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ABSTRACT

The present research was conducted during 2022 and 2023 seasons in a private
vineyard in Matay center, Minia Governorate, Egypt to enhance the vegetative growth,
productivity and berry quality of Red Globe grapevines via foliar spraying with brassinolide
and jasmonic acid. Fourteen-year-old vines were planted 2*3 meters apart in sandy soil with
drip irrigation and trellised using the Gable system. In the last week of January, the vines
were cane pruned with a bud load of 96 buds/vine. Twelve treatments were conducted as
follows: three concentrations of brassinolide (0.5, 1 and 2 ppm) and two concentrations of
jasmonic acid (10 and 20 ppm) were foliar sprayed either alone or together, in addition to the
control treatment (foliar spraying with water). All treatments were applied three times; the 1%
time (following the bud burst stage), the 2" time (at fruit set stage) and the 3" time (two
weeks following the fruit set stage). The results displayed that the combined application of
brassinolide at 2 ppm plus jasmonic acid at 20 ppm attained the best results in terms of
enhancing the vegetative growth traits and leaf chlorophyll content, which reflected therapy
in increasing yield and improving berry physiochemical attributes of Red Globe grapevines.
Keywords: Grape- Red Globe- Brassinolide- Jasmonic Acid- Yield

INTRODUCTION

Red Globe is a late ripening seeded scavenge free radicals and strengthen its
grape cultivar and one of the promising antioxidant system, which in turn affects
cultivars to extend its’ cultivation in Egypt. the growth and defense of the plant (Wang
Yet unfortunately this cultivar is of quite a and Lin, 2000). Also, it regulates stress
low vigour which leads in a way to quite responses (Aubert et al., 2015). Moreover,
low quality attributes, uneven ripening and it increases the transcription levels of
high risk of sun burn (Sabry et al., 2009). several color-associated genes, which has a

Brassinolide (BL) is a crucial positive effect on qualitative attributes and
endogenous  phytohormone  with  the increases the manufacture of anthocyanins
capacity to greatly boost productivity and and antioxidant activity in various types of
growth in plants at low doses (Kim et al., fruits (Jia et al., 2016 and Wei et al., 2017).
2005), additionally it contributes in raising In addition, it lessens the signs of ageing,
the amount of chlorophyll, enhancing the which include increased respiratory rate,
efficiency of photosynthesis, encouraging the activity of protease and peroxidase, and
root growth, and accelerating fruit maturity a significant loss of chlorophyll (Hussein et
(An et al., 2018). In the meantime, it might al., 2023).
be charged of enhancing plants' ability to The scope of the present investigation is
withstand harsh environmental conditions to enhance vegetative growth, yield and
like drought and salt (Tanveer et al., 2018). berry quality of Red Globe grapevines via
Furthermore, it plays a vital role in the foliar spraying with brassinolide and
regulation of fruit quality (Li et al., 2023). jasmonic acid.

Jasmonic acid (JA) is an internal plant
regulator that improves plant's capacity to

MATERIALS AND METHODS
The present research was conducted vineyard in Matay, Minia governorate,
during 2022 and 2023 seasons in a private Egypt to enhance the vegetative growth,
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productivity and berry quality of Red
Globe grapevines via foliar spraying with
brassinolide and jasmonic acid. Fourteen-
year-old vines were planted 2*3 meters
apart in sandy soil with drip irrigation
system and trellised using the Gable
system. In the last week of January, the
vines were cane pruned (8 canes*12 buds)
with a bud load of 96 buds/vine.

108 vines were chosen. Every three
vines acted as a replicate, with three
replicates for each treatment.

Twelve treatments were foliar
sprayed as follows:
Tap water (Control)
Brassinolide at 0.5 ppm
Brassinolide at 1 ppm
Brassinolide at 2 ppm
Jasmonic acid at 10 ppm
Jasmonic acid at 20 ppm
Brassinolide at 05 ppm +
Jasmonic acid at 10 ppm
8. Brassinolide at 05 ppm +
Jasmonic acid at 20 ppm

NoookrwnpE

9. Brassinolide at 1 ppm + Jasmonic
acid at 10 ppm

10. Brassinolide at 1 ppm + Jasmonic
acid at 20 ppm

11. Brassinolide at 2 ppm + Jasmonic
acid at 10 ppm

12. Brassinolide at 2 ppm + Jasmonic

acid at 20 ppm

Brassinolide (BL) was used as mark
Blank® and purchased from European
group for agricultural development,
Alexandria, Egypt, with the active
ingredient (1% BL), while Jasmonic acid
(JA) was obtained from Sigma-Aldrich
Company, with the active ingredient (99%
JA).

All treatments were applied three
times; the 1st time (following the bud burst
stage), the 2nd time (at fruit set stage) and
the 3rd time (two weeks following the fruit
set stage). Spraying continued until runoff,

with 0.1% of Triton B employed as a
wetting agent in all foliar treatments.
Quality parameters:

1- Vegetative growth traits:

At growth cessation, 6 non-fruiting
shoots were randomly selected to measure
the average length of shoots (cm), No. of
leaves/shoot and leaf area (cm?) of the 6™
and 7" nodes from the tip of the shoot
according to Montero et al. (2000). In
addition to, the total chlorophyll content of
leaves (mg/g F.W.) was estimated in
accordance with Mackinny (1941).
2-Yield and cluster physical

characteristics:

When TSS reached approximately 16—
17% at maturity, representative random
samples of nine clusters per vine were
harvested (Tourky et al., 1995). The
following attributed were assessed:
yield/vine (kg), cluster weight (g) and
dimensions (cm).

3- Physical properties of berries:

For every treatment, sixty berries were
chosen at random, and the following
gauges were estimated: average berry
weight (g), size (cm®), dimensions (cm)
and firmness (g/cm?).

4- Chemical properties of berries:

Total soluble solids (TSS %) and total
acidity as (g tartaric acid/100 ml juice)
were determined as ascribed to A.O.A.C.
(2005). TSS/acid ratio was calculated. In
addition to, total anthocyanin (mg/100 g
FW) was identified ascribed to Yildiz and
Dikmen (1990).

Experimental design and statistical
analysis:

A completely randomized design was
conducted. The statistical analysis of the
data was carried out (Snedecor and
Cochran, 1980). At the 5% level, the
means among treatments were compared
using the new LSD values (Steel and
Torrie, 1980).

RESULTS AND DISCUSSION

1. Vegetative growth traits
Data presented in Table (1) show that
all different concentrations of brassinolide

and jasmonic acid either solely or in
combination significantly enhanced the
average length of shoots, No. of leaves,
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leaf area and leaf content of total
chlorophyll in comparison with control in
both seasons.

Highest significant all vegetative
growth traits were obtained by treatment of
brassinolide at 2 ppm plus jasmonic acid at
20 ppm, whereas the least values of these
ones was referred to the control in both
seasons.

The stimulatory effect of brassinolide
on plant growth may be due to its effect on
physiological processes, including
accelerating cell division and growth in the
apical  tissue, enhancing  thermal
protection, improving the efficiency of
photosynthetic and the capacity of
antioxidant as well as reducing the
production of reactive oxygen species, and
enhancing the assimilation of metals,

leading to improved vegetative growth
(Ahanger et al., 2020).

As for the effect of jasmonic acid, is
as a result of its participation in
maintaining the integrity of the cell wall
and its effective role in building
carbohydrates, this was reflected in
improving the characteristics of vegetative
growth (Satuor et al., 2019).

The outcomes attained are consistent
with El-Kenawy and Abo-El-Wafa (2021)
on King Ruby grape and El-Banna et al.
(2022) on Thompson Seedless grape; they
reported that vegetative growth features
were enhanced by brassinolide application.
On the other hand, Sabry et al. (2011) on
Flame Seedless grape and El-Kenawy
(2018) on Crimson Seedless grape
mentioned that foliar spray with jasmonic
acid improved vegetative growth aspects.

Table (1). Influence of foliar spraying with brassinolide (BL) and jasmonic acid (JA) on
vegetative growth traits of Red Globe grapevines during 2022 and 2023 seasons

Characteristics  Shoot length Number of Leaf area  Total chlorophyll
(cm) leaves/ shoot (cm?) (mg/g F.W)
Treatments 2022 2023 2022 2023 2022 2023 2022 2023
Control 1465 1525 20.6 221 1259 1323 29.1 32.6
0.5 ppm BL 148.1  153.2 21.9 234 1346 138.2 30.7 34.3
1 ppm BL 1544 160.3 23.2 248 140.7 146.3 33.1 36.5
2 ppm BL 151.2 1559 22.2 238 137.0 1401 314 35.7
10 ppm JA 155.9 162.1 23.5 253 1437 1486 333 37.8
20 ppm JA 152.8 157.6 22.7 242 1393 1444 325 35.9
0.5ppmBL + 10ppm JA 1576  165.5 23.9 260 1442 1501 34.1 38.2
0.5ppm BL + 20 ppmJA 160.0 167.9 24.4 26.6 1463 151.7 354 40.2
1 ppm BL + 10 ppm JA 164.8 170.7 24.9 271 1494 1539 36.7 41.3
1ppmBL +20ppmJA 1689 1737 251 274 1517 1547 381 41.8
2 ppm BL + 10 ppm JA 170.1  176.3 25.3 279 155.1 156.3 38.7 42.3
2 ppm BL + 20 ppm JA 1722 178.1 25.7 28.2 156.4 1575 394 42.9
New L.S.D at 5% 19 1.6 0.3 0.2 1.1 09 0.6 0.5
2.  Yield and cluster physical The combined  application  of
characteristics brassinolide at 2 ppm plus jasmonic acid at
As indicated in Table (2), the yield 20 ppm significantly recorded the

per vine, cluster weight and dimensions
were notably improved by all different
concentrations  of  brassinolide  and
jasmonic acid either alone or together in
comparison with control during the two
seasons.

(17)

maximum values of these parameters.
Conversely, control had the minimum
values of these ones in both seasons.

The improvement in vyield and
physical properties of clusters resulting
from the use of brassinolide can be
attributed to its” important role in
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enhancing photosynthesis, carbohydrate
assimilation, cell division and elongation
(Sasse,2003).

Regarding the effect of jasmonic acid,
Wang and Lin (2000) found that jasmonic
acid enhances the antioxidant system and
has the ability to scavenge free radicals,
which had a positive effect on the yield
and physical properties of the cluster.

Our results are in agreement with
Champa et al. (2015) on Flame Seedless
grapes, Ghorbani et al. (2017) and Belal
(2019) on Thompson Seedless grape, Isci

(2019) on Sultani grape, Babalik et al.
(2020) on Alphonse lavallée grape, El-
Kenawy and Abo-ELwafa (2021) on King
Ruby grape and Belal et al. (2022) on
Crimson Seedless grape; they showed that
yield, cluster weight and dimensions were
enhanced by brassinolide application.

On the other hand, Sabry et al. (2011)
on Flame Seedless grape and El-Kenawy
(2018) on Crimson Seedless grape
mentioned that foliar spray with jasmonic
acid improved the yield and fruit quality
attributes.

Table (2). Influence of foliar spraying with brassinolide (BL) and jasmonic acid (JA) on
yield and cluster physical characteristics of Red Globe grapevines during 2022 and 2023

seasons.
Characteristics Yield/vine Avergge cluster Average cluster Avel_’age cluster
weight (g) length (cm) width (cm)
Treatments 2022 2023 2022 2023 2022 2023 2022 2023
Control 1201 1266 6223 6491 211 214 12.8 13.1
0.5 ppm BL 1222 1355 636.7 6642 213 215 12.9 13.3
1 ppm BL 12.89 1420 6711 6996 215 220 13.2 13.7
2 ppm BL 1233 13.74 6456 6733 214 217 13.1 13.4
10 ppm JA 13.12 1411 6832 7124 217 223 13.4 13.7
20 ppm JA 12.78 1388 662.3 690.7 214 219 13.2 13.6
0.5ppmBL + 10 ppmJA 1340 1455 7014 7313 218 223 135 13.9
0.5ppmBL +20ppmJA 1371 1518 7105 7406 221 224 13.6 14.0
1 ppm BL + 10 ppm JA 1380 1543 7187 7492 222 226 138 14.2
1 ppm BL + 20 ppm JA 1392 1518 7214 7514 224 227 13.9 14.4
2 ppm BL + 10 ppm JA 1397 1531 7239 7541 225 229 140 14.6
2 ppm BL + 20 ppm JA 1427 1566 731.7 7603 227 232 142 14.7
New L.S.D at 5% 029 0.27 6.4 6.1 0.2 0.1 0.2 0.1

3. Physical properties of berries

Data displayed in Table (3)
demonstrated that various concentrations of
brassinolide and jasmonic acid either solely
or in combinations significantly enhanced
berry weight, size, dimensions and firmness
in comparison with control in both seasons.

Highest significant magnitudes of all
tested parameters were attained by
combined application of brassinolide at 2
ppm plus jasmonic acid at 20 ppm, whereas
the least values of these ones was referred
to the control in both seasons.

The favorable influence of brassinolide
on enhancing berry physical properties can
be due to their key role in stimulating cell

(18)

division and growth, the assimilation of
carbohydrates, and the process of
photosynthesis, thereby increasing fruit
quality (Senthilkumar et al., 2018).

Regarding the impact of jasmonic acid,
the improvement in the characteristics of
physical berries may be as the result it is
enhancing plant hormones and
carbohydrates which is reflected promoting
cell division (Avanci et al. ,2010).

Several studies have verified that
external brassinolide application can
notably enhance the physical quality of
grape (Champa et al., 2015, Ghorbani et al.,
2017, Belal, 2019, Isci, 2019, Babalik et al.,
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2020, El-Kenawy and Abo-ELwafa, 2021
and Belal et al., 2022).

On the other hand, Sabry et al. (2011)
on Flame Seedless grape as well as Samra

(2015) and El-Kenawy (2018) on Crimson
Seedless grape mentioned that foliar spray
with  jasmonic acid enhanced berry
physical properties.

Table (3). Influence of foliar spraying with brassinolide (BL) and jasmonic acid (JA) on
berry physical properties of Red Globe grapevines during 2022 and 2023 seasons

haracteristics Average berryAverage berry Average berry

Average berry  Average berry

weight (g) size (cm®) length (cm)  diameter (cm)  firmness (g/cm?)
Treatments 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023
Control 832 841 804 812 269 272 257 263 4529  467.9
0.5 ppm BL 8.46 857 819 829 275 278 264 269 4797 4872
1 ppm BL 878 891 852 864 283 292 278 281 5053 5203
2 ppm BL 854 866 827 838 279 283 269 273 4914 4946
10 ppm JA 896 9.07 870 880 290 293 279 284 5182  527.8
20 ppm JA 867 878 841 850 282 287 273 278 4936  511.8
05ppmBL+10ppmJA 9.06 9.19 881 893 292 296 282 285 5257 5342
05ppmBL+20ppmJA 920 931 896 905 294 297 283 287 5342  539.6
1ppmBL+10ppmJA 931 943 908 918 295 299 285 288 5385 5449
1ppmBL+20ppmJA 934 948 911 923 297 300 286 290 5413 5487
2ppmBL+10ppmJA 939 951 915 927 298 302 288 291 5438  551.2
2ppmBL+20ppmJA 947 958 922 933 301 303 291 293 5471 5549

NewL.SDat5% 007 006 006 0.05 002 001 002 0.01 3.2 2.9
4. Chemical properties of berries acidity from veraison stage to the ripening
As indicated in Table (4), data stage (Yan et al., 2022).

demonstrated that all berry chemical
properties were notably affected by all
different concentrations of brassinolide
and jasmonic acid either alone or
combined in comparison with control
during the two seasons.

The combined application  of
brassinolide at 2 ppm plus jasmonic acid at
20 ppm significantly achieved the highest
magnitude of TSS, TSS/acid ratio and total

anthocyanin as well as the lowest
magnitude of acidity in berry juice.
Conversely, control had the lowest

magnitude of TSS, TSS/acid ratio and total

anthocyanin as well as the highest

magnitude of acidity in both seasons.
Exogenous application of brassinide

enhances the activities of sucrose
phosphate synthase, cell wall acid
invertase, and sucrose transporter,

resulting in the accumulation of TSS,
anthocyanin  pigment, and decreasing

(19)

Regarding the effect of jasmonic acid,
according to (Yilmaz et al., 2007),
jasmonic acid and abscisic acid share
similar Dbiological characteristics. It has
also been demonstrated to have
senescence-promoting effect in the leaves
of many plant families, reflected in
decreasing total acidity and increasing
TSS. Furthermore, Aubert et al. (2015)
found that the favorable influence of
jasmonic acid on anthocyanin synthesis
could be referred to the enhancement of
the system of antioxidant and the capacity
of free radical scavenging.

These results are in accordance with
those obtained by Champa et al. (2015) on
Flame Seedless grape, Ghorbani et al.
(2017) and Belal (2019) on Thompson
Seedless grape, Isci (2019) on Sultani
grape, Babalik et al. (2020) on Alphonse
lavallée grape, El-Kenawy and Abo-
ELwafa (2021) on King Ruby grape and
Belal et al. (2022) on Crimson Seedless
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grape; they showed that the internal quality
of grapes were enhanced by brassinolide
application. On the other hand, Sabry et al.
(2011) on Flame Seedless grape as well as

CONCLUSION

From the previous results, it can be
concluded that the combined application of
brassinolide at 2 ppm plus jasmonic acid at
20 ppm attained the best results in terms of
enhancing the vegetative growth traits and

Samra (2015) and El-Kenawy (2018) on
Crimson Seedless grape mentioned that
foliar spray with jasmonic acid enhanced
berry chemical properties.

leaf chlorophyll content, which reflected
therapy in increasing yield and improving
berry physiochemical attributes of Red
Globe grapevines.

Table (4). Influence of foliar spraying with brassinolide (BL) and jasmonic acid (JA) on
berry chemical properties of Red Globe grapevines during 2022 and 2023 seasons

Characteristics

Total acidity TSS/acid ratio

Total anthocyanin

TSS (%) (%) (mg/100g F.W)
Treatments 2022 2023 2022 2023 2022 2023 2022 2023
Control 16.1 164 061 057 264 288 235 26.1
0.5 ppm BL 163 165 058 055 281 300 25.8 27.9
1 ppm BL 165 168 054 053 306 317 29.8 322
2 ppm BL 164 167 056 055 293 304 28.4 30.8
10 ppm JA 166 169 054 052 307 325 30.9 331
20 ppm JA 165 167 055 054 300 309 29.6 316
0.5 ppm BL + 10 ppm JA 167 169 053 051 315 331 322 34.3
0.5 ppm BL + 20 ppm JA 16.7 170 053 050 315 340 335 35.9
1 ppm BL + 10 ppm JA 169 171 052 048 325 356 344 36.5
1 ppm BL + 20 ppm JA 170 172 051 048 333 358 34.9 37.1
2 ppm BL + 10 ppm JA 171 174 051 046 335 378 35.7 37.9
2 ppm BL + 20 ppm JA 173 175 049 045 353 389 36.4 38.5

New L.S.D at 5% 0.2 0.1 0.02 0.01 1.7 11 0.5 0.4
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