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Effect of water deficit stress on some physiological traits and water use efficiency
of some Iranian melon landraces
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ABSTRACT

In order to evaluate some Iranian melon landraces for water stress tolerance, an experiment was set out in a split plot
design based on RCBD with three replicates in research field of University of Zanjan. Treatments were consisted of
three irrigation levels (100, 66 and 33% of ETC) as main plots and 7 landraces of Iranian melon as subplots (‘Kali’,
‘Orshang’, ‘Mouri’, ‘Mozi’, ‘Shirazi’, ‘Ezmir’ and ‘Eyvanekey’). The results indicated that water deficit stress
significantly increased proline content, peroxidase and catalase activity and reduced leaf relative water content
(RWC), yield and vitamin C content. The highest water use efficiency (WUE) was observed in 66% water stress. The
landraces had significant difference for physiological traits. The highest values of RWC, proline and vitamin C
content were obtained in landraces of ‘Kali’ and ‘Mouri’. Also the highest POX activity, WUE and yield were
obtained in landraces of ‘Ezmir’ and ‘Mozi’, respectively. According to the results ‘Eyvanekey’ and ‘Mozi’ with
highest and lowest yield reduction under water deficit stress was tolerant and sensitive landraces respectively.
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Table 1. Physical and chemical properties of the soil used in the experiment

Organic Soil texture Calcium EC Bulk density Gravel Clay Silt Sand
matter (%) carbonate (%) (ds/m) (glcm®) (%) (%) (%) (%)
111 Sa’;g;’;'ay 14.09 313 145 17.85 17 27 56

lag] 53910,5 oo g 05,5 sloesgs ol Y Jgor
Table 2. Melon landraces names and their collecting locations

Collecting location Local Name Collecting location Local Name
Flesh color . Flesh color .
in Iran of landrace in Iran of landrace
Cream Zanjan Shirazi-E Yellow Torbat-e Jam Kali-A
Greenish Cream Shabestar Ezmir-F Yellow Torbat-e Jam Orshang-B
Orange Garmsar Eyvanaki-G Orangish Yellow Torbat-e Jam Mouri-C
Yellowish Cream Shabestar Mozi-D

&.Laﬂ 5 ookl 5,90 65,5 (slrodgd bgue ) S
Figure 1. Fruit of melon landraces used in the experiment
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Table 3. Mean comparison of the traits measured in the different irrigation levels

Catalase Peroxidase Water use

Irrigation Proline Relative water Vitamin C (umol H,0,.g (units.gt efficiency Yield
2M2. .
(ETC%) (ma/g FW) content (%) (mg/100 ml) FW.min") FW.min") (kg/m®) (kg/ha)
100% 121c 76.98 a 0.96 a 533¢c 042c 11.15b 33102a
66% 1.75b 75.27b 0.91ab 593b 0.55b 12.39 ab 19074 b
33% 2.99a 7249c¢ 0.87¢c 6.85a 0.71a 14.25a 12804 ¢

e 5SS 03] o0 O Jleist mhaws 4o o cime GBS gy S ie By S pS s b glo Sl (gt o 40
In each column means with at least one common letter are lacked significant difference at 5% probability level based on Duncan multiple range test.
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Table 4. Mean comparison of the traits measured of some Iranian melon landraces

Yield g?lf?é?gnlise P?L?])i(tlsda,sf ( mCoellti'Ia(s)e 1 Vitamin C Relative water Proline Landrace
(kg/ha) (kg /ms)y FW.mir%‘l) “lemzin_gg (mg/100ml) content (%) (mglg FW)

15136 ¢ 8.61d 0.49 cd 5.65a 1.09a 79.45a 270 a Kali
25516 abc 14.10 be 0.41d 6.08 a 0.76 b 74.74¢c 2441 Orshang
13317 ¢ 7.80d 0.70b 6.50 a 1.07a 79.26 a 2.66a Mouri
30888 a 19.95a 0.50 cd 5.72a 0.79b 76.19b 1.09e Mozi
16756 bc 10.04 cd 0.44d 6.14a 113a 65.81e 1.54d Shirazi

21587 abc 12.78 bed 0.84a 5.74 a 0.75b 76.97 b 1.26e Ezmir
28418 ab 15.53 ab 0.55¢ 6.42a 0.79b 71.97d 2.18¢c Eyvanaki

A S5l 03] dop0 O Jleisl mhaws ;o o sime BB (yg0s S i By S pS s b sloSilee (i 5o 50
In each column means with at least one common letter are lacked significant difference at 5% probability level based on Duncan multiple range test.
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Figure 2. Effect of Irrigation levels (100, 66 and 33 ETC%) on relative water content of Iranian melon landraces
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Figure 3. Effect of Irrigation levels (100, 66 and 33 of ETC%) on proline content (mg/gFW) of Iranian melon landraces
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Figure 4. Effect of Irrigation levels (100, 66 and 33 of ETC%) on fruit yield (kg/ha) of Iranian melon landraces
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