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Introduction

Cumin (Cuminum cyminum L.) is one of the most important domestic herbs in Iran and is one of the earliest
spices used by humans. Due to its characteristics such as short growing season, low water requirement, non-
interruption of growth season with other agricultural products as well as high economic justification for other
crops and export, it has found a special place in arid and semi-arid areas. Organic and chemical fertilizers are
necessary for each other and both types of fertilizers are needed to create favorable conditions to improve
quantitative and qualitative traits. Overuse of chemical fertilizers has caused several problems in agriculture
including changes in the soil structure, contamination of underground waters, and heavy metal toxicity.
Agricultural scientists suggest replacing chemical fertilizers with organic products to reduce negative effects on
the environment and soil properties. In recent years, neglecting the importance of organic matters to improve soil
fertility has led to an increase in chemical fertilizer use in Iran. Organic matter, due to its positive effects on soil,
is identified as one of the important pillars of soil productivity. However, more than 60 percent of agricultural
soils in Iran contain less than one percent of organic matter. Therefore, the objective of this study was to
investigate the influence of humic acid and potassium silicate on morphology parameters and the essential oil
yield of cumin.

Materials and Methods

In order to investigate the effect of humic acid and potassium silicate on the growth and yield of Birjand
cumin, a factorial experiment was conducted in a randomized complete block design with replication in the
research field of the Faculty of Agriculture, Birjand University in 2023. The first factor included humic acid at
three levels (0, 5, and 10 kg.ha') and the second factor was potassium silicate at three levels (0, 2, and 4 per
thousand). Humic acid fertilizer was applied with irrigation water at the three-leaf stage, tillering and after fruit
formation of cumin. Potassium silicate fertilizer was applied as a foliar spray at the three-leaf stage, tillering and
after fruit formation of cumin. After the crop ripened, the plant height, number of lateral shoots per plant,
number of umbels per plant, number of umbels per umbel, number of seeds per umbel, 1000-seed weight, seed
yield, percentage and yield of essential oil were measured.

Results and Discussion
The results of variance analysis showed that the use of potassium silicate and humic acid had a significant
effect on the vegetative (plant height, number of lateral shoots), reproductive (humber of umbels per plant,
number of umbels per umbel, number of seeds per umbel, 1000 weight seed and seed yield) and essential oil
characteristics of cumin, such that the highest plant height (15.27 cm) and the number of lateral shoots (3.77)
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were obtained from the use of 2 per thousand potassium silicate and the highest fresh and dry plant weight was
obtained from the use of 4 per thousand potassium silicate. The results of the interaction of treatments showed
that the highest 1000-seed weight, seed yield and essential oil yield were obtained from the use of 4 per thousand
potassium silicate and 10 kg.ha* humic acid, and the highest plant height, number of umbels and number of
seeds per umbel were obtained from the use of 2 per thousand potassium silicate and 5 kg.ha* humic acid.

Conclusion
In general, the results indicated a positive effect of potassium silicate and humic acid on cumin yield and
yield components. Therefore, according to the findings of this study, it seems that simultaneous use of potassium

silicate (4 per thousand) and humic acid (10 kg.ha') can be used to improve the seed yield and essential oil of
cumin.
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Table 4- ANOVA (mean of squares) for the effect of humic acid and potassium silicate on reproductive traits of cumin
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o @ & S S ails ; o ’
C"M &b p Pd > r» &> a,SJ.o.c w*-“**" w*-“**"
SOV &35! Numberof  Number  Number of 1000- Seedyield  Essential  Essential
df umbel in of seed in seed oil (%) oil vield
plant umbellet umbellet weight ° y
"’SJ . 2 3.00"M 0.03 ™ 233" 0.009 578.04 " 0.0389 ™ 0.0164
Replication
Potassium silicate 2 15.44 ™ 0.03m 8.77™ 1.186 ** 17444.6 ™ 0.4237 ™ 0.0619 ™
(PS)
Seogu dpuol o o - o
el 2 4.33m™ 5.59 277" 0.008 ™ 23434.3 1.3944 0.2374
Humic acid (HA)
PSxHA 4 9.11" 3.98™ 455" 1.070 ™ 12600.5 ™ 0.5192 ™ 0.0407 ™
. 16 241 0.82 1.16 0.008 165.02 0.0403 0.0072
Error
Syt o - 22.93 16.27 10.34 3.91 5.20 14.72 24.47
CV (%)
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"s *and™: non-significant, and significant at 5% and 1% levels of probability, respectively.
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Table 5- The interaction effect of potassium silicatexhumic acid on the studied traits in cumin
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(per Acid height of umbel of of seed in weight yield oil (%) oil yield

-1 H -1 -2

thousand) (kg.hat) (cm) inplant  umbellet  umbellet @ (kg.hat) (g.m?)

0 13.00 cde* 5.33°P 433¢ 9.00° 1614 170.0 ¢ 0.8¢ 0.13¢

0 5 12.83 6.00° 7.332 9.66° 2.37°P 224.22°¢ 0.99 « 0.25¢

10 155 5.33° 5.00 be 10.33 176  197.33¢ 2.23° 0.44°
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4 5 14.83 abcd 5.66° 5.00 be 9.66° 1.78°¢ 284.44° 1.68° 0.47°

10 15.00 *¢ 6.33° 6.33 12.002 2.93¢ 372.07 8 1.99 % 0.70°
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* Mean followed by similar letters in each column, are not significantly different based on Duncan’ multiple range test (p<0.05).
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