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Fig. 1. Mean comparisons of the interaction effect of “substrate X organic acids” on the leaf number per plant of
strawberries; Columns with different letters are significantly different (LSD, p < 0.05).
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Fig. 2. Mean comparisons of the interaction effect of “substrate x organic acids” on the fruit number of strawberries “Gaviota”;
Columns with different letters are significantly different (LSD, p < 0.05).
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Fig. 3. Mean comparisons of the interaction effect of “substrate x organic acids” on the fruit yield of strawberry “Gaviota”; Columns
with different letters are significantly different (LSD, p < 0.05).
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Fig. 4. Mean comparisons of the interaction effect of “substrate x organic acids” on the fruit weight of strawberry; Columns with
different letters are significantly different (LSD, p < 0.05).
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Fig. 5. Mean comparisons of the effect of organic acids on the chlorophyll content of strawberry; For each trait, columns with
different letters are significantly different (LSD, p < 0.05).
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Fig. 6. Mean comparisons of the interaction effect of “substrate x organic acids” on the carotenoid content of strawberry leaves;
Columns with different letters are significantly different (LSD, p < 0.05).

il il e Koo el 4S Wsls OLES (Yo F) O en Sl ) G gaS s Ul adeen (65 8500
(Yoo A) OLLSKan 5 55 s 35 gl olS s WS gilS e [ilssl acdl (F9) ussS e aols s 455,08 O 5o
S5 oS, Sl o Sopeadend S W S 0l b 5 055,55 S0 (Rl s cal (See 43 555,08

A S elS S s i S s 5 Slome 6 ABL e eS e 53 397 e JT ol

\Al



...ﬁﬁw}ﬁsgf)}d&ncjkmj&éj)i g&.:.n_”h W

s Sl g LT (6 el

O el ot Sl el 8 et 8 sbay 5 ol
L oles dlagdly o35 1518 53 .0Y) s o G5 (slao s
Lo g 55 & iy Ol 5 5 el el S pon
o s 4 S e & el RIS Sl el
Psd a5 M slee el B B AS s Se st
el 5 A Oz (5ol @ (o s (Sop gl 3 18
S by Oloe SRl 8l el 55 el (pl 503 S 50

0V) sl ol 0400

(TSS) JS Jshoes ol 5 50
33l s ol 316 das e OLES il 4 gl
53 Il ClS o S ea 5 1Y b e
0351 )13 sxn (TSS) JS gloe el 3150 3 70 Jlazo| eban
035 I3 mme Cuio ol JT gladed sl Ll Lo
Ol (Y Jsd) Laesls - Sle anslie @8O Jsdx) ol
I¥o 4 amily SUs" aly by o TSS Olgs o 5 i 4 5l
Jbas am by a TSS Olsee 0 565 5 550 S sp0S 005
X lS i S es e b e slaesls g andl S
Sl a0 by e TSS Ol i 45 3l 0L T
wﬁé;“&y@\x G 30aS o5 10 + azel S
AV JS5) 55 “aals x a5l S s & b o TSS Ol
s Sl e Gt s S Jslee ol sl ge mens
D el PRV YR o JPEUN N KA
Slresd b Seognd ol (77) 550 o5 e Jsdoms Al
Jpmams CdS 35 5 28 jole g ol 4 s
somlis I 5 o e b fe S ol S e SIS
g lanior oS 2 UL 50 5 olS > s
L (Fo) dias o Shalydl 1y oY pmmes olde (sl gioea 5,13
dr 5 Som el 3,58 L (i s b Al 4 4
Sy Laaig,y O ates 5 5L SRl o 5 LS 0 1y
Sgme Jlie oS o SIS e S (55 5
(18 358 J shoes ol

VY

ol 551
5 T laacat oslr 51 dlaesls by 4 elad
S o3l 3 el as ls e il 55T Ol 2 7Y o
Cho ) Il x G382 (RS e cslS
Sl alis bl () ) Sl 6355l ine
O oy 5 i ol 35T Olsme o JT slasnd 31 (glaosls
2l 535 5T+ Saagmdnl” Slas 4 by e il s
= L ols mme sl (ol (k51 el gla e
YV Jad) anslls

Oy bl ol 53 T+ Koo gt 50
sl s L aS 5580, (Ko elS s b gl
el ol ol Sltes 55 sl 2pse 02 (Yo ))) OLSea
(s oS 5 i) Spogadad 1 oy ol (Sas
48 Sl 0 S 8 il 8T s 03l O ey
53 il s elas 1S il 5T Ol5n 5 e
i3 S b Yoo bl Uy S gl 20 s
Vooo glajlas a4 S 1y (6l e 3l S skl sy
Sl ) sl s dals 5 S geadnsd 2 s (’J‘del"
O Smpapdansl 5L 5 liie st o 5aS o5 oS sl 0
3 Lol 8T a8 DS 5 s e Al e

C Heluy
C mols Ol 2 70 Jlazt o 53 T (sladenl o5l
JS_w.g” Wﬂﬁ(}@gﬁu)w;‘u\vu)‘hw
OV Jsa) aiss s e o ol ¢ STl x cals
C olns Ol 1 5 P a5 3l OLAS Laesls u,:il.:n dos e
S 5 Seogpdel” L e Cow S o5
S aS el sy Son gl L Sl S @ C uslss Ol e
(X Jsde) il dals Hles b gl pne sl (bl s
Sl S e sl 5 Cusby Gl L JT glas S
S Olestl 55 el 5 olile 3L S 5o (63b S



s Sl 5 LUK (5 el

V¥ )Lq..»/dﬂ a)w/rhé}:a JLW/AL:?}\S\’. .h.:b)

14 -
12 - abcd abced abc

o

b
bed od abcda ¢

L

TSS (%) Jsbows dolx 51 50
ON-&O\OOS

Control aals

@ Garden soil ail S

Humic acid e sanl
Treatments

Humic acid + Argenine
il Ko san o

Argenine (.5,

sl

B Garden soil + 5% Vermicompost o s.eS a5 70 + 4zl St

Gy b glad st ¢ 5 5 55 0 gm0 (TSS) Jphows ol 3l 50 ds s o I ladd x 28 2 S ea oSSl aglie VS

(p<0.05 LSD) ke Hls pan < gla (glyls o slate

Fig. 7. Mean comparisons of the interaction effect of “substrate x organic acids” on the total soluble solids (TSS) percent of
strawberry; Columns with different letters are significantly different (LSD, p < 0.05).
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Abstract

Strawberry is one of the temperate fruits, which is among the most important commercial horticultural crops.
This product has found its place in the diet of millions of people due to its aroma, taste and vitamin-rich
contents. Therefore, present study was conducted in the greenhouse to investigate the effect of humic acid
and arginine at different levels of vermicompost on quantitative and qualitative characteristics of Gaviota
strawberry. This research was carried out in a factorial experimental with complete randomized blocks
design with 16 treatments, three replications and 48 plots. The first factor was substrates in 4 levels (garden
soil, "garden soil + 5% vermicompost", garden soil + 10% vermicompost "and" garden soil + 20%
vermicompost ") and the second factor included organic acids in 4 levels [control (water), humic acid (100
mg/1), arginine (100 mg/l) and humic acid + arginine (100 + 100 mg/l1)]. The measured traits included
number of leaves, fruit yield, number of fruits, fruit weight, fresh and dry weights of shoot, chlorophyll a, b
and total, carotenoids, anthocyanin content, vitamin C, total soluble solids (TSS), titratable acid (TA) and
TSS/TA. According to the results, "garden soil + 20% vermicompost" had a positive effect on all tested traits
and increased physiological and vegetative parameters in strawberry. The highest fruit weight, chlorophyll a,
b and total, carotenoids, anthocyanin content, and vitamin C were obtained in the treatment of "humic acid +
arginine". Interaction effect of "planting medium x organic acid" showed that the highest number of leaves,
highest yield and number of fruits were related to "garden soil + 20% vermicompost x humic acid +
arginine" treatment.

Keywords: Anthocyanin, Arginine, Yield, Total soluble solids, Vitamin C.

Background and Objectives: Strawberry (Fragaria % ananassa L.) is a perennial herb from the family of
Rosaceae. Although strawberry is known as a temperate fruits, it has currently spread to various regions (1),
and is an important berry due to the special flavor (2). Therefore, present study was conducted to investigate
the effect of humic acid and arginine at different levels of vermicompost on quantitative and qualitative
characteristics of “Gaviota” cultivar.

Materials and Methods: This research was carried out in a factorial experimental with complete
randomizedblocks design with 16 treatments, three replications, and 48 plots. The first factor was substrates
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in4 levels (garden soil, "garden soil + 5% vermicompost", garden soil + 10% vermicompost "and" garden
soil + 20% vermicompost ") and the second factor included organic acids in 4 levels [control (water), humic
acid (100 mg/1), arginine (100 mg/l) and humic acid + arginine (100 + 100 mg/l)]. The measured traits
included number of leaves, fruit yield, number of fruits, fruit weight, fresh and dry weights of shoot,
chlorophyll a, b and total, carotenoids, anthocyanin content, vitamin C, total soluble solids (TSS), titratable
acid (TA) and TSS/TA.

Results: According to the results, "garden soil + 20% vermicompost" had a positive effect on all tested traits
and increased physiological and vegetative parameters in strawberry. The highest fruit weight, the highest
amounts of chlorophyll a, b and total, carotenoids, anthocyanin content, and vitamin C were obtained for
"humic acid + arginine" treatment. The interaction effect of "planting medium X organic acid" showed that
the highest number of leaves, highest yield and number of fruits were related to the treatment of "garden soil
+ 20% vermicompost x humic acid + arginine".

Conclusions:: It may be concluded that treatments "garden soil + 20% vermicompost" and "humic acid +
arginine" were the best in this experiment as simple and interaction effects of these treatments showed
improved vegetative and physiological growth of strawberries.
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