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ABSTRACT

The purpose of this experiment was to investigate the effect of deficit irrigation and chitosan on some physiological
traits of Mentha spicata L. This experiment was conducted in a completely randomized block design in a split plot
arrangement with three replications in University of Zanjan. The experimental treatments were irrigation at two levels
(100% and 60% field capacity) as the main factor and chitosan treatment at three levels (0, 50 and 100 mg/l) was
considered as a sub factor. The results showed that spraying with chitosan increased chlorophyll content. The highest
chlorophyll content (1.240 mg gr* f.w) was obtained at 100 mg/I chitosan under complete irrigation conditions
(100% field capacity). The spraying application of 100 mg/l chitosan and deficit irrigation conditions (60% field
capacity) caused the highest amount of carotenoids (0.45 mg gr™* f.w), phenol (9.989 mg gr* f.w), flavonoid (6.993
mg gr* f.w) and proline (23.96 mol gr* fw). The highest level of antioxidant activity (91.16%) was observed in 50
mg/l chitosan under deficit irrigation. Also, deficit irrigation and chitosan had a positive effect on the essential oil
yield, so that the highest essential oil yield (10.44 kg/h) was obtained at 100 mg/I chitosan concentration and under
deficit irrigation conditions. Overall, the results showed that chitosan treatment had positive effects on drought stress
and non-stress conditions and improved the negative effects of drought stress.
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Table 1. Soil parameters of the experiment location

H EC Nitrogen Calcium Sodium Potassium Organic Matter Soil Sand Clay Silt
P (ds/m) (%) (gr/Kg) (gr/Kg) (%) texture (%) (%) (%)
74 15 0.07 0.12 0.13 0.94 Loamy clay 25 37 38
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Table 2. Results of variance analysis effect of deficit irrigation and chitosan on chlorophyll, carotenoids, flavonoid,
phenol, antioxidant activity, proline, relative water content, essential oil content and essential oil yield of Mentha

spicata L.
Source of f N,fatr'] o Relati Essential _ Essential
.. . . ntioxiaani . elative ssential ssential
variation Chlorophyll  Carotenoids Flavonoid  Phenol activity Proline water content il content ol yield
Replication 2 000036™ 000016™ 0321 0217  0525®  0078® 124037  0061™ 0.192™
Irrigation 1 042" 0.023" 17177 19.040" 13585" 775.848  117.815" 4254"  167.53"
error 2 00021 0.0002 0.060 0.102 0.893 0.124 34.361 0.051 0.77
Chitosan 2 015" 0.010™ 10877 10.182" 16.865~ 50.020"  35.617™ 3324”7 1018
Irrigation x Chitosan 2 0.01" 0.0008" 191" 2.064" 1.50 0649  61.026™ 0.220" 6.22"
Experimentalerror 8 0.0014 0.00016 0.247 0.246 0.931 0.369 33.97 0.036 121
CcVv - 417 3.56 12.04 7.14 1.08 3.12 9.76 8.25 17.46
oy ) 50 Jlasl o (o lo g Dolds g o cixe Diglas Sgud oS 5 4y e 5 % NS

ns, *, **: Non-significantly differences and Significantly differences at 5 and 1% of probability levels, respectively.
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Figure 1. Mean comparison interaction effect of chitosan and deficit irrigation on chlorophyll content of Mentha
spicata L. (C: Control Ch1: 50 mg.l of Chitosan Ch2: 100 mg.| of Chitosan)
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Figure 2. Mean comparison interaction effect of chitosan and deficit irrigation on carotenoids content of Mentha
spicata L. (C: Control, Ch1: 50 mg.l of Chitosan, Ch2: 100 mg.l of Chitosan)
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Figure 3. Mean comparison interaction effect of chitosan and deficit irrigation on phenol content of Mentha spicata
L. (C: Control, Ch1: 50 mg.l of Chitosan, Ch2: 100 mg.l of Chitosan)
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Figure 4. Mean comparison interaction effect of chitosan and deficit irrigation on flavonoid content of Mentha
spicata L. (C: Control, Ch1: 50 mg.l of Chitosan, Ch2: 100 mg.I of Chitosan)
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Figure 6. Mean comparison interaction effect of chitosan and deficit irrigation on antioxidant activity content Mentha
spicata L. (C: Control, Ch1: 50 mg.| of Chitosan, Ch2: 100 mg.I of Chitosan)
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Figure 9. Mean comparison interaction effect of chitosan and deficit irrigation on essential oil content of Mentha
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