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Table 1. Geographical and climatic characteristics of exprimental site

Longitude 34° 9" Latitude 47° 9"
Altitude (m) 1270 Average annual temperature (°C) 12.39
Average rainfall (mm) 470.7 Climate type Moderately cold
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Table 2. Physicochemical characteristics of experimental soil and fertilizer treatments
Fertilizer treatment Soil texture (dSE;l) pH Absorbable P (ppm) Absorbable K (ppm)  O.C. (%)
Farm soil (control) Silty-Clay 0.70 7.03 12.2 520 1.13
Enriched straw+ Farm soil - - 26.0 860 22.03
Cow manure+ Farm soil - - 1380 6800 1.75
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(Satureja spicigera)
Table 3. ANOVA of fertilizer and plant density treatments effects on morphological and yield traits of
Satureja spicigera
Mean squares
S.O.V. df Plant Canopy Plant fresh  Plant dry
Fresh yield Dry yield Essential oil yield
height area weight weight
Year (Y) 1 844.43  1385000** 27600** 7896** 66360000**  18990000** 20640**
Yx Repeat (R) 4 800.41 25550 19.48 0.49 119600 25120 32.16
Fertilizer (F) 2 278.94* 1866000** 262.04* 606.78**  1179000**  1366000** 2419**
YxF 2 83.64ns 96960 ns 151.81ns  258.14ns 147400 ns 64044** 67.27 *
YxFxR 8 55.75 39710 41.94 28.05 60740 48000 97.34
Density (D) 2 19.98ns 554500 ** 650.61**  378.54 **  14170000**  3349000** 3896**
YxD 2 4490ns  148400** 25.14 ns 94.35*  70780000**  1330000** 1348**
FxD 4 2522ns 67200* 161.10** 64.70* 908900** 2518000** 444.68*
YxFxD 4 14518* 32390 ns 89.10ns 2.26 ns 217700 ns 89460 ns 154.21 ns
Experimental error 24 4248 1.87 46.03 21.10 40.60 40.42 75.45
C.V. (%) 2191 0.16 15.11 18.63 0.10 0.19 23.04

n.s., *, and **: non-significant, significant at 5%, and 1% probability levels, respectively.
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Table 4. Means comparison of Satureja spicigera traits affected by fertilizer treatments
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Plant height Canopy area Plant fresh Plantdry Freshyield Dryyield Essential oil yield
Fertilizer treatment
(cm) (cm?) weight (g) weight (g)  (kg.ha) (kg.hat) (kg.hat)
Farm soil (control) 26.62b 515.60b 18.61c 18.6¢ 1802.97b 840.30c 24.86¢
Cow manure 28.45h 922.34a 25.16b 25.16b 2295.99a 1141b 40.83b
Enriched straw 4.17a 1151.41a 30.19a 30.19a 2168.45a 1390a 47.40a

Similar letters in each column indicate the absence of significant differences between treatments (Duncan test).
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Table 5. Means comparison of Satureja spicigera traits affected by plant density treatments

Plant Canopy Plant fresh Plant dry Fresh Dry Essential oil
Density treatment
height area weight weight yield yield yield
(plants.m-?)
(cm) (cm?) (@) (kg.hat)  (kg.ha') (kg.ha't)
8 30.89a 696.53c 37.98b 20.10c 3038.1a 1608a 54.47a
4 29.54a 846.45h 48.73a 24.59b 1949.2b 983.8b 31.65b
2.66 28.81a 1046.37a 48.01a 29.26a 1280.25¢  780.22c 26.98c

Similar letters in each column indicate the absence of significant differences between treatments (Duncan test).
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Table 6. Means comparison of Satureja spicigera traits affected by fertilizer x plant density treatments

Plant Canopy Plant Plant dry Fresh ) Essential
Fertilizer treatment h(E:rgn?t area fresh weight yield ?;g?::l;j oil yield
(cm?) weight (g) © (kg.ha'l) (kg.ha'l)
Farm soil (F (Sas)High dendity o7 o6ap  30181d  2847c¢  1390e  22781b  11120c  32.02¢
F S x medium dendity (MD) 25.71b 4415d  4868ab  21.80cd 1947.0cd 871.87cd  25.81cd
F S x Low dendity (LD) 26.90 b 801.45¢  4439ab  2013c  11836e 536.76e  16.76d
Cow manure (CM)xHD 31.95ab  847.67c  4545ab  20.10c  3639.35a 1607.0b  58.81b
CMxMD 27.32ab  94032c  5029a  2550bcd 20116cd 10.200cd  36.04c
CMXxLD Ys/-Yb  979.03bc  4650ab  29.88b  1239.99e 796.71d  27.63cd
Enriched straw (ES)xHD 3346ab  93810c  39.99b  26.31bcd 319956b 21051a  7259a
ESXMD 3557a  1157.49b  47.22ab  26.48bc  1888.65d 1059.0cd  33.09
ESxLD 3348ab  135862a  53.14a  37.77a 1417.15e 1007.3cd  36.54c

Similar letters in each column indicate the absence of significant differences between treatments (Duncan test).
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Table 7. Pearson correlation of Satureja spicigera traits affected by fertilizer and plant density treatments

Plant Plant fresh Fresh Plant dry Essential oil
Trait Canopy area Dry yield
height weight yield weight yield
Plant height 1
Canopy area 0.798** 1
Plant fresh weight 0.15 0.48 * 1
Fresh yield 0.11 0.47 -0.25 1
Plant dry weight 0.37 0.60 ** 0.86** 0.01 1
Dry yield 0.26 0.21 0.09 0.93 ** 0.25 1
Essential oil yield 0.20 0.16 0.02 0.94** 0.17 0.96 ** 1
*and **: significant at 5% and 1% probability levels, respectively.
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Abstract

To investigate the effects of planting density and organic fertilizers on the vyield traits of
Satureja spicigera (K.Koch) Boiss. under the Kermanshah rainfed conditions, an experiment
was conducted as a split-plot based on complete randomized block design (CRBD) with three
replications in Kermanshah Agricultural and Natural Resources Research Center in 2016-2020
crop years. The main factor and sub-factor were fertilizer (rotten cow manure, enriched straw,
and field soil (control)) and plant density (2.66, 4, and 8 plants.m2), respectively. To have the
desired densities, plants were grown with a distance of 50 cm between the rows and 25, 50, and
75 cm on the rows. The results showed that the traits including diameter, height, canopy area,
fresh and dry weight of plant, fresh and dry yield per hectare, and essential oil yield per hectare
were significantly different between the years, plant densities, and fertilizer treatments. The
highest fresh yield (3639.3 kg.ha') was obtained in the rotten cow manure+ high plant density
treatment and the highest dry yield (2105 kg.ha*) and essential oil yield (72.59 kg.ha?) in the
enriched straw+ high plant density one. The results showed that the best fertilizer and plant
density treatment for S. spicigera was straw enriched with ammonium sulfate and 8 plants.m.

Keywords: Essential oil percentage, plant density, dryland cultivation, enriched straw, rotten
cow manure, yield.
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