K.B. Khatri et al. (2019) Int. J. Appl. Sci. Biotechnol. Vol 7(1): 39-42
DOI: 10.3126/ijasbt.v7i1.22472

ISSN (Online): 2091-2609
DOI Prefix: 10.3126/ijasbt

S x,,f‘\"“blnternational Journal of Applied Sciences and Biotechnology

(IJASBT)

Research Article

Effects of Different Sources of Organic Manures in Growth and Yield
of radish (Raphanus sativus L.)

Keshar Bahadur Khatri'”, Roshan Babu Ojha?, Keshab Raj Pande’, Babu Ram Khanal*

'Department of soil science and agri-engineering, Faculty of Agriculture, Agriculture and Forestry University, Rampur,
Chitwan, Nepal.
2S0il Science Division, Nepal Agricultural Research Council, Khumaltar, Lalitpur, Nepal.

Abstract

Sandy loam soil of Chitwan is low in native nitrogen supply. Slow release of nitrogen through organic manure mineralization
help to increase soil nitrogen supply and increase radish production. A field experiment was conducted in an Inceptisols with
sandy loam soil of the research farm of Agriculture and Forestry University, Rampur, Chitwan, Nepal from October 2016 to
January 2017 to evaluate and quantify the effects of different sources of organic manure in growth and yield of radish. The
experiment was carried out in a Randomized Complete Block Design with six treatments (Poultry manure, goat manure, FYM,
biogas byproduct, recommended dose of fertilizer and control) and were replicated four times. Pyuthane Red variety (released
on 1994) of radish was used as a test crop. 100 kg N per hectare (recommended dose of N for Radish) was supplied from each
treatment calculated based on nitrogen content of the organic manures. The application of organic manures significantly
increased the plant height, number of leaves, leaf breadth, root length, root diameter and biomass yield. The highest total
biomass yield (75.16 Mg/ha) and highest delta root yield (34.13) was obtained from poultry manure application which was
similar with chemical fertilizer. The study suggested that application of poultry was found more beneficial and significantly
improved growth and yield of radish in the first season of application. Long term effects of poultry manure application is
necessary to study to see nitrogen supply/mineralization rate and subsequent crop production.
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Introduction

Sandy loam soils are dominated by sand particles
containing enough silt and low clay particles due to which
the properties primarily governed by sand particles (Brady
and Weil, 2013). It is characterized by higher aeration,
lower nutrient content, lower water holding capacity, lower
cation exchange capacity and lower buffering capacity than
clayey and loam soil (White, 1987; Brady and Weil, 2013).

High drainage capacity of sandy loam enhances the
leaching of nitrate (Gaines and Gaines 1994) resulting low
in nitrogen content. Chitwan is dominated by sandy loam
soil (Ghimire and Bista, 2016) due to which nitrogen is
always a limiting nutrient that seeks proper management
options.

Radish (Raphanus sativus L.) is an important winter season
-short duration (70-80) vegetable used as root vegetable.

Cite this article as:

K.B. Khatri et al. (2019) Int. J. Appl. Sci. Biotechnol. Vol 7(1): 39-42. DOI: 10.3126/ijasbt.v7i1.22472

*Corresponding author
Keshar Bahadur Khatri,

Department of soil science and agri-engineering, Faculty of Agriculture, Agriculture and Forestry University, Rampur, Chitwan, Nepal

Email: kesharkhatri48@gmail.com
Peer reviewed under authority of JASBT

© 2019 International Journal of Applied Sciences and Biotechnology

—G)
This is an open access article & it is licensed under a Creative Commons Attribution 4.0 International License

(https://creativecommons.org/licenses/by/4.0/)

This paper can be downloaded online at http://ijasbt.org&http://nepjol.info/index.php/IJASBT 39



http://ijasbt.org/
https://doi.org/10.3126/ijasbt.v7i1.22472
mailto:kesharkhatri48@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
Umesh
Typewritten Text
39


K.B. Khatri et al. (2019) Int. J. Appl. Sci. Biotechnol. Vol 7(1): 39-42

Nitrogen application upholds the overall growth, yield and
quality of radish (Brintha, and Seran, 2009). Nitrogen
management is generally done with the use of chemical
fertilizers (urea) creates adverse effects in the environment
and demand a high amount of energy and cost (Oad et al,
2004). Thus, long-term management of nitrogen through
organic manures is one of the options to minimize nitrogen
loss from soil and improves radish productivity (Delate and
Camberdella, 2004).

Organic manure addition improves nutrient supply and
water retention (Kale et al, 1991). FYM, poultry manure,
goat manure and biogas slurry are easily available organic
manure sources in Chitwan and are the effective means to
supply nitrogen for plant growth by improving
physiochemical properties of sandy loam soil. The use of
these manures has not been quantified yet in radish crop in
terms of nitrogen management in Chitwan. So, this study
aimed to know the best potential source of organic manure
in fulfilling the nitrogen requirement of radish grown in
sandy loam soil of Rampur, Chitwan.

Methodology

The field experiment was conducted at the horticulture
farm of the Agriculture and Forestry University (AFU),
Rampur, Chitwan, Nepal. The experiment was set in a
randomized complete block design with six treatments
(poultry manure, goat manure, FYM, biogas byproduct,
recommended dose of fertilizers and control) and four
replications. The area of each plot was 8 m? (4 x2m). As a
test crop, Pyuthane Red variety of radish was planted in
geometry 30 x 20 cm. In RDF treatment 100:60:40 kg
NPK/ha was used. Full dose of P (di- ammonium
phosphate) and K (muriate of potash) and half dose of N
(urea) were applied at basal dose and the remaining half
dose of N was applied at 35 days after sowing (DAS).
Organic manures were incorporated into the soil 15 days
prior to radish seed sowing.

Seven plants were tagged randomly with red thread leaving
two rows in each side for data collection at 20 DAS, 35

Table 1: Nutrient status of various organic manures

DAS, 50 DAS and final harvest stage (65 DAS). Plant
height, leaf breadth and root length were measured with
measuring scale and root diameter by Vernier Caliper.
Destructive sampling technique was used for the
measurement of root diameter and root length at 20, 35 and
50 DAS. At harvesting all sample plants were harvested
manually and root and shoots were weighted separately
along with other parameters. For yield determination, plants
within 1 m? were harvested. One-way ANOVA was done to
see the significance level and means were separated by
Ducans multiple range test (DMRT) at 5% level of
significance using GenStat 2009 version.

Results and Discussion

The highest plant height was recorded from PM application
at all stages but similar with RDF at 35 and 50 DAS.
Similarly, at 20 DAS, the highest leaf number was recorded
from RDF whereas highest leaf number was recorded from
PM at 35 and 50 DAS which was similar with RDF. The
highest leaf breadth was also recorded from PM at all
growth stages which was similar with FYM at 20 DAS and
with RDF at other stages. The lowest plant height, leaf
number and leaf breadth was recorded from control
treatment at all stages (Table 2).

The highest root length was obtained from PM application
at 20, 35, 50 and 65 DAS which was similar with RDF at
20, 35 and 50 DAS. Similarly, the highest root diameter
(26.49 mm and 37.21 mm) was recorded from PM, which
was at par with other treatments except control at 35 DAS
and 50 DAS. At 65 DAS, the highest root diameter (42.82
mm) was obtained from poultry manure, which was similar
with other treatments except control and GM application.
The highest total biomass (75.16 t/ha), delta root biomass
(34.13 t/ha) and delta shoot biomass (14.12 t/ha) were
recorded from PM application. The lowest total biomass
was recorded from control treatment. The lowest delta root
biomass was obtained from BGP and lowest delta shoot
biomass was obtained from FYM (Table 3).

Treatments N (%) Amount of manure equivalent to 100 kg N
(kg/ha)

Poultry manure(PM) 35 7137.5

Goat manure(GM) 1.25 26650

Farm yard manure (FYM) 0.95 42100

Biogas by-product(BGP) 0.70 71250

Recommended dose of fertilizer (RDF) 46 217.39

Control -

Note: Nutrients content in the organic manure was calculated on dry weight basis
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Table 2: Effect of different sources of organic manures on plant height, leaf number and leaf breadth

Plant height (cm) Number of leaves Leaf breath (cm)
Treatment 20 DAS 35 DAS 50DAS 20DAS 35DAS 50DAS 65DAS 20DAS 35DAS 50DAS  65DAS
PM 21.612 39.112 442 6.321° 10.072 13.542 1252 7.9642 11.1432 11.612 12.392
GM 17.46 29.25%% 34.3% 5.821° 8.540 12° 10.82%® 6.393 9.0° 10.04%® 10.18%
FYM 17.96 29.36 33.3% 5.107¢ 8.39° 10.43¢ 10.93% 7.017%® 9.357° 9.86%® 9.79¢
BGP 18.64° 29.36 34.3% 5.857° 8.18 10.54¢ 10.57° 6.714bc 8.643° 9.8% 10.18%
RDF 18.46° 34.43%® 40.5%® 72 102 12.79% 12.07% 6.536 10.8212 11.792 11.79%®
Control 15.79¢ 25.50¢ 30.1¢ 4.714¢ 7.25¢ 9.89¢ 8.89¢ 5.857¢ 8.643° 9.32° 9.21°
Grand Mean 18.32 31.26 36.1 5.8 8.74 11.53 10.96 6.76 9.6 10.42 10.6
SEM £ 0.812 1.969 3.02 02191 0.331 0.439 0.52 0.314 0.483 0.729 0.535
LSD (0.05) 2.449 5.936 9.11 0.6604 0.997 1.324 1.606 0.947 1.456 2.196 1.613
C.V% 8.9 12 16 7.6 7.6 6.7 9.7 9.3 10.1 14 10.1

Means followed by the same letter (s) in a column are not significantly different at 5% level of significance as determined by DMRT

Table 3: Effect of different sources of organic manures on root length, root diameter, total biomass, delta root and shoot biomass yield of

radish
Root Length (cm) Root diameter (mm) Yield
Treatment T_otal D_elta root D_elta shoot
biomass biomass biomass

20DAS  35DAS  50DAS  65DAS 35DAS  50DAS  65DAS  (t/ha) (t/ha) (t/ha)
PM 12.752 22.832 26.032 27.96° 26.492 37.212 42.822 75.16 34.13 14.12
GM 10.62¢ 18.25¢ 22.70bc 23.01b 23.31% 31.42% 33.890 63.20" 2454 11.76
FYM 10.84¢< 18.42¢ 20.75« 23.310 23.94% 33.83% 36 60.98" 25.36 8.72
BGP 10.98b¢ 18.75b¢ 21.46 22.82b 2371 31.83% 3347 55.97° 19.47 9.59
RDF 11.97% 20.86% 24.37% 24.07° 23.79% 33.42% 3583 70.88 315 12.48
Control 9.28¢ 15.50¢ 19.50¢ 19.63¢ 20.84P 28.25P 31.80P 26.91° 0 0
Grand Mean 11.07 19.1 22.47 23.47 23.6 32.66 35.63 58.9
SEM= 0.384 0.748 0.856 0.722 1.133 2121 2.342 3.86
LSD (0.05) 1.156 2.253 2579 2176 3.415 6.394 7.059 11.63
CV % 6.9 7.8 7.6 6.2 9.6 13 131 131

Means followed by the same letter (s) ina column are not significantly different at 5% level of significance as determined by DMRT

Based on the correlation coefficient of selected yield
attributing characters and total biomass yield of radish, leaf
number (r =0.967) has positive and highly significant
correlation with total biomass yield of radish (Table 4).
Similarly, plant height (r = 0.83), leaf breadth (r = 0.814)
and root length (r = 0.884) has positive and significant
correlation with total biomass yield.

Table 4: Correlation coefficient between total biomass yield and
yield attributing characters of radish

Yield Plant Leaf Leaf Root Root
height number breadth length  diameter
Yield 1
Plant .830* 1
height
Leaf 967**  935** 1
number
Leaf .814* 997**  923** 1
breadth
Root .884* .923**  932** .891* 1
length
Root 0.733 .875* .830* .835* 954** 1
diameter

Note: *. Correlation is significant at the 0.05 level
**_Correlation is significant at the 0.01 level

Poultry manure performed best in all measured parameters
could be due to the least value of C/N ratio of poultry
manure that enhance faster decomposition and quicker
release of nutrients than other organic manure sources. This
observation was supported by ljoyah and Sophie (2009)

who reported that the application of poultry manure
increased crop yield. Sunassee (2001) reported that about
30% of nitrogen from poultry litter was in nitrate or
ammonical form and thus was readily available to plants.
Also, Stephenson et al. (1990) and Oladotun (2002)
reported that poultry manure contained macro and micro
nutrients such as N, P, K, Ca, Mg, Cu, Bo and Fe that help
to increase plant biomass rapidly. Costellanos and Pratt
(1981) estimated that about 55 percent of the organic N was
mineralized in first year and availability of total nitrogen
was about 90 percent from poultry manure in first year.
Espitiru et al. (1995) reported that the crop yield
improvement due to addition of poultry manure was
attributed to the presence of both readily available and slow
release nitrogen. The application of RDF significantly
increased the root diameter and radish yield than that of goat
manure and biogas byproduct application could be due to
the supply of readily available nutrients from the NPK
fertilizer to the plant. Makinde (2013) also reported an
increase in the readily available nitrate from the NPK
fertilizer which can be easily utilized by the crops. These
results were also consistent with several findings (Yasmeen
et al., 2009; Akani, 2005). The higher crop yield was found
with application of poultry manure than chemical fertilizer
(Zakaria and Vimala, 2002). Poultry manure is slightly
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basic with a pH 7.8 and higher organic matter and available
plant nutrients contents relative to other organic materials.
Presently, application of poultry manure as organic source
is cost effective because of its low moisture content and
high macronutrient content (Sims and Wolf, 1994). The use
of poultry manure improves soil fertility and aeration and
increases water holding capacity. However, heavy
application of poultry manure in long run may cause yield
reduction due to the toxicity of trace elements (Pendias and
Kabata-Pendias, 1984) and can enter into the water systems
through surface run-off and leaching (Moore et al., 1998).
So, long term study is necessary to see the effects of poultry
manure application in Chitwan soil condition.

Conclusion

The application of organic manures significantly increased
the plant height, number of leaves, leaf breadth, root length,
root diameter and yield of radish crop. Among the various
sources of organic manures, application of poultry manure
was found more beneficial source and significantly
improved growth parameters and yield of Pyuthane red
variety of radish grown under Rampur, Chitwan condition.
The research was limited to sandy loam inceptisols for a
single season. Rigid conclusion can be drawn after the
detailed and expanded study in long term and in different
soil types.
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