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The Effect of Preharvest Foliar Application of Amino Acid and Seaweed
Extract on Quantitative and Qualitative Characteristics of Strawberry
Fruit During Storage
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Table 1. Physical and chemical analysis of the field soil (0-30 cm depth)
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Soil texture pH EC 0.C N P K Mn Fe Zn Cu
(ds/m) % mg/Kg

Si-C-L 7.1 0.91 1.85 0.25 17.3 145 104 252 4.1 2.1

ipelasl 05 A (gl (Lol 58 colis g8y &5 0) g ns s 5500 el Sl Giale3T 0550 slolacs
Ascophyllum U ;o Sl o, ac i) 10 0,5 50 5 S slocdale 1o (35,08 oo,0 VF 5 JT ) a0 o YA/F
0590 duoy3 oY g 508 due )0 Y (pliy do )0 VY ‘QT Slge dum s O (gol> (oLl ,quiS b ‘CﬁoLﬂ) nodosum
9 @M loj (a8 5l B al> po 4w (o g widg: ((BLslme (ygu) wald led g 5l jo 0 590 g G lacdile o
oo 2l oo 3o K5 4 Wogeo b p iz s Al Sl gy WD (3 Jsbs (i3 1+ Jeslier ) ose oSS
5 oosda] o5 cloogee Bz 5l s 5 S5 SLSE 2351y g 0)ld) L 5l Woges (s o plal Loogee
pole ol _sils LS adgi couStils SLel pole 05,5 olEtylejl 4y ClsiSy g o5l el (glooges wolgiSy
9 Na—d (6,l4K 59, VO e 4y uga—ad—w a0 oY sles jo brogae a8l Jlasl G55 ol milie g 55,0lnS
a5 el 60l o203l 59, b LG 59, a8 ol S 5 (08 Sheogas L)

NP om0 (o biordign 9 (o bewd oSy 18 Olio g S0 sl

Jobiteds o b /e ) o b (WLl 9iS el GF-300 Jue) Jluzms o3l 5l ooliiasl b ogee 59 ol 5l yms

g 0 (g S0l S_J%Loﬂ slraxly 1o bogs (39 5 okl 0,90 b g &.LA)'T slal o oy59 el as o (6,5 oslul
0,5 oV alwly sleslaiul b y5e SalS dusyo & jgods jeie Ol s

039 ol s y0= (adgl (59 — gl (y59) [ adgl (59 %) - (V) akal,
Faghe g S eslal Jluzms udsS leslaiwl b eils p plo; )0 boge S8 Jlad g )5 ylad ¢ Jobo

498 CETi &5 i cols ABBE o) Jluows yiegiST,8 ) olSiins 5l ogue Jolore dul> olse cdale 6505100l (51
(Varasteh & Zamani, 2022) o Lo as )0 s cdale 5 ol oolanl (G50
W0,5 &8l 3 (Sleg,y yeiS <l LABTRON PHT-110) Jlious o PH oliws 3l oolasw] b ogao o lac pH

A4


https://journal-irshs.ir/article-1-651-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

SCes 5 sis ]

o o3l AV 9o PH & e B Jlo i o /) S 5l oolitaal b (geanl 25 (g 5l 5 BB aaeal (sl S
.(Varasteh & Zamani, 2022)

bglo aoys Ae bl 2 oo ol pany (S5 505 om0 5 2l 5l o8 oo ¥+ Jslono (cloaid gl il jsliton,
58 silslaz g Ssnts il 5l ug 285 8 Gegendas 4z p0 Vo glos b (5legn) o5 ol plam ;0 aido Ve Sy
O 2 9 Balis (ogaadis (a0 V0 LYool b (ISU o jlae Coles 50 0 1555 500 b e gl sl Joe Blads
SrS 0wl sl g silulazr ag3s Ve Saear Ve e g0 Gendy il Sl ) Juolo (2l 5B i) adyl o e Se &
sl OV zsa Jsbo )5 35518 5 ol Y+ ge Jsb 18 05T Gyme sy JS i3 . oslis ] Jslome (slas gl
2 Sl o lasbil sovie jleolaiil b (S0 el j5iS (585 8 1 el 2800 UVIVIS) jiegidg nSl olfivs lawgs
e 3 oolaial b 7egilb OV« oo Jsb )5 baaiged i 38 L 4eiSg 8 ol dlons 5 (335 0,5 )9 )5 (koo
s 58 Botisai 535 iz 525 551 i gz 5 0let 55 0333 055 00 £ 5 sk o st 5 domlina 353555 5 Jaitil
F 039 55 0 eSS e canm g dlone abgy o o bl (oo Sleslital b )0 i g o S egil PY e zge
(Mirshekari et al., 2017) wo 5 Lo

Sl e Ve o p S ke cem & el e 5 0 s ojlail oy sloee b (sl 2 (29, L € el
.(Manolopoulou & Papadopoulou, 1998) 15,5 acwlxe oga0

Jsb 50 yiegidy Sl slSws b ogas Clais o,lac 28,5 &y90 (1979) Wanger g, 4 cwbwgsl Jlade oy
b alns s5e 5 35 05 95 JegsSen e 1 ¥ bl Sl eoliiul b pibowstl ko 5 2315 asli OY - g0

A=¢bc (V) akuy,

1€ e il Vgl (6,505l g oy b XY mMEmT Jolre igels o yuo €rds jlade (A alal, ol o
23l 5 035 £55 R Jse e uilomss]

555 5 9 owilys yagls VB 90 Jsbo 0 Watigas iz 0 (5 ,eSe3lail 525050 elsd s, b osae S J5id
L JS asgdls e .(Slinkard & Singleton, 1977) wo )5 awloe o5l diges 0,5 10 S assl 6,5 Lo > 5
P35 5 Gt 5395 )5 ks e 2 5 a3 5 0 plowl gl FAD e Job 10 WIS prtagll (i S5, s,
(Chang et al., 2002) o.is ;Lo o3l 359

ol 55 i liee 5 5505l DPPH Sl5T JIS5o, Jlao oo gy b (5,505 oges oylas S| T et
23,5 dcwle (1) alal, 5l SlowST 6T cudled aoyo 5 3,3 eyl OVY z g0

() oSt 51 cudlss = (Ac — As) / Ac x 100

() alayl,
(Boudet, 2007) ol co diges i 50 AS g DPPH Cdo )l AC calall) ol jo
&bl 35Ty
e 509 e Sl 99 50) (ol Sl olas 5 anelacul (3L Jslme ;551 5o b )5Sl o g0 @ ol iales]
laosls (g Lel (55lST5 s plosil ),S5 aw ;o (ol ol (slacS'shy 5l B 50 (59,10 5V - b o) sl Ll o 5 (2
Jlozl o ;5 s LSD 05T 5l osliinl b 55 cabo o (sl puSiloo dnnlie 5 28,5 aloil Excel 5 SAS 13ls 5 51 ool L

A R M)o()

ogmo O ySlos g (guly wlaw Sb )l
‘0)5) L..uﬁ)LolS pﬁ) ‘;J)Suy 09u0 .))S.Lo.c 9 (_g..\_w) g.)Lhoo}_.aD » m—l\.p_...»l 9 G:L:)o A&J} o)l_.a.c ‘;)J ‘;ul.:‘_lem
059 2 obesd Sl bare la Sl amslio mlis .cbly g o e il o )0 S mhaw (0 (090 S99 S5 yhad ( Jsb
o b gylel Bl 5l as 0y 1 10 0,5 S atalal jlans 4y gy pe (3,5 YOI+ F) 0500 039 lime Cyiions S0 Gl 0ge

Yvy


https://journal-irshs.ir/article-1-651-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

0922 ()9
Fruit weight (g)

(VFF) FAF 6 FF9 slodmio ¥ oylais 1O als 5yl el ;558 5 psle alxo

(A—\ gJLu) OS¢ aals )Lo.».) 4 .‘05)).0 (r:; V/’D() 090 (439 UJ)...QS 9 Cblas G)IQLSAM AL )...J o f’; 9o M]M‘
ogme S5 b 5 (o loo $VTY) 55 b (e oo FAISY) b s yions Cmsl 00 o0l 5Lt IS 4 a5 ,5b ke
S s5 5850 5 b (S 8L las o5 o5 a3 2 3 08 S, sl ol o & bspye (in s OOIYT)

\%
< %Qﬁ’

o

o g?»\

e

¢

N3

g

Treatment
sk B roges (139 A desg ol 13, (53055 o500 5B 5 S5k (35 » 2ly® Sl o )las 5 anelul (S0 )lS 51-) Sy
AL 2 ) 5 e ST o) cbale o ol Sl oyl SSEL, 2 b Jskoe (e ianld ogee SsS 5 S5 ki

ogse SzgS 9 S5 shad . Jsb

Fruit Length,Small and Large Diameter

100

(B-Y Sy ols i | e oo 04731 5 OFIRA SFIVE e & i 5 45 0500

EI B Fruit length og.e Jsb

B Fruit large diameter o 5,5 b
O Fruit small diameter oy S>o5 s
e c d 2 b
— C a — p
e . c d d a b
» \% \% \% \%
$© ¢ ¢ 4 ¢
COQ %Qz\ %Q;L ?»?»\ 22
e
Treatment

W5, (5 ls pre Dglas

Fig. 1. The effect of foliar application of amino acid and seaweed extract on Camarosa strawberry fruit weight,
length, and diameter, A: Fruit weight, B: Fruit length, large and small diameter. Control: No treatment,
SE 1 and 2 g L Seaweed extract concentration (1 and 2 g L), AA 1 and 2 g L% Amino acid
concentration (1 and 2 g L'Y). Means with the same letter are not significantly different using the LSD test

at P <0.05.
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Fig. 2. The effect of foliar application (amino acid and seaweed extract) and storage time (Day 0, 5, 10, and 15) on the physicochemical characteristics of strawberry
fruit. A: Weight loss percent, B: pH, C: TSS, D: TA. Control: without spraying, SE 1 and 2 g L™: Seaweed extractat1and 2 g L™, AA 1and 2 g L'*: Amino
acid at 1 and 2 g L™%. Means with the same letter are not significantly different using the LSD test at P < 0.05.
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Fig. 3. The effect of foliar application (amino acid and seaweed extract) and storage time (Day 0, 5, 10 and 15) on the sugar compounds of strawberry fruit. A:

Glucose, B: Fructose, C: Sucrose, D: Total sugar. Control: without spraying, SE 1 and 2 g L™: Seaweed extract at 1 and 2 g L, AA land 2 g LY Amino
acid at 1 and 2 g L™%. Means with the same letter are not significantly different using the LSD test at P < 0.05.

\hl4


https://journal-irshs.ir/article-1-651-en.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

(VFF) FAF G 19 loamio ¥ o)lais FO als Syl SLEL 08 5 pole alxo

mControl OSE1g/L OSE2g/L mBAAlg/L BAA2 mControlOSE1g/LOSE2g/L@AAlg/LBAA2Q/L 0.3
18 =
,_g Ad e 0.25 E
e i e
15 | e ef feghis =
§ ij 28 T ::’ 02 _ g
7 12 ES g
! £ 0153
S o? s
= 0.1 2
E© L
= 0.05 c
> 3 : <
o | MIEZ i i 0
0 5 10 15 0 5 10 15
mControl OSE1g/L OSE2g/L mAAlg/L BAA2( mControl OSE1g/L OSE2¢/L BAA1g/L BAA2g/L 3
— C a a ‘ D <
2 ° 0 i ] b E
o | hel? I g
> 6 &l 7 H & £
£ “ 7 & =
4 E5 2 9 7 T
° e b ) R
e, & 7 2 S
[ v 7 e ]
2 4 f e z
Q3 i i ) ©
= i i ) [
£ 2 7 7 Z -
[t e 7 ) [}
1 7 7 Z S
7 7 7 P
o NIz 7 1z
0 5 10 15 0 5
70 | E mControl OSE1g/L OSE2¢g/L 8AA1lg/L BAA2g/L
< 60
S
3 > 50
B
= G 40
7 @
3 S 30
¢ B
™y S 20
<
< 10

o

0 > ool ey 10 15
Storage time (day)

Lsia).‘i@y 0go ‘saLa.o__»Jj.u Slaws B \o 9 Yo id oo )9)) Lg)L))Lu‘ ULA) 9 (‘5>l.)).) k&a.l} o)L.A.C 9 M—‘Ml) g;)“ \)).:)ls )-" -¥ ‘Jiw
o)La.c SE1,2 ‘gs“’bJﬁl’“’ 09 ol @l%MS| Ls*"] cdles B ‘Jf .\.3943)15 :D ‘JS Jy.‘a C ‘wL....:yJ B C u""’L“’B A
3l (gl e gl wuo o iy Jlel mlaws ;0 LSD (g0l ulusl

Fig. 4. The effect of foliar application (amino acid and seaweed extract) and storage time (Day 0, 5, 10, and 15) on

the sugar compounds of strawberry fruit. A: Vitamin C, B: Anthocyanin, C: Total phenol, D: Total Flavonoid,

E: Antioxidant activity. Control: without spraying, SE 1 and 2 g L*: Seaweed extract at 1 and 2 g L, AA 1

and 2 g LY: Amino acid at 1 and 2 g LX. Means with the same letter are not significantly different using the
LSD test at P < 0.05.
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Due to the high perishability of strawberries and their limited shelf life, the present study with
the aim of evaluating the effect of foliar application of amino acid and seaweed extract on
quantitative and qualitative as well as potharvest life of Camarosa strawberries, was conducted in
a factorial in complete randomized block design in 2020- 2021. Foliar application of amino acid
and seaweed extract (1 and 2 g L) was carried out during three stages; before flowering, during
flowering and fruit formation. After three- quarters of the fruit’s surface turned red, fruits were
harvested and stored at 0£1°C for 15 days. Quantitative and qualitative characteristics of stored
fruits were measured every five days. The results showed that the strawberries sprayed with amino
acid had higher quality characteristics due to lower weight loss and acidity during storage. Also,
treatment with amino acid increased the soluble solids, sugar compounds, vitamin C, anthocyanins,
flavonoids, total phenols, and antioxidant activity of fruits by 1.5-2.5 times compared to the
control. In conclusion, the application of 1 g L™ of amino acid as well as 1 g L™ of seaweed extract
had the greatest effect in increasing the fruit yield, maintaining and improving the storage
characteristics of the Camarosa strawberry.

Keywords: Antioxidant activity, Phytochemical compounds, Seaweed, Vitamin C.
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