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(Cuminum cyminum L.)

Investigation of effect of humic acid and vermicompost application on
yield and yield components of cumin (Cuminum cyminum L.)
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Table 1. Soil physical and chemical characteristics at the experimental site
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Table 2. Analysis of variance for the effect of vermicompost and humic acid on yield, yield
components and essential oil percentage of cumin

i e ax s e
Source of variation &3l Mean of squares
df
S Ul 53 s olans s s sl e 05y als s Ske oSS s Sas el uilud Ao
Plant &y S als Seed yield  Biological .15, Essential oil
height Umbel Seed  1000- yield Harvest Pereentage
number number seed index
perplant per  weight
umbel
BES 2 2232" 2877 8174™ 0.06™ 6320.8" 670256.4™ 13.74™ 0.491™
Replication
S 3aS o) 2 183.3™ 4599 1674™ 3.26™ 319493.3" 2095619.5"" 41.06™ 0.595™
Vermicompost
S o ] 3 4025 8.55™ 2124™ 0.28" 9666 3499449 525  0.161"
Humic acid

S ot delX s aS ey O 4,13 0.614" 1154™ 0.01™ 1939.4"  49027.9" 9.01™  0.029"

vermicopmpostxhumic
acid
Lo 22 2.53 023 1069 0.02 689.8 18659.7  2.001 0.01

Error

Sl o - 634 337 1028 6.03 3.32 431 5.67 4.69

C.V (%)

# NS
¢

Aslgn o3 ) 50 el mhaw 53 (5l3 e 3 Sl o ok Sy o 4
", *and ** are not significant, significant at the 5% and 1% probability levels, respectively.

SR 039 9 s 10 410 dlowi (Aigy EL )l ECogud il § Cawigand” (039 08kw T il duglio -1 Joos
e 099 ) 41D
Table 3. Mean comparison of the simple effect of vermicompost and humic acid on plant
height, seed number per umbel and 1000-seed weight of cumin

bl 4y gl S 3 il sl Sls 8 05
Treatments Plant height (cm)  Seed number per umbel 1000-seed weight (g)
G305 (203 7 sk
Levels of vermicompost (t.ha)
0 20.79¢ 87.4° 2.48°
5 26.20° 104.2# 2.56°
10 28.38% 110.2# 3.422
S ol - 5lae
Levels of humic acid (L.ha™!)
0 22.56°¢ 83.2¢ 2.63¢
2 25.03° 94.3¢ 2.75b
4 27.73% 119.1# 3.052
6 25.18° 105.7° 2.85°

R RS e V) J)&:&lw,:gd%lc]a.ﬁuaLSD Q}»)‘TJLAJ{;M &S e o sl Q};njajz‘\fdhafi\.:n
Means in each column followed by similar letter(s) are not significantly different at the 5 %
probability level (LSD test).
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Table 4. Correlation coefficients for the investigated traits of cumin

Sppl,l sl 4ls sl BUTNST 5 Shas > Shas )
Plant &g S 4ls &ls 54 s Sl
height Umbel Seed 1000- Seed Biologic  Harvest
number  number seed yield al yield index
per plant per weight
umbel
Sy y5 fo sl Umbel number per 0.85™
plant
3 4l sl Seed number per 0.69™ 0.66™
umbel
s 158 05 1000-seed weight 0.61"" 0.72* 0.52*
G153 Shes Seed yield 0.87" 0.85" 0.61" 0.76"
0S5 5 5 Shas Biological yield 0.85™ 0.82" 0.69" 0.6™ 0.84™
Cals y asls Harvest index 0.3 0.31m 0.07ms 0.47" 0.57* 0.03ns
bl s s Essential oil 0.73" 0.78" 0.64™ 0.45™ 0.65™ 0.73" 0.07"s

percentage

Al e o3 g pde™ 5 o530 5 ) Jler e 3 (55l3 gm0 S S 5™
**and " respectively indicate that correlation coefficients are significant at the 5% and 1% probability

levels and ™ is non-significant.
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Fig 2. Interaction effects of vermicompost and humic acid on seed yield of cumin
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Fig 3. Interaction effects of vermicompost and humic acid on biological yield of cumin
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Introduction: The primary aims of sustainable agriculture are to decrease the off-
farm inputs such as chemical fertilizers and to increase farm nutrient cycle through
reduced tillage and utilization of biological and organic fertilizers (Akbari and
Gholami, 2016). Vermicompost and humic acid are examples of organic fertilizers
that can be used to decrease the application of chemical fertilizers in order to achieve
goals of sustainable agriculture. Vermicompost is considered to be a rich source
of macro/micro elements, vitamins, enzymes and growth stimulating hormones,
which can contribute to growth acceleration in medicinal plants. It also increases
the availability of nitrogen and phosphorus by increasing the nitrogen fixation rate
and solubilizing phosphorus (Prabha et al., 2007). The humic acid, which is known
as an environmentally friendly organic matter with low levels of hormonal-like
compounds, is useful in improving agricultural production (Samavat and Malakuti
2006). The research on the combined use of organic fertilizers on cumin has been
scant. Thus, this study was conducted to investigate the effects of humic acid and
vermicompost application on yield and yield components of cumin as a medicinal
plant under Isfahan climatic conditions.

Materials and Methods: In order to evaluate the effect of different levels
of vermicompost and humic acid on yield and yield components of cumin, an
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experiment was conducted in a field located in Mobarakeh city as factorial based
on a randomized complete block design with three replications during the growing
season of 2016-2017. The treatments consisted of three levels of vermicompost
(0, 5 and 10 t.ha') and four levels of humic acid (0, 2, 4 and 6 lLha'). At the
end of the season, plant height, number of umbels, number of seeds per umbel,
1000-seed weight, seed and biological yield and harvest index were measured.
MSTAT-C software was used to perform data analysis and means were compared
using the least significant difference (LSD) test at the probability level of 5%.
Simple correlation of traits was obtained using SPSS version 16 software.
Results and Discussion: The results showed that vermicompost led to a significant
increase in the investigated traits. The application of 10 t.ha' vermicompost
produced the maximum height and 1000-seed weight. The use of 5 and 10 t.ha
' vermicompost increased the number of seed per umbel by 19 and 26 % in
comparison to control treatment, respectively. Likewise, the results indicated that
the simple effect of humic acid was significant on all the studied traits except
harvest index. So that, the highest plant height, number of seed per umbel and
1000-seed weight were obtained from 4 lL.ha! humic acid treatment. Interaction
effect of vermicompost and humic acid significantly influenced number of umbels,
harvest index, seed and biological yield. The maximum seed yield and number of
umbel were observed with the application of 4 and 6 1.ha! humic acid and 10 t.ha'!
vermicompost. In this regard, Akbari and Gholami (2016) reported that the greatest
and lowest seed yield of Fennel were obtained from 8 t.ha' vermicompost and
control plots, respectively. Also their results suggested that with foliar application
of humic acid, seed yield of Fennel increased by about 18 percent. Foliar spraying
of humic acid at 4 1.ha'! along with 0, 5 and 10 t.ha" vermicompost significantly
increased cumin biological yield by 28.5, 14.2 and 9.8 % as compared to control
(no foliar spraying), respectively. The correlation results suggested that the highest
correlation for seed yield was with plant height (0.87**), number of umbels per
plant (0.85**) and biological yield (0.84**), respectively.

Conclusion: Positive and significant correlation was found between yield and yield
components, showing that an increase in one yield component by the use of organic
fertilizers, could have a significant increasing effect on cumin yield. Overall, based
on the results of the present study, the application of organic fertilizers, especially
their combined use, can lead to increased yield and yield components of the
plant. This can also alleviate environmental pollutions caused by use of chemical
fertilizers and ultimately can aid in attaining goals of sustainable agriculture.
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