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ABSTRACT

An experiment was carried out at the On Station research field of Agricultural Research Station,
On-farm Research Division, Rangpur during 2014-15 and 2015-16 to investigate the effect of
integrated nutrient management on the yield and quality of sweet pepper. There were six
treatments: T; = 100% RD (N115P70K125520Zn2 kg ha'), T = 75% RD + 5 tha'? CD, Tz = 75% RD
+5tha? CD Slurry, T4+ = 75% RD + 3 thal PM, Ts = 75% RD + 3 tha'l PM Slurry, T = Native fertility.
The tested variety was BARI Misti Morich-1. The experiment was laid out in randomize complete
block design with 3 replications. Results revealed that the Ts (75% RD+ 3 tha! PM Slurry)
produced the highest fruit yield (25.29 & 25.79 tha'l) and the lowest yield (16.34 & 11.27 tha'l)
was in control treatment (native fertility). An inclusion of 3 t PM Slurry hal with 75% RD can
reduce 25% of chemical fertilizer. Integrated use of PM Slurry at the rate of 3 tha! with 75% RD
was found as the best combinations in respect of sweet pepper yield and probable of enriching the
soil organic matter.
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I. Introduction

Among the vegetable crop Sweet pepper (Capsicum annuum L.) is a popular belong to the solanaceous
group. Sweet pepper is also known as Bell pepper or green pepper. In Bangladesh sweet pepper
cultivation is found in peri urban areas primarily for the supply of some city markets. Pepper is
considered an excellent source of bioactive nutrients. Main antioxidant compounds found in sweet
pepper is ascorbic acid (vitamin C), carotenoids and phenolic compounds (Marin et al.,, 2004). The
levels of vitamin C, carotenoids and phenolic compounds in vegetables varied based on several factors,
including cultivar, agricultural practice, Physiological maturity and storage duration (Lee and Kader,
2000). The application of organic resources is essential for the balance of soil fertility status and crop
productivity in agricultural systems. Imbalance use of chemical fertilizer in vegetable and other crop
production is a common practice in Bangladesh. In Bangladesh, most of the cultivated soils have less
than 1.5% organic matter (Islam, 2006) while a good agricultural soil should contain at least 2%
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organic matter. In continuous cropping area, organic matter supply to the crop field through different
manuring practices is made only to a minimum extent. Under these imbalanced conditions various
beneficial soil microorganisms are being adversely affected. Addition of organic manure in soil raise
the organic matter content in soil nearby increase the productivity and yields. Crop yields is usually
associated with the improvement of soil structure, soil fertility level, soil microbial population activity
and moisture-holding capacity of the soil (Arancon et al., 2004) and crop production. Use of organic
manures alone, as a substitute to chemical or inorganic fertilizer is not profitable and will not be
enough to maintain the high yielding varieties crop productivity. Integrated plant nutrient system
most effective fertilizing technique for crop grown due to both organic manures and inorganic
fertilizers are used simultaneously to maintain sustainable soil system while increasing crop
productivity. From the above point of views the experiment was undertaken to study the effect of
organic fertilizers on the yield of sweet pepper and to reduce the use of chemical fertilizer.

I1. Materials and Methods

The study was conducted at the research field of Agricultural Research Station, On-farm Research
Division, Rangpur during the rabi seasons of 2014-15 and 2015-16. The tested variety was BARI Misti
Morich-1. Thirty five days seedlings was transplanted during second week of December. Crop
harvesting was done three times started at last week of April and ended in second week of June. The
initial soil samples of the experimental field were collected and analyzed following standard methods.
Soil chemical properties has been presented in table 01.

Table 01. Analytical data of the experimental soils of Agricultural Research Station, On-farm
Research Division, Rangpur

Location q OM Ca Mg K Total N P S B Cu Fe Mn 7n
PP (%)  meqi00gt (%) ngg!

OFRD, 57 124 26 18 0.17 008 7680 543 010 21 33 4 07

Rangpur

Critical level - .20 05 012 012 7 10 02 02 4 1 06

Interpretation -6 L H H L VL VH VL VL H VH VH H

VL=very low, L=Low, M=Medium, VH=Very high, OM=0rganic Matter

Experimental layout and Data collection: The experiment was laid out in RCB design with three
replications. The unit plot size was 3m x1m with spacing of 50cm x 50cm. Thirty five days old sweet
pepper seedlings were transplanted on 13 December, 2015. All the intercultural operations were done
as and when necessary. The crop was harvested four times after the fruit maturity. The field data on
important parameters were recorded from 5 randomly selected plants for analysis. The data on plant
characteristics were collected on plant height, Number of fruits plant?!, fruit length, fruit diameter,
pericarp thickness, individual fruit fresh wt (gm), dry weight (gm) shelf life and yield (tha-1). Data on
different yield contributing parameters and yield were recorded and analyzed statistically and
adjusted with least significant difference (LSD) at 5% level of significance.

Table 02. Treatment combination for Sweet pepper

Treatments Treatment combinations

T1 100% RD (N115P70K125 S20 Zn2) kg ha!

T2 75% RD (N88P53K94 S15 Zn1.5) kg hat + 5 tha-1 CD

Ts 75% RD (N88P53K94 S15 Zn1.5) kg ha-1 + 5 t ha-1 CD Slurry
T4 75% RD (N88P53K94 S15 Zn1.5) kg ha'l + 3 thal PM

Ts 75% RD (N88P53K94 S15 Zn1.5) kg hat + 3 t ha'l PM Slurry
T Native Fertility
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II1. Results and Discussion

Effect on yield and yield attributing characters of sweet pepper

Plant height: The effect of applied fertilizer on plant height of sweet pepper was significant (Table 3a
and 3b). In 2014-15 plant height at maturity varied from 71.15cm to 81.35cm and next year it was
ranged 67.47-88.73 cm, where the highest result was observed in 75% RD + 3 t PM slurry ha'! and
lowest in native fertility .

Number of fruits plant! : There was significant difference in average number of fruits per plant. In
2014-15 maximum fruits per plant was found in Ts (14) and minimum was found in T (9). In 2015-16
maximum fruits bearing was recorded in Ts (15) and minimum was recorded in native fertility level Te
(7.0). Application of 75% RD and 3 t PM slurry ha-! might have helped to the slow release of nutrients
from organic manures when supplemented with inorganic fertilizers. Furthermore, micro-organisms
might have helped in faster decomposition of organic manures thereby increasing the availability of
nutrients, especially protein synthesis further it was suggested that increase in fruit weight might have
accelerated the mobility of photosynthates from source to the sink which was influenced by the
growth hormones released from the organic source (Sivakumar et al., 1999) in sweet pepper.

Fruit length & Diameter: Data presented in table 03a and 03b clearly demonstrated that there were
significant differences in fruit quality parameters except for the fruit diameter. Concerning, fruit
quality measurements (fruit length and fruit diameter), the obtained results concluded that there were
significant increases in sweet pepper fruit parameters with different types of organic manure.

Pericarp thickness: At 90 DAT maximum pericarp thickness was recorded in Ts (6.64 & 7.11 mm)
and minimum pericarp thickness was recorded in Ts (4.01 & 4.99 mm) respectively 2014-15 and
2015-16. The statistical analysis shows significant variation among pericarp thickness.

Fresh weight of fruit plant-1: At 90 DAT sweet pepper fruits fresh weight (gm) was collected. In both
year maximum fresh fruit yield was recorded in Ts (140.3 g and 79.12 g) and minimum fresh weight
was recorded in Ts (113.8 g and 51.55 g). The statistical analysis shows significant variation among
fresh wt. of fruit.

Table 03a. Yield and yield components of sweet pepper as influenced by organic and inorganic
fertilizer at OFRD, Rangpur during 2014 -15

+ ~
s 3 : 5 % =% E L e 2
= 2~ S & 28 2E SXF =7 g <
= o) Z & E2 T EASE 2 A B2 =
T1 75.71b 11.00bc 7.57a 5.86b 5.69bc 134.2 a 1093 ab 6d 21.28c
T, 75.95b 10.00c 7.39a 5.88b 5.43c 135.1 a 9.97 bc 9c 21.73bc

Ts 77.32b 12.00b 7.58a 592ab 6.17ab 1354 a 8.89cd 9¢ 22.43bc

Ty 78.04b 12.00b 7.29a 6.27ab 6.28a 1355 a 9.31cd 10b  23.43ab

Ts 81.35a 14.00a 7.77a 6.45a 6.64a 1403 a 11.51a 12a  25.29a

Te 71.15c 9.00d 5.79b 528c 4.01d 113.8b 8.6d 8c 16.34d
CV (%) 2.02 6.82 5.78 5.03 4.66 7.38 7.26 716  4.95

Dry weight (g) of fruit: At 90 DAT maximum dry weight was recorded in Ts (11.51 and 10.1 g) for
and minimum dry weight was recorded in Ts (8.60 and 6.23 g) respectively during 2014-15 and 2015-
16. The statistical analysis shows significant variation among dry wt. of fruits.

Shelf life: At 90 DAT maximum shelf life (12) was recorded in Ts and minimum shelf life (8) was
recorded in Ts i.e native fertility level in both year. The statistical analysis shows significant variation
among shelf life of fruits.

894

Published with open access at journalbinet.com
EISSN: 2312-7945, © Sultana et al. (2016), Research paper



Sultana et al (2016) / ]. Biosci. Agric. Res. 10(02): 892-898 DOI: 10.18801/jbar.100216.109

Fresh fruit yield (tha-1): Data regarding the effect of organic fertilizer showed significant variation on
the yield of sweet pepper (Table 03a and 03b). In first year the highest yield (25.29 tha'!) was found in
Ts (75% RD + 3 t PM slurry ha't) treatment followed by T4 (23.43 tha't) i.e 75% RD + 3 ton PM ha-! and
the lowest in native fertility T (16.34 tha1). In 2015-16 highest yield was found in Ts (25.79 thal) and
lowest was in Te (11.27 tha'l). Application of 3 t PM slurry ha-! might increase the physical properties
of soil which was again enhanced by the use of 75% RD. As a result growth and yield parameter of
sweet pepper was increased in the stated treatment. It is also revealed from the experiment that
combined application of chemical and organic fertilizer is effective for the production of sweet pepper.

Pest incidence: Some fruits were infested with fruit borer and at initial stage leaves were infested
with leaf caterpillar.

Table 3b. Yield and yield components of sweet pepper as influenced by organic and inorganic
fertilizer at OFRD, Rangpur during 2015-16

= £ = = " = o =

2 2 &, ¢ F g8 £y £ S

b=} - i) [} < 0 1%

: BT sE EP B5E S:E !y r 23 E

= O Z & 8 £8& aAsE &£z a RS =
T1 83.67a 13.00ab 7.57a 20.41ab  5.31bc 70.79b 6.75¢  7c 20.88c¢
T2 84.47a 13.00ab 7.39a 21.63ab  4.78cd 71.99b 6.97c 10c 21.11bc
Ts 87.20a 12.00b  7.58a 21.20ab  6.35ab  73.00b 7.53c  10c 22.78bc
T, 86.07a 14.00ab 7.29a 22.20ab  6.62ab 7497b 8.61b 11b 23.81ab
Ts 88.73a 15.00a 7.77a 23.37a 7.11a 79.12a 10.1a 13a 25.79a
Ts 67.47b  7.00c 5.79b 19.78b 4.99d 51.55¢ 6.23d Oc 11.27d
CV (%) 2.00 6.79 5.69 5.00 4.63 1.36 4.11 7.11 4.89

Effect on fruit antioxidant compounds of sweet pepper

pH: The highest fruit pH was in the Ts treatment, while the lowest fruit pH was in native fertility;
however, no significant difference was found among treatments. This result is the same trend with the
findings of Giovanni et al. (2011) and Toor et al. (2006). There has been found correlation among pH
of fruit with acidity and acid content and citric acid (Wang and Lin, 2002). Fruits containing less
amount of pH (grown in organic fertilizers) indicate presence of more citric acid, which is beneficial
for human consumption (Wang and Lin, 2002). Additionally, fruit with low pH is more suitable for
ripening while it also improves shelf life (Hernandez- Perez et al., 2005).

TSS: Different types of organic with inorganic manure application significantly increased total soluble
solid (Table 04). The level of 3 thal PM slurry treatment produced the most total soluble solid (5.40
and 6.43 0Brix) and the least value related to the native fertility (4.00 & 3.99 0Brix).

Table 04: Effect of organic and inorganic fertilizer on fruit antioxidant compounds of sweet
pepper in Rangpur

TSS Vit-C Firmness TSS Vit-C Firmness
Treatment pH (0Brix) mg/100g kgf cm=2 pH (OBrix) mg/100g  kgfcm=2
2014-15 2015-16

T1 579ab  4.35 bc 50.22cd 0.3Zab 571 4.95bc 81.11 0.32

T 5.6lab 4.42 bc 53.37c 0.30 ab 5.69 5.58ab 85.25 0.31

T3 5.63ab 4.65 b 62.51b 0.29 ab 5.68 5.65ab 94.33 0.27

T, 5.72ab 475 b 46.43de 0.31ab 5.57 5.75ab 108.53 0.33

Ts 586 a 540a 7821a 0.34 a 546 6.43a 111.17 0.36

Te 548 b 4.00c 44.56e 0.28 b 563 3.99c 57.89 0.29

CV (%) 3.29 5.33 5.04 9.39 697 6.17 25.11 10.67
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Compost effect on antioxidant components and fruit quality of sweet pepper reported by Toor et al.
(2006) and Santiago et al. (2009) observed that fruits harvested from plants that received compost
had significantly higher total soluble solid (TSS) than those harvested from the mineral fertilizer plot.
The improvement of fruit quality may be attributed to better growth of plant at different rate of
organic fertilizer, which might have favored the production of better quality fruit (Rajbir et al., 2008).

Vit.-C : Table 04 shows the effect of different organic source treatments on vitamin C of fruit. The
highest vitamin C content was produced in the Ts with 78.21 and 111.17 mg 100 g-1, while the least
vitamin C was recorded in native fertility with 44.56 & 57.89 mg 100 g. Vitamin C content varies
based on different factors such as cultivar, plant nutrition, production practice and maturity (Antonio
et al, 2007). Similar result was observed by Taiwo et al. (2007) who determined that compost
application at different concentrations improved vitamin C of fruit. Organic fertilization has been
reported to give a low yield of tomatoes with high ascorbic acid content, whereas mineral or mineral+
organic fertilizer gave a high yield of fruit with lower ascorbic acid content (Dumas et al., 2003).
Therefore, our study confirmed previous results that the level of vitamin C in organically grown sweet
peppers was consistently higher than that in conventionally grown peppers.

Firmness: The highest value of fruit firmness was obtained at 3 tha-1 PM slurry treatment with 0.34 &
0.36 N, while the least fruit firmness was recorded in native fertility with 0.28 & 0.27 N. This is an
agreement with Riahi et al. (2009) and Mccollum et al. (2005) where it was revealed that tomato
grown with organic manure were generally firm. Tomato fruits cause less damage during carrying and
when sliced for consumption less extraction of juice occur due to hard firmness.

Economical profitability: Total gross return (Tk. 2023200/ha) was tohe highest in the treatment Ts
followed by 1874400 Tk./ha and 1794400 Tk./ha respectively in the treatment T4 and T3 respectively
(Table 05) and lowest was in the T¢ (1307200 Tk. ha!) during 2014-15. The highest net return over
variable cost was Tk. 1750920/ha recorded in Ts though higher cost was involved. The lowest net
return was Tk. 1063320/ha obtained from T¢ (Table 05). In 2015-16 highest gross return and net
return was recorded in Ts (1884000 Tk.ha! and 1611720 Tk. ha! respectively) and lowest was in
native fertility. So from monetary point of view, the Ts was the best system under the present study.

Table 05. Cost and return analysis of sweet pepper as influenced by different levels of organic
and inorganic fertilizer at on station Rangpur during the Rabi Season, 2014-15 and 2015-2016

Gross Return (Tk.ha'1) Total variable cost (Tk.ha1) Gross margin (Tk.ha'1)

Treatments

2014-15 2015-16 2014-15 2015-16 2014-15 2015-16
T 1702400 1688800 278750 278750 1423650 1410050
T, 1738400 1674400 272780 272780 1465620 1401620
Ts 1794400 1732800 274030 274030 1520370 1458770
Ty 1874400 1795200 271530 271530 1602870 1523670
Ts 2023200 1884000 272280 272280 1750920 1611720
Ts 1307200 1368000 243880 243880 1063320 1124120

Farm grate price of Sweet Pepper=Tk.80 kg-1

IV. Conclusion

Based upon the observation, it may be concluded that 3 t ha-! PM slurry along with 75% recommended
dose of chemical fertilizer was found best for yield and quality of sweet pepper (cv. BARI Misti Morich-
1. Among the 4 organic manures, poultry manure slurry was found best for sweet pepper production
followed by poultry manure, cowdung slurry and cowdung.

896
Published with open access at journalbinet.com
EISSN: 2312-7945, © Sultana et al. (2016), Research paper



Sultana et al (2016) / ]. Biosci. Agric. Res. 10(02): 892-898 DOI: 10.18801/jbar.100216.109

V. References

[1].

Antonio, J. P., Francisco, M. A., Ana, S. M., Maria, I. F. & Estrella, D. (2007). Influence of
agricultural practices on the quality of sweet pepper fruits as affected by the maturity stage.
Journal of the Science of Food and Agriculture, 87,2075 - 2080.
http://dx.doi.org/10.1002/jsfa.2966

Arancon, N. Q., Edwards, C. A, Bierman, P., Welch, C. & Metzger, ]. D. (2004). The influence of
vermicompost applications to strawberries: Part 1. Effects on growth and yield. Bioresource
Technology, 93, 145-153. http://dx.doi.org/10.1016/j.biortech.2003.10.014

Dumas, Y., Adomo, M., Lucca, G., Grolier, P. & Lucca, G. (2003). Effects of environmental factors
and agricultural techniques on antioxidant content of tomatoes. Journal of the Science of Food
and Agriculture, 83, 369 - 382. http://dx.doi.org/10.1002 /jsfa.1370

Giovanni, M., Angela Maria, G. L. & Antonino, L. M. (2011). The effect of organic
supplementation of solarized soil on the quality of tomato fruit. Scientia Horticulturae, 129,
189 -196. http://dx.doi.org/10.1016/j.scienta.2011.03.024

Hernandez-Perez, T., Carrillo-Lopez, A., Guevara-Lara, F., Cruz- Hernandez, A. & Paredes-Lopez,
0. (2005). Biochemical and nutritional characterization of three prickly pear species with
different ripening behavior. Plant Food, 8(19), 4953 - 4957.
http://dx.doi.org/10.1007/s11130-005-8618-y

I[slam, M. S. (2006). Use of bioslurry as organic fertilizer in Bangladesh agriculture. Prepared
for the presentation at the International Workshop on the Use of Bioslurry Domestic Biogas
Programme. Bangkok, Thailand.

Lee, S. K. & Kader, A. A. (2000). Pre harvest and postharvest factors influencing vitamin C
content of horticultural crops. Postharvest Biology and Technology, 20, 207-220.
http://dx.doi.org/10.1016/50925-5214(00)00133-2

Marin, A., Ferreres, F., Tomas-Barberan, F. A. & Gil, M. 1. (2004). Characterization and
quantitation of antioxidant constituents of sweet pepper (Capsicum annuum L). Journal of
Agriculture and Food Chemistry, 52, 3861-3869. http://dx.doi.org/10.1021/jf0497915
Mccollum, T., Chellemi, D., Rosskopf, E., Church, G. & Plotto, A. (2005). Postharvest quality of
Tomatoes produced in organic and conventional production systems. HortScience, 40 (4), 959.

. Rajbir, S, Sharma, R R,, Satyendra, K, Gupta, R. K. & Patil, R. T. (2008) Vermicompost

substitution influences growth, physiological disorders, fruit yield and quality of strawberry
(Fragaria x ananassa.). Bioresource Technology, 99, 8507- 8511.
http://dx.doi.org/10.1016/j.biortech.2008.03.034

. Riahi, A, Hdider, C., Sanaa, M., Tarchoun, N., Ben Kheder, M. & Guezal, I. (2009). The Influence

of Different Organic Fertilizers on Yield and Physico-Chemical Properties of Organically Grown
Tomato. Journal of Sustainable Agriculture, 33(6), 658- 673.
http://dx.doi.org/10.1080/10440040903073800

. Santiago, G. M., Adrian, G., Enrique, A., Maria, A. B., Concepcion, P., Raul, M. & Juan, J. R. (2009)

Use of Composts Derived from Winery Wastes in Tomato Crop. Communications in Soil Science
and Plant Analysis, 40(1-6), 445 - 452. http://dx.doi.org/10.1080/00103620802695099

. Sivakumar, J., Muralidhar, A. P & Kumargouda, V. (1999). Fertilizer and irrigation use efficiency

as influenced by furrow and ferti-drip irrigation in capsicum-maize sunflower cropping
sequence. Proceedings of Natl. Seminar on problems and prospects of micro irrigation. A
critical appraisal Nov.19-20.1999 Bangalore. pp.74-78

. Taiwo, L. B.,, Adediran, ]J. A. & Sonubi, 0. A. (2007). Yield and Quality of Tomato Grown with

Organic and Synthetic Fertilizers. International Journal of Vegetable Science, 13 (2), 5 -19.
http://dx.doi.org/10.1300/]512v13n02_02

. Toor, R. K,, Geoffrey, P. S. & Anuschka, H. (2006). Influence of different types of fertilizers on

the major antioxidant components of tomatoes. Journal of Food Composition and Analysis, 19,
20 - 27. http://dx.doi.org/10.1016/j.jfca.2005.03.003

. Wang, S. Y. & Lin, S. (2002). Compost as soil supplement enhanced plant growth and fruit

quality of strawberry. Journal of Plant Nutrition, 25, 2243 - 2259.
http://dx.doi.org/10.1081/PLN-120014073

897

Published with open access at journalbinet.com
EISSN: 2312-7945, © Sultana et al. (2016), Research paper


http://dx.doi.org/10.1002/jsfa.2966
http://dx.doi.org/10.1016/j.biortech.2003.10.014
http://dx.doi.org/10.1002/jsfa.1370
http://dx.doi.org/10.1016/j.scienta.2011.03.024
http://dx.doi.org/10.1007/s11130-005-8618-y
http://dx.doi.org/10.1016/S0925-5214(00)00133-2
http://dx.doi.org/10.1021/jf0497915
http://dx.doi.org/10.1016/j.biortech.2008.03.034
http://dx.doi.org/10.1080/10440040903073800
http://dx.doi.org/10.1080/00103620802695099
http://dx.doi.org/10.1300/J512v13n02_02
http://dx.doi.org/10.1016/j.jfca.2005.03.003
http://dx.doi.org/10.1081/PLN-120014073

Sultana et al (2016) / J. Biosci. Agric. Res. 10(02): 892-898 DOI: 10.18801/jbar.100216.109
HOW TO CITE THIS ARTICLE?

Crossref: https://doi.org/10.18801/jbar.100216.109
Article URL: https://www.journalbinet.com/jbar-100216-109.html

APA (American Psychological Association)

Sultana, M. M., Haque, M. A,, Begum, R. A,, Islam, M. K., Hossain, M. A. & Anwar, M. M. (2016). Effect of
integrated nutrient management on yield and quality of sweet pepper. Journal of Bioscience and
Agriculture Research, 10(02), 892-898:

MLA (Modern Language Association)

Sultana, M. M., Haque, M. A, Begum, R. A, Islam, M. K., Hossain, M. A. and Anwar, M. M. “Effect of
integrated nutrient management on yield and quality of sweet pepper”. Journal of Bioscience and
Agriculture Research, 10.02(2016): 892-898.

Chicago/Turabian

Sultana, M. M., Haque, M. A., Begum, R. A, Islam, M. K., Hossain, M. A. and Anwar, M. M. “Effect of
integrated nutrient management on yield and quality of sweet pepper”. Journal of Bioscience and
Agriculture Research, 10 n0.02(2016): 892-898:

898
Published with open access at journalbinet.com
EISSN: 2312-7945, © Sultana et al. (2016), Research paper


https://doi.org/10.18801/jbar.160218.167

