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ABSTRACT

The present investigation on the effect of dormancy breaking chemicals, garlic extract and summer pruning on the cropping
behavior of low chilling peach was carried out in the experimental farm of Department of Fruit Science. The study was conducted
on Glohaven and Royal Paradelux peach cultivars planted at a spacing of 2x2m. In the experiment, dormancy breaking
chemicalscomprised of 12 treatmentsincluding control were applied on 24" December and 1% January. The vegetative parameters,
flowering, fruiting parameters and biochemical parameters were observed in all the treated plants and were compared to
untreated control. The results of the study indicated that bud break, full bloom, yield, fruit set, retention, length, diameter,
weight, TSS, acidity, ascorbic acid and sugar content were found best with treatment dormex @ 3%.
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The peach [Prunus persica (L.) Batsch] is an
important stone fruit of temperate zone and nativeto the
region of Northwest Chinabetween the Tarim Basinand
the north slopes of the Kunlun Mountains. It belongsto
the family Rosaceae and sub family Prunoidae. The
peach fruits have a high nutritive value being rich in
sugars, vitamins, minerals and carotene (Wills et al.,
1983). The consumption of peach fruit juice is aso
increasing rapidly in the form of nectar, fruit drinks and
breakfast drinks. Peaches have been grown in Asiafor
more than two thousand years and it is the third most
important temperate fruit cultivated in India. The mgjor
peach producing countries in the world are USA, Italy,
France, Greece, Spain, Russiaand China. In India, Itis
cultivated on an area of about 19 thousand hectareswith
the annual production of 117 thousand tons and
productivity of 6.15t ha' (NHB, 2017). In India, peach
ismainly cultivated and successfully grown inthe states
of Jammu and Kashmir, Himachal Pradesh and
Uttarakhand. In Himachal Pradesh, itiscultivated onan
area of 5090 hectares with the production of 7262 tons
with productivity of 1.42 tons per ha(NHB, 2017). Itis
grown in the districts like Shimla, Kullu, Mandi,
Chamba, Kangra, Solan, Sirmaur, Una and Hamirpur.

The fruits come in the market early in the season,
particularly, from the low chilling cultivars grown in
warmer regions of Himachal Pradesh. Most deciduous
fruit trees with a high or medium chilling requirement
do not grow successfully in these regions due to the
insufficient chilling accumulation during dormancy.
Peach al so being awinter dormant plant requirescertain
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chilling hoursfor releasing the buds from dormancy and
make the plant flowers in the following spring. The
cultivars Glohaven and Royal Paradeluxe arelate season
cultivars under sub-tropical conditions. The initiation
of bud break inthese cultivars occurslatein comparison
to the other cultivars. Due to insufficient chilling hours
and warm weather conditions in the subtropical areas,
the bud break is poor, pollination seemsto be improper
and the flowering period of these cultivarsis of longer
duration. Thus, they flowers late and matures late. The
late and non-synchronized bud break in these cultivars
delays the fruit maturity due to which the fruits are
available in the late June to early July, which get
competition from other fruit crops. Endo-dormancy in
peach is broken by winter chilling and the amount of
chilling required depends upon the species and cultivar.
In order to obtain early and uniform bud break, thereis
a need to identify chemicals, growth regulators and
standardize their concentration, stage and time of
application. The application of these chemicals in the
fall or in the spring before bud break has been reported
toinducebud break infruit trees (EI-Agamy et al., 2001).
These chemicals supplement chilling temperature and
are helpful in making transition of both floral and
vegetative buds of semi-deciduous sub-tropical fruits
treesfrom dormant to active state. Chemical rest breaking
agents have been used commercially with success on
apples and pear in South Africaand other countries that
experienceswarmwinter conditionsto ensurethe greater
uniformity in bud break and to alleviate these problems
associated with delayed foliation.
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MATERIALSAND METHODS

This study was conducted in the experimental farm
of Department of Fruit Science,College of Horticulture
and Forestry, Neri, Hamirpur, Himachal Pradesh, during
the years 2018 and 2019. In this study, the effect of
chemical treatments on peach was observed on the
breaking of dormancy, flowering and fruiting parameters
and biochemical parameters. Plant material consisted of
two cultivars of peach viz., Glohaven and Royal
Paradelux. Trees were spaced at 2 x 2m. The chemical
treatments consisted of dormancy breaking chemicals
and garlic extract. Trees were arranged in the
Randomized Block Design with 3 Replication and 12
treatments. The plants were treated in the dormant
season. The different concentrations of chemicals were
made and applied to the plants with the help of sprayer.

In the dormant season, the treatments applied to the
plants consisted of T,- dormex @ 3%, T,- thidiazuron
@ 250 ppm, T,- thiourea @ 5%, T,- thiourea @ 2.5%,
T.-KNO, @ 1.5%, T,- GA,@ 100 ppm, T_- GA, @ 200
ppm, T,- garlic extract @ 10%, T- garlic extract @ 15%,
T,,~ summer pruning, T,,- summer pruning + garlic
extract @ 15% and T - control. Thetime of application
was 24" December and 1% January. The vegetative
parameters, flowering, fruiting parameters and
biochemical parameterswere observed in al thetreated
plants and were compared to untreated control.

The date of bud break was noted when bud started
to burst on the selected shoots. The time of full bloom
was noted when 75% of the flowers opened in the
selected shoots. Theannual shoot growth and trunk girth
was measured with the help of measuring tape. The shoot
diameter was measured with the help of digital vernier
caliper. Number of fruits/m?was cal culated by counting
number of fruits in one meter length of shoot. Fruit set
was determined by counting the total number of flower
and then counting the number of fruits 20 days after full
bloom. Fruit retention was determined by counting the
number of fruitsretained at thetime of harvesting. Total
yield was calculated by weighing the fruits on top pan
balance. Fruit length and fruit diameter was determined
withthehelp of digital vernier caliper. Fruit wasrecorded
on the electronic balance and the fruit volume was
determined by the water displacement method. TSSwas
determined with the help of refractometer. Titratable
acidity was calculated by titrating the pulp against 0.1 N
NaOH solution. Sugar contents were estimated by
volumetric method. Fruit maturity was estimated by
changein the colour of fruitsand TSS content. The data
generated from these investigations were appropriately
computed, tabulated and analysed by using MS-Excel
and OPSTAT. The values of data were subjected to
analysis of variance as procedures outlined by Gomez
and Gomez (1984) for Randomized Block Design.
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RESULTSAND DISCUSSION

The annual shoot growth was found to be highest
(35.17 cm) in the GA treated plants @ 100 ppm
(Table 1) and the possible reason for this augmentation
of growth by GA, is its effect on the cell division and
enlargement (Hedden and Phillips, 2000; O’ Neil and
Ross, 2002). Similar results were also obtained by
Kassem et al. (2010) who reported increment in shoot
length by the application of potassium nitrate and
gibberellic acid in Persimmon. Shoot diameter (19.45%)
and trunk girth (10.15%) was highest in plants treated
with potassium nitrate @ 1.5% (Table 1).The probable
reason for theincreaseistherole of potassiumin nutrient
and sugar translocation in plants and turgor pressure of
plant cell. Potassium also activates numerous enzyme
systemsinvolved in the formation of organic substances
and in the building of compounds such as starch and
protein. Potassium is also involvedin the plant
meristematic growth (Mengel and Kirkby, 1987).

The fruit set was enhanced by the application of
various treatments over control with maximum fruit set
(73.53%) in the dormex @ 3% which, was found to be
at par with treatment of GA, @ 100 ppm with fruit set
value 71.23% (Table 1). The lowest fruit set (60.08%)
was observed in the untreated control, which was
statistically at par with application of thiourea @ 2.5%
and 5% where fruit sets were 60.14% and 62.23%,
respectively. Thefruit set of cultivar Glohaven (67.27%)
was found to be statistically higher than cultivar Royal
Paradel ux (64.55%). Theinteraction between treatments
and cultivar was also found to besignificant in respect
of fruit set. The maximum fruit set (75.74%) was
observed in the treatment combination of dormex @ 3%
and Glohaven, and the minimum fruit set (57.60%) was
observed in the combination of thiourea @ 2.5% and
Glohaven.

The plants treated with dormex @ 3% produced
maximum (75.84%) fruit retention (Table 1), whichwas
statistically at par with the applicationsof KNO, @ 1.5%,
GA, @ 100 ppm and GA, @ 200 ppm which showed
72.60, 75.07 and 71.49 % fruit retention, respectively.
The least retention of fruit (61.05%) was recorded with
treatment T, which was found to be at par with the
treatment of garlic extract @ 10% and thiourea @ 2.5%
with fruit retention values 63.68 and 62.68 %,
respectively. The cultivar Glohaven had significantly
high retention of fruit (70.45%) as compared to cultivar
Royal Paradelux (67.25%). The interaction effect of
treatments and cultivars had significant effect on fruit
retention. The maximum fruit retention (80.76%) was
recorded with treatment combination of dormex @ 3%
x Glohaven and the minimum value (57.86%) was
recorded in the thiourea @ 2.5% and Glohaven
combination.



All the treatments advanced the date of bud break
over thecontrol. In cultivar Glohaven (Fig. 2), the plants
sprayed with Dormex @ 3% resulted in the earliest bud
break viz. on 25" February which was followed by the
treatment of GA, @ 200 ppm that showed bud break on
28" February. The plants which did not received any
chemical application (control) took longest duration to
bud bresk viz. on 17" March. In cultivar Royal Paradelux
(Fig. 3), treatment T, i.e. plants that were treated with
dormex @ 3% was noticed to show bud break earliest
viz. on 1% March which was closely followed by the
application of GA, @ 200 ppm that showed bud break
on 2™ March. Among all the treatments, the control was
last toinduce bud break viz. on 20" March. Theseresults
arein agreement with the results of George et al. (1992)
who obtained similar results with the application of
hydrogen cyanamide which advanced the date of bud
break of peach by 5-14 daysover the control. In another
experiment by George and Nissen (1993; 1988), the
dormex wasfound to advance the bud break in peach by
40 days over the control.

Thefavourable effect of dormex on thedate of floral
bud break may be due to their stimulation effect on
natural gibberellins(Lunaet al., 1993). Yang et al. (1990)
concluded that cyanamideion may play aroleininducing
enzymeactivity, promoting the re-trand ocation of stored
reserves and increasing the uptake of nitrogen leading
to bud break.

In Glohaven (Fig. 3), the treatment T, (dormex @
3%) resulted in earliest opening of first flower on 5"
March which wasfollowed by treatment T, (GA, @ 200
ppm) that showed first flower opening on 7" March. In
control plants, the first flower opened on 24" March
which was last among all the treatments. In cultivar,
Royal Paradelux (Fig. 4), the plants sprayed with dormex
@ 3% were earliest to show opening of first flower viz
on 8" Marchwhich was followed by the treatment T,
(GA, @ 200 ppm) that showed opening of first flower
on 10" March. The plantsthat wereleft untreated showed
opening of first flower on 27" March.The date of full
bloom also followed a similar trend as that of opening
of first flower and bud break. The plants sprayed with
dormex @ 3% were the earliest to show full bloom on
15" March in cultivar Glohaven and on 17" March in
cultivar Royal Paradelux. In both cultivars, the time of
full bloom was preceded by treatment T (GA, @ 200
ppm) and the plants under controltook the maximumtime
to full bloom viz. 2™ April and 5" April in cultivar
Glohaven and Royal Paradelux, respectively. Theresults
areinlinewith thefindings of Zavalaand Alcazar (2000)
who found that dormex application advanced the full
bloom of peach by 7 days. Mohamed and Sherif (2015)
also obtained similar results and found the advancement
infull bloom by 14 daysin the peach by the use of HCN
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over the control. The probable reason for the
advancement in the flowering was due to the early bud
break induced by hydrogen cyanamide.

Fruit length (5.88 cm) was observed maximum in
dormex @ 3%, which was found to be at par with the
GA, @ 200 ppm where fruit length was registered as
5.78 cm (Table 2). The least size (5.17 cm) of fruits
were found undertreatment T, (control) which was
statistically at par withtreatment T(thidiazuron @ 250
ppm) with fruit length 5.27 cm. The cultivar Royal
Paradelux was observed with higher fruit length (5.75
cm) than Glohaven (5.33 cm).The interaction between
treatments and cultivars also had significant effect on
thefruit length of peach. The maximum fruit length (6.08
cm) was observed under treatment combination of
dormex @ 3% and Royal Paradelux.

Maximum fruit diameter (5.45 cm) was observed
with treatment of dormex @ 3%, which was statistically
at par with the treatment, thiourea @ 5%), GA, @ 200
ppm and garlic extract @ 10% where fruit diameter
valueswere5.30, 5.36 and 5.24 cm, respectively (Table
2). Theminimum fruit diameter observed intheuntreated
control was at par with the thidiazuron @ 250 ppm,
thiourea @ 2.5% and summer pruning. The cultivar,
Royal Paradelux had higher fruit diameter (5.20 cm) than
Glohaven (4.95 cm).Theinteraction between treatments
and cultivars also showed significant effect on the fruit
diameter of peach. The maximum fruit diameter (5.51
cm) was observed with combination of dormex @ 3%
and Royal Paradelux.

The highest fruit weight (94.31g) was recorded with
treatment T, (dormex @ 3%) which was significantly
similar with treatment T, (thiourea @ 5%), T (GA, @
100 ppm), T, (GA, @ 200 ppm) and T, (garlic extract
@ 10%)having fruit weight 91.06 g, 84.90g, 93.85g and
85.52¢, respectively (Table 2).The least fruit weight
(72.11 g) was recorded with treatment T, (control) was
statiticallyat par withtreatmentT, (thidiazuron @ 250
ppm), T, (thiourea @ 2.5%), T, (KNO, @ 1.5%), T,
(garlic extract @ 15%), T,, (summer pruning) and T,
(summer pruning + garlic extract @ 15%) with fruit
weight 75.29 g, 81.73 g, 82.19 g, 74.75 g, 79.40 g and
81.87 g, respectively. The cultivar Royal Paradelux had
more fruit weight (89.57 g) as compared to cultivar
Glohaven (76.88 g). Among the first order interaction,
maximum fruit weight (95.27 g) was observed with
treatment combination T, (dormex @ 3%) x Royal
Paradel ux.

The fruit volume was recorded maximum with the
treatment dormex @ 3%, being 106.39 cm?which was
statistically at par with the thiourea @ 5% and GA, @
200 ppm (Table 2). There was a significant difference
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Mean monthly meteorological data of the
experimental site (Meteorological Centre,
Shimla, 2017)
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Fig. 2. Effect of dormancy breaking treatments on
bud break, time of opening of fir st flower and
full bloom of Glohaven
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Fig. 3: Effect of dormancy breaking treatments on
bud break, time of opening of fir st flower and
full bloom of Royal Paradelux
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Fig. 4. Effect of dormancy breaking treatmentson
fruit maturity of Glohaven
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Fig. 5: Effect of dormancy breaking treatments on
fruit maturity of Royal Paradelux

among cultivars for fruit volume and Royal Paradelux
was observed to have more fruit volume (96.48 cmd)
than Glohaven (84.34 cm?®). The interaction between
treatments and cultivar was also found to be significant.
The maximum fruit volume (107.11 cm?®) was observed
with treatment combination dormex @ 3% x Royal
Paradel ux.

In the present experiment, the maximum fruit
dimensions, fruit weight and volume were observed in
the fruits from the plants treated with dormex. The
minimum valuein respect of these parameterswas shown
by control plants. Wahdan et al. (2003) also found that
hydrogen cyanamide application to the peach plants
resulted in the increased average weight of the fruits.
George and Nissen (1993) also found the increment in
mean fruit weight by the application of dormex in
association with potassium nitrate in peach. George and
Nissen (1988) during their work on peach observed that
mean fruit weight wasincreased by dormex application.
Fahmy et al. (2015) during their work on peach observed
theincrement of fruit weight by the use of dormex either
alone or in combination with the brassinolide. The
increment in fruit volume was al so obtained by dormex
application in association with brassinolide. Mohamed
and Sherif (2015) also found similar resultsin terms of
increment in fruit weight, fruit volume and diameter by
the spray of dormex in combination with brassinolide.
Dormex aone resulted in the increased value of fruit
length, diameter, weight and volume over the control
(Mohamed and Sherif, 2015). El-Kassaset al. (1996) on
peach and nectarines noticed the improvement in fruit
weight, sizeand volume of thefruitsafter the application
of dormex. Petri (1989) suggested that an advancement
in flowering lead to an increasein fruit weight as fruits
from earlier opened flowers have faster initial growth
rates than the fruits from later flowers (Abbott, 1984).

Theharvest maturity was advanced by the application
of chemicals and summer pruning. The maximum
advancement in fruit maturity (14 daysin Glohaven and
13 daysin Royal Paradelux) was observed in the plants



Table 3: Effect of dormancy breaking treatments on the biochemical properties and yield of peach
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treated with dormex @ 3% (Fig. 4, 5). In Glohaven (Fig
4), the fruits attained maturityby 4" of July which was
followed by the treatment of GA, @ 200 ppm in which
fruits attained maturity by 6" of July. The fruits of
untreated plants attained maturity in the last amongall
the treatments viz. on 18" July in cultivar Glohaven. In
Royal Paradelux (Fig 5), the fruits of the plants treated
with dormex @ 3% attained maturity earliest viz. by 7t
July. The advancement of fruit maturity wasfollowed by
GA, @ 200 ppm (T,) in both the cultivars under
study. These results are in agreement with the findings
of George et al. (1992) and George and Nissen (1993)
where maturity of fruit and harvesting had been advanced
in peach by 1-3 days over the control by the application
of dormex. The early harvesting and maturity induced
by HCN may be due to early bud break and early
flowering in the plants (Ll1oyd and Firth (1993).

Themaximum TSS (13.65UBrix) wasrecorded with
the treatment dormex @ 3% which was significantly
followed by the treatment GA, @ 100 ppm and GA, @
200 ppm with fruit TSS 13.32UBrix and 13.18UBrix
(Table 3). Theminimum TSS(12.33UBrix) wasrecorded
withtreatment T_, (control) which was statistically similar
with thiourea @ 2.5%), KNO, @ 1.5% and thidiazuron
@ 250 ppm with TSS 12.58 UBrix, 12.52 UBrix and
12.40 UBrix respectively. The cultivar Royal Paradelux
had significantly higher fruit TSS (12.87UBrix) than that
of Glohaven (12.76UBrix). The interaction between
treatment and cultivar aso had significant effect on the
fruit TSS. The maximum fruit TSS (13.80UBrix) was
recorded with combination of T x V., (dormex @ 3% x
Royal Paradelux) and the minimum fruit TSS
(12.10UBrix) was recorded with treatment combination
T,,xV, (control x Glohaven).

Titratable acidity was reduced significantly by
application of chemicd trestments. The maximum acidity
(0.90 %) was observed with treatment control which was
statistically at par with treatment T, (thidiazuron @ 250
ppm), T, (thiourea @ 5%), T, (thiourea @ 2.5%) and T,
(KNO,@ 1.5%) with acidity 0.89%, 0.84% 0.88% and
0.89% respectively (Table 3). The least acid content
(0.74%) was found with treatment T, (dormex @ 3%)
which was at par with the treatment T, (garlic extract @
10%), and treatment T, (GA, @ 100 ppm) with acid
content 0.79%, 0.77% and 0.77% respectively. The
cultivar Royal Paradel ux was shown to haveleast acidity
content (0.81%) as compared to the Glohaven which
showed 0.85% acidity. The interaction effect between
treatment and cultivar was aso found to be significant
and the maximum acidity (0.98%) was observed with
combination control and Glohaven. The minimum acid
content (0.72%) was recorded with combination of
dormex @ 3% x Roya Paradelux.
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The maximum ascorbic acid content of 13.26 mg
100 g was observed in the dormex @ 3%, which was
statistically at par with treatment GA, @ 100 ppm, GA,
@ 200 ppm and garlic extract @ 10% which showed
13.03mg 100 g, 13.08 mg 100t g and 12.76 mg 100g
ascorbic acid content, respectively (Table 3). The least
ascorbic acid content (12.17 mg 100 g) was recorded
under treatment T_(control) which was statistically
similar with treatment thiourea @ 5%, thiourea @ 2.5%,
KNO, @ 1.5%, garlic extract @ 15% and summer
pruning which showed 12.47 mg 100* g, 12.24 mg
100* g, 12.33 mg 100* g, 12.69 mg 100! g and 12.60
mg 100? g ascorbic acid content, respectively. The
cultivar Royal Paradelux recorded significantly higher
value of ascorbic acid content (12.78 mg 100* g) as
compared to the cultivar Glohaven which showed 12.48
mg 100 g. The interaction between treatment and
cultivar also affected significantly the ascorbic acid
content of fruit. The maximum ascorbic acid content
(13.33 mg/100g) was recorded with treatment
combination T x V., (dormex @ 3% x Royal Paradelux)
and the minimum ascorbic acid content (11.83 mg 100
'g) was recorded with combination T, ,x V, (control x
Glohaven).

The maximum total sugars content (7.50%) was
recorded with thedormex @ 3%, which was statistically
at par with treatment GA, @ 100 ppm with total sugars
content 7.19% (Table 3). The minimum total sugars
content (6.11%) was recorded in the control which was
statistically similar with treatment KNO, @ 1.5%,
thiourea @ 2.5% and thidiazuron @ 250 ppm with total
sugars values 6.36, 6.22 and 6.22 %, respectively. The
effect of cultivar on the total sugars content was also
found to be significant. The cultivar Royal Paradelux
had significantly moretotal sugars content (6.74%) than
Glohaven (6.60%). The interaction effect between
treatment and cultivar exerted significant effect on the
total sugars content of the fruit. The maximum total
sugars content (7.62%) was recorded with combination
of T, x V, (dormex @ 3% x Royal Paradelux) and the
minimum total sugars content (5.90%) wasrecorded with
treatment combination T_,x V. (control x Glohaven).

Here, the minimum fruit acidity was obtained with
dormex application and the maximum by control. The
total soluble solids, ascorbic acid and the sugar content
were found to be highest with dormex application and
minimum with control. These results are in agreement
with the findings of Mohamed and Sherif (2015) who
obtained higher total soluble solids content and minimum
value of acidity by the use of dormex in association with
brassinolide in peach. George et al. (1992) also found
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thesimilar resultsand obtained higher total solublesolids
content over the control after the application of dormex
in peach. George and Nissen (1993) observed higher
total soluble solids content in the peach fruits after
applying dormex in combination with potassium nitrate
a al concentrations. El-Kassaset al. (1996) and Wahdan
et al. (2003) also observed that TSS was greatly
improved by the application of dormex in peach plants.

The highest fruit yield (3.78 kg) wasrecorded in the
dormex @ 3% which was statistically on par with the
treatment of KNO,@ 1.5%, GA, @ 100 ppm and GA,
@ 200 ppm wherefruit yieldswere 3.53 kg, 3.61 kg and
3.56 kg, respectively (Table 3). The lowest fruit yield
(2.62kg) wasrecorded withtreatment T, , (control) which
wasstatistically at par with thetreatment T, (thidiazuron
@250 ppm), T, (thiourea @ 2.5%) and T, (garlic extract
@ 15%) with fruit yield values 2.90 kg, 2.99 kg and
2.94 kg, respectively. However, the effect of cultivar on
fruit yield wasfound to be non-significant. Thefruit yield
of Royal Paradelux (3.20 kg) was almost equal to the
fruit yield of Glohaven (3.19 kg). The interaction effect
of treatments and cultivars were also found to be
significant. In Royal Paradel ux, highest fruit yield (3.82)
was recordedwith treatment T, (dormex @ 3%). The
plants of Glohaven treated with treatment T, (control)
had lowest fruit yield (2.50 kg). The results are in
agreement with the previous findings of Mohamed and
Sherif (2015) who obtained an increase in fruit set and
yield by the use of dormex in association with
brassinolidein peach. Dormex a onetoo showed similar
resultsin respect of fruit set and yield when compared
with control. Theincreaseinyield may beduetoincrease
in flower bud formation and higher fruit set (Veloso and
Oliveira, 1970). In another study made by Cheng, 1991,
he reported that yield enhancement was attributed to
increase in the percentage of bud break and
synchronization of flowering.

In the experiment, the earliest bud break, time of
opening of first flower and full bloom was observed with
treatment of dormex @ 3%. The bud bresk was advanced
by 20 days and the full bloom was advanced by 16-19
days in comparison to control. The fruits of the plants
treated with dormex @ 3% showed 2 weeks advancement
in maturity over the control. All thefruiting parameters,
fruit set, retention, yield, fruit size, weight and volume
were found to be higher in treatment dormex @ 3%.
The highest yield of 3.78 kg tree* was recorded with
dormex @ 3% and the minimum yield wasrecorded with
control. All the quality parameters like TSS, acidity,
ascorbic acid content and total sugar content were also
improved by dormex application at a concentration of
3%.
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