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Table 1- Physicochemical properties of experimental farm soil and organic fertilizer used

Electrical ~ Organic Total Absorbable Absorbable Calcium .
pH conductivity  matter nitrogen phosphorus potassium carbonate ol
@smh) o) () (mgkg) (kg o
Soil 7.9 0.83 0.98 0.14 10.5 407 9 Clay silt
Cattle manure 7.1 6.3 18.6 1.28 0.99 1.12
Poultry manure 7.5 6.05 35 1.76 2.79 2.13
Vermicompost 7.2 3.71 30 1.50 2.28 18
Compost 7.6 6.98 29 1.30 1.10 0.72
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Table 2- ANOVA of some Mentha piperita traits affected by different levels of soil moisture and organic fertilizer source

= < ke, ke, S
5] o 3 ° ) @ [
€ o = c > = = >
] o 'S S o Q = o N - - =
s 5 8 g 2 5z §5 5 =% z 5 g 5
SOV df. = 2 g £ s g2 Eg g £5 = 2 = s
@ 3 = put ) =5 I> = $ O =
g ° z &« £ 38 &8 s 25 2 > > >
o o o S % 7} E iR=" o S © E
g = 5 i S E 3
[ 12 - Z o
Repetition 2 0.001 0.001  0.003 0.13 0.01 0.18 17.43 3.48 0.001 4.75 1055.83 187.18 2104.91
Soil moisture (SM) 2 005" 016" 036" 14.017 375.20" 65777 247.05" 472677  0.24” 133.34™ 84857.76™ 56154.73"  262842.49™
Organic firo“F“)Z” SOuree 4 008" 009" 016™ 6387 21618™ 7.757 62472 1397.68” 042" 24008  74840.10" 4812891  233121.93"
SM x OF 8  0.00003"* 0.001"% 0.003" 0.3 0.02"* 0.16" 45737 129"  0.00001"* 7.71" 5727.24" 7747.50" 20128.03"
Experimental error 28 0.001 0.0007 0.001 0.04 0.05 0.18 1.34 3.40 0.008 1.86 360.90 276.59 519.93
C.V. (%) 10.29 2.15 2.05 2.01 0.95 8.62 1.75 2.92 6.31 6.73 2.55 2.60 1.65
n.s., *, and **: non-significant and significant at 5 and 1% probability levels, respectively.
S cusb dilte rohe U cov Jil b a8 Slio S oSl amglis —F Jsox
Table 3- Means comparison of some Mentha piperita qualitative traits affected by different soil moisture levels
Irrigation regime Phosphorus Potassium (%) Total phenols content Total flavonoids Relative water Essential oil
g g (%) (mg.g™* DW) content (mg.g™ DW) content (%) (%)
90% of field capacity 0.28 1.34° 30.41° 7 68.27° 1.45°
70% of field capacity 0.26" 1.26° 25.37" 5 63.83" 1.58°
50% of field capacity 0.24° 1.14° 20.40° 2.81° 57.12° 1.33°

In each column, means with common letters are not significantly different at 5% probability level (LSD test).
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Table 4- Means comparison of some Mentha piperita qualitative traits affected by different organic fertilizer sources

Organic fertilizer Phosphorus Potassium . Relative water Essential oil
source (%) (%) Phenol (mg/g DW) Flavonoid (mg/g DW) content (%) (%)
Control 0.23¢ 1.1° 19.51° 3.71° 50.96° 1.19°
Cattle manure 0.25° 1.27° 25.07° 5.07° 56° 1.43°
Poultry manure 0.29% 1.38° 32.99°% 6.24° 77.22% 1.73°
Vermicompost 0.27° 1.29° 25.86° 5.16" 75.88° 1.60°

Compost 0.27° 1.21¢ 23.53¢ 451° 55.30° 1.32¢

In each column, means with common letters are not significantly different at 5% probability level (LSD test).

S L S 5 oS Slio y JT s sS bl 5 ush b Jlise 1 0Sile alie =0 Jso

Table 5- Comparison of the mean interaction effect of humidity levels and sources of organic fertilizers on quantitative and qualitative traits of peppermint

Irrigation Organic fertilizer Ni . DPPH radical Essential oil Leaf d'.’y weight Stem dry weight Plant dry weight
. itrogen (%0) Protein (%) - 1 yield . 3 yield
regime source (%) yield (kg ha™) (kg ha'!) yield (kg ha™) (kg ha'!)
Control 1.697 10.547 62.369" 15.31" 656.259 580.80" 1237.05%"
90% of field Cattle manure 1.91° 12.04° 66.95° 19.61° 805.57° 636.03° 1441.60°
oy hanmews BRSO ER @ me mn
ermicompos . . . . . . .

Composﬁ 1.85° 11.56° 64.90" 21.78% 763.76° 627.46% 1391.22°
Control 1.529 9.53¢ 56.54% 14.73" 616.12%" 544.69%" 1161.58'
0% of field Cattle manure 1.80; 11.26; 64.06fs 18.44f: 770.20';' 622.57°Ee 1392.76i
capacit Poultry manure 1.96 12.26 81.39 29.66 824.38 698.28 1591.86
pacity Vermicompost 1.84° 11.52° 70.40° 24.25% 763.23¢ 640.01° 1403.24°
Compost 1.70¢ 10.64° 57.86/ 20.71¢ 758.72% 591.35¢' 1350.07"
Control 1.42" 8.85" 55.74% 11.78' 582.46' 525.40" 1107.87
509 of field Cattle manure 1.612f 10.089; 61.04" 14.41dh 657.779f 598.08%" 1203.19“f
capacit Poultry manure 1.69 10.56 67.86° 22.02% 725.81° 642.77° 1368.58°
pacity Vermicompost 1.66% 10.83% 66.89° 19.87¢ 715.97" 631.75° 1347.72'
Compost 1.56" 9.77" 60.24' 16.439" 361.12%" 572.06" 1255.859

In each column, means with common letters are not significantly different at 5% probability level (LSD test).
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Abstract

To investigate the response of some quantitative and qualitative characteristics of peppermint
(Mentha piperita L.) to organic fertilizers under low water stress, a factorial experiment was
conducted in a randomized complete block design with three replications in the research farm of
the Faculty of Agriculture of Urmia University in 2017-2018 crop year. Experimental
treatments included organic fertilizer at five levels (control, cattle manure (20 ton ha™), poultry
manure (7 ton ha), vermicompost (10 ton ha), and compost (15 ton ha™)) and soil moisture at
three levels (50 (severe stress), 70 (moderate stress), and 90% (control: without stress) of field
capacity). Low water stress decreased the content of leaf phosphorus or potassium, leaf phenols
or flavonoids, and leaf relative water content and increased the leaf essential oil yield at full
flowering stage. The highest amount of essential oil (1.58%) was observed under moderate
stress conditions. Poultry manure and vermicompost significantly increased the amount of
nitrogen, protein, and percentage of DPPH radical scavenging of leaves under low water stress
compared to without stress conditions. The highest yield of essential oil (32.34 kg ha™), stem
dry weight (852.53 kg ha), leaf dry weight (1010.40 kg ha™), and aerial parts dry weight
(1863.93 kg ha') was obtained in the poultry manure treatment under optimal irrigation.
Overall, organic fertilizers application under low water stress could be recommended to increase
the plant yield and achieve sustainable agriculture.
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