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Growth, yield and physiological responses of watermelon cv. Charleston Gray grafted
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ABSTRACT

In order to study the effect of deficit irrigation stress on growth, yield and physiological traits of watermelon (Citrullus
lanatus cv. Charleston Gray), an experiment was carried out in a split plot based on randomized complete block design with
three replicates in university of Zanjan. Treatments consisted of three irrigation levels (100%, 70% and 50% Crop
Evapotranspiration (ETc)) and grafting (plants grafted on bitter apple and ungrafted plants). Results showed that deficit
irrigation stress significantly decreased growth, yield and water use efficiency (WUE) and increased electrolyte leakage and
proline content. The highest value of fruit yield and WUE were obtained in ungrafted and grafted plants under irrigation
100% ETc. The maximum soluble solid content was recorded at grafted plant under deficit irrigation 50% ETc. The highest
leaf area, plant length, fruit firmness and RWC were obtained in ungrafted plants under irrigation 100% ETc. The maximum
POX activity was observed in grafted plants under deficit irrigation 50% ETc. Bitter apple rootstock decreased calcium
concentration under irrigation 100% and 70% ETc and increased blossom end rot (BER), but by increasing deficit irrigation
stress, calcium concentration in ungrafted plants was decreased and BER was increased. According to the results, grafting
on bitter apple rootstock had no positive effects.

Keywords: Blossom end rot, fruit weight, total soluble solids, water use efficiency.
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Table 1. Soil physical and chemical parameters of the experiment location

pH EC Nitrogen Calcium Sodium Potassium Organic matter Soil Sand Silt Clay
(dS/ m) (%) (9/ kg) (9/ kg) (9/ kg) (%) texture %) (%) (%)
74 1.49 0.07 0.12 0.13 0.94 Loamy clay 25 38 37
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Table 2. Comparison of the effects of grafting and irrigation'on growth, yield and fruit quality of watermelon cv.

Charleston Gray.

Leaf Plant Fruit number Mean Yield Water use TSS Fruit
Treatment area length fruit weight 1 efficiency . firmness
2 per plant (t.ha™) 3 (°Brix) "
cm?) (cm) (ka) (kg. m") (kg.cm™)
Irrigation rate (ETc)
100 83.62° 285.9° 1.68° 6.81% 80.3 * 34.8% 9.26° 52l1a
70 58.66%  2256° 1.16° 422° 34.3° 21.2° 9.62° 432"
50 36.94° 152.7°¢ 1° 3.29°¢ 235°¢ 20.4° 10.04° 352°
Grafting
Grafted 4701°  236.7° 1.38° 4.40° 453% 25.6° 10.23° 3.74°
Ungrafted 72.46° 206.1° 1172 5.14% 46.8° 2542 9.05° 496°
Significance
|I'I’IgatI0n (I) ** **% *%* *%* *% ** * *%*
Grafting (G) N < ns ns ns ns wx wox
I X G *x *k * * * * * *

oy B g ) Jleisl o )0 Jls g Sglas ¢l e Sglas yguy sk g % S

A (5SS 305l o 10 O Jlao] bans 48 Jlo sime BB (00 S e B o S o5 Cend b sl Silee (g o 40
ns, *, **: non-significant and significant at 5 and 1% probability levels, respectively.
In each column means with at least one common letter are not significantly different at 5% probability level based on Duncan multiple range test.
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Table 3. Interaction effects of grafting and irrigation on growth, yield and fruit quality of watermelon cv. Charleston Gray

Leaf Plant Fruit Mean Yield Water use TsS Fruit

Treatment area length number  fruit weight thal) efficiency (°Brix) firmness

(cm?) (cm) per plant (kg) ‘ (kg. m®) (kg.cm™)

Irrigation rate (ETc)  Grafting

100 Grafted 65.78" 275.3ab 1.8° 5.66° 73.8%  32.01% 10 42"
Ungrafted  101.5° 296.4a 15%® 7.95° 87° 37.75°% 8.52¢ 6.2°
20 Grafted 46,36 259.7b 1.3 4,03° 37.1°  2303™ 1010® 37¢
Ungrafted  70.96° 1915¢ 1° 441" 315°  19.53° 9.09% 49°
50 Grafted 28907 175.06 ¢ 1° 35° 251°  21.82°  10.53° 32°¢
Ungrafted  44.97%  130.3¢ 1°¢ 3.06° 21.9°  19.02° 9.55™ 37

Ak SIS yge3l oyl Jleist gmlaw 4o lo cime BT (yg0s S e By S pS e b (slo Sl (g yo 50
In each column means with at least one common letter are not significantly different at 5% probability level based on Duncan multiple range test.
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Table 4. Comparison of the effects of irrigation and grafting on fruit quality and physiological traits of watermelon
cv. Charleston Gray

Treatment Calcium Blossom Electrolyte Proline Relative water Peroxidase
(%) end rot (%) leakage (%) (mg.gFW™?) content (%) (Units.g™ FW.min?)
Irrigation rate (ETc)
100 1.85° 246° 7422° 4.16° 785% 0.68°
70 151° 27" 7862 6.05° 73.1° 0.74"
50 0.94° 712° 83.94° 11.53° 67.05°¢ 0.94%
Grafting
Grafted 1.2° 53.3% 77.96" 792 69.8° 0.85%
Ungrafted 1.67° 28.6° 80.23° 6.57° 759° 0.73°
Significance
Irrigation (1) wx wx w* wx wx wx
Grafting (G) K% *% * *% *% *%
I X G * ** * **k * *k

o0 0 g ) Jloiol mha )0 o g gl ¢l pme glas gy e g % S

A (5SS 905l o 10 O Jlao] bans 48 Jlo sire BB (00 S e B o G o5 Cend b o Kilee (gt o 40
ns, *, **: non-significant and significant at 5 and 1% probability levels, respectively.
In each column means with at least one common letter are not significantly different at 5% probability level based on Duncan multiple range test.

SOl oy ailgain bre CoieS 5 (Soiglnsed Slao ikl 5 Wsm blite 510 Jsox
Table 5. Interaction effects of grafting and irrigation on fruit quality and physiological traits of watermelon cv.
Charleston Gray

Treatment Calcium  Blossom Electrolyte Proline Relative water Peroxidase
(%) end rot (%) Leakage (%) (mg.gFW?)  Content (%)  (Units.g FW.minY)
Irrigation rate(ETc)  Grafting
100 Grafted 1.44" 48.33° 73.32¢ 4.96°¢ 76.6° 0.74¢
Ungrafted 2.27° 1¢ 75.12 3.36¢ 80.5° 0.61°¢
20 Grafted 1.279 51.6° 76.94™ 6.85° 67.8° 0.84°¢
Ungrafted  1.75° 2.3¢ 80.30% 5.24° 78.4° 0.64°
50 Grafted 0.9° 60° 83.42® 11.95° 65.1° 0.947
Ungrafted 08° 82.5° 84.45°2 11.12° 68.9° 0.88°

A S g0l oy O Jledal gmhans 1 lo sre WS 90y S ie B G oS Cewd b lo  Kilee (gt o 50
In each column means with at least one common letter are not significantly different at 5% probability level based on Duncan multiple range test.
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Figure 1. The blossom end rot disorder in watermelon fruit under deficit irrigation
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