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The effect of different levels of irrigation on growth, yield, fruit quality and water
use efficiency of grafted and ungrafted melon (Cucumis melo |. Zarde Jalali) under
drip irrigation system
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ABSTRACT

In this study, a landrace melon Zarde Jalali as the scion and commercial varieties of Cucurbita rootstocks cv.,

Shintozwa and Ferro-RZ was used as the rootstock. Grafted plants upon commercial varieties of Cucurbita with own-
rooted and ungrafted at three irrigation levels of 60, 80 and 100% (respectively 4984.32, 6124.82 and 7239.41 m*ha™®)
based on total available water depletion with drip irrigation system were evaluated. The results showed that with
increasing water stress fruit flesh firmness, leaf relative water content and leaf chlorophyll content decreased.

Comparison of means showed that maximum (40.76 tonha™®) and minimum (31.16 tonha™) total yield, obtained by
Shintozwa rootstock and self grafted, respectively. The relative changes of performance grafting on increase total
yield in Shintozwa and Ferro-RZ rootstocks in compared to non-grafted plants was 23.07 and 14.19 in water deficit
conditions respectively. Also the increase in yield was due to the increase in fruit weight so that the average weight of
the fruit at Shintozwa rootstock (3.51 kg) and Ferro-RZ rootstock (3.59 kg), was higher in grafted plants compared to
non-grafted plants (2.97 kg). Between water levels of 80% and control, no significant dlfferences were found in terms
of yleld and average fruit weight. Also maximum of marketable yleld (38.18 tonha™) and the lowest yield (26.22
tonha™*) were related to |rr|gat|on levels of 100 and 60%, respectively. The maximum (6/7kg m?) and minimum water
use efficiency (5/05 kg m®), were related to Shintozwa rootstock and self grafted plants, respectively.

Keywords: irrigation levels, grafting, total soluble solids, water use efficiency.
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Figure 1. Implementing the modified splice graft (Lee
& Oda, 2003).
(1- Cut one centimeter below the cotyledon leaves of scion
seedling diagonally; 2- Removal of apical meristem

rootstock with a cotyledon leave obliquely; 3- Overlaying
the two levels cut, 4. Put the clamp)

3. Grafting Chamber (Healing Chamber)
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1. Inodorus
2. Available Water Depletion
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1. Pressure Compensating Dripper (NETAFIM)
2. Profile Probe type PR2 (Moisture Meter)
3. Days After Transplanting (DAT)
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Table 2. Climatic characteristics of the study region during the growing season

Month Average Total Average Average relative Average hours Average
temperature (C) Rainfall (mm) evaporation (mm) humidity (percent) of sunshine per day  wind speed (m/s)
June” 26.80 1.40 12.08 26.30 10.18 8.33
July 28.80 8 14.46 32 10.37 8
August 28.60 0 13.81 27 11.16 8
September 26.25 0 27.26 30.10 1151 7

* the seventeenth day data is calculated for June. ol 00l dwlre pa3in g, 5l 0l )5 ole 4y bgy e (slmosls

(Ashtiani, 2010; Salehi et al., 2009) islej] ;5 oolaiwls 30 Sdige g b Slasin Y Jgox
Table 1. Characteristics of scion and rootstock used in the experiment (Ashtiani, 2010; Salehi et al., 2009)

Cultivar Manufacturer Rootstock characters
. NongWoo Bio, Republic of Resistant to Fusarium, vigorous growth, strong root system, Suitable for
Shintozwa -
Korea oriental melon
Ferro-RZ Rijk Zwaan,Holland Resistant to Fusarium, vigorous growth, strong root system
Zarde-e-Jalali Behta-Iran Fruit desired color, resistant to shock and pressure harvest and
Inodorous transportation, long-lasting, sweets uniform

Olalojl e S leards slo Shg ¥ Jgo
Table 3. Soil chemical parameters of the experiment location

Iron  Manganese Copper Zinc  Organic Electrical
matter pH  conductivity

Soil depth Phosphorus  Potassium  Nitrogen

(cm) (mg/kg)  (mg/kg)  (percent) (mg kg) (percent) (dS /m)
0-50 2138 268.11 018 698 9.43 108 106 109 811 1.34
50-100 7.55 178.26 008 475 420 075 047 043 7.65 1.16

oilesl Joe S (So3d sla Sy ¥ Jgu
Table 4. Soil physical parameters of the experiment location
Volume

Volume f Weight
. Apparent percentage percentage o moisture . .
Soil depth - - moisture Soil Clay Silt Sand
density of moisture . before
(cm) (griem?) in boint field in the lantin texture (Percent)  (Percent) (Percent)
’ cpapacity permanent (Fllercen?)
wilting point
0-50 1.41 31.2 15 15.72 Loamy clay  30.50 33.45 36.05
50-100 1.36 325 15.7 18.60 Loamyclay 3175 32.50 35.75
i*obm‘b)s.c g_j GiL».o.o...u :\J)Ju 0 J}J}
Table 5. Chemical analysis the water used”
Electrical Cation (meg/1) Anion (meg/l) _Total
Acidity conductivity . . . . . . SAR  Dissolved
(Ms/cm) Potassium Sodium Calcium Magnesium Chloride Carbonate Bicarbonate Ssulphate (meg/l)  Solids
(ppm)
7.6 470 0.02 0.55 2.80 1.50 1.20 - 2.60 1 0.37 300

* Khak Behin Azma Company Laboratory (Tehran).
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1. Digital Hand Refractometer
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1. Water Use Efficiency (WUE)
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Table 6. Analysis of variance of grafting and irrigation

levels on some characteristics in Zarde-e-Jalali Inodorous

Means of squares

- Number Number of Average  Water Fruit

Source of Variation df Tioetﬁdl Marl;:ltgble of fruits marketable fruit use soluble
y y per plant fruits per plant  weight efficiency solids

Block 2 135387  78.49° 0.04 ns 0.04 ns 0.03ns 376" 0.91ns

Irrigation (1) 2 524.14™ 523.19" 0.01ns 0.12 ns 325" 163" 32.39"
Block x Irrigation 4 6.34 453 0.02 0.02 0.09 0.2 0.29

Rootstock (R) 3 171.86" 315.99" 0.04 ns 0.19" 159" 494" 0.15 ns
I xR 6 409ns 21lns 0.07 ns 0.03 ns 0.22ns 0.25ns 1.48"
Experimental error 18 18.83 13.37 0.03 0.04 0.11 0.52 0.55
C.V. (%) 12.14 10.81 11.18 15.87 10.21 12.35 6.69
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Continued Table 6. Analysis of variance of grafting and irrigation levels on some characteristics in Zarde-e-Jalali

Inodorous
Means of squares
Formation  Relative Volume :
Source of : Total of : Electrical pH of
o f o .
Variation d ?efnf]gfet c\:)v:tt:;t X Oll;m chlorophyll Chlorgphyll Chlort())phyll Carfgzpmd conductivity fruit
Y content of fruit Juices Juices
flower of leaf sap
Block 2 35.24" 133.96 ns  2276.01° 0.05" 0.00006 ns 0.009™ 0.001 ns 0.14ns 0.09ns
Irrigation (1) 2 0.35ns 171352  2848.68" 172" 057" 0.27" 0.02" 0.45ns 0.03ns
Block x Irrigation 4 3291 274.58 36.82 0.01 0.001 0.002 0.001 0.84 0.02
Rootstock (R) 3 164.24™  834.90"  25404.52" 05" 0.39™ 0.08™ 0.01™ 0.18ns 0.01ns
IxR 6 0.62ns 16.87ns 26.21ns 0.03ns 0.01ns 0.002ns 0.002ns 0.001ns 0.005ns
Experimental 18 8.19 40.95 66.68 0.01 0.001 0.001 0.004 0.45 0.09
error
CV. (%) 8.54 9.09 7.35 8.44 9.53 8.59 7.48 11.62 4.89
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Continued Table 6. Analysis of variance of grafting and irrigation levels on some characteristics in Zarde-e-Jalali
Inodorous

Means of squares

fg:ir;g c?rf df Rootstock  Scion Fruits  Chlorophyll Electrical conductivity pH of Fruit
diameter  diameter  harvest index of xylem sap xylemsap  firmness
Block 2 120ns  243ns 30.09ns  17.80ns 0.03ns 0.27 ns 3.697
Irrigation (1) 2 69.987  31.73" 25243 96.44™ 3.027 0.44 ns 5907
Block x Irrigation 4 0.77 1.72 13.45 3.42 0.09 0.18 0.27
Rootstock (R) 3 11014  42.39™ 14743  203.37" 2477 0.02 ns 10.95™
IxR 6 463" 3.98™  44.89ns 3.99 ns 0.31ns 0.01ns 0.25ns
Experimental error 18 1.07 1.05 18.92 6.07 0.09 0.11 0.26
C.V. (%) 5.04 5.02 5.11 6.22 8.82 5.50

Qo)) 50 Jliol s jo e s Sglss Gl g Sglds gy S A

ns, *,**: non-significant and significant at 5 and 1% probability levels, respectively.
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Table 7. Mean comparisons of the grafting and irrigation levels on some characteristics in Zarde-e-Jalali Inodorous

Characteristics

™ z 5 é % ? § > ? ’\é
@ S © 8 o = S ® — 4 2 = =]
2 S5£ Eg 53 ©®©E X3 22 £§5 EF §¢
= = 52 e g2 v 2 g ¥ LS o= 23
52 g2 52 g oS £ &2 52 3 g =
"8 §E g2 § § 5% &8 g £ 3¢
> & = S 5%
Treatment
Zarde-e-Jalali on 40.76a 39.73a l1l44a 35la 6.70a 164.74a 78.42a 745a 83b 3.99
Shintozwa
Zarde-e-Jalali on Ferro- 37.82a 37.69a 1.33ab 3.59a 6.17a 148.44b 73.79a 6.96a 80.37b 3.91a
Rootstocks RZ
Zarde-e-Jalali on Zarde-e- 31.16b 26.99c 1.11c 2.72b 5.05b 63.44c 63.47b 5.27b 89a 3.00b
Jalali
Non- grafted Zarde-e-Jalali 33.12b 30.86b 1.22bc 2.97b 5.42b 67.22c 65.65b 539 87.77a 3.09b
\rrication 60 28.19b 26.22b - 2.60b 5.65b 94.44c 56.73b 5.47b 80b 2.98¢c
Ie?/els 80 38.41a 37.04a -- 343a 6.26a 113.50b  75.11ab 6.54a 86.13a 3.52b
100 40.56a 38.18a -- 3.56a 559 12494a  79.16a 6.80a 88.97a 3.99a
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Continued Table 7. Mean comparisons of the grafting and irrigation levels on some characteristics in Zarde-e-Jalali

Inodorous
Characteristics  — o
2~ E B < P
S o © Q 2 = 0 i)
S 5 = = . - = £
S 23 2% 2% T 3%
= °o 2 2 S 2 S £
55 & 5&8 58 52 §E
ey
g8 O 6 = 5 =
o O L O
Treatment = e
Zarde-e-Jalali on Shintozwa 155a 112a 0.53a 0.33a 28.25¢ 44.22 a
Rootstocks Zarde-e-Jalali on Ferro- RZ 1.35b 1.07a 0.50a 0.30b 31.88b 43.05a
Zarde-e-Jalali on Zarde-e-Jalali 1.04c 0.72b 0.33b 0.25¢ 37.55a 34.73b
Non- grafted Zarde-e-Jalali 1.08c 0.75b 0.37b 0.26¢ 36.37a 36.31b
60 094c¢ 0.70¢ 027¢ 0.24b - 36.48b
Irrigation levels 80 1.14b 091b 0.45b 0.32a - 40.20a
100 1.68a 1.14a 057a 0.28 ab - 42.05a
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Table 8. Mean comparison of interaction of the irrigation levels and grafting on some characteristics in Zarde-e-Jalali

Inodorous
Characteristics Rootstock Diameter Fruit soluble solids Scion Diameter
Treatment (mm) (%) (mm)

60 Zarde-e-Jalali on Shintozwa 22.38¢c 10.27 de 20.08 d
Zarde-e-Jalali on Ferro- RZ 21.48¢c 9.77 eff 20.62 cd
Zarde-e-Jalali on Zarde-e-Jalali 15 ef 8.61fg 14.66 f
Non- grafted Zarde-e-Jalali 1353 f 8.48 g --

80 Zarde-e-Jalali on Shintozwa 24.16 ab 12 abc 22.16 abc
Zarde-e-Jalali on Ferro- RZ 22.74 be 12.31 abc 21.62 abcd
Zarde-e-Jalali on Zarde-e-Jalali 18.84d 12.71 ab 18.13 ¢
Non- grafted Zarde-e-Jalali 16.21e 13.02a --

100 Zarde-e-Jalali on Shintozwa 25.34a 11.32 cd 22.99 a
Zarde-e-Jalali on Ferro- RZ 24.13 ab 11.24 cd 22.62 ab
Zarde-e-Jalali on Zarde-e-Jalali 22.81 be 11.36 cd 20.98 bcd
Non- grafted Zarde-e-Jalali 19.42d 1181c --
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Table 9. Relative changes of grafting effect in total yield, average fruit weight, marketable yield and water use
efficiency in compared to control

Characteristics

Rootstocks Total Yield Average fruit weight Marketable Yield Water use efficiency
(%) (%) (%) (%)
Non- grafted Zarde-e-Jalali 0 0 0 0
Zarde-e-Jalali on Shintozwa 23.07 18.18 28.74 23.61
Zarde-e-Jalali on Ferro- RZ 14.19 20.87 22.13 13.84
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Table 10. The amount of the used water before and after exposure low irrigation (m*/ha)
irrigation levels

Irrigation 100 80 60

Before applying deficit irrigation 1461.7 1461.7 1461.7

After applying deficit irrigation 5777.71 4663.12 3522.61

Total volume of water 7239.41 6124.82 4984.32
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