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Abstract

The present investigation entailed “Effect of FYM and micronutrient for plant growth and development
of litchi (Litchi chine sis Sonn.)” was conducted during season, 2018-2020 at the under Prayagraj agro
climatic conditions at the Horticulture Research Farm, Department of Horticulture, Naini Agricultural
Institute, Sam Higginbottom University of Agriculture, Science and Technology, Prayagraj in
randomized block design with 9 treatments in 3 replications and variety Purvi. Various doses of FYM
and micro nutrients (T1 F.Y.M 1.0 Kg + 0.2% Zinc sulfate, T2 F.Y.M 1.0 Kg + 0.2% Boron, T3 F.Y.M 1.0
Kg + 0.2% Ferrous sulfate, T4 F.Y.M 1.0 Kg + 0.2% Boron + 0.2% Copper sulfate, Ts F.Y.M 1.0 Kg +
0.2% Zinc sulfate + 0.1% Boron, Ts F.Y.M 1.0 Kg + 0.2% Boron + 0.1% Zinc sulfate, T7 F.Y.M 1.0 Kg
+ 0.2 Zinc sulfate + 0.1% Ferrous sulfate, Ts F.Y.M 1.0 Kg + 0.1 Zinc sulfate + + 0.2% Ferrous sulfate,
Te F.Y.M 1.0 Kg +0.2% Copper sulfate +0.1% Boron ) were taken along with untreated control.
Broadcasting was done at different days. Observations were recorded at 30, 60, 90, 120, 150 and 180
DAS. Vegetative growth parameters like Plant height (cm), Plant spread (cm) per plant, Numbers of
leaves per plant, No. of Branch per plant, Stem girth (cm), Leaf area (cm?). Broadcasting of different
doses of FYM and micro nutrients influenced on all characters of litchi.
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Introduction

The Litchi (Litchi Chinese L) is an important subtropical evergreen fruit crop grow nine the
foothills of Himachal Pradesh. It belongs to the family Sapindaceae and 2n-30, is believed to
have originated from Southern China particularly the province of Kwan tong. It is highly
specific to climatic requirements and due to this reason its cultivation is restricted to few
countries in the world. India is the second largest producer of litchi in the world after china,
among fruit crops, litchi rank seven thin areas and ninth in production. Litchi was introduced
the 18™ century through Burma and from there, it spread to many countries. India and China
account for 91 per cent of the world litchi production, but it is mainly marketed locally. In
India total area covered by fruit crop is 6.53 M ha, production is 96.75million metric ton and
per unit area production of fruit crop is 11.6 MT/ha (Indian Horticos-2018-19) In India, litchi
fruit crop covered area is 0.09Mha, production is 0.71 million metric ton and productivity of
litchi crop is 7.0 MT/ha (Indian Horticos-2018-19) and in Himachal Pradesh area under litchi
cultivation is 3,362 hectare the production of3, 702MT (Anonymous, 2016). In India, litchi is
successfully grown in Assam, Bihar, Orissa, and West Bengal, Tripura, Punjab Uttaranchal,
Himachal Pradesh and Chhota Nagpur belts of the country. Bihar is the leading producer in
litchi and accounts for the 74 per cent production of the country. The probable reasons for low
yield are the narrow genetic base of the crop, non availability of superior cultivars, traditional
production systems, poor technological support and high incidence of insect pests coupled
with poor post-harvest management practices. Litchi being a non-climacteric fruit, does not
improve in quality after harvesting, but has to ripen on the tree. It is a fruit with sweet,
translucent and juicy flesh. Sugar content in different cultivars ranges from 6.74 to 18.86 per
cent. Besides sugar, litchi contains (0.8-0.9%) protein, 0.3% fat, 0.7% minerals and vitamin C
(40-60 mg/100g pulp). Which is immediately beneath the skin? Flavour of the aril varies with
cultivar, which is distinctive. Seeds are bold but in some cultivars seeds are partially
developed, due to failure of pollination, referred to as ‘chicken-tongue’ seed. The trees with
small seeded fruits are prized because of the greater portion of pulp. Relative ratios between
these sugars may be different in various cultivars, stage of maturity and invert’s activity
(Kumar, 2014). Micronutrients plays specific role in improving the growth, yield and quality
of litchi even through these elements are needed in small quantities. Zinc is essential required
for growth and development in litchi and is involved in diverse range of enzyme system.
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The functional role of zinc includes auxin meta bolism,
influence on activating enzyme synthesis and stability of
ribosomal fractions (Tisdale et al, 1985).

Material and Methods

The present investigation entailed “Effect of FYM and micro
nutrients on growth, and development of Litchi (Litchi chine
sis Sonn.)” was carried out under Prayagraj agro climatic
conditions at the Horticulture Research Farm, Department of
Horticulture, Naini Agricultural Institute, Sam Higginbottom
University of Agriculture, Science and Technology,
Prayagraj. The experimental site is situated between latitude
25°57’ North and longitude of 80° 5’ east and at an altitude of
98 meters above mean sea level (MSL). The experimental
land is situated in the river basin of the Ganga and the
Yamuna. The experiment was conducted in Randomized
Block Design having 9 treatments in 3 replications. The
allocation of the different treatments of the individual newly
growth litchi planted plots of field using random number in
each replication. The treatments were using for measuring the
effect of FYM and micronutrient, treatment viz, To (control),
T: (F.Y.M 1.0 Kg + 0.2% Zinc sulfate), T. (F.Y.M 1.0 Kg +
0.2% Boron), Tz (F.Y.M 1.0 Kg + 0.2% Ferrous sulfate), T,
(F.Y.M 1.0 Kg + 0.2% Boron + 0.2% Copper sulfate), Ts
(F.Y.M 1.0 Kg + 0.2% Zinc sulfate + 0.1% Boron), Tg
(F.Y.M 1.0 Kg + 0.2% Boron + 0.1% Zinc sulfate), T (F.Y.M
1.0 Kg + 0.2 Zinc sulfate + 0.1% Ferrous sulfate), Tg (F.Y.M
1.0 Kg + 0.1 Zinc sulfate + + 0.2% Ferrous sulfate), T
(F.Y.M 1.0 Kg +0.2% Copper sulfate +0.1% Boron). To keep
experimental plot free from the weed manually hand weeding
should be done and for the control of insect and pest using
chlorpyriphos 2ml/ltt. The observation were recorded Plant
height (cm), plant spread (cm? per plant), Numbers of leaves
per plant, No. of Branch per plant, Stem girth (cm) at 30, 60,
90, 120, 150 and 180 DAS, Leaf area (cm?).

Result and Discussion

The maximum plant height was recorded from 30" day
To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron (93.86cm)
followed by T5:FYM1.0kg+0.2% Zinc sulfate+ 0.1% Boran,
T6:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
T4:FYM1.0kg+0.2% Copper sulfate. However minimum
plant height was recorded Ty control (77.77 cm). At 60" day
To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron (99.73cm)
followed byT7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous
sulfate, T6:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate and
Te:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant height was recorded T, control
(88.47cm). At 90" day To:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron (106.96cm) followed byTs:FYM1.0kg+0.2%
Ferrous sulfate +0.1% Zinc sulfate, T5:FYM1.0kg+0.2% Zinc
sulfate+ 0.1% Boron and T3:FYM1.0kg+0.2% Ferrous
sulfate. However minimum plant height was recorded To
control (98.44). At 120" day Te:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (117.13cm) followed
byT7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous
sulfate. Tg:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate and
T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant height was recorded T, control
(107.38). At 150" day To:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron (130.46cm) followed
byT7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous
sulfate. T¢:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate and
T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.

http://www.phytojournal.com

However minimum plant height was recorded T, control
(115.58). maximum plant canopy was recorded for 30" day
To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron (44.39cm)
followed by T4:FYM1.0kg+0.2% Copper sulfate, T2:
FYM+1.0kg+0.2% Boron, T3:FYM1.0kg+0.2% Ferrous
sulfate and T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc
sulfate. However minimum plant height was recorded To
control (26.33 cm).

At 60" day To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron
(46.76cm) followed byTs:FYM1.0kg+0.2% Copper sulfate,
T2: FYM+1.0kg+0.2% Boron, T3:FYM1.0kg+0.2% Ferrous
sulfate, T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc
sulfate and T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous
sulfate. However minimum plant canopy (cm) was recorded
To control (28.42cm). At 90" day To:FYM1.0kg+0.2%

Copper  sulfate  +0.1% Boron (48.57) followed
byT4:FYM1.0kg+0.2% Copper sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate,

T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate and
T,: FYM+1.0kg+0.2% Boron. However minimum plant
canopy (cm) was recorded To control (31.16). At 120" day
To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron (53.11cm)
followed byTs:FYM1.0kg+0.2% Copper sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate,
T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate, T2:
FYM+1.0kg+0.2% Boron and T3:FYM1.0kg+0.2% Ferrous
sulfate. However minimum plant canopy (cm) was recorded
To control (37.49). At 150" day To:FYM1.0kg+0.2% Copper

sulfate +0.1% Boron (56.54cm) followed
byT4:FYM1.0kg+0.2% Copper sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate,

T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate, T.:
FYM+1.0kg+0.2% Boron and T3:FYM1.0kg+0.2% Ferrous
sulfate. However minimum plant canopy (cm) was recorded
To control (40.49). maximum stem diameter (cm) was
recorded for 30" day To:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron (2.08) followed by Tg:FYM1.0kg+0.2% Ferrous
sulfate +0.1% Zinc sulfate, To:FYM+1.0kg+0.2% Boron,
T1:FYM+1.0kg +0.2% Zinc sulfate, T¢FYM1.0kg+0.2%
Boron+0.1% Zinc sulfate and T7:FYML1.0kg+0.2%Zinc
sulfate+0.1% Ferrous sulfate. However minimum stem
diameter (cm) was recorded To control (1.47). At 60" day
To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron (2.21)
followed byTg:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc
sulfate, T6:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T5:FYM1.0kg+0.2% Zinc sulfate+ 0.1% Boron and
T3:FYM1.0kg+0.2% Ferrous sulfate. However minimum
stem diameter (cm) was recorded To control (1.62cm). At 90t
day Ts:FYM1.0kg+0.2% Ferrous sulfate (2.44) followed
byTe:FYM1.0kg+0.2% Copper sulfate +0.1% Boron,
T6:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate, T2:
FYM+1.0kg+0.2% Boron and T7:FYM1.0kg+0.2%Zinc
sulfate+0.1% Ferrous sulfate. However minimum stem
diameter (cm) was recorded To control (1.94). At 120" day
To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron (2.47cm)
followed byT3:FYM1.0kg+0.2% Ferrous sulfate,
T5:FYM1.0kg+0.2% Zinc sulfate+ 0.1% Boron and
T6:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate. However
minimum stem diameter (cm) was recorded T, control (2.01).
At 150" day To:FYM1.0kg+0.2% Copper sulfate +0.1%
Boron (2.51) followed byT3:FYMZ1.0kg+0.2% Ferrous sulfate,
T5:FYM1.0kg+0.2%  Zinc  sulfate+ 0.1%  Boron,
Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate and
T2: FYM+1.0kg+0.2% Boron. However minimum stem
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diameter (cm) was recorded To control (2.06). maximum
number of leaves plant® was recorded for 30" day
To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron (125.49)
followed by Ts:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc
sulfate, T.:FYM+1.0kg+0.2% Boron, T1:FYM+1.0kg +0.2%
Zinc sulfate, Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate
and T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate.
However minimum number of leaves plant* was recorded To
control (96.07). At 60" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (142.06) followed
byTg:FYM1.0kg+0.2%Ferrous sulfate +0.1% Zinc sulfate,
T6:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T5:FYM1.0kg+0.2% Zinc sulfate+ 0.1% Boron and
T3:FYM1.0kg+0.2% Ferrous sulfate. However minimum
number of leaves plant™® was recorded Ty control (115.89). At
90" day To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron
(160.54) followed byTe:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron, T6:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T2: FYM+1.0kg+0.2% Boron and T7:FYMZ1.0kg+0.2%Zinc
sulfate+0.1% Ferrous sulfate. However minimum number of
leaves plant was recorded Ty control (130.59). At 120" day
To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron (182.95)
followed byTs:FYM1.0kg+0.2% Ferrous sulfate,
T5:FYM1.0kg+0.2% Zinc sulfate+ 0.1% Boron and
T6:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate. However
minimum number of leaves plant® was recorded T, control
(150.14). At 150" day To:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron (183.55) followed byTs:FYM1.0kg+0.2%
Ferrous sulfate, T5:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, TeFYML1.0kg+0.2% Boron+0.1% Zinc sulfate,
T8:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate and
T2: FYM+1.0kg+0.2% Boron. However minimum number of
leaves plant? was recorded To control (228.81). maximum
Leaf area (cm) was recorded for 30" day To:FYM1.0kg+0.2%
Copper sulfate +0.1% Boron (25.38) followed by
T1:FYM+1.0kg +0.2% Zinc sulfate, T.:FYM+1.0kg+0.2%
Boron, T3:FYM1.0kg+0.2% Ferrous sulfate,
T4FYM1.0kg+0.2% Copper sulfate, Ts:FYM1.0kg+0.2%
Zinc sulfate+ 0.1% Boron, T:FYM1.0kg+0.2% Boron+0.1%
Zinc sulfate, T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous
sulfate and Tg:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc
sulfate. However minimum Leaf area (cm) was recorded To
control (20.17). At 60" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (25.76) followed byT::FYM+1.0kg
+0.2%  Zinc sulfate, T:FYM+1.0kg+0.2%  Boron,
T3:FYM1.0kg+0.2% Ferrous sulfate, TiFYMZ1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, TeFYML1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Te:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum Leaf area (cm) was recorded T, control
(20.70). At 90" day To:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron (26.52) followed Ti:FYM+1.0kg +0.2% Zinc
sulfate, T2:FYM+1.0kg+0.2% Boron, T3:FYM1.0kg+0.2%

Ferrous sulfate, TiFYM1.0kg+0.2% Copper sulfate,
Ts:FYM1.0kg+0.2%  Zinc  sulfate+  0.1%  Boron,
Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,

T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Te:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum Leaf area (cm) was recorded T, control
(26.52). At 120" day To:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron (27.36) followed byTi:FYM+1.0kg +0.2% Zinc
sulfate, T2:FYM+1.0kg+0.2% Boron, T3:FYM1.0kg+0.2%
Ferrous sulfate, TsFYM1.0kg+0.2% Copper sulfate,
Ts:FYM1.0kg+0.2%  Zinc  sulfate+ 0.1%  Boron,
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Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Ts:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum Leaf area (cm) was recorded T, control
(22.36). At 150" day To:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron (28.73) followed byT1:FYM+1.0kg +0.2% Zinc
sulfate, T.:FYM+1.0kg+0.2% Boron, T3:FYM1.0kg+0.2%

Ferrous sulfate, TsFYM1.0kg+0.2% Copper sulfate,
Ts:FYM1.0kg+0.2%  Zinc  sulfate+ 0.1% Boron,
Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,

T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Te:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum Leaf area (cm) was recorded To control
(23.20). maximum number of branches per plant was recorded
for 30" day To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron
(6.15) followed byTi:FYM+1.0kg +0.2% Zinc sulfate,
T2:FYM+1.0kg+0.2% Boron, T3:FYM1.0kg+0.2% Ferrous

sulfate, T4:FYM1.0kg+0.2% Copper sulfate,
Ts5:FYM1.0kg+0.2% zZinc sulfate+ 0.1% Boran,
Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,

T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Te:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum number of branches per plant was
recorded T, control (4.41). At 60" day To:FYM1.0kg+0.2%
Copper  sulfate  +0.1% Boron  (5.84) followed
byT1:FYM+1.0kg +0.2% Zinc sulfate, T,:FYM+1.0kg+0.2%
Boron, T3:FYM1.0kg+0.2% Ferrous sulfate,
T4 FYM1.0kg+0.2% Copper sulfate, Ts:FYM1.0kg+0.2%
Zinc sulfate+ 0.1% Boran, Tg:FYM1.0kg+0.2% Boron+0.1%
Zinc sulfate, T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous
sulfate and Tg:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc
sulfate. However minimum number of branches per plant was
recorded T, control (7.96). At 90" day To:FYM1.0kg+0.2%
Copper sulfate +0.1% Boron (9.32) followed T1:FYM+1.0kg
+0.2%  Zinc sulfate, Tx:FYM+1.0kg+0.2%  Boron,
Ts:FYM1.0kg+0.2% Ferrous sulfate, T.:FYM1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boran, TgFYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Ts:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum number of branches per plant was
recorded To control (7.96). At 120" day To:FYM1.0kg+0.2%
Copper  sulfate  +0.1% Boron (12.86) followed
byT1:FYM+1.0kg +0.2% Zinc sulfate, T,:FYM+1.0kg+0.2%
Boron, T3:FYM1.0kg+0.2% Ferrous sulfate,
T4FYM1.0kg+0.2% Copper sulfate, Ts:FYM1.0kg+0.2%
Zinc sulfate+ 0.1% Boran, Tg:FYM1.0kg+0.2% Boron+0.1%
Zinc sulfate, T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous
sulfate and Tg:FYMZ1.0kg+0.2% Ferrous sulfate +0.1% Zinc
sulfate. However minimum number of branches per plant was
recorded To control (9.82). At 150" day To:FYM1.0kg+0.2%
Copper  sulfate  +0.1% Boron (16.49) followed
byT1:FYM+1.0kg +0.2% Zinc sulfate, T.:FYM+1.0kg+0.2%
Boron, T3:FYM1.0kg+0.2% Ferrous sulfate,
T4FYM1.0kg+0.2% Copper sulfate, Ts:FYM1.0kg+0.2%
Zinc sulfate+ 0.1% Boran, Te:FYM1.0kg+0.2% Boron+0.1%
Zinc sulfate, T7:FYML1.0kg+0.2%Zinc sulfate+0.1% Ferrous
sulfate and Tg:FYMZ1.0kg+0.2% Ferrous sulfate +0.1% Zinc
sulfate. maximum plant spread (cm) (N-S) was recorded for
30" day To:FYM1.0kg+0.2% Copper sulfate +0.1% Boron
(42.89) followed by Ti:FYM+1.0kg  +0.2%  Zinc
sulfate, T.:FYM+1.0kg+0.2% Boron, T3:FYM1.0kg+0.2%

Ferrous sulfate, TsFYM1.0kg+0.2% Copper sulfate,
Ts:FYM1.0kg+0.2%  Zinc  sulfate+ 0.1%  Boron,
Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
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T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Ts:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (36.10). At 60" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (51.48) followed byTi:FYM+1.0kg
+0.2%  Zinc sulfate, T2:FYM+1.0kg+0.2%  Boron,
Ta:FYM1.0kg+0.2% Ferrous sulfate, TsFYM1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, TeFYML1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Te:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (44.86). At 90" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (61.29) followed T1:FYM+1.0kg +0.2%
Zinc sulfate, T2:FYM+1.0kg+0.2% Boron,
Ta:FYM1.0kg+0.2% Ferrous sulfate, TsFYM1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, TeFYML1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Ts:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (48.64). At 120" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (69.95) followed byT::FYM+1.0kg
+0.2%  Zinc sulfate, T2:FYM+1.0kg+0.2%  Boron,
Ts:FYM1.0kg+0.2% Ferrous sulfate, TsFYM1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, TeFYML1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Ts:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (54.81). At 150" day Te:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (80.40) followed byTi:FYM+1.0kg
+0.2%  Zinc sulfate, T2:FYM+1.0kg+0.2%  Boron,
T3:FYM1.0kg+0.2% Ferrous sulfate, TiFYMZ1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, Te:FYML1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Te:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (60.33). maximum plant spread (cm) (N-S) was
recorded for 30" day To:FYM1.0kg+0.2% Copper sulfate
+0.1% Boron (28.20) followed by Ti:FYM+1.0kg +0.2%
Zinc sulfate, T2:FYM+1.0kg+0.2% Boron,
T3:FYM1.0kg+0.2% Ferrous sulfate, T.:FYMZ1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, TeFYML1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
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Te:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (23.78). At 60" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (39.17) followed byTi:FYM+1.0kg
+0.2%  Zinc sulfate, T2:FYM+1.0kg+0.2%  Boron,
Ta:FYM1.0kg+0.2% Ferrous sulfate, TsFYM1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Tg:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (30.88). At 90" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (49.57) followed T1:FYM+1.0kg +0.2%
Zinc sulfate, T2:FYM+1.0kg+0.2% Boron,
Ts:FYM1.0kg+0.2% Ferrous sulfate, T.FYM1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Tg:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (38.67). At 120" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (56.31) followed byT::FYM+1.0kg
+0.2%  Zinc sulfate, T2:FYM+1.0kg+0.2%  Boron,
T3:FYM1.0kg+0.2% Ferrous sulfate, T.FYMZ1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Ts:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (47.42). At 150" day To:FYM1.0kg+0.2% Copper
sulfate +0.1% Boron (66.47) followed byT::FYM+1.0kg
+0.2%  Zinc sulfate, Tx:FYM+1.0kg+0.2%  Boron,
T3:FYM1.0kg+0.2% Ferrous sulfate, T.FYMZ1.0kg+0.2%
Copper sulfate, Ts:FYM1.0kg+0.2% Zinc sulfate+ 0.1%
Boron, Te:FYM1.0kg+0.2% Boron+0.1% Zinc sulfate,
T7:FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate and
Tg:FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate.
However minimum plant spread (cm) (N-S) was recorded To
control (57.75).

The increase in vegetative growth due to application of boric
acid and zinc sulfate are in agreement with the work of
Awasthi et al. (1975) @ and Hoda. These findings are also in
congruence with work of Sharma (2001) on apple, Khan et al.
(2012) B1 on citrus, Meena et al. (2014) on Aonla and Prakash
et al. (2017) 8 on Capegoose berry, of Das et al., (2006) in
sapota and Putulndriyani (2011) in pineapple.

Table 1: Effect of FYM and micro nutrients on growth of Litchi (Litchi chine sis L.) cv. Purvi

Plant height (cm)

Plant canopy (cm) Stem diameter (cm)

Treatment
o —T30]60] 90 | 120 | 150 | ... ] 30 | 60 | 90 [ 120150 | .. ] 30 | 60 | 90 | 120150
No. Treatments Combinations Initial Days|Days| Days | Days | Days Initial Days|Days|Days|Days Dayslnltlal Days|Days|Days|Days|Days
T0 Control 65.23177.77188.4798.44 [107.38115.58 24.55 26.3328.4231. 1637.49140.49| 1.30 | 1.47|1.62 | 1.94] 2.01|2.06
T1 FYM+1.0kg +0.2% Zinc sulfate__|76.03/82.5091.04101.77/106.67/120.20]32.58 |34.4936.5038.3342.17144.68 1.80 |2.00| 2.13| 2.24|2.33]2.39
T2 FYM+1.0kg+0.2% Boron 81.0587.5893.501102.40[112.17/122.66|39.45 42,4943 5947 4149.2351.38| 1.83 |2.01|2.16|2.35|2.41]2.46
T3 FYML.0kg+0.2% Ferrous sulfate _|77.15/88.9396.96/102.49/109.67[124.69 38.99 [20.36/42.78145.6849.0152.54 1.67 |1.04|2.05|2.44]2.46|2.48
T4 FYMZL.0kg+0.2% Copper sulfate _|82.80/91.3395.10/102.02[112.99/128.92|39.4443.3246.72/48 3451.10553.50 1.40 | 1.93|2.07|2.22|2.36] 2.39
0, H 0,
T5 FYMl'Ong'O'Zé’Oﬁ;’r‘]C sulfate+ 0.1 | g6 6503 41l08.26/102.511112.641124.5030.51[33.71(36.76(38.5440.82443.47| 1.71 |1.93|2.12|2.24|2.33 | 2.38
0, 0, 1
T6 FYMl'Okg"o'zﬁngO”*O'“’Z'”C 73.55092.5399.311101.06[114.02/125.16|34.84 [36.32138.44140.9544.03046.72| 1.82 |1.98[2.10[2.29|2.30|2.35
T7 FYM1'°k9;§'r2c)(ﬁ’szs'3ff§t";fate+0'1% 76.52(91.2398.63/101.09|114.99/133.33| 36.82 [38.37/40.60142.6946.0549.52| 1.84 |1.98|2.15[2.23|2.28(2.34
T8 FYM1.0kg+0.2% Ferrous sulfate |, 40101 7106 891102.801112.83129.1340.97 42.34l44 3446 5249.8851.44| 1.81 |2.02[2.10|2.22|2.32| 2.47
+0.1% Zinc sulfate
0,
T9 FYMl'Ok%Ol';f’Bgfg’rfer sulfate |56 63193 8699.731106.96(117.13130.46{42.57 144.30046 76148 57/53.11/56 54| 1.95 | 2.08|2.21|2.36| 2.47| 2.51
F-Test S| s|s|s|s|s | s|s|s|slsls|s|s|s[s|s[s
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C.D.at 0.5% 3.044|3.044{1.583)4.1481.976|2.580 |2.888 0.4030.8330.912|0.9800.316 0.100(0.070j0.107/0.112(0.075/0.075
SEd(3) 1.44900.7541.4490.754| 1.9740.941 | 1.374/0.1920.397)0.4340.4660.150]0.048/0.0330.0510.0530.0360.036
Number of leaves per plant Leaf area (cm) Number of branches per plant
Treﬁltg”e“t szﬁzf;”a‘i?gas [ 30 [ 60 | 90 | 120 [ 150 [30 [ 60 | 90 [120|150] .. 130 | 60 | 90 [120 150
' Days | Days | Days | Days | Days |Days|Days|Days|Days|Days Days|Days|Days|Days|Days
TO Control 70.41]96.07 [115.89130.59150.14183.5520.17]20.7021.2322.36223.20] 2.91 | 4.41|5.84|7.96|9.82 [11.71]
T FYMJ’l'z'l‘J?f;tg'Z% ZINC |04 78 98.16 [122.420132.741156 56/192.8023.7004.11125.76126.6527.43 4.03 |5.23|6.99|8.49[11.05(15.06
T2 |FYM+1.0kg+0.2% Boron |91.50] 98.31 [127.08140.59]169.62/198.42]23.4924.0925.7526.8326.81] 4.06 |5.98|7.51|8.44 [11.72]15.32
0,
T3 FYMl'Okgl;?;eA’ Fermous | 9g|112.13131.29144.901162.730187.20124.50024.2126.20127.2327.65| 3.4 |5.57|7.50|8.76[12.5314.98
T4 FYMl'Okgl;?étzg/" Copper | o, 571105.70129.511147.19171.58195.42024.6904.41125.76126.3507.75 3.78 |5.31 | 7.52| 8.40 [12.22}15.21
—
15 | FYMLOKG+0.2% Zinc |46 191414 g5t 35 801150.86/174.85(196.2923.4224.0925. 2426 7527.79| 3.55 |6.08|8.18|9.02[11.57}14.89
sulfate+ 0.1% Boron
0,
T6 FYMLOkg+0.2% g 911111 230135 830155 171180.53207.7923.8224.30125.4926.7327.28 3.53 |5.916.95|9.00 [12.8416.16
Boron+0.1% Zinc sulfate
FYM1.0kg+0.2%Zinc
T7 sulfate+0.1% Ferrous  |94.29[114.89132.521151.60/174.801216.45(24.1524.66125.22126.8428.27| 3.73 |5.52|7.79|8.49[12.52/15.69
sulfate
0,
18 |FYML.Okg+0.2% Ferrous| o, 111y 15 59135 101143 55181.15220.1924. 34124 54258026 .80128.31| 3.47 |5.81|7.52|9.22[12.13015 59
sulfate +0.1% Zinc sulfate
0,
19  |FYMLOkg*0.2% Copper|qq ooty o5 40 42 06160.54182.95228.81125.3825.7626.5227.36128.73| 4.28 |6.15|7.96|9.32[12.86(16.49
sulfate +0.1% Boron
F-Test S| s|s|sSs|s|s|s|s|s|s|s|s|s|s|s]|s]|s
C.D.at0.5% 3.087|5.263]4.636 | 2.568| 1.852 | 5.4910.5400.1880.1650.1920.197/0.5100.93400.51400.66311.064]1.084
S.Ed (+) 1.469]2.505|2.207 | 1.222]0.881 | 2.6140.257/0.0890.079/0.091/0.094/0.243[0.4440.2450.3150.506/0.516
Treatment Plant spread (cm) (N-S) Plant spread (cm) (E-W
No Treatments Combinations Initial 30 | 60 | 90 | 120 | 150 Initial 30 | 60 | 90 | 120 | 150
' Days|Days|Days|Days|Days Days|Days|Days|Days|Days
T0 Control 28.39[36.10[44.86/48.64/54.81/60.33| 18.30 |23.78/30.88[38.6 7|47.4257.75
T1 FYM+1.0kg +0.2% Zinc sulfate 30.72[37.94/48.71/56.32/63.82[70.37| 21.17[27.86[35.85/43.27/52.47[63.08
T2 FYM+1.0kg+0.2% Boron 31.43[39.14]46.48[58.31[68.08|78 54| 21.58 |26.65/36.51/46.18|51.52/60.55
T3 FYML.0kg+0.2% Ferrous sulfate 31.3138.31/48.75/59.32/68.72[74.34] 20.69[27.38[37.51/48.28]55.28/61.32
T4 FYM1.0kg+0.2% Copper sulfate 32.64]39.53[48.50/60.34/61.63[79.61] 19.27 |27.21/38.47[48.90[53.28/61.98
T5 FYML.0kg+0.2% Zinc sulfate+ 0.1% Boron 31.87[38.56/48.65/61.32[70.04]78.38| 20.17 |27.6437.18]48.95/54.52/63.04
T6 FYML.0kg+0.2% Boron+0.1% Zinc sulfate 33.59[39.84]49.16/58.36/67.36(78.34| 21.45 |27.39[36.14/44.55/54.42/63.74
T7 FYM1.0kg+0.2%Zinc sulfate+0.1% Ferrous sulfate |31.4440.51|50.54|59.41|67.40|79.24] 22.19 |27.14|37.78/45.80|54.76(63.83
T8 FYM1.0kg+0.2% Ferrous sulfate +0.1% Zinc sulfate |30.09(41.22|50.31/58.51|68.41/79.52| 22.20]27.10|37.31/48.35|54.72|65.57
T9 FYML.0kg+0.2% Copper sulfate +0.1% Boron __ | 33.78 42.89|51.48/61.29]69.95/80.40| 22.68 [28.20[39.17/49.57/56.31/66.47
F-Test S|s|s|s|s|s|s|s|s]|s]|s
C.D.at 0.5% 1.8510.819]0.526/0.573(0.951/1.909] 0.801 |1.419[2.160/1.001[3.056/8.531
S.Ed (+) 0.881]0.390[0.250[0.273]0.453/0.909] 0.381 [0.675[1.028]0.447|1.455(4.060
Reference and yield of pomegranate cv. Gnash in hast bather.
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