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Table 1- Chemical and physical characteristics of experiment soil (depth 0-30)
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Table 2-Chemical characteristics of manure used in experiment
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Table 3- Analysis of variance (mean of squares) for yield and yield components of cumin

e . ayd &> 5 439 o &l dlaxy dgs p dani P bl oS gl
”S“%é:; LU 1000-seed Seeds per Capsules per Lateral shoot Plant
T df weight capsule plant number height
S
Blotk 2 0.012™ 15.22"™ 313.28™ 0.0143™ 0.03™
Lo
;fé; t"icifd’;“s“ 1 1.26™ 91.65" 258.09 "™ 0.091" 4.86™
55 gl 3 0.14" 441.71° 528.26" 154.12° 349/02"
Fertilizer level
;9§X o *k
Pesticides x 3 1.34™ 29.12"™ 288.11™ 0.0132"™ 211.81
fertilizer
- 16 18.63 70.31 196.87 20.8 35.82
Error

23

o)) S5 g oy iy Jlein] pdaw )3 jb xe g 40 grepE Cud e " 3 " ns
ns,*and**: are non significant and significant at 5 and 1% levels of probability, respectively.



391 o o 033 Sl gl Jalao 9 SOl )l S (s (o ) 3

w025 2,8Mes (1521 2395 1 pSSbe dunlio -4 Jga
Table 4- Mean comparison of fertilizer effect on yield and yield components of cumin
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Table 5- Analysis of variance (mean of squares) for cumin yield affected as pesticides and fertiltzer levels

55 e @il arys  abaSles  alp el SS9 s oIl 5 o
S.0.V df Seed yield  Dry biological weight Wet biological weight
Sk 2 80014.11" 1074441.69" 2093460.73 ™
Block
sliosd pyo 1 1168243.38" 12886686.40" 355112240.56
Pesticides
S i 3 324528.15™ 3471934.12” 89118905.14**
Fertilizer level
3¢5 X s * *
. . 167459.79 2152323.66 51435882*
Pesticides xfertilizer
ks 52294.67 1254392.58 27337420.70
Error

oyd g g o yd K Jloin] pdaws )3 5 dxe g 3 sxe e i ga * g FFNS
ns,**and*: are non significant and significant at 1 and 5% probability levels, respectively.
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Table 6- Mean comparison for the effect of pesticides and fertilizer on yield components of cumin

) .:)ilo.c ug‘,h PKY Swid 39 65‘9’% Ky P 059
Sl (5 13 0,5 945) (S 3 0,5 obS) (1S 13 0,5 obS)
Treatment Seed yield Dry weight Wet weight
(kg.ha') (kg.ha™) (kg.ha')
st ol pgomw
Chemical pesticides
P 399.2% 743.2° 1700.2°
Pesticides
el 380.8° 720.8° 1654.8°
Control
8355 liswo & glaw
Fertilizer levels
wald 129.6° 389.6° 1144.6°
Control
5 255 398.9" 500.9 1339.9°
Cow manure
oot 355 457.5° 755.5° 1603.5°
Chemical fertilizer
oot 255 H30* 55 25 S0 488.7° 812.7° 1756.7°

50% Manure + 50% fertilizer

Wl a0y gy Jloiol s 53 (6B sne sliS 2z g sl 5 gt 2 53 Syt B b slaSike”
*Mean followed by similar letters in each column and for each component, are not significantly at the 5% probability
level.
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Fig. 1- Mean comparisons for interaction effect of pesticides and fertilizer a: no interval branches, b: wet biological yield, c:
dry biological yield of cumin and d: seed yield
astbiond 365 %100 + amls T HiF3 « ol 598 %100 + oo G T HoFp ol 565 %100 + bz 1 HiFp canlis + s G pune (HoFy s (HiFy
ol 368 UB0+ s B pma + oliowd 365 %50 tH Fge sals 558 U50+ snlis + olaws 55 %50 (H1Fy ¢ olows 365 %100 + o 6 yno : HoF3
H;F;: Control and Control, H,F;: Using pesticide and Control, H;F,: Control and 100% Manure, H,F,: Using pesticide and 100%

Manure, H;F3: 100% Chemical Fertilizer NPK and Control, H,F3: 100% Chemical Fertilizer NPK and using pesticide, H;F,: Control
and 50% manur+50% chemical fertilizer, H,F,: Using pesticide and 50% manur+50% chemical fertilizer.
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Table 7- Analysis of variance (mean of squares) for yield and percent of essential oil of cumin

35 g0 33l a3 bl 5,Slos il o 3
S.0.V df Essence yield Essence %
Ssk 2 458.63" 0.018™
Block
leowd pas 1 32466.73" 0.824™
Pesticides
255 gl 3 498.67" 0.996"
Fertilizer level
e 3 325.53" 0.501™
Pesticides x Fertilizer
Las
16 101.87 0.120
Error

L3

daoyd gy g doyd S Jleis ] pdass )3 HId gxe gy smeps a9 S
ns,*and**; are non significant and significant at 5 and 1% levels of probability, respectively.
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Table 8- Mean comparison of fertilizer and pesticide effect on essential oil yield and essential oil of cumin

oWl oy
i (LU 52 0,59S) (bl 3, Kkos
P . L
Essence yield Essential oil percentage
Treatment 1
(kg.ha™)
2o @gomw
Chemical pesticides
P Sy 116 252
Pesticides
wals 10.9° 2.7
Control ' '
&35 Bliseo & glaw
Fertilizer levels
Al
2.9°
Control
G > 10.3° 2.8°
Cow manure
ot 258 2.1°
Chemical fertilizer '
50% manure + 50% fertilizer

Wl 803 gy Jloil s 53 (6B sne sli5 22 g sl 5 (gt 2 53 Syt B b slapSike™
*Mean followed by similar letters in each column and for each component, are not significantly at the 5% level of
probability.
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Fig. 2- Mean comparison for interaction effect of pesticides and fertilizer on essential oil yield on cumin

o 0525 om0 2 2398 Sl (i (Kimnod ol 25 -0 g
Table 9- Correlation coefficients between traits cumin

. . NKeY NKeY) )‘}h 059
. syl sdadlw s 5 4ils ; 3 Slos 3 Slos oy 3,5dos
Olio G PO S S w13 &l [ P RETIN W o
Treats Plant Lateral 9 Sake 1000- Seed Biological Essential Essential

height ~ shoots pgrrg?grl“ Sﬁtr%gbréfr ngi‘;?]t yield yield oil % oil yield

Plant height
ol ladile "
Lateral -0.73 1
shoots
2 g Dl
<9 0.56* 0.68** 1
Umbels per
plant
2 &b ol

= 0.54* 0.85** 0.94** 1
Seeds per
umbel
b s s
1000-seed 0.12 -0.09 -0.15 -0.11 1
weight

&l J)S-ln.c 0.72* 0.81** 0.98* 0.84** 0.64* 1
Seed yield

FL\S‘ N ,ﬂ_l_,g_c
. «ﬁb”j 0.92%* 0.77** 0.91** 0.96%* 0.65** 0.90** 1
Biological
yield
ol o ys
Essential oil 0.13 0.16 0.21 0.12 0.44 0.22 0.15 1
%
owlul 5,Sles
Essntial oil 0.60* 0.79%* 0.77* 0.8** 0.87* 0.98** 0.67* 0.73* 1
yield

1

Loyd gy g oy S Jlein ] pdaws )3 5 gixe g 5 gixe s 9.33')3'4{‘ 3 s
ns, **and *, non significant and significant at 1 and 5% levels of probability, respectively.
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Introduction

Medicinal plants are used to treat many diseases that are untreated or rarely treated through modern medical
systems. Approximately 80% of the world population depends on medicinal plants for their health and healing.
Cumin (Cuminum cyminum L.) is an aromatic plant in the Apiaceae family that is used in foods, fragrances, and
medical preparations (liqueurs, mouthwashes, toothpastes, soaps, and perfumes). They are used as
antispasmodic, carminative, and appetite stimulating agents. Cumin is the most widely used medicinal plants in
Iran, which is mainly cultivated in order to use its essence. Cumin cultivation area in Iran is 542841 ha that it is
25.7% of the total Iran cultivated area of medicinal plants. Cumin is considered to be a very good compatibility
with semi-arid regions of the world. Since the proportion of the agricultural activities in each region with the
weather conditions is necessary for any agricultural activity, Therefore, understanding the different factors
affecting plant growth, such as climate conditions and genetic resources as well as their impact on quantitative
and qualitative characteristics is the most important aspects of a successful product. The use of modern types of
fertilizers and pesticides has increased the production of Cumin in Iran. However, there have been concerns of
environmental problems caused by inorganic materials and it is very important to investigate the mode of
fertilizer and pesticide use and their impact on soil fertility and surrounding environment.

Material and Methods

In order to study the organic and conventional production of cumin (Cuminum cyminum L.) as a medicinal
plant, a field experiment was conducted in factorial experiment as randomized complete block design with three
replications during 2012-13 in HesaroyehZahedan region. Treatments included herbicide and pesticide in two
levels: application of herbicide and pesticide and without application of herbicide and pesticide as first factor,
and four levels of organic and inorganic: without application of fertilizer, manure, chemical fertilizer (N) and
50% manure + 50% chemical fertilizer as second factor. In this experiment measured factors were plant height,
No. sub stems per plant, No. capsule per plant, No. seed per capsule, 1000-seed weight, dry and fresh forage
yield, seed yield, weeds biomass, essence percentage and essence yield.

Results and Discussion

The results showed that the highest amount of all factors measured except weeds biomass and essence
percentage obtained from treatment of consumption of 50% manure + 50% chemical fertilizer. The highest
amount of weeds biomass was observed in the treatment of consumption of 50% manure + 50% chemical
fertilizer. And the highest amount of essence percentage was achieved from treatment of without application of
fertilizer. The effect of herbicide and pesticide on any of the measured factors was not significant. The study of
correlation coefficient for cumin showed that forage and seed yield had a positive and significant relationship
with all measured factors.

Conclusion

The results of this study showed that the use of manure with chemical fertilizers and without the use of
chemical pesticides in terms of biomass and Cumin yield compared to other treatments used in this experiment,
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especially using chemical fertilizer alone and using chemical fertilizer with pesticide was higher in rank and the
quantity and quality of biological and grain yield production of this treatment was higher than other treatments.
Manure combined with chemical fertilizers could increase the availability of plant nutrients through a direct
impact on increasing yield and its essence content is cumin. In general, according to the results of this
experiment we can recommend farmers to use manure with chemical fertilizers and without the use of pesticides
to achieve the Cumin highest performance and the best quality.

Keywords: Chemical Fertilizer, Cumin, Essential oil, Medicinal plant, Yield



