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EFFECT OF SPACING AND HARVESTING INTERVAL ON THE GROWTH
AND YIELD OF INDIAN SPINACH
By
A. B. M. JAMIUL ISLAM

ABSTRACT

Present experiment was conducted at the Horticulture Farm of the Sher-e-Bangla
Agricultural University, Dhaka, during the period from March to July 2007. The
experiment consisted with two factors. Factor A: Four plant spacing viz. §;: 50 cm
x 30 cm, S5: 50 ecm % 40 em, S;: 50 em % 50 cm and Sy: 50 em % 60 cm and factor
B: Three harvesting intervals viz. H;: 10 days, H,: 15 days and H;: 20 days. In case
of plant spacing, the longest plant (34.48 cm), maximum number of branches
(6.25) and the highest yield (22.69t/ha) was recorded from S; while all the above
parameter was lowest at S;. For harvesting intervals, the longest plant at harvest
(41.63 cm), maximum number of branches per plant (6.01) and the highest yield
(21.57 t/ha) was recorded from H, and was the lowest at H,. For combined effect,
the longest plant (44.45 cm), maximum number of branches per plant (6.48) and
the highest yield (23.73 t/ha) was from S;H, and all the above parameters were
lowest at $;H;. So, 50 cmx 50 cm plant spacing and harvesting interval of 15 days

were more effective for growth and yield of Indian Spinach.
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INTRODUCTION

Indian spinach (Basella alba L..) commonly known as “poi” belongs to the family
Basellaceae. Indian spinach s a fleshy annual or biennial, twining much branched
herb with alternate leaves. Leaves are broadly ovate and pointed at the apex.
Flowers are white or pink, small sessile in cluster on elongated thickened
peduncles in an open branched inflorescence and fruit is enclosed in fleshy
perianth. There are mainly two distinct types, Basella alba and Basella rubra, one
with green leaves, petioles and siems and the other with reddish petioles and
stems.

Basellaceae is a popular summer lealy vegetable widely cultivated in Bangladesh
and India. It is very popular vegelable in Bangladesh. Both the green and red
cultivars are consumed as vegetables. All the cultivars are trained on poles,
pandals or trellis or grown on ground (Bose and Som, 1990). Fresh tender leaves
and stems are consumed as leafy vegelable after cooking. As half of the water
soluble substance may be lost by boiling in water, it is preferable to cook the

leaves in soups and stews.

Nutritive value of Indian spinach is very high with a good content of minerals and
a moderate storage of vitamins to the human diet plus substantial amount of fibre
and that of water (Ghosh and Guha, 1933). The plant is reported to contain
moisture  93%., Protein 1.2%, Iron 1.4%. Calcium 0.15%, Vitamin A 3250
TU/100g. In addition to these, Basella alba contains 16g fluoride/100g and nitrate

content is 764 ppm on dry weight basis (Sanni, 1983). There was no loss of nitrate



even after 48 hrs of cold Storage. Moreover. it is anadyne, sedative, diuretic and

expectorant (Kallo, 1986).

Plant spacing is an important aspect of crop production for maximizing the yield.
Optimum plant spacing ensures judicious use of natural resources and makes the
intercultural operations easier. [t helps to increase the number of leaves. branches
and healthy foliage. Densely planted crop obstruct the proper growth and
development. On the other hand. wider spacing ensures the basic requirements but
decrease the total number of plants as well as total yield, Yield may be increased
up to 25% by using optimum spacing (Bansal, et al.. 1995). In Bangladesh like
other management practices information about spacing to be used in Indian
Spinach cultivation is scanty. The farmers of Bangladesh cultivate this crop
according to their own choice due to the absence or unavailability of standard
production technique. As a result, they do not get satisfactory vield and return

from investment.

Harvesting interval can also influence the yield of Indian Spinach. It has been
recommended to start harvesting the crop at the 30th day after sowing (Anon..
1983). The leaves and tender stems are the edible portion of this crop. Naturally
hard fibrous shoots are unfit for its consumption. For the production of Indjan
Spinach harvesting time is particularly important when several harvestings are

done from a single plant.

So plant spacing and the harvesting interval are to be taken into consideration

simultaneously for attaining good quality and reasonable vield. One can not

b2



sacrifice much to achieve the other. Moreover, harvesting interval is correlated

with the economic retumn by ensuring the highest market price.

Considering the above circumstances, the present investigation was undertaken

with the following objectives:

. To determine the suitable plant spacing for optimum growth and higher

yield.

2. To determine the optimum schedule of harvesting interval for altaining

quality and the maximum yield,

3. To find out the suitable combination of plant spacing and harvesting

interval for attaining desirable growth and yield.
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Chapter I1
REVIEW OF LITERATURE
Indian Spinach is one of the important vegetables grown in Bangladesh as well as
in many other countries of the world. The crop has received conventional less
attention of the researchers on its various aspects because normally it grows with
less care or management practices. For that a very few studies on growth. yield
and development of Indian Spinach have been carried out in our country as well
as in many other countries of the world, Hence, the rescarch work so far done in
Bangladesh is not adequate and conclusive, Nevertheless, some of the important
works and researches related to the plant spacing and harvesting interval so far
done at home and abroad on different vegetable crops production including Indian

Spinach has been reviewed in this chapter under the following headings.

2.1 Effect of plant spacing

Moore et al. (2004) conducted an cxperiment fo study the effects of spacing on
harvesting and yield of stem amaranth with 6.9, 12 and 18 plants/5 m or row. In
these experiments the yield increased up to a certain level and then decreased.
With highest spacing per plant yield increased up to a certain level but the total

per hectare decreased.

Abbasdokht et al. (2003) conducted an experiment to determine the effect of crop
densities (10, 20 and 40 plants m™) of amaranth in Iran. Yield and yield
contributing characters were statistically significant in different density. The

density with 40 plants m™ gave the minimum yield, whereas 10 plants m™ gave



the highest single plant yield but lowest yield was found when yicld in hectare

was considered.

Santos et al. (2003) conducted field trials in South Florida, United States, 1o
determine the extent of yield reduction due to population densities of stem
amaranth and recorded that yield reductions reached 24% with densities higher

than 8 plants/6 m rows planting.

Missinga and Currie (2002) conducted an experiment to assess the impact of plant
densities of amaranth on yield and yield contributing characters and reported that
spacing didn’t affect the individual plant yield but the yield per hectare was

greatly influenced due to plant spacing.

Bali et al. (2000) conducted a field experiment to study the effect of planting
density and different N and p fertilizer rates on cabbage cultivar KS 101. in
Jammu and Kashmir, India, during the rabi seasons of 1995-199¢ and 1996-1997,
Plants were sown at 25, 33 and 50 plants per square m, and at 40 » 10, 30 = 10
and 20 x 10, respectively. N was applied at 30, 60 and 90 kg/ha, while P was
applied @ 30, 45 and 60 kg/ha. Seed yield was highest at 33 plants per square m
and at 30 * 10 ¢em spacing. Seed yield increased with increasing N rates up to 60
kg/ha and also increased with increasing P rates. N at 60 kg/ha gave the highest

returns and cost benefit ratio.

Das and Ghosh (1999) conducted an experiment from March to August 1999 in

Salna, Gazipur, Bangladesh 1o evaluate the seed yield potential of 3 amaranthus



cultivars (Drutaraj, Bashpata and Sureshsari) grown under 5 different spacing
levels (30 = 10, 30 x 15, 30 x 20, 30 x 25 and 30 x 30 c¢m). Spacing had
pronounced effect on the seed yield and yicld contributing characters. Plants
grown at the widest spacing of 30 x 30 c¢m produced the longest stem (95.25 em),
maximum seed yield per plant (24.24 g) and had germination percentage of
80.60%. However, plants grown at a spacing of 30 x 20 ¢m recorded the highest

seed yield/ha (3.64 t/ha).

Jehangir et al. (1999) conducted an cxperiment to study the response of different
varieties Lo row spacing was conducted on a silty clay-loam soil of Shalimar
(Kashmir) during rabi, [winter] 1993-1994. Cabbage Cv. KS-101 gave seed yield
8.4, 18.2 and 20.2% higher than KS-103, KS-102 and KOS-1, respectively, The
row spacing of 30 x 10 ¢m recorded a significant increase of 11,9 and 19.2% in

seed yield over 15 x 10 cm and 45 = 10 Cm row spacing, respectively.

Gupta and Arvind (1995) carried out a field studies in 1990-1991 2 Pantnagar,
Naintal and noted that seed and oil yields of B, campestris were highest with
spacing 30 = 15 em and harvesting index was highest with spacing at 40 = 10 ¢m.
Gupla and Panda (1995) reported from field trial in winter 1989-1990 at
Pantnagar, Uttar Pradesh that B. campesiris (var. toria cv. PT 303) was line sown
or broadcast at various spacing to give 160000-500000 plants/ha. Seed yield was
higher with broadcasting than line sowing and was highest at a density of 220 (000

plants/ha (30 x 15 em Spacing).



Bansal et al. (1 995) reported from an experiment that closer inter row (40 cm) and
intra row Spacing (10 ¢m) significantly reduced the dry matter accumulation,

number of functional leaves and hence yield/plant.

and minimum in SAT 0062 (13.4 ¢m). The highest yield was recorded in SAT

0054 (54 t/ha) and lowest in SAT 0024 (15.5 t'ha).

Norman and Shongwe (1993) were conducted two field experiments by on a
sandy clay loam soil during the summer seasons of 1990-1991 and 1991-1992.
Seeds were sown in for the 1 experiment with 4 spacing (60 x 45, 60 = 60, 90 =
45 and 90 x 60, c¢m) and in the second experiment with 5 spacing (45 x 45, 60 x
45. 60 x 60, 90 x 45. 9 «x 60). These spacing recorded no significant

improvement in shoot, leaf or stem quality.

Damrong and Krung ( 1994) conducted an experiment with Chinese cabbage 2
varieties, ASVEG no.l and commercial cultivar Elephant brand which were
planted under different spacing of 40x40, 4030, 40x25, 3030, and 30x25 cm
during July to September 1987 at Kasetsart University Kamphaengsaen Nakhon
Pathom. They found that closer spacing had more number of plants per unit area.
Increasing of plant population did not produce better yield because the percent of
non-heading plant was increased and consequently their mean head weight. The

most suitable spacing between plant for growing Chinese cabbage variety ASVEG



no.l was 40 cm the commercial cultivar Elephant brand gave very low yield only

4-11 tha while ASVEG no.1 produced 26-28 t/ha.

Park et al. (1993) conducted an experiment to study the effect of plant spacing on
the growth and yield of Gimakalmi. From their findings it was clear that 30 ¢m x
30 cm was better than 15 ¢cm x 15 cm or 45 em x 45 em in consideration of

growth and yield of the crop.

Kler. et al. (1992) conducted a field trial at Ludhiana, Indian Punjab in 1988-
1990, Chinese cabbage seedling were sown with 30 cm spacing between N-§
rows, or with bidirectional sowing with 30 ¢m between N-S and E-W rOws, or
with 30 cm row spacing between N-S rows and 45 cm between E-W rows. Crops
received 60, 90 or 120 kg N/ha. Seed yield was increased by cross-sowing and by
increasing N rate from 60 to 90 kg/ha. Correlation coefTicients between different
yield components were calculated. Sced yield was positively correlated with plant
height. days to maturity and harvesting index. These parameters. and seed yield,

were all positively correlated with light interception.

Hill (1990) conducted an experiment at Manjimup Research Station, Australia on
a sandy loam over clay at 60 cm, Chinese cabbage cv. Early Jade Pagoda was
grown at spacing of 25 = 25, 30 x 30, 35 x 35 or 40 x 40 cm with 0, 30, 100, 200,
300 or 400 kg N/ha. The highest marketable yields, 126.6 and 123.6 t/ha, were
produced at the closest spacing, marketable vield for this spacing increased as N

rate increased from 0 to 200 kg/ha, and remained constant from 200 to 300 kg/ha



but decreased when the N rate was increased to 400 kg/ha. The yield potential of

Chinese cabbage was higher at closer spacing than at the wider.

Vogel and Paschold (1989) conducted an experiment in Germany on Pak-choi
(Brassica chinesis 1..) in relation to different spacing and dates of planting. A crop
density of 160.000 plants per hectare with spacing of 25 ¢m x 25 ¢m gave the

highest yields and high proportion of plant weighing 200-600 g

Koay and Chua (1979) conducted an experiment (o study the effect of appropriate
planting method and density for economical production of Pak-choi (Brassica
chinensis L.) in Singapore. The treatment compared were direct seeding, bare root
transplanting or ball root transplanting in rows 30 cm apart with inter plant
spacing of 10 em, 20 em, 30 c¢m. The highest yield (50 t/ha) was obtained from

the transplanted plants at the closest spacing.

Lee (1983) studied the effects of plant densities on some leafy vegetables
including Pak-choi. Four plant densities viz. 10 em x 10 cm, 15 em = 15 em. 20
cm * 20 em and 30 em * 30 ¢m were included in the study. The highest vield was
obtained in 15 cm = 15 em spacing but had no significant difference with 10 cm x

10 em spacing.

Davey (1965) observed maximum head size in cabbage with a spacing of 25-40
cm in row. However, closer spacing resulted in higher yields per hectare with
greater variability in head size. Somos (1954) reported that wider spacing resulted

in better growth and rapid development than closer spacing.



2.2 Effect of harvesting intervals

Kasture ¢t al. (2002) conducted an experiment at the main Horticulture garden
during the rabi season of | 997-98, to study the effect of four levels of cuttings and
two Indian spinach cultivars on seed yield and quality, Regarding the cutting
levels, one cutting level was found to be significantly superior over the other

levels in respect to seed Yyield per plant, seed yield per plot and per hectare.

Kasture et al. (2000) carried oyt an experiment to study the response of levels of
cutting on the growth of green leaves of Indian spinach of the cultivars. All Green
and Pusa Jyoti were si gnificantly superior over all Green with respect of length of
petiole and average leaf area per plant. As a response to cutting, All Green
produced greater numbers of leaves compared with Pusa Iyoti. However, height

of plant was similar in both varieties,

Tindal (1983) conducted an experiment to study the effect of harvesting interval
on the vield of Kangkong. At the time of harvesting, two things are to be taken
into consideration simultaneously i) good quality and ii) reasonable yield. In
wider harvesting interval. higher yield per harvesting is obtained. but mosl of the
foliage became fibrous and unfit for consumption. In kangkong, threc to four

harvestings could be obtained from one plant.

Rashid (1993) was carried an experiment with Gimakalmi. In a trial after three
weeks from first harvesting, the ratoon of Gimakalmi became fit for harvesting,

and by following this practice, maximum yield was obtained.

10



Awal (1989) carried out an experiment at IPSA, Salna, Gazipur during Kharif
season ol 1986 to study the effect of four manuring doses (0, 10, 30 and 60 t/ha of
cow dung) and harvesting frequency (17, 21 and 25 days) on growth and vield of
Gimakalmi. The total yield was highest (68.82 t/ha) at 25 days harvesting
frequency which was statistically similar to that (65.82 t/ha) produced by 17 days
harvesting frequency. Although 25 days harvesting frequency produced the

highest yield, most of the foliage became fibrous and unfit for consumption.

Rahman ef al. (1985) conducted an experiment to see the effect of spacing and
harvesting interval on the growth and yield of Indian spinach (Puisak) at the
Central Research Station of BARI at Joydevpur. They reported that the highest
number of shoots per plant was obtained from the quicker harvesting (8 days
interval) and this was reflected as the highest yield (41,11 t/ha), while yield per

hectare decreased with the increase of harvesting interval,

Rahman and Hossain (1985) studied the growth and yield of Indian spinach under
trellis vs non-trellis when harvesting at different intervals. First harvesting of
shoots was done after 35 days of sowing, and subsequent harvesting was done at
intervals of 8. 12 and 16 days from first harvesting. Harvesting at different
intervals showed wide variation in the weight of shoot per plant. The highest
shoot weight (0.95 kg/plant) from the quickest harvesting interval of 8 days
contributed towards the highest yield (20.32 t'ha) and yield gradually decreased

with the increase of harvesting interval.

11



Anon. (1983) conducted an experiment to study the effect of harvesting interval
on the yield of Gimakalmi, first harvesting should be done after 30 days of seed
sowing and the subsequent harvesting should be done at 15 days interval from

first harvesting for obtaining the good quality and maximum yield of Gimakalmi.

Anon. (1982) carried out a study on adaptability and performance of kanghong
(Ipomoea reptans), the maximum yield was obtained at the second harvesting.
Thereafier, the yield decreased. It was also observed that after 4th harvesting, the
vield declined abruptly and the foliage was no longer tender to be consumed as

vegetable

Singh and Chatterjee (1968) found increased yield at the lower frequency of
cutting of 12 perennial grasses. When the frequency of cutting grasses was
reduced from 8 to 4 weeks, the mean number of tillers and leaves and total dry
matter yield were reduced to half and the Jeaf area to a quarter (Hill and Pearson.
1985). It was reported by Wolf et al. (1962) that the productivity of many grass
species decreases with increasing clippling frequency. Beaty et al. (1963)
mentioned that 5 weeks harvesting frequency produced 46% more yield than two

weeks harvesting frequency.

Oakes (1966) found increased forage vield with increasing harvesting interval
although the protein content of forage crop decreased. Moline and Wedin (1963)
found that reduced yield of alfalfa due to carly first harvesting was compensated
for by the increased yield of dry matter of the second harvesting. They found an

increase in the crude with advanced maturity of alfalfa.

12
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Chapter III
MATERIALS AND METHODS

The experiment was carried out in the Horticulture Farm of Sher-e-Bangla
Agricultural University, Dhaka, Bangladesh during the period from March to July
2007 to find out the effect of plant spacing and harvesting interval on the growth

and yield of Indian Spinach.

3.1 Experimental site
Location of the experimental site is 23°74'N latitude and 90°35'E longitude an

elevation of 8.2 m from the sea level (Anon., 1989),

3.2 Characteristics of soil

Experimental site belongs to the Modhupur Tract (UNDP, 1988) under AEZ No.
28 and had dark grey terrace soil. Selected plot was medium high land and the soi
seriess was Tejgaon (FAO, 1988), Characteristics of the soil under the
experimental plot were analyzed in Soil Testing Laboratory, SRDI, Khamarbari,
and Dhaka. Details of the recorded soil characteristics were presented in

Appendix [.

3.3 Weather condition of the experimental site

Experimental site was under the subtropical climate, characterized by three
distinct seasons, the monsoon or the winter season from November to February
and the pre-monsoon period or hot season from March to April and the monsoon
period from May to October (Edris et al.. 1979). Details of the meteorological

data related to the temperature, relative humidity and rainfall during the period of

13



the experiment was collected from the Bangladesh Meteorological Department,
Dhaka and presented in Appendix 1.

3.4 Planting materials

Indian Spinach seed was used as the planting material and the seed were collected

from Siddique Bazar. Gulistan, and Dhaka. Seed rate was (@ 1000 g/ha.

3.5 Treatment of the experiment
The experiment had of two factors. Details were presented below:
Factor A: Four levels of spacing

i. S;iz50cm x30cm
ii. S;: 50 cm = 40 cm
i, S3: 50 em = 50 cm

iv. S4: 50 ¢cm * 60 cm

Factor A: Three levels of harvesting interval

i. H;: Harvesting at 10 days interval
ii. I: Harvesting at 15 days interval

iii. Hy: Harvesting at 20 days interval

There were 12 (4 > 3) treatment combinations such as S;H;, S{Ha, S;Ha, S;Hy,

S>Ha. S;Hs, S;;Hl, S;Ha,, §;H;, S4H,, SiH» and Squ.

3.6 Design and layout of the experiment

Two factors experiment was laid out in Randomized Complete Block Design
(RCBD) with three replications. An area 24.5 m * 20.0 m was divided into three
equal blocks. Layout of the experiment was prepared for distributing the treatment

combinations in every individual plot of each block. Each block was divided into
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Figure 1. Layout of the experimental plot
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12 plot where 12 treatment combinations were allotted at random. There were 36
unit plots altogether in the experiment. Size of the each plot was 6.0 m > 1.5 m.
Distance maintained between two blocks and two plots were 1.0 m and 0.5 m
respectively (Figure 1),

3.7 Land preparation

The plot selected for conducting the experiment was opened in the first week of
March 2007 with a power tiller. and was kept exposed to the sun for a week, after
one week the land was harrowed, ploughed and cross-ploughed several times
followed by laddering to obtain a good tilth condition. Weeds and stubbles were
removed, and (inally a desirable tilth of soil was obtained for sowing seeds of
Indian Spinach. Experimental plot was partitioned into unit plots in accordance

with the experimental design

3.8 Application of manure and fertilizers

Recommended doses of well-decomposed cow dung and chemical fertilizers were
mixed with the soil of each unit plot. Fertilizers of N and K,O as urca and MP
were applied, respectively. Entire amounts of MP were applied during the final
preparation of land. Urea was applied in three equal installments at 15. 30 and 45
days after seed sowing of Indian Spinach. Well-rotten cow dung 10 tha also
applied during final land preparation. The amount of manure and fertilizers were

used as shown in Table 1 (Rashid. 1993).
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Table 1. Dose of fertilizers applied in Indian Spinach fieid

Fertilizers I| Dose/ha ]

I_an dung | 10 tons f(ﬂp_\
filmgen (as urea) BN 200 ke [ : :E\M g
P,0s (as TSP) | 100 kg I k-
Ko@Mm | wre

3.9 Intercultural operation
After emergence of seedlings, various intercultural operations like irrigation.
thinning. weeding, fop dressing ete were accomplished for beiter growth and

development of the Indian Spinach seedlings.

3.9.1 Irrigation and drainage

Over-head irrigation was provided with a walering can to the plots once
immediately after germination in every alternate day in the evening. Further
irrigation was provided as and when needed. Stagnant water was drained ou at

the time of heavy rain.

3.9.2 Weeding

Weeding was done to keep the plots free from weeds and for better aeration of
soil. which ultimately ensured better growth and development, Newly emerged
weeds were uprooted carefully after complete emergence of seedling of Indian

Spinach. Breaking the crust of the soil was done when needed.
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3.9.3 Top dressing

After basal dose. the remaining doses of urea were top-dressed in 3 equal
nstaliments at 15, 25 and 35 DAS. The fertilizers were applied on both sides of
plant rows and mixed well with the soil Earthling up operation was done

immediately after top-dressing with nitrogen fertilizer

3.10 Plant protection
For conirolling leaf caierpillars, Nogos @@ 1 mlL water were applied 2 times at an
interval of 10 days starting soon afler the appearance of infestation. There was no

appreciabie attack of disease.

3.11 Harvesting

Harvesting was done from ail plots at 30 days of sewing of Indian Spinach sceds.
The border planis were not included in hiarvesting. The plants were cut a4t a hieight
of 2 cm from the ground level and data werc vecorded on several characters. The
crop was allowed o grow and the subsequent harvestings were done ai three
mtervais i.e. afier 0. i5 and 20 days of the first harvesting. Thus up 10 90 DAS
harvesting were done according to the freatment of harvesting interval. For 10
days interval harvesting was done 30, 40. 50. 60. 70. 80 and 90 DAS. For 15 days
interval harvesting was done at 30, 45, 60, 75 and 90 DAS and for 20 days
interval harvesting was done at 30, 50, 70 and 90 DAS. Details were presented in

Appendix 11 to X1,



3.i2 Data coilection

Data were recorded on the following parameters from the sampie piants during the
course of experiment. Ten plants were randomly sclected from each unit piot for
the collection of data according to the harvesting interval. The whole plot crop
was harvesting to record per plot data. The average value for cach recorded
character was estimated by adding different harvesting data and dividing the 1otal
number of harvesting peried. The plants in the outer rows and the extreme end of
the middle rows were excluded from the random selection w avoid the border

eitect,

3.12.1 Plant height {cm)
Plant height was measured in centimeter (ecm) from the ground level to the tip of

the plant af each harvesting and the average was calculared from 10 sample planis

3.12.2 Number of branches per plani
Total number of branches was counted from the randomly selected planis and

their average was caiculated as the umber of branches per plant.

3.12.3 Number of leaves per plant
Total number of leaf was counted from the sampled plants and their average was

calculated as the number of leaves per plant.

3.12.4 Fresh weight of leaves per plant (=)
Leaves from sampied selected piants were separated and weighed. The average

was calculated to get the weight ot per plant in gram (g)
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3.12.5 Fresi weigii of stems per piani (2)
Stem from sampled selected plants were separated and weighed. The average was

calculated to pet the weight of stem per plant in gram (g)

3.12.6 Fresh weight of plant
Fresh weight trom ten randomly selected plants were separated and weighed. The
avirage was caleuluted to get the weight of individual plant and was expressed in

aram {g)

3.12.7 Dry matter content of plant
Fresh foliage of the randomiy selected plants was dried in the sun followed hy
drying in an electrical oven at 72 C for 48 hre. The dry matter contents of plants
were computed by according to the following formula

Dry weight of plant

Yo Dry matter of leaves = <100 (g)
Fresh weight of plan:

3.12.8 Foliage coverage

Foliage coverage was estimaied by “Yofida method™ al the time of harvesting and

expressed in percentage.

3.12.9 Yield per hectare

Per plot yield was converied into yield per heciare and it was expressed in meirie

ton (mt.) per hectarc.



3.i3 Siaiistical analysis

Data obtained for different characters were statistically analyzed 1o find owt the
significance of the difference for plant spacing and harvesting intervaj on vield
and yield contributing characters of Indian Spinach. Mean values of all the
recorded characters were evaluated and analysis of varianee was performed by ‘F*
(variance ratio) test. Significance of the difference among the treatment of means
was estimated by Duncan’s Multiple Range Test (DMRT} at 3% level of

probubility (Gomez and Gomez, 1984).
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Chapter IV
RESULTS AND DISCUSSION

Present experiment was conducted to determine the effect of plant spacing and
harvesting interval on growth and yield of Indian spinach. Data on different yield
contributing characters and yield were recorded to find out the optimum plant spacing
and harvesting interval. At 10 days interval harvesting was done at 30, 40, 50, 60, 70.
80 and 90 DAS. For 15 days interval harvesting was done at 30, 45, 60, 75 and 90 DAS
and for 20 days inierval harvesting was done at 30, 50, 70 and 90 DAS. Average value
for each recorded character was estimated by adding different harvested data by
dividing the total number of harvesting period. Analysis of variance of the data on
different yield components and yield are given in Appendix XIII-XV. Results have
been presented and discussed, and possible interpretations are given under the

following headings:

4.1 Plant height

Significant effect of spacing and harvesting intervals was found on the plant height
(Appendix XIII). Plant spacing S; gave the longest (34.48 cm) plant which was
statistically similar with S, (32.91 cm) and S, while the shortest (30.45 ¢m) plant was
observed from S, (Figure 2). These results indicated that both S; and S, spacing
reduced plant height of Indian spinach. Variations in plant height among different
spacing were prominent. Similar result was also reported by Rai (1981). Plants grown
with widest spacing received higher amount of light, nutrient and water and the reverse
happened to plants grown with closest spacing. This finding coincided with that of

Bruemmer and Roe (1979). Rashid et al. (1981), Anon., (1982) and Islam et al. (1984)
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Different harvesting interval showed different plant heights under the present trial.
Harvesting interval at 15 days (H;) gave the longest (41.63 cm) plant height which was
closely (35.76 cm) followed by H; at 20 days harvesting interval and the shortest (19.62
c¢m) plant was recorded from H,; at 15 days harvesting interval (Figure 3). This finding
was in agreement with the report of Schunphan and Postel (1958), Wiggans et al.

(1963), Purushothman (1978), and Hossain (1990) in leafy vegetable.

The longest (44.45 c¢cm) plant was recorded from S;H; (50 ¢m = 50 ¢m plant spacing
and harvesting at |5 days interval). On the other hand the lowest (18.21 cm) plant was
found from S;H; (50 em = 30 cm plant spacing and harvesting at 10 days interval)
treatment (Table 4). All the spacing treatments gave the lowest plant height at the
subsequent harvests at 10 days interval. With the increase of harvesting interval, plants
obtained longer time for their growth and development, and attained the maximum

height at 20 days interval but the average was highest for 15 days interval harvesting.

4.2 Number of branches per plant

Number of branches per plant significantly affected by plant spacing (Appendix XIIT).
The maximum (6.25) number of branches per plant was recorded from S; and the
minimum (5.58) was recorded from S; (Table 2). In each harvest, maximum number of
branches per plant was found from the S;, while the minimum was recorded from S,.
Plants grown with S; received higher amount of light, nutrient and water enhancing
more number of branches per plant and the reverse happened to plants grown with S,.
This finding coincided with that of Verma et al. (1969), Islam et al, (1984) and Hamid

et al. (1986).
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Table 2. Main effect of plant spacing on number of branches per plant, number of leaves per plant, fresh weight of leaves

per plant, fresh weight of stem per plant, dry matter content and foliage coverage of Indian spinach

Treatment Number of Fresh weight Dry matter content | Foliage coverage
branches per | leaves per plant | of leaves per | of stem per plant (%) ()
plant plant(g) (2)
S 5.58¢ 3555b 5242 ¢ 64.05¢c 11.89¢ 77.11b
Sa 5.89 b 38.09 ab 56.87 b 69.19 ab 13.53b 77.64 b
. S3 6.25a 40.58 a 6147 a 71.48a 15.00 a 84.35a
- Ss 585b 37.14b 56.90b 67.86 b 13.76 b 7881 b
LSDg.05) 0.264 2.809 2.875 3.047 0.526 3.035
CV(%) 4.58 1.59 5.16 4.57 8.97 9.91

In a column means having similar letter(s) are statistically identical and those having dissimilar letter(s) differ significantly as per 0.05
level of probability




9t

Table 3. Main effect of harvesting interval on number of branches per plant, number of leaves per plant, fresh weight of

leaves per

plant, fresh weight of stem per plant, dry matter content and foliage coverage of Indian spinach

Treatment Number of Fresh weight of Dry matter Foliage coverage
content (%) (%)
branches per | leaves per plant | leaves per plant(g) | stem per plant (g)
plant
H, 566b 36.19b 4797 ¢ 64.39¢ 13.14 b 75.18¢
Hz 6.01 a 40.39 a 65.19 a 72.80 a 14.03 a 8325a
H; 6.00a 36.94 b 57.59b 67.25b 13.46 b 80.00 b
LSDy 05 0.229 2.433 2.486 2,639 0.455 2.629
CV(%) 4.58 7.59 5.16 4.57 8.97 9.91

In a column means having similar letter(s) are statistically identical and those having dissimilar letter(s) differ significantly as per 0.05 level

of probability



Number of branches per plant showed significant differences on different harvesting
interval. The maximum (6.01) number of branches per plant was recorded from H..
while the minimum (5.66) number of branches per plant was obtained from H; (Table
3). Number of branches per plant gradually increased with the increase of harvesting
interval and the highest number of branches per plant was produced at 15 days interval.
This finding coincided with that of Westgate et al. (1958), More (1965) and Awal
(1989). At 10 days interval, plants did not get enough time for their growth and
development, and thus remained small with less number of branches during harvest. On
the contrary, plants of 20 days interval got enough time for their growth and were found

to produce the highest number of branches per plant.

The maximum (6.48) number of branches per plant was recorded from S;H,. On the
other hand the minimum (5.44) number of branches per plant was recorded from S;H,
(Table 4). All the spacing treatments revealed the lowest number of branches per plant
at the subsequent harvests at 10 days interval. With the increase of harvesting interval,
plants obtained longer time for their growth and development, and produced the
maximum number of branches per plant at 20 days interval but the average was highest

for 15 days interval harvesting period.

4.3 Number of leaves per plant

Number of leaves per plant was significantly affected by different plant spacing
(Appendix XIIT). Plant spacing S; gave the maximum (40.58) number of leaves per
plant which was statistically identical with S, (38.09) and the minimum (35.55) number
of leaves per plant was recorded from §; which was statistically similar (37.14) to §,

(Table 2).
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Similar trends of result were also obtained by Smith and Salaman (1947), Chowdhury
et al. (1974). Bhore and Patil (1978), Anon, (1984). Miah (1987) Zaman and Rahman
(1988) and Etman (1993). Plants grown with S; received higher amount of light,
nutrient, water thus attaining more height along with more number of leaves per plant

and the reverse happened to plants grown with 5.

Number of leaves per plant under the present trial showed variation for different
harvesting interval. Harvesting interval I, gave the maximum (40.39) number of leaves
per plant. On the other hand, the minimum (36.19) number of leaves per plant was
obtained from H,; which was statistically similar (36.94) to H; (Table 3). The minimum
number of leaves per plant was produced at 10 days interval. Number of leaves per
plant gradually increased with the increase of interval and the highest number of leaves
per plant was produced at 15 days interval. At 10 days interval, plants did not get
enough time for their growth and development, and thus remained short with less
branches and leaves during harvest. On the contrary, plants of 15 days interval got
enough time for their growth and development and were found to be tallest with
maximum branches and leaves per plant. Although 20 days interval the plants got more

time but did not show the maximum number of leaves per plant.

The maximum (43.86) number of leaves per plant was found from S;H; and the
minimum (34.05) number of leaves per plant was recorded from S;H, (Table 4). All the
spacing treatments revealed the lowest number of leaves per plant at the subsequent
harvests of 10 days interval. With the increase of harvesting interval, plants obtained
longer time for their growth and development, and produced the maximum number of

leaves per plant at 15 days interval.
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4.4 Fresh weight of leaves per plant

Fresh weight of leaves per plant was significantly influenced by plant spacing
(Appendix XIV). Plant spacing S; gave the maximum (61.47 g) fresh weight of leaves
per plant while the minimum (52.42 g) fresh weight of leaves per plant was recorded
from S, (Table 2). The variations in fresh weight of leaves per plant among the spacing

treatments were prominent. Similar trend of results was also reported by Rai (1981).

Different harvesting interval showed different fresh weight of leaves per plant under the
present trial. Harvesting interval H; gave the maximum (65.19 g) fresh weight of leaves
per plant. On the other hand the minimum (47.97 g) fresh weight of leaves per plant

was recorded from H,; (Table 3).

The maximum (71.18 g) fresh weight of leaves per plant was recorded from SiH,,
while the minimum (42.01 g) fresh weight of leaves per plant was obtained from S;H,
(Table 4). All the spacing treatments gave the minimum fresh weight of leaves per plant
at the subsequent harvests at 10 days interval. With the increase of harvesting interval,
plants obtained longer time for their growth and development, and produced the

maximum fresh weight of leaves per plant 15 days interval harvesting period.

4.5 Fresh weight of stem per plant

Fresh weight of stem per plant was significantly affected by plant spacing (Appendix
X1V). The maximum (71.48 g) fresh weight of stem per plant was obtained from
S; which was statistically identical (69.19 g) to S; and the minimum (64.05 g) fresh
weight of stem per plant was recorded from S, (Table 2). Each increase in spacing

significantly increased the fresh weight of stem which was also observed by Beaty ef al.
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(1965), Islam er al. (1984). Rahman et al. (1985) and Hamid er al. (1986) and Dhillon

et al. (1987).

Different harvesting interval showed different fresh weight of stem per plant under the
present experiment. Harvesting interval H, gave the maximum (72.80 g) fresh weight of
stem per plant. On the other hand, the minimum (64.39 g) fresh weight of stem per
plant was recorded from I, (Table 3). This finding was in conformity with that of
Anon., (1980), Hamid ef al. (1986) and Awal (1989). Among the harvesting intervals,

15 days interval gave the highest fresh weight of stem per plant.

The maximum (75.91 g) fresh weight of stem per plant was found from S;H,. On the
other hand, the minimum (61.84 g) fresh weight of stem per plant was recorded from
S;H; (Table 4). All the spacing treatments revealed the lowest fresh weight of stem per
plant at the subsequent harvests at 10 days interval. With the increase of harvesting
interval, plants obtained longer time for their growth and development, and produced

the maximum fresh weight of stem per plant at 15 days interval.

4.6 Fresh weight of plant

Fresh weight of plant was significantly affected by plant spacing used in this
experiment (Appendix XIV). Plant spacing S; gave the maximum (132.95 g) fresh
weight of plant which was closely followed by S; (126.06 g) and S, (124.76 g).
respectively and the minimum (116.47 g) fresh weight of plant was recorded from S,
(Figure 4). Similar trend of results was also reported by Rai (1981), Hossain (1980).

Plants grown with widest spacing received higher amount of light, nutrient and water
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and the reverse happened to plants grown with closest spacing. This finding coincided

with that of Anon.. (1982) and Islam er al. (1984).

Different harvesting interval showed different fresh weight of plant under the present
trial. Harvesting interval I, gave the maximum (137.99 g) fresh weight of plant which
was closely followed by H; (121.98 g). On the other hand, the minimum (115.21 g)

fresh weight of plant was recorded from H; (Figure 5).

The maximum (147.09 g) fresh weight of plant was obtained from S;H; and the
minimum (103.85 g) fresh weight of plant was recorded from S;H,; (Table 4). All the
spacing treatments revealed the lowest fresh weight of plant at the subsequent harvests
of 10 days interval. With the increase of harvesting interval, plants obtained longer time

for their growth and produced maximum fresh weight of plant at 15 days interval.

4.7 Dry matter content of plant

Dry matter content of plant was significantly affected by plant spacing (Appendix
X1V). The maximum (15.00%) dry matter content was recorded from S; and the
minimum (11.89%) dry matter content was found from S, (Table 2). Similar trends of
result were also reported by Rai (1981). Plants grown with S, spacing received higher
amount of light nuirient and water and the reverse happened to plants grown with
closest spacing. This finding coincided with Anon. (1982) and Islam er al. (1984),
Aditya et al. (1995).

Different harvesting interval showed variation in dry matter content under the present
trial. Harvesting interval H, gave the maximum (14.03%) dry matter content which was

followed (13.46%) by Hi. On the other hand, the minimum (13.14%) dry matter content
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was recorded from H; (Table 3). This finding was in agreement with the report of

Purushothaman (1978) who conducted experiment with leafy vegetable.

The maximum (16.03%) dry matter content was recorded from S;H,, while the
minimum (11.12%) dry matter content was recorded from S,H; (Table 4). All the
spacing treatments revealed the lowest dry matter content at the subsequent harvests of
10 days interval. With the increase of harvesting interval, plants obtained longer time
for their growth and development, and attained maximum dry matter content at 20 days

interval but the average was highest for 15 days interval harvesting period.

4.8 Foliage coverage

Foliage coverage by plant was affected significantly by plant spacing (Appendix XV).
The highest (84.35%) foliage coverage was recorded from S; and the lowest (77.11%)
foliage coverage was recorded from S; which was statistically similar to S; [77.64) and

54(78.81) (Table 2).

Different harvesting interval showed significant effect on foliage coverage under the
present experiment. Harvesting interval H; gave the highest (83.25%) foliage coverage.
On the other hand, the lowest (75.18%) foliage coverage was noted from H; (Table 3).
This finding was in agreement with the report of Purushothaman (1978) who conducted
trial with leafy vegetable.

The highest (90.00%) foliage coverage was recorded from S5;H; and the lowest
(71.43%) foliage coverage was obtained from S;H, (Table 4). All the spacing
trcatments revealed the lowest foliage coverage at the subsequent harvests of 10 days

interval. With the increase of harvesting interval, plants obtained longer time for their
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growth and development, and attained the maximum foliage coverage at 20 days

interval but the average was highest for 15 days interval harvesting period.

4.9 Yield per hectare

Yield per heclare was affected significantly by different plant spacing (Appendix XV).
The highest (22.69 t/ha) yield was recorded from S; which was closely followed by S,
(21.11 tv/ha) and S4 (20.55 t/ha), while the lowest (19.47 Vha) yield was recorded from
S, (Figure 6).

Different harvesting interval showed different yield per hectare under the present trial.
Harvesting interval H; gave the highest (21.57 t/ha) yield. On the other hand the lowest
(20.54 t/ha) yield was recorded from H, (Figure 7). This finding was supported by
Oakes (1966), Cervato (1969). Among three harvesting intervals, 15 days interval gave
the highest total yield per hectare. This finding was supported by Anonymous (1983).
Although maximum harvests were done in case of 10 days interval, but total yield per
plot was minimum. This was due to the fact that plants did not get sufficient time for
more vegetative growth and that was why 10 days interval gave fewer yields per
hectare. In case of 20 days harvesting interval, although plants got maximum time for
vegetative growth and each harvest gave maximum yield per hectare, but the total yield

was not maximum because of the least harvests done in this interval.

Similar result was also stated by Rahman and Awal (1989). After first harvest, 2nd
harvest gave the maximum yield per hectare at each harvesting interval and then the
total yield per hectare gradually decreased which was also stated by Anonymous

(1982).
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Table 4. Interaction effect of plant spacing and harvesting interval on plant height, number of branches, number of leaves, fresh

sweight of  leaves, fresh weight of stem, fresh weight of plant per plant, foliage coverage, dry matter content and yield per
hectare of Indian spinach
Treatment | Plant Number of Fresh weight of Foliage Dry matter Yield
height(cm) Barcis N e Leaves per Stem per plant (2) | Plant (@) coverage (%) | content (%) | (t/ha)
per plant per plant | plant(g)
H, 18.21d 544e 3405¢ 42.01 h 61.84d 103851 Tid3e 11.12e 18.19d
5 | Ha 39,1 labe 5.64 cde 37.70 be 61.06 bed 68.59 be 129.65¢ 84.00b 1238 d 20.11¢
Hs 34.04¢ 5.66 cde 34.9] be 54,19 ef 61.72d 115:91e 77.50 cd 12.17d 20.11e
H, 19.95d 3.77 ede 36.61 be 4831 g 68.48 be 116.79¢ 73.57 de 1333 ¢ 20.44c |
— == === el Aes
S, | Ha 42.12ab 6.04 abed 40.39 ab 63.57 be 73.24 ab 136.81h 79.00 bed 13.67 be 21.54hc
Hy 36.65he 5.87 bede 37.27 be 58.73 ede 65.84 cd 127.5%cd 78.75 bed 13.60 be 21.35ab
1, 21.16d 5.91 bede 39.01abe 53.00 fg T0.55 abe 123.55¢ed 79.29 bed 1455b 21.78ab
S, | Hz 44.45a 6.48a 43.86a 71.18a 75.81 a 147.09a 90.00a 16.03 a 23.73a
H, 37.82bc 6.37 ab 38.86abe 60.23 bed 67.98 be 128.21¢ B3.75 b 1443 b 21.54bc
H, 29.14d 5.52de 35.08 be 4855 g 68.11 be 116.66e 76.43 cde 13.57be 20.78c
S | Hy 40.84ab 5.89 bede 39.62abc 6495 b 73.44 ab 138.39b 79.25 be 14.05 be 20.90¢
H; 34..53¢ 6.14 abe 36.71bc | 57.19def 62.03d 119.22de 80.00 be 13.66 be 19.98¢
LSDas 5.025 0.458 4.860 4.973 5277 6.436 0.910 5.257 1.508
CV(%) 0.18 4.58 7.5% 5.16 4.57 3.04 8.97 0.%1 4.25

of probability




The highest (23.73 t/ha) yield was recorded from S3;H; and the lowest (18.19 t/ha) yield
was obtained from 8;H, (Table 4). All the spacing treatments revealed the lowest yield
per hectare at the subsequent harvests of 10 days interval. With the increase of
harvesting interval, plants obtained longer time for their growth and development, and
attained the maximum yield per hectare at 20 days interval but the average was highest

for 15 days harvesting interval.
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Chapter V
SUMMARY AND CONCLUSION
Present experiment was conducted to investigate the effect of different plant spacing
and harvesting intervals on the growth and yield of Indian Spinach at the
Horticulture Farm of the Sher-e-Bangla Agricultural University, Dhaka during the
period from March *07 to July *07. There were four levels of plant spacing viz. S;:
50 emx 30 cm, S,: 50 em % 40 em. S;: 30 em % 50 em and S4: 50 cm % 60 ¢cm and
three levels of harvest intervals viz. 10 days, 15 days and 20 days as treatments of
the experiment. The experiment was laid out in Randomized Complete Block Design
(RCBD) with three replications. Crop was allowed to grow and the subsequent
harvests were done at three intervals i.e. after 10, 15 and 2() days of the first harvest.
Thus starting from 30 DAS up to 90 DAS harvests were done according to the
treatment of harvest interval. For 10 days interval harvesting was done at 30, 40, 50,
60, 70. 80 and 90 DAS. For 15 days interval harvesting was done at 30, 45, 60, 75
and 90 DAS and for 20 days interval harvesting was done at 30. 50, 70 and 90 DAS.
Data on vyield components were collected from 10 randomly sclected plants from
each plot except the total yield which was determined by taking weights of all plants

harvested from each plot.

The longest (34.48 c¢m) plant per harvest was recorded from plant spacing S; (50 cm
% 50 ¢m) and the shortest (30.45 cm) plant was recorded from S, as plant spacing 50
cm » 30 cm. The maximum (6.25) number of branches per plant was found from S,
while the minimum (5.58) was recorded from S§,. Plant spacing S; gave the

maximum (40.58) number of leaves per plant and the minimum (35.55) was recorded
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from S;. Plant spacing S; gave the maximum (61.47 g) fresh weight of leaves per
plant and the minimum (52.42 g) was recorded from S;. The maximum (71.48 g)
fresh weight of stem per plant was obtained from S; and the minimum (64.05 g) was
recorded from S,. Plant spacing S; gave the maximum (132.95 g) fresh weight of
plant and the minimum (116.47 g) fresh weight of plant was noted from §;. The
maximum (15.00%) dry matter content was recorded from S; and the minimum
(11.89%) was recorded from S;. The highest (84.35%) f{oliage coverage was
recorded from S, and the lowest (77.11%) was recorded from S;. The highest (22.69

t/ha) yield was found from S, and the lowest (19.47 t/ha) was recorded from §,.

Harvest interval at 15 days (H,) gave the longest (41.63 cm) plant per harvest and the
shortest (19.62 cm) plant was found from H, as 10 days harvesting interval. The
maximum (6.01) number of branches per plant was recorded from H; and the
minimum (5.66) was recorded [rom H;. Harvest interval H; gave the maximum
(40.39) number of leaves per plant. On the other hand the minimum (36.19) was
recorded from H,. Harvest interval I, gave the maximum (65.19 g) fresh weight of
leaves per plant. On the other hand the minimum (47.97 g) [resh weight of leaves per
plant was obtained from H,. Harvest interval H; gave the maximum (72.80 g) fresh
weight of stem per plant, while the minimum (64.39 g) was recorded from H,.
Harvest interval I1; gave the maximum (137.99 g) fresh weight of plant and the
minimum (115.21 g) was recorded from H,. Harvest interval H, gave the maximum
(14.03%) dry matter content and the minimum (13.14%) was recorded from H,.

Harvest interval H, gave the highest (83.25%) foliage coverage and the lowest
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(75.18%) was recorded from H;. Harvest interval H; gave the highest (21.57 v/ha)

vield and the lowest (20.54 t/ha) was recorded {rom H;.

The longest (44.45 cm) plant was obtained from S;H; (50 cm * 50 cm plant spacing
and harvesting at 15 days interval) while the shortest (18.21 cm) plant was recorded
from the treatment combination of S;H; (50 ¢cm x 30 cm plant spacing and
harvesting at 10 days interval). The maximum (6.48) number of branches per plant
was recorded from S;H; and the minimum (5.44) number of branches per plant was
found S;H,. The maximum (43.86) number of leaves per plant was obtained from
S;H» and the minimum (34.05) was noted from S;H;. The maximum (71.18 g) fresh
weight of leaves per plant was recorded from S;H,. while the minimum (42.01 g)
fresh weight of leaves per plant was recorded from S;H;. The maximum (75.91 g)
[resh weight of stem per plant was noted from S;H,. On the other hand the minimum
(61.84 g) was recorded from S;H,. The maximum (147.09 g) fresh weight of plant
was recorded from S;H, and the minimum (103.85 g) was found from S;H;. The
maximum (16.03%) dry matter content was noted from S;H; and the minimum
(11.12%) was recorded from 5;H;. The highest (90.00%) foliage coverage was
obtained from S;H; and the lowest (71.43%) was recorded from S;H;. The highest
(23.73 t/ha) yield was obtained from S;H, and the lowest (18.19 tha) was recorded

from the treatment combination S;H;

40



Conclusion:

Among the treatment combination plant spacing S; (50cm= 50 cm) and harvesting
interval H; (15 days) was more effective for yield and yield contributing characters

of Indian Spinach.

Considering the findings of the present experiment, further studies in the following

areas may be suggested:

1. The study is needed in different agro-ecological zones (AEZ) of Bangladesh

for regional adaptability;

2. Other combination of plant spacing and harvesting intervals may be included

for further study.
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APPENDICES

Appendix I. Results of mechanical and chemical analysis of soil of the experimental plot

Mechanical analysis

Conslituents Percent
Sand 33.23
Silt 60.59
Clay 617
Textural class Silty loam
Chemical analysis
Soil properties Amount
Soil pH 6.17
Organic carbon (%) 1.44
Total nitrogen (%) 0.08
Available P (ppm) 213
0.19

Exchangeable K (%)

Appendix I1. Monthly average temperature, relative humidity and total rainfall of the

experimental site during the period from March to July 2007

Month Air temperature ("C) FH (%) Total rainfall | Sunshine (hr)
Maximum Minimum (mm)

March 29.55 18.25 61,51 24 2254

April 33.74 23.87 69.41 185 234.6

May 347 25.90 70.00 |83 241.8

June 33.40 26.80 91.00 279 96.0

July 31.52 25.35 88.00 233 127.1

Source : Dhaka metrological center
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Appendix IIL. Effect of plant spacing and harvesting interval on plant height of Indian Spinach at different times of harvesting

Plant height (cm)

L J0DAS | 40DAS | 45DAS | SODAS | GODAS | 70DAS | 75DAS | 80DAS | oopas | Average
per harvest

H, 235 | 19.48 - 26.45 15.22 12.05 s 19.45 12.45 18.21

S | H, 224 | - 33.25 . 56,84 - 46.82 s 36.42 39,11
H; 2238 = = 4531 - 1755 * - 3091 34,04

H, 24.08 23.25 = 2733 15.32 14.69 e 22.05 12.92 19.95

s, |H, 24.84 " 35.45 = 59.42 51.46 - 39.42 42.12
H, 24.39 = 47.45 N 39.42 - -- 35.33 36.65
H, 25.02 2422 28.06 15.9] 15.62 i 23.47 15.82 21.16

S, | H, 25.45 - 39.84 " 61.42 -- 52.04 - 4351 44.45
H; 25.36 = 47.45 - 41.55 N - 36.92 37.82
H, 23.84 22.84 25.12 15.84 15.38 u 17.92 13.05 19.14
S, | Hy 23.02 - 35.39 " 57.55 - 49.81 " 38,45 40.84
H, 23.56 “ - 43.08 - 40.81 - - 30.68 34.53

Sy 530 cm = 30 cm

8230 em = 40em

S:: 30 em = 30 cm
54: 50 cm > 60 cm

H;: Harvest at 10 days interval
Ha: Harvest at 15 days interval
H;: Harvest at 20 days interval
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Appendix IV. Effect of plant spacing and harvesting interval on number of branches per plant of Indian Spinach at different times of

harvesting
Number of branches per plant at
i 30DAS | 40DAS | 45DAS | SODAS 6ODAS 70DAS 75DAS 80DAS 90pAg | ‘Avermge
| per harvest
H, | 384 6.15 - 7.12 6.73 6.05 - 4.15 4.05 5.44
S, | H 3.91 - 7.14 - 6.45 : 5.55 =t 5.15 5.64
H; 3.87 -- - B.02 -- 5.54 - - 322 5.66
H, 4.12 6.28 - 8.15 5.64 6.95 - 4.98 4.25 517
S | Hs 4,05 =2 7.55 = 6.88 i 6.02 - 5.68 6.04
H; 4,28 -- - B.64 .- 302 - - 5.535 5.87
H, 4.67 7.10 = 6.95 5.95 4.56 2 7.15 5.02 5.91
S | Ha 4.5 e 8.02 o 7.22 i 6.25 - 6.15 6.48
H; 4.69 - - .15 - 578 - -- 6.84 6.37
H, 4.02 6.95 - 6.74 6.15 425 v 6.28 4.22 5.52
S, | Ha 4.15 i 7.55 = 6.33 = 5.84 = 5.56 5.89
Hs 428 - - 9.15 -- 522 - -- 5.92 6.14

S 80 cm = 30 cm
840 50 em = 40cm
83 50 cm = S0cm
840 50 cm = 60 cm

H,: Harvest at 10 days interval
Ha: Harvest at 15 days interval
H;: Harvest at 20} days interval
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Appendix V. Effect of plant spacing and harvesting interval on number of leaves per plant of Indian Spinach at different times of

harvesting
Number of leaves per plant at

Hacatrcat 30DAS | 40DAS | 4SDAS | SODAS | 60DAS | 70DAS | 75DAS | 80DAS | 00DAS pf:"lfa";g; :
H, 18.45 32.85 - 45.15 53,48 40.15 = 27.84 20.44 34.05

S | H 18.64 32,15 i 55.92 = 45.33 - 36.45 37.70
H, 18,54 - 50,05 - 39.55 N e 31.48 34.91
H, 19.33 35.94 - 49.22 55.84 43.58 i 29.43 22.94 36.61

S | H, 19.15 36.22 - 58.05 " 50,00 - 38.55 40,39
Hs 19.65 » 53,15 - 42.81 “ 5 33.45 37.27
H, 20.94 39.55 = 50.04 60,33 45.94 - 31.25 25.05 39.01

S | Hy 21.45 40.15 5 63.45 % 54.12 - 40.12 43.86
H 20,84 - 56.22 5 4325 - o 35.12 38.86
H, 20,05 342 | - 50.42 44.15 39.45 - 3242 23.64 35.08

Sy | Hy 20,64 | 3925 = 60.22 s 51.45 = 26,55 19,62
Hs 21.05 I 53.62 N 4033 = " 31.84 36.71

5050 em = 30 cm

Ba: 50 cm = d0cm

Sy 50 em = S0 cm
Sy 50 em = 60 em

Hy: Harvest at 10 days interval
Ha: Harvest at 15 days interval
Hs: Harvest at 20 days interval
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Appendix VI. Effect of plant spacing and harvesting interval on foliage coverage of Indian Spinach at different times of harvesting

Foliage coverage (%) at
Farstsst 30DAS | 40DAS | 45DAS | SODAS | 60DAS | 70DAS | 75DAS | SO0DAS | 9opAs | Average
. per harvest
H, 65.00 70.00 - 75.00 75.00 85.00 - 70.00 60.00 71.43
5 | H 70.00 - 100,00 -- 100.00 -- B3.00 - 63.00 84.00
H; 65.00 - - S0.00 - 90.00 - . 65.00 77.50
H, 65.00 8OO0 - 80.00 BO.DO BO.00 - 63.00 65.00 73.57
8 | H: 70.00 - 95.00 - 90.00 -- 70.00 - 70.00 79.00
H; 75.00 - - B5.00 -- 85.00 - - 70,00 T78.75
H, 70.00 70.00 - 90.00 [ o0.00 85.00 - 75.00 75.00 79.29
S; | H; 75.00 - H0.00 - | 95.00 -- 85.00 - 85.00 90.00
H, 65.00 - - 9500 | - 95.00 = = 80.00 83.75
H, 70.00 70.00 - 85.00 | 80.00 £5.00 - 80.00 65.00 76.43
5 | Hs: 65.00 - G0.00 - 90.00 - 80.00 - 75.00 80.00
H; 70.00 - - 95.00 -- 90.00 - - 63.00 R0.00
51 50 cm = 30 ¢m Hy: Harvest at 10 days interval
51 30 em = 40cm H: Harvest at 15 days interval
53 50 em = 50 cm H;: Harvestat 20 days interval
54 50 cm = & em
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Appendix VIL Effect of plant spacing and harvesting interval on fresh weight of leaves per plant of Indian Spinach at different times of

harvesting
Fresh weight of leaves per plant (g) at

Sredtment 30DAS | 40DAS | 45DAS | SO0DAS | GODAS | 70DAS | 7SDAS | 80DAS | 9opas | Average
per harvest

H, 31.22 48.22 - 49.25 49.25 40.15 " 39.55 36.45 2.01
S | H, 32.05 e 63.84 " 81.44 i 72.48 = 53.48 61.06
H, 32.35 - . 042 | - 65.22 n - 48.78 54.19
H, 35.84 49.15 w 56.84 53.84 54.15 = 45.21 43.15 4831
S: | Hy 35.22 - 63.58 -~ 84.78 - 75.48 — 58.78 63.57
H, 34.08 - - 79.45 " 70.55 = = 50.84 58.73
H, 38,56 54.25 = 6205 | 59.84 55,89 - §3.48 46.94 53.00

o | 1% 39,64 - 74.18 s 92.55 " 85.74 63.78 .18
Hs 40.22 = = 78.33 a 65.42 - - 56,94 60.23
H, 37.15 50.94 " 56,05 55.04 5215 - 45.84 42,66 48.55

S |1 36.90 = 66.55 = 81.45 - 81.22 - 58.64 64.95
H 37,04 - - 7600 | - 63.22 - ~ | s2as 57.19

S S0 em =30 em

Sat 50 ¢m = d0cm

Sst 50 em = 50 em
By 50 em = 60 cm

Hy: Harvest al 10 days interval
Hz: Harvestat |5 days interval
Hy: Harvest at 20 days interval




Appendix VIII. Effect of plant spacing and harvesting interval on fresh weight of stem of Indian Spinach at different times of harvesting

Fresh weight of stem per plant {(g) at
LIS RIR I0DAS 40DAS | 45DAS 50DAS 60DAS 70DAS 75DAS 80DAS 90DAS | Average
per harvest |
H, 75.55 T4.15 - 84.15 68.45 55,84 = 62.58 12.13 61.84
5 Hs 7842 -- 9545 - 74.10 - 81.22 = 13.78 68.59
H, 76.22 - -- 92.55 - 64.87 - - 13.22 61,72
H, 81.45 78.33 - 05,48 80.22 5954 - 68.94 15.43 68.48
5. H: 80.22 - 97.45 -- 8415 - 87.49 -- |6.89 73.24
H; 82.00 -- - 90 48 - 65.78 - - 1611 65.84
H, 85.78 82.58 - 80.65 76.55 68.94 - 72.43 17.84 T0.55
S H, B4.22 = 99,84 = 80,40 B 95,55 -- 19.55 75.91
H; 87.05 - - 94,15 - 71.84 - - 18.89 67.98
H, 78.42 77.05 - 87.40 §2.50 67.15 - 67.94 16,28 68.11
84 Hs 77.55 - 05.33 - 7845 - 95 88 -- 17.00 73.44
Hs 76,45 - . 91.15 - 61.48 - -- 19.05 62.03
Sp: S0 em = 30 em Hy: Harvestat 10 days interval
Sa: 50 em = 40em Ha: Harvest at 15 days interval
S 50 cm = 50.cm Hi: Harvest at 20 days interval '_ _?d%
S5 30 em = 60 cm ¥ . \
=y %
i
TN
ﬁ. g ———
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Appendix IX. Effect of plant spacing and harvesting interval on fresh weight per plant of Indian Spinach at different times of harvesting

Fresh weight per plant (g) at

LrcuttCu 30DAS 40DAS 45DAS SODAS 60DAS 70DAS 7SDAS | S0DAS 90DAS Average
per harvest

H, 106.77 122.37 2 133.40 117.70 95.99 - 102.13 48.58 103.85

S | H, 110.47 G 161.29 : 155.54 e 153.70 " 67.26 199,65
H; 108.57 - " 162.97 " 130.09 e - 62.00 [15.0]
H, 117.29 127.48 - 152.32 134.06 113.69 - 114.15 58.58 116.80

S, | H, 115.44 s 161.03 s 168.93 - 162,97 - 13.67 136.81
Hs 116.08 o - 178.93 " 136.33 v - 66.95 124,57

H, 124.34 136.83 £ 151.70 136.39 124.83 il 125.96 64.78 123.55

S; | Hy 123.86 & 174.02 = 172.95 o 181.29 = 83.33 147,00
H, 127.27 - - 172.48 - 137.26 “ - 75.83 12821
H, 115.57 127.99 = 143.45 137.54 119.30 - 113.78 58.94 116.65

8 | 114.45 % 161.88 = 159.90 2 180.10 = 75.64 138,39
j Hs 113.49 - " 167.15 - 124.70 " - 71.53 119.22

S S30cm=30cm

5.1 50 cm = 40cm

S50 cm = 50 cm
Ss 50 cm % 60 cm

H,: Harvest at 10 days interval
H;: Harvest at 15 days interval
H;: Harvest at 20 days interval
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Appendix X. Effect of plant spacing and harvesting interval on dry matter content per plant of Indian Spinach at different times of

harvesting
matter content (%) in plant at
Srseimmont 30DAS | 40DAS | 45DAS | S0DAS | 60DAS | 70DAS | 75DAS | 80DAS | 90DAS p:‘r‘:;?f:ﬂ
H, 9.45 10.45 - 10.55 10.84 11.48 - 12.48 12.58 11.12
S | H: 9.78 - 12.48 - 13.66 - 12.55 - 13.44 12.38
Hs 9.91 -- - 11.48 - 13.25 - - 14.05 12.17
H; 0.85 12.22 - 13.48 12.89 14.64 - 14.98 15.22 13.33
S: | Ha 10.33 - 13.05 - 13.45 -- 14.36 - 1718 13.67
Hs 10.05 - - 12.84 -- 15.02 - - 16.48 13.60
H, 11.15 12.84 -- 13.55 13.55 16.22 - 16.22 18.32 14.55
Sy | Ha 11.84 - 16.42 - 16.48 - 16.55 - 18.85 16.03
H: 12.05 - - 1422 - 13.89 - -- 17.55 14,43
H, 10.55 11.62 - 12.84 12.64 13.74 - 16.48 1712 13.57
S | Hs 10.33 - 12.84 - 1433 - 15.89 - 16.85 14.05
H; 10.35 -- - 13.55 - 14.28 -- - 16.45 13.66
5p: 50 em = 30 cm H;: Harvest at 10 days interval
S0 50 cm > 40cm H:: Harvest at 15 days !nterva!
S1: 50 cm = 50 cm Hs; Harvest at 20 days interval
5450 cm = 60 em
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Appendix X1 Effect of plant spacing and harvesting interval on yield per hectare of Indian Spinach at different times of harvesting

Yield per hectare (t) at
Ll 30DAS 40DAS 45DAS SODAS 60DAS T0DAS 75DAS BODAS 90DAS | ‘Average
per harvest
H; 14,38 18.95 -- 2295 21.79 17.56 - 16.10 15.66 18.20
S | Hs 15.03 21.87 - 2446 - 21.81 - | 7.43 20.12
H; 13.96 - 24.97 -- 23.77 - -- 17.77 20.12
H, 16.10 19.52 - 25.62 24.67 24.04 -- 15.66 [7.43 20.43
5 | Hs: 16,48 24.67 - 25.81 e 24.48 o 16.30 21.54
Hy 16.15 -- 27.71 - 23.49 -- - 18.06 2135
H, r 18.19 21.81 i 29.05 25.62 26.36 - 18.38 20.10 22.79
S: | Ha 18.02 26.06 -- 26.55 - 25,94 - 22.13 23.74
H, 18.17 -- 26.02 -- 22.00 -- - 19.96 21.54
H, 16,72 20.65 - 2522 22.95 24.46 = 18.76 16.65 20.77
5y | H; 16.29 2349 -- 22.76 -- 23.90 - 18.00 20.89
Hs 15.92 - 2446 -- 23.66 - - 15.87 19.98
Sy 50 cm = 30 cm Hjy: Harvest at 10 days interval
51 50 cm = 40cm Hs: Harvest at 15 days interval
S 50 cm = 50 cm Ha: Harvest at 20 days interval
54 50 em = 60 cm
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Analysis of variance of the data on plant height, number of branches
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and leaves per plant of Indian Spinach as influenced by plant spacing
and harvesting interval

Source of variation Degrees Mean square
of Plant height Number of Number of leaves

freedom branches per plant per plant
Replication 2 5.288 0.032 7.363
Plant spacing (A) 3 27.438* 0.689** 39.8326%*
Harvesting interval (B) 2 1559.556** 0.494%* 60.363%*
Interaction (AxB) 6 0.968BNS (L0058 NS 0.977 NS
Error 22 8.807 0.073 8257

*#: Sipnificant at (.01 level of probability; *: Significant at 0.05 level of probability

Appendix X111

Analysis of variance of the data on fresh weight of leaves and stem per

plant, fresh weight per plant and dry matter content of Indian
Spinach as influenced by plant spacing and harvesting interval

Source of variation Degrees Mean square
of Fresh weight of | Fresh weight of | Fresh weight of | Dry matter
freedom | leaves per plant | stem per plant | plant (g) conlent (%
(2) (g)
Replication 2 0.508 15413 21.520 0.472
Plant spacing (A) 3 122.866** B7.173%* 411377 14.736%*
Harvesting interval (B) 2 893.894** 219.083%* 1641.184*+ 2.436%*
Interaction (AxB) 6 7.008 NS 5463 NS 17.864%* 0.535%+*
Error 22 8.624 9.712 14.445 0.289

**: Sigmificant at (.01 level of probability; *: Significant at 0.05 level of probability

Appendix XIV. Analysis of variance of the data on foliage coverage and yield per
hectare of Indian Spinach as influenced by plant spacing and

harvesting interval
Source of variation Degrees Mean square
of Foliage coverage (%} Yield (t'ha)
frecdom

Replication 2 0.010 0.284
_Pfant spacing (A) 3 99 418%* 16.134%#
Harvesting interval (B) 2 197.840%* 3.534*
Interaction (AXB) 6 16.158%* | 859%+

Error 22 9.639 0.793

*+. Qignificant at 0.01 level of probability; *: Significant at 0.05 level of probability
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