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ABSTRACT

Drought is one of the most important factors limiting plant growth worldwide and the most common environmental stress.
In response to environmental stresses, abscisic acid (ABA) plays an important role in initiating and coordinating many
physiological and biochemical processes in reducing oxidative stress. To study the effects of abscisic acid on some
antioxidant enzymes and proline of Lavendula angustifolia cv. Organic Munestead under deficit irrigation stress, a pot
experiment was conducted as factorial based on randomized complete block design with three replications. The treatments
were four levels of irrigation regimes (30-40, 50-60, 70-80 and 90-100 percent field capacity (FC)) and ABA including three
levels (0, 15 and 30 mM/L). Traits evaluated in flowering stage. The highest level of drought resulted an increasing 91% in
proline and decreasing 29.88% in carotenoid compared to control. Abscisic acid had a significant effect on all traits, except
of carotenoid content. Abscisic acid 30 mM/L spray and irrigation regimes 30-40 percent FC induced the highest content of
CAT, POD and SOD, while the maximum of antioxidant activity (70.54 mg/g DW) has resulted in ABA 15 Mm/L
application and irrigation regimes 50-60 percent FC and the maximum of proline (2.51 mg/g DW) has resulted in ABA 15
mM/L application and irrigation regimes 30-40 percent FC. The highest fresh and dry weight of shoot and root were
obtained from non-application of ABS in irrigation of 90-100% FC. It is determined abscisic acid application in deficit
irrigation stress conditions increased the activity of antioxidant enzymes of lavender to counteract the negative effects of
deficit irrigation stress.
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Texture  %Sand  %sSilt  %Clay Kp(;";) P(ava)

p.p.m

0.C% N (%)

T.N.V EC*10 Depth . Lab
%) SP @sm P (cm) Description "

Clay -Silty 42 42 12 256 24.8 0.9

5.59 14186 4076 7.34 0-30 Gorgan 947
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Table 2. Results of variance analysis of abscisic acid and deficit irrigation on fresh and dry weight of shoot and root,
prolin and carotenoid of lavender

Mean of squares

Source of variation df Shoot Shoot Root fresh Root Proline Carotenoid
fresh wieght  dry wieght weight dry weight

Replication 2 98.22 69.37 167.16 0.98 0.031 0.003
Deficit irrigation 3 151042 1351.02" 1738.93” 669.35” 1.28™ 0.036™
Abscisic acid (ABA) 2 1889.13” 1910.95™ 517.37" 1311.67" 0.625™ 0.001"™
Deficit irrigation xAbscisic acid 6 169.317 120.85™ 73.76™ 128.44™ 0.146™ 0.005™
Error 22 47.50 29.96 116.70 24.17 0.029 0.002
C.V. (%) 7.27 11.99 11.86 10.64 8.83 20.16
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*** ns: Significantly difference at 5% and 1% of probability levels and non-significantly difference, respectively.
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Continued table 2. Results of variance analysis of abscisic acid and deficit irrigation on antioxidant activity and
activity of some enzymes in lavender.

Mean of squares

Source of variation df Antioxidant - Scorbate Superoxide
activity Catalase Peroxidase peroxidase dismutase
Replication 2 2.90 518.47 523.03 3538.23 662.48
Deficit irrigation 3 1425.26™ 82514.72"™ 15976.99"  23126.28" 24454.00™
Abscisic acid (ABA) 2 844.38" 29265.62  3973.647  10274.12” 8881.11"
Deficit irrigation xAbscisic acid 6 107.73" 3161.35" 713.16" 2404.34™ 970.66"
Error 22 22.58 121157 219.23 1230.03 364.07
C.V. (%) 8.73 9.23 7.03 10.80 6.63

OIS g Sglas 995 9wy Y 9 O Jleisl a0 lo pe gldi oS 5 4y NS g sk e
. *** ns: Significantly difference at 5% and 1% of probability levels and non-significantly difference, respectively.
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Figure 1. Mean comparison interaction effect of abscisic acid and deficit irrigation on aerial fresh wieght of lavender.
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Figure 2. Mean comparison interaction effect of abscisic acid and deficit irrigation on aerial dry wieght of lavender
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Figure 3. Mean comparison effect of deficit irrigation on root fresh wieght of lavender.
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