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Effect of glutamic acid on some quantitative and qualitative attributes of
strawberry fruit (Fragariax ananassa, cv. Albion) under hydroponic conditions
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ABSTRACT

Today, due to the importance of producing organic products and increasing demand, the use of healthy and organic
compounds such as amino acids (glutamic acid) to increase the quality and quantity of the product, is very important.
In this study, the effect of glutamic acid at three levels (0, 200 and 300 mg / 1) as a foliar application on some
quantitative and qualitative characteristics of strawberry cultivar Albion under hydroponic conditions was
investigated. According to the results, effect of glutamic acid on plant height, fruit shape, total yield, fruit flavor,
titratable acidity, firmness, total anthocyanin and vitamin C of fruit tissue was significant. The highest total yield,
soluble solids, tissue firmness, total anthocyanin and vitamin C of fruit tissue was observed in glutamic acid treatment
with a concentration of 300 mg / 1. Also, the highest titratable acidity was recorded in the control treatment.
According to this study, the use of glutamic acid at a concentration of 300 mg / | is recommended to improve the
quantitative and qualitative properties of strawberry fruit, but requires further research.
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* Corresponding author E-mail: ha.hassanpour@urmia.ac.ir



e SSPOF S g o5 G Sy g SebislS sl (S S sl 5l g e g 08 il A

4295 (nl Jodo &5 Sl 485 )13 4z g 590 (lalS
Slogzrge Db 0 dnel bl colul i
2 il Gagn gy » 3l b slge ol il
5 00y BT lo g S p B L g S5 sl
5 e 45 i lite 1, oS ysS5
cils walys (bl s, 2 1 st S gl
aS Klosls lias aldlas (Asadi et al., 2018)
e o b s 5ol 4 il co ool st
OllS g0d 5 wd; 50 (Sidlnd slacdld »
& bl 1! (Faten et al., 2010) «,13% 30
ez 3l SGE) L b oSy 5l ol
Sly olowd dlge (130l lgias aiel slaagul
@5y $5yelS SYgame o Slee g CodsS SR8
Sl aonsl (Jahani ef al., 2016) el _il;3
oS sl opslite diz 5 (5950 b el sl S
Wl amas oasws Jlail SEJUSw )0 sogo B
Ol diile ateal glasrul plo slo Giey (eizeen

sl (Alharbi et al, 2019) ailo syl s
03,5 5o Lol 5 (3958 053 (JUaml o Saaligls
W G (ST s 50 g 0gee SiS (SLAd
Odon 9 J8e S ln St jlein eiaes
0 |y 4ol ol 2 .(Jahani et al., 2016) aib
Lol 0,5 solitul gl 09,5 oaias Glgie 4 oy
S ol SealislS sl el sl o hege
Slaesl 3w )0 ot SR Ol o 5 oS
NYu et al., 2010) s,ls lo 54,50 OluS 5 g il
J89,AS 9 sty Sl LSS 0 Seeligls a!
SauS O Cconls sl e 5 0l i
wdz Sl Gred 4 wllige SBras o5 olie ol
e I L A=)
(Singh, 1999)
Yoo B L SabslS gl o gladllas o
9 D) ey Sigrgyed e 53 5 0 05 e
Mondal et ) aidy dgupe |y (S 3090 LS o Slec
Al 08 Ko capehy y0 uizen J(al, 2013
[N W LR e REN
OVS zso Jsb b LED (R : B=8:2) LS5 oo
GBS (SR 59y b @y Ko p Jge9S

400

Fragariax ananassa Dutch oole pU L 55,8045
Slooges (n e 5l g 03 (LS J5 edlgls
il g ogae Judo 45 ol pl all oo diine bl
Srolp Wy &S sk @ o)ls ool gk
iboe oges o) ple adg plp g0 (SSp0y
39 s pladl s (Vb Jouly (S5 50y
o Sipoy Span sly Lol 5IS 5
0,90 .(Akbari et al., 2015) cuwl 0345 YU 55 Lo,
ol b 5l ) wdgs (Sl Jgams ol olisS ol
J Jsb 5o 5 el 03,8 alp sl s b sl |,
ojopel Sl Ik 4y adye LB (5595 o3k Djgo @
S sl 5 GRS glacas b 55
Lol 428l glotsg ol LAS (5,0 0 S 9
Py OBl oS sldss JyuS SB e sy
TEAS el ogie oS 9 9 ,Sles (izren e
S L ogas oles pae Jdo @ 5 e S o
b5 ogee Dbl g o len Hlzo S Gl @
Bgd oo Sl 5l b slocaw] § ogae Sy
.(Morgan, 2005)

he s 4 oS col plaoges i (K0S
ol 5 ol ek YL alie )l g eab
KA el e Jale el 03,5 oy ol
Of) b &S widbie 8 ey, SlaS S
Yildizhan, ) sl oo Sial38 gyl (i (S58gs
(AL S 4y e ol slo S5 Q018
5 G2 SlaS 5 g sl 4 0 Co) ool g shae
5 Bl S5 (Yan et al, 2019) cwl X,
KA oymn sl sloazs 5 lol 595555
=Olsl8 AN (liee b G i sl rizren aiin
Akhatou & ) sl (5,885 o500 ;0 I ol o 3
.(Fernandez, 2014

plad ;0 5 035 B j9) by o gl o,
Jole o s GoalS pslae &g & 0y Jb Jobo
az,0 V8 5l o) YU gleo ) o, causSsgame
Ll a0 Y 59) Gl sles 5 (o, sl
33,5 09,0l .(Jamali & Bunyanpour, 2016) <!

3 ol gl eme gy 9 JI OlS s



£F) VE) liasl oY 8Les Y 8,58 el Ll psle

Sleogas S p SeelolS apnl (il Jiegh ol
Lalys o Goedl o8, (K095 o A g (o5

8,5 18 oy 9550 Sigyg e

b 99 390

oy Ll pole 05 )5 slaaills jo yol> iagh
3w Ol o8, (S Ao glaslis s ploxl g
el YFe Coe 4y et s Ojg0 4 (gl >
dng,l oBasls (o5 gl az o o-F) wlbo,w o
&) 5l o ek el (Sl ple o9 S
Lalpd bodee¥p 9 CasSsS) 00 a4 00 cod
ol a0 YV (glos g doy0 B0-Ve  d Cugb,
slo LT Jgl 5o ety o 5 il 4>, VO 5 35, o5
Shom 5o Vo o Seligl ol jlad aiad s
o) prhaw dw 0 wiS 0,90 ST LS atin o
ke Sy 4 (i 3 08 (o Yor 5 Ve
SO) e VAL Jlade 4 Slie Jelore ol s
2 ollS 85 3 kg LSl )3 (Ol 58 5,
Jolo &5 s 85 (B g0 i (28 9o 8 el
& looges (V Jgu2) 090 9550 5 95Le lassS
g Cloy widg a8S (K, asye Ve 5l
g 00 (5503l Ll (g, Aol oS sla el
5 9 elerdan sy ¢ S ojlail sl Wwogee

A (5l oS il az e Ve 58 e

o 9o Wlhe
g Wl Sy ol b Slae hegh onl o
6ol Cundy 5 250 (Jsb eb [had g 250
Sl PH (pab coge 2L (h (S 0, Shoe c0g2e
WJoloeo el Slge ygaml s B aosul w0gie

285 1B iy y5e & pmeling 5 JS uilwgis]

09 Lulpd Cod iy Siigyg et e )d 00l
Ol 5 CotnS o Sloe il (AutotoXicity)  Sivew
Talukder ) ols (il381 1) (a9 500 g 021) (Goxe Slge
5 SealiglS sl B yoling (50,0, (et al., 2018
OB el (ygmnal als 9 (sl )55l (g5, oSl
b dnolie )3 0gae 3)Shes g S mhaw (J5 Jd9) 8
ol el byl cpl ol 5 oodle o )5 sals
Abou-) oisy Sguge o dald b awslie (o |y ogue
(igaio Hlowd (glaslllas o (Zaid & Eissa, 2019
o g oSk B0+ e b 51 5 SeliglS
Je29 )l oS a0 )Lt Jsbo iy o 5550l (s,
Oz 5 S 50 d9zge IS Al (glaaud 5 S
Seidu dgup 1) Sy ;0 05350 Mg s K P N so )
Slyoe > (359 @ls> Gjg ke nl 2 oodle
5 05 oot (S cloas (Jobre iz olye
Sozge J5 Aol (reud 50 9 RlF ) JS sla S
Belal ef ) ols als salis 4 cod |y bas> glyl o
56 (2012) Mazher ef al. glasllas Lo (al, 2016
2y 3 1y SaabslS sl 5 Syl S
D303 18 (o) 3590 S8 S pleerd LSLe
Seol il g p Sk Voo s 45 8,5 i
(stagy by G151y Sl i WSyl
)l IS Slaee9r S g il 9 p0d (95 Ol
&9, (2015) Wahba ef al. addlas ;o  pizes
EINCNT SRV K SO NPT SR
(R 5 p S len VD% 510 B i) slaclile
9 55 0j9 a3l Sl &g gl s)lo e jsb 4
SlS 5 eizmen g alls 0 Slee Wl Sis
5 I o Sleoe (S Shaees S aiile pled
Sl oF Hdy g olS o 1, Sl al Wit JS
ol b Uoalal, s ladlas ST ol
Ssdnrd 5 sl sl Shs sy 2 SeebslS
59 onlply ol saizs plosl el o8, (5,804

(Vo) cad 2lie Jgo b (wlol 2 Sigg 0 s 13 (S 3055 CAS sl p 0ad oolitul (old8 Joloee jlade ) Jouor
Table 1. Amounts of nutrients used for growing strawberries in a hydroponic system according to Lynette (2006).

Nutrients (mg/L)

Growth stage N P K Mg Ca

Fe Mn Zn B Cu Mo EC pH

Vegetative growth 207 65 184 58 221
Fruiting 182 82 301 58 148

6.5 2.6 0.25 0.7 0.07 0.05 2 5.8
6.5 2.6 0.25 0.7 0.07 0.05 2 5.8
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Table 2. Results of variance analysis effect of glutamic acid on some quantitative traits of strawberry cultivar Albion.

Mean of squares

Source of variation df Fruit length  Fruit width Fruit shape Crow diametr Plant height Plant width
Glutamic acid 2 20.874ns 7.078ns 2.33* 88.964ns 7.068%* 40.098ns
Error 9 5.984 8.617 0.694 70.213 0.758 11.706
C.V (%) - 7.126 7.211

24.39 15.29 6.81 9.677
Doy ) 50 ol mhaw (o ls s Sglas g o cire gl 99 s 5 4 £

ns, ¥, **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively.

Ol 08, (05 (S 5 o8 Slao n SealislS sl STl s i @l ¥ Jso
Table 3. Results of variance analysis effect of glutamic acid on some quantitative and qualitative traits of strawberry
cultivar Albion.

Mean of squares

3 = 5 n &} g
Source of S K = 2 pt s
L df 8 0 S8 é %) < = ] . >
variation g E g E E = =, E § é
b4 = = = > g
Glutamic acid 2 12.33ns 4815.93* 8.231*  3.27ns 0.047** 0.0064ns 0.01**  73.197** 309.048**
Error 9 15.805 984.72 1.205 1.125 0.004 0.0024 19.113 0.0008 5.745
C.V (%) - 13.43 28.03 16.69

15909 6.5 1.449 9.856 4.26 15.993
Doy ) 50 ol mhaw (o ls pme Sglas g o pire gldl 995 ol 5 4 3

ns, ¥, **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively.

3] 5 S35 050 (oaF Dlao (5t Saalight el 1 eSiloo aalin ¥ s
Table 4. Mean comparison effect of glutamic acid on some quantitative traits of strawberry fruit of Albion cultivar.

Glutamic acid Fruit length Fruit width Plant height Plant width Number of Crown diameter Fruit
(mg/1) (mm) (mm) (cm) (cm) leaves (mm) shape
0 40.88a 33.38a 11.20b 31.75b 27.75a 50.03a 2.75b
200 41.94a 32.66ab 13.37a 37.68a 31.25a 54.89a 3.25ab
300 39.27a 36.93b 13.84a 36.62ab 29.75a 59.43a 4.25a

5,5 Sl (glaals sz ge3T 58 o0 B Jlaol mhaw 10 (550 sire (glel gl S i By SO JBlas yls slan Sl g ,a 40
In each column, means with similar letter (s) are not significantly different at the 5 % probability level based on Duncan.
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Figure 1. Mean comparison effect of glutamic acid on the total yield of strawberry of Albion cultivar.
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Figure 2. Mean comparison of glutamic acid on the taste of strawberry fruit of Albion cultivar.
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Figure 3. Mean comparison effect of glutamic acid on soluble solids in strawberry cultivar Albion.

12 -
: b
1 C
0.8
<«
= 06
0.4
0.2
0
o 200 300

Glutamic acid (mg/1)

09l 03 (KRS ogae (TA) yi5 B ahonl 5 Sealigls ol 31 (5 Siloo anlit ¥ JS5
Figure 4. Mean comparison effect of glutamic acid on the titratable acidity (TA) of strawberry fruit of Albion
cultivar.
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Figure 5. Mean comparison effect of glutamic acid on the pH of strawberry fruit of Albion cultivar.
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Figure 6. Mean comparison effect of glutamic acid on firmness of strawberry fruit of Albion cultivar.
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Figure 7. Mean comparison effect of glutamic acid on the total anthocyanin of strawberry fruit of Albion cultivar.
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Figure 8. Mean comparison effect of glutamic acid on the vitamin C of strawberry fruit of Albion cultivar.
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