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ABSTRACT

The current study examined the effect of chemiaatl organic fertilizers on vyield
components and essence content of peppermiiattfa piperita L.). The experiment was
carried out in randomized complete design with &atiments and 4 replications in Sari
Agricultural Research Center, Iran, in 2013. Tresite were: 1-control, 2-sheep manure, 3-
vermicompost, and basic chemical fertilizers afedént contents as 4-N60,P50,K60 kg'ha
which equals 0.24, 0.2 and 0.24 g per pot, resgg}i 5-N60,P80,K60, 6-N90,P50,K80 and
7-N90,P80,K80. There were 28 pots that 10 kg saes wdded to each of those and chemical
fertilizer (at determined rates), sheep manure wamcnicompost fertilizers (both at the
content of 20 ton haequal 80 g per pot) were also added in per selgmié as treatment.
The results showed that the effect of all treatsevas very significant on the all agronomic
properties and yield of peppermint. Some agronocamd quantitative traits of peppermint
like plant height, number of chain, stem wet angwleight, leaves wet weight and total wet
and dry weight were obtained at the maximum valwken basic chemical fertilizers was
applied at the rate of 90-80-80. The maximum nundfestems, number of flowers, number
of suckers, leaves dry weight and essence conterd also attained by sheep manure. Thus,
to prevent soil, plant and finally environment pdilbn by using chemical fertilizers and also
to achieve the maximum leaves dry weight and esseowctent of peppermint, application of
sheep manure as organic fertilizers is recommended.
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INTRODUCTION

Medicinal plants are included most sources of seéapn metabolites which provides
effective material of some drugs. Biosynthesisemfomdary metabolites will be controlled by
genetics and also climate factors [14]. An effextimaterialof peppermint plant is included
essence as essential oil (1-2%), Tanon, Flavor@alien and bitter materialdMedicine
effects of this plant is concerned to chemical conmuls of essence in leaves which is more
than 20 types such as Menthol (40-60%), Menthofukéenthone, Piperitone, Pulygone and
Cineole. So, the factors which affect on the ess@ontent of the plant; must be attended as
growth restricted factors like warm or cool stresseutrient deficiency into the soil, water
deficiency and the other factors. [14]. Investigatdf the plant nutrition is one of the most
important programs in the management of crop platitvation especially medicinal plants.
An adequate nutrient and water supply into the isalleeded to healthy growth and produce
more effective materials for medicine plant espgbci@aromatic and essence-bearing plants
like peppermint. The use of chemical fertilizerghe arable soils of the world is imbalanced
and does not take into account the actual necessaqy of the crop plant or the nature of the
soil. Among the essential elements macro and alsoonutrients such as N, P, K, S, Fe and
Zn are necessary to suitable growth and increasenes content and wet or dry yield of
medicine plants. To provide these essential elesnaot only chemical fertilizer but also the
use of manure fertilizers is recommended whichireluded macro and also micro nutrients
[16]. Patrui and Tabara [15] reported that the mmarfertilizer (as organic) increased the
yield of peppermint compared to the chemical fieeil (as inorganic). Dalvand et al., [4] and
Mehr-afarin et al.,[12] have investigated the effef bio and manure fertilizers on
morphological traits and essence content of pepipérand resulted that these fertilizers
increased dry yield and the percentage of esserfiehws due to existence of more

microelements at the compounds of these organitliZers. This fertilizer will be



decomposed and released microelements gradualiggdtive harvesting time that will be
more taken up by plant and will be increased esseontent of the leaves. Daramol [5]
expressed that biomass yield and dry weight of eepmt increased by using compost and
manure fertilizer at the content of 1-2 kg and 380-g per pot, respectively. But, Mahmod
et al., [10] reported that nitrogen fertilizer asaiand phosphorous as Triple super phosphate
increased dry matter and essence yield of thig.pNigakan et al., [13] reported that wet and
dry yield and also the content of essence as qtigéttrait were increased using nitrogen and
potassium elements at more content compared tie$lsecontent. The reason of the effect of
nitrogen on wet and dry weight is existence ofntthe chemical compound of some
molecules like Protein, amino acid and nucleic d8d9]. Regarding to the effects of
chemical and manure fertilizers on the qualitatawed quantitative characteristics of
medicinal plants, the present research is devote@ o the comparative study of chemical
and manure fertilizers on yield, yield componemtd assence content of peppermint plant.
Materials and Methods:

The present experiment was done in Sari Agricultdeam, Dodangeh region (Long.q5125'

E. to Lat. 36 15' N), in northern part of Iran in 2013, where ffeneral altitude is about 700
m above the sea level. The mean precipitation aily dhean temperature during growth
season of peppermint plant in the studied regicdi§ mm and 31.1%, respectively. The
experiment was carried out as randomized completsigd with 7 treatments and 4
replications. Treatment were as control, vermicostpoomposed sheep manure and basic
chemical fertilizers which are N60,P50,K60; N60,8iD; N90,P50,K80 and N90,P80,K80.
Initially, the studied soil and sheep and vermicostp(from plant sources) fertilizers were
tested at laboratory to determine the element otsitend other their chemical and physical

properties which are shown in Table 1.A and 1.B.



Table 1 A. Elements content and chemical and phypioperties of the studied soil.

Propertie Depth Base E.C pH  Organic Organic P K N Ca Mg Fe Mn Zn Cu Soil Texture
(cm)  Saturation (ds m') matter Carbon(%) (mg (mg @ ) (W mg (@MmMg (mg (mg
(%) (%) kg?) kg™ kg?) kg™ kg?) kg7
0-3C 4C 3.t 7.4 2.2 1.2¢ 14. 137 0.12¢ - 0.0¢ 151 11c 2.€ 0.7  Sand-Loam*
*, Clay 10%, Sand 60% and Silt 30%.
Table 1 B. Elements content and chemical aydipal properties of the sheep and compost festiiz
Propertie E.C pH  Organic Organic Pimg K(@mg N Ca Mg Fe(mg Mn(mg Zn(m¢ Cu(mg
(ds m?) matter (%) Carbon(%) kg™ kg™ %) (%) %) kg?b kg™ kg kg™
Vermicompost 5.25 7.42 24.42 14.2 0.44 0.28 1.1 232 041 125 428 43 21
Sheep 25.3 7.56 485 28.2 0.46 2.79 21 132 0.36 1110 290 25 19




All studied plants as seedling were cultivated itlte pots (size 30*40cthon May
2013 which located on the farm (outdoor conditidegch pot was filled 10 kg soil and
chemical fertilizer (were chosen as treatments) slrekp and vermicompost fertilizers
(both at the content of 20 ton haquals 80 g per pot) were also added in per select
pot as treatment. Then, all the pots were irrigatea times per week and were also
weeded out during growth period. First and secoadsdsting times were done at
August and November, 2013. Essential oil conters determined by hydro distillation
method by submitting aerial part of dried plant®Qd) in modified a British-type
Clevenger's apparatus system model 7890 A. Afteods distillation was stopped so
essential oil ratio was measured by using dry yfeldmass yield) of peppermint. The
measured characteristics in the current study vpéaat height, the total number of
stem, the number of flowers, the number of suckiées,number of chain, leaves wet
weight, stem wet weight, total wet weight (wet gielleaves dry weight, stem dry
weight, total dry weight (dry yield) and the corttexf essence. Data were analyzed
following the analysis of variance technique (ANOMBy using Microsoft-MSTAT-C
and the mean differences were adjudged by Duncaniiple range tests (DMRT) at
the level of 5%, probability [8].

RESULTS AND DISCUSSION

The results showed that the effect of all usedrreats was very significant on all the
measured characteristics, statistically (TableAZcording to analysis of variation of
data, the essence content and also all agronoraracteristics of peppermint were very
significantly influenced by both organic and cheahidertilizers. Coefficient of
variation of all the measured characteristics $s ldnan 10% at the present study which

is showed the experiment was carefully done aabl@tconditions.



As it can be seen at table 3, the maximum valuekeohumber of flowers, the number
of stem, the number of suckers, leaves dry weigldt @sence content of peppermint
were attained when organic fertilizers (sheep mamwas applied. Using sheep manure
fertilizers, the number of chain per pot 212%, Esawet weight 29%, stem wet weight
52%, wet yield 39%, leaves dry weight 84%, stemwleyght 97%, dry yield 90% and
essence content 70% increased compared to theokpott The maximum values of
plant height, the number of chains, leaves and stetrweight, total wet weight, stem
dry weight and total dry weight were also attaimdgen chemical fertilizers applied at
the ratio of 90-80-80 and then 90-50-80. Comparigetween the control pot and the
use of organic and chemical fertilizers showed tisihg sheep manure fertilizer dry
yield and essence content increased 90 and 70% aemhpto the control pot,
respectively. Essence content increased 23% whespsmnanure was applied compared
to chemical fertilizer at the ratio of 90-80-80.bl& 4 shows that all the agronomic
characteristics, quantitative yield and essenceéecof peppermint were influenced by
both organic and chemical fertilizers which hadngigant difference compared to
control pot. But, organic fertilizers group (shesp vermicompost fertilizers) affected
significantly on the number of flowers, the numloérstem, the number of suckers,
leaves dry weight and essence content of pepperamit increased those traits
compared to chemical fertilizers group, statisticaDther measured traits were more

influenced by chemical fertilizers group.



Table 2. Square mean of the effect of organic dmanical fertilizers on yield and yield componenitpeppermint.

S.0V Df Plant number of number of number of number of leaves wet stem wet wet yield leaves Stem dry yield essence
height stem chain flowers suckers  weight weight (kg ha?) dry dry (kgha)  content
(cm) (g pot!) (g pot?h) weight  weight (9 1009)
(gpot™)  (gpot™)
Treatment 6 95.25* 1.5767** 63.774* 2.3748** 1.5767* 62.187** 113.1** 2747722** 0.67** 2.2014** 33161** 0.715**
Error 21 0.6548 0.0129 0.3724  0.0196 0.0129 0.7395 0.5692 16507.6 0.0129 0.0571 723.21 0.039
C.V(%) - 1.50 5.039 5.72 8.15 9.07 8.69 7.63 7.22 4.82 10.20 6.36 7.840

**: high significant at the level of %1.



Table 3. Mean comparison of the effect of chemacal organic fertilizers on yield and yield compatseand essence content of

peppermint
leaves leaves stem
number number wet stem wet wet dry dry dry essence
Treatment number number of of weight (g weight yield(kg weight  weight vyield(kg content (g
€aMentS  pjant heightcm)  of stem of chain flowers  suckers potl) (g poth) ha') (g pot) (gpot) ha') 100g")
Control pot 45.8" 2.75°¢ 3.08' 1.65°¢ 1.75° 4.589 3.25¢ 7049 1.48 1.139 2349 1.859
Vermicompost 553 ooz ggsl  243° 193  6.68° 49  1042°  26% 2.1 4oz pof
Sheep manure 51.3° 2.982 9.63" 3.12 1.98° 5.95°" 4.95° 981° 273 223 446"  3.15°
Mean Manure 53.3 2.95 9.24 2.76 1.95 6.31 4.92 1011.5 2.66 2.16434.5 2.67
N60-P80-K60 51.3° 1.8¢ 13.6°  1.35% 0.8¢ 12.8%¢ 12.1¢ 2241° 2.5  215cde  gpgodet o ggbe
N60-P50-K60 54.8% 1.459 11.2° 1.03 0.459 13.3% 13.5%° 2410 2.43% 238 432« 2.5¢de
N90-P50-K80 57° 1.73°f 13.6° 1.05 0.73%"  12.6% 14.3° 2414° 2.43% 2.9° 479° 2.85°
N90-P80-K80 612 2.13¢ 14.72 1.43¢ 1.13¢ 13.4% 16.2% 26572 2.3% 3.53% 524%  255P
Mean
. 56.02 1.77 13.27 1.21 0.77 13.02 14.02 2430.5 241274 4635 2.63
Chemical

A given means per each column with the sarnterte have not significant difference, statisticgb<0.05).



Table 4. comparison of average of yield and yi@ichponents of peppermint by the effect of organit eémemical fertilizers

properties number number leaves leaves
number number of of wet stemwet Wet dry stemdry dry essence
Plant of stem of chain flowers suckers weight(g weight(g vyield(kg weight(g weight(g vyield content(g
height(cm) perpot perpot perpot perpot pot’) pot™) ha®) pot™) pot?) (kg ha') 100g")

control 45.8' 2.75° 3.08' 1.65°¢ 1.75° 4,589 3.259 7049 1.48' 1.13¢ 2349 1.85°
Organic 53.2 2.9t 9.2¢ 2.7€ 1.9¢ 6.31 4.92 1011t 2.6€ 2.1¢€ 434.F 2.67
Mean

Chemical 56.02 1.77 13.27 1.21 0.77 13.02 14.02 24305 2.41 2.74 4635 2.63

Mean




The results of this study showed that not only onrgéertilizers but also basic chemical fertilizestsch as nitrogen, phosphorus and potassium
increased plant height, wet and dry weight of sterd leaves, total wet and dry weight and the caméreaves essence of peppermint
significantly compared to control pot. The obtaimesdults are in agreement with the observationslalgmodet al., [10]. They investigated the
effect of nitrogen fertilizer on the growth and &sse yield of peppermint and announced that drgfenand essence yield was significantly
increased when nitrogen fertilizer applied. Notyahle nitrogen element does not exist into theresseompound, but also it is involved in the
chemical compound of some molecules like Protairina acid and nucleic acid [9]. The use of thisyedat causes increasing extraction gland
of essence at the leaves of peppermint [11]. hesause of producing and consuming simple glucaeesgasing vegetative growth and
developing leaves surface [2].

The effect of sheep manure fertilizer on the somm@rgomic characteristic like the number of flowettse humber of stem, the number of
suckers, leaves dry weight and essence contergpgiggmint was significant compared to vermicompesdtlizer, statistically. The values of
electrical conductivity, total nitrogen, organialean, organic matter, total potassium and iron eabt@ation existing sheep fertilizer are 5, 2, 2,
2, 10 and 88 times more than vermicompost fertilizespectively (Table 1). It seems that high muirivalues of sheep fertilizer could be
increased vegetative growth content, leaves sudaveloping, photosynthesis content, some agrongmaperties and finally the content of
leaves essence. Existence of some macronutriéetsniirogen and potassium and also micronutriespe@ally iron into the sheep manure
fertilizer increased essence content as qualitaétarewhich is in agreement with some observatiop®alvand et al., [4] and Mehrafarin et al.,

[12]. The effect of chemical fertilizer as 90-80-83d then 90-50-80 on the some measured propékigeplant height, the number of chains,



leaves, stem and total wet weight, stem and totaleight are more than other chemical fertilizeatments, statistically; which is because of
high nitrogen and potassium content at these tgpekemical fertilizers. It can be concluded thaautitative properties of peppermint will be
increased by increasing N and K elements up tor@08® kg hd, respectively. The same results were attained iggKksn et al., [13]. They
reported that some quantitative characteristiestidtal wet and dry weight and also the conter@ssence of peppermint increased significantly
using high N and K content compared to the low eonhbnes. Zhao [19] expressed that the reasoreaéftlct of nitrogen on increasing wet
and dry weight of peppermint is due to exist of thiement into the big molecules composition liketgin, amino acid and nucleic acids. Thus
it may be resulted that there is an interactioraff (positive correlation) between N and K elemémtb the plant body. Therefore, increasing
guantitative and qualitative traits of peppermintidoth chemical and sheep fertilizers can be raisedto high content of N and K elements in
both these fertilizers. The results of the prestaty are in agreement with the observations bykGlad Menary [3], Singh et al., [17],
Fernander [6] and Gerder al., [7] and [1] who reported that essence atrnitereases using nitrogen fertilizer.

The content of some measured quantitative traitsiase using chemical fertilizers than organic fexrs. Chemical fertilizers especially
nitrogen will be rapidly decomposed into the sail rhicro-organisms and will be changed to absorbaimeganic materials (mineralization
period). These absorbable nutrients will be takery plants as soon as possible and will increagetative growth of plant. While, organic
fertilizers will be decomposed into the soil by neiorganism gradually and released their nutrisldwly [9]. Thus, the content and content of
nitrogen uptake by the plant at organic fertilizer¢ess than chemical fertilizers. Accordinglyganic fertilizers may be affected on the plant

growth at the end of growth stages or at the secomiird harvesting times. On the other hand,cihietent of some measured quantitative traits



is also more using organic fertilizers than cheirfiedilizers. It is because of high microelemennhcentration in organic fertilizers which can
be increased the number of stem, the number ofessicthe number of flowers, leaves dry weight dreddontent of essence. This finding is in
agreement with those reported by Tahamal., [18]. They reported that the maximum swsper plant was attained when sheep manure
fertilizer applied compared to chemical, vermicosipand chicken fertilizers.
CONCLUSION
Some agronomic and quantitative traits of peppariike plant height, number of chain, stem wet dngweight, leaves wet weight and total
wet and dry weight were obtained at the maximunuesiwhen basic chemical fertilizers was appliethatrate of 90-80-80. The maximum
number of stems, number of flowers, number of sig;Keaves dry weight and essence content wereoalsined by sheep manure. Thus, to
prevent soil, plant and finally environment poltuti by using chemical fertilizers and also to acki¢ive maximum leaves dry weight and
essence content of peppermint, application of shegqure as organic fertilizers is recommended.
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