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ABSTRACT

Drought is one of the most important abiotic stresses which has serious effects on production and qual.ity
of crops and increasing %Iobal climate changes make this situation more serious. To investigate the
ghysmloglcal responses of wheat cultivars under moisture constraint conditions, a factorial experiment

ased on randomized complete block design (RCBD) with three replications was conducted at the Research
Farm of Agricultural and Natural Resources College of University of Tehran in 2014 -2015. Treatments
included three cultivars of wheat recommended for the region (Pishtaz, Sivand and Parsi), and four moisture
regimes (70, 90, 110 and 130 mm cumulative evaporation from evaporation pan). There was a significant
interaction between the cultivars and moisture regimes in terms of leaf area index and activity of catal.ase
enzyme, So that, Sivand cultivar with an average of 436 cm? had the highest leaf area index and Pishtaz
cultivar with 0.12 mgi/min, had the highest activity of catal.ase enzyme. The results showed no significant
difference in soluble carbohydrate contents. In contrast, Pishtaz cultivar had the highest mean
remobilization of soluble carbohydrates and remobilization efficiency (362 mg and 91/1%, respectively).
Moisture regimes also had different effects on the studied traits; so that, increasing the irrigation interval
from 70 to 130 mm cumulative evaporation resulted in reduction of leaf area, stem length and carbohydrate
storage and increase in the spad, the amount of remobilization of soluble carbohydrates, remobilization
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efficiency and activity of antioxidant enzymes.
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Table 1. Some soil physiochemical properties of experimental field.

Organic

Available K (mg Kg=  Available P (mg 1
) Kg) Total N (%) carbon (%) pH EC (dSm™) Texture
146 9.4 0.099 0.71 8.3 151 Loy
ay
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Table 2. Average monthly rainfall and evaporation in Karaj, 2014-2015.

Total evaporation (mm)

Total precipitation (mm)

November 66.3 23.9
December 6.3 314
January - 7.6
February 19.4
March - 19.6
April 110.5 47.3
May 251.2 2
June 371.2 75
Total 805.5 158.3
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*Planting and harvesting dates were November 17 and, July 2, respectively.

- Evaporation rate in the months marked with a dash was not estimated due to the freezing of the evaporation pan.
- Meteorological data have been received from the meteorological station of the Research Farm of Agricultural College

of University of Tehran.
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Table 3. Characteristics of the wheat cultivars examined in this experiment

Characteristics Pishtaz Parsi Sivand
Pedigree Alvand//Aldan/las58 Dove's"/Buc's"//2*Darab Kauz"S"/Azd
origin Iranian Iranian Iranian
Growth type Spring Spring Spring
Approprlea\:eeatzsultlvatlon Moderate Moderate Moderate
Growth period Fairly early Fairly early Early
Average Yield 8725 kg/ha 8581 kg/ha 8683 kg/ha
L i . i . irrigated
Cultivation type irrigated farming irrigated farming farming
Drought response Tolerant Moderate tolerant Moderate
tolerant
Year Introduced 2002 2009 2009

Source: The site of the Agricultural and Natural Resources Research Center of Markazi Province

http://manrrc.ir/1396/02/02/%D8%A7%D8%B1%D9%82%D8%A7%D9%85-
% DA% AF%D9%86%D8%AF%D9%85/
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Table 4. Mean soil moisture percentage before irrigation in moisture regimes

o moisture regimes 70 mm 90 mm 110 mm 130 mm
soil moisture percent
Gravimetric water content (%) 111 9.1 7.9 6.5
Volumetric water content (%) 16.8 13.8 12.05 9.8
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Table 5. Variance analysis (mean square) of wheat traits evaluated under different moisture regimes.

of Storage Remobilization Specific Remo_bilization
SOV df Stem Leafarea  SPAD Soluble of Soluble content of efficiency of CAT APX
length index Value carbohydrates  carbohydrates Soluble Soluble activity activity
carbohydrates  carbohydrates
Rep 2 422.7 102.2 131 245.1 85.7 1.88 131 0.000025 0.00372
Cultivars 2 266.6™  240.3"™ 5.3 4435 2508.25** 2.08** 69.2* 0.00098**  0.0048 "
';;gﬁ';” 3 198.2%%  55878%%  Q93**  27251%* 1650.4%* 027" 451.3%* 0.0022%*  0.2061%*
Cultivar x
Water 6 7.6"™ 3136.7**  3.2"™ 109.0™ 23.2m™ 0.06" 5.8 0.00048**  0.0058"
regimes
Error 22 32.3 234.2 6.2 229.0 116.6 0.14 13.9 0.00010 0.00512
CV% 7.7 4.9 5.0 3.8 3.0 7.1 4.1 13.1 12.7

Ao, S g gy Jleixl a5 o cime g ,l0 S CuS 5 4y s g 5 NS
ns, * and **: non-significant, significant at 5% and 1% of probability levels, respectively.
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Figure 1. Mean comparison of the green leaf area (cm?) under different moisture regimes. Columns with
the same letters are not significantly different at 5% of probability level based Duncan test.
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Table 6. Mean comparison of the evaluated traits under the main effects of the experimental factors

- Specific Remobilization
Main effect of Stem of Storage Remobilization content of efficiency of APX
. Soluble of Soluble SPAD L
wheat cultivar length soluble soluble activity
and irrigation (cm) carbohydrates  carbohydrates carbohydrates  carbohydrates Value (mg/min)
(mg/stem) (mg/stem) (%) (%)

Parsi 78.7a 335.4b 4.97b 86.5b -
Pishtaz 73.1b 362.06a 5.51ab 91.1a -
Sivand 69.3b - 357.41a 5.793a 90a - -

70 mm 78.9a 419.2a 335.1c - 80.1c 46.87b 0.42c
90 mm 75.5ab 397.8b 347b - 87.2b 48.06b 0.48c
110 mm 72.6bc 384.1bc 359.8a - 93.620a 49.21b 0.58b
130 mm 67.8C 381c 365.3a - 95.86a 54.4a 0.76a

25,105 (gl e Dgld wo 0 i gebas 10 (5SSl ae3T lul 1 g (g lel Bl 1S e g sl slagygies
Columns with the same letters are not significantly different at 5% of probability level based on Duncan test.
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Figure 2. Mean comparison of the catalaze activity (mg/min) under different moisture regimes. Columns
with the same letters are not significantly different at 5% of probability level based on Duncan test.
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