
Error 18 0.117 0.012
CV(%) - 21.48 27.75
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