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ABSTRACT .

In this study musckmelon landrace of ‘Tosabze Saveh’ was grafted on rootstocks that including Ferro-RZ and
‘Shintozwa, also own-rooted and ungrafted plants with three irrigation levels of 100, 80 and 60 percent (based on
readily available water depletion) that water were used 5792.21, 4815.20, 3867.60 m® ha™* respectively for 84 days
after transplanting under field experiment as split plots based on randomized complete block design was carried out
in 2014 in Karaj. The analysis of variance of fruit phenol and total soluble solids were demonstrated that there was no
significant difference between the rootstocks. The heighest (68.07 percent) and the lowest (59.09 percent) leaf
relative water content, were found in ‘Tosabze Saveh’ grafted on Shintozwa and self-grafted respectively. The results
showed that with increasing water stress the antioxidant capacity of fruits increased while not significant differences
of the amount of vitamin C fruits there. Also it is significant difference in regarding to efficiency of photosystem Il
was found between the cucurbita rootstocks and control plants. The means comparisons showed that heighest (31.22
ton. ha?) and the lowest (23.85 ton ha) total yield per hectare was recorded in plants that grafted onto ‘Shintozwa’
and own-rooted respectively. Assessment the contents of mineral elements of leaves showed that the increasing
percentage of total nitrogen in melon Tosabze Saveh grafted onto Ferro-RZ and Shintozwa’ in compared to control
(non-grafted) were 18.14 and 19.022 percent respectively.

Keywords: Commercial rootstocks of cucurbita, mineral elements, water use efficiency, yield.
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1. Rootstock

2. Scion

3. Available Water Depletion
4. Ungrafted

5. Own-rooted (Self-grafted)
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Figurel. Stages of implementation the modified splice graft (Lee, 1994)
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(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).
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Tablel. Some soil chemical and physical parameters of location of the experiment

Soil depth (cm)

. - 0-35 35-70
Soil properties
Volume percentage of moisture in point field capacity 29.7 30.4
Volume percentage of moisture in the permanent wilting point 145 15.4
Soil texture Loamy clay Loamy clay
Nitrogen (percent) 0.21 0.11
Potassium (mg/ kg) 282.40 198.52
Phosphorus (mg /kg) 23.75 8.46
Iron (mg kg) 7.52 5.53
Zinc (mg/ kg) 111 0.53
Organic matter (percent) 1.19 0.49
Electrical conductivity(dS /m) 1.23 1.10
pH 7.89 7.12
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Laboratory (Tehran) and Laboratory of Soil and Water of Agricultural Engineering Research Institute. company Khak Behin Azma.
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Table 2. The amount of the used water before and after exposure deficit irrigation (cubic meters per hectare)

Irrigation Before applying deficit After applying deficit Total volume
Irrigation levels irrigation irrigation of water
100 950.99 4874.63 5792.21
80 950.99 3899.71 4815.20
60 950.99 2924.78 3867.60
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1. Precocity

2. Full slip

3. lonic leakage
4. Marketable
5. Unmarketable
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Table 3. Analysis of variance (mean of squares) effects grafting and irrigation levels on leaf and root elements in
toosabz-e- savei melon

Leaf elements

Root elements

Sov df N P K Fe Zn N P K Fe Zn
Block (B) 2 002ns 0.0005ns 0.13™ 0.88™ 21.43™ 0.0005™ 0.0007™ 0.007™ 2.84™ 16.317
Irrigation (1) 2 190"  0.08" 192" 4961.10" 513.35" 0.32" 002" 0.16" 1076.67" 75.91"
Bxl 4 005 00004 002 4584 57.38 0.0009  0.0004 0.02 1.83 3.13
Rootstock (R) 3 050" 004" 015" 19596 239.71" 029"  0.02™ 0.08" 200.49™ 17.46™
IxR 6 0.06™ 0.00009ns 0.13" 161.83™ 845" 0.0004™ 0.001" 0.006™ 14.21" 254"
Experimental error 18 0.04  0.0003 004  27.14 12.14 0.0005 0.0004 0.01 1.92 2.30
C.V. (%) 7.67 6.02 6.20 3.36 6.42 3.95 7.75 1036 3.90 6.17

Qo)) 50,0 0 Jlaisl mhaw (o s cixe glas o sire gl ey 5 4

& NS

ns, *,** non-significant and significant at 5 and 1% probability levels, respectively.

1. Water Use Efficiency (WUE)
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Table 4. Analysis of variance (mean of squares) effects grafting and irrigation levels on physiological and
biochemical characteristics in toosabz-e-savei melon

= 3 @ @ s = E — - g E‘ [=2) E %
S . 2 g% s® %E o5 0f EE OB, & 2 %
<1 £ @ g9 [=R3] 2 25 < = © s 3 ) s a =
SOV df 3 S @ =9 =9 T > S S 3> =2 ES] S o
s £ = £t Et 8% 8 = 28 5 ZE g° g
8 o = S =] =2 S S e Q -2 © = £ S
2 s 2 =2 §g & & <g§ =T 3 3 =
< 5 T 77 s g E S 3
Block 2 4 108" 004 62868 640L38° 0.0006" 100.24" 12481° 8358 001" 100.24" 72.33° 50.42"
Irrigation (a) 2 31.237 206.617 3.19™ 1377.22 1323.%™ 0.004" 785.95" 52"  71.94 0.66™  785.95™ 7136.33" 545.11"
Errora 4 1050 0.07 031 22358 1137.24 0.0006 66.82 62.47 7.35 0.06 66.82 107.91 0.65
Rootstock 3 29.70" 18.23™ 0.11™ 195.69" 23416.11" 0.004™ 178.56™ 16.97" 36.60™ 0.24"  178.56™ 4891.73" 120.75™
I xR 6 1.54™ 3.83™ 0.22™ 84.40™ 2518.02™ 0.0001™ 8.92™ 6.15™  3.19™ 0.01™ 8.92™  111.81™ 5.35™
Experimental error 18  3.00 294 052 58.10 6334.43 0.0004 39.24 150.82 13.88 0.04 39.24 11531  17.33
C.V. (%) 1289 18.06 7.62 551 11.64 2.80 1749 1321 14.05 11.40 9.75 12.19 14.27

Aoy ) 50,0 0 Jlainl mhaw (o o cixe Dglas lo sixe Dgldd ey ol 5 4y s s NS
ns, *,** non-significant and significant at 5 and 1% probability levels, respectively.
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Table 5. Analysis of variance (mean of squares) effects grafting and irrigation levels on growth Indexs and
morphological characteristics in toosabz-e- savei melon
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Qo)) 500 0 Jleisl mhaw (o o sixe glad ¢ lo sixe Dgldd ey ol 5 4y

5.34 5.09 16.61 5.42 11.12
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ns, *,** non-significant and significant at 5 and 1% probability levels, respectively.
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Table 5. Analysis of variance (mean of squares) effects grafting and irrigation levels on water use efficiency, yield
and its components in toosabz-e- savei melon
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Block (B) 2 0.18™ 48342.58™ 109294.34™ 3.48™ 0.29™ 0.28™
Irrigation (1) 2 5.337 12504885.58™ 147094.89™ 866.16 2.027 1073.377
Bxl 4 0.35 139581.29 232144.27 9.77 0.79 8.87
Rootstock 3 480" 1594065.73” 285936.20" 11053 2407 241.82”
IxR 6 0.35™ 114178.84" 38353.88™ 7.99™ 0.76™ 10.51"™
Experimental error 18 0.84 286035.61 60238.60 19.84 0.28 24.14
C.V. (%) 16.91 16.70 19.77 16.70 23.23 19.54
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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 mineral contents of leaves and roots in Toosabze Savei

Treatment Leaf elements Root elements
Characteristics N (%) P (%) Zn(ppm) N (%) K(%) Zn (ppm)
Rootstocks Non- grafted toosabze Savei 2.26b  0.28b 54.89b 0.45c 1.01b 23.89b
Toosabze Savei on Toosabze Savei 2.28b  0.26¢c 47.39c 0.41d  1.03b 22.95b
Toosabze Savei on Shintozwa 269 0.38a 59.92a 0.77a 1.17a 25.63a
Toosabze Savei on Ferro-RZ 2.67a 0.37a 54.72b 0.70b  1.20a 25.84a
Irrigation levels (FC) 100 2.89a 0.4la  47.90b 0.76a  0.98b 21.97c
80 2.44b  0.31b  53.83ab 054b 1.1lab 24.76b
60 2.09c  0.24c 60.96a 044c 1.2la 26.99a

s IS ce Dl gy w0 B Jlatis] s 1o w5l S i slad > a5 ol Sl (g 2 40
Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
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Table 8. Mean comparisons of the grafting and irrigation levels on mineral contents of leaves and roots in Toosabze Savei

Treatment

Mineral contents

Characteristics Kiear (%) FeLear (ppm) Proot (%) Feroot (ppm)
100  Non- grafted toosabze Saveli 2.84e 179.29a 0.26de 42.74b
Toosabze Savei on Toosabze Savei 2.95de 179.59a 0.23efg 39.89¢
Toosabze Savei on Shintozwa 3.26bcd 169.06b 0.39a 49.96a
Toosabze Savei on Ferro-RZ 3.19cd 178.88a 0.35b 47.99a
80 Non- grafted toosabze Savei 3.30bc 140.72d 0.22fgh 30.64d
Toosabze Savei on Toosabze Savei 3.28bcd 145.06d 0.21ghi 28.28ef
Toosabze Savei on Shintozwa 3.11cde 159.19¢ 0.33bc 41.63bc
Toosabze Savei on Ferro-RZ 3.08cde 157.54c 0.31c 39.92¢
60 Non- grafted toosabze Savei 3.58b 128.49% 0.19hi 22.50h
Toosabze Savei on Toosabze Savei 3.55b 131.36e 0.19i 24.88g
Toosabze Savei on Shintozwa 4.19a 145.18d 0.25def 30.07de
Toosabze Savei on Ferro-RZ 3.93a 141.55d 0.26d 27.40f
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Means in each column followed by the same letter(s) are not significantly different at 5% probability level.

1. Poncirus trifoliat
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Table 9. Mean comparisons of the grafting and irrigation levels on some physiological and biochemical
characteristics in ‘Toosabze Savei

Pl
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Characteristics <
Rootstocks Non- grafted toosabze Savei 1.56b - 12.14b  8.46b 140.61a 633.21b 0.77b 32.52a 70.77b
Toosabze Savei on Toosabze 1.55b - 11.62b 8.09b 142.29a 649.31b 0.77b 32.13a 65.55b
Savei
Toosabze Savei on Shintozwa 1.86a - 14.84a 10.89%a 137.99ab 742.4a  0.8la 25.55b 111.88a
Toosabze Savei on Ferro-RZ 1.81a - 15.14a  10.54a - 131.67b 708.43ab 0.81a 26.49b 104.11la
Irrigation levels 100 1.88a 24.04b 15.02a 5.08c 10.04a 128.43b 0.8la 22.17c 108.08a
(FC) 80 1.86a 26.54ab 13.50a 10.09b 9.44ab 136.35ab 0.79ab  29.73b  95.25b
60 143b 28.93a 11.79a 13.31a 9.01b  149.63a 0.77b  35.6la 60.91c
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Means in each column followed by the same letter(s) are not significantly different at 5% probability level.

ogpa (ow)y i 5O g 5 ol Ol g
Skl @iz zohaw cwl ele 9o cpl 51 5L
Slje) Jled (Sas i Gl b wss oo las
(w) O) ogee Owids Clbp lp 3Y
i Oliee (S Pt ool 00 5 GYsb
Soyd Py Ver kel zohe )0 CoS S 4 ogee
Solds gy p 090 sl w0 (legle
aS 5 by Cuils doy0d Jliml maw (o (g4l Jxe
slodly 4 by ogee CuligS (S (lie (il
e olse JUsl 5 Dl suyge Sl 4 0g 908
4 ol JEl 5 ssign plalS 98 slaady; by
3 ogme SbgS (e Il LS ege 5 S
Ol Jsb Bl lasl asls plals b aslis
S¥gm e sladl o0 olS o o8 Al
4.l 9ezg (e gl VIFY) Jsb o oo

sy oanlie 0 Jpar o 85 (s psboles

‘5‘09@ e 5.: G»JLb 3o oole Jf ErowE 1 > La.im.a
5 Ot S35 8 odgn slaal St cos
esas Glas JUl 51 e 595 5led) lojy (e
,&AQLuULQLS)ow)JAJoQLoJfM
g Loy 98wl g, eadisn LS 5 W
Jio! mhaw ;o )l e Sglas caliol, Jou a
o ool 5 iz JuSid ley Bl 5l ae 0 O
Sy B A SIS 3g2g gt 9 98 slaaly
§ b o oole J5 oy LSS 4y axgi b aS
osle 5 okl o5 Jlesl 51 i) losles s
n.\Jj.o.) 9 (_g)Lu—‘ J.ALC 99 O )‘ 1A (w‘ OMJ&NJ
wls L 5 ol asls o gne il Wigs L
09u0 M w‘«))) (\ . Jj..\?) l.hu,.isL..A :LHJLM
Lo b (53, 0adign GlalS ;5 (o) M)


WWW.SID.IR
WWW.SID.IR

VWAF e o) 5yl FA 550 el Ll psle

a8, L L guign lS a4 Gy 0 cahSis
Maleki Kuhbanani & .cuils plais! leud
wis,S olo Gilise slaasl o, b (2013) Karimi
wl sy onddigy bl oub) ey )
aS Sl a0l opl (090 45,90 By 4 bgyye LT

2,00 65Vl (g, g

VY

ol dwlS Jsb?.«.' g_;}]o J.u.v) )| ;.\45..4 la ;.\..A)GA
OOBIAY) (S o VAR/PA) (i . Clilo 342
el ok & by o i 4 olS 50 S S et
Sy leds MBO) (pynS Oy oy Foog Voo

3 s 0590 (Sielsd e Dlio g sad) o asli Sl (S p p kel ol 5 b 55U ke dlie N e Joux

Sloglos o 55 b
Table 10. Mean comparisons of the grafting and irrigation levels on some growth indices and morphological
characteristics in Toosabze Savei

Treatment — =
? 2 — = 2 é [—_— T [ = 3 -
=€ 2 =2 ¢ [E EE gE Z &
S o MEy 8 = o o D o [
=2 5 PE 5% etz 85§ tvm fg g £
g8 § g3 55 z2 8 8§ 3
8= 3 t2 £ -8 =2¢ 8g ¢ 5° g
Ee § ET 28 Tz 5z Ez 2 & &
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Characteristics = =
Rootstocks ~ Non- grafted toosabze Savei  27.66a 79.22a 4.36b  1.67a 155.44c 16.22a 139.22c 61.84bc 38.15ab 39.78b
Toosabze Savei on Toosabze 27.22a 80.33a 4.27b  1.60ab. 163.22c 15.88a 147.33c 59.09c 40.90a 38.58b
Savei
Toosabze Savei on 21.11b 71.88b 5.39a 1.56b 199.66a 855c 191.11a 68.07a 31.92c 46.99a
Shintozwa
Toosabze Savei on Ferro-RZ 22.11b 72.00b 54la = 1.55b  187.55b 10.88b 176.66b 67.78ab 32.21bc 45.65a
Irrigation levels 100 - 7250b 5.60a  1.75a 199.08a 833b 190.75a 73.05a 26.94b 49.93a
(FC) 80 - 7633ab_4.88bh 161b 174.50b 13.50ab 161b 62.34b 37.65a 43.71b
60 - 78.75a 4.10c 143c 155.83c 16.83a 139c 57.19b 42.80a 34.61c
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Table 11. Mean comparisons of the grafting and irrigation levels on Water use efficiency, yield and its components in
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Rootstocks Non- grafted toosabze Savei 4.83b 2877.80b  23.97b 1157.40bc 1.77b 21.35b
Toosabze Savei on Toosabze Savei 489b 2862.60b 23.85b 1038.60c 1.88b 20.34b
Toosabze Savei on Shintozwa 6.38a 3747.90a 31.22a 1439.60a 2.77a 31.22a
Toosabze Savei on Ferro-RZ 5.66ab 3316.10ab 27.60ab 1329.90ab 2.66a 27.63a
Irrigation levels (FC) 100 6.21a 4320.30a  35.97a 159450a 2.75a 35.46a
80 5.12b  2961.70b  24.67b 1235.30ab 2.00a 23.05b
60 4.99b 2321.30c  19.33c 894.30b 2.08a 16.89c
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