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Extended Abstract

Introduction

Strawberry is one of the most popular fruits, accordingly, its maintenance and increased quality
without using harmful chemical compounds is of great concern. Gamma-aminobutyric acid
(GABA) is a four-carbon non-protein amino acid that affects plant growth activities, tricarboxylic
acid cycle, production of primary and secondary metabolites, and response to biotic and abiotic
stresses. Growth hormones, especially those growth regulators that increase photosynthesis and
plant function, have good potential for agricultural development. The plant hormone cytokinin
plays an effective role in controlling many vital processes, including plant growth and flowering.
Cytokinins cause an increase in cell division, and therefore, if they are used in the initial stage of
the sigmoid curve of fruit growth, when cell division is underway, they may increase the number
of cells in each fruit.

Materials and Methods

sistent strawberry plantlets of the Camarosa cultivar were planted

during amian County, Golestan province, Iran (UTM: 318446, 4092385). The
foliar app BA solutions at 10 and 20 mM as well as control (water) was carried out
at the flo ge and 10 days later and the foliar application of forchlorfenuron (CPPU)
solutions at 10 mg/L was carried out at the flowering stage. This research was conducted

in the form of @\complete randomized blocks design in three replications. Fruits were collected
when they reached a consistent ripening stage, as characterized by change of fruit's surface color
to red by mefe than 75% and were promptly transported to the laboratory for analysis. Root
volume and weight, total sugar and leaf photosynthetic pigments, length, diameter and shape of
fruit, percentage of malformed fruit, fruit firmness, total sugar, fruit color, total weight of
harvested fruit and fruit cytokinin were assessed. Data analysis was done using SAS version 9.1
software and comparison of means was done through Duncan's multiple range test at the 1%
probability level.

Results and Discussion

The analysis of variance of the data showed that the effect of GABA treatment at the probability
level of 1% on root volume and weight, carotenoid and chlorophyll b of leaf, fruit firmness and
the total weight of the harvested fruit at the probability level of 1% and on the total chlorophyll of
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leaf and percentage of malformed fruit at the probability level of 5% was significant. Leaf area,
chlorophyll a, total leaf sugar, fruit length, diameter and length-to-diameter ratio were not
affected by GABA spraying. Also, the effect of CPPU treatment was significant at 1%
probability level on root volume and weight, leaf area, leaf carotenoid, fruit length and firmness,
and percentage of malformed fruits, and at 5% probability level on chlorophyll a and total, fruit
length to diameter ratio. Total sugar and chlorophyll b of leaf, fruit diameter and total weight of
harvested fruit were not affected by CPPU solution. GABA treatment (20 mM) could increase the
total weight of the harvested fruits from each experimental unit by 17%. Plants sprayed with
CPPU had more leaf area compared to the control non-sprayed plants. The total chlorophyll
amount of leaf increased with increasing GABA and CPPU concentration, and the highest leaf
total chlorophyll was found in 20 mM GABA (1.384 mg/g) and 10 mg/L CPPU (1.430 mg/qg). 10
mg/L CPPU treatment caused 107 and 59% increase in root volume and weight compared to the
control, respectively. The highest fruit length (65.51 mm) and fruit length to diameter ratio (1.69)
were obtained in plants sprayed with 10 mg/L CPPU. The highest firmness of the fruit tissue
(1.96 N/cm?) was observed in plants sprayed with 20 mM GABA. Accordingly, GABA and
CPPU treatments could significantly reduce the malformed fruit and the lowest was observed in
CPPU treatment at a concentration of 10 mg/L. Also, both GABA and CPPU treatments had a
significant effect on fruit color brightness index and total fruit sugar.

Conclusion

GABA and CPPU can act as a regulatory factor for plant growth and development. In general, the
fruits obtained from plants sprayed with GABA and CPPU were of higher quality. Finally,
according to the results, foliar spraying of Camarosa strawberry plants with 20 mM GABA and
10 mg/L CPPU is recommended in order to produce high-quality and long-lasting fruit.

Keywords: Cytokinin, Fruit firmness, Photosynthetic pigments, Quality
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Table 1. The effect of preharvest GABA and CPPU application on the root and leaf characteristics of

strawberry cv. Camarosa

Root volume Root weight Root density Leaf area Leaf total
(cm?®) (9) (g/em?) (cm?) sugar (mg/g)
GABA (mM)
P value 0.004 0.006 <0.001
0 22.63 b 15.64 b 0.692 a
10 25.63 b 13.35¢ 0.521 b
20 37.03a 18.85a 0.503 b
CPPU (mg/L)
P value <0.001 <0.001 0.002
0 22.63¢ 15.64 ¢ 0.693 a
5 38.70 b 22.26b 0.521b 0.121a
10 46.86 a 24.86 a 0.503 b 211a 0.120a

For each trait, different letters indicate significant differences accor

sl b wlg o CPPU (Y Jgus) wslws olis
2 i e (S e (23S Sl
4 e oo i BIEAS E o S
g 1P et 53 5 mie 5 slad
o mlie gl lale 55 b 1S g 542

(El-Shraiy and Hegazi, 2010)

& g e S

2 eSSk ) A LS Ol it
AT Zwsa CPPU )::S)gpf_;\:ﬁh )ug);(cjf
4CPPU J ;5 0 8 Lo & 5 dals s o5 Jl o
2 S ke TVOY 5 YA SIS Ol b o 5
0 JS8) dmslas gl gae OVt KusS b p S

to Duncan's multiple range test.

L el Sl s aty, J&s
,ﬁ“‘f‘;uﬂul Odsds) sl sl
Sl g 5 K o ) sk e Ll 5 e
alzadeh Koocheh s,i W55, &,
dsle sldes 2ol 4 e el o»l Baghi, 2015)
(ot 580 oS el 5 Al I e s
4 by 05 Ol Rl L Al 5 e WS s
Gl man 5 Sl (S gl glaan T 5
Sl Jobo s SRl B1 s fs slagy 5T Cle
W or S g ¢ B3 Db 51 in 8 15T
ool e LI Wodsle s 1, RNA 4, DNA s
ol $5,0 oS goi 5 Ay 5 Jsho 2S5 Sl ol
.(John and Zhang, 2001, Park et al., 2021)
S WS 9 o
oS eVt 50 S ble Lods 8l shoee sas
Hhdsles gbag p b awlis ;5 CPPU L 2 s
() Jgdr) L3 15y 55 1 6 i &5, T 5l o
G oYY o o Calibee glayles 5 ST A8l
SO Js) 351 ke 5 03305 o8 ke Y
Ly olsgme Ml KuSS b g,leT bt 1 adl



P S PN (g P L RGN [ I
LTS g cmen s 1B 8IS
2 s ST g Jsie G0) Ol Ll 5 oo
ATy s FalS ) SIS wp e
(Zubo etal., 2008; 11kl b 4 1) Cawdly IS
(Aasy ol @l gkel, ) Liuetal, 2017).
Ol )3 43 1y &8, Jos IS (gl gme il s CPPU
(Fathiet al., 2011) was il 531 Pl =

2 (GABA) vl < iggimeT WE sl 1
ogre (Slodgn 9 (SIP9ige ST R
SO

oga0 (159799590 Dlao

Ao Jsb o 5k Jsb GABA L s

Y Jsdar) 316 51 3 56 o 1) 0 g0e

JOYr G /FVe e D L5 JS Ol cimen
e e (¥ JSE) 5 e 05 8 e
A3 e S 05 (8 4 o8 de WNFP) sale
St K b (o8 p 8 ke 1/198) CPPU
O s 2B ST ey IS K S (gols e
\o \.a ol d&l'.’.kj}'l"" LsLAsG_,;' BE Jf J:.B}Jlf
3 (05 5 oS ks VEFOCPPU 23 s 0 8 s
J’I:J)b C;L.SL:‘\. )D)Lo.::)b’.(r Jio:')v‘m;

Figure 1. The effect of preharvest GABA and CPPU application on the root volume of strawberry cv.
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mg/L)
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response to preharvest GABA and CPPU application
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Table 2. The changes of some physicochemical characteristics of strawberry fruit cygCamarosa in

Fruit Fruit Length/ Fruit The total  Fruit total L b
length diameter diameter firmness weight of sugar alue
(mm) (mm) (N/cm?)  harvested  (mg/g)
fruit (g) L)
GABA (mM)
P value 0.181 0.138 0.121 <0.0001 0.022 0.180
0 39.37a 3047a 129a 1.00c 680 b 23.67a
10 4470 a 3041la l1l47a 143D 717b . 18.33a
20 4531 a 29.48a 154a 196 a 795a 8.56 a 29.66a 19.00a
CPPU (mg/L)
P value 0.078 0.939 0.088 <0.001w O. .009 0.024 0.028
0 37.39b 3047a 1.30b 1.00 c® %ég b 24.66b 24.00a
5 4514ab 2997a 151ab 1.23b W 58634 33.00a 23.67a
10 65.51 a 30.58a 1.69a 1.30a 5a - 8.26 a 28.00b 15.67b

For each trait, different letters indicate significant difference
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