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Fruit Quality Changes and Yield Components of Strawberry cv. Camarosa

in Responses to Application of Potassium to Nitrogen Ratios in Soilless
Culture
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Table 1. The concentration of salts used to prepare a nutrition solution (ml L.

05 ko) Ki N il slocns

G o
Different ratios of K: N (mg L)
300/180 250/180 200/180 300/120 250/120 200/120
KNO;s 4 4 4 0 0 0
NH4 H>PO4 1 1 1 1 1 1
Ca(NOs), 4 4 4 4 4 4
K>S0, 1.9 0.65 0 34 32 2
KCl1 0 0 1 1 0 1
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Table 2. Treatments: Different ratios of K: N (mg L).

Sless siRgy S )90 U RSIRITS
Treatment Vegetative period Reproductive period

1 300/180 300/180

2 250/180 250/180

3 200/180 200/180

4 250/120 250/120

5 200/120 200/120

6 300/180 300/120

7 300/180 250/120

3 250/180 300/120

9 250/180 250/120

10 200/180 300/120

1 200/180 250/120

12 300/180 200/120
13* 300/120 300/120

*Control

JSa5 a0 ogee aBaid jled Ghad Job (9 (ST SS 2 50 S5 et i ya 0 31 Jled Ltegn cnl o

9 @‘AM'S‘G“J ;AJLaﬁ ‘JS J}J ¢(TSS/TA) 090 p.&lc ua.’>l.w ‘(TA) JS ..\.».w‘ s(TSS) Jjbm u\AL’> osle 9 éjﬂo.c 9 09w
RUSR W) 6;")“”‘ 090 Mlu_i,.)‘@iu‘

YAY


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.5.4
http://journal-irshs.ir/article-1-331-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1398.20.2.5.4 ]

OhlSan 5 g

ol Cesoty o] (:Sile 5 Goyled (31S 50 sl S e 5 s o slacndl S el (talesl ey50 Jsb o
5 00d (2558 Wogee (315 0 090 5 Jsl sloosee s 5l g 5 98 pll (50 o8 S5 4 g cess b Jlidlos S
G jlad 090 5 ol ogea ,0 aBatd Jlods g (6 03luil Jlzmd (urlsS 3l olisl b oyl b 5 Jsbo
03,5 dnlone g pa )3 oge oSS woyd 5 ol B)led S g o slaoges et da S Lo I ey
Bor o 50 050 jlad

OWJ&WMO= ~ X\Oo
’ g 0 50 5 leds

5 ooz o2 b GialeT QL U 5T 5l eogie (oalad (5 s 505 039 5 00,5 Sslaaz 1) gl daogee (o b iy
A a8 5 b5 o (ole V) e ol jo wigy ST o Sles g
Milwaukee made in = Jluzus ziwaid 5 ogae Ol ophad G 58,5 13 5l o egee ol Jolome dul> slaools
Al S 5 o) cwws g ouilg> Romany
PH 22 G, B Jloy + /Y 09w b ogeol 5l il 0 Jladie ol plonil gl 25 (g5 40 IS sl jlade (6 50505l
(Ghasemnezhad, 2013) w5 colazwl 535 Jae,8 5l IS dusl dusslmo (gly ol o5 AIY
% Acid (W/v) = NxXVIXEq.wt/V2x10
il e sl S5z 55 EQWE 5 Syad o V2 b pas 3300 5 V1 g ailla i N Jpo b el
Al Vo bogenl 5l g See Ve e pslaie cnl 4ol (6503l (V) () Sen 5 Bor (g, 4 € (eling e
B oz oI5 63 F 5 ¥ s AL Juolo Jslowe Sl iy SKin Vo v s s bglie 1) sl il
oBws 3l oslawl b osil OVO zoo Job 10 diged i ke il ool IS S0l yen b 4l iz (gl Yeeg,50m
ojlabinl goie 3l bdaiges C puling lade albxe glp ol (g pSojlasl TO0 UV visible Jow yiegidg sSel
s oolazl auwl Sy oS!
(Uislten b S ¥ a8 (50 5)) DPPH oljT IS0l (S8 225 S ol 5l hogan o)l ST ol 2o b
2 03933l Ve lua +/V DPPH Jglona 5y ,See 3+ @ ogae] ojlae 51 g Sea Voo laie (0A) 005 (s
Oy B (S5 Loyl jo aiBo Ve oy U1 (slad 10 (s 0 03 o2 4y Eas oty DPPH (404331 51 puy alBeal
TO0 UV Jan fasidy Sl ol by y2asihi 01V ym oo 3 codr e (28l5 b 0485 C51piS, oty Jolone
90,8 oolaiwl Blank jloie b s 5 Joloe 31 .als poss Visible
DPPHsc (%) = {A control — A sample/A control} x 100
Fd o V) iz e A control g yiegi8g mSwl oSiws lawgs diged ol oailes dac A sample Jge 8 ol o
S5 Jsilie 1 o J DPPH 5 05L oo (DPPH i Lo ) + e
Jsbne 31 el Sen YA+ L ogmacs] iy San 3+ (YF) ol (ol oyna Sl izl b 5 Jpi8 laa 5, 5o3ha
PONE B PRI DRFCRVETIPCESON IIRVISI S SN EINYAR SRCH ERK SPURVISCO PGPS DRRNIUCT | LOVOWEUI P SNV B
T60 UV Visible Jow yiegids Sl ollws dbwgas yogil #0+ zao Job 10 (il abus] Gl 0b (5,105 o6
o O ygods ladiges J5i8 i 5 sy el SUIE e slaclale loolatul b Jgud o laslinl Jloges s (50505l
A 5yl38 ogpacl i (oo Vet 40 sl SIE 5
Sl sre maw o bjled Oluye Plas 1 le il olSTg SAS [l33le 5 0 GLM 4y, ;i oolawl b osls
A ooliiwl TalEais sladnslio yuns sl Tukey fygosl 5l g o dunliad.

Multiple testing correction -Y Digital Caliper -\

VAY


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.5.4
http://journal-irshs.ir/article-1-331-en.html

[ Downloaded from journal-irshs.ir on 2025-12-06 ]

[ DOR: 20.1001.1.16807154.1398.20.2.5.4 ]

‘;ftj_‘?u}f J).ﬂo.c ‘;/)9/} 0940 ‘_&JL;[@):M

W)
S5 sazul B g 8,5 e 32
@ el Gl lacans 18,5 15 slaiis alp b ) sge CudS 5 CueS Blo lis Gipgh ol slbams
o jle ylad ¢ Jsb 39 » S cnl Ll () JS8) cualas g lo gime Sl (K535 sladig (3105 5 IS Lol 1 39,58
) f .Y 6L®J5d>) @P<0.0DH Og )‘du’.l.!.n /A cda.w BN QJS.LQL 9 0920 uL»S.wJ Qo0 g )Lo.w ‘4599 R cbyl.: 9 4"']5‘ 6[.&309.;.4
(Y S

Slows
Number
O = N W A U

- Bz Bz Bz B =z Bz W= z Bz W=
tl 2 3 t4 t5 t6 t7 t8 t9 t10 tll1 t12 tI3
S
Treat

B 3T S e e U5 olaws Ggryn y0 pdl 5 slosws

Fig. 1. Effects of potassium to nitrogen ratios on number of flowers in each inflorescence and number of
inflorescences per plant of strawberry cv. Camarosa.-

Log Lols 03, (S5 8055 g p0 50 3l Jled g 315 2 50 S e 1 (159,55 4 pramsliy S slacens -V JSs

120
o 100 2 B
N I &
3 5 80 I i - Z
QES 60 . &
.-
&g 40
s 20
0
tl 2 t3 t4 t5 t6 t7 t8 t9 t10 tIl t12 tI3
sleos
Treat

Fig. 2. Effects of potassium to nitrogen ratios on fruit set of strawberry cv. Camarosa.
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Table 3. Effect of different ratios of potassium to nitrogen on number of achenes, diameter, length and weight of
primary fruit of strawberry cv. Camarosa.

0l (5 3ol sla Fhg Slas e JBlas Kl
Mean least squares of measured traits

03955 el o3 Oelsl 0039 o500 Olsl Jsbo o5ee Olgl kb ogee Onlgl ABad Lot
K:N Mg/L) Weight of Length of primary Diameter of primary = Number of achenes
primary fruit (g) fruit (mm) fruit (mm) in/+
primary fruit
Lo (Treat)
1 35.1° 44.78 ¢ 41.29b¢ 401.00°
2 32.2¢ 42,99 40.72°¢ 391.3b¢
3 24.00f 36.32¢ 36.12°F 365.33¢
4 35.44° 47.60° 41.69° 392.00%
5 25.00f 39.17°1 37.03¢ 365.66¢
6 27.28¢ 40.89 37.40¢ 282.00°
7 27.77¢ 41.53% 37.18¢ 283.66 "
I 28.41°¢ 42,109 38.724¢ 285.00f
9 29.764 41.894 37.66° 291.33¢f
10 36.93¢ 49.74* 43.05* 453.00*
1 35.71% 48.04 42.71% 404.33°
12 30.18¢ 42,714 38.754¢ 388.00°¢
13 * 30.244 41.264% 39.514 304.33¢
SE s lastiw! slas 0.23) (0.35) (0.17) (2.99)

NS (P>0.05) Mean least squares with at least one common character and multiple tests were corrected by Touky's

method.
*Control
S5 Uiy & AlFz slayzel 5 (P20.05) Wl s e Siglis K308y b oS e 0y Ky Bl s Slaye Bl eSils
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Table 4: Effect of different ratios of potassium to nitrogen number of achenes, diameter, length and weight of secondary of fruits of strawberry cv. Camarosa.

OF9r imenly sl oge (39 gl ogee Job gl ogee sl ol ogee aBud Lo Yield (g) o ,Skee
K:N (Mg/L) Weight of secondary Length of secondary  Diameter of secondary =~ Number of achenes
fruits(g) fruits (mm) fruits. (mm) in secondary fruits.
o5 (Treat)
b b od
1 25.53 36.75 34.1 311.00 1022 <
cd cd b d
2 23.40 36.36 33.7 310.00 101.89
3 14.241 31.43¢ 28.2f 317.66°¢ 59 5¢
d a-c b b
4 22.08 37.23 342 240.66 106.91 ¢
5 17.03¢h 32.14¢ 28.1 268.33¢ 61.91 ¢
6 15.14h 34.49¢ 2924 240.33 81.18°
7 18.12¢¢ 35.968¢ 31.2¢ 242.33Ni 81.36°
fg d-f c h
3 17.54 35.74 31.2 248.66 R8¢
e f d f
9 19.73 34.62 29.7 277.66 81.32f
10 28.72¢ 38.522 35.6° 360.33° 149.05 2
be ab b b
11 24.88 37.79 34.1 340.66 129 45
12 19.48°f 35.40¢ 30.6°¢ 270.66¢ 92.11¢
be f ef e
13 * 24.93 34.85 28.7 291.33 83.09 <f
SE s lailewl glas 0.39) 0.25) 0.14) (1.33) (1.18)

NS (P>0.05) Mean least squares with at least one common character and multiple tests were corrected by Touky's method.
*Control

Jals*
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Table 5. Effect of different ratios of potassium to nitrogen on measured biochemical traits of strawberry cv. Camarosa.

odd (555 o3l sla Ty Slarpe Jolao (2Sls
Mean least squares of measured traits
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Ol el Js S s o) Oelgs] C oeebus sl slaesle BB ol
K:N (Mg/L) Phenol ) ofT LSl Anthocyanin Ascor?ic Acid (Mg NE Ol yiu
(% DPPH ) 100gr™ wet weight) (TSS) (TA) (%) TSS/TA
Antioxidant (Brix°)
,bos (Treat)
1 101.009 70.4914 121.04€ 57.321 7.0° 3.932 1.78"
2 98.00 d 28.59f 114.28¢ 52.48% 7.2 3.67% 1.96°
3 57.331 78.38¢ 83.89" 42.60" 6.7¢ 3.56 @ 1.88°
4 106.00 € 80.54 b 153.90° 98.15" 7.3¢ 3.352 2.17%
5 59.00! 81.71° 84.81he 9428 6.2" 3.482 1.78"
6 66.00" 51.53€ 91.05¢ 114.36¢ 8.3t 3.772 2.20%
7 73.00¢ 71.98¢ 106.48¢ 116.75¢ '8.5° 3.392 2.502
8 95.00°¢ 70.07¢ 118.33¢ 128.24° 8.72 3320 2.62°
9 70.66 84.454® 97.61f 118.48°¢ 8.5° 3.282 2.592
10 122.332 81.87% 164.762 130.962 7.9¢ 3.472 2.27%
11 112.00° 81.79°¢ 165.26° 127.76° 7.54 3.282 2.28®
12 98.00 d 69.82¢ 117.41 ¢ 112.17°¢ 7 3¢ 3.842 1.90°
13% 85.00° 86.20° 107.97¢ 103.03 ¢ 6.7¢ 3.652 1.83b
SE s ,luteul slas 0.20) 0.90) 0.90) (0.53) (1.60) (0.19) 0.27)
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NS (P>0.05) Mean least squares with at least one common character and multiple tests were corrected by Touky's method.
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Research article

Fruit Quality Changes and Yield Components of Strawberry cv.
Camarosa in Responses to the Application of Potassium to Nitrogen Ratios in
Soilless Culture

S. Yousefi*, S. Eshghi, A. Gharaghani and H. Atashi’

Supplying proper ratios of nutrients in different stages of growth and development may
increase yield and fruit quality of horticultural crops. Treatments consisted of three potassium
concentrations (200, 250 and 300 mg L™!) and two nitrogen concentrations (120 and 180 mg L!).
To prepare the medium used 1:1 (v/v) ratio of cocopeat and perlite. In order to determine the best
potassium to nitrogen ratios, some plants were continually fertigated with the same K:N ratios to
the end of experiment period and other plants were fertigated with different N:K ratios in
vegetative and reproductive periods. Results showed that the tenth treatment (200/180 K/N ratio
in vegetative period and 300/120 ratio in reproductive period) significantly increased yield
components and parameters including length, diameter, achenes number and weight of fruits,
fruit set and qualitative parameters such as phenol, ascorbic acid and anthocyanin. None of the
treatments had significant effect on titratable acidity, number of inflorescence and flower of the
strawberry. Considering all measured parameters, the tenth treatment was the best nutrient
solution. These results suggest that K:N ratio with 200/180 mg L' and 300/120 mg L! in
vegetative and reproductive periods can be applied as a proper treatment to improve yield and
the quality of strawberries.
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