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ABSTRACT

In Order to study the effect of Planting Date angufes onphysiological indexes and essent@l of cumin
(Cuminum cyminum L.), an experiment was conducte@search field of Faculty oAgriculture, Islamic Azad
University, Saveh, Iran in 2032012. The experiment was conducted in split plaedaon randomized blocks in
three practices. Planting dates as main plot treaits consisted of three levels (11 Nov,2 3 DeclgnBeb) and
three digits (Qaen, Khaf and TR171). Elements nétfan included bush height, number of umbel panplstem
diameter, number of seed umbel, number of umbieldtash and seed function in addition to qualifiestinent to
essential include percentage of seed essentiapeitentage of — Terpineole in seed and Beta pingregcent of
seed was measured. we compare the results of tdr@dtion effects of planting date, the second ésglyield was
obtained and figures Qaen and TR171. The resulisvell that the highest percentage essential oilinbthfrom
the second planting date. The essential elementediighest in the second planting date and tiaesh was in the
third planting date.
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INTRODUCTION

Medicinal plants have been in use since ancierggiand the important reason is the rooted belief/@gople in
different countries for using medicinal plants. Sbilief, for example "there is no pain withoutiogrwith plants"

with slight changes in its concept and contenttexésnong people from east to Latin America and eyl

implies the long and permanent experiences of mediplants usages. Since the end of ninth certbecause of
increasing developments of different sciences,iqdarly pharmacy and chemistry science, the fiedraction of
pure chemical was carried out for medicine usalyleking these medicines caused a depression onistuthye

medicinal plants until the whisperings of adverfeats were heard by academics and finally theareters found
out gradually the benefits and advantages of udimgs with the effective natural materials, as tbaited the
twentieth century "the essence of medicinal plantsie medicines that directly offered to human byure as the
geography and habitant figures of fruits and sesdshe valuable biochemistry and genetic models should be
kept in nature bank as the backing of usable dingthe society. Copying the models, these planés wmed
effectively to mass production of medicines in agfture and industry in the country [20]. There different ideas
about the geographical origin of cumin. Some hasitered it as native in south Mediterranean ahdre higher
regions of Egypt and Nil coasts [18];[9].

Cumin (Cuminum Cyminum) belongs to apiaceae faif@]yThis plant is diuretic, stomachic, anti-spasmeaahd a
tonic for digestive system [20]. This medicinal milgpossesses relatively a short growing seasomaads little
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watering [13], so it has a special place in theiation pattern in dry and semi dry regions [7yn@n is cultivated
in tropical regions (Iran) as fall and winter tdks but in cold regions it is cultivated as sprtiligge. There are
various stresses such as dryness and heat strhg#gg the growing period in the cultivation regsoand cumin
tolerates the dryness and heat of early summereaddspring by regulating its growing season thatsldrom
October to May [13].

Cultivation date is one of the important factorsroproving the function and quality of plants bedorg to apiaceae
family [3]; [4]. Studying the results obtained fradifferent researches indicated that regardingutoin sensitivity
to weather factors specially photo period and tewipee, it is necessary this plant is cultivatedemwhhere is
enough opportunity to germinate because it is exegethat the more dried products before germindatigaroduced
by plant, the more yield or function of seed canolained. The results of four cultivation datescamin on
8December, 30 December, 4 March and 25 March inhkkg climate indicated that the most yield of cuimas
been on 8 December and 30 December respectively thié average 850 and 767 kilogram per hectare [21]
Essences are the compounds of secondary volattlEbelesms of plants that are obtained with varimethods [5].
In addition to medicinal properties, this plant lessential oil with anti-bacterial and anti-oxidgmoperty that is
applied in cosmetics, health and food industry iactlided 2.5 percent essence that is colorlessraling to yellow
and sticky and the certain weight is 0.91-0.93 [25]

An experiment was conducted by [16] in order toleat® the effects of cultivation date and densityyeld and
essence of cumin seed in various climate of Tafite results indicated that the cultivation date26nMarch has
been the best date to obtain the highest yieldeasdnce of cumin.

MATERIALS AND METHODS

The experiment was conducted in agriculture resefietd of the Islamic Azad University of Saveh &ted in west
5 kilometers in Saveh (with 50° longitude and &smin, latitude 35°and north 3 min, height frona $&vel about
1108 and precipitation less than 200mm). The erpet variables are: cultivation date and figure #ech at 3
levels in an experiment was considered as sma,g@sed on the complete random blocks with 8nagibns.

Figure (factors of sub plot) | Cultivation date (facbrs of main plot)
V1: Qaen Al: 11 November
V2: Khaf A2: 23 December
V3: TR171 A3: 19 February

The experiment land was under wheat cultivatiothalast year and the texture of soil was L.S. Afieparing the
land (plough, disk and leveler) and creating fusowith 40centimeter width, two non-planting linesre/
considered at the distances of every sub plot. \egeib plot included 3 stacks that two planting rowsre
considered at two sides of stacks and the lengdvefy planting line was 4 meters. Before plantthg, seeds were
soaked in water for 24 to 36 hours and then withrdtio 2:1 mixed sand and with high density wdenfed in
depth 1.5 to 2.5 centimeters. Irrigating was iughs in phases: immediately after planting the se2@ days after
planting, after appearing 2 to 3 leaves, shoofilogyering and filling the seeds. Weeding was carioeit once and
thinning was performed in needed plots. Sampling) laarvesting the bushes from sub plots was conduntéate
May and early June when the seeds was ripen antbtbeof branches and leaves got yellow. When égtimg, 50
centimeters from up and down of each plot and feddes were considered as border. The harvestecedash
separated were dried in shade- sun light and enesf to lab for necessary measurements. Eleméritmction
included bush height, number of umbel per plaminstiameter, number of seed umbel, weight of thudiszeds,
number of umbelets in bush and seed function iitiaddo qualities pertinent to essence includecpetage of seed
essential oil, percentage of cuminaldehyde in saatly-Terpinene percent of seed was measured. The hefght
bush was measured by caliper, stem diameter bylg@nmfojector, number of umbel in bush, seed in ahdnd
number of umbelet in bush measured manually, thghvef thousand seeds and seed function with nigasthe
existing seeds in 1 square meter was calculatedstng a digital balance. For getting essence, 2% groduced
seeds in each plot was selected and grinded, ard ttirough hydro distillation method and using @leyer
apparatus the essence was calculated. The compoofeassence were evaluated by Gas chromatographiyed
Perkin Elmer having automatic sampler Aoc-20i. Tata obtained from experiment was analyzed stibti
using software MSTAT-C. The diagrams were drawmgsoftware Excel and the averages were compared by
Danken multi-amplitude test at level %5.

RESULTS AND DISCUSSION

The climate conditions in the cultivation year @periment is given in table 1, the results of s$edt in table 2 and
diagrams in below figures are shown.
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Bush Height

The greatest height of bush was obtained at thel lefvmain factor from the first cultivation datael) and at the
level of sub factor from figure (V3) TR171 was dhtad. The averages comparison in interactionscatdd that in
the variable alV3 the highest bush, 13.897(cm) elaained and classified in class a. and the leasbisained
from a3V2 with amount 5.01 and classified in cldgfig 1).

Number of umbel per plant

The greatest Number of umbel per plantat the lef/etain factor was obtained from the first and secoultivation
date (al and a2) and at the level of sub factomfiigure (V3) TR171. The averages comparison éitiberactions
indicated that in the variable ‘a2V3’, the greatesinber of umbel per plant'21.997" was obtained eladsified in
class ‘a’ and the least obtained in variable ‘a3Mfti amount ‘5.348’ and classified in class ‘c’({&).

Number of seed umbel

The greatest number of seed umbel at the levelaih factor was obtained from the first and secouldivation
date (al and a2) and at the level of sub factomfiigure (V3) TR171.The averages comparison ininkeractions
indicated that in the variable alV3 , number ofdsembel 17.22 was obtained and classified in chaasd the least
was obtained in variables a3V1, a3V2 and a3Vv3 waittount 3.328, 1.745 and 3.964 and classified issatl(fig 3).

Stem diameter

The greatest size of stem diameter at the leveiah factor was obtained from the first and sectuitivation date
(a1l and a2)and at the level of sub factor, fromrig(V1) Qaen. The averages comparison in intemastindicated
that there is no difference between variables diggrstem diameter and all placed in class ‘a’f €aurse the
greatest stem diameter was obtained 1.336mm iablara2V3 and the least about 0.543mm in variaB\&@¥fig
4).

Number of umbelets in bush

The greatest number of umbelets in bush was olttaib¢he level of main factor from the second walibon date
(a2) and at the level of sub factor from figure JVBR171 was obtained. The averages comparison én th
interactions indicated that in the variable a2Vi& ,humber of umbelets in bush 107.753was obtainddtkassified

in class a and the least was obtained in variad®®4, a3V2 and a3Vv3 with amount 12.007, 8.498 ah@2l/ and
classified in class d (fig 5).

Seed Function

The greatest seed function was obtained at thé déveain factor from the second cultivation daa@) and there is
no difference among the figures at the level of fadbor (of course the figure (V3) TR171 is slighfreater than
other figures). In the interactions, the averagasparing indicated that the greatest seed funatias obtained in
variables a2V1 and a2V3 with amount 66.633 g an@9%3g per square meter and classified in classlalee least
was obtained in variables a3V1, a3V2 and a3V3 waittount 7.829, 4.231 and 6.801 g per square meipectvely
and classified in class d (fig 6).

Percentage of Seed Essential oil

The greatest percentage of seed essential oitdetiel of main factor obtained from the first atond cultivation
date (al and a2) (a2 slightly greater) and there meadifference among the figures in the levelsudf factor (V2
was slightly more than other). In the interactiotise averages comparison suggested that in thablesi alV1,
alv2, alv3, a2Vvi, a2V2 and a2V3 the highest peaggnbf seed essential oil with amount 3.639, 4.5636,

4.527, 3.877 and 4.047 percent was obtained rasplcand classified in class a and the least aethin variables
a3V1, a3V2 and a3Vv3 with amount 0.01 and placeddss b (fig 7).

Percentage ofu-Terpineole in seed

The greatest percentagemwTerpineole in seed at the level of main factor whined from the second cultivation
date (a2) and at the level of sub factor, from fegyV1l) Qaen. In the interactions, the averages pawison
suggested that in the variables alV1, and a2V3itteest percentage of— Terpineole in seed with amount 10.637
and 10.56 percent was obtained respectively arssified in class a and the least obtained in viesah3V1, a3Vv2
and a3V3 with amount 0.01 and placed in classyc8(fi

Percentage of Beta pinene in seed

The greatest percentage of Beta pinene in sedtedevel of main factor was obtained from the fastd second
cultivation date (al and a2) and there is no déffiee among the figures at the level of sub faabrcéurse the
figure (V1) Qaen is slightly greater than othewufigs). In the interactions, the averages compassggested that in
the variables alV1l, alV2 and a2V3 the highest peage of Beta pinene in seed with amount 7.31337 8%
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7.277 percent was obtained respectively and cledsif class a and the least obtained in variahB4l, a3V2 and
a3V3 with amount 0.01 and placed in class c (fig 9)

Tablel: Statistics Weather in Saveh city (From SefiL1 to May 2012)

Parameter Average . - Rainfall | Sunshine Average The average minimum
Season | Temperatures Average relative humidity% mm hours evaporation | temperature for the Earth
Sep 22.2 36 0.2 289.9 9 13.3
Oct 10.2 73 76 158 2.2 55
Nov 4.6 68 1.2 203.9 0 -1.1
Dec 5.2 60 4.9 222.8 0 -1.9
Jan 3.6 59 27.6 218.6 0 -3.3
Feb 6.3 51 3.8 241.7 0 -1.7
Mar 15.2 48 45.9 235.9 6.6 7
Apr 21.7 41 5.7 286.3 9 12.6
May 271.7 28 0.6 338.4 15.3 18.8
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Fig 9: Percentage of Beta pinene in seed

Table 2-1: The results of soil tests

Micronutrients(mg kg)
Example Fe Mn Cu Zn
Sail 1.54 14 | 032 | 038
Optimal range | 6.5-7.5| 3.5-4| 0.8-1 | 2-25

Table 2-2: The results of soil tests

Available | Available Analysis of
Example SP | EC(ds/m) pH TNV% | OM% | N% P particle size Tissue
K(ppm) AR R
Soil | 24 3.23 8.38 11.8 0.47 | 0.05 73 2.65 83 10 7 L.S
Optimal range | >40 <2.5 6.5-8.2 - <2 >0.3 | 170-200 15-20 - - - -

Cultivation date is one of the important factorsmproving the function and quality of plants bedor to apiaceae
family [3]; [4]. Studying the results obtained fradifferent researches indicated that regardingurain sensitivity
to weather factors specially photo period and tewmipee, it is necessary this plant is cultivatedemhhere is
enough opportunity to germinate because it is exegethat the more dried products before germindatigroduced
by plant, the more yield or function of seed carobtined [10]. The results of four cultivation estof cumin on
8December, 30 December, 4 March and 25 March inhkkdé climate indicated that the most yield of cuimas
been on 8 December and 30 December respectivehtidtaverage 850 and 767 kilogram per hectare [21]

[14] During their studies the maximum and minimuomber of umbels per plant for growing plants onPegsian
datel6 Oct and 15 Nov, respectively, 19 and 9.7eweported. [22] Delay in sowing cumin is knownréaluce
plant height.[23] Showed that most number of semthel of planting date on 11 Nov and the lowest wh4&7
Mar.[8] In the course of their research on medicplants Trachyspermum ammi(Linn) expressed stemmdier
decreased with delay in planting.[11] Found thdtged planting in the shed of Umbrella of9 Decemtbem28
Feb, followed by reduction of the plant shed. Dgrinis research conducted in the area Zahak exprezse
percentage of seed Cuminaldehyde spring plantihglénting is over(52%, 48%).

CONCLUSION

The final results of this study indicated that sieeond cultivation date (23 December) is suitatieSaveh region in
order to get the greatest yield and the comporaritenction (growth indexes). Also the highest ftiow among the
figures is TR171 and Qaen. The highest percenssérece was obtained from the first and second(teegreatest
percent of oil from the first cultivation was obitad). It seems that delay in cultivation and thengpplanting of
cumin is not suitable for the climate conditions Séiveh and the reason is the great sensitivityuofirc to

photoperiod and temperature. Because of shortehimgrowing period of plant when facing with hethg plant
enters to production phase and without completirgggrowing phase causes this declining trend. Asrathason is
the proper plant establishing in fall and winted &tter using of the precipitation.

Regard to the second planting date has the higimetibn at all aspects than the other plantinggjateppears that
the reason that the second planting date is b#tser first planting date can be plant losses infits¢ planting
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dateand the third planting date because of faciitly lneat could not complete the growing phasesteatithe lower
function at all aspects relative to other plantiages.

Among the figures, figure TR171 had the more prdpecction at all aspects relative to other figueasl Quen
figure followed it.

The above results are compatible with [11], [24B][ [13] and [21]) researches’ results.
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