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Extended Abstract

1. Introduction: Summer savory (Satureja hortensis L.) is an annual to perennial herbaceous and aromatic plant of the
Lamiaceae family. The essential oil of savory is widely used as an antioxidant and antimicrobial agent in the food and
pharmaceutical industries. Available water is one of the climatic factors that affects the distribution of plants around the world.
Some studies have shown that water shortage reduces the yield of plants. It is important to achieve maximum yield in plants.
Planting date by adapting the growth stages of the plant with soil and air temperature, day length, rainfall and other
environmental factors affect crop growth and yield. Considering that Iran is located in arid and semi-arid regions and the
production of vegetable seeds is of great economic importance, so determine the management methods that are compatible with
regional conditions and can achieve maximum quantitative and qualitative performance, is important. Determining the best
planting date by creating favorable growth and development conditions while making optimal use of water and soil resources
will improve the growth status of the plant. Therefore, this study was conducted to investigate the effect of planting date and
irrigation levels on savory grain yield in Birjand.

2. Materials and Methods: The experiment was conducted in Birjand in 2016-2017 as a split plot based on a randomized
complete block design with three replications. Irrigation levels (100, 75, 50 and 25% evaporation from Class A evaporation
pan at five-day irrigation intervals) and planting dates (March 16, April 11 and May 5) were as the main plots and sub plots,
respectively. Each subplot consisted of four six-meter-long planting lines in which seeds were sown on either side of 50 cm
wide ridges. The distance between subplots was 0.5 m, between two main plots was one meter and between two replications
was three meters. Seed sowing was done by hand based on the date of sowing.

3. Results and Discussion: The results showed that reducing the amount of irrigation water to 50% of evaporation from the
pan, did not have any significant effect on the most studied traits, but in the treatment of 25% of evaporation from the pan,
number of lateral branches (13.7%), grain yield (51.5%), biomass yield (35.2%) and harvest index (25.9%) decreased compared
to 100% evaporation treatment from the pan. Planting dates in March and April were not significantly different in terms of the
most studied traits (except for remobilization rate and remobilization efficiency), but delay in planting to May 15, reduced plant
height, number of lateral branches, remobilization rate, remobilization efficiency and grain and biomass yield, but increased
flowering branches and total vegetative biomass. The interaction of irrigation levels and planting dates on crop growth rate
(CGR), contribution of remobilization in grain yield and dry weight of seed branches were significant. The highest crop growth
rate (CGR) was related to the treatment 75% evaporation from the pan and planting dates of April 21 and May 15 (10.3 and 11
g m2 day?, respectively). The highest dry weight of seed branches was related to treatment 100% evaporation from the pan
and March 16 (621.7 g m?).

The results of comparing the means showed that decreasing the amount of irrigation water, remobilization rate and efficiency
increased, so that in the treatment of 50 and 25% of evaporation from the pan compared to the 100% of evaporation from the
pan, the highest amount of remobilization (3121.2 and 273.3 g m, respectively) and the remobilization efficiency (1.15 and
0.99%, respectively) was obtained. Therefore, current photosynthesis was not enough to fill the seeds, thus the need for filling
the seeds (especially carbohydrates) is compensated by re-transferring photosynthetic materials stored in different parts
especially the stem. In some cases, current photosynthesis may not be enough to fill the seeds under optimal growth conditions,
and the plant may be somewhat dependent on storage compounds. Delay in planting reduced remobilization content and its
efficiency in savory, so that the delay in planting from march 17 to May 6 caused reduced it 44.8% and 57.6%, respectively.
4. Conclusion: Totally, the highest remobilization contribution in grain yield was related to the treatment 25% evaporation
from the pan and planting dates April 11 (236.5%). On the other hand, considering save water in Birjand, aimed to maximum
vegetative biomass production, irrigation levels of 50% evaporation from the pan at five-day irrigation intervals and planting
on May 5 is recommended. In addition, planting on April 11 is recommended to achieve maximum savory grain yield.
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Table 1- Average climatic indicators of the test site during the summer savory growth period
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Table 3- The effect of planting date on morphophysiological characteristics and savory yield

asL oloxy wost (e il o Slos S ySloc
GSeew, o dome JUBl 0l e Jlist 1yt5 B :
Sl &l (o ssib) N’lj n)1 be‘:rﬁof. (&2yor0 y2 055 (% y3) 2 e G
Planting date pjant height  lateral re'r?wi)stl)mzlgtfon Remobilization (&7 (&3 £59)
(cm) branch per @m? efficiency (%) Grlfmhy!fld B'°|°£'Cr?|_¥'e|d
Plant (kg ha™) (kg ha)
il 7 41.97% 3515 288.0? 1.18° 52.542 745.9°
26 March
52TV ysage 34600 242 5 0.875 45.06% 682.0°
21 April
DR Y7 LR P 159.0° 0.50¢ 35.95b 560.3°
15 May

5l (gl gire BN doyo gy Jleis e 4o lo cime B JBlas 503T Gulusl p eygim B 0 S piie By y syl slapnSile
Means followed by the same letters in each column are not significantly different according to Least Significant Difference (LSD)
test (P<0.05).
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Table 4- Effect of irrigation on morphophysiological characteristics and savory yield

S Slos
JUS! ¢yl 30 e s e le
as Lo oloss o sz JUss! ot J ] 5 sy
] g1y ouilx o o) 3 ps5) 5 '
Irri a';i.on* Number of (@rere 2 p5) . ) . (&4 70 30 ( : (wes)
g lateral branch Assimilate Remobilization o EX7 Harvest
remobilization efficiency (%)  CGrainyield  pjgjogical index
per Plant ‘ (kg ha't) Yield
(g m?) (%)
(kg.h-1)
100 5.35.542 162.4° 0.60°¢ 57.952 757.12 7.552
75 36.28?2 164.4° 0.65 49.322 779.42 6.34%
50 34.032 321.2a 1.152 42.78% 624.3% 6.61%
25 30.65° 273.3a 0.99% 28.09° 490.5° 5.59°

W5l (gl e B ao o iy Jleiml hans [0 lo e IS JBlas yael bl s i 10 50 S e By (gl sl Silee
Means followed by the same letters in each column are not significantly different according to Least Significant Difference (LSD)
test (P<0.05)
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Table 5- The effect of planting date on some physiological characteristics of savory under different
levels of irrigation

Jgazmo 0y Cs puw ailo o ySlos o duzmo JLEG e
bl CilS F )b Planting date (392 2% &0 » £55) (2,2)
Irrigation” Crop growth rate Contribution of reserves to grain yield
(g m? day™) (%)
RCFWA F2 26 March 9.7% 545
100 259,98 T 21 April 9.08%°¢ 53.61
G| 10 15 May 5.55¢¢ 48.6
RCFWA F2 26 March 7.50%4 78.8%
75 529,9,8 ¥ 21 April 10.30? 70.5¢f
Caigrs,)| 10 15 May 11.052 38.61
Sidl Y 26 March 6.20°¢ 136.1¢
50 29,95 Y 21 April 9.032°¢ 132.6%
G| 10 15 May 4.21% 158.9%¢
aziul Y£ 26 March 3.99¢% 211.5%
25 9,8 Y 21 April 3.33¢ 236.52
Ceig, 10 15 May 4.28¢% 122.2¢¢

2,05 (o cire WS oy iy Jloi rbaw 5o jlo cime M| JBlas yg03T Ll g 1 50 S e g (sl sl il
Means followed by the same letters in each column are not significantly different according to Least Significant Difference (LSD)
test (P<0.05)
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Figrue 2- The effect of planting date on dry weight of seed branches of savory under different levels
of irrigation
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