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Abstract

. An experiment was conducted on sweel orange cv. Sathgudi to study the effect of urea and zinc, alone and in
d1ﬁerent c-in_mhmatmns, on growth, yield and quality of Sathagudi sweet orange during the year 2002 and 2004 under semi-
arid conditions of Panchmahals district of Gujarat. Treatments comprised of zinc as foliar spray (0.5%) alone and in
combination with different nitrogen doses in the form of urea in soil as well as foliar spray. Soil application of urca was
given in the last week of June and first week of September during both the years of experimentation. Results of the
experiments revealed that the growth of plants in terms of plant height, stem girth and plant spread, yield in terms of weight
of fruits, fruit size, and quality with respect of juice content, TSS, total sugar and vitamin C increased with the soil
application ofurea 350 g per tree over control. The parameters further showed an increasing trend when urea was sprayed in
addition to soil application. An increase in the percentage of urca in solutions for spray from 0.5 to 1.5 % increased the
growth, yield and quality of sweet orange fruits. Among the various treatment combinations evaluated, urea in soil (350 g)

+zinc (0.5%) +Urea as foliar spray (1.5%) was found to be the best to increase the growth and yield of quality fruits under
semi-arid ecosystem of western India,
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Introduction in soil plus urea 0.5 per cent foliar application; T, urea in
The sweet orange (tight skinned orange)  soil plus urea 1.0 per cent foliar spray; T, urea in soil plus
commonly known as Mosambi 1s an important citrus fruit  yreal.5 per cent foliar spray; T, urea in soil plus zinc 0.5 per
of India. Under humid environment, fruits tumed insipid  cent foliar spray; T,, urea in soil plus zinc 0.5 per cent plus
a.t:nd there is more cha.nc_e of at‘Eack_mg insect, pests and  r0a 05 per cent foliar spray; T, urea in soil plus zinc 0.5
diseases. However, taste is superior under dry condition of :
semi-arid ecosystem. Sweet orange is popular for its juice
which is rich in vitamin C, but for want of scientific
cultivation practices, the orchards are fast declining.
Among the factors responsible for citrus decline, plant
nutrition occupies an important role. The necessity of
maintaining proper nutrition balance in citrus orchard to
ensure tree health and productivity has been highlighted hyf'
Chapman and Kelly (1943). There are several reports o §=i :
existence of micro nutrient deficiencies in different part of ?‘j};:af;f: ;;ilgwga??f:;fﬂi?;m:zﬁn g:;:}:‘e::fﬁ;';?':“lﬁ
India and it may be considered to be one of the fac_t::-rs to_ba (150.25 kg/ha), P (6.23 kg/ha) and K (145.50 kg/ha) an
associated with low productivity and poor quality Eru:l_s ' organic carh-nn'{ﬂﬁl%} having EC and Pi:l bulk density
Zine ranks next only to nitrogen and it also plays role in B fPu R il ducti:u'il, of soil as 0.1 4’ S m' 795
nucleic acid metabolism, protein and chlorophyll (143 g—";m} and (027 cnﬂg} f ool as 014 g, 795,
synthesis, arEd acts as catalyst in oxidation and rr?dgctiun mﬁgas fom 0.7 f-r-I it :,‘:crivI:d t"rm: mi:equmathfvﬁal
process (Childers, 1954). Hence there is essentiality of -y, 0 0o oite cranite and layers of limestone, and falls
maintaining proper nutrient ba_lanc:c in citrus prc}}ard to under semi-arid hot climate, The experiment was
CARRIT TRy fes il Koepiing Wess pourks i icw, in conducted on seven-year-old sweet orange plants in

attempt was made to see the effect of urea and zinc on : . : :
growth, yield and quality of sweet orange under semi-arid Randuml?ed ma‘.‘ Dicsign narith-fen treatnients, whics
: : were replicated thrice. The urea 350 g was applied in soil
ecosystem of western India. iy : :
twice in a year during June and Scptember, Zinc was
applied as foliar application (0.5%) alone and in
combination with nitrogen treatments, the required amount
of fertilizer was dissolved separately, the pH of zine

per cent plus urea 1.0 per cent; T,,, urea in soil plus zine 0.5
percent plus urea 1.5 per cent foliar spray; was conducted at
Central Horticultural Experiment station, Vejalpur,
Panchmahals, Gujarat under the project NATP-HFNS
during the 2002-2004, The soil was analyzed for organic
carbon, EC, pH, N, P and K following methods used by
Bhargava and Raghupati (1993} and soil bulk density and
hydraulic conductivity following the methods as suggested

Materials and Mecthods
The experiment with ten treatments wiz, T,

control; T,, urea 350g in soil; T,, zinc 0.5 per cent; T, urea
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solution was adjusted by lime and sprayed twice in year in
the months of May and September, The total soluble solids
and acidity were measured and analyzed using standard
methods. Ascorbic acid [rom juice was determined by
methods suggesied in AOAC (1990).

Results and Discussion
Soil application of urca 350 g alone and also as
foliar application and zinc 0.5 per cent increased the plant
height significantly, The plants treated with urca insoil phus
urea as foliar sprays in combination with zinc sulphalc
increased the growth over control (Table 13, Application of
350 gurea and subsequent foliar application of 1.5 percent
urca and 0.5 per cent zinc sulphate recorded maximum
increase in plant height (46,54 ¢m), stem girth (3.78 cm)
and plant spread (E-W 48.50 and N-5-43.46 cm) which was
closely followed by T, (urea 350y in soil +wrea 1.0 pereent
foliar spray + zine 0.5 per cent), while minimum increase in
plant height (29.70 cm), stem girth (2.56 cm) and plant
spread (E-W, 32.10 cm and N-8, 32.95 ¢cm) were recorded
under control, These finding are in close conformity with
result of several carlier workers like Chanturiya (1974) in
mandarin, Samolades (1964) in Unshiu mandarin, Arora
and Singh (1970) in guava and Singh and Singh (2003) in
grapefrit.
The treatments, which were effective in promoting

Table 1:
(average of two years 2002-04).

orticulture, 20011 6(1-2): 19-2]

rowth, were also found Lo be responsible for

ield atributing characters (Table 2). Yielq

g and 58.90 kg) was recorded maximum

in the plants treated withurea 350 gin soil plus urea 1.5 per

cent foliar spray and zinc sulphate 0.5 per cent during both

the year of cxperimentatiolt, which was l‘all.au-.?d by urea

350'g in soil plus urca as foliar spray (1%) plus zinc (0.5%)

(51.12 my and 52.75 kg) Iillld the same was recorded the

lowest in control. The maximum fruitweight (143.50 g and

147.27 g), (ruit length (6.86cm :mq .92 cm), Mmuit dli!.]'l'ir:[ er
(6.68 cm and 6.70 cm), TSS (12.85 and 13.00) and vitamin
C (55.60 and 57.50 mg}']ﬂﬂ_g l—l'.l:shjlmcc} \?-cm rfﬁ‘i'ﬂl‘d::d
wilh the treatment T, (urca 350g m soil plus zinc 0.5 % plus
urea 1.5 % foliar spray), which was closcly followed T,
(urca 350g in soil plus zinc 0.5% +urca 1.0 % spray). These
findings are similar to those reporicd by Ram and Bose
(1994) in mandarin orange, Arora and Sflllgh {l‘)'.l'{}j_m
guava and Singh and Agrawal (1961) in citrus. Juice
content (44.05% and 41.20%) and total sugar (6.82% and
6.84%) were recorded high in the plants which were treated
with urca in soil (350g) as well as foliar spray (1.3%) and
zinc (0.5%) followed by T , urea in soil + urea as foliar
spray and zinc 0.5% and it was recorded the lowest in
control (table-2). Similar findings have carlicr been
reporied by Ram and Bose (1994) in mandarin and in
grape fruit.

the vegelalive i
more yicld .'.md_:-'
per plant (34.05 k

Effect of urca and zinc on annual growth cxtension of sweet orange cv Sathgudi

Treatments |  Plant height (cm) Stem girth {cm) | Plant spread (cm)
E-W N-§
Tl 30.70 256 32.10 32.95
T2 32.18 2.62 40.89 39.00
T3 36.76 2.75 34.00 3315
T4 37.90 2,98 39.14 36.00
TS 40,13 3.20 40,47 41.15
T6 42.02 3.10 40.32 38.95
T7 35.00 3.09 IR.86 3718
T8 4415 3.28 1181 39.90
T9 1685 3.52 3330 50
T10 16.54 378 38.50 1346
CDal 5% 187 0.35 748 —
Table 2. Effect of ureaand zinc onyicld and physical attributes of sweet o range cv. Sathgudi
Treatments | Yield (kg) /plant Fruit weight (g) Fruit length (cm) T _—
200203 1200304 200203 | 200304 200203 | 20505 —ommsmmeier (cm)
Ti 3500 | 36.10 5900 116082 [350 553 o] 200308
™ 818 (3725 [ 16000 16227 533 = = 550 |
T3 61713800 116323 16585 [ 545 Tt s o S
T4 4015 | 42.28 17800 [180.08 610 e 5.47 550 |
Ts 4342 | 45.00 18072 18225 gm0 ¢ 6.09 6.10
T6 3519 | 43.07 17000 17427 3597 —teuz [ 605 617
7 39.15 | 40.00 16387 [ 167.5 Tsms——food | 600 612
TS 912 | 4815 18524 10062 o35t 5.90 595 |
9 5112 | 5275 18593 | 18983 g3 6.41 6.40 F
T10 5905 ] 5890 198.50 120025  Txe s 6.39 6.40
CDat5% |48 1.37 9.67 8.90 2 [ 6.68 670
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Table 3: Effect of urca and zinc on chemical attributes of sweet orange cv. Sathgudi

Treatments |  Juice conlent TS5 (“ Brix) Total sugar Acidity (%) Vitamin C
(Va) 5(fresh weight) (mg/ 100 g fresh
juice)
2002- | 2003- | 2002- | 2003- | 2002- | 2003-04 | 2002- | 2003- | 2002-03 | 2003-04
03 04 03 04 03 03 04
Tl 3825 | 36.18 | 1130 | 1137 | 5.95 6.12 1.20 1.29 50.15 51.72
T2 4000 | 43.18 11.62 | 1157 | 6.65 6.57 1.34 127 52.12 50.15
T3 39.12 | 3600 | 12.82 | 1190 | 6.61 6.68 1.31 1.37 5112 5227
T4 4115 | 4315 | 11.90 | 12.85 | 6.50 6.61 1.30 1.34 52.40 51.19
T3 40,18 | 45.08 12.15 | 12.90 | 6.50 6.57 1.40 147 53.75 5412 |
Ta 4100 | 44595 12.18 | 1225 | 6.54 6.32 1.36 1.40 34.14 55.12
B T7 4247 | 4245 | 1195 | 1210 | 6.62 6.70 1.38 1.38 54.12 55.00
I T8 43.15 | 4118 1295 | 1264 | 675 6.80 1.43 1.45 52.87 52.19
T T9 4395 | 4218 1292 | 1275 | 6.78 6.89 1.45 1.45 53.29 55.15
T10 4405 | 4120 | 1285 | 1300 | 6.95 7.00 1.46 147 55.60 54.15
CDat 5% 3.00 i1z 1.34 1.45 NS NS NS NS 4.15 4.20
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