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Table 2- Analysis of variance and mean of squares of treatments relevant to yield and yield components of seed of seedy
watermelon under the effects of considered treatments

Characteristics <o

v P Sis odlo &g > ogae dland dgn > &y dlasy . . . :
St e @l 422 J'sl'otal dr Frﬁifnijmet;r er SZ:d’:ljmber er b 32 o Wb
SOV df T y Sant P Pl P 1000weight  Seed yield
R;;)iézﬁon 2 11456 1.54 71.83 5779 59.5
A " o~ . o o
Féﬁ: G’der 1 515387 5.04 132908 459 40672
E, 2 507 1.04 10588 69.88 1.8
o(srl\;:?rlrfr;l 1 18095" 0.37" 726" 8238"™ 2004"
A*B 1 7315™ 1.04™ 1768™ 9.37™ 192.7"
E, 4 7333 0.416 490 175 138
© S 1 3384"™ 1.04™ 4161 590.04™ 7490™
Transplantation
A*C 1 425™ 0.043™ 5104 222" 641"
Es 4 15821 0.582 8830 650 75.03
B*C 1 9009" 0.041" 641" 3.43"™ 352.7"
A*B*C 1 459™ 0.041™ 1040™ 51.04" 2242.7"
Es 4 26.29 0.416 297 24.83 298.91

A3l e doy ety Jlain] s 3 (5 stme g oy Sy Jlatl e )3 (6 sine b sine pis NS
Ns, and ** and * are indicative of non-significant, significant at the probability level of 1% and 5% respectively.
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Table 3- Interaction effects of treatments on LAl of seedy watermelon at different stages of growth
Lo Days after sowing cuils’ 51 (s (gbdjq,
Treatments 35 42 49 56 63 70 77 84
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oxi wily  Non- biofertilizer
Primed Sjelam 268 L

st . 0.094 048 285 383 3.86 3.8 398 269
With biofertilizer

“%59195359_’“\{ 056 117 253 369 4 412 386 311
oxis malp  Non- biofertilizer
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LSD (0.05) 0.46
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Table 4- Simple osmopraiming, transplantation and bio-fertilizer effect on seed yield and yield components of seedy
watermelon

Characteristics <low

o J5 S osle G b )3 0gme IAKT  gwo pp P A BAG &I, s &l 3,Sdos
Treatment Total dry matter Fruit number Seed number 1000 Weight Seed yield
(kg ha®) per plant per fruit (9) (kg ha®)
00 ol b b a a b
1 Saanslppm Non primed 6066 2.6 511.3 149.1 1553
Osmo priming 2 ey 6615° 208° 522.3° 152.8° 1773
Primed
. s Sl 6222° 2.5° 503.7° 146° 1487°
)8l Direct planting
Transplantation S euss 6459° 2.9 530° 155.9° 18407
Plantantion ) )
> o9 b b b b b
i da Non bio- 4875 2.3 442.4 146.6 1252
st loags fertilizer
Bio-fertilizer 5551,
. - 7806° 3.2° 591.3 155.3% 2075°
Bio-fertilizer

Lyl 3o p> g Jlein] gaws 53 (655 ixe MBI LSD (y9051 ool anlllas 3y90 o a5 I S o gy (glyls & (glay oo
Means which have common alphabets don’t have any significant difference in aspect of considered treatments based on LSD test in the level of 5 %.

kel Blgaia 3 Slos (g1l 5 3,Sas Slieo 2 a3 (SBO95X iz Sisos pgoue! e 131 -5 Sy
Table 5- Interaction effects of seed osmoprimingxbio-fertilizer on seed yield and yield components of seedy watermelon

Characteristics «lao

(E%) > gm0 dluxi > 15 3oy
it Siwotlpgon! 4 J5 Sais o3le 793 0me - Qa5 e Wl 3,Sdas
Seed L Total dry matter . s 09 1000 Weight  Seed yield (kg
osmopriming Bio- (kg ha'l) Fruit number Seed number (9) ha'')
fertilizers per plant per fruit
o il 355 O 4775° 2.2¢ 439.2° 145.3° 1170°
Non primed Non Bio-
oo fertili
ol e 4975° 2.3¢ 445 5° 1475 1333°
Primed
ot gl 73572 2.8° 577.2° 152.8% 19372
Non primed 55 L
5 il Blo-fertlizer 8255° 35° 605.3* 157.8° 2075°
Primed

5 o> iy Jleis] s 53 ()3 ine GBI LSD (03l (yolsl pr aslllao 3)50 b Jlas ) 43S jiie By (il &S clapySilse
Means which have common alphabets don’t have any significant difference in aspect of considered treatments based on LSD test in
the level of 5 %.
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wladgS g 1o 23 ()8l oy 13 55 Sivaslgoud
S G5Slen (4 Jgaz) oy Liul3sl ) ails 5 Slas woyd 65 iw
Sid 03le g Ay yb )0 ogue i Glao y Hody Kieul s goud
(2 Jsiz) 332 foisine 35 il 3 Slae i (g )b sine S S
9 Fr o quaone CulS g 00 mly jods &) Cand 025l yods
s SUS Cugby (alid polic 5l ams 0 g asly il ol
oiali8l ol 2y Slos a3 g o odlitul g Ao pnds
=S| —wyp > Barlow and Haigh, (1987) .ccwla sl
Stoalpgonl &5 65,5 (B (( S3esS p ok Sinel g
O Sl ()l re Sl 0D e sy g (Sl (59 9
4 e Slas )3 i g 255 (kb e 4 538 ol o]
Harris et al, (2004) .155,5 5595 (Sdmwy 9 (BI0ge0 ¢ 2MS
ly Oddi 5 (Sial ()3 hod Sigealn 45 23,5 ()18 55
25395 (25 el (698 A b slaaralS Wgi L 5 odniSo o
sl 028 o el YL 3 Sles
O sie CoiS 4 Cuns el ailgain Sl cuss L
2 A Jaaz) ety Sl glalasdo B jsboay wls 5Slos
2193 (93 (b J-Id Ay (g sladgS b olyer (Sl s
A e CulS ) Coms 0ad J S baylpd )3 olS Ay ol
Fruwgid (sly (oyied )3 (B Blge 5 (Jaes Lalyd 5l AU ol
O ORIl el aomyd 5 03,5 oolil 039 5 Pl 030 A5
Ghamkhar jiolojl cpl (sbly 1> .ol oas 4l 3,Slas g ogu0
aslaaim sLis 1 S lay e g p> Ly 0 et al, (2011)
5 9] ol plle CuiS 4 Cond ()L &5 08 )18
Cute yil 50 Olson et al, (1994) .5 )5 ol opl 5, Sas i3]
Cuto Sl pizman 93,5 (5155 |y o 3 Skes 4y (o5l
Javaheri, ) a_s (LS 3 )1 padtee CuiS & Cuns ()5l
ol 0ab 5,55 1, (Izad-khah et al., 2010) 5L, 4 (2009
9 0,0 (g yid Cuenl plSin 0 lacuiS > panddy 6L
g Lol dawlsay 1) 5 Slas 0aiiSsgi0ts Jolse 51 Lib cylus
sy o JBlis an ]y gad g 05) Cap ity (SOLT 5 lawigy
520751 ply 558 (9t 5 6355 slajlow 53 o s il 5 Slos
Jagi 3 3,Skae GabiEl ol (4 Jgiz) 292 1S 53 p S 5ls 1252
32 )59 9 050 2 0 Al dlasl gy 3 bgee it 4 1y (g36S
s sine Uy ive Gaiod ) gl b Cuns ol e 5V Al
Sabeti-Amirhandeh et claail L L @llks o i) sladsS
Jafari et (Nicotiana tabacum L.) s oLS,> al, (2012)
Hordeum vulgare ) L, »3, o> oLS ,>al, (2009)
Gladsle 05550 (59, Saeidnejad et al, (2012) {cv.Reyhan

0410 A ya dils alaas

S 6395 (Sa)loss (2 3 09u0 2y &l olas (S by
H9 2 Jgi2) 35 S ine sl 5355 e Jlite Sl
Cill og e o yd 4l dlaw y (g)b pme il )N Kl gou!
el psde b dglio )3 oud iy ods cstalefl ol 22 o)
Sobsme Gialisl cpl Js duisy daugs 1) 0as0 40 dild dlax ouiis
oy jw y9de (s9, Welbaum et al, (1998) (4 Jous) 290
Basra et al, (2006) .x5,5 5,35 1) islejl ol b i gols
Sy 59k Kl pgewsl Cute 1 (Oryza sativa) gy olS )
75295 JosS IS g (BIS ( Jow 41 1) 0900y p> &
2 ge by ash dliad 00 G 0l wmly jedy 4 Cuws
Dielil o g sl Rl s S & S L5 oS
S 15037 5l ogae yo y3 ails slaws &S by gy > xe
28 Joss) sl jiolidl Slis S o 4l 530 4y gt
1318 o 8 elits aS sl oad odalio 1315 oLS 9y p (oainloj]
&9y Ee 3l Jlste Jlo 93 53 ] it Sl &y g
Rahnama and Bakhshande, ) ¢ ils asg j5 fua s s
b olass yy Ghalejl ol )3 55 (gt 98 (o2 Jsloxe (2005
991 L ) sladeS jlaws oS g ygbot cudldS ute yilogan ,
@by 442) s slodgS 51,8 pas Jlod 4 o 0gae yb y> Al
Sl e (4 Jgds) iy (i 4l 5 Slas (o9 yo )
A S 05 (gl Jplone (S5 5 pene S o 35 Ml
(6 Joan) wisly 1y (o ity il sl oaits bl Jolone (sl lous
3y Slas b oYU (Stuod Cdo cpl b Lt 358 Joguo s
S sbas cush (r =0/787) Js Kis oslo ¢ (r =0/6777) wls
) ol e i 3 5 €S (lila o] )
Ssl () sladgs by (b Jgbxe 9 j9dy Sineslygeus
a5 (ladgS 5508 oy o Hlal Ay 0D ogue > &b i i8]
JUsh glosily Gl el g e 5 s Rl
Slaw il 4y Colps 5o g Suid 0dle xazs g dild 4y dlgs
23,5 o &b 3 Slas g il

g g Slas
olals  (oolasdl gla jmdls oy iege jI (S il 5 )Slas
e ol plis 3o ol gl Db oo Cawe (b
clogS (o )8elis (rop B Jlais! paw 13) oy Sios] pgone!
s-Shae s s iz 513 (1 L Sl o 3) (s
a5eS5len (2 Jgin) 1 ()b gxe (3> 5 Jleas! pdaw ,) aib
6255 9 SL 9d Shrmalpgonsl (slayloss and g0 ()L gl o
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(1 Jses) ey JuSa 45 p,59ks 1103 salis b auolio ,> s Amiri et al, 4Zabihi et al, (2009) (Sorghum bicolor)
slaas ,Slas slinl ey cul Gasuine Glislejl gl ) ascl oyl s 5lasb e (Triticum aestivum) pus > (2010)
b 2y Sloe LIy (Stunsod p st i)l )9 5 000 ) &b 3 Ly Stmlpgensl | Jols St S o 50 Jolie

B Jss) el 0 p 85k 2300 i 4 ]y Wl 5 Slae oty (a5 slo2S

2500 a a
é\ ab
- 2000 :
_:J ab ab
v, 1500 b
\) b b
3 1000
s
< 500
= 75 % : e
b4 0 _Z _Z _ 2
1 2 3 4 5 6 7 8

osmopriming x transplantation x biofertilizel i glas £ x & JSeli x Snal 3 yawl
T ilgia 415 3,Skas 51 siuwnj (£10395 K g £,elid T oyiy Sigaylpygous! P el el 1 -1 JSu5
s o258 b 2 g s g 1) i (slongs K (L5 S 2 g dtns S 1) (6)SeLAT (00 gl 2 5 0025 ol 1) 5 Siaslsasl P
(8= P2T2K2) (7=P2T2K1) (6=P2T1K2) {(5=P2T1K1) (4= P1T2K2) (3= P1T2K1) (2=P1T1K2) (1= TlPlKl)

Figure 1- Interaction effects, P seed osmopriming, T trandplantig and K bio-fertilizers on seed yield of seedy watermelon, P
Osmopriming of seedy watermelon (unprimed and primed), T: planting style (1. Direct planting and 2. Transplanting), K:
Biofertilizers (without biofertilizers and with biofertilizers)

] dlawia 5,S0os gl3a g ald 3,Shos Clhio w dmt ; SBI9S X 5,5l il @l y51-6 Jou
Table 6- Interaction effects of transplanting xbio-fertilizers on treatment of seed yield and yield component of seedy

watermelon
Characteristics <l
.. 2 0 ogae daxd FERLEHLREY . .
&5l ) Slazgs PSS odbe oy - R
Transplantation Bio-fertilizers Total dry mlatter : } g 1000 Weight ~ Seed ylelld
(kg ha') Fruit r;)l:g:]t:er per Seed nlyrrSilt)er per (@) (kg ha'})
. 355 o 4798" 2° 41417 144.7° 1120°
Direct planting .
5L eots Non Bio-
@I ) fertilizer 4952° 2.5 470.2° 148.5° 1377
Plantation
At 7647° 3 589.8° 1473 1840%
Direct planting 35 L
:u s Biofertilizer 7967° 3.3 592.7° 163.3° 2303°
antation

5,85 2oy gy Jloin] gaw p3 (6,I5 me GBI LSD g0l olsly axlllae 3y90 o Has 5l A8 jiie g > (gl)b & sl uSilio
Means which have common alphabets don’t have any significant difference in aspect of considered treatments based on LSD test in the
level of 5 %.
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T dlgnia 5,Shos gl3al g ald 5,Sdos Glhio (6,5l X\l Kioul g1 g0l Jlie ©Iy51-7 Jou
Table 7- Interaction effects of osmopriming x transplantation on treatment of seed yield and yield component of seedy

watermelon
Characteristics e
o] 2 gl . 2 Pogmedlani pa yd dild dlaxd . .
. &S5l J5 Sis ook g - &l 5 039 &l :,i-los
I . Total dry T ~ 1000 weight  Seed yield
Seed Transplantation matter (kg hal) ~ Fruitnumber  Seed number (@ (kg ha%)
osmopriming per plant per fruit
e indS 5753° 2.3" 493° 1445° 1338°
0l waly Direct planting
Non primed (S S 6378° 2.8% 529.7° 1475% 1635%
Plantantion
L 6540° 2.7%® 51403° 153.7% 1768%°
0l waly Direct planting
Primed (S S 6690° 3° 530.3° 158.2° 1912°
Plantantion

3,16 0oy g Jleis! w13 (g3 gxe B3I LSD 9031 ool aslllas 3y90 o Jlis S it gy (gl & (ol Silio
Means which have common alphabets don’t have any significant difference in aspect of considered treatments based on LSD test in
the level of 5 %.

S pyS 1448) 1 piitane oS o 4 s p)5 163 il
b 3 g (p)5 148) s sladsS ool Jglore (9 Sl
Zabihi islojl cpl b alie 5ol )5 (0 Jods) sily (o ynd
u»U9A9.>9_w )I 6l_mdu9_w b)).)l_f )u‘b EIrS et al, (2009)
 lises golaw ) pasS &b > Slas glinl 9 5 Slas ) Ciwysld
M52 Gy p ke 80 (Wlgegdge (558 o5 il bl (6)9
cel 8L ol O] = 09Me g il puiS &l 5 Slas 5wl

Aol ol 50 (gye Il Lials

asles glial g o slas G (Siaan ol b

o1 &l T Joao 533 Slee (linl g 3 Sos (Stuan gl
Sy Glaw b als 5,Slee 0 254 oo dlan Mo a5 45555ken .l
(1 =0/677) 09sa - ;5 &ils slaws (1 =0/637) w5y o0 )3 o900
(r =0/84") s Sis o599 (1 =0/507") assls Hl3—a 56
Onm Caio dbaily 35 59 0510 3955 (61 re g oo [ Siused
o &S Jole ja oS Canl (pl (Sl il 5, Slee slinl g 0 Slos
2l daled ilisl 551y il 5 Slee g 5 Slos glial iuljel

5 039w ) SB35 Bl o) L Khorramdel (2008)
o5 (Nigella sativa L.) alialw oS Slaogas p jiwd
Ll Hlia 5 g JousS 50 aib o o ls glaadlis oy a8 5 S
b 3gg YU g Cuto (Siuwed 4l 5,Slos

@l 32059
03s = Ll Jolite Sl g (6)Selis 5 (s sloogS
byl (159 ) s9d Sl pgend (Jy 092 b gime &b 5
oilai] ol L o gl 5 (2 Jsia) et (s b 51
pie 35 4SS > Maghni-bashi and Razmjo, (2012)
58 GRSy Al i g 2 sk Siaeslgend jlagiae b
Siposl ppgeml a8 65,5 5155 5.5 Rahchamandi et al, (2010)
2 (o ol il Lgw 08) aw &)l 559 2 b Gre Sl 9
P E P Gl ok Sialy ()3 655 2 sloe]]
(Moradie-Dezfoli et al., 2009 ) coul o )3 &l 452 55
G‘a_w » 6)I.>U_Laa )_)I 6)l§szl_;.£§3¢)9.3.g &AAAJ‘)JW] )L »
L Sl cuss (2 Jgas) sl &l Jia 59 p oy 1 Jleas]
6355 Hlas 0b olamdl dgs a ) lie o yieS &l Jlia 59
coab ash i e p gldasMe JB 5l g,85Lis aslon 35
1l oo #ligogdgms 5 porls gl Sl slacs S (4 Jgoz)
Sly polie oald [l g olS A, euiiS ulay S 5 A
ole A g g 3y Sloe (glial o0 Sloe ¢ jiuwgid inli8l cels olS
Gy Lo Sy Jolize lidlen @Il ags olS 0 Kb
oS o s oole ay Lilidl el (s el 55,000
555 5 5,80 Jlawe <l il (Saeidnejad et al., 2012) coul
{2 Jgiz) 352 o sime il i (g » 20yd B e 5 s
I 533 b s oS b 005 3k Jslos slaslits IS sbo
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Table 8- Simple correlation coefficients between different treatments of seedy watermelon in osmopriming, transplanting

and bio-fertilizers treatments

2 50 ogae daxd 2 dlbdolasy
ol &g dgso &l 2, Sos &l I3 oyig JS Sis oale
Treatment Fruit number  Seed number per Seed yield 1000 weight Total dry matter
per plant fruit
Gy 2 ) ogee i 1
Fruit number per plant
ogeo y 40 b dlus 0.369"™ 1
Seed number per fruit
als 5,Sles 0.634™ 0.677" 1
Seed yield
als 50 35 0.331™ 0.089™ 0.500™ 1
1000 Weight
J5 Ses oobe 0.712™ 0.780™ 0.840" +0.348™ 1

Total dry matter

sop L i) g 13 6 bgime - edoys B Jlainl e 53 6)bsine «sybsine pas NS
ns, and ** and * are indicative of non significant, significant at the probability level of 1% and 5% respectively.

903 5 by B 0AlS eaSS lyieds i () SB35 (izren

has) Joad Jobo )3 oS 5l 3550 (ol blge Silgs o lalS
Syl ) sladgS 4 o lis adllas ) gols .S wald
Slg5 o gl 5,15 cazess > 4l anlllas 390 Slas o (g)b xe
Al oo dpo g JB g o039 olend (sadgS (sl (alio (p 3l

3ol d9te Sl pfine CiS A G (5SS

g Leodleg g ol 3 g2adyo Ll dlgsin s0d) Sliogas
& lail Gy o 3 a8l 0153 )5 5 Sl (158l el o394
O s al algain )l lis Jlasl g g anse o
ol el @ deg bl duogs BB g atdl (6555 paiitine CulS
S led (s e b 45T a5 0 ol LI e (ol
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Introduction

Watermelon (Citrullus Lanatus) is one of the most important fresh fruits in Iran particularly during summer.
After China, in terms of production and cultivation area, Iran placed second in the world. Research conducted in
different regions (especially in arid and semi-arid regions, like Iran) indicated that poor germination and
establishment of seedlings in the field causes low yield, particularly in vegetables. Seed priming, (to increase the
percentage and rate of germination) and transplanting to increase plant establishment and use of bio-fertilizers to
increase food availability during the growing season are inevitable to transfer to ecological agriculture. The
purpose of this research was to evaluate the effect of seeds osmopriming, transplanting and bio-fertilizers on
watermelon grain yield.

Materials and Methods

This experiment was conducted at split plot based on complete block design with three replications in the
Laboratory, Greenhouse and the Farm of the Faculty of Agriculture, Ferdowsi University of Mashhad in 2013.
First factor was seed priming in two levels (unprimed and primed), the second factor was transplanting in two
levels (direct sowing and transplantation) and the third factor was bio-fertilizers containing pseudomonas and
Azotobacter in two levels (non bio-fertilizers and bio-fertilizers). Leaf area index (LAI), number of fruits per
plant, number of seeds per fruit, 1000 seed weight, grain yield and total dry matter were determined.

Results and Discussion

Transplants produced using osmoprimed seeds that had been sprayed with bio-fertilizers on the field (T,P,K,) had
higher LAI than the other treatments (Table 3). Bio-fertilizers in both transplanting and direct sowing produced
more LAI, but osmopriming of seeds with PEG 6000 had little impact on LAI (Table 3). LAl is one of the growth
parameters which had a great effect to achieve maximum vyield that needs to be at higher level before flowering.
Izadkhah et al. (2010) and Ghiasabadi (2012) reported that onion and corn leaf area and LAl 50 days after
transplanting were higher than the direct sowing According to the results, osmoprimed seeds of watermelon,
transplanting and bio-fertilizers and interactions of bio-fertilizers with osmopriming treatment had significant effect
on the number of fruits per plant (Table 2). Osmopriming of seeds increased (8%) the number of fruits per plant
compared to the control (unprimed seeds) (Table 4). The number of fruits per plant with grain yield (r= 0.63™) and
total dry matter (r= 0.71**) had a significant correlation. Mature plants resulted from transplanting produced 2.9
fruits per plant, compared to direct sowing, with 2.5 fruits per plant (Table 4). Rahnama and Bakhshande (2005)
reported that oilseed rape transplants produced higher numbers of pods per plant in compare with direct sowing.
Primed seeds with application of bio-fertilizers caused an increase in the number of fruits per plant. Fertilizer
treatments in the primed seeds, with 3.5 fruits, and primed seeds without fertilizer treatment, with 2.2 of fruits per
plant, had the highest and lowest fruits per plant, respectively (table 5). Seed yield per plant is one of the most
important economic indexes. The results showed that the effect of osmo-priming (at %5 level), transplanting,
fertilizers and bio (at 1% level) and the triple interactions on grain yield (at 5% level) were significant (Table 2). As
the results, osmo-priming of seeds, transplanting and fertilizer were superior compared to control treatments (table
4). In this study osmopriming, transplanting and bio-fertilizers increased grain yield up to 13%, 23% and 65%,
respectively (Table 4).
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Conclusions

Resowing generally is one of the major problems of farmers in direct sowing of seedy watermelon due to
poor germinability and establishment, sowing at heavy soil, low rainfall, irrigation water shortages conditions or
lack of ability to absorb water and fertilizers. Osmopriming with saving inputs will lead to an early and
ultimately increase performance. To face this, transplanting using primed seeds alongside of application of
organic fertilizers is recommended.
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