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Phytochemic Characters

Treatment  df al
TSS(Br TA(mg/100g Vitamin Anthocyanin(mg/l  pH
iX) F.W.) C(mg/gF.W.) 00gF.W.)
Nutrient 5  12.117** .0064** .031ns 9638145.9** 071**
Solution
Growth 1  10.028** .0001ns 201* 25831806.3** .007ns
medium
Nutrients* 5  22.561** .0019ns .041ns 10976179.1** .096**
Growthm
Error 24 2.388 .0008 .053 472120.639 .003
CV 13.4 11.3 23.2 9.1 1.5

52 09 NS 5 55 gas ) cb..:).s** ols L;:M'/.ch.u):*

54



5C cpelus Olsee 5Ll als il 5dl 1y TS 5 TSS Ol olawd Hles 5 Calises gla Loes (,T}: 03 \iz
53 sy (gla e 3 0kt A5 (gl o gue Ola 53 (P gead 0 Jgdr) CnlS (K05 D5 0 g il 5T
TV ol 4 (110) S 5(N0) CnpaS ays Sl Ssles oy SIs w53 &S SlgT ol w3
L daoes 53 d ST ¢dis g iy PH 5 TSS jluie s VL 5l sy o Wy Cd 5 7 90 5 S S SS
Voo (L) Sy olen 4 (Y ) i odd o CowgneS 5 (N 0) CangnaS oy 3l 5 ol Aoy
5 S 5paS g5 1Y (1> St Lo WSe s la) 55 p b 5T o o SVL Sl S8 Ao
& o 3aS (05 ol plis o 1S 1 syl 5l o VL Sy TP 5 g SN o en 4 IS N
ioeh ogn kS g e Caab o (KB S5 ag Slosar y Cae S SGE ) JuSh o Lol
oS 55 5 mede s alie 1 ol 4 (1) CansdS as . 305 clile oo ke 1y 0T e 330
DL 3131 osen plariigzd ol gy G slghme <8 015 oo ol 313 0L (K3 O o e
2lp 1 el VL Lese W5 6l ll s o e DLST S Sl lmed b e tdnd ls ) 55

Al
by 3 ol b ST (Dl Aile (gdie Slge o s Con g aps &S 03l Ol a8 E Slalllas
Aniel et al., 2007; Cantliffe et al., ) was o 515 ol Sty o jzws b6 K @ 1y oJ s
Lowe 53 (UX B50) S8 i 53 S gaS oy 05 p3las 5 eslizal (200725 Singh et al., 2010
o e 85U 55 K ar g i Ogoman GV guames L) 5 G5 4l 43l dae SRl 4 S O
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S 055 58 55 YN Jl s Pascual-Alex ; Melgar-Ramirez ., 4 o 5 o oslizal o

.gu,ti@uz.i\p\a«Nﬁ@x‘s@,,)‘mu:.i‘pngyJ,imﬁu}‘yprs‘;‘pH EC

\Q)\fé)Qjoﬂ&wfgu;}.jjﬁuwdu@j‘—a J)..\;—

PhythochemicalCharacters

Growth medium TSS(Brix) TA(mg/100gF.W.)  Vitamin C(mg/gF.W.) Anthocyanin(mg/100gF.W.) pH
P60+C40 Chemo.0 9.67b .18e 1.07ab 6203.1a  3.89a
Chemo.1 10.67b .21de .97ab 422.0e 3.92b
P60+C10+V30 Chemo.0 15.33a .25bc 1.30a 4549.0b  3.91b
Chemo.1 10.67b .27ab .93ab 440.3e 3.56f
P60+C10+G30 Chemo.0 10.00b .25bc .97ab 2756.3cd 3.53f
Chemo.1 10.67b .23cd .97ab 1515.7de  3.74d
P60+C10+V15+G15 Chemo.0 10.67b .26ab 1.07ab 2550.0cd  3.78cd
Chemo.1 16.01a .22de 1.00ab 2067.3cd  4.08a
P60+C10+V10+G20 Chemo.0 8.65b .23cd 1.00ab 5375.7ab  3.79cd
Chemo.1 14.02a .29ab 1.00ab 5513.7ab  3.63ef
P60+C10+V20+G10 Chemo.0 11.12b .3la 1.07ab 1653.7de  3.87bc
Chemo.1 9.66b .28ab .73b 2963.7c  3.70de
= = . . . ‘. +1
ksl (N5 plard s Slopast p oMHE gl 567 Jgur
Phythochemical Characters
Nutrient Solution ~ TSS(Brix) TA(mg/100gF.W.)  Vitamin C(mg/gF.W.)  Anthocyanin(mg/100gF.W.) pH
Chemo.0 11.89b .25a 1.08a 3.79
Chemo.1 11.94a .25a .93b 3.77a
F Z. . o L. . :
Ll (N4 D5 plard i Olosast 5 LIS iy 1V g
PhythochemicalCharacters
Growth medium TSS(Brix) TA(mg/100gF.W.)  Vitamin C(mg/gF.W.) Anthocyanin(mg/100gF.W.) pH
P60+C40 10.17c .20c 1.02a 3312.5h 3.89a
P60+C10+V30 13.00ab .26b 1.12a 2494.7bc 3.74b
P60+C10+G30 10.33c .24b .97a 2136.0c 3.64c
P60+C10+V15+G15 13.33a .24b 1.03a 2308.7¢c 3.92a
P60+C10+V10+G20 11.33bc .26b 1.0la 5444.7a 3.71b
P60+C10+V20+G10 10.33c .30a .90a 2308.7¢ 3.78b

56



@jd‘jj@“j&uﬂﬁ@ﬁﬁ.‘ﬂ/r'j%;){/\' c@ﬁ@))./.r' st‘.}.)a_?uﬁobbow&bﬁa\
Sl 4 o Jama 53 S 3T S 5 ol 4 bl eks b a8 0358 5 35l e ol S5 5 Os
o3I (LS 5 5) (6 eSS ot W5 la (K g 3 g ol eslimal (F) S Sl siS s

.(Vc?J)-\q—)xbﬁj\b)fﬂ(j&;lgch-wjbhu”&ﬁf

Pt Sal 4y e 5 b 8l oo ollan 5 pab B (K3 D5 5 03V YL B sl (T 5 VU 3
S 54 TSS Slie 0t slaze Yzl dees s, 5 oV S IV TSS L sls K oo
S5 Jeol A5 93 S U 5 5585 .l 0,8 i1 LAYV 1) TSS Jgans 035w Slalllas 5,05 Sote i

(Giampieri et al., 2012) was o 1Sa5 1, TSS 760 51 i 8tz K5

14
12
10
a
Z 6
H
4
2
0

ks (Kp O sTSSOl i bjles S Y Ly

57



TA (g/100gF W)

0.35

0.3
0.25 -
0.2 -
0.15 -
0.1 1
0.05

k& Koy TA L »clles JI-¥ s

vitamin C(mg/gF.W.)

1.2

0.8
0.6 -
0.4 -
0.2

ks Koy ,3C by s Sk 5 slayles 51— F puas

58




Sl S Y5 okt oot anlllas | folo s

b

):J@)jj.h-fjlfj;

Cgr S

Moxﬁub-ubﬁ

Shsls olas 1y b s sl 4

09 A

boes

P g Sl AL Can geST (a9 ) ele oy IS s

bes

D

CM-\;'j

b gls el 05497

5k oose 5 oslhe 5 5 Jsd b

T

jrabcjhcjﬁij\o

sl 5L

\f)‘cbj|ajijq)5ih:|y

Cow

BTN

.‘..“ -

PGP sla olas

=

LT Cawsas gla

jwwu’ 5 0

8 sl 2 C s Ole o YL 51 Y 058 Ll

MO)L:“YL'JJ‘*;)}JQJM

|

J‘.:.»u

Mbw)\gwul*wéua‘gfw)bc u:"’l:'.’.} ]

KIPRE

T

T

2y Glrokisls g b (o35 sl dlal) o g SIS

S

I

}:MS

eJled O

5 C ey asle

(Giampieri, 2012) 5l Js oLS 5

S
S
Rmanay
Fiaana]

“““““““ Coniaieeaan ey
80 0

o)
b
oo

sy

AR ot
Yy
v
by

6000

T T T
o o o o O o
o o o o O
o o o o o
0w == o o -

urue Hopuy (A A500T1/3un)

[
%
Tx
o@.@b Qﬂa@x
x
Tx
% *
Q\\\ e
6% x
o7 fo@
%, @
x
9
7.
x
2%
A
ru\
4
2

s p1-0 » g

Py

)

Sl 55T

B IS E R

-

by K

z

jY‘gMo) "\)&545,}1@\.‘.;»

b 55T Ol 50 o

ol glasT &Td,ﬂ;\jr@,&&u}. b sSh 5l S lacys

I e 0 gt

jfbdﬁjjﬁ‘d“jbﬁ‘_gﬂfoj‘ub‘ : *oj;).ﬁt.ﬁ

s

b sla

i}; 9 &U& J...al.l.o oS

59



i 5B 0T aSh il ogue olde Latli cpl ot 50 o @ ot v 8 L ys Gudsw opl 45 &S OT
A (5,8 o3l (Llos g oIe Uslous Hlas Cows 93 2 &S Y 5Y 05,8 13 Ol o S &S (5 sk 605
b bow 5T il o )5 2 PH 2 28 51 5 Ysla 05 5 457 (o) kay ol iz 55 PH O3 3550 s

(Fernando et al., 2004).x )13 sdge 4 1y ooy Sla S 355 50 5 &5 ol o e

& K g o PH Sk clajles J1- 8 g

60



S o AxS (Com

* o0

61



48 ol gls oge 51 S Bl o lis, 0,5 5l Fragaria ananassa e b b K o
Sne 3lse 5 & by Bl Sl o 4 YU ol 551 5 &5 a5 K pab 5 ke bl
ol e Wl i DS I K K S (100 g6 LT alal ool 05,5 1y (5L Oly16 b
S Db gme g @ab e s 4 seme ) ol w8 15 sl s R AP RS SRS s

OYV (2S5 &) ol ag;uﬁ;,LP,,;,&u;,xx,,@\;@ﬁ;u;\);,satiil?mw@,y

b iS5 SKidei S s oME Glad sl 5 Caliies (bt 1 duslie Guiosd opl (S ot

ML@&L?J‘M{J@.\J,& Méﬁ@joﬂdw

4550 33 WAF-IPAD ol dlo s (ale3T ol s S plowil (o) (ast plal o s geT 38750 53 G o
53T S een dgd OULS el o o3l O e skST 55 dily ¢ 5 aT S e glo o8t ejT 5 Slisios
OT 2 rr Jsb 5 2 VYAY/A 55T (Gl ys elaw 51 = ST Ot g gLyl oS3y planil (o) (gmss plol Jle
VOV dibate ol Sl S0le il e Jlad 4ids YA 5 4,5 Y0 0T b6 5 S5 4ids OV 5 4,5 O+
ke 7S Ok gd 5 Al e 3Kl a3 FY 5 Ve (5 4 adlate glos ST Jils ke
Sole il o 3 Kl a3V o /A Los sla ST UL 5 0ke 5 31 Kl am 55 MY Les (sla folu> <YL

i 4 5 0T il g S 5 4o )3 OY e by L

oS NS 3 Dl M sl e ST 5 sl CiST (a3l aglia ity jSl R )
GI%LA)T CJL g_JG )J J‘i)}fb CJ)V 4; LAU,Q'L‘I‘)T ct.ijlf r.;) Q_SJJ'B C)}: éfl?- Ojvb. Q,..':S); aj:,c
Q\;&Qb&foﬂ@b@wf)wﬁwjjcdﬁ.‘ﬁ: cs"_.ﬁ}f;)‘v\.‘i:(Bu‘L;@JLﬂJ%K‘_;ud{)L

)JJ\JQ'M)J hﬁb)T%J;obmﬂ‘ L;i‘” djlw qubjo‘ﬁbﬁ) &L@MLSB u}v\aw.}a::u

62



TS 23 oo bl Jlo s 8 e Sladios S 3 6 g am OIS 8 s 5 e SLe Y i laollS

Al
@HE Jsloen ol on 5 03531 0y LIS s Olsieay I¥ e 180 Cnd s S 3 5 Ciy 55755 )

b ole e ol pon 4y 5 05k CiST e Ol st Vo 0 ¥ i &y o a8 (a9 5 S 0Dy oS 55 Y

@ME 5L el g o5 e 53 s 1)) e b

Los 3 0l W5 (Slao goe & sy on 5 4 0 o) 3 DS D ) Sl 0T Sty gl bl
SB P54 i C palig 5 s od 5 51l 555 Lo lad 5 ConST oy A0 LY s,
23 edd 5 e ge € aly s Ol &7 ol 51 aial o Jlsy 55 5 (6555 5 adase ple 3 odd A
i Ol S o Jor Ol BT 6 Olge 4 s Sl 5 il cpple S SV 8l
o gme 31 o lan Gl ST (ol 35 5 oW ol e pab i 5l n 055 cpl 53 0ld A 5 slac s
o2 5 US| 2T K Olsioa o 4 ool 5T Oln 5 51 e ST 6isl oo Walasms Lo 53 0l A5
53 bl 6ils 513 a5 plie 53 Jgl 05,8 & e o SIS 30 0 g0 &5 5 e 3500 5 &K sl
S 58w ly Slese p b B 5 on kS b addllas 350 (sl el S 0B 0 L g e
1B S 5 JSme aS 53 ol 4B S 15 s 35 G ol 03 Rl 3p 5 (sladases o
Olje cpad Gyl Lome aSle 55 55 0 Jols ¥ 058 am ¢ I¥ CssS oy 5 AN S S S
LS oo D355 (e S shoen 457 (6 5 4 Tl gy 2 350 Do SIS e ole Leds (o D oS
3y50 55 4l &8 6 108 5 ate 50 Lasws pl 4 oldE Jlows 035550 . ijls 515 e b (gslee Ll b s

}é:fbr.?ui‘)‘yb@b)‘éb@‘bd‘j@&&ﬂ)@#@‘-ﬂJ}Jﬁﬁ@ﬂjﬁ;@))‘_;‘)‘b.bﬁ}m

63



35 T 3l oslizal Jasws Gy sl ST 55 5 oS dd g gl olans lassS Sl oslinul au e 4 4 55 L
S5 5 5 Bl ¥ e Sl eslinel oS me e 5 T SSE men 5 Osal iyl
W54 bl o Lalps ol s A8l e g slcontd o3l glacs 555 o 6T A5 03 8 Gl K53
& Jgame 035 okl mlaw dlg 5o A 5 Oljen 28 4 a2 57 Ll o5 e YU Cd ST L e J seaee
u@mwusuQ,A{L;L@L?uﬁ@;a\kw,ﬁﬂu&uowb&“ﬁ@gﬁ&w)@,w

AL (P ¢ o L

e slalil Lol IS CwVL (gl adis 550 L essbags Bl Y g 51 (K (KB o8
o 5 o Sl Sl ST sty ST Wle (K3 O A5 Opke Sl S ol ol o
S GLalesT pa sl (o S e 5 1 Jon Sy ke OT 53 Sobge ol e Ao 51 455,81,
>1>om@u‘.\;uw,ﬁ‘,@r§)v§;¢; <o V060 MS/CMGLEC L _lie sl shos
2003 O, 5,k (1385 0K 5 oLlle)azils (¢ fhw Jpams b 6 S EC s o
s oS opl aS gh o Jguams 2alS Col 2 Jbous Dlads 2alS a5 Wisls Olis isle)T )
S Gyse 33 S Oad CiS Glgatuew o O 35S bl 4 U sg ol Sl 5508 Cle a i
o So T 0lg o0 il &K 5 omb Jalows 53 1) uobie Chle (as Jgous Slass il 31 L Ol
CiS ol i 5 e Jalowe 4 plaws Gaasw opl 5 o, s 2alS (oobj do U 1) Jaoes G

AL (o oS b e Sl 5 L (K05 g ST O

64



1S L

65



o S 5 M sloue Ly e (K03 D5 g Oske (6la e S ge ol po aler
Sl e 3 (S8 (S5 D files Sl g1 5 5 saT 0] gt sla sl g cpb LS
3t B3 olend 55 Lodd Hled 5 CungaS oy s MY LY Wi Lases p3 0l WS 5 (lre g

W5 a5l o 13,5 65 ) blase sl s ets Wg e K35 4w C sl

338 e w5 (S35 CS Sl g Ll or el 4 08 S

AL G 5 0 7S L allln 3 50 gl e i ST B 8 5 1L g semme 53 Sl 4 a5 L
2> bl 4B S 13 w3y Gei cal 53 ileST 3se Gladaes 55 S g8 wly (slae ge
J.pb—\' o)f@s‘/}“ &;MJ}:J u.a)))'/.\' C—ﬁ;;c./f" C,._'JJ:? 3 J‘i‘:‘:" C...‘;szm

338 o sty b Sl B sl (K3 g A5 gl S e a5

66






(YY) 6 LT

ply Calibee (sla CBle 51 (1WR0) iy o o sane oo ¢ anbld ¢ ol ol 4l ¢ gaal ol
Shler sl 53 edd eSS asdks pteeys (P O ose Slogasy gle sl
WA dle ys 588 O Al Glglnl (63U ann 5 (mads

iS5 Sles (b ko) dibite | gend (S SIS dlesl S5O el pddl (gt
(S 05,8 (5558 0aSCails (S o ge w3 LBl it ) sl OLL e o3, K5 Oy
S5 o g S Slao gas 53 Shee iy (VWAF) L s ¢ IKid 55 a5 5 Loy demes (5 ao|
IALY 5 5 5505l Els 45 sl IYF — (3L e 3T S Ll 03, (K53
F osled VO A

Ok S Ol gl50 53 K g dsb 5 akey (B Sl Solen (el o (OYAY) 1 ¢ il
Yo¥ dois (Oldes i e oKl Ol (S ol 0 K nendoes SVl 4o

o ST sl Olgr 5 01l s (gl 5 S (65,5LaST L(VWAY) U b mram 5 o ¢ sl
3 s 5 (55,58 o gle (S5 S

03 g DLl K555 D AN L clowmn 5 p Oy

(5 OLLE 5 (gm0 5mn IG5 olomls) Cols o 51 dmy (505 508 LOYAF) L) (i je b

cn g )| A slg Sl Ll

()\Av\J‘)}f;jﬁJﬁ\j&w)j.(\VQf).é&m} 6J§ﬁjg}:ﬁckgﬁﬁééﬁcéw‘ﬁwcd%ﬁ

.C)J 0)\.@.& 4(}341?

jgﬁl‘@;ﬁ@lﬁrﬂ;jw\f'@,u;\ o OYAZ o llas ool el 5 o cpie Sl 5o

FY-FN N (e mlie 53 (S5le 5 Shags dloms 56 Ol g Ll 13 )3 @l ol 3 Shae 515!

68



Wiy ensl 5 JSS Dl s sl S1LO0¥80) s s 5 e e 84l ¢
| 6l gl iSO g5 ke Tl o3 SSp D o hS 5 oS S S5y s )
om0yl / pgs b

53 Sdes A (S5 5 b SUL(AF) Ll colodiad o 5 ) o BU 6B 0 (gl
SRss ode e (0 Suta ik Ll b 53) SSEL W s (Kb o s Shee ol
£33 5 oy o5lad cain Jlo o A (55505 585

CoiS 5 Jgames Ol g p S5 Oy S Ciben sl pie 1L OYAB) O 5. meoLilabe

O oBils S (65551E8” eaSlailae 4l 0L WIS s 0T

93 Sk, cals oS5 sk S o OYAD) O g 5 p QYL ¢ ol o (gt
5 pke) SLEL psle 45 (s3 500 L D TS (e 53 Dok o35 (K03 g 0 i
N =52 OOYF (), slas e

M. 5l ib K g asb 5 atny Sty olew 218 (FAY) FCE VPP RC g g
~olE Slidiow dww o (01l (K olE o K 0 XS pans s SVe 4o .01 1 5l phaseolina
VA dmio o S5,

LSS Oju\.fg;.&f&&Jz:xﬁjdeJJd‘dngh)Ltﬁ-uijjﬁ. (\YAF ). I, Ccd\gh}i&

aoino YIA 0L sk Sllsl Kas b dw o

Fao (NS Ay e Ol 4 L sl dm 5 K o5 2,08 (IVAD). 5 e o
Olghol o oKl (g5 5LaS 0aSliils ¢ mlitSTlE il wlid )8 8L OLL L eSSy en

Sp oy 38U 5 (oS Slivo S Gl 5 6By 1 s IVAY L0 (adre 5 8 G ple

Oldes lw o o&ils ( SLaL o ke o SRS enia 55 ool Jaul 3 53 155)LIS 5 s 66

3 Fragaria ananassa Duch. cv. Pajaro

69



ciS 5y Kp oy Jiss s Ssen s Phytophthora cactorum :a .(1¥4Y) L 5 (g 56 -
[l el s S 05 5 ple 0T 4 (K3 D5 Calien 1 (2STy s 5 ESmssn
o ol [ p s Jlo

Ol el Slylasl 55 Sy iy (VFVH). PR P

Ay SaeliS oo sy (IVAF) LG g (gl 5 (il 3 conljluand HliE (JLS ¢y b ) S -
Fragaria X ) <sbbs o8, (S350 5 slaied 0353 Lil b 53 o plstls vdtes 5155k Ol ALE
.(ananassa Duch

b Sy Fp o Sisr 50 Gl e (IFRY) Usle 03,0 duwy w5 ol (3B ol -
QYY) Y o5l FF 0,55 0150 SLeb oo dlome . S5 3 g oy 53 (S5 o05 58

Joien g b S (WWR0) (6555088 sl Sol5s W ogen sgal 33 ALE Sl ol Cislae -
SECIC.

Ao O, s o 6L33 5 SL Olojl OlLasl Aol dem 5 S Sy e DAVE L O gk -

aio. YV 01,8 gd jew sl2d 5 S L Ol jle Sl HLisl J !

- Aaron, J.S,, L.R. Gibson, D.L. Karlen, M. Liebman and J.L. Jannink. (2005).
Planting date effect on winter triticale dry 59- matter and nitrogen
accumulation. Agron. J.97: 133-1341.

- Abad, M., P. Noguera, R. Puchades, R. Maquieira and A. Noguera. (2002).
Physico-chemical and chemical properties.

- AbdelKader, H. H. (1987). Effect offlowerpreservative solutions on post
harvest physiology, development ultra structure, and thestembreak problem of
cutgerbera. Ph.D.Thesis, Facultyof Graduate School Univeristy, Missouri,
Columbia.

70



Ahmed, A. and K. Gohnson, (2000). Growing Australian native edible plants
using hydroponic techniques. Acta Horticulturae, 511: 225-231.

Ameri, A., A. Tehranifar, G.H. Davarynejad and M.Shoor, (2012).The
Effects of Substrate and Cultivar in Quality of Strawberry. Journal biology

invironment science, 6(17): 181-188.

Ameri, A., A. Tehranifar, M.shoor and G.H. Davarynejad, (2012).The
Effects of SubstrateandCultivaronGrowth Characteristic of
StrawberryinSoilless Culture System. African journal of biotechnology,
11(56): 11960-11966.

AOAC.(2000). Official Method of Analysis (17th Ed.). Gaithersburg, MD,
USA: Association of official analytical chemists, No. 967.21 Ascorbic acid

in vitamin preparation and juices.

Arancon, N.Q., C.A Edwards, R. Atiyeh
and J.D. Metzger, (2004).Effects of Vermicomposts Producedfrom Food
Waste on the Growthand Yields of Greenhouse Peppers. Bioresource
Technology, Tomatoes. BioresourceTechnology,75: 175-180.

-Arboleda P., (1993). Principios fundamentales delapostco
sechadeflores.En:Tercer Seminario Técnicode Floricultura/Expoflor
93:11-14

Barros, J.F.C., M.D. Carvalho and G. Basch. (2004). Response of sunflower
(Helianthus annuus L.) to sowing date and plant density under Mediterranean
conditions. Eur. J. Agron. 21: 347-356.

Bautista-Banos, S., E. Garcia-Dominguez, L.L. Barrera-Necha, R. Reyes-
Chilpa, C.L. Wilson, (2003). Seasonal evaluation of the postharvest

fungicidal activity of powders and extracts of huamuchil (pithecellobiom

71



dulce): action against botrytis cinerea, penicillium digitatum and rhizopus
stolonifer of strawberry fruit. Postharvest Biol Technol; 29: 81-92.

Biswas, M.K., R. Islam and M. Hossain, (2008). Micropropagation and field
evaluation of strawberry in Bangladesh. Journal of Agricultural Technology,
4(1): 167-182.

Cao, S., Z. Hu, B. Pang, (2010), Optimization of postharvest ultrasonic
treatment of strawberry fruit. Postharvest Biol Technol; 55: 150-3.
Cordenunci, B. R., J. R. O. Nascimento and F. M. Lajolo. (2003).
Physicochemical changes related to quality of fine strawberry fruit cultivars
during cool-storage. Food Chem. 83: 167-173.

Dris, R., R. Niskanen, S.M. Jain, (2001)Crop management and postharvest
handling of horticultural products. Science Publishers, Enfield, NH; 1:363.
Driscoll, S. (2004). http://www.driscolls.com/strawberries/nutrition.html.
Durner, E.F. (1999). Winter strawberry production using conditioned plug
plants. Hort. Sci. 34: 615-616.

Ebrahimi, R., M.K. Souri, F. Ebrahimi and M. Ahmadizadeh, (2012). Effect
of Different Substrates on Herbaceous Pigments and Chlorophyll Amount of
Strawberry in Hydroponic Cultivation System, American-Eurasian Journal of
Agricultural & Environmental Science, 12 (2): 154-158.

Erefe NS, K. Matihaies, L. Simons and C. Versteeg (2009). Combined high
pressure-mild temperature processing for optimal retention of physical and
nutritional quality of strawberries (Fragaria X ananassa). Innovat Food Scie
Emerg Technol; 10: 297-307.

Eyhorn, F., M. Ramakrishnan and P. Mader. (2007). The viability of cotton-
based organic agriculture systems in India. Int. J. Agric. Environ. Sci. 6(3):
23-30.

72


http://www.driscolls.com/strawberries/nutrition.html

Edwards, C.A. and I. Burrows, (1988). The Potential of Earthworm Compost
as Plant Growth Media,.Neuhauser.(Eds.),Earthworms in Waste and
Environmental Management.SPB. (pp. 21-32). Academic Publishers the
Netherlands

Fernando, J., S. Ayala-Zavala, Y. Wang and Y. Chien, (2004).Effect of
Storage Temperatures on Antioxidant Capacity and Aroma Compounds in
Strawberry Fruit. Technology, 37: 687—695

Fotouhi Ghazvini, R., G. Payvast and H. Azarian. (2007). Effect of
clinoptilolitic-zeolite and perlite mixtures on the yield and quality of
strawberry in soilless culture. Intenational J. Agric. Biol. 1560-8530-09-6—
885-888.

Galletta, G.J., J.L. Maas, J.M. Enns, A.D. Draper and H.J. Swartz,
(1995).“Mohawk”’Strawberry.Hortscience, 30: 631-634.

Giampieri, F., S. Tulipani, J. Alvarez-Suarez, J. Quiles, B. Mezzetti and M.
Battino, (2012). The strawberry: Composition, Nutritional Quality, and
Impact on human health. Nutrition, 28: 9-19

Golueke, C.G. (1972). Composting, a Study of the Process and its Principles.
Emmaus, PA., USA: Rodale Press. Grant, O. M., Johnson, A. W., Davies, M.
J., James, C. M. and D. W. Simpson, (2010). Physiological and
morphological diversity cultivated strawberry (Fragaria x ananasa) in
response to water deficit. Environmental and Experimental Botany, 68: 264-
272.

Gul, A., D. Erogual and A. R. Ongum. (2005). Comaprison of the use of
zeolite and perlite as substrate for crisp-ead lettuce. Sci. Hort. 106: 464-471.

73



Gulen, H., Turhan, E. & Eris, A. (2006). Changes in peroxidase activities
and soluble proteins in strawberry varieties under salt stress. Acta
Physiologia Plantarum, 28: 109-116.

Herndndez-Munoz, P., E. Almenar, V.D. Valle, D. Velez and R. Gavara,
(2008). Effect of chitosan coating combined with postharvest calcium
treatment on strawberry (Fragaria X ananassa) quality during refrigerated
storage. Food Chem; 110: 428-35.

Klamkowski, K. and W. Treder, (2008). Response to drought stress of three
strawberry cultivars grown under greenhouse conditions. Journal of Fruit and
Ornamental Plant Research, 16: 179-188.

Kotsiras, A., C. M. Olympios, J. Drosopoulos and H. C. Passam. (2002).
Effect of nitrogen form and concentration on the distribution of ions within
cucumber fruit. J. Am. Soc. Hort. Sci. 95: 175-183.

Lieten, F., G. Longuesserre, G. Baruzzi, J. Lopezmedina, J.C. Navatel, E.
Krueger, V. Matala and G. Paroussi, (2004).Recent Situation of Strawberry
Substrate Culture in Europe.ActaHorticulture, 649: 193-196.

Linsley-Noakes, G., L. Wilken and S. de Villiers. (2006). High density,
vertical hydroponics growing system for strawberries. Acta Hort. (ISHS)
708: 365-370.

Liu, F., S. Savic, C. R. Jensen, A. Shahnazari, S. E. Jacobsen, R. Stikic and
M. N. Andersen, (2007). Water relations and yield of lysimeter-grown
strawberries under limited irrigation. Scientia Horticulturae, 111: 128-132.
Lopes da Silva, F., M.T. Escribano-Bailon, J. Joaquin Perez Alonso, Rivas-
J. C. Gonzalo and C. Santos-Buelga, (2007).Anthocyanin Pigments in
Strawberry. Food Science Technololy, 40: 374-382.

74



Lopez-Medina. J. , A. Perablo and F. Flores, (2004).Closed Soilless System
Growing: A Sustainable Solution to Strawberry Crop in Huelva.
ActaHorticulture, 649:213-215.(InSpain)

Maher, M., M. Prasad and M. Raviv, (2008).0Organic Soilless Media
Components. Soilless Culture: Theory and Practice, pp.459-504.

Marinou, E., A. Chrysargyris and N. Tzortzakis, (2013). Use of sawdust,
coco soil and pumice in hydroponically grown strawberry. Plant, Soil and
Environment, 59(10): 452-4509.

Melgar-Ramirez, R. and M.I. Pascual-Alex, (2010).Characterization and Use
of a Vegetable Waste Vermicompost as an Alternative Component in
Substrates for Horticultural Seedbeds. Spanish Journal Agricultural
Research, 8(4): 1174-1182.

Neuweiler, R. (1997). Nitrogen fertilization in integrated outdoor strawberry
production. Acta Hort. 439: 747-751.

Orozco, F.H., J, Cegarra, L.M. Trujillo and Roig, A.
(1996).Vermicomposting of Coffee Pulp Using the Earthworm
EiseniaFetida: Effect on C and N Contents and The Availability of Nutrients.
Biology and Fertility of Soils, 22:162-166.

Panico. A.M., F. Garufi, S. Di Mauro, R.C. Longhhitano, G. Magri, A.
Catalfo, M.E. Serrentino and G.D. Guidi, (2009). Antioxidant activity and
phenolic content of strawberry genotypes from (Fragaria ananassa).
Pharmaceutical Biology, 47: 203-208.

Papadopoulos, 1. (1987). Nitrogen fertigation of greenhouse-grown
strawberries. Fert. Res. 13: 269-276.

75



Perez, A., R. Olias, J. Espada, J. Olias and C. Sanz. (1997). Rapid
determination of sugars, nonvolatile acids, and ascorbic acid in strawberry
and other fruits. J. Agric. Food Chem. 45: 3545-3549.

Phalsaphy P. (2012). National Strawberry Festival in Sanandaj. Available
from: URL http://www.kurdpress.com/Fa/NSite/FullStory/New s. Accessed
May 23.

Proteggente AR, A.S. Pannala, G. Paganga, L. Van Buren, E. Wagner, S.
Wiseman, F. Van DePut, C. Dacombe and C.A. Rice-Evans, (2002). The
antioxidant activity of regulatory consumed fruit and vegetables reflects their
phenolic and vitamin C composition. Free Radical Research, 36: 217-233.
Rapisarda, P., F. Fanella, and E. Maccarone, (2000).Reliability of Analytical
Methods for Determining Anthocyanins in Blood Orange Juices. Journal of
Agricultural Food Chemistry, 48: 2249-52.

Riberio, C., A.A. Vicente and J.A. Teixeira, Miranda C.(2007) Optimization
of edible coating composition to retard strawberry fruit senescence.
Postharvest Biol Technol; 44: 63-70.

Sahin, U., S. Ors, S. Ercisli, O. Anapali and A. Esitken, (2005). Effect of
Pumiceamen dmenton Physilogycal Soil Properties and Strawberry Plant
Qrowth. Journal of Central European Agriculture, 6(3): 361-366.

Scalzo, J., B. Mezzetti and M. Battino, (2005). Total Antioxidant Evaluation:
Critical Steps for Assaying Berry Antioxidant Features. Biofactors, 23:221-
7.

Scalzo, J., A. Politi, N. Pellegrini, B. Mezzetti, and M. Battino, (2005). Plant
Genotype Affects Total Antioxidant Capacity and Phenolic Contents in Fruit.
Nutrition, 21:207-13.

76


http://www.kurdpress.com/Fa/NSite/FullStory/New
http://www.kurdpress.com/Fa/NSite/FullStory/New

Schuman, G. E., A. M. Stanley and D. Knudsen. (1973). Automated total
nitrogen analysis of soil and plant samples. Proc. Soil Sci. Soc. Am. 37: 480-
481.

Sonsteby, A., N. Opstad, U. Myrheim and M. O. Heide. 2009. Interaction of
short day and timing of nitrogen fertilization on growth and flowering of
‘Korona’ strawberry (Fragaria ananassa Duch.). Sci. Hort. 123: 204-209.
Tabatabaei, S. J.,, L. Fatemi and E. Fallahi. (2006). Effect of
ammonium:nitrate ratio on yield, calcium concentration, and photosynthesis
rate in strawberry. J. Plant Nutr. 29: 1273-1285.

Tulipani, S., S. Romandini, F. Busco, S. Bompadre, B. Mezzetti and M.
Battino, (2009).Ascorbate,Modulates the Plasma Antioxidant Capacity after
Strawberry Intake. Food Chemistry, 117:181-8.

Turhan, E. and A. Eris, (2007). Growth and stomatal behavior of two
strawberry cultivars under long-term salinity stress. Turkish Journal of
Agriculture and Forestry, 31: 55-61.

Wang, S.Y.and H.S. Lin, (2000). Antioxidant Activity in Fruits and Leaves
of Blackberry, Raspberry, and Strawberry Varies with Cultivar and
Developmental. Stage.Journal of Agricultural Food Chemistry, 48:140-6.

Wang, S. Y. and M. J. Camp, (2000). Temperatures after Bloom Affect Plant
Growth and Fruit Quality of Strawberry. Scientia Horticulture, 85: 183-199.

Wright, K.P. and A.A. Kader. (1997) Effect of slicing and controlled-
atmosphere storage on the ascorbate content and quality of strawberries and
persimmons. Postharvest Biol Technol 1997; 10: 39-48.

Wszelaki, A.L.M. (2003). Effect of combinations of hot water dips
biological control and controlled atmospheres for control of gray mold on

harvested strawberries. Postharvest Biol Technol; 27: 255-64.
77



US Department of Agriculture Research Service. USDA National Nutrient
for Standard References, Release 23. Fruits and Fruit Juices, 2010, pp. 785—
7. Available at: http://www.Ars.Usda.Gov/Services/Docs.htm?docid=8964.
Accessed on January 10, 2011.

Yoshida, Y., T. Goto, M. Hirai and M. Masuda. (2002). Anthocyanin
accumulation in strawberry fruits as affected by nitrogen nutrition. Acta
Hort. 567: 357-360.

Yuan, L.P., E.H. Jaj and P.L. Jonathan, (1996). Marigold Growth and
Phosphorus Leaching in a Soilless Medium Amended with Phosphorus

Charged Alumina. Journal of Horticultural Science, 31: 94-98.

Zaller, J.G., (2007). Vermicompost as a Substitute for Peat in Potting Media:
Effects on Germination, Biomass Allocation, Yields and Fruit Quality of
Three Tomato Varieties. Science Horticulture, 112:191-199.

78


http://www.ars.usda.gov/Services/Docs.
http://www.ars.usda.gov/Services/Docs.

Comparison of Different Media and Nutritional Solutions Effects on the
Physiological and Marketable Quality of Strawberry under Organic Growth

Condition

This study was conducted in order to comparing the effects of organic fertilizers
compost and Golja compost enriched with nutritional solutions, used in
hydroculture on physiology and quality of strawberry var. Gavita. Treatments
contained perlite and cocopeat in 50% each, perlite, cocopeat and vermicompost in
60, 10, 30% ratios and perlite, cocopeat, Golja in 60, 10, 30% ratios respectively
with and without nutritional solution (formula isgiven in text). The experiment was
conducted based on complete randomized blocks. Studied characters were total
solid solution (TSS), fruit acidity (TA), vitamin C, anthocyanin and pH rates.
Results indicated in the following tables show that the highest rate of fruit acidity
(TA) and vitamin C were in group 2, which included 30% vermicompost without
added nutritional solution, whereas the highest rate of TA was from group 3
(vermicompost plus nutritional solution), and the highest anthocyanin and pH rates
were measured in control group. Since ideal strawberry taste is affected by the rates
of sugar and fruit’s acidity (Kader, 1990), therefore high amount of these
compounds are the sign of tasty strawberry. Regarding the results obtained, the
compositions of 2 and 3 groups are the most delicious fruits whichaccompanied
with the nutritional solution raises acidity to the highest level,and this is an

important tasting factor.

Keywords: treatment, nutritional treatment, medium, TSS, TA
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