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ABSTRACT

Salinity is an important factor in limiting production in many countries. Today with using grafting method in vegetable
production could overcome problem of soil and irrigation water salinity resulted in production of high quality crops. In this
study, water melon (cv. Charleston Gray) was grafted onto rootstocks including; Shintozwa, Buttle gourd, pepo, Bitter
cucumber, Indigenous masses of Kermanshah and Hamedan watermelon with using hole insertion grafting method and
grown under greenhouse and farm conditions in Faculty of Agriculture, Lorestan University in 2016. Grafted and un-grafted
(control) plants were studied for some vegetative and biochemical traits after exposing to 0, 30 and 60 mM Na Cl. Results
showed that there was a significant difference between the three levels of salinity treatment at the 5% probability level for
leaf carotenoids. In this research, some of the vegetative traits such as length of main branch (220 cm), fresh weight of shoot
(420 g) and root fresh weight (30 g) in plants that grafted onto Shintozwa rootstock in all three saline treatments were higher
than non-grafted plant that were 102 cm, 225 and 10 g respectively. The highest (28467 kg ha™) and lowest (10496
kg ha-1) total yield of fruit were related to the watermelon grafted onto Shintozwa rootstock and control plants
respectively. Also, Shintozwa, Buttle gourd, Kermanshah and Hamedan watermelon rootstocks were a statistical
group in terms of total yield. Thus, Shintozwa rootstock could be a suitable rootstock for water melon Charleston
Gray cultivar under saline conditions.

Keywords: Hydroponic system, scion, saline.
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Table 1. Food formulas used for feeding treatments

(1000L/g)

Fe KzSO4 K3PO4 MgSO4 KN03 CaN03
23 100 250 340 200 500
Cu Si Mo Zn Br Mn
8 30 4 19 36 50

o 9 @b

ala) 9 S 2 pely g IS curiw glgie

el 32 @ (5590 Hles ¥ Jgoo 3l ol mls gl
chl 7Y il mho o gl g Sl WSy
EF Oeizmad bl ady; 9 S pelly 9 I qeios
cble 1 Jlisl whv s gl Sl
Ssysba b Gl menly 9 IS i Slaon
i IS g masw cglonns 9057 g e slaasly
Sy polic cpl jlade g ools mexd 09> Ay, o
F Jpaz) o3 55aS oty (ol 53, si3my ool
AT 05l eizmed 5 ey 5wk SlapslS il
Rl Sl i o 28 Ve e 7ol o
Sopd g 50 S e Jle (p hdy 092 L) le
VYY) 591 bogy e sism b oS 0 Vga Loo 0
M )l 4 (Sis oole ) TkS o pF s
(SEB 9S wl sy e oS L syl
5 Ceblad olisle S sagy 0093 dilgain § ozl wlsuin
sosho 72 (698 gl )3 S s Jlae (0 5208
VIVe) 00 bgipo gt 4l (59) sigm OlalS 4
G a5 (Sis ool pSekS o pF b
Orzmed Sl gaigy slbal ple b gl s
Ll 5l asls ool 5 5t (53, i ool
09,5 99 ;0 woy B Jlaiol mhaw 13 Sy s i
Y S TSR O J P PH L RES P |
ool yo a8 oo YY) cpyiin Voo Joo £
oS g5 bgsye aalis (LT 4y 5y 5 olie (SKis
5 olisle,S eg ooy claalsais (claaly L 4l
G ixe B gzl Al g SLIB 508 o aan
(s oole jo o8 e YYIVY) [ peS 5 il
Ligied 4l (59) sdigm QoS 4 Sy IS polis
Glgm LS b gl sxe NSl s cuils plas
(V' Jgaz) cblas plowns 9aS a0k (59,

So e e w5 Veedee Fog T e
xSl Gl g wad golal cele Fooaea
aiBs o Bawds kol g lanl ol LM
O 33 s 550 O (el gz was anas
Sz abg e SVl 5 ey 0 jeme) 7 Ve
Sl e ol )0 0 aa deie 0 (O il
A 3550 (6558 mhw 4 S oS adlal b s Lo
30 pgd Culilo g ole o YA Ho Jol cudls o
b plxilole o A yd pow SBlop 9 55 5000 VO

S 5 o5 Sloali s xSolul Bedod (nl
Sl Lulpl jo Slao plo g as)ie ylyd )0 o9
Sialeyl ol o oy Syse Olae ol el Cud
S5 039 ol sl s (LS y 0,5 kS) 0 Slos Jals
(olS )3 oge Slasi 5 gy ;0 p,F9LS o 090
Ja) st sagiSTy3, 5l eolil b sbs sl olye
Ol BB anal g (Ll j9i8 csle Kruss
Sz oole duo o (Mostofi & Najafi, 2005) og.0
3 oolaiwl L) ogus Cawgy g i Caaldnd w0gue CaigS
e A 00T o Jlizns edsS
Bl Jobo d(yta 5l) ogae Jobo (o e 9 o il
033 el 33 £,5) o)l 5 ()35 (e i) (Lol
alyy 5 0yl SES g (obS yo p)5) s,
Jems s3il5 5 ol 5 il b (LS o 0,9
(Hejazi etal., 2007) i 5,505l

oS 51 S g k5 (a3les s S oslal sl
Chlorophyll meter SPAD-502 o Ldg,lS
% eolawl (Konica Minolota, Osaka, Japon)
9 95959, (S JB9)lS Oliee 6550yl iz
S5 D )ge fegidg Sl olltws b Sy el
Sy ol i lgime Gl (Arnon, 1967)
A b g8 Nt g Nsm LS
s!» (Gonzalea & Gonzalez-Vilar, 2003)
SIS s me ey Slagm Oliee RS0l
Aly) 9 Sy odBSES dged l ojlas ans b,
3 g el (g Soslail gl ol eolanul
Gy 3l A GaSeill sln s segideedd ol
Staples & ) ol colazwl 0,85 Sls b gl i

(Toenniessen, 1984



yyY VWAV 5l ¥ 6Les FR 5,90 ol SLEL psle

OFd )l 08, dilgaie (g e g SWgm GlalS iy 5 S el 5 S (i polie lgie il lg s Y Jsas

Gops R ol coxd (5,5
Table 2. Analysis of variance of element contents of sodium, chlorine and potassium of leaf and root of watermelon
of Charleston Gray cultivar grafted and non-grafted under different levels of salinity

Source changes df Na c K

Leaf Root Leaf Root Leaf Root
Saline 2 2.35" 7.63" 8.59" 3.897 3.29™ 5.05"
Error (a) 4 1.98 1.25 0.03 0.07 0.01 0.92
M, 8 8.33 9.23 8.62 0.96 2.30 4,07
Rootstock 5 3.657 15.42™ 2.127 3.677 6.21" 2.697
Rootstock x Saline 10 43" 102.3" 0.84™ 7.49" 12.89" 6.047"
Error (b) 30 0.38 3.25 1.26 1.98 2.39 1.05
Sp 45 3.33 65.2 422 3.14 4.49 1.787
CV M, % - 5.9 10.6 13.5 8.5 8.2 12.9
CVS, % - 2.4 6.5 9.5 45 43 6.5
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+*, ns: Significantly differences at 1% of probability level, and non-significant, respectively.
Mp: Main-plot, Sp: Sub-plot
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Table 3. Means comparison of interaction effects of rootstocks and different levels of salinity on elements content of
sodium, chlorine and potassium of leaf and roots of watermelon Charleston Gray cultivar grafted and non-grafted

Salinity Na CL K
levels Graft Combnation (mg-kg* dry mass) (mg-kg* dry mass) (mg-kg™ dry mass)
(mM) Leaf Root Leaf Root Leaf Root
ch onto sh 0.33d 9.21d 12.25e 20.5b 10de 9.5ab
ch onto bg 1.80d 7.04de 17.29d 18.5b 10.5de 8.5b
chontop 0.28d 9.84d 13.49de 19.85b 11de 7bc
0 ch onto bc 1.23d 8.78de 16.53d 16¢ 12cd 6.5bc
ch onto kerm 1.25d 7.21de 16.63d 16¢ 10.5de 7bc
ch onto ham 1.25d 7.32de 16.29d 15¢ 11.5de 8b
ng 1.3d 6.88e 20.48cd 15¢ 15.5ab 11.5a
ch onto sh 1.38d 16.99bc 19.56¢ 24.5a 14b 4d
ch onto bg 3.33c 15.15¢ 23.02ab 22.5ab 13c 4.8d
chontop 2.33c 16.74bc 20.26¢ 24a 13c 4d
30 ch onto bc 3.25b 14.80c 23.16¢ 19.5b 13.63c 4.5d
ch onto kerm 3.55b 13.82cd 22.45¢c 2lab 14.5b 4.5d
ch onto ham 3.27b 13.78cd 21.68c 22ab 14b 5d
ng 5.27a 13.80cd 26.55bc 21ab 13.5¢ 8b
ch onto sh 3.20b 18.95a 23.24bc 26.87a 17.5a 2.8e
ch onto bg 4.35ab 16.62b 36.68ab 24.3a 16a 3.2de
chontop 3.33b 18.68a 26.15bc 25.89a 16.5a 3.75de
60 ch onto bc 5.35ab 17.65ab 37.65ab 25.73a 15ab 3.5de
ch onto kerm 5.27ab 17.82ab 35.78ab 24a 15.5ab 3de
ch onto ham 5.90b 18.74a 33.22ab 25.5a 15.5ab 3de
ng 7.32a 17.55ab 39.02a 24.5a 12cd 9.5ab
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Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
Charleston Gray grafted onto Shintozwa: ch onto sh, Charleston Gray grafted onto Buttle gourd: ch onto bg, Charleston Gray grafted onto pepo: ch

onto p, Charleston Gray grafted onto Bitter cucumber:ch onto bc, Charleston Gray grafted onto Kermansha water melon: ch onto kerm, Charleston
Gray grafted onto hamedan water melon: ch onto ham, non grafted: ng.
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Table 4. Analysis of variance of some physiological and biochemical characteristics of watermelon (Charleston Gray
cultivar) grafted and non-grafted under different levels of salinity

Source changes df  Relative water content  Chlorophyll index (SPAD)  Total chlorophyll leaf Carotenoid  Proline

Saline 2 1615.6 89.88 0.75 0.03 569.9
Error (a) 4 274.95 16.55 0.01 0.05 2.28
M, 8 1237.55 98.32 2.21 0.11 604.18
Rootstock 5 867.8" 223.65" 0.357 0.009™ 78.47
Rootstock x Saline 10 17.8™ 5.86™ 0.05™ 0.004™ 32.8™
Error(b) 30 14.23 7.3 0.09 0.0005 2.35
Sp 45 205.83 13.26 2.49 1.020 87.55
CV My% - 18.5 10.2 14.5 10.4 9.4
CV S;% - 12.8 6.3 8.6 5.2 5.7
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«*, ns: Significantly differences at 1% of probability level, and non-significant, respectively.
M,: Main-plot, Sp: Sub-plot
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Table 5. Means comparison of simple effects of rootstocks and different levels of salinity on some physiological and
biochemical characteristics of watermelon (Charleston Gray cultivar) grafted and non-grafted

Graft Combnation Relative water ~ Chlorophyll index  Total chlorophyll  Leaf Carotenoid Proline
Salinity levels content (SPAD) (mg/gFW) (mg/gFW) (uM/g FW min™)
ch onto sh 78.5a 49.5a 1.65a 0.33a 28.87a
ch onto bg 75.5a 45.16ab 1.35b 0.30b 25.3ab
chontop 76.5a 42.3ab 1.24hc 0.28¢c 15.5d
ch onto bc 75.5a 39 1.28bc 0.23c 22.73b
ch onto kerm 76.5a 35.8b 1.15¢ 0.25¢c 19c
ch onto ham 77.5a 35.91b 1.08c 0.25¢ 21.5bc
ng 65.5b 33b 1.02c 0.26¢c 9e
0 78.5a 48a 1.09c 0.22c 6.5¢c
30 63.5b 36b 1.28b 0.33b 15.5b
60 53.5¢ 22¢c 1.88a 0.40a 28a
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Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
Charleston Gray grafted onto Shintozwa: ch onto sh, Charleston Gray grafted onto Buttle gourd: ch onto bg, Charleston Gray grafted onto pepo: ch onto p, Charleston Gray

grafted onto Bitter cucumber:ch onto bc, Charleston Gray grafted onto Kermansha water melon: ch onto kerm, Charleston Gray grafted onto hamedan water melon: ch onto
ham, non grafted: ng.
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Table 6. Analysis of variance of some morphological characteristics of watermelon (Charleston Gray cultivar) grafted
and non-grafted under different levels of salinity

- - Fresh weight Dry weight

Source of Variances df Length of main stem Shoot Root Shoot Root
Saline 2 222.89 32.352 222 99.9 13.3™
Error (a) 4 30.08 3.01 9.9 4.28 1.9
M, 8 256.2 128.057 8.06 104.18 3.16
Rootstock 5 308.8" 298.56" 8.197 7847 15197
Rootstock x Saline 10 68800.6™ 108188.03™ 181.28™ 7832.1™ 202.02™
Error(b) 30 52.01 20.03 7.5 6.35 25
Sp 45 197.368 108.42 6.69 87.55 5.69
CV M,% - 14.8 9.5 8.5 12.5 10.8
CV S;% - 8.5 6.5 4.6 6.5 5.6
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+*, ns: Significantly differences at 1% of probability level, and non-significant, respectively.
M,: Main-plot, Sp: Sub-plot

S Ogd )l o8 wlgain (39058 00 Dlao 5l (5)sh it zsh 5 Ll SIS gl Sile auslie Y Jgo

S¥gm 9 SNg
Table 7. Means comparison of simple effects of rootstocks and different levels of salinity on some morphological
characteristics of watermelon (Charleston Gray cultivar) grafted and non-grafted

Graft Combnation  Length of main  Shoot fresh weight ~ Root fresh weight ~ Shoot dry weight Root dry weight

Salinity levels stem (cm) (g/plant) (g/plant) (g/plant) (g/plant)
ch onto sh 220a 420a 30a 91.85a 15.98a
ch onto bg 225a 400ab 22ab 88.26ab 14.85a
chontop 185ab 310bc 18bc 85.26ab 13.59%
ch onto bc 138c 265d 19bc 75.26b 10.85b
ch onto kerm 175ab 275d 15bcd 83.86ab 10.25b.
ch onto ham 168abc 288cd 16bcd 85.64ab 11.12b
ng 102d 225¢ 10d 25.84d 5.42¢

0 219a 410a 29 89.95a 15.56a
30 168b 362b 10b 58.55b 12.45b
60 109c 122c 5d 12.95¢ 5.09c
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Means in each column followed by the same letter(s) are not significantly different at 5% probability level.
Charleston Gray grafted onto Shintozwa: ch onto sh, Charleston Gray grafted onto Buttle gourd: ch onto bg, Charleston Gray grafted onto pepo: ch onto p, Charleston Gray

grafted onto Bitter cucumber:ch onto bc, Charleston Gray grafted onto Kermansha water melon: ch onto kerm, Charleston Gray grafted onto hamedan water melon: ch onto
ham, non grafted: ng.
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Table 8. Analysis of variance of some quantitative and qualitative characteristics of watermelon fruit (Charleston
Gray cultivar) grafted and non-grafted under different levels of salinity

. Fruit Fruit Total Titratable Fruit flesh Fruit
Sourceof gp Total  NAmber P fesh  skin  soluble acidity dry  length
Y 9" thickness thickness solids (%) matter

Saline 2 1296.137 556 65.13" 656 0.03™ 19.97 17" 1027 127
Error(a) 4 8.29 025 432 0.56 0.03 0.21 0.1 0.65 0.21
Mp 8 130442 1.81 10342 228 0.05 20.11 0.8 0.9 12.21
Rootstock 5 112167 4967 21.23" 6.96" 0.45™ 1.3™ 12" 13.2" 26.9"
Rootstock x Saline 10 145373.9™ 27.58™ 124.9" 32.58™  0.02" 25.87" 3.04™ 130.4™  322.8™
Error (b) 30  11.02 8.3 6.02 53 0.01 0.91 0.9 1.25 1.09
Sp 45 168.81 205020 38.81  215.8 0.04 11.71 2.4 62.4 48.49
%CV Mp - 14.5 8.8 5.2 78 6.82 10.5 3.2 35 6.4
CV Sp% - 12.8 5.2 2.8 3.2 421 6.7 15 15 33
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+*, ns: Significantly differences at 1% of probability level, and non-significant, respectively.

M,: Main-plot, Sp: Sub-plot
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Table 9. Comparison of means of effects of rootstocks and salinity different levels on some quantitative and
qualitative characteristics of watermelon fruit (Charleston Gray cultivar) grafted and non-grafted

Graft Combnation  Total Number Fruit Fruit flesh ~ Total soluble Titratable Fruit flesh  Fruit
yield of weight  thickness solids acidity  dry matter length
Salinity levels (kg/ha)  fruit plant (kg) (cm) (Brix) (%) (%) (cm)
ch onto sh 28467a 3.5a 2.65a 3.5a 9.5d 0.08a 9.45¢ 39.5a
ch onto bg 23554ab 2.5ab 2.32b 2.5ab 8.5d 0.07a 9.33c 38.2a
chontop 17535b 2b 2.1bc 2b 8.5d 0.07a 9.10c 36a
ch onto bc 15979b 2bc 2c 2bc 8d 0.09a 9.05¢ 37a
ch onto kerm 24979ab 2.5ab 2.5ab 2.5ab 9.5d 0.07a 9.20c 39.2a
ch onto ham 25979ab 2b 2.5ab 2b 11.6b 0.09a 9.25¢ 38.5a
ng 10496¢ 1.5b 1.45d 1.5b 10.52bc 0.09a 9.35¢c 39.6a
0 27687a 3a 2.7a 3a 8.89c 0.07a 12.40a 39.5a
30 17624b 2.5ab 2.1b 2.5ab 12.5b 0.08a 10.78b 28.2b
60 8250c 2b 1.65¢c 2b 13.65a 0.07a 9.89c 20.5¢

ham, non grafted: ng.
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Means in each column followed by the same letter(s) are not significantly different at 5% probability level.

Charleston Gray grafted onto Shintozwa: ch onto sh, Charleston Gray grafted onto Buttle gourd: ch onto bg, Charleston Gray grafted onto pepo: ch onto p, Charleston Gray
grafted onto Bitter cucumber:ch onto bc, Charleston Gray grafted onto Kermansha water melon: ch onto kerm, Charleston Gray grafted onto hamedan water melon: ch onto
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