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ABSTRACT

“EFFECT OF DIFFERENT MULCHES ON YIELD, QUALITY
AND STORAGE OF ONION BULBS IN KHARIF SEASON (CV.
PHULE SAMARTH)”
by
NAIKWADI MOHAN BABURAO
A Candidate for the degree
of

MASTER OF SCIENCE (AGRICULTURE)

In
HORTICULTURE
2006
Research Guide : Dr. $.D. Masalkar
Department : Horticulture

The present investigation was conducted at ‘Scheme for
Esearch on Onion storage’, Department of Horticulture, MPK.V,
Rahuri during year 2005-06 on newly recommended onion ﬁv. Phule
Samarth. The experiment was laid out in Randomized Block Design
with 4 replications consisting of 7 treatments, viz., Black polyethylene
sheet mulch, white polyethylene sheet mulch, black polyethylene strip
mulch, white polyethylene strip mulch, wheat straw mulch, sugarcane

trash mulch and control.
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Abstract contd..... Naikwadi M.B.

The results indicated that the maximum plant height was
reported in sugarcane trash mulch (68.7 cm) which was at par with black
polyethylene sheet mulch (67.42 cm). Maximum number of leaves were
observed in black polyethylene sheet mulch (10.65) while the lowest

plant height and number of leaves were reported in control.

Minimum premature bolting was recorded in control
(1.87%), while maximum premature bolting was observed in black
polyethylene sheet mulch (4.95 %) and sugarcane trash mulch (4.87 %).
Maturity of onion crop was prolonged due to black polyethylene sheet
mulch (117.25 days),while early maturity was reported in control (87
days). The lowest neck thickness (0.95 cm), the lowest equatorial
diameter (4.82 cm) and the lowest polar diameter (5.15 cm) was
observed in control plot. The highest neck thickness (1.16 ¢m) and the
highest polar diameter (5.91 cm) was reported in black polyethylene
sheet mulch, while highest equatorial diameter (6.55 cm) was reported

in sugarcane trash muich.

The highest marketable bulb yield (28.69 t/ha) and total
bulb yield (33.45 t/ha) was reported in sugarcane trash mulch which was

at par with black polyethvlene sheet mulch.

Biochemical parameters,except T.S.S. of onion bulbs were
not influenced due to various mulches. The highest T.S.S. was recorded

in black polyethylene sheet mulch.
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Abstract contd..... Naikwadi M.B. "

PLW losses and rotting losses were not affected
significantly due to different mulches. Minimum sprouting losses were
recorded in white polyethylene strip mulch (1.44 %) and the highest
in white polyethylene sheet mulch (6.56 %). The lowest total losses
(14.87 %) were recorded in control which was at par with sugarcane
trash mulch (15.62 %), while maximum total losses (21.75 %) were
recorded in black polyethylene sheet mulch.

Nutrient status of soil was not influenced significantly due
to various mulches. The soil temperature was significantly increaSed
under black polyethylene sheet mulch (38.93°C) than control (35.91°C).

Weed intensity was effectively decreased in black
polyethylene sheet mulch while white polyethylene sheet mulch failed
to control weeds.

The highest net profit (Rs. 1,34,735 / ha) and the highest
Cost : benefit ratio (6.63 ) was obtained in sugarcane trash mulch, while
the lowest net protit (Rs. 70135 / ha) and the lowest Cost : benefit ratio

(1.16) was recorded in white polyethylene sheet mulch.

Page No 1 to 83
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1. INTRODUCTION

The Allium cepa belonging to family Aliaceae, has been
under cultivation for over 5000 years. It is thought to have been first
domesticated in mountainous regions of Turkmenistan, Uzbekistan,
North [ran and Afghanistan (Vavilov, 1951).

Onions are consumed in rather small quantitics by most
families. Onions can be caten raw or cooked. They are also used as a
seasoning for a wide variety of dishes and chosen for salads. It is used
in processed forms, such as flakes, powder. Nadkarni (1927) reported
many medicinal properties of onion. Onions are diuretic, applied on
bruises, boils and wounds, relieves heat sensation etc. Researchers also
suggested that onions in the diet may play a part in preventing heart

disease and other ailments (Hanley and Fenwick, 1985; Augusti, 1990).

Onion has high nutritive value. Composition of onion bulb

is given below.

Table 1. Composition of onion bulb* (per 100 g of edible portion)

Moisture - 86.4 g lvit.C—11 mg
Carbohydrates — 11.09 g Calcium — 180 mg
Protein—-12 g Phosphours — 50 mg
Fibre- 0.6 g Iron - 0.7 mg

Mineral - 0.4 g Nicotinic acid — 0.4 mg
Thiamine — 0.08 mg Riboflavin — 0.01 mg

* Aykroyd (1963)




Onion is one of the most important vegetable crop grown
in India. India ranks second after China, in area and production of
onion. India is having 5.30 lakh hectares of land under onion crop with
production of 55 lakh tonnes of bulbs for local as well as export
purpose (Anonymous 2006). Maharasthra is the leading state for onion
production with 75.5 thousand hectare area and 1535 thousand tonnes
of production followed by Karnataka (Anonymous 2005). Inspite of
large production, the productivity of onion in India is only 10.5 to 11.5

t/ha, which is very low when compared with the world.

Omnion is a photothermosensitive crop and requires specific
temperature and day length for vegetative growth and bulb
development. In Maharashtra, onion can be taken in rabi, kharif and
late kharif season. In kharif season, there are heavy rains and weather is
cloudy which favours weed growth, attack of pest and diseases like
thrips and purple blotch, respectively. Other problems are poor keeping

quality, rotting and sprouting losses in storage.

Phule Samarth, a new onion cultivar has early maturity and
natural top fall is suited for Aharif season having productivity 28.16
t/ha.

There appears a great scope for improvement in present
soil and water management practices to increase yield along with
quality parameter. Mulches are covering material to soil surface. The
use of mulch in onion is an accepted practice in Western countries. [t

conserves soil moisture, suppresses the weed growth, regulates the soil



temperature, improves the soil structure and checks the soil erosion.
Mulching also helps in establishment of seedling and plant growth.
Benefits of plastic mulch are probably associated with better diurnal
pattern of soil temperature and wider canopy-air temperature (Pandey
and Singh 1998). Plastic mulch reduces weed infestation and ultimately

the cost of weeding (Wivutvongvana ef af., 1998),

Theoretically any type of material can be used as a mulch,
but in practice, only a few are more admirably suited for horticultural
crops. There is amazing variety in the materials employed. They being
as varied as plant residues which include dry leaves, com-;stalks, saw
dust, grain straw, hay, Pine needles, cane trash, wood-wool and
materials like asphalt paper, glass-wool, Al-foil, bituminous emulsions,
polyethylene plastic etc. Choice of mulching material would, however,
depend upon it’s easy availability, suitability, efficiency and economy.
In present investigation, the synthetic mulches, such as white
polycthylene, black polyethlene and organic mulches such as sugarcane
trash, straw mulch will be used. The relative efficiency of these mulches
for weed control, yield, quality of crop need to be studicd.

Hence, the present investigation is undertaken with the
following objectives
1.  To study the effect of different mulches on yicld and quality of

onion bulbs.
2. To study the effect of different mulches on storage of onion
bulbs.

3.  To standardize the suitable mulch for kharif onion.
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2. REVIEW OF LITERATURE

The literature related to the present investigation entitled,
“Effect of different mulches on yield, quality and storage of onion bulbs
in kharif season (cv. Phule Samarth)” has been referred from available
resources. The references of relevant crop has been also collected and

systematically presented in respective headings.
2.1 Plant growth parameters

Kirti Singh and Sethi (1966) reported that organic mulches
caused earlier maturity in potato as compared to polyethylene mulch
and control, whereas polyethylene mulch had an adverse effect on crop

maturity and seemed to enhance the time taken for maturity of the crop.

Kashyap et al. (1967) revealed that the. growth of the plants
such as height, number of leaves and girth- of plants showed significant
differences due to different kinds of mulches. Bumper growth was
observed under paddy husk, while sawdust reduced all growth

characters of the plant.

Cho et al. (1982) reported that a 0.03 mm polyethylene
mulch increased plant height, number of leaves, fresh and dry weights
of whole plants and fresh bulb weight compared with unmulched

control. Later, the mulch was removed, which increased bolting.



Chung (1987) found that mulching with polyethylene film
gave highest bulb yield and caused faster maturity of plants, high
growth rate, increased bulb weight and number of cloves per bulb and

increased rate of secondary growth.

Suh and Kim (1991) applied transparent polyethylene film
mulches and black polyethylene film mulches to onion crop on 3 dates
(30" Oct., 25" Nov. and 20" Dec.) and revealed that plant growth was
improved by mulching and the earliest mulching date was more
effective than later ones, Only the transparent polyethylene film applied

on 30 October increased the level of bolting.

Adetunjii (1994) compared the soil solarization with
transparent polyethylene film with organic mulches and with a no
mulch treatment and reported that, except sawdust mulch, mulching

significantly enhanced vegetative growth and bulb yield.

Deka and Shadeque (1994) conducted experiment to find
out the effect of various mulching materials as well as different clove
sizes on growth and yield of garlic and revealed that the effect of
mulching on plant height and number of leaves was statistically
significant at all stages of observation with highest plant height of 43.0
cm and number of leaves (7.4) was recorded in paddy straw mulch 120

DAS.

Baten et al. (1995) evaluated different mulches for their
effects on growth and yield of late planted garlic and reported that

plants treated with any of the mulches showed significant increase in



plant height, number of leaves per plant, length of leaf, length of

pseudostem etc.

Chhangani (1998) reported that the number of leaves per
plant was significantly reduced with groundnut shell and saw dust
mulches while length of leaf was maximum with polyethylene muich

and minimum with sawdust.

Rahman and Khan (2001) studied the effect of mulches on
morpho-physiclogical attributes of onion and reported that the dry
matter accumulation, leaf area index, plant height and root length were
significantly influenced by mulches. Ash mulch induced early flowering

than other mulches.
2.2 Bulb observations

Sumi et al. (1986) reported that the mulching gave a
maximum yield of 10.13 t ha” with an average bulb size of 31.22 g

compared with 6.06 t ha' and 19.01 g,respectively for unmulched plot.

Chung (1987) reported that the mulching with polyethylene
film gave the highest yield, it increases the bulb weight of garlic,
however the number of shortened or abnormal flower stalk and the
proportion of cracked bulbs were also higher in mulched crops than in

those grown in bare ground.

Asandhi et al. (1989) mulched the garlic Cv. Lumbu Hijau
with rice straw, transparent plastic and black plastic and cabbage

residue was incorporated into soil at 50g /50g soil and revealed that



mulching with rice straw gave the maximum bulb yield (2.81 cm in

diameter) and maximum number of cloves /bulb (12.75).

Abdel (1990) studied the influence of mulching on
irrigated and non-irrigated yellow onion cultivar and reported that the
mulching treatment with furrow irrigation gave the maximum bulb

length and bulb diameter.

Vidyasagar and Monica (1993) observed that in general,
bulb yield significantly and positively associated with bulb size,
equatorial and polar diameter, plant height, leaf breadth and neck

thickness.

Baten et al. (1995) reported that different mulches caused
significant increase in bulb and neck diameter in garlic compared with
control. Bulb length, bulb diameter, clove length, clove diameter, clove

number were also significantly higher in mulched plot.

Chen and Chen (1997) found that the plastic film mulching
increased plant height, leaf area index, dry matter accumulation and
tuber yield of potatoes. The percentages of large and medium sized

tubers were also increased.

Chhangani (1998) revealed that the highest polar length of
bulb (5.59 cm) and the bulb diameter (7.58 ¢m) were obtained with
polyethylene mulch followed by millet chaff mulch, groundnut shell,

and the lowest values were noticed under saw dust including control.



2.3  Yield observations

Menezes et al. (1974) reported increased bulb yield at all

spacing in mulched field of garlic.

Suh (1991) reported that the total bulb yield was highest
with transparent polyethylene mulch (9198.2 kg/ha) as compared with
control (5433.9 kg/ha), but yield with black polyethylene mulch was

also significantly higher than that of control.

Khalak Iand Kumarswami (1992) conducted a trial on
potato €v. Kufri Jyoti and given three treatments (I) Non mulch (II)
straw mulch (III) polyethylene mulch. Mulching with straw and
polyethylene gave average yield of 182 and 16.7 tonnes ha’y

respectively compared with 14.2 t ha™ without mulching.

Vinay Singh et al. (1997) revealed that the mulching at 30
DAT gave maximum bulb yield (263.34 g/ha) followed by three hand
weedings at 30, 60 and 90 DAT.

Rekowska (1997) found that the mulches generally had a
positive effect on yield and crop quality. The black plastic film mulch
produced the largest and the heaviest bulbs and also gave the highest
average marketable yield of 13.3 t ha” compared with 10.15 t ha™ in

unmulched control.

Rekowska and Fiedorow (1998) reported that the garlic
crop mulched with transparent and black plastic film, rye straw, saw

dust or peat increased the bulb yield, with the highest marketable yield



in transparent and black plastic mulch (5.74 and 5.58 t ha’,
respectively) and the highest bulb quality.

Sarma et al (1999) revealed that the potato ¢v. Kufti
Megha mulched with black plastic film increased the tuber yield
significantly over normal planting methods. Plastic film conserved soil

moisture and helped in better crop growth and tuber yield.

Aggarwal er al (2002) reported that among the mulches in
garlic, the best performance was obtained with FYM. Organic mulches
were superior over synthetic mulches-and of the synthetic mulches,
black polyethylene gave better performance over transparent

polyethylene mulch and control interms of yield and cost benefit ratio.

Sahoo et al. (2002) conducted a experiment to study the
effect of plastic film mulching on potato and revealed that mulching
increased the tuber yield by 19.5 and 29.5 qt ha’ over unmulched
condition during the 2 years,respectively. The plant height, number of
tubers per hill and weight of tubers (g) per hill were more in mulched

treatments than unmulched treatment.

Eb-Shanawani et al. (2003) mulched the irrigated onion
field with transparent polyethylene film and found significant increase
in growth, yield and quality of onion plants grown in mulched plots
over other plots. Bulb yield increase over that of shaded ones was 97.05
per cent and. 18.03 per cent for mulched and unmulched plots,

respectively.
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2.4 Bio-chemical analysis

Kirti Singh and Sethi (1966) reported that mulching
treatment had no effect on moisture content of potato, however all
mulches except polyethylene caused increase in starch content, Straw
mulching markedly increased the starch content and decreased protein

and sugar content of the tuber.

Cho et al. (1982) reported that the polyethylene mulch
increased the fresh and dry weight of whole plants and fresh bulb

weights compared with unmulched control.

Vani et al. (1989) reported the highest TSS (11.44 %) of
muskmelon grown under transparent polyethylene mulch, followed by
yellow polyethylene mulch (9.39 %), control (9.20 %) and straw mulch
(7.86 %).

Abdel (1990) revealed that irrigation -and- clear
polyethylene mulch treatment with furrow cultivation gave the highest

values for percentage dry weight.

Dixit and Mujumdar (1995) revealed that all the mulches
(rice husk, paddy straw, saw dust, transparent polyethlene),except black
polyethylene and earthened up plots significantly increased the starch
content of tubers as compared to control. Paddy straw and rice husk
mulches significantly decreased the protein content of tubers while

control recorded higher protein content of tubers.
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Rekowska (1997) reported the highest bulb quality of

garlic with transparent or black plastic mulch,

Rahman and Khan (2001) reported that the dry matter

accumulation was affected by different mulches in onion.

Kolhe (2003) reported that yield and quality of musk
melon fruit is different under different mulches. TSS was the highest

(9.89° Brix) under grass mulch than other mulch treatments.
2.5 Storage studies

Sumiati (1989) conducted a experiment to study the effect
of mulch on fruit quality in tomato. The plants were mulched with rice
straw or black plastic. He revealed that, after storage, the fruit quality

indices were best in variants mulched with plastic.

Lang- - et al. (2001) conducted experiment to study the
effect of mulches on storage quality of apple and revealed that the
mulches increased the concentration of Ca, K and Mg in the soil and
soils CEC. These below ground changes were reflected in increase in
leaf potassium and calcium and severity of calcium related bitter peat

was significantly reduced.

Martins ef al. (2001) revealed that peach fruits harvested
from orchards with mulching presented a firmer texture than those
harvested from orchards without mulching. The sensorial analysis
showed that at the end of the storage period, the fruits harvested from

orchards with soil management consisting of mulching had better
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appearance, marketing quality and taste than those harvested from

orchards without mulching.
2.6 Nutrient status of soil

Kashyap et al. (1967) revealed that differences in chemical
composition of soil due te different mulches were not significant,
however the treatment (saw dust) which indicated higher available
nitrogen content in soil had indicated lower available phosphorus in

soil.

Adetunjii (1994) compared the soil solavization with
transparent polyethylene film with organic mulches and no mulch
treatment and reported that solarization conserved more soil moisture
and doubled the concentration of NH,"-N and NO;-N in soil as

compared with other mulches and control.

Baker et al. (1998) studied the interaction of poultry litter,
polythene mulch and floating raw covers on triploid watermelon and
revealed that the polyethylene mulch significantly increased the post—
harvest soil-NOj; and leaf — N concentration and increased yield and

yield components.

Xia et al. (1986) conducted ~experiment to study the effect
of film mulching for increasing hardiness of loquat and revealed that
available soil N, P and K increased by 23.3-28 per cent, 46-54.8 per
cent and 200 per cent, respectively compared with that at start of

mulching.
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Muralidhava and Raghuramulu (1997) concluded that
mulching increased the growth and yield of crop and improved the soil

nutrient status.

Neilsen et al. (2004) conducted a trial to study the use of
organic application to increase productivity of high density apple
orchard and revealed that the surface mulching improved soil nutrient

status and biological activity and buffered tree against moisture stress.
2.7 Soil temperature

Yamashita and Takase (1987) reported that the black
polyethylene film used for mulching onion sets, raised the soil
temperature, excessively. Use of polyethylene film coloured white on
the upper side and black below gave lower soil temperature than black

or silvered films and better leaf growth and bulb yields.

Cunha et al. (1993) reported that the transparent sheets
resulted in a greater increase in soil temperature followed by black
sheets, while white sheets resulted in the same temperature as in control

plots of garlic.

Rao and Pathak (1998) reported that mulching with black
polythene showed maximum soil temperature throughout the expt. in
Aonla, while sugarcane trash maintained minimum temperature

followed by grass, paddy straw and rice husk.

Harender Raj and Bhardwaj (2000) reported that mulching
with transparent polyethylene resulted in increase in temperature of soil.

The average soil temperature was highest at 8 cm soil depth in
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solarization treatment. The temperature was 4°C higher in solarized

beds than unsolarized plots.

Hoda-Ahmed ef al. (2000) reported that mulching moist
soil with transparent polyethylene for 15 and 30 days increased
maximum soil temperature by 9.5 and 9.8°C, compared to non solarized
soil at 10 cm depth. Mulching with black polyethylene increased

maximum temperature by 15.2 and 14.7°C.

Hwang et al. (2000) reported that mulching influenced soil
temperature with the daily average soil temperature in the clear PE film

mulching treatment 4°C higher than in straw mulching treatment.

El-Shanawany et al. (2003) mulched the irrigated onion
field with transparent polyethylene sheet and revealed that muiching
increased soil temperature by 10 to 6.35° over unmulched one at 5 and

20 cm depth, respectively.
2.8 Weed intensity

Devochkin (1971) revealed that the best treatment in carrot
was mulching with peat preem and spraying the peat with prometryne at
5 kg per ha to control the weeds. Plots were almost weed free

throughout the growing season.

Katan et al. (1980) reported that mulching with transparent

polyethylene significantly reduced the weed population in onion.

Durante and Cuocolo (1989) reported that Dboth, straw
mulching and selective herbicide gave useful weed control in autumn

planted onion.
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Ram and Singh (1992) revealed that the highest weed
control efficiency was recorded in black polyethylene mulch and the
lowest in white polyethylene mulch. The maximum weed population

was observed in controlled plots.

Rao and Pathak (1998) reported that rice husk mulching in
tree basin of aonla was ineffective in controlling the weed growth,
while mulching with black polyethylene showed minimum weed count

followed by grass, sugarcane trash and paddy straw.

Cui et al. (2001) revealed that recycled paper mulch and
black polyethlene film mulch resulted in effective control of weeds in
potato by obstructing light transmission onto soil surface but

transparent polyethylene film had no control on weeds.

Shirgure et al. (2003) studied the effect of black and white
polyethylene mulch, straw mulch, paddy straw and local grass on weed
reduction. The significant weed reduction was achieved with black

polyethylene of 100 p and grass mulching (@ 3 tonnes / ha.

2.9 Economics

Dixit and Mujumdar (1995) reported that among organic
mulches and plastic mulches in potato, paddy straw mulching was most
profitable. It recorded the highest cost : benefit ratio (1:2.59) followed
by control (1:2.04) while lower cost : benefit ratio was noticed under

polyethylene mulches because of higher cost of polyethylene.
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MATERIAL AND
METHODS
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PLATE NO. 1. General view of Experimental Plot.

PLATE NO. 2. Onion cultivar - Phule Samarth.
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3. MATERIALS AND METHODS

The present investigation entitled, “Effect of different
mulches on yield, quality and storage of onion bulbs in kharif season
(€v. Phuile Samarth)” was carried out at the “Scheme for Research on
Onion Storage”, Department of Horticulture, M.P.K.V., Rahuri, Dist.
Ahmednagar during June 2005 to February 2006.

Geographically, the central campus of M.P.K.V., Rahuri
comprise semi arid plain zone of Maharashtra state and situated in sub-
tropic. It lies on 19°24' N latitude and 27°31' E longitude. It is 657 m
above the mean sea level, The average rainfall is 560 mm. The annual
mean maximum and minimum temperature are 37.9°C and 17.0°C,

respectively.

The average daily maximum temperature recorded during
the period of investigation was 30.31°C ,while the average daily
minimum temperature was recorded as 21.03°C. The mean maximum
and minimum humidity was within the range of 90.18 % and 48.9 %,
respectively. The total rainfall received during the period of

investigation was 524.49 mm.
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3.1 Material
3.1.1 Mulching of the beds

Black polyethylene film (300 p), white polyethylene film

(100 p), wheat straw, sugarcane trash are used as a mulch material.
3.1.2 Selection of variety

The variety of onion grown was Phule Samarth, which is
recently developed by M.P.K.V., Rahuri. It is a kharif season variety. It

has early maturity and natural top fall. The average yield is 28.16 t ha™.
3.1.3 Nursery details

“Raised beds are prepared and provided with 15 to 20 kg of
well rotted and powdered FYM. Onion seeds of variety Phule Samarth
were sown in 3™ week of June, on raised beds, at the rate of 10 kg ha™.
Regular watering was carried out to obtain healthy and uniform
seedling. The seedlings were ready for transplanting within one and half

month.
3.1.4 Planting details

Eight weeks old, medium tall and uniformly vigourous
seedlings were dipped in insecticide and fungicidal solution and were
transplanted after clipping the leaves on 18 Aug. The FYM (20
tonnes/ha) was thoroughly incroporated into the soil at the time of
transplanting. Mulching of beds was also carried out simultaneously

with transplanting as per experimental layout.
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The fertilizer dose was applied at the rate of 100 kg N + 50
kg P,Os + 50 kg K,0 /ha, V2 dose of N and complete dose of P and K
was applied as a basal dose and remaining 2 dose of N was applied at
30 days after planting. Other cultural operations like weeding and

irrigation were followed as and when required.
3.1.5 Harvesting, sampling and method of storage

The bulbs were harvested when the leaves turned yellow
and at 50 per cent top fall. The bulbs were cured for 5 to 6 days in the
field by windrow method. Then the bulbs were cured in shade for 15
days and tops were cut keéping 4 cm neck. The bulbs were graded and
uniform sample of 10 kg of medium sized bulbs from each plot was
kept in iron cage. These cages were kept for 2 months under the well
ventilated roof structure of “Scheme for storage of onion, Department
of Horticulture, M.P.K.V., Rahuri” at ambient temperature. The stored
bulbs were observed at 15 days interval for recording storage losses due

to sprouting, rotting and PLW.

3.2 Experimental details

Experiment was carried out during June 2005 to Feb. 2006

having following details.
a. Treatment details

There are 7 treatments as follows (size/wt.)
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i..  Black polyethylene paper sheet (300 p) - 3.30x2.30m

ii.  White polyethylene paper sheet (100n) - 3.30x2.30m

iii.  Black polyethylene paper strip (300p) - 230 x 0.14 m (20
strips

iv.  White polyethylene paper strip (100n) - 2.%0 x 0.14 m (20
strips

v.  Wheat straw - 1.8-2 kg/bed

vi. Sugarcane trash - 1.8-2 kg/bed

vii. Control - 3 hand weeding at
20, 45 and 75 DAT
stages

b.  Number of replication . 4

c.  Design Randomized Block Design

d.  Season Kharif

e. Time of seed sowing 20 June

f.  Method of planting Transplanting in flat bed

g.  Time of transplanting 16 August

h.  Spacing - 15x%x10cm

i.  Plotsize

Gross : 30mx2.0m
Net : 28mx1.8m
j. Variety - Phule Samarth

3.3 Methods

To study the effect of different mulches on yield, quality
and storage, various biometric observations were recorded. Ten plants
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PLATE NO. 3. T, - Black polyethylene sheet muich plot.
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PLATE NO. 5. T, - Black polyethylene strip mulch plot.
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from each plot were selected at random and marked with pegs for

recording observations.
3.3.1 Plant growth parameters
3.3.1.1 Height of plant (cm)

The height of plant was recorded for randomly selected 10
plants from each plot at 30 days interval from transplanting. The height

was recorded from ground level to tip of the highest leaf in centimeter.
3.3.1.2 Number of leaves per plant

The number of leaves were recorded from 10 randomly
selected plants from each plot at 30 days interval from transplanting.
The same plants for which height observations were recorded, were also
used for recording this observations. The green and dried leaves were
also counted. From this the mean number of leaves per plant was

calculated as under,

2 X
M = eeme
N
Where,
X = Number of leaves
n = Number of plants

> = Summation
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3.3.1.3 Premature bolting (%)

The number of bolted plants was counted from each plot
and the premature bolting (%) was calculated using following formula

Number of bolted plants / plot
Premature bolting (%) = x 100
Number of bulbs per plot

3.3.14 Days required for 50 % foliage top fall

The days required for 50 per cent foliage top fall from
transplanting were considered for maturity and recorded in each

treatment-.
3.3.2 Bulb observations
3.3.2.1 Neck thickness (cm)

This was measured by Vemier calliper in cm from

randomly selected 10 bulbs.
3.3.2.2 Polar diameter of bulbs (cm)

It was measured by Vernier calliper in cm from junction of
root plate to top of the bulb from same bulbs which were used for

recording neck thickness and mean polar diameter was worked out.
3.3.2.3 Equatorial diameter of bulbs (cm)

It was measured by Vernier calliper in cm and it is the

maximum distance between opposite sides at right angles to the polar
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diameter. Same ten randomly selected bulbs were used for recording

polar diameter and mean equatorial diameter was worked out.

3.3.3 Yield observations

The bulbs were sorted out as marketable, non-marketable
viz.,, small size, bolted, and twin bulbs. Then their weights from each
plot was recorded in Kg and total yield in tonnes per hectare was

calculated.
Following yield observations were recorded -

a. Marketable bulb yield
b.  Non-marketable bulb yield

i.  Small size bulb yield

ii.  Bolted bulb yield

iii.  Twin bulb:yield
C. Total bulb yield
3.3.4 Biochemical analysis

The analysis for biochemical constituents such as TSS, dry
matter, reducing sugars, non-reducing sugars, total sugars was carried

out after harvesting.
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3.34.1 Total soluble solids (TSS %)

For this purpose, five bulbs from each treatment were
randomly selected and juice was extracted with the help of juicer. The

mean TSS was determined with the help of hand refractometer.
3.3.4.2 Reducing sugars (%)

Reducing sugar (%) of onion bulbs was determined by the
method of Lane and Eynon (1923) on fresh weight basis, as juice of

bulbs was taken for analysis.
3.3.4.3 Non-reducing sugars (%)

Non reducing sugars (%) were calculated by substracting

the reducing sugars from total sugars.
3.3.4.4 Total sugars (%)

Total sugars (%) were estimated after acid hydrolysis by
the method of Lane and Eynon (1923).

3.3.4.5 Dry matter (%)

The bulbs were randomly selected from each treatment and
cut into small pieces with the help of stainless steel knife and weighed.
The prepared sample of 100 g was then kept in hot air oven at 60°C
temperature, till the constant weight was observed. From this, dry

matter (%) was calculated.
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3.3.5 Storage studies

The uniform samples of 10 kg of harvested, cleaned and
cured bulbs of each plot was kept for storage studies. Observations were
recorded for two months period at fortnightly interval for storage losses,
due to rotting, sprouting, PLW and total losses. At each observation,

rotted and sprouted bulbs were discarded after recording the weight.

3.3.5.1 Rotting losses (%)

The rotted bulbs were separated and weighed and percent

loss due to rotting was determined.
3.3.5.2 Sprouting losses (%)

Sprouted bulbs were separated and weighed and percent

loss due to sprouting was determined.
3353 PLW losses (%)

The percent loss in weight, both due to rotting and
sprouting was subtracted from total loss in weight and thus loss due to

PLW was worked out.
3.3.54 Total losses (%)

The weight of only healthy bulbs was recorded which was

subtracted from initial weight of sample to get the total losses.
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3.3.6 Nutrient status of soil

3.3.6.1 Availability of N : P : K in soil (kg/ha) at initial stage was

determined by soil testing

3.3.6.2 Availability of N:P:K in soil (kg/ha) from each treatment

after harvest was determined by soil testing.

3.3.7 Soil temperature

Soil temperature was recorded for each treatment in °C

using soil thermometer at weekly interval from planting to harvesting.
3.3.8 Weed count (per m%)

Weed count was done by calculating the number of weeds

per meter square in each plot at every 30 days interval.
3.3.9 Economics
3.3.9.1 Gross monetary return

Gross monetary returns per hectare were worked out by
considering the marketable and non-marketable bulb yield from

different treatments and prevailing market prices of commodities.
3.3.9.2 Input cost net return

[nput cost {cost — A) was worked out by considering the
amount required for the purchase of input like seeds, fertilizers,
pesticides, irrigation charges etc. and amount spent on the labour

charges and bullock charges required for all the operations.
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The net return were worked out by subtracting the total
input cost of cultivation from the gross returns of the corresponding

treatments.
3.3.9.3 Cost : benefit ratio

The Cost : benefit ratio was worked out by considering per

hectare values of net profit and input cost of cultivation.
3.3.10 Statistical analysis

A standard method of statistical analysis suggested by
Panse and Sukhatme (1985) was adopted for analysis of data recorded

for various characters under study.
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4. EXPERIMENTAL RESULTS

An experiment entitled “Effect of different mulches on yield,
quality and storage on onion bulbs in kharif season (Cv. Phule Samarth)”
was conducted during the period of June 2005 to Feb 2006 at “Scheme for
Research on Onion Storage”, Department of Horticulture, Mahatma Phule
Krishi Vidyapeeth, Rahuri, Dist— Ahmednagar. The present investigation
studies dedth with different aspects viz., effect of different mulches on

yield, quality and storage of onion bulbs.

The results obtained during the course of investigation
regarding plant growth, bulb dimension, yield, quality, storageability,
nutrient status of soil, weed control and soil temperature are systematically

given under the appropriate headings and sub-headings.
4.1 Plant growth parameters

Observations on plant growth attributes viz., plant height,
number of leaves were recorded periodically during crop growth, while the
number of days required for 50 per cent natural foliage top fall and

premature bolting percentage were recorded at the time of bulb harvesting,.
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4.1.1 Plant height (cm)

Data pertaining to mean plant height as influenced
periodically by different treatments are presented in Table 2 and

graphically depicted in Fig. 4.2.
4.1.1.1 At 30 DAT

Data on the mean plant height at 30 DAT presented in Table 2
revealed no significant differences due to various treatments. However,
maximum plant height (37.85 cm) was recorded in T (sugarcane trash
mulch) while minimum plant height (28.95 cm) was recorded in T

(Control).
4.1.1.2 At 60 DAT

Data on the mean plant height at 60 DAT presented in Table 2
revealed that there was significant differences due to various treatments.
The maximum mean piant height was recorded (60 cm) in treatment T
(Sugarcane trash). It was significantly higher than all other treatments,
except T, (B.P. sheet muich).to which it was at par. The minimum plant
height (46.325 c¢m) was recorded in treatment T; (Control) which was at _

par with treatment T; and Ty,
4.1.1.3 At 90 DAT

Data on the mean plant height at 90 DAT presented in Table 2

revealed significant differences due to various treatment. The maximum
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mean plant height (68.675 cm) was recorded in treatment Ty (Sugarcane
trash) ,which was at par with treatment T, (B.P. sheet mulch). The
minimum plant height (54.15 ¢cm) was recorded in treatment T; (Control).
It was significantly lower than all treatments,except T4 (W.P. strip mulch)

to which it was at par.
4.1.2 Number of leaves

The data pertaining to the number of leaves per plant as

influenced by various treatments presented in Table 2.
4,1.2.1 At 30 DAT

Data on the number of leaves per plant at 30 DAT presented in
Table 2 revealed no significant differences due to various treatments.
However, higher number of leaves (5.1) were recorded in T (sugarcane
trash mulch) and minimum number of leaves (4.3) were recorded in Ty

(control).

4.1.2.2 At 60 DAT

Data on the number of leaves per plant at 60 DAT presented in
Table 2 revealed that there was significant effect of treatments. The
maximum number of leaves per plant (7.25) was obtained in treatment T,
(B.P. sheet mulch). It was significantly higher than all treatments,except T-
(W.P. sheet mulch) and Ts (sugarcane trash) to which it was at par. The
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minimum number of leaves per plant (5.775) was recorded in treatment T,

(control) which was at par with Ts, T, and Ts.
4.1.2.3 At 90 DAT

Data on the number of leaves per plant at 90 DAT presented in
Table 2 revealed significant effects due to various treatments. The
maximum number of leaves per plant (10.65) was obtained in treatment T
(B.P. sheet mulch). It was significantly superior than all treatments,except
T3 (B.P. strip mulch) and T (sugarcane trash). to which it was at par.
Minimum number of leaves (9.3) per plant was recorded in treatment T

{(control), which at par with treatment T, (W.P. strip mulch).
4.1.3 Premature bolting percentage

From Table 3, it is revealed that significant differences were
observed due to various treatments and it is graphically depicted in Fig.
4.3. The minimum percentage of bolting (1.875) was observed in treatment
Ty i.e. control, which was at par with Ty, T5, Ty and Ts. The maximum
percentage of bolting (4.95 %) was observed in treatment T, (B.P. sheet
mulch) which was significantly higher than ail treatments , except Ty
(sugarcane trash) to which it was at par. It was interesting to note that these
two treatments (T, and Te) showed rapid plant growth,displayed higher

percentage of premature bolting .
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4.1.4 Days required for 50 per cent top fall

From Table 3, it is revealed that significant differences were
observed due to various treatments and it is graphically depicted in Fig.
4.4. Minimum number of days required for 50 per cent top fall were
recorded in treatment T, i.e. control (87 days), which was significantly
earlier than all other treatments. While, maximum number of days (117.25
days) were recorded in treatment T, (B.P. sheet mulch) which was at par
with treatment T,. However, it was important to note that all treatments
showed fifty percent top fall as a salient feature of Cv. Phule Samarth, but

vigorous plant growth matured late than controlled growth.
4.2  Bulb observations

Observations on bulb attributes viz., neck thickness, equatorial
diameter and polar diameter were recorded after harvesting and curing of

the onion bulbs.
4.2.1 Neck thickness (em)

The data regarding the neck diameter are presented in Table 3.
The data revealed that significant differcnces were observed due to various
treatments. The minimum neck diameter (0.953 c¢m) was observed in
treatment T, (control). It was significantly superior than all other treatments,
except T, (W.P, sheet mulch) and Ts (wheat straw) to which it was at par.
The maximum neck thickness (1.168 c¢cm) was observed in treatment T,

(B.P. sheet mulch).
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4.2.2 Equatorial diameter (cm)

The data presented in Table 3 shows that there was significant
effect of treatments. The maximum equatorial diameter (6.54 c¢m) was
observed in treatment T, (sugarcane trash), which was at par with
treatments Ty, T,, T3 and Ts. The minimum equatorial diameter (4.81 cm)
was observed in treatment T, (control). It was significantly lower than all

treatments except T4 (W.P. strip mulch) to which it was at par.
4.2.3 Polar diameter

The data presented in Table 3 revealed significant differences
due to various treatments. Maximum mean polar diameter (5.91 cm) was
observed in treatment T, (B.P. sheet mulch) which was at par with the
treatments T, and T, The minimum’ polar diameter (5.153 cm) was
recorded in treatment T, (control) which was significantly lower than other

freatments.
4.3 Yield observations

Data pertaining to the ditferent components of yield of onion
bulbs viz., marketable yield, non-marketable yield viz., small size bulb
yield, bolted bulb yield, twin bulb yield and total bulb yield is presented in
Table 3.
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4.3.1 Marketable bulbs yield (t/ha)

From Table 3, it is revealed that there was significant
differences due to various treatments. Maximum mean marketable bulb
yield (28.48 t/ha) was recorded in treatment Ty (B.P. sheet mulch) which
was significantly higher than all other treatments,except T¢ (sugarcane
trash) to which it was at par. Minimum marketable bulbs yield (20.39 t/ha)

was recorded in treatment T (control).
4.3.2 Non marketable bulbs yield (t/ha),
4.3.2.1 Small size bulbs yield (t/ha)

Farm Table 3, it is revealed that there was no significant
differences in small size bulbs yield due to various treatments. However,
maximum small size bulb yield was obtained in control (4.395 t/ha) and
minimum small size bulb yield was obtained in black polyethylene sheet

mulch (2.98 t/ha).
4.3.2.2 Bolted bulbs yield (t/ha)

Data pertaining to the bolted bulbs yield as influenced due to

various treatments is presented in Table 3.

Data revealed significant differences due to various
treatments. Minimum bolted bulb yield (0.529 t/ha) was recorded in

treatment T, which was significantly superior than all treatment,except T,
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T; and T, to which it was at par. Maximum bolted bulbs yield (1.371 t/ha)

was recorded in treatment Ty, which was at par with treatments Ts and Ts.
4.3.2.3 Twin bulbs yield (t/ha)

From Table 3 it is revealed that there was no significant
differences in twin bulbs yield as influenced due to various treatments.
However, numerically higher twin bulbs yield was recorded in wheat straw
(0.755 t/ha) and minimum twin bulbs yield was recorded in white
polyethylene sheet mulch (0.345 t/ha).

4.3.3 Total bulbs yield

Data pertaining to the total bulbs yield as influenced due to
various treatment is presented in Table 3 and graphically depicted in
Fig. 4.5.

Data revealed that there was significant differences due to
various treatments. The highest bulb yield (33.45 t/ha) was recorded in
treatment Ty (sugarcane trash) which was at par with treatment T, i.e. B.P.
sheet mulch (33.39 t/ha). Minimum yield was recorded in treatment T; i.e.
contro! (25.70 t/ha) which was significantly lower than all other treatments,
except T, to which it was at par. Thus, it showed promise of sugarcane
trash mulch and black polyethylene sheet mulch on improvement of onion

yield potential.
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4.4 Biochemical analysis

Data pertaining to the biochemical composition of onion bulbs
viz., T.8.8., reducing sugars, non reducing sugars, total sugars and dry

matter is presented in Table 4.
4.4.1 T.S.S. (%)

Data is respect of the T.S.S. of onion bulbs as influenced due

to various treatment is presented in Table 4.

Data revealed that there was significant differences in T.S.S.
of onion bulbs due to various treatments. The highest T.S.S. (12.45% was
recorded in Ty (B.P. sheet mulch) which was at par with treatments T3, Ts,
T4, Ts and T4 Minimum T.S.8. (11.27 %) was recorded in treatment T,

(control) which was significantly lower than all other treatments.
4.4.2 Reducing sugars

From Table 4, it is revealed that there was no significant
differences due to various treatments. However, maximum reducing sugars
(3.63 %) were recorded in T, (control) and minimum reducing sugars

(2.97%) were recorded in T, (W.P. strip mulch).
4,4,3 Non-reducing sugars

From Table 4, it is revealed that there was no significant
differences in non-reducing sugars of bulbs as influenced due to various

treatments. However, maximum non-reducing sugars (4.96 %) were
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recorded in Ty (sugarcane trash) and minimum non-reducing sugars

(4.79%) were recorded in T, (W.P. sheet mulch).
4.4.4 Total sugars

Data regarding total sugars in onion bulbs as influenced due to
various treatment is presented in Table 4. Data revealed no significant
differences due to various treatments. However numerically higher total
sugars (8.54%) were recorded in T; (control) and minimum total sugars

(7.89%) were recorded in T4 (W.P. strip mulch).
4.4.5 Dry matter (%)

From Table 4, it is revealed that there was no significant
differences in dry matter content of onion bulbs as influenced due to
various treatments. However, higher dry matter (11.55%) was recorded in
T, (control) and minimum dry matter (10.46%) was recorded in T, (B.P.

sheet mulch).
4.5 Storage studies

Observations were recorded periodically on various
components of storage loss of onion bulbs viz., physiological loss in weight

(%),sprouting loss (%), rotting loss (%) and total loss (%6).
4.5.1 Physiological loss in weight (%)

Data pertaining to mean physiological loss in weight as

influenced periodically by different treatments are presented in Table 5.
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4.5.1.1 After 15 days of storage

Data revealed that PLW losses were not significantly affected
by different treatments after 15 days at storage. However, it was ranged

from 2.26% in T (sugarcane trash) to 3.55% in T, (W.P. sheet mulch).
4.5.1.2 After 30 days of storage

Data revealed that PLW losses were not affected significantly
due to effect of various treatments after 30 days of storage. However, it
was ranged from 4.56% in T (sugarcane trash) to 6.75% in Ts (wheat straw

mulch).
4.5.1.3 After 45 days of storage

Data revealed that PLW losses were not affected significantly
due to effect of various treatments after 45 days of storage. However it was
ranged from 7.69% in T¢ (sugarcane trash) to 11.52% in Ts (wheat straw

mulch).
4.5.1.4 After 60 days of storage

From Table 5, it is revealed that the PLW losses due to various
treatments were not significantly affected, after 60 days of storage.
However higher PLW losses (16.162 %) were recorded in treatment T,
(B.P. sheet mulch) and lowest PLW losses (11.7 %) were recorded in
treatment Ty (sugarcane trash) followed by T3 (12.625 %), T4 (12.863 %),
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T, (14.388 %) and Ts (14.963 %). Thus, various mulching treatments

showed non significant effect in PLW losses during storage.
4.5.2 Sprouting loss (%)

Data pertaining to mean sprouting loss as influenced
periodically by various treatments are presented in Table 5 and graphically

depicted in Fig. 4.6.
4.5.2.1 After 15 days of storage

Data revealed that sprouting losses were not affected
significantly due to various treatments after 15 days of storage. It was
ranged from 0 % in T, (B.P. sheet mulch) and T3 (B.P. strip mulch) to

0.49% in sugarcane trash.
4.5.2.2 After 30 days of storage

Data revealed that the sprouting losses were not affected
significantly due to various treatments after 30 days of storage. It was
ranged from 0.17% in T, (B.P. sheet mulch) to 1.08% in Ty (sugarcane
trash).

4.5.2.3 After 45 days of storage

Data revealed that, the sprouting losses were not affected
significantly due to various treatments after 45 days of storage. It was

ranged from 1.35 % in T; (B.P. strip mulch) to 4.44% in T, (W.P. sheet

mulch).
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4.5.2.4 After 60 days of storage

From Table 35, it is revealed that the sprouting losses were
significantly affected due to various treatments after 60 days of storage.
The minimum sprouting losses were recorded in treatment T, (1.438 %)
followed by T; (1.662 %), Ts (2.940 %), T (2.992'%) and T; (3.762 %).
The maximum sprouting losses were recorded in treatment T, (W.P. sheet
mulch). It was significantly higher than all the treatments.except T, (B.P.

sheet mulch) to which it was at par.
4.5.3 Rotting loss

Data pertaining to mean rotting loss (%) as influenced

periodically by various treatments are presented in Table 5.
4.5.3.1 After 15 days to storage

There were no rotting losses after 15 days of storage due to

various treatments.
4,5.3.2 After 30 days of storage

Data pertaining to mean rotting loss (%) due to various
treatments is presented in Table 5. Data revealed that there was no
significant differences due to various treatments. The treatments T;, T4 and

T; recorded 0 % rotting loss.
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4.5.3.3 After 45 days at storage

Data pertaining to the effect of various treatments are
presented in Table 5. Data revealed that rotting losses were not
significantly affected due to various treatments after 45 days of storage.

However, treatments T,, T, and T;s recorded 0 % rotting loss.
4.5.3.4 After 60 days of storage

From Table 5, it is revealed that the rotting losses were not
stignificantly affected due to various treatments after 60 days of storage.
However numerically the highest rotting loss (0.932 %) was observed in
treatment Ty (sugarcane trash) followed by T, (W.P. sheet mulch) and T,
(control). It once again indicated that mulching treatment did not influence

onion storage particularly rotting losses.
4.5.4 Total loss (%)

Data regarding the mean total loss (%) as influenced by
various treatments are presented in Table 5 and graphically depicted in
Fig. 4.7.

4.54.1 After 15 days of storage

Farm Table 5, it is revealed that the total losses (%) were not
significantly affected dué to various treatments after 15 days of storage.
However, it was ranged from 2.63% in T (control) to 3.62% in T, (W.P.

sheet mulch).
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4.5.4.2 After 30 days of storage

From Table 5, it is revealed that the total losses (%) were not
significantly affected due to various treatments after 30 days of storage.
However, it was ranged from 6% in T, (Sugarcane trash) and Ty (control)

to 7.32% in Ts (wheat straw mulch).
4.54.3 After 45 days of storage

Data pertaining to the effect of various treatments are

presented in Table S.

Data revealed that total losses (%) were not significantly
affected due to various treatments after 45 days of storage. However, it was
ranged from 10.75% in Ty (sugarcane trash) to 15.75% in T, (W.P. sheet

mulch).
4.5.4.4 After 60 days of storage

Data regarding the effect of various treatments are presented
in Table 5.

Data revealed that the percent total losses were significantly
affected due to various treatments after 60 days of storage. The minimum
total losses (14.875) were recorded in treatment T, i.e. control. It was
significantly superior than all treatments except T3, T4 and Tg to which it
was at par. The maximum total losses (21.75 %) were recorded in treatment
T, followed by T, (21.625 %) and Ts (18.12 %).
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4.6 Nutrient status
4.6.1 Availability of N:P:K in soil (kg/ha) at initial stage

The data pertaining to initial availability of N:P:K in soil is
presented in Table 6. Data revealed that soil contained N-191.29 kg/ha,
P,05-39.75 kg/ha and K,0-616 kg/ha.

4.6.2 Availability of N:P:K in soil (kg/ha) after harvest

The data pertaining to the availability of N:P:K in soil is
presented in Table 6.

Data revealed that there was no significant differences due to
various treatments. However, available N:P:K was slightly reduced as

compared to the initial available N:P:K in soil.

The highest reduction in available soil Nitrogen was recorded
in treatment T, i.e. white polyethylene sheet mulch (11.50 kg /ha) while
minimum reduction was observed in T i.e. black polyethylene sheet mulch

(7.05 kg/ha).

The highest reduction in available soil P,Os was recorded in
black polyethylene strip mulch (7.04 kg/ha) while minimum reduction in
soil P,O5 was recorded in control (5.77 kg/ha).

The highest reduction in available soil K;O was recorded in T,
(-14.15 kg/ha) followed by T, (14 kg/ha) while minimum reduction in soil
K,O was recorded in Ts and T (2.8 kg/ha).
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4.7 Soil temperature

The data pertaining to the mean soil temperature as influenced

by various treatment is presented in Table 7.

The data revealed that there was significant differences in soil
temperature due to various treatments. The mean maximum temperature
was recorded in treatment T; (B.P. sheet mulch). It was significantly
superior than all treatments except T, (W.P. sheet mulch) to which it was at
par. The minimum soil temperature (35.91°C) was recorded in treatment T,

(control). It was significantly lower than other treatments.
4.8 Weed count (per m*)

Data pertaining to the weed count as influenced periodically
by various treatment is presented in Table 7 and graphically depicted in

Fig. 4.8.
4.8.1 At30DAT

Data regarding the mean weed count as influenced due to

various treatment is given in Table 7.

Data revealed significant differences due to various
treatments. The minimum weed count was recorded in treatment T (B.P.
sheet mulch) which was significantly lower than all treatments except Tg

(sugarcane trash) and T, (control) to which it was at par. The maximum
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weed intensity was recorded in treatment T, (W P, sheet mulch) which was

significantly higher than all treatments.
4.8.2 At 60 DAT

Data presented in Table 7 revealed that there was significant
effect of various treatments. The minimum weed intensity (10.5) was
recorded in treatment T| (B.P. sheet mulch) followed by T, (13.5) and T
(15.75). The maximum weed intensity (50.25) was recorded in treatment T,
(W.P. sheet mulch) followed by Ts (46.75).

4.8.3 At90 DAT

Data presented in Table 7 revealed that there was significant
effect of various treatments. The minimum weed intensity was recorded in
T, (9.75) which was significantly higher than all treatments,except T; to
which it was at par. Maximum weed intensity was recorded in treatment T,
(62.5) followed by Ts (60.5). Thus, more or less similar trend was observed
as that of 30 DAT and 60 DAT crop stages.

4.9 Economics of different mulching treatment

The data in respect of economics of different mulching
treatments in kharif onion is presented in Table 8. It was revealed that the
net returns obtained from sugarcane trash mulch (Tg) was highest i.e. Rs.
1,34,735. Sequentially it was reduced in different treatments viz., wheat

straw mulch (Ts),black polyethylene sheet mulch (Ty), control (T7) black

T-€la5"
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polyethylene strip mulch (T5), white polyethylene strip mulch (T,) and
white polyethylene sheet mulch were in order of Rs. 1,10,472.00, Rs.
94670.00, Rs. 93122.00, Rs. 83472, Rs. 78688 and Rs. 70135 per hectare,
respectively. The cost : benefit ratio was maximum (6.63) in sugarcane
trash mulch (Tg), followed by Ts and T,; Thus, mulching treatment
especially with sugarcane trash and wheat straw showed higher cost :
benefit ratio than control and hence showed initial promise for using as a
potential mulch material for onion cultivation. However, effect of

polyethylene mulch need to be reinvestigates for its feasibility.
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5. DISCUSSION

The present investigation entitled “Effect of different mulches
on yield, quality and storage of onion bulbs in kharif season” (¢v. Phule
Samarth) was carried out at “Scheme for Research on Onion Storage”,
Department of Horticulture, M.P.K.V., Rahuri during June 2005 to
February 2006. The results obtained have been presented in previous
chapter and are discussed here under the appropriate headings and

subheadings.
5.1 Growth observations

Growth attributes viz., plant height, leaf number, bolting
percentage and days required for S0 per cent rieck top fall was significantly

influenced due to various mulches. It was presented in results.
5.1.1 Plant height (cm)

The plant height increased progressively with advancement of

crdp growth.

Mean plant height recorded periodically during crop growth
did not differ significantly due to various mulches at 30 DAT, however it
was significantly superior at 60 DAT, 90 DAT as compared to control. At
60 DAT and 90 DAT, highest plant height of 60 ¢cm and 68.675 cm,

respectively was obtained under sugarcane trash which was at par with
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black polyethylene sheet mulch. Minimum plant height of 46.325 cm and
54.15 cm was observed in control at-60 DAT and 90 DAT, respectively.
The positive response of mulches on plant height might be due to improved

micro-climate developed in the rhizosphere of the crop.

These findings were in confirmity with the results of Kirti
Singh and Sethi (1966), Baten et al. (1995) and Rahman and Khan (2001)
who reported significant increase in plant growth parameter under mulched

conditions.
5.1.2 Leaf number

Similar trend of increase of plant height was observed in leaf
number. At 30 DAT, mulch did not have any significant effect on leaf
number. However at 60 DAT and 90 DAT, leaf number was significantly
superior than control. At 60 DAT and 90 DAT the highest leaf number
7.250 and 10.650, respectively was recorded in black polyethylene sheet
mulch which was at par with sugarcane trash mulch. Minimum leaf number

was recorded in control.

Increased leaf number in mulches may be due to congenial

atmosphere and increased soil moisture in rhizosphere of the crop.

These results are similar to those obtained by Kashyap et al.

(1967), Baten et al. (1992).
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5.1.3 Premature bolting percentage

Premature emergence of seed stock in bulb crop is known as
premature bolting. Premature bolting may be due to heredity, differences in
variety, extreme changes in temperature, relative length of day and night,

poor seed quality, poor soil (Pandey and Singh, 1993).

Various mulches significantly affect the bolting percentage.
The minimum bolting was recorded in control plot. While maximum
bolting was observed in black polyethylene sheet mulch (4.95 %) which
was at par with sugarcane trash mulch (4.87 %). Generally under high
temperature condition, bolting remains low. But in present investigation
contrary results were obtained. It may be probably due to more fluctuation
between environmental and soil temperature. Hence further precise study
need to be undertaken. However, Suh and Kim (1991) reported increased
level of bolting in transparent polyethylene mulch than black polyethylene

mulch.
5.1.4 Days required for 50 per cent foliage top fall

- 50 per cent foliage top fall is a sign of physiological maturity
of crop. Days required for 50 per cent top fall was significantly different
under different muiches. Minimum number of days were recorded under
control plot (87 days). While maximum number of days were recorded in
black polyethylene sheet mulch (117.25 days) which was at par with white

polyethylene sheet mulch. The increased number of days for 50 per cent



top fall might be due to more vigorous and prolonged vegetative growth
under these mulches because of improved soil temperature and moisture

conditions.
5.2 Bulb observation

The bulb attributes viz., neck thickness, equatorial diameter
and polar diameter was significantly influenced due to various mulches. It

was presented in results.
5.2.1 Neck thickness (cm)

Various mulch treatments significantly increased the bulb
neck thickness while minimum neck thickness was recorded in control
(0.953 cm). The increased bulb neck in various mulching treatment may be

due to more vigorous plant and bulb growth.
5.2.2 Equatorial diameter (cm)

Equatorial diameter was significantly affected due to various
mulches. Highest equatorial diameter (6.54 cm) was recorded in sugarcane
trash mulch which was at par with treatments Ty, T,, T3 and Ts. Increased
equatorial diameter may be due to enhancement of early vegetative growth

which helped in better bulb development.

Chhangani (1998) reported the similar results.
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5.2.3 Polar diameter (cm)

Polar diameter was significantly influenced due to various
treatments. Highest polar diameter (5.19 ¢m) was observed under black
polyethylene sheet mulch which was closely followed by white
polyethylene sheet mulch and sugarcane trash mulch. While minimum bulb

diameter was recorded under control condition.

Yamaguchi et al. (1975) reported that higher the soil
temperature, more elongated the bulbs. So that increased soil temperature

may be one reason for higher polar diameter under these mulches.

These results are more or less similar to those obtained by

Baten et al (1995) and Chhanganti (1998).
5.3 Yield observation

It is known that yield is related to vegetative growth up to a
limit. In this experiment also, mulches have significant effect on growth as

well as yield of onion bulbs.
5.3.1 Marketable bulb yield

Marketable bulb yield was significantly influenced due to
various mulches. Highest marketable bulb yield was obtained under
sugarcane trash mulch (28.69 t/ha) which was closely followed by black
polyethylene sheet mulch, while minimum marketable bulb yield was

recorded under control plot. Increased marketable yield may be due to
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excellent bulb development under black polyethylene sheet mulch and

sugarcane trash mulch.

These results are in confirmity with the results of Rekowska
(1997) who recorded highest average marketable yield under black
polyethylene mulch.

5.3.2 Non marketable bulbs yields

It includes small size bulbs, twin bulb and bolted bulb yield.
Small size bulb yield and twin bulb yield was not affected due to various

mulches.

However, the bolted bulb yield was significantly affected due
to various mulches. The lowest bolted bulb yield (0.529 t/ha) was obtained
under control plot, while highest bolted bulb yield was recorded under
black polyethylene sheet mulch (1.371 t/ha) and sugarcane trash mulch
(1.113 t/ha).

5.3.3 Total yield

Total yield was significantly influenced due to various mulch
treatment. The highest total bulb yield (33.45 t/ha) was obtained under
sugarcane trash mulch which was closely followed by black polyethylene
sheet mulch (33.39 t/ha) while minimum total yield was obtained in control
plot (25.705 t/ha). Vidyasagar and Monica (1993) reported that bulb yield

positively associated with bulb size, equatorial and polar diameter, plant
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height etc. Increased bulb yield may be due to increased bulb dimensions in

these mulches.

These results are in confirmity with the results of Menezes et
al. (1974), Suh (1991), El Shanawani et al. (2003) who reported increased

yield under mulched conditions,
5.4 Biochemical analysis

Biochemical composition of onion bulb was not influenced

due to various mulches except T.S.S. [t was presented in results.
5.4.1 T.S.S.

T.S.S. was significantly influenced due to various mulches.
The highest TSS was reported under black polyethylene mulch while lower
value for T.S.S was reported under control plot. These findings are in
abcordance with the results of Vani et al. (1989) and Kolhe (2003) who
reported increased T.S.S. in muskmelon due to various mulches as

compared to control.
5.4.2 Reducing sugars

Reducing sugars in onion bulbs were not significantly
influenced due to various mulches. It was in the range at 3.63 per cent in

control to 2.97 per cent in black polyethylene strip mulch.
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5.4.3 Non-reducing sugars

Various mulches did not affect the non reducing sugars in
onion bulb significantly. However numerically higher non reducing sugar
was recorded in sugarcane trash mulch (4.96 %) and that of minimum in

white polyethylene sheet mulch (4.79 %).
5.4.4 Total sugars

Total sugars were not affected significantly due to various
mulch treatment. It was in the range of 8.54 per cent in control to 7.89 per

cent in black polyethylene strip mulch.
5.4.5 Dry matter

Dry matter content in onion bulb due to various treatments
were not significantly influenced. However, Rahman and Khan (2001)
reported that the dry matter accumulation was affected due to different
mulches. Dry matter content was in the range of 11.55 per cent in control to
10.46 per cent in black polyethylene strip mulch. Dry matter content is

positively correlated with storage life.
5.5 Storage studies

Onions are stored, because demand for the product varies little
throughout the year. Onion cultivars vary considerably in their suitability
for storage. Genetically controlled factors which may influence storage

performance include dry matter and pungency, skin colour, skin number
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and quality; and the length of natural dormancy of particular onion

varieties.

Various components of storage losses viz., PLW losses,
sprouting losses, rotting losses and total losses were influenced due to

various mulches.
5.5.1 Physiological loss in weight (%)

PLW losses increased with increase in storage period. The
maximum storage losses was due to PLW losses, however it was not
significantly influenced due to various mulches during the storage period of
two months. However numerically highest PLW losses were recorded in
black polyethylene sheet mulch (16.16 %) and minimum losses was
recorded in sugarcane trash mulch (11.7 %). It means that mulching of

onion did not have noticeable effect on PLW losses during onion storage.
5.5.2 Sprouting loss (%)

Sprouting losses were increased continuously with the storage
period. However, various mulching treatments did not show any prominent
effect on sprouting losses during storage as upto 45 days results were non-
significant and at 60 days storage, even if significant differences were
observed among various treatments, it did not display clear-cut effect of

mulching over control.
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5.5.3 Rotting loss

Rotting losses were not significantly affected during 2 months
storage period and they were less than 1 per cent in all treatments. Thus it
is concluded that mulching has no effect on onion storage particularly

when rotting losses are concerned.
5.5.4 Total loss

Total losses increased progressively with increase in storage
period. Even though mulching treatment did not show significant effect on
onion storage during initial stages (i.e. upto 45 days) but after 60 days,
more storage losses were recorded in mulching treatment. However,
exception was mulching with sugarcane trash, where total losses (15.62 %)
were at par with control (14.87 %). Thus by considering higher yield
potential and good storage quality, sugarcane trash mulching showed high

promise for kharif onion cultivation.
5.6 Nutrient status of soil

The nutrient status of soil was not affected significantly due to
various mulches. But there was slight reduction in available N:P:K in soil

after harvesting as compared to the initial availability.

Highest reduction in available soil nitrogen was reported in

white polyethylene sheet mulch. In this plot, weed intensity was so high
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that it had uplifted the polyethylene sheet, so reduction in soil nitrogen

might be due to increased weed population in this mulch.

While highest reduction in available soil P;Os was reported in
black polyethylene strip mulch it may be correlated with increased plant

growth and increased yield.

Higher reduction in available K;O was reported in white
polyethylene strip mulch. It might be due to increased yield and high weed
population in this mulch. Kashyap (1967) revealed that chemical
composition of soil due to various mulch were not significant. Present

result supported the findings.
5.7 Soil temperature (°C)

Soil temperature was significantly influenced due to various
mulches. Each mulch created its own unique soil-temperature regime.
However, in plastic mulches the soil temperature was in the range of 38°C
to 39°C, while in organic mulches it was 37.04°C and 37.23°C in
sugarcane trash and wheat straw mulch, respectively. The increase in soil

temperature due to various mulches was within a range of 2 to 3°C.

, These findings are in confirmity with the findings of Cunha et
al. (1993) and Hwang-Jaemoon et al. (2000) who reported increased

temperature under plastic mulches.
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5.8 Weed intensity

Weed intensity was significantly influenced due to various
treatments at 30 DAT, 60 DAT and 90 DAT. Highest weed intensity was
observed under white polyethylene sheet mulch at all stages of crop
growth. Lowest weed intensity was observed under black polyethylene
sheet mulch at all stages of crop growth. Lowest and decreased weed
intensity in black polyethylene may be due to shading effect and prevention
of light causing etiolation and death of weeds. White polyethylene because
of its transparent nature, could not prevent light transmission and thus

failed to produce etiolation and death of weeds.

Above results are in confirmity with the results of Ram and
Singh (1992). However, Katan et al. (1980) reported reduced weed

population under transparent polyethylenc mulch.
5.9 Economics of different mulching treatments

A general economic analysis was made in relation to the all
mulches in which total cost of cultivation under different mulches was

worked out as depicted in results.

The sugarcane trash mulch was found to be the most profitable
mulch as it recorded highest net profit (Rs. 1,34,735) and highest cost
benefit ratio (6.63). The lowest net profit and lowest Cost : benefit ratio
was reported in white polyethylene sheet mulch. All plastic mulches

reported relatively less Cost : benefit ratio on account of higher prices of
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mulching material and also they were not durable and could be used for
only one season. Thus, by considering the highest net profit and the highest
cost benefit ratio, sugarcane trash mulch showed higher promise for kharif

onion cultivation,
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6. SUMMARY AND CONCLUSION

The present investigation entitled, “Effect of different mulches
on yield, quality and storage of onion bulbs in kkarif season (Cv. Phule
Samarth)” was carried out at ‘Scheme for Research on Onion Storage’,
Department of Horticulture, M.P.K.V., Rahuri, during June 2005 to
February 2006. The experiment was laid out in Randomized Block Design

with 7 treatments, replicated four times.

6.1 Summary

The important findings as regards to growth, yield
contributing characters, yield, quality parameters and storageability of

onion bulbs in kharif season are summarized here.

Maximum growth in respect of plant height was observed in
sugarcane trash mulch (68.67 cm) which was closely followed by black
polyethylene sheet mulch (67.42) after 90 DAT. Minimum plant height was
observed in control (54.17) at 90 DAT.

Maximum number of leaves were observed in black
polyethylene sheet mulch (10.65) at 90 DAT. While minimum number of

leaves were observed in control (9.30).
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Minimum percentage of bolting was observed in control
(1.87%), while maximum percentage of bolting was observed in black

polyethylene sheet mulch (4.95 %) and sugarcane trash mulch (4.87 %).

Maximum number of days required for 50 per cent natural top
fall was recorded under black polyethylene sheet mulch (117.25 days)

minimum number of days was recorded in control plot (87 days).

Minimum neck thickness was recorded under control (0.95
cm), while maximum neck thickness was recorded under black

polyethylene sheet mulch (1.16 cm).

Highest equatorial diameter was recorded in sugarcane trash
much (6.55). Minimum equatorial diameter was recorded in control (4.82

cm).

Highest polar diameter was recorded in black polyethylene
sheet mulch (5.91 cm) while that of minimum polar diameter was observed

in control plot (5.15 cm).

The highest marketable bulb yield was recorded in sugarcane
trash mulch (28.69 t/ha) while was closely followed by black polyethylene
sheet mulch (28.48 t/ha). Minimum marketable bulb yield was recorded in
control (20.39 t/ha).

Twin bulb yield and small size bulb yield was not influenced

significantly due to various treatments.
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The lowest bolted bulb yield was recorded in control (0.529
t/ha), while maximum bolted bulb yield was recorded in black polyethylene

sheet muich (1.371 t/ha).

The highest total bulb yield was observed in sugarcane trash
mulch (33.45 t/ha) and black polyethylene sheet mulch (33.39 t/ha).
Minimum total yield was recorded in control (25.705 t/ha).

Highest T.S.S. in onion bulb was observed in black
polyethylene sheet mulch (12.45 %) while minimum T.S.S. was recorded
in control (11.21).

While per cent dry matter, reducing sugars, non-reducing
sugars and total sugars were not influenced significantly due to various

treatmerits.

PLW losses were not influenced significantly due to different
mulches. However numerically highest PLW losses were recorded in black
polyethylene sheet (16.16 %) mulch and minimum PLW losses were

recorded in sugarcane trash mulch (11.7 %) after 60 days of storage.

Minimum sprouting losses were recorded in white
polyethylene strip mulch (1.44 %) while highest sprouting losses were

recorded in white polyethylene sheet mulch, after 60 days of storage.
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Rotting losses were not affected due to various ireatments and
they are less than 1 per cent in all mulches including control after 60 days

of storage.

The lowest total losses was recorded in control plot (14.81 %)
which was closely followed by sugarcane trash mulch (15.62 %). While
highest total losses (21.75 %) were recorded in black polyethylene sheet

mulch, which was at par with white polyethylene sheet mulch.

There was no significant differences due to various treatments.
However, available N:P:K was slightly reduced as compared to initial
available N:P:K in soil.

Maximum soil temperature was recorded in black
polyethylene sheet mulch (38.93°C) while minimum soil temperature was

recorded in control plot (35.91°C).

The lowest weed intensity was observed under black
polyethylene sheet muich, while the highest weed population was observed

in white polyethylene sheet mulch at 30, 60 and 90 DAT.

The highest net profit (Rs. 1,34,735) and the highest Cost :
benefit ratio (6.63) was obtained in sugarcane trash muich while the lowest
net profit (Rs. 70135) and the lowest Cost : benefit ratio was recorded in
white polyethylene sheet mulch.
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6.2 CONCLUSION

From the present investigation, it may be concluded that
mulching in onion had significant response on growth, yield, quality and
storage attributes. '

Among the mulches sugarcane trash mulch and black
polyethylene sheet mulch showed overall excellent performance in respect
of growth characters and yield.

More stbrage losses were recorded in mulching treatment after
60 days of storage, however exception was mulching with sugarcane trash,
where total losses (15.62 %) were at par with control (14.87 %).

Black ‘polyethylene sheet mulch influenced the soil
temperature significantly as compared to control and also showed excellent
weed control. The highest net profit und the highest cost-benefit ratio was
observed in sugarcane trash and wheat straw mulch respectively. Thus on’
account of higher yield potential, good storage quality and higher cost :
benefit ratio, sugarcane mulching showed higher promise for kharif onion
cultivation,

The above findings are based on one year data and it seems
worth while to continue exploration in this ficld in future for confirmation

of the above findings.
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Meteorological data recorded during period of investigation
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Meteorological Date Temperature Relative humidity Rainfall
week (°O) (%) (mm)
Min., | Max. | Morning | Evening
25 June-05 262 | 357 87 54 000.0
18-24

26 25-1 243 | 311 91 64 006.5

27 July-05 23.7 | 31.7 94 57.1 000.0
2-8

28 9-15 23.7 { 322 93 49 005.3

29 16-22 24.3 | 327 94 61 112.7

30 23-29 239 | 277 93 74 033.1

31 30 July -5 235 | 28.0 93 76 036.7

August

32 August-05 238 | 287 92 66 0129
6-12

33 13-19 239 | 294 93 63 004.0

34 20-26 23.8 | 30.5 o1 59 003.1

35 27 Aug-2 Sept. | 247 | 32.0 92 56 0194

36 Sept.-05 25.3 | 30.0 96 - T4 142.3
3-9

37 10-16 242 | 29.0 92 71 018.5

38 17-23 23.6 | 290 91 69 047.6

39 24-30 23.7 29.2 92 64 001.5

40 Oct-05 23.1 | 30.2 88 55 009.4
1-7

41 8-14 214 | 32.6 88 48 000.0

42 15-21 23.6 | 28.9 95 64 068.9
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rMeteorologi«cal Date Temperature | Relative humidity | Rainfall
week (°O) (%) (mm)
Min. | Max. | Morning | Evening
43 Oct.-05 232 ] 30.1 92 56 000.0
22-28
44 29 Oct-4 Nov. | 204 | 30.5 87 38 000.0
45 5 Nov.-11 18.1 | 292 86 35 000.0
Nov,
46 12-18 18.8 | 298 77 37 000.0
47 19-25 199 | 302 82 39 000.0
48 26 Nov-2 Dec. { 20.5 | 297 86 44 000.0
49 Dec. 05 20.7 | 29.6 89 44 000.0
3-9
50 10-16 182 | 28.2 86 36 000.0
51 17-23 174 | 28.0 91 33 000.0
52 24-31 17.7 | 27.7 90 35 000.0
01 Jan-06 179 | 28.6 90 35 000.0
1-7
02 8-14 189 | 299 92 33 000.0
03 15-21 19.6 | 316 90 31 000.0
04 22-26 16.2 | 27.5 89 28 000.0
05 29 Jan-4 Feb. | 18.8 | 304 88 30 000.0
06 Feb-06 18.9 | 30.8 90 29 (00.0
5-11
07 12-18 203 | 324 89 31 000.0
08 19-25 215 | 346 88 29 000.0
09 26 Feb -4 20.5 | 344 80 28 002.5
March |
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