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Abstract       The time of harvest is very important in strawberry, considering 
that the early harvests ensure high prices and higher incomes. The studied 
biological material was represented by eight strawberry genotypes with 
different genetic and ecological origin. This work aimed to asses the dynamics 
of plant yield during the harvest period, in order to establish the value of yield 
for different cultivars. 
The harvest period had the strongest influence of approximately 74.31% on 
fruits weight/plant. The studied cultivar’s variability influenced the yield in a 
lesser extent, by only 3.05 %. Overall, in all cultivars there is an increasing 
trend of plant yield at the beginning of the harvest, then after the second 
harvest the yield has a downward trend, proportionally reducing itself with 9-
13 %/day. In the first harvest period, because of an early fructification, Alba 
and Mira cultivars achieved significantly higher yields than other cultivars. In 
the middle of the harvest period, Onda showed a significantly superior yield to 
other cultivars with increases over 48.2 g. In the fourth harvest period, due to 
a yield decrees in all cultivars, Onda and A2 recorded significantly higher 
yields with over 51.4 g compared to other cultivars that had significantly equal 
yield.   
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Strawberry is one of most popular, nutritious 

and lovely looking fruits in the world. The production 

and consumption of strawberry is increasing because of 

its food value and other importance [1]. In strawberry 

production, fruit quality and yield depend on many 

factors, e.g. the cultivar, weather conditions during the 

growing season and above all agronomic practices such 

as irrigation, fertilization or crop protection (4).  

The time of harvest is very important in 

strawberry, considering that the early harvests ensure 

high prices and higher incomes.  A chronological 

record of total fruit harvested from a strawberry plant 

during the entire season could be used for assessing 

differences in fruit yield among different size classes 

(3). 

Harvest dynamics of strawberry fruits have a very 

important role in terms of fruit quality and yield 

quantity. Maturation dynamics and harvest period are 

the main factors influencing the significant differences 

between cultivation years [7] 

To achieve the maximum quality in terms of 

fruit flavor and color, strawberry fruits must be 

harvested at stage of full maturity [8]. The final 

ripening stage of the fruit comprises a series of 

biochemical and physiological processes which inter 

alia include: modification of cell walls, the conversion 

of starch into sugars, alterations in pigment 

biosynthesis, accumulation of flavour and aromatic 

volatiles as well as heightened level of polyphenols and 

other antioxidant compounds [5; 6]. 

This work aimed to asses the dynamics of 

plant yield during the harvest period, in order to 

establish the value of yield for different cultivars. 

 

Material and Method 

 

The studied biological material was 

represented by eight strawberry genotypes with 

different genetic and ecological origin: A1 (Romania); 

A2 (Romania), Alba (Italy), Clery (Italy), Marmolada 

(Italy), Mira (Canada), Onda (Italy), Elsanta 

(Netherlands).  The genotypes in question were studied 

in a randomized blocks design with four replications on 

plots of three rows with 25 plants (75 plants per plot) 

grown at distances of 1m x 0.20 m.  The experiment 

has been located in Topolavatu-Mare on an alluvial 

soil. 

The plants in the experiment were in the 

second (2014) and third year of fruiting (2015). During 

the growing season the classic technological steps were 

applied (for organic farming) represented by the 

following measures: weed control and soil loosening  

by manually tilling between the plants and mechanized 

cultivation between rows, applying straw mulch,  

removal of runners during fructification,  manual 

weeding,  foliar calcium  application (prevention of 
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mildew). The crop was not irrigated and no chemical 

fertilizers were applied. 

In order to assess the variation in the plant 

yield over the period of harvest, the harvest was carried 

out in five stages of 5 days intervals. They have been 

seen as ripe fruit that had a red uniform color without 

paler or white areas. 

Data were statistically analyzed using analysis 

of variance procedure for two factors split-plot design 

(cultivars and harvest periods). Means were compared 

using least significant difference test [2]. The 

significance of differences was expressed based on 

symbols (*, 
0
) and letters, being considered as 

significant the differences between variants marked 

with different letters. 

 

Results and Discussions 
 

Based on the data presented in Table 1 it can 

be noted that both, cultivars and harvest periods have a 

real and distinctly significant influence on yield per 

plant, due to homogenous environmental conditions in 

the experimental design. Given the variance of the five 

harvest periods it was observed that they had the 

strongest influence of approximately 74.31%, on the 

weight of fruits/plant. Variability of the studied 

cultivars influenced the yield in a lower extent, by only 

3.05%. It was also notes that the combined effect of 

these two factors had a considerable influence, around 

6.35% and statistically ensured on the yield of the 

strawberry plants. At the experiment level, the plant 

yield variability has been influenced to an extent of 

about 16% by other factors. 

Table 1 

Analysis of variance for the effect of cultivars and harvest period on the plant yield in strawberry 

Source of variation SS DF MS F  

Total 403613 159   

Replications 3425 3 1142 0.79 

Cultivars 52720 7 7531 5.21** 

Error cultivars 30337 21 1445  

Harvest period 177455 4 44364 127.00** 

Cultivars x Harvest period 106142 28 3791 10.85** 

Error 33534 96 349  

 
Regarding the unilateral effect of genotype 

(Tab. 2), yield/plant in one harvest registered 

amplitude of 58.5 g, ranging between 36.1 g for A1 

and 94.6 g for Onda, with a background of high inter-

genotypic variability. As such, the Onda cultivar 

manifested during harvest a significantly superior yield 

to other varieties (except Mira) associated with relative 

increases over 36 %. Also, Mira and Alba cultivars 

have achieved significantly higher yields than 

Marmolada and A1. The other genotypes were not 

significantly differentiated in terms of average yield 

during the harvest. 

 

Table 2 

The effect of cultivars on on the plant yield in strawberry 

Cultivars Mean (g)  
Relative 

values (%) 

Difference/ 

Significance 

0 1 2 3 

A2 – A1 56.5 36.1 156.51 20.4 

Alba – A1 69.4 36.1 192.24 33.3* 

Clery – A1 53.8 36.1 149.03 17.7 

Marmolada – A1 38.6 36.1 106.93 2.5 

Mira – A1 73.2 36.1 202.77 37.1** 

Onda – A1 94.6 36.1 262.05 58.5*** 

Elsanta – A1 50.1 36.1 138.78 14 

Alba – A2 69.4 56.5 122.83 12.9 

Clery – A2 53.8 56.5 95.22 -2.7 

Marmolada – A2 38.6 56.5 68.32 -17.9 

Mira – A2 73.2 56.5 129.56 16.7 

Onda – A2 94.6 56.5 167.43 38.1** 

Elsanta – A2 50.1 56.5 88.67 -6.4 

Clery – Alba 53.8 69.4 77.52 -15.6 

Marmolada – Alba 38.6 69.4 55.62 -30.8
0 

Mira – Alba 73.2 69.4 105.48 3.8 



 49 

Table 2 (continuation) 
0 1 2 3 

Onda – Alba 94.6 69.4 136.31 25.2* 

Elsanta – Alba 50.1 69.4 72.19 -19.3 

Marmolada – Clery 38.6 53.8 71.75 -15.2 

Mira – Clery 73.2 53.8 136.06 19.4 

Onda – Clery 94.6 53.8 175.84 40.8** 

Elsanta – Clery 50.1 53.8 93.12 -3.7 

Mira – Marmolada 73.2 38.6 189.64 34.6** 

Onda – Marmlada 94.6 38.6 245.08 56.0*** 

Elsanta – Marmolada 50.1 38.6 129.79 11.5 

Onda – Mira 94.6 73.2 129.23 21.4 

Elsanta – Mira 50.1 73.2 68.44 -23.1 

Elsanta – Onda 50.1 94.6 52.96 -44.5
00 

LSD5%=25.0       LSD1%=34.1      LSD0,1%=45.9  
 

Considering the average yield/plant during the 

five harvesting periods, were achieved values between 

11.4 g in the last harvesting period and 107.4 g in the 

second period, according to high variation amplitude of 

96 g. So overall, in the second period of harvest all 

cultivars recorded yields significantly superior to other 

harvests, associated with increases over 31 g. In the 

first and third harvest, the yields were significantly 

equal but statistically superior to the last two periods, 

significantly differentiated. Depending on the plant 

yield variation over the five periods there is an upward 

trend in the beginning of harvest, with an average daily 

gain of about 8 %. Later, after the second harvest, the 

yield/ plant had a downward trend, reducing 

proportionally its self with 9-13 % per day.

Table 3 

The effect of harvest period on the plant yield in strawberry 

Harvest 

periods 
Mean (g)  

Relative 

values (%) 

Difference/ 

Significance 

II - I 107.4 76.1 141.1 31.3*** 

III – I 65.9 76.1 86.6 -10.2
0 

IV – I 34.5 76.1 45.3 -41.6
000 

V - I 11.4 76.1 15.0 -64.7
000 

III – II 65.9 107.4 61.4 -41.5
000 

IV – II 34.5 107.4 32.1 -72.9
000 

V - II 11.4 107.4 10.6 -96.0
000 

IV – III 34.5 65.9 52.4 -31.4
000 

V - III 11.4 65.9 17.3 -54.5
000 

V - IV 11.4 34.5 33.0 -23.1
000 

LSD5%=9.3       LSD1%=12.3     LSD0,1%=15.9  

 
Taking into account the combined effects of 

the two factors on plant yield (Table 4) it can be 

observed that the variation amplitude was higher in the 

first period (82.7 to 134.1) as such, during early harvest 

a more emphasized distinction between cultivars 

appeared.  

In the first harvest period, because of an early 

fructification, Alba and Mira cultivars achieved 

significantly higher yields than other cultivars. Clery 

and Elsanta registered above average yields and 

significantly higher than A2 and Marmolada, which 

had the latest ripening, realizing very low yields.
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Table 4 
The combined effect of cultivars and harvest period on the plant yield in strawberry 
Cultivars Harvest periods  

 I II III IV V ld 

A1 xy56.1de x74.6c yz37.2c zu11.4b u1.0b 36.06+7.07 

A2 z4.4f x70.4c x95.7b x77.9a y34.0ab 56.48+7.78 

Alba x131.1ab x125.3ab y61.2c z26.3b z3.4ab 69.46+12.50 

Clery x84.7cd x101.6bc y52.1c yz26.5b z3.9ab 53.76+8.99 

Marmolada yz23.1ef x85.4c y47.6c yz25.1b z11.8ab 38.60+6.40 

Mira x138.1a x153.1a y52.9c z20.8b z1.4ab 73.26+16.21 

Onda y66.6d x147.4a x143.9a y80.3a z34.9a 94.62+12.61 

Elsanta x104.5bc x101.1bc y36.7c z7.4b z0.9b 50.12+10.62 

x
sx 

 76.08+8.99 107.36+7.78 65.91+7.11 34.46+5.35 11.41+2.72 59.04+3.98 

-Harvest period - LSD5%=26.2        LSD1%=44.7      LSD0,1%= 44.9    (x,y,z, ) 

-Cultivars - LSD5%=33.6        LSD1%=34.7      LSD0,1%= 58.0    (a,b,c, ) 
 

 

At the second harvest, Mira and Onda were 

noted for significantly superior yield to other varieties 

(except Alba), associate with relative increases of over 

46%. Cultivars A1, A2 and Marmolada yields were 

significantly lower than that of Alba. 

In the middle of the harvest period, Onda 

showed a significantly superior yield to other cultivars 

with increases over 48.2 g. Also, cultivar A2 had a 

significantly higher yield than the other five genotypes, 

statistically undifferentiated. 

In the fourth harvest period, due to a yield 

decrees in all cultivars, Onda and A2 recorded 

significantly higher yields with over 51.4 g compared 

to other cultivars, which had significantly equal yield. 

At the last harvest under a significant yield 

reduction, the variability between cultivars was 

considerably reduced. Thus, only the Onda cultivar had 

a plant eld t significantly higher than A1 and Elsanta. 

Considering the variation of plant yield for 

A1genotype (Fig. 1) there is an increase by 6.6 % per  

day between the first two harvests, followed by a 

downward trend in the coming periods, associated with 

progressive reductions yield by 10-18 %/day. A2 

genotype’s yield proportionally increases until the 

middle of the harvest period where it achieves 

maximum level so that later to decrease with 3.72 to 

11.27% / day. 

 

 

 

A2  y = -18.779x2 + 119.34x - 94.98

R2 = 0.9951

A1   y = -3.3x2 + 2.46x + 64.98

R2 = 0.848
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Fig. 1. Plant yield for A1 and A2 cultivars during the harvest period. 
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Clery  y = -3.9357x2 - 0.0557x + 97.22

R2 = 0.8984

Alba y = -0.3571x2 - 33.297x + 173.28

R2 = 0.9507
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Fig. 2. Plant yield for Alba and Clery cultivars during the harvest period. 

 
Because of Alba’s early ripening (Fg 2) it has 

submitted a maximal yield in the first two periods of 

harvest, after which the yield decreased significantly 

from one period to another with average daily rates of 

10.23 to 17.4 1%. Clery cultivar’s yield registered a 

slight increase by about 4 % day at the beginning of 

harvest, after which there was a downward trend, 

falling progressively with 10 to 17 %/day at the end of 

the harvest. 

 

 

Mira  y = -0.05x2 - 40.27x + 194.62

R2 = 0.8704

Marmolada y = -9.7071x2 + 49.953x - 4.48

R2 = 0.8581
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Fig. 3. Plant yield for Marmolada and Mira cultivars during the harvest period. 

 
Considering the variation of plant yield in 

Marmolada cultivar (Fig. 3) a very high increase is 

observed, with an average daily gain of 54 % between 

the first two harvests, followed by a downward trend in 

the coming periods, associated with progressive 

reductions of yield with 8.8 to 10.6 %/day. Mira’s yield 

growths with 2.17 % /day between the first two 

harvests so that later to drop to 12.1 to 18.6 %/day at 

the end of the harvest. 
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Elsanta  y = 2.0643x2 - 42.476x + 154.84

R2 = 0.9128

Onda  y = -22.321x2 + 120.88x - 22.48

R2 = 0.8882
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Fig. 4. Plant yield for Onda and Elsanta cultivars during the harvest period. 

 
Onda cultivar recorded a yield increase with 

an average daily gain of 24.3 % at the beginning of 

harvest, and presented a maximum yield in the second 

period, after which the yield decreased significantly, 

especially in the last two periods, with average daily 

rates of 8.84 to 11.31 %. Elsanta had recorded almost 

constant yield levels at the beginning of harvest, after 

which there was a downward trend, falling 

progressively with 12.74 -17.57 %/day at the end of the 

harvest. 

 
Conclusions 

 
1. The harvest period had the strongest influence of 

approximately 74.31% on fruits weight/plant. The 

studied cultivar’s variability influenced the yield in a 

lesser extent, by only 3.05 %; 

2. Overall, in  all cultivars there is an increasing trend 

of plant yield  at the beginning of the harvest, then after 

the second harvest the yield has  a downward trend, 

proportionally reducing itself  with 9-13 %/day; 

3. In the first harvest period, because of an early 

fructification, Alba and Mira cultivars achieved 

significantly higher yields than other cultivars. Clery 

and Elsanta registered above average yields and 

significantly higher than A2 and Marmolada, which 

had the latest ripening, realizing very low yields; 

4. In the middle of the harvest period, Onda showed a 

significantly superior yield to other cultivars with 

increases over 48.2 g. Also, cultivar A2 had a 

significantly higher yield than the other five genotypes, 

statistically undifferentiated; 

5 In the fourth harvest period, due to a yield decrees in 

all cultivars, Onda and A2 recorded significantly 

higher yields with over 51.4 g compared to other 

cultivars that had significantly equal yield. 
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