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Table 1. Meteorological information of agricultural station of Zahak in two growing seasons.

los S5k B Sk, Ao
oL Mean Temperature (C°) Evaporation (mm) Humidity (%)
Month
2016 2017 2016 2017 2016 2017

Ll 12.5 19 143 165 36 65
ESEP) 23 22 223 246 33 36
Sl 27 29 348 384 30 27
sls 32 33 605 529 16 20
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Note: The amount of rainfall in two years of cultivation is negligible
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Table 2. Results of soil physicochemical analyses of studied site before seed sowing.

sk Sl ela B : <l e A el sy e oal
Ju ’ S s 0
Texture Sl S t—o Water content (%) P K Zn Cu Fe
Year Y . OC (%)
(%) pH  EC(dSm™) PWP me k'
2016 e 8.1 3 0.32 133 5.4 114 106 024 056 2.89
Sandy
2017 Loam 8.1 3.2 0.36 13.2 52 112 101 027 059 271
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Figure 1. Interaction of four planting dates, two moisture stresses and two cultivars on plant height, SDV is the
abbreviation S water stress, D planting date and V cultivar, respectively.
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Table 3. Combined analysis variance of evaluation characteristics in millet varieties under drought stress and
planting dates.

. ) G5, bile s Slas . . .
i B R o
S.0.V ir Flowering Day ['0 Prolin Chlorophyll Dry forage yield weight Plant height
’ Maturity yield
Y 1 5.04™ 0375  0.093™ 0.001™ 65992 ™ 5070 ™ 0.003 ™ 15.1™
Error (Y) 4 1.74 10.156 0.012 0.003 65675 4943 0.007 2.90
S 1 1457 1014™ 49451" 87.5™ 531255665 35155705" 3.04™ 491417
Y xS 1 0.375™ 10.7 ™ 0.009 ™ 0.001™ 58954 ™ 3622™ 0.001™ 0.042™
Error (s) 4 0.740 12.8 0.004 0.001 64683 4550 0.005 0.271
D 3 153" 442" 1016™ 8.58" 53384157 2578302"° 0.738™ 5162
Y xD 3 0.264™ 131 0.016" 0.001™ 68962 ™ 3704 ™ 0.002™ 0.153™
DxS 3 3217 5417 319™ 0.74" 3129277129 1992724" 0.020™ 274"
Y xD xS 3 0.264™ 10.71™  0.003™ 0.001™ 60150. ™ 3589 ™ 0.017™ 0.153™
Error (D) 24 0.365 9.39 0.005 0.001 64492 4422 0.009 0.944
% 1 6.00™ 80.7"° 174" 0.502" 100992605 1519991" 27.8" 2872"
Y xV 1 0.167™ 10.7™ 0.103 ™ 0.001™ 68640 ™ 20894° 0.003 ™ 0.001™
SxV 1 96.1"" 9.37™ 0.716° 0.010™ 585156 2341344 0.158" 117"
DxV 3 9.17"" 39.2° 1.984"™ 0.051" 299188" 98425™ 0.085™ 190”
Y xDxV 3 0.111™ 10.9™ 0.014™ 0.001 " 68357 ™ 20659 0.001™ 0.111™
SxDxV 3 0.500™ 223™ 2.925™ 0.022" 62431™ 101328 0.050" 292"
YxSxDxV 4 0.125™ 10.8™ 0.008 ™ 0.001™ 59452 ™ 20659" 0.001™ 0.083 ™
Error (V) 32 0.438 10.3 0.005 0.001 64255 4374 0.005 1.26
CV (%) 1.25 4.59 428 3.28 3.76 4 4.43 54

ARRYA: leclwﬁ)bw Ol pma et Ol Sa 5 o
™, * and ** non-significant and significant at 5 and 1% probability levels, respectively
Sis 25 S Drought stress W Vi Variety «oils &b D : Planting date Jl.. Y : Year
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Figure 2. The interaction of four planting dates, two moisture stresses and two cultivars on 1000-seed weight,
S, D, V are the abbreviation S stress, D planting date and V cultivar, respectively.
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Figure 3. The interaction of four planting dates, two moisture stresses and two cultivars on the dry forage
yield, S, D, V are the abbreviation S stress, D planting date and V cultivar, respectively.
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Figure 4. The interaction of four planting dates, two moisture stresses and two cultivars on grain yield, S, D, V
are the abbreviation S stress, D planting date and V cultivar, respectively.
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Figure 5. The interaction of four planting dates, two moisture stresses and two cultivars on the concentration
of chlorophyll, S, D, V are the abbreviations S stress, D planting date and V cultivar, respectively.
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Figure 6. The interaction of four planting dates, two moisture stresses and two cultivars on proline
concentration, S, D, V are the abbreviation S stress, D planting date and V cultivar, respectively.
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Abstract

Background and Objectives: Drought stress is one of the important challenges of agricultural
crop production in the arid and desert region. One of ways of overcoming drought stress is that
resistant cultrivar was introduced and used to reduce the water consumption. Therefore, this
sutyd was conducted to asses the reaction of two millet cultivars to drougt stress in different
planting dates.

Materials and Methods: The experiments were carried out as a split plots arranged in
randomized complete block design with three replications in Zahak Agricultural Research
Station in 2015 and 2016. The main factor included planting dates (1, 15 and 30 March and 15
April) and drought stress (50, 65 and 80% of field capacity) were in sub sub plots. Grain yield
and traits of plant height, plant height, 1000 seeds weight, dry forage yield, chlorophyll, proline,
day to maturity, and day to flowering were determined.

Results: The results showed that maximum and minmun grain yield was obtained at 50 and 80
percent of filed capacity with average of 1679 and 469 kg hg™, respectively. Grain yield, day to
flowering number, day to maturing number, chlorophyle concentration, dry forage yield, 1000
seed weight, and plant height was affected by cultivars. Maximum grain yields was in Bastan
cultivar (1200 kg ha™). Grain yield, day to flowering number, day to maturing number,
chlorophyle concentration, dry forage yield, 1000 seed weight, and plant height was infulunced
by interaction effects of planting date, drought stress, and cultivar. Maxium grain yield (2711
kg hg), day to maturing (72.2 days), cholorphyle concentration (6.50 mg g), dry forage yield
(9475.6 kg ha), 1000 seed weight (4.55 g), and planting height (122.5 cm) were for Bastan
culrivar in 15 March and 50 percent irrigarion.

Conclusion: According to the obtained results of forage and grain yield, it seems that
planting at 15" March play a key role in increasing yield of millet, because of water and
temperature suffiencny. The plant at this date had more contribution to transfer the produced
phytotsenythetic materials to seeds. Howerver, delay in planting date resulted in late season heat
stress at seed filling time and abnormality in photosynthesis to transpiration ratio which it can
dercrease the transfer of photosynthetic materials to seeds. It seems that sowing of cultivar of
Bastan in comparison with conventional one has resulted in highest resistant to drought stress.
We can recommend as resistant cultivar of millet at 15™ of March palnting date and 50 percent
of field capacity

Keywords: Field capacity, Plant height, Prolin, Water deficiency
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