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Abstract

Insmlﬂin?]:]'-“:;]::ﬂl];:??:“:’ﬂRtf.'ﬂrl‘ﬁlu.l'llud o I]H‘l-\‘iil?lizu of y"icld with good :Fuality of fruits in custard apple at Horticulture
s U|]i'|..r|:|“5i[~- s -1!|:j . -}jn .ln. o1 t_1m:!1 ure, ¢ h||11£|11.h]1:11£’ﬂ_t&l College of Agriculture, Sardarkrushinagar Dantiwada Apri-
bl tﬁ:::ﬁnwn?; c;n“-;lliali:::l;:qlflﬁljl I|?r|.~.t,| Banaskantha, Gujarat during the year 2005 and 2006, The experiment involved
with 2% Urea, 2 %4 Urea nluncband C ;:;t|'f:TL‘;u:f1]:cTr‘1Nﬂ?A dltl‘d e e a'n'd it “?w S
it i iy s yearo cus.lan;? app]el plants al‘mluic:rm growth npd size were f..elecled.

ik I . ted a : lshuure of 6 m x 6 m. The experiment was laid out in Randomized Block Design (RBD) with three
WEI,:taEIDm' The combined efMect of GA ppm + Urca 2 % recorded significantly maximum fruit volume (208,33 ml), pulp weight
(122,03 2). pulp : peel ratio (1,78). total soluble solids (27.67 %), reducing sugars (1 8.93 %), non-reducing susars (3.91 %) and
total sugars (22.87 °4) while significantly minimum number of seeds per fruit (29.21), peel weight (69.07g) uﬁd titrable acidity
(0.081 ®o) as compared to control and all other treatments. The combined effect of GA ppim + Urea 2 ES} proved to the best
treatment for the improvement of fruit quality of custard apple. }

Introduction ' 2.0 g Sedium, 0.30 g Iron, 35.90 g Ascorbic acid, 0.10 g

Custard apple is mostly subtropical fruit prefer- Thiamine, 0.06 g Riboflavin and 0.89 g Niacin. )
ring warm climate with moderate winter and humidity for Auxin promotes apical dominance and thus sup-
higher production. The tree remains dormani during cold presses development of lateral buds into branches. It also
season for a short peribd, yet [rost and prolonged cool inhibits abscission of leaves and fruits. [t means leaves
weather adversely affect its growth. It can also lolerate . and fruils must continuously produce auxins to prevent
adverse weather conditions, such as extreme lumperature, formation of the abscission zone which cuts off their nutri-
high and low humidity. heavy and scantly rainfall and des- ent and water supply. Naphthalene Acetic Acid (NAA) pre-
iccating winds. Custard apple is delicious fruit. The fruits vent formation of abscission layer panicle. Gibberellic acid
compuosed of pulp, peel and seed on varying proportions. promote fruit growth and development and induce par-
The black seeds are surrounded by white, creamy or cus- thenocarpy in pome fruits and help in enlargement of seed-

less prape berries. The plant growth regulators like GA
and NAA are used because they reduce flower drop. Gib-
berellic acid is present in seed so, seeds produce antidrop
hormone i.e. Gibberellin, Naphthalene Acetic Acid (NAA)
and Gibberellic acid (GA,) increase fruit weight, size and
number of fruits because they increase the rate of cell elon-
pation, cell division and more inter cellular space. Nitrogen
in plants performs several functions like growth, formation
of Mowers, fruits and fruit production. Therefore, foliar ap-
plication of nitrogenous fertilizers is bound to ﬂfﬁ!cll the
growth and production in custard apple. U.rea provides
sufTicient nutrition at time of enzymalic activity.

tard like pulp that is very sweet and pleasantly Mavoured.
Custard apple is used as table [ruit, the pulp can be used in
Juice. lce-cream., confectionary, beverages and certain milk
products. The seeds are abortifacient and rools arc drastic
purgative. The seeds contain about 30 per cent oil which
can used in soap and paint industry. It contains alcohol
ancorin, which possess insecticidal properties. Due lo pres-
ence of annonaine the leaves, stem and other parts of the
plants are bitter. One hundred gram edible pulp composi-
tion ol custard apple fruit contains 75.97 g Moisture, | .!iﬂ g
Protein, 0.57 g Fat, 20.82 g Carbohydrate, 7.0 gCaIc!um,
22.0 g Magnesium, 54.0 ¢ Phosphorus, 142.0 g Potassium,
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Materials and methods
The experiment was laid out in Randomized Block
Design (RBD) with three replication and two plants in each
replication. The experiment was conducted to maximize of
vield with good quality of fruits in Custard apple at Horti-
culwre Instructional farm. Department of Horticulture, C.
P. College of Agriculture, S. D. Agricultural University,
Sardarkrushinazar, Dist. Banaskantha, Gujarat during the
vear 2005 and 2006, Sindhan variety ol custard apple was
taken under investigation as this variely is promising one
and most of cultivatars of North Gujarat regions are grow-
ing extensively. The experimental field was loamy sand in
texture and good drainage property. Sceventeen year old
custard apple orchard uniform in growth and size which
were planted at the distance of'6 x 6 meters. All the plants
were subjected to uniform application of cultural practices
like imigation, weeding and lertilizer ete. Farm Yard Manure
was applicd at the rate of 50 Kg to each plants uniformly,
while chemical fertilizers were applied at the rate of 250 o -
125 ¢ 125 g NPK/plant/year. Three irrigation were gix'gn
during experimentation.
The experiment comprising of three levels each of

NAA and GA_ (50 ppm, 100 ppm and 150 ppm) alone and
their combinations with 2 % Urea, 2 % Urea alone and
Control thus fourteen number of treatment combinations
were T~ NAA 50 ppm, T,—-NAA 100ppm, T —NAA 150
ppm. T,—GA, 50 ppm, T~ GA, 100 ppm, T, —GA, 150 ppm,
T,-Urea2 %, T,~NAA 50 ppm + Urea 2 %%, T,-NAA 100
ppm +Urea2 %, T, —NAA 150 ppm + Urea 2 %, T, —GA,
50ppm + Urea2 %, T,,—~GA, 100 ppm +Urea 2 %, T, ,—GA,
I50ppm +Urea2 %, T,, Control.

Result and discussion
Effect of GA jand GA  with Urea

It was observed that all the treatments of GA,
with 2 % Urea as well as GA alone significantly increased
the fruit volume of custard apple fruit cv. Sindhan. Gibber-
ellins are phytohormones known to contribute to growth
by both ways, namely cell division and cell expansion, Af-
ter anthesis, it is the cell expansion and cell density which
contribute the most for fruit growth. The probable reason
behind the increase in fruit weight and volume might be
the rapid cell division and cell enlargement and accumula-
tion of more sugar and water under the influence of exog-
enous application of growth promoting substances, Spe-
cific gravity of fruits was not influenced significantly by
the sprays of different chemicals. The findings are sup-
ported with the results Brahmachari er g/ (1995} in Guava
and Rani and Brahmachari (2004) in Mango,

The maximum pulp weight and pulp : peel ratio
was recorded under the treatment GA, 50 ppm + Urea 2 %
and minimum pulp weight under the contral during the
individual years and pooled year also. It might be due to
enhanced uptake of water and accumulation of sugar and
other food reserves in greater amount as well as increased
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volume of intercellular spaces in the pulp of fruit. These
results are in accordance with the findings of Chaudhari e
af. (1992) and Rani and Brahmachari (2004) in Ber.

The lower concentration of treatments was found
beneficial for reduction in peel weight. The lowest peel
weight was recorded under the treatment GA | 50 ppm +
Urea 2 % and highest under the control treatment. The
findings are in conformity with those of Pradhan e of
{1988} in Banana and Kaur e/ of (20000 in Kinnow manda-
rin.

The foliar application of GA and GA | + urea real-
ment was found to be effective for reduction in number or
seeds per fruit. GA | 50 ppm + 2 % urea treatment recorded
significant recorded significantly minimum number of seeds
per fruit as compared to control and other treatments. This
could be attributed to an exogenous supply of gibberel-
lins. The results are supported by Verma and Verke (1973)
in Grape and Kumar er /. (1975) in Lime.

Amongst different concentrations, GA | 50 ppm
with 2 % ureaand GA | 50 ppm alone significantly increased
Total Soluble Solid (T. S. S.) during the experimental years.
The concentration of GA significantly reduced the acidity
of fruit as compared to controls during individual and
pooled years. It might be attributed to the early degrada-
tion of acid had occurred. It also appears that acid might
have either been fastly converted into sugars and their
derivatives are utilized in respiration or both. The findings
are in accordance with the results of Singh et al. (1995) in
Mango and Ahmad and Zargar (2005) in Grape.

The application of GA, 50 ppm + 2 % urea fol-
lowed by GA, 50 ppm significantly increased rotal sugar as
well as reducing and Mon reducing sugar in custard apple
¢v. Singhan. The increase in total soluble solids and sugar
percentage is a result of more accumulation of metabolites
duringrthe fruit development and that gibberellins are known
for their capacity to quick metabolism of starch and pectin
mtol mlu_hla compounds and enhanced conversion of or-
ganic acids Into sugar. Increase in endogenous gibberel-
lins ;de auxin levels may have promoted hydrolysis/ con-
version of starch into sugar and thus resulted in higher
sugar content in treated fruits. The findings are in agree-
ment with the resulls of Singh ef al. (1995) in Mango and
Ahmad and Zargar (2005) in Grape.

Effect of NAA and NAA with Urea

The application of NAA with 2 % urea and NAA
alone did not significantly enhance the fruit volume. It might
be due to the activity of cell enlargement and division. The
results are in agreement with those of Bhaghel et al. (1987)
in Mango and Rema and Sharma (1991 in Phalsa.

. It was observed that all the treatments of NAA
With urea as well as NAA alone improved the pulp weight
but failed to reach the level of significance. It might be due
10 the greater diversion of photosynthates from source 0
fruit. These results are in conformity with Bhaghel et o/,

£
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Tablel . EdﬂecH of plat growth regulators amd wrea on frut  volume (ml). pup weight (g)
and peel weight (g) and of custard apple cv. Sindhan

Fruit volume (ml) Pulp weight (g) Peel weight {g)
Treatment Year Year Pooled Year Year Pooled Year Y ear Pooled
2005 2006 2005 2006 2005 2006
T 17318 17026  171.72 82.14 7711 79.62 92.78 90.75 91.77
T, 174,59 171.42 172.91 47.94 8251 8523 8968 88.39 89.04
T; 176.26 17513 175.70 ‘89 .83 85,46 8765 87.05 8587 . 86.46
T 206,44 203.31 204.88 118.77 117.05 117.9] 7077 69.34 70.06
T: 200.38 104,42 197,40 | 14,70 113.62 114,16 75.23 73.11 74.17
T; 187.62 184.31 186,11 104,12 96.97 98.54 7824 76.52 77.38
Ty |GB.28 65,86 167.07 T4.13 T1.21 7267 0661 0507 03,84
T 170.02 168.61 169,32 78.18 74.07 76.13 94.73 0284 03.78
Ta 82,41 178.07 80,24 92 55 87.72 00.13 8478 E2381 83.80
] R 184,54 181.07 8281 96 .80 91.41 04,15 8248 79.26 B0.87
Tn - 209.77 206.89 208.33 123,23 120.83 122.03 60,80 68.24 69.07
LT 198.39 191.59 194,99 [12.45 i10.42 111.44 73,22 23— J2.22
T 192.61 187.9] 190.25 105.27 101.52 103.40 7426 72.25 73.25
T 167.08 163.44 165.26 7117 G215 . T06 00 56 0789 - Q8,73
S.Em+ 7.67 7.79 4,90 5.98 6.8 1.86 4,56 5.00 3.03
C.D. at 5% 2231 22 64 1391 17.38 17.98 10.95 13.25 14,54 8.39
Y x T Interaction : : :
S.Em. + - - 1.73 - - 6.08 5 : 4.79
C.D. at 5% - (ol NS i . NS . " NS
C.V. % 7.18 7.43 7.30 10 .76 11.53 [1.14 .45 1061 10.03
Table 2. Effect of plat growth regulators and urea on pulp : peel ratio and number of seeds per fruit of custard
apple cv. Sindhan
Pulp : peel ratio Number of seeds per fruit
Treament Year 2005 Year 2006 Pooled Year 2005 Year 2006 Pooled
T .89 0.85 0.87 5124 49.00 50.12
T: 0.99 0.94 0.97 4864 47.92 48.28
T, 1.04 1.02 1.03 4834 46.48 47.41
T, | 69 1.70 1.70 31.80 30.73 3127
T; 1.54 1.58 [ .56 36.13 3517 35.65
T, .28 1.29 129 4330 4236 42.78
T 0.77 0.75 0.76 54.64 53.96 54.30
T 0.84 0.80 0.82° 53.56 52.18 52.87
T, 1.09 1.09 | .09 4638 45.70 46.04
T 1.19 .15 117 4526 4432 44,79
7 [.78 1.78 .78 26980 28.62 29,21
T: .54 .55 1 .55 3886 37.57 38.7]
s 1.44 T 142 143 4167 4045 41.06
T 0.72 0.71 0.7] 57.20 54.31 55.76
S Em + 0.11 0.12 0.07 3.52 3.67 238
C.D. at 5% 0.32 0.34 0.20 10.22 10.66 6.46
tion
; TE;.ITEM - . 0.11 = - 3.59
S0 i - NS - = NS
E:?“;rﬂ%m 15.73 17.12 16.43 13.60 14.60 14.10
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Table 3, Effect of plat growth regulators ang urea

on total soluble solids (%)
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and titrable acidity (%) of cusiarg

apple cv. Sindhan : Tirable acidity (%) —
Toml Soluble Solids (%) o Vear 3003 Ven 3006 FoaiET—
Treatment Year 2005 VEEI; F—:ﬂﬂﬁ 2‘:';5"” 5734 0.136 T —
7 o o 22.83 0.131 0.131 0131
T 33 67 23,33 23.50 0.129 0.131 0130
T, 27.67 26.67 27.17 0.084 0.087 0.086
T, 27.00 26,00 26.50 0.092 0.095 0.093
T 25.67 25.00 25.33 0.105 0. mf 0.107
T 21.67 21.00 21.33 0.139 0.142 0.140
Ts 22.00 21.33 21.67 0.156 0. 13‘3 0.138
T, 24.33 24.00 24,17 0.118 0.121 0.120
Tio 25.00 24.33 24.67 0.113 0.116 0.115
T 28.00 27.33 27.67 0.079 0.082 0.08]
Tz 26.33 25.67 26.00 0.097 0.100 0.099
Ty 26,00 25.33 25.67 0.100 0.105 0.103
T 2133 20.67 21.00 0.147 0.152 0.150
S.Em+ 1.04 0.99 0.64 0.005 0.005 0.003
C.D. at 5% 3.02 2,88 1 82 0.014 0.013 0.008
Y x T Interaction —
S.Em. # X 1.0 o 5 0.004
C.D. at 5% : ) NS ) ] &
L. % 731 7.15 23 7047 6.682 6.864

Table 4, Effect of plat growth regulators and urea on reducing sugar (%),

(%) of custard apple cv. Sindhan

non-reducing sugar (%) and total sugar

Reducing sugar (%)

Non-reducing sugar (%)

Total sugar (Ya)

Treatnent Year Year Pooled Year Year Pooled Year Y ear Pooled
2005 2006 : 2005 2006 2005 2006
J D . =
T I by pE h n Im ananmm
T, 1806 1809 1808 325 3o J20 2106 2102 2109
5 ; 2 Pl .25 21. 2 21.32
T 87 S EE Gl e 39 2769 26 266
T, 1540 1837 1339 i oy MM 28 n4r 2K
T 1683 1689 168 3. 3, 57 288 218 218
) 1720 1732 . 1726 : A1 1993 2000  19.97
T, 1821 1825 152 39 M5 34 203 2047 2040
R R B - 1B
i 1858 . 1896 399 333  3q ' : .
i : 1864 1867 354 357 ; 297 2277 2287
T 1848 1840 1844 343 4 3.55 - 2224 2221 2.2
Tue 1634 1644 1639 39 3pe 34 2200 2195 21.98
S. Em + 0.48 0.47 0.30 T 3 3.09 19.44 19.53 19.49
C.D. at 5% 1.40 137 0.86 ' 0.17 0.10 0.4 0.30
Sl 044 049 S .
x T Interaction o =" 029 133 1.39 0.86
S. Em, +u - - 0.48
g'ﬁ: Bt - - NS i i 0.16 g ] 0.48
V. % 4.63 4.53 " 4.58 7.71 853 NS - . NS
——e_ ., 813 3.84 3.87 3.86
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(1987) in Mango and Singh eral, (2001) in Ber,

_|l was ilso found that the fruit peel weight de-
5riased SIL_!,I‘IHI:III:HI'I-I]E un{ic!"trcmnwnt NAA 150 ppm + Urea
2 /nlbut remained non-significant during both the years
and in pooled of two years. The results are in agreement
with Singh et af. (2001} in Ber, )

The higher pulp : peel ratio was observed under
NAA 130 ppm + Urea 2 % treatment. 1t might be duc to the
increase in pulp weight under NAA treatments, This sug-
vesis that probably these was a greater diversion of phe-
tosynthates to fruit which ultimately added 1o the pulp
weight, The result are accordance with Bhati and Yadav
{2004} in Ber.

The number of seeds per fruit were significantly
influenced by NAA with and without 2 % urea during both
the years of experimentation. The superior results were
obtaiped under NAA 150 ppm + 2 % urea treatment as
compared to control. These results are in agreement with
the findings of Bhaghel er . (1987) in Mango and Rema
and Sharma { 1991} in Phalsa.

The gquality of custard apple fruit was improved
with varying concentration of NAA. Among different con-
centration, NAA 130 ppm + Urea 2 % significantly increased
Total Soluble Solids percentage during both the years. It
might be due to the auxin synthesis which increased the
metabolites available for total soluble solids formation, The
results are in accordance with those of Yadav e af. (2001}
in Guavaand Singh er gf. (2002).

The higher concentration of NAA recorded re-
duction in acidity of fruit as compared to controls, It might
be due to increased sweetness of the fruit pu]p. The present
ﬁﬂdiﬂgﬁ arein cgnl‘urmjl}-‘ with those rl:?th’tEd h}' blngh ef
ai. (2002) and Bhati and Yadav (2003) in Ber.

The susar content increases in the developing
fruits probably due Lo increase in endoge‘_nmls auxinl Icw_:lal
which might have promoted hydrolysis conversjon of
starch into sugar and thus resulted in higher sugar content
in the treated fruits. The results are in conformity with those
of Yadav et af. (2001) in Guava, Singh e/ a/. (2002) and
Rhati and Yadav (2004) in Ber.

Effect of urea N

The application of 2 % urea increz}scd [ruit vol-
ume, Pulp weight, peel weight, Pulp : peel ratja but failed 1o
reach the leve! of significance. It might be due jo the accy-
mulation of food materials which leads to better develap-
ment of fruits. The findings are supparted by the results of
Raghel ef al. (1987} in Mango. 1

The effect of yrea on numt?er of seed was non-
significant during both the years and in pooled fthwr:I: year
data. |t might be due 1o the reason that urea is a nitrog-
enous fertilizer and is known for its growth promoting ac-
tivity in plant tissues.

The treatment 0
of custard apple in terms of total soluble

f urea improved the fruit quality
solids. titrable
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acidity (%), reducing sugar, Non reducing sugar and total
sugar percentage but did not reach to the level of signifi-
cance. The increased total soluble solids due 1o foliar ap-
plications of 2 % urea might be due to the result of more
nitrogen availability to the fruit trees, Nitrogen is the con-
stituent of various energy sources like amine acids and
amino suzars which increased total soluble solids content
in fruits. The findings are in agreement with results of Singh
and Ahlawat (1995 in Berand Malik er el (2000) in Kinnow,
The acidity content of fruits decreased with urea treatment
which might be due to increased total soluble solids. The
findings are accordance with result ot Singh er of (19917 in
Guava and Malik er ¢f, (2000) in Kinnow,

The foliar application of 2 % urca increased sugar
content due to increase in rate of photosynthesis as a re-
sult of which fruit accumulated more sugars, The similar
results are reported by Singh ef ol (1994) in Mango, Singh

and Ahlawat { 1995) in Berand Malik er o, (2000} in Kinnow,
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