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ABSTRACT
To determine the effect of irrigation levels and planting date on savory, an experiment was carried out in
Agricultural, Medicinal Plants and Animal Sciences Research center of Islamic Azad University of
Birjand, Iran in 2016-2017. The experimental design was split plot based on a randomized complete block
design with three replications. Irrigation levels (25, 50, 75 and 100% of evaporation (E) from the class A
evaporation pan) and planting dates (March 17, April 10 and May 5) were as main plots and sub- plots,
respectively. Results showed that shoot WUE increased (69%) in 25% E compared to 100% E treatment.
The effect of planting date on all studied traits was significant. The highest plant height, number of
branches, dry weight of flowering branches and shoot, flowering branches WUE, shoot WUE, essential
oil WUE and yield were obtained in the 5 May planting date. Also, the highest percentage of essential oil
and leaf RWC was observed in the April 10 planting date. The interaction of irrigation and planting dates
showed that 100% E and 5 May planting date resulted in the highest (31.28) and 25% E and 17 March
planting date produced the lowest (18.14) number of branches per plant. The results of this experiment
showed that considering WUE, to achieve the maximum quantitative and qualitative performance of
savory in Birjand, it is better to sow it on May 5 and irrigate it at 25% evaporation from pan, in five days

irrigation intervals.
Keywords: Essential oil percentage, leaf relative water content, water use efficiency.
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Table 1. Average climate indices of the experimental site during the growing season of savory

. Average daily . Average
Avel_’age daily maximum Average daily Total rainfall daily Average h_ours of
Month minimum temperature L sunshine
. temperature . (mm) humidity
temperature ("C ) C) C) (%) (hr)
February 6.5 21.6 14.0 58.3 50 204.3
March 9.4 244 16.9 8.3 41 250.1
Avpril 141 29.6 21.85 18.1 41 257.0
May 16.8 344 25.6 0 24 375.2
June 21.3 38.1 29.7 0.2 25 363.2
July 16.3 337 25.0 0 29 371.0
August 12.7 315 221 0 25 339.9
September 10.5 30.3 20.4 0 32 296.4
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Table 1- Results of soil analysis at 0-30 cm depth
Texture EC H Organic C N P K Fe Mn (mg.kg" Zn
(ds.m™) P (%) (%)  (mgkgh)  (mgkg")  (mg.kg?) D) (mg.kg™)
Sandy 1.57 8.2 0.33 0.033 6.8 133 4.08 4.34 1.82
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Table 3. The average water consumed by studied treatments at different savory growth stages

Irrigation Emergence stage

Flowering stage Harvesting stage

levels Sowing date (Lm?) (Lm?) (Lm?)
I 17 March 186 7916 871
10 April 126 675.1 7601
5 May 92 683 7309
i 17 March 186 861.9 1026
10 April 126 746.3 9302
5 May 92 740 861.2
i 17 March 186 938.9 1245.4
10 April 126 8195 11454
5 May 92 803 10187
I 17 March 186 1053.4 14623
10 April 126 956.5 13828
5 May 92 912.2 12254
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*1y, Iy, I3, and 14: 25, 50, 75 and 100 % evaporation (E) from the class A evaporation pan.
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Table 4. Mean squares of the effect of irrigation levels and planting date on some morphological and physiological characteristics and quantitative and qualitative yield

of savory
Dr Water use Water use Water use
Number oty Relative  efficiency - efficiency Essential ~ Essential
Plant weight of  Shoot dry efficiency . .
S.0.V. df - of . . water based on based on oil oil
height flowering weight . based on . .
branches content flowering essential percentage yield
branches Shoot .
branches oils
Replication 2 1246™ 11.63™ 4759 ™ 15984 " 0.873 "™ 0.003 ™ 0.0128" 0.0015" 0.0004" 2.2987 "
Irrigation (A) 3 16.87™ 5233™  98.69"™ 84.69" 9.973 "™ 0.0177 ™ 0.0418 " 0.0064 ™ 0.056 " 0.4815 ™
Error (a) 6 25.48 7.672 8781 17293 19.76 0.0083 0.0149 0.0023 0.0976 2.5037
Sowing date(B) 2 . T A26° * &7 1043 31.50" Q227" * 0.0447™ 0.0083" 0.808™ 46787
A*B 6 1492™  B26" 2098 57.91m 11.24 " 0.0014 ™ 0.0041" 0.0008" 0.095" 1.0920 ™
Error (b) 16 15.88 5.195 2599 4924 10.94 0.0027 0.0054 0.0015 0.117 1.3441
C.V (%) 11.23 8.42 25.10 23.59 4.68 26.02 24.74 29.26 16.17 27.42
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*** and ": significant at 1% and 5% of probability levels and non-significant, respectively.
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Table 5. Effect of planting date on some morphological and physiological characteristics and quantitative and qualitative yield of savory

Drv weight Relativ Water use Water use Water use Essential
. Plant Number y Welg Shoot dry efficiency based efficiency efficiency Essential .
Sowing - of flowering . e water - . oil
height of weight on flowering based on based on oil .
date branches o content . yield
(cm) branches (.2 (g.m?) (%) branches Shoot essential oils  percentage (@.m?)
' @1 @17 (mg. I) '
17 March 30.13° 22.26° 175.6° 255.2° 71.24 % 0.160° 0.233" 3.238° 2.054° 3.547°
10 April 38.722 28.67 2 204.5® 308.9%® 71912 0.201° 0.303% 47472 2.404 2 4.775%
5 May 37.57°2 30.182 2292 3282 68.83 " 0.247°2 0.354°2 4.6102 1.897° 4,359 %

5,15 o0 i Jletl o 50 (S5l yge3] bl (gl e NS (S i B> S JBlas slls sl Kils oygi o 00
Means with the same letter(s) in the same column are not significantly different based on Duncan test (p<0.05).



AR Ve Gl oF 5,Les DY 5,90 o)l pt 2l)y LS pole

Number of side branches per
plant

ab 2 ab
30 bed
- de cde
20
15
10
5
0
11 12

ababc

17-Mar
ef m 10-Apr
f
13 14

Irrigation levels

S Jlas shlo slacnSile o)y (il a5Li slass gl cudlS g )b g 5 )kel golaw (RiSen Sl dnlia -) S
VO N s padd gl da dr s las asye e il e o SSls d}.a;l ookl 5 gl pre M (S ie B>
A SIS Sis 5l ol s ao,0 YO 9 0
Figure 1. Mean comparison of the interaction effects of irrigation levels and planting date on the branches
number of savory. Means with at least one similar letter are not significantly different based on the

Duncan test (p<0.05). Iy, I2, 13, and 14: 100, 75, 50 and 25%, evaporation (E) from the class A evaporation
pan, respectively.
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Figure 1. Mean comparison of the effect of irrigation levels on shoot water use efficiency of savory.

Means with at least one similar letter are not significantly different based on the Duncan test (p<0.05). Iy,
I2, I3, and l4: 100, 75, 50 and 25%, evaporation (E) from the class A evaporation pan, respectively
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