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ABSTRACT

To evaluate the effect of planting date and different amounts of manure, chemical fertilizer and their
combination on some agromorphological and essence characteristics of Moldavian balm, a split plot
experiment was conducted in a randomized complete block design with three replications at the research
farm of Shahrekord University in 2018. In this experiment, the main factor was 3 levels of planting date
(20 April, 12 May and 3 June), while 6 levels of manure application (no fertilizer, control; 25% urea +
75% manure; 50% urea + 50% manure; 75% urea + 25% manure; 100% urea and 100% manure) were the
subplot factors. The results showed that planting date and fertilizer and their interaction had a significant
effect on all the studied characteristics, so that, the maximum number of flowering branches and
biological yield were obtained from 3 June + 100% manure and 3 June + 50% urea + 50% manure, the
maximum essential oil from 20 April and 3 June + 100% manure and the maximum essential oil yield
from 3 June and 100%.
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Table 1. Physical and chemical properties of the soil.

Soil Texture EC pH OC TNV N F.C P.W.P P K Zn Mn _a.Fe Cu
(dS m”) % (Weighted moisture) (mg kg )
Silty clay loam 0740 7.77 0702 305  0.082 2451 9.07 138 296 058 766 328 109
bl 958 lej 5o ool 095 liend 5 (Soid sl T - Sy
Table 2. Physical and chemical properties of manure at the start of trial.
pH EC N P,Os KO Na Ca Mg OC T.N.V Moisture Zn Fe Mn Cu
dSm? % (mg kg™)
830 928 1.02 039 098 349 198 079 4951 175 35.90 80.39 80.39 109.57 19.48
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Table 3. Variance analysis of the effect of evaluated treatments on some agromorphological indices of
Moldavian balm.

S.0.vV df Mean square
Plant Number Number of Biological RWC CMS Essential Essential
height of flowering yield oil oil yield
branches branches content
Block 2 0.63"° 0.49" 80.71"° 223.535"¢ 0.30"* 12.36"¢ one 42.60"°
Planting Date 2  811.26™ 42.55™ 180372.46™  3452.560™ 77441 14160.64™ 0.15™ 14828.25™
Error a 4 5.81 0.54 99.61 110.038 2.63 11.21 0.0007 41.73
Fertilizer 5  117.34" 10.31 38121.48™ 3917.072  279.040™ 1031.23" 0.29" 19614.19™
Planting 10 10.36" 0.91™ 6622.40™ 9113.193™ 59.73" 72.074™ 0.003™ 405.79™
Datex
Fertilizer
Error b 30 4.72 0.24 136.37 187.929 7.21 9.86 0.0006 67.15

CV (%) - 2.68 2.61 5.79 9.97 4.39 4.94 2.63 5.87
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"s*and **: Non significant and significant at 5% and 1% of probability levels, respectively.
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Figure 1. Mean comparisons of the interaction effects of evaluated treatments on plant height.
Means with the same letter are not significant different at 5% of probability level based on LSD test.
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Figure 2. Mean comparisons of the interacti on effects of evaluated treatments on the branch numbers.
Means with the same letter are not significant different at 5% of probability level based on LSD test.
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Figure 3. Mean comparisons of the interaction effects of evaluated treatments on the of flowering
branches.

Means with the same letter are not significant different at 5% of probability level based on LSD test.
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Table 4. Correlation coefficients of the studied traits under the effect of evaluated treatments.
Treatment Plant Number of Number of Biological RWC CMS Essential Essential
height branches flowering yield oil content oil yield
branches
Plant height 1
Number of branches 0.21m 1
Number of flowering « -
branches 0.23 -0.35 1
Biological yield 0.08™ -0.09 0.83™ 1
RWC 0.36" -0.05 ™ 0.16 ™ 0.06 "™ 1
CMS 0.08 " -0.17" 0.617" 0.40™ 0.01m 1
Essential oil content 0.48 ™ 0.09 " 0.29° 0.27" -0.12" 0.06™ 1
Essential oil yield 0.15" -0.11" 0.78™ 0.83™ -0.002"™ 0.39” 0.72" 1
Aoy S g gy Jliol e j0 o Sme g jlo e pf o Sy g T
" *and**: Non significant and significant at 5% and 1% of probability levels, respectively.
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Figure 4. Mean comparisons of the interaction effects of evaluated treatments ion biological yield.
Means with the same letter are not significant different at 5% of probability level based on LSD test.
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Figure 6. Mean comparisons of the interaction effects of evaluated treatments on CMS.
Means with the same letter are not significant different at 5% of probability level based on LSD test.
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Figure 8. Mean comparisons of the interaction effects of evaluated treatments on the essential oil yield.
Means with the same letter are not significant different at 5% of probability level based on LSD test.
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