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Response of some watermelon accessions to water deficiency stress induced by poly
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ABSTRACT

In order to study the response of five watermelon accessions (TN.93.765, TN.93.469, TN.93.485, TN.93.425 and
TN.93.330) to drought stress an experiment was conducted as factorial experiment in Randomized Completely Block
Design with three replications. This research were investigated in hydroponic system with four levels of osmotic
potential induced by poly ethylene glycol 6000 (PEG) including 0 as control, -0.4, -0.8 and -1.2 MPa. Based on
results among accessions remarkable differences were observed. Accessions of TN.93.765 and TN.93.485 revealed
the lowest reduction in fresh and dry weight and leaf area and also the highest amount of photosynthetic pigments at
severe stress condition (-1.2 Mpa). Amount of chlorophyll and carotenoid pigments gradually increased with
increasing osmotic potential up to -0.8Mpa but reduced at -1.2 Mpa. Accessions of TN.93.765 from Isfahan and
TN.93.485 from Khorasan obtained maximum amount of proline, total phenolic compound and antioxidant capacity
in severe stress condition. Based on the results we could demonstrate that these accessions were more tolerable to
drought stress in comparison with others.

Keywords: osmotic potential, phenolic compound, photosynthetic pigment, proline, watermelon.
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Table 1. Variance analysis of the effect of drought stress and accession on the evaluated traits

Mean squares

Shoot Shoot Root Root Total Total

Sou'rcg df fresh dry fresh dry Leaf Proline phenol antioxidant Cha Chb Carotenoid
of variation - - - ) area . -
weight weight weight weight concentration  capacity

Accession 4 37.017 0937 948" 0.127 18246408.7" 37.40°  1862.9" 607.337 16.24" 346 235
Stress 3 531.90" 3.35" 0.37™ 0.033" 35441788.4" 5855  5817.7" 3976.1" 218" 1027 031"
Accession x Stress 12 169.02” 1.18™ 2.23™ 0.029™ 1422407.4™ 6.87" 143" 210.29™ 7.84™ 17.60" 1.36"
Error 40 211 0.001 0.86 0.0001 591780.0 0.014 17.13 0.86 0.005 1.69 0.002
C.V. (%) 563 121 2325 521 8.29 3.25 6.93 3.95 149 6.21 2.68

ns,* and **: Non significant, significant at 5 and 1% levels of probability, respectively. a0, 0 51 Jloio! mhas 1o Jls gine o pme ;8 5 5 4 1 g 23 S

Ch a: Chlorophyll a, Ch b: Chlorophyll b.
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Table 2. Mean comparison of studied traits on five watermelon accessions under different levels of drought stress
induced by PEG

Osmotic Shoot Shoot Root Root Leaf Chloroghyll Chioroghyll
Accession  potential  fresh weight dry weight fresh weight dry weight area Carotenoied
2 a b
level (mPa) @ () @ ()] (mm°)

0 30.73 de 2.94c 3.47cdef 0.20g  10171.53cde 4.36j 2.3gh 1.11m
TN.93.469 -0.4 26.05 f 2.14j 3.40bcdef 0.20g  9040.30efghi  4.52i 4.86bcde 1.27k
R -0.8 21g 1.97k 3.23def 0.17i 7804.37hij 6.54d 5.92abcd 2.26d
-1.2 15.4hi 1.160 2.72f 0.13j 7007.13jk 3.27Tm 1.83gh 1.16l
0 43.7a 3.51a 3.83bcdef 0.27e 12455.07b 4.51i 2.10gh 1.36j
TN.93.425 -0.4 16.73 h 1.36m 3.33cdef 0.25e 11123.90c 4.76h 3.83defg 2.16e
R -0.8 27.83f 2.16j 3.20cdef 0.20g 9090.00efgh 6.71c 6.06abc 2.55¢
-1.2 16.5h 1.33m 2.45f 0.14j 8999.57efgh  4.14k 2.08gh 1.54i
0 33.63c 2.75e 5.00ab 0.42a 10802.37cd 5.08g 6.82ab 2.14e
TN.93.485 -0.4 26.47f 2.63f 5.01ab 0.33c 9471.17defg 5/93e 3.06efgh 1.769
A -0.8 26.4f 2.34i 5.03ab 0.38b 7961.47ij 7/70a 8.01a 2.65b
-1.2 16.3hi 153 4.62bcde 0.31d 7982.40ij 5/48f 2.92abc 1.64h
0 32.87 cd 2.55g 2.93ef 0.18hi 9540.37def 3/521 1.85gh 1.05m
TN.93.330 -0.4 28.33 ef 2.41h 2.50f 0.17hi  8114.80fghi 2/02n 1.27h 0.78n
R -0.8 19.37¢g 1.26n 2.50f 0.10k 7607.87ijk 1/770 1.21h 0.690
-1.2 13.07j 0.90 2.48f 0.10k 6241.97k 1/700 1.18h 0.480
0 39.53b 2.56g 3.90bcdef 0.34c 13883.13a 4/74h 4.55cdef 1.74g
TN.93.765 -0.4 30.57de 2.99b 3.83bcdef 0.3d 9238.38efgh 5.18g 2.76efgh 2.04f
A -0.8 28.23 ef 2.83d 3.82bcdef 0.27ef 10087.07cd 7.42b 6.68efgh 2.99a
-1.2 20.67g 1.96k 3.70cdef 0.23e 10083.3cd 4.24k 2.45fgh 1.63h
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Different letters in each column show significant differences at P<0.01.
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Figure 1. Means proline means of Watermelon accessions at different levels of drought stress by PEG
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Figure 2. Total phenolic compounds means of Watermelon accessions at different levels of drought stress by PEG
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Figure 3. Total antioxidant capacity means in Watermelon accessions at different levels of drought stress by PEG
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