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Abastract

A study was conducted during the (2019-2020) growing season in the plastic house and
cold room of the Horticulture Department, College of Agricultural Engineering Science,
University of Sulaimani, Sulaimani —Iraqi, aiming to investigate the effect of three factors
including growing media (M1, M2, and M3), boric acid at a concentration (0 and 20 mg. L)
and humic acid at a concentration (0, 2.5 and 5 mg. L), on fruit quality and storability of
strawberry fruits stored for 20 days in a cool room at storage (2+2°C) with relative humidity
85-90%. The results showed that growing media affected total soluble solid and anthocyanin
content. Boric acid at 20 mg. L™ gave the highest value of total sugars and berry firmness was
6.861% and 486.877g, respectively. Humic acid decreased fruit decay%, while caused an
increase in total soluble solid, anthocyanin, and ascorbic acid.

The interaction effect between growing media (M3) and 20 mg. L boric acid recorded the
highest value of firmness, TSS%, Total sugar%, and ascorbic acid content, but the interaction effect
between growing media (M2) and 20 mg. L™ boric acid gave the lowest fruit weight loss%. Application
of growing media (M1) without boric acid showed the highest value of anthocyanin content. On the
other hand, the interaction effect between growing media (M3) and 5 mg. L™ of humic acid gave the
lowest fruit weight 1oss% but the highest value of firmness and ascorbic acid content, as well as, growing
media (M1) with 5 mg. L of humic acid gave the lowest decay% and highest value TSS%. The same
growing media with 2.5 mg. L of humic acid gave the maximum value of anthocyanin content. The
interaction effect between 20 mg. L boric acid and 5 mg. L™ of humic acid recorded the lowest value
of fruit weight loss% and decay%o, otherwise, the same treatment gave the highest value of firmness and
ascorbic acid content.

Finally, the interaction effects of the three factors obtained the lowest fruit weight loss% was
observed by growing media (M3), 20 mg. L™ boric acid and 5 mg. L of humic acid, while the
same treatment realized the highest value of firmness and ascorbic acid content.
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Introduction

Strawberry (Fragariaxananassa
Duch.) belongs to the Fragaria genus
Rosaceae family(26). It is an important
small fruit in most temperate climates and
adapts to a wide range of climatic
condition(2 and 26).

Strawberries are unique with highly
desirable taste and flavor considered an
excellent source of natural antioxidants
among fruits in their contents of vitamin C
and minerals, fiber, polyphenols(31).
Strawberry fruits are non-climacteric fruits,
and they have short shelf life due to highly
perishable with a short postharvest shelf-
life.

The role of preharvest treatments and
conditions must be understood in order to
improve the shelf life, the extent of
postharvest physical and physiological
injury, and potential fruit loss is affected by
preharvest parameters(34). Many
preharvest factors affect fruit quality at
harvest and postharvest such as soil types,
fertilization, and composts(36).. Provide
characteristics of growing media such as
water holding capacity and nutrients, good
aeration to root system, and free of
pathogens and substances is toxic to
plants(16). Manure and compost are
organic sources of nutrients that causing to
improve soil quality(38). Humic acid
improved not only vegetative growth but
also yield and quality(39).

Micronutrients are vital to the growth
of plants, which act as catalysts in
promoting various organic reactions within
the plant(10). Boron is an essential
micronutrient required for normal plant
growth,development,and  fruit yield(32).
Boron  deficiency  reduces  pollen

germination and the growth of pollen tubes
leads to the formation of malformed
fruits(13 and 21).

Observation of local strawberry producers
during the last decades underlined a
positive effect of boron application at the
beginning and middle of the productive
season(20).

Generally, Greenhouse -cultivation could
lower the demand for locally produced
fresh fruits during the off-season(4). Also,
proper storage conditions play an important
role to increase storage life and
management(23). The widespread use of
mineral fertilizer in the cultivation of fruits
and vegetables is raising concerns about
human  health and  environmental
pollution(6).Compost and growth
stimulants can be a good substitute for
mineral fertilizers.

Obijectives of this study are to:

1- Investigate the impact of growing media,
humic acid, and boron application on
growth, vyield, and storability of
strawberry cultivar Albion.

2- Maintain postharvest quality and extend
the storage life of strawberry fruits.

Materials and Medthods

The experiment was carried out
during 2019-2020 growing season in the
plastic house and cold room of Horticulture
Department, College of Agriculture,
University of Sulaimani with 35 32°N, 45
21’E, and 730 meters above sea level. A
plastic house, with 27 m length, 9 m width,
3 m height, was used in the current study
which was divided into three blocks; each
block was divided into 18 plots
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(experimental units). A total number of 54
plots, the plot was 75cm X 150cm X 30cm
with leaving 60cm distance among plots
which contain (12) plants per plot. All
growing media sterilized with 1%
formaldehyde (37%) (7) and mulched
(covered) with black polyvinyl chloride
(PVC) was used to protect the plant in
weeds and resistance to diseases and also to
increased temperature in plastic house.

Factorial Experiment using (RCBD)
was applied with 3 levels of each growing
and humic acid, as well as 2 levels of boron,
and three replicates, were used, so the total
number of treatment combinations was 54
as (3x3x2x3). The Analysis of Variance
(ANOVA) was conducted and the treatment
means were compared using (Duncan’s
multiple range test p< 0.05)(1).

Data were analyzed using the
statistical program from the Statistics and
Graphics Guide(XLSTAT,2016).

Three growing media were prepared as
follows:

M1= 25% soil + 25% loam +50%
mushroom compost

M2= 25% soil + 50% loam +25%
mushroom compost

M3= 50% soil + 25% loam +25%
mushroom compost

Boron solutions (0, 20) mg/L are
prepared from boric acid (HsBO3 17%
boron) was used three times and sprayed
third (October 20, 2019, March l1and April
1, 2020). Soil application for humic acid (0,
2.5, and 5) mg. L™ was carried out a month
after planting and repeated 3 times at 1-
month interval on (November 1, December

3, 2019, and January 7, 2020). the fruits
were harvested every 4 days (April 1
through June 27) once the berry was fully
colored, harvested the fruit with about one-
quarter of the stem attached in the early
morning or late evening when the berries
are still cool.

All treated fruits were stored in cold
storage (2 +2°C) with a relative humidity of
85-90% for 20 days with continuous
monitoring.

The  following
measured:

parameters were

1. Fresh Weight Loss% (F.W.L.%)

After the storage period, fruits stored
for 20 days, fresh weight loss was
determined according to Rao et. al.(28) and
Garuba et. al.(12) and evaluated for weight
loss by the equation:

A-B
Fresh weight loss (%) = — x 100
A

A: the initial fruit weight. B: fruit weight after
a storage period

2. Fruit Decay%o:

Fruit decay was determined according to
the equation:

No. of decayed fruits

Decay % = x 100

No. of fruits at the beginning

of storage
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3. Berry firmness ()

Firmness was determined by Texture
Analyzer (Brookfiled Engineering Labs
INC./ U.S.A) as described in Salentijn et.
al.(30) and Horwitz(15).

4. Total soluble solids (TSS %)

Total soluble solids were measured by
(Portable Hand Refractometer Erma
Japan)(5)..

5. Total sugars%o

Total soluble sugars have been determined
according to Joslyn(17)as follows:

Total soluble sugar% = (absorbance x dilution
factorx0.0525) x 100

6. Ascorbic acid (mg/100g F.W.)

Ascorbic acid have been determined
according to Elgailani et. al.(9).

7. Anthocyanin (mg100 g*. F. W.)

Pigment content in the strawberry fruits is
determined with the method described by
Ranganna(27).

Results and Discussion

1. Fresh Weight loss (FWL %)

It can be observed by the table (1), No
significant differences that the fresh weight
loss of the main effect of growing media.
But the main effect of boric acid significant
differences was observed by 20 mg. L than
20 mg. L%, the fruit weight loss increased
without boric acid.

As shown in the same table, 5 mg. L
! of humic acid was recorded the lowest
value (2.872%) in the fresh weight loss of

strawberry fruits stored at 2+2°C and 85-
90% RH for 20 days, while the maximum
loss value (4.311%) was recorded by 0 mg.
L of humic acid.

The data in the same table show that
there were substantial differences in fresh
weight loss percent various growing media
with Dboric acid interaction. The most
significant losses were reported (4.366%)
through the interaction between growing
media (M2) and 0 mg. L boric acid, while
the lowest loss (2.833%) was observed by
growing media (M2) with 20 mg. L™ boric
acid.

However, as the interaction effect
between growing media and humic acid
significant differences were confirmed, the
lowest value was observed (2.700%) by
growing media (M3) with 5 mg. L7of
humic acid, while the highest value was
documented (4.833%) by the interaction
between growing media (M3) and 0 mg. L
Yof humic acid. In addition, significant
differences were confirmed too for the
interaction effect between boric acid and
humic acid on fresh weight loss%, the
lowest value was observed (2.944%) at 20
mg. L-1 boric acid with 2.5 mg. L™tof humic
acid. But the highest value was recorded
(4.589%) by the interaction between 0 mg.
L-1 boric acid and 0 mg. L of humic acid.

Finally, the interaction effects of the
three factors obtained the lowest value was
also observed (2.233%) using growing
media (M3), 20 mg. L boric acid and 5 mg.
Ltof humic acid. Concerning the highest
value (5.200%) recorded by the interaction
between growing media (M2), 0 mg. L*
boric acid and 0 mg. L™* of humic acid.

Weight loss of fruit was mainly associated
with respiration and moisture evaporation
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through the skin that the highest losses of
weight were obtained at the end of the
storage period(8).1t can be seen that all

treatments significantly reduce the weight
loss of strawberry fruits during storage
compared to control.

Table 1. Effect of growing media, humic acid, boric acid and their interaction on fresh
weight 10ss% in strawberry fruits cv. Albion stored at 2+2°C and 85-90%RH for 20 days

0 25 5
0 3800efg  4100bcde  3633¢fg 3844 ¢ “5o6a
20 4000cdef 2967 ghl 2533 hi 3167de '
0 5200a  48Babc  3067fghi 4366a 26008
20 3.200efgh 2.700 hi 2.600 hi 2.833e '
0 A767abed  3900defy  3.167¢fgh 39442 i
20 4900ab  3167efgh 2233 3433cd !
ML 390bc  3533cd 3083de :
M2 4200b 3767 e 28336 o'\f/lglgriefaegitd
M3 48332 3533cd 2700¢
0 45802 4278ab 3289¢ 4052a
20 4033b 20M4c 2456 3144b

4311a 3611b 2872¢

Means within a column, row,and their interactions followed with the same letters are not significantly different
from each other according to Duncan’s multiple range test(P < 0.05).

M1= 25% normal soil + 25% loam soil +50% mushroom compost, M2= 25% normal soil + 50% loam soil
+25% mushroom compost, M3=50% normal soil + 25% loam soil +25% mushroom compost.

2. Fruit Decay% holding capacity, and therefore plant

growth(40).
Table (2) shows that fruit decay

percentage decreased by increasing humic
acid concentrations, the lowest values were
observed from 5 and 2.5 mg. L of humic
acid concentration

The interaction between growing
media (M2) and 5 mg. L of humic acid
recorded the lowest value (1.60%). The
same trend was also true for the
treatments of the interaction between 20
and 0 mg. L boric acid with 0 mg. L™
of humic acid. The particle-size
distribution of a growing medium is
important because it determines bulk
density, gas and water exchange, water

The importance of boron application
for good yield and better utilization of water
can be attributed to the role of
micronutrients and humic acid fertilization
in improving crop resistance to water stress
and other stresses(3).

Similar findings with the decay of
plum fruits at low temperature were
reported by Mahajan et. al.(22).

Organic and biofertilizers improved
vegetative growth, nutritional status and
reduced the residuals of nitrate and nitrite in
banana and grapefruits(29).
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Table 2. Effect of growing media, humic acid, boric acid and their interaction on decay%o
in strawberry fruits cv. Albion stored at 2+2°C and 85-90%RH for 20 days

0 25 5
0 2,149 1.932 bcde 1.395¢e 1.825a
abcde
1.959 a
2.373 2.239
20 abede abede 1.667 de 2.096 a
0 2.820 abc 1.692 de 1.577 de 2.029 a
2.069 a
20 2.903 ab 1.797 cde 1.625 de 2.109 a
0 3.034a 1.839 bcde 2.099 2.324 a
abcde
2.16a
20 2.613 abcd 1.869 bcde 1.507 de 1.996 a
M1 2.26lab 2.085b 1.531b
M2 2.862a 1.744 b 1.601 b Ma"(‘)efffe‘:t
M3 2.823a 1.803 b 1.854 b Boric acid
0 2.667 a 1.821b 1.690 b 2.06a
20 2.630 a 1.968 b 1.600 b 2.065 a
2.648 a 1.894 b 1.645Db

Means within a column, row,and their interactions followed with the same letters are not significantly different
from each other according to Duncan’s multiple range test(P < 0.05).

M1= 25% normal soil + 25% loam soil +50% mushroom compost, M2= 25% normal soil + 50% loam soil
+25% mushroom compost, M3=50% normal soil + 25% loam soil +25% mushroom compost.

3. Firmness of Fruits (g)

It can be noticed that data presented in
table (3) significant differences were
confirmed for the main effect of boric acid,
the highest value (486.877g) was achieved
by concentration 20 mg. L™ of boric acid,
while the lowest value (426.165g) was
achieved by 0 mg. L boric acid
concentration. Interaction effect between
growing media and boric acid significantly
affected fruit that the highest value was
verified (495.954q) through the interaction

between growing media (M3) and 20 mg. L
! boric acid. Also, a significant difference
was observed by the interaction effect of
growing media with humic acid that the
highest value was recorded (501.3159)
using growing media (M3) with 5 mg. L™ of
humic acid. In the same table that
significant differences were observed by the
effect of boric acid and humic acid on the
hardness of fruits. The highest value was
recorded (507.041g) by the interaction
between 20 mg. L-1 boric acidand 5 mg. L
! of humic acid while the lowest value was
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observed (406.676g) using 0 mg. L™ boric
acid with 0 mg. Lt of humic acid.

Strawberry plants treated with growing
media, boric acid, and humic acid were
significant interactions growing media
(M3) with 20mg. L™ boric acid and 5mg. L-

! of humic acid gave the highest value
(532.5820).

Khalaj et. al.(19)reported that spraying
boric acid at 5 mg. L? significantly
increased the firmness of pear fruit.

Table 3. Effect of growing media, humic acid, boric acid and their interaction on firmness
(g) of strawberry fruits cv. Albion stored at 2+2°C and 85-90%RH for 20 days

0 2.5 5
0 417.500 abc  409.333bc  417.708 abc 414.847 b
450.538 a
20 498.892 ab  473.625abc  486.167 ab 486.228 a
0 361.110 ¢ 422.250 abc  440.958 abc 408.106 b
443.278 a
20 469.333 abc  463.642 abc  502.375 ab 478.450 a
0 441.417 abc  455.158 abc  470.050 abc  455.542 ab
475.748 a
20 471.492 abc  483.790 ab 532.582 a 495.954 a
M1 458.196 ab 441.479ab  451.938 ab
Main effect
M2 415.222 b 442.946 ab 471.667 ab Of
Boric acid
M3 456.454 ab 469.474 ab 501.315a
0 406.676 ¢ 428.914 bc 442.906 ab 426.165 b
20 479.906 ab 473.686 ab 507.041 a 486.877 a
443.291 a 451.300 a 474973 a

Means within a column, row,and their interactions followed with the same letters are not significantly different
from each other according to Duncan’s multiple range test(P < 0.05).

M1= 25% normal soil + 25% loam soil +50% mushroom compost, M2= 25% normal soil + 50% loam soil
+25% mushroom compost, M3=50% normal soil + 25% loam soil +25% mushroom compost.

4. Effect on Total Soluble Solids (TSS%o)

Table (4) shows that significant
differences were observed among growing
media on TSS%. The highest value
(10.333%) were recorded from growing

media (M3). The strawberry plants that
treated with 5 mg. L-1 of humic acid was
significantly superior in TSS. Furthermore,
results show that the highest value was
confirmed (10.711%) from the interaction
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between growing media (M3) and 20
mg. L-1 boric acid. The interactions
between growing media and humic acid
resulted in the highest value of TSS
(10.683%).Interaction between boric acid 0
mg. L-1 and humic acid 5 mg. L-1 gave the
highest value of TSS ( 10.411%).

As for the interaction effect among
three factors (growing media, boric acid,
and humic acid) on total soluble solid in
strawberry fruits cv. Albion, the highest
value (10.900%) was obtained using the

growing media (M2), 0 mg. L-1 boric acid
and 5 mg. L-1 of humic acid.

Farahi et. al.(11)Suggested that foliar
application of humic acid led to
improvement of quantitative and qualitative
characteristics of strawberry (TSS and fruit
firmness). Similar results were reported by
Kadir et. al.(18) indicated that high tunnels
can improve strawberry fruit quality,
including higher soluble solid content.

Table 4. Effect of growing media, humic acid, boric acid and their interaction on total
soluble solids (%)in strawberry fruits cv. Albion stored at 2+2°C and 85-90%RH for 20

days

0 2.5 5
0 9.567 ef 9.800 cdef 10.733 abc 10.033 b
10.089 ab
20 9.600 ef 10.200 10.633 abcd 10.144 b
abcdef
0 10.133 abcdef 9.367 f 10.900 a 10.133 b
9.922b
20 9.900 bcdef 9.667 def 9.567 ef 9.711b
0 10.033 abcdef  10.233 abcdef 9.600 ef 9.956 b
10.333 a
20 10.500 abcde 10.767 abc 10.867 ab 10.711 a
M1 9.583 bc 10.000 abc 10.683 a
M2 10.017 abc 9.517 ¢ 10.233 ab Mai%f]iffect
M3 10.267 a 10.500 a 10.233 ab Boric acid
0 9911ab 9.800 b 10411 a 10.041 a
20 10.000 a b 10.211ab 10.356 a 10.189 a
9.956 b 10.006 b 10.383 a

Means within a column, row,and their interactions followed with the same letters are not significantly different

from each other according to Duncan’s multiple range test(P < 0.05).

M1= 25% normal soil + 25% loam soil +50% mushroom compost, M2= 25% normal soil + 50% loam soil
+25% mushroom compost, M3=50% normal soil + 25% loam soil +25% mushroom compost.
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5. Total Sugars%o

After storage for 20 days, the highest
significant value was recorded (6.861%) by
applying 20 mg. L% boric acid
concentration, while (6.260%) was
achieved by 0 mg. L* boric acid which was
the lowest value (Table 5). From the same
table growing media (M3) and 20 mg. L*
boric acid gave the highest significant value
(7.028%) of total sugars,

On the other hand, the significant
differences were clear between the
interaction of growing media, boric acid,

and humic acid on this character. Growing
media (M1) with 20 mg. L™ boric acid and
5 mg. L of humic acid gave the highest
values (7.686 %) of total sugars.

Nunes and  Emond(24)reported
significant affected in sugar content by
storage time and respiration rate.
Strawberry fruits are non-climacteric fruits
and have short shelf life due to highly
perishable with a short postharvest shelf-
life; therefore, there is low sugar
consumption  for  respiration  during
postharvest life.

Table 5. Effect of growing media, humic acid, boric acid and their interaction on total
sugar%o in strawberry fruits cv. Albion stored at 2+2°C and 85-90%RH for 20 days

0 2.5 5
0 6.319ab 5.975Db 6.885ab 6.393 ab
6.617 a
20 6.263 ab 6.573 ab 7.686 a 6.841 ab
0 6.479 ab 6.771 ab 6.067 ab 6.439 ab
6.577 a
20 6.567 ab 6.685ab 6.895 ab 6.716 ab
0 5.939b 5.814 b 6.093 ab 5.949 b
6.488 a
20 7.224 ab 6.873 ab 6.986 ab 7.028 a
M1 6.291 a 6.274 a 7.286 a ]
Main effect
M2 6.523 a 6.728 a 6.481 a of
Boric acid
M3 6.581 a 6.343 a 6.540 a
0 6.246 a 6.186 a 6.349 a 6.260 b
20 6.685 a 6.710 a 7.189 a 6.861 a
6.465 a 6.448 a 6.769 a

Means within a column, row,and their interactions followed with the same letters are not significantly different

from each other according to Duncan’s multiple range test(P < 0.05).

M1= 25% normal soil + 25% loam soil +50% mushroom compost, M2= 25% normal soil + 50% loam soil
+25% mushroom compost, M3=50% normal soil + 25% loam soil +25% mushroom compost.
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6. Ascorbic Acid (mg/100g F.W.)

Table (6)indicated that strawberry plants
treated with humic acid significant differences
were shown for the main effect of humic acid
were significantly differences which the highest
value of ascorbic acid was recorded (40.719)
mg.100g* at 5 mg. LT of humic acid
concentration. From the same table, significant
differences were recorded between growing
media (M3), and 20 mg. L* boric acid gave the
highest value (39.673) mg/100g of ascorbic acid.

Alongside, significant differences were
observed through the interaction effect
between growing media and humic acid on
ascorbic acid in strawberry fruit that the
highest value was verified (43.431) mg/100g
from the interaction between growing media
(M3) and 5 mg. L of humic acid. It can be
noticed from the data presented in the same
table that significant differences were

observed by the effect of boric acid and humic
acid on ascorbic acid. The highest value was
recorded (41.830) mg/100g by the interaction
between 20 mg. L™ boric acid and 5 mg. L™ of
humic acid.

The interactions of growing media,
boric acid, and humic acid for this character
gave the highest value (45.882) mg/100g of
ascorbic acid using growing media (M3),
20mg. L? boric acid with 5mg. L of humic
acid, whereas the lowest (33.922) mg/100g
was recorded using growing media (M2), 0
mg. L™ boric acid and 0 mg. L™ of humic acid.
The present study was aimed to evaluate the
effects of humic acid applications on yield,
ascorbic acid in fruits of processing tomato( 25
and 33)studies indicated that Pre-harvest
application Ca + B has significantly influenced
fruit firmness, quality parameters (TSS,
acidity, ascorbic acid content) in ‘Chandler’
strawberry.

Table 6 Effect of growing media, humic acid, boric acid and their interaction on ascorbic acid
(mg/100g) of strawberry fruits cv. Albion stored at 2+2°C and 85-90%RH for 20 days

0 25 5
0 35008de  38431bcde 39.216bcd  37.582 ab
38.039 a
20 35882cde  37.843bcde  41.765ab  38.497ab
0 33.922e  37.451bcde 38.627 bede  36.667 b
37320 a
20 34.902de  41176b  37.843bcde  37.974 ab
0 36.863bcde  36.667bcde  40.980de  38.170 ab
38.922 a
20 35882cde  37.255bcde  45.882a  39.673a
M1 35490de  38.137bcd  40.490 ab Main effect
M2 34412e  39314bc  38.235 bed
M3 36373cde  3696lcde  43431a Boric acid
0 35204c  37516bc  39.608ab 374732
20 35.556 ¢ 38758b  41.830a 387152
35.425 ¢ 38137b  40.719a

Means within a column, row,and their interactions followed with the same letters are not significantly different

from each other according to Duncan’s multiple range test(P < 0.05).

10
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M1= 25% normal soil + 25% loam soil +50% mushroom compost, M2= 25% normal soil + 50% loam soil
+25% mushroom compost, M3=50% normal soil + 25% loam soil +25% mushroom compost.

7. Anthocyanin (mg/100g F.W.)

Table (7) shows that the fruit
anthocyanin content increased by different
growing media types, the strawberry plant
cultivated in growing media (M1 and M3)
was significantly superior to the growing
media (M2) in anthocyanin contents. Also,
the strawberry plant that treated with 2.5
mg. L of humic acid was significantly
superior to both 0 and 5 mg. L of humic
acid treatment in anthocyanin contents.
From the same table, significant differences
were recorded between growing media and
boric acid, growing media (M1), and 0 mg.
L boric acid gave the highest value
(49.0603 mg/100g) of anthocyanin while
the lowest value was observed (34.155
mg/100g) using growing media (M2) and 0
mg. L* boric acid.

In the same table, the highest value was
verified (55.136 mg.100g™Y) using the
growing media (M1) and 2.5 mg. L of
humic acid. Also true for the interaction
effect of boric acid and humic acid on

anthocyanin content gave the highest value
was recorded (47.364 mg/100g) using the 0
mg. L-1 boric acid with 2.5 mg. L of humic
acid while.

The significant differences were clear
between the interaction of growing media,
boric acid, and humic acid on this character.
Growing media (M1), 0 mg. L-1 boric acid
and 2.5 mg. L of humic acid gave the
highest values (61.646 mg.100g?) of
anthocyanin content. Storage of strawberry
fruits at 8°C for 11 weeks caused a
significant loss of the anthocyanin
content,which  emphasizes the high
sensitivity of these substances to
oxidation,light,and heat (Hartmann et al.,
2008). Boron decreases anthocyanin
pigments in the fruit by increasing the
absorption of oxygen that acts as a factor in
the anthocyanin degradation and causes
instability of this pigment (Wang et al.,
2004). The application of 500 mg L™ boric
acid reduced the anthocyanin content of
sweet cherry (Prunus avium L.)(35).

Table 7. Effect of growing media, humic acid, boric acid and their interaction on
anthocyanin content (mg/100g) of strawberry fruits cv. Albion stored at 2+2°C and 85-

90%RH for 20 days

0 25 5
0 32.841 de 61.646 a 52.702 ab 49.0603 a
42.744 a
20 29.423 e 48.625 abc 31.229 de 36.426 bc
0 36.296 cde 36.998 cde 29.170 e 34.155¢
35.550 b
20 34.466 a 39.797 bcde  36.573 cde 36.946 bc
0 38.734 bcde  43.448 bcde  45.691 bed 42.624 ab
42.385 a
20 36.573 cde 44,381 bcd 45.485 bcd 42.146 ab
M1 31.132¢ 55.136 a 41.965 bcd Main effect
M2 35.381cde  38.398 bcde 32.873 de Of
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M3 37.654bcde  43.915 be 45588 b Boric acid

0 35.957 cd 47.364a  42.521 abc 41.947 a

20 33.487d 44.268ab  37.763 bed 38.506 a
34.722 ¢ 45816 a 40.142 b

Means within a column, row,and their interactions followed with the same letters are not significantly different
from each other according to Duncan’s multiple range test(P < 0.05).

M1= 25% normal soil + 25% loam soil +50% mushroom compost, M2= 25% normal soil + 50% loam soil
+25% mushroom compost, M3=50% normal soil + 25% loam soil +25% mushroom compos
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