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ABSTRACT : The present investigation entitled Effect of potassium and Nitrogen on yield of pepper (Capsicum annuum L.) cv charisma
under protected cultivation .The experiment was carried out at the desert region in karbala during winter 2014 with following treatments of
whichwas K1 (0 ), K2 (10), K3 (15) and K 4 ( 20 ) kg potassium sulfate per poly house ( 504 m*) and N1 (0), N2 (30 ) and N3 ( 60 )
kg urea per poly house (504 m?) .The cultivar of pepper was CHARISMA | the highest number of fruit (22.100),fruit weight (184.100 g ),
yield per plant (4.069 kg) and total yield per poly house ( 3.255 tones) was obtained in Urea 60 kg + potassium sulfate 20 Kg (504 m®) .
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INTRODUCTION

Pepper (Capsicum annuum L.) belongs to family solanaceae. Pepper one of most popular and nutritious fruit
vegetable [9] . Pepper is considered to be the most important vegetable crops in the Mediterranean region. [9] . pepper has
its origin in South America, where he found a wild situation different forms and then moved to India warm and tropical
regions and in all the continents of the world as root eastern India, China, Spain, Greece and Africa [21] . The crop is
grown in most parts of Iraq in open fields as well as in facilities protected agriculture .Pepper total area under pepper crop
in Iraq is assessed to be 14101 tones with the productivity of 28568 tones [6] . Pepper is grown for its fruits are eaten fresh
and is completely green before maturity or after maturity and fully colored, peppers and fruits rich in vitamin C, which the
body needs especially in the winter season to resist the cold and flu illnesses as they are relatively rich in vitamin (A) [18] .

To improve the yield of the produce , it is necessary to pay attention on optimum balance use of nutrient through
fertilizer application pepper The solanacea vegetable crops generally take up large amounts of nutrients from the soil [17].
In recent years, because of increased levels of K fertilizer are important for better nutrient management. Growers and
farmers need to manage the fertilizer for better quality of fruit production. Potassium is considered to be one of the most
essential elements for the growth and development of plants [19 ], [26 ].and [21 ] .studies have proved that K plays a
major role in many physiological and biochemical processes such as enzyme activation; metabolism of carbohydrates and
protein compounds. Potassium is the most prominent inorganic chemical influencing plant physiology [15] .Also
potassium has a significant role to play in the plant energy status for storage of assimilates and tissue water relation. K
plays a key role in crop quality [7]; [17] . K also improves the size of the fruit and stimulates root growth [15] ,[17 ] .
[12]indicated that biomass, fruit count, and fruit weight per plant increased linearly with increasing K rate. studies reported
that the total yield, marketable yield, commercial fruit yield and total average yield per plant were increased by increasing
application rates of potassium (K).

Nitrogen (N) is a major constituent of several of the most important substances which occur in plants. It is of outstanding
importance among the essential elements in the N compounds comprise from 40 to 50% of the dry matter of the

protoplasm, the living substance of plant cells [24]. Nitrogen is known to promote production, partitioning and
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accumulation of dry matter in crop plant [3],[13] . observed that N fertilizer is an essential component for good yield and
fruit production of tomatoes [22]. reported that N fertilizer increased fruit weight, yield and fruit number of chilli peppers.
[5]reported that N fertilizer increased leaf chlorophyll and had a linear relationship between leaf chlorophyll content and
leaf nitrogen concentration. It is well known that adequate N is required by pepper for satisfactory growth, development
and yield. Thus the main aims of this experiment were.

To determine levels of potassium and Nitrogen that lead to optimum plant yield of pepper.

MATERIALS AND METHODS

The présent investigation "effect of potassium and nitrogen on yield of pepper under protected cultivation"was
carried out during Winter season 1/10/2014 at desert region of karbala . The experiment was laid out in factorial
experiment conducted in a R.B.D with three replication and four treatments of Potassium and three treatments of nitrogen.
potassium was applied as potassium sulfate was applied recommended dose viz ( 0, 10, 15 and 20 kg per poly house ).
Nitrogen was applied as urea was applied recommended dose viz ( 0 , 30 and 60 kg per poly house ) phosphore was
applied as Triple superphosphate was applied recommended dose 22 Kg to all treatments , N fertilizer levels was applied
to the soil four times at equal and constant levels(the first portion was applied tow week after transplanting stage and
three next portion was applied between time and time two weeks. K fertilizer levels was applied to the soil tow times at
equal and constant levels (the first portion was applied one week before transplanting stages, the second portion was
applied six week after transplanting. total dose of Triple superphosphate was applied as basal dose one week before

transplanting .

Details of Layout

Crop : PEPPER

Cultivar : CHARISMA

Design of experiment : factorial experiment conducted in a R.B.D
No. of replications : 3

No. of treatment : 12

Total no. of plots : 36

Spacing plant to plant : 40cm

Total No. of plants/plot : 10

Total No. of plants in field : 360

Treatments Detail

Treatment Treatment Detail
No.
T, Control
T, potassium sulfate 10 Kg per plastic house ( 504 m?)
Ts potassium sulfate 15 Kg per plastic house ( 504 m?)
Ty potassium sulfate 20 Kg per plastic house ( 504 m?)
Ts Urea 30 kg Kg per plastic house ( 504 m*)
Ts Urea 30 kg + potassium sulfate 10 Kg (504 m*)
T, Urea 30 kg + potassium sulfate 15 Kg (504 m*)
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Ty Urea 30 kg + potassium sulfate 20 Kg (504 m*)
Ty Urea 60 kg per plastic house (504 m®)

T Urea 60 kg + potassium sulfate 10 Kg (504 m*)
Ty Urea 60 kg + potassium sulfate 15 Kg (504 m*)
T, Urea 60 kg + potassium sulfate 20 Kg (504 m*)

RESULTS AND DISCUSSIONS
Number of Fruits per Plant

The data presented in table (1) clearly showed that the potassium played significant role in affecting number of fruits
per plant. The maximum number of fruits per plant was recorded statistically significant in potassium application T,
( 20 kg per poly house) which was recorded (21.467 ), followed by T3 (15 kg per poly house ) which was recorded
(19.250 g ) superior over control which was recorded (15.728 ) . Result showed that N significantly affected the number
of fruits per plant where N levels were superior over control, where ( Urea 60 kg per poly house ( 504 m?) level gave
highest number of fruits per plant (20.158 ), followed by @ Urea 30 kg Kg per poly house ( 504 m?) (18.429). The
minimum number of fruits per plant was noticed with control ( 17.633 ). K combination with N played significant role in
affecting number of fruits per plant where superior interaction ( Urea 60 kg + potassium sulfate 20 Kg ( 504 m? ) on
other interactions which was recorded (22.100 ), followed by @ Urea 30 kg + potassium sulfate 20 Kg (504 m?) (
21.533).The minimum number of fruits per plant was noticed with control (14.667) These results are in close conformity
with the finding of [7] , [14] ,[1] and[2]

Fresh Weight of Fruit (g)

Result showed in table(2 ) the potassium played significant role in affecting fresh weight of fruit ( g ). The maximum fresh
weight of fruit was recorded statistically significant in potassium application T, ( 20 kg per poly house ) which was
recorded (169.867g), followed by T3 ( 15 kg per poly house ) which was recorded (159.178 g ) superior over control
which was recorded (137.889 @) . Result showed that N significantly affected the Fresh Weight of Fruits per plant where
N levels were superior over control, where ( Urea 60 kg per poly house (504 m?) level gave highest Fresh Weight of
Fruits per plant (163.421 g), followed by @ Urea 30 kg Kg per poly house ( 504 m*) (156.446 g ). The minimum Fresh
Weight of Fruits per plant was noticed with control ( 139.650 g) . N interaction with K application significant role in
affecting fresh weight of fruit where superior interaction (Urea 60 kg + potassium sulfate 20 Kg ( 504 m? ) on other
interactions which was recorded (184.100 g) , followed by @ Urea 30 kg + potassium sulfate 20 Kg (504 m?) (178.500
g ) . The minimum fresh weight of fruit was noticed with control (130.167 g ) .Similar findings were obtained by [7] ,[25]
and [6] .

Fruit Yield Plant™ (kg)

The data presented in table(3 )clearly showed that the potassium played significant role in affecting fruit yield per plant.
The maximum fruit yield per plant was recorded statistically significant in potassium application T, ( 20 kg per poly house
ywhich was recorded (3.655 KkQ), followed by T3 ( 15 kg per poly house ) which was recorded (3.076 kg) superior over
control which was recorded (2.175 kg). Result showed that N significantly affected the fruit yield per plant where N levels
were superior over control, where ( Urea 60 kg per poly house ( 504 m?) level gave highest fruit yield per plant (3.318
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kg ), followed by @ Urea 30 kg Kg per poly house (504 m?) (2.916). The minimum fruit yield per plant was noticed with
control ( 2.476 Kg). K combination with N played significant role in affecting fruit yield per plant where superior
interaction(Urea 60 kg + potassium sulfate 20 Kg (/504 m? ) on other interactions which was recorded (4.069 kg),
followed by @ Urea 30 kg + potassium sulfate 20 Kg ( 504 m® ) (3.843 kg). The minimum fruit yield per plant was
noticed with control (1.909 kg).Similar results were reported by [25] ,[7] and [2] .

Total yield per poly house (tones)

Result showed in table(4) the potassium played significant role in affecting Total yield of fruit (tones). The maximum
Total yield was recorded statistically significant in potassium application T, ( 20 kg per poly house ) which was recorded

(2.924 tones ), followed by T3 ( 15 kg per poly house ) which was recorded ( 2.461 tones ) superior over control which
was recorded (1.740 tones) . Result showed that N significantly affected the Total yield where N levels were superior over
control, where (Urea 60 kg per plastic house (504 m?) level gave highest Total yield per plant ( 2.655 tones ), followed
by @ Urea 30 kg per plastic house ( 504 m?) ( 2.333 tones ). The minimum Total yield was noticed with control ( 1.980
tones) . N combination with K application significant role in affecting Total yield where superior interaction(Urea 60 kg +
potassium sulfate 20 Kg (504 m?) on other interactions which was recorded ( 3.255 tones), followed by @ Urea 30 kg

+ potassium sulfate 20 Kg (504 m?) ( 3.075 tones ) . The minimum Total yield was noticed with control ( 1.527 tones)
.Similar results were reported by [6], [14],[5] and [25] in (pepper).

DISCUSSIONS

Potassium is considered to be one of the most essential elements for the growth and development of plants [19] [
26]. and [21]. K plays a major role in many physiological and biochemical processes such as enzyme activation,
metabolism of carbohydrates and protein compounds. Potassium is the most prominent inorganic chemical influencing
plant physiology [ 16]. Also potassium has a significant role to play in the plant energy status for storage of assimilates and
tissue water relation . K also improves the size of the fruit and stimulates root growth [ 16]. [ 17]. .[12] indicated that
biomass, fruit count, and fruit weight per plant increased linearly with increasing K rate. results may be due to the role of
potassium element in metabolism and many processes needed to sustain and promotion plant vegetative growth and
development. Moreover, many studies proved that K plays a major role in many physiological and biochemical processes
such as cell division and elongation and metabolism of carbohydrates and protein compounds [ 10 ].application of

potassium which might have accelerate the vigorous growth and increase of fruit per plant , fruit weight and total yield .

Nitrogen (N) is a major constituent of several of the most important substances which occur in plants. It is of
outstanding importance among the essential elements in the N compounds comprise from 40 to 50% of the dry matter of
the protoplasm, the living substance of plant cells [ 24]. Nitrogen is known to promote production, partitioning and
accumulation of dry matter in crop plant [ 3]. [ 13]. observed that N fertilizer is an essential component for good yield and
fruit production of tomatoes [ 22]. reported that N fertilizer increased fruit weight, yield and fruit number of chilli peppers.

[ 5]. reported that N fertilizer increased leaf chlorophyll and had a linear relationship between leaf chlorophyll content and
leaf nitrogen concentration. It is well known that adequate N is required by pepper for satisfactory growth, development

and yield.
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CONCLUSION

Based on the result of experimental it was aimed to identify suitable treatment for pepper with respect to productivity of
pepper during winter 2014 . it may be concluded that the treatment T 4 (potassium sulfate 20 Kg per poly house ( 504 m?),T 9
(Urea 60 kg per poly house (504 m?*)) and T 12 (Urea 60 kg + potassium sulfate 20 Kg (504 m?) ), was recorded the best
among treatments on yield the treatments were obtained the highest total yield (2.924 , 2.655 and 3.255 ) tones in poly house (

504 m?) respectively under protected cultivation.

Table (1) Effect of potassium and nitrogen on number of fruits per plant of pepper

Treatments Number of | Treatments Number of | Treatments Number of Fruits per Plant

Fruits per Fruits per

Plant Plant

KO K1 K2 K3

K0 Control | 15.728 NO Control 17.633 N O 14.667 17.083 18.017 20.767
K1 10 kg | 18.517 N1 30 kg | 18.429 N1 15.250 18.100 18.833 21.533
Ipoly house /poly house
K2 20 kg | 19.250 N2 60 kg | 20.158 N 2 17.267 20.367 20.900 22.100
Ipoly house /poly house
K3 30 kg | 21.467
Ipoly house
F - test S S F - test S
S.Ed 0.074 0.056 S. Ed 0.222
CD at 5% 0.154 0.115 CD at 5% 0.461
Table (2) Effect of potassium and nitrogen on fresh weight of fruits (g)of pepper
Treatments Fruit Treatments Fruit Treatments Fruit weight (g)

weight( g) weight(g)

KO K1 K2 K3
K0 Control | 137.889 NO Control 139.650 N O 130.167 139.500 141.933 147.000
K1 10 kg | 145.756 N1 30 kg | 156.446 N1 138.417 143.600 165.267 178.500
Ipoly house Ipoly house
K2 20 kg | 159.178 N2 60 kg | 163.421 N 2 145.083 154.167 170.333 184.100
Ipoly house Ipoly house
K3 30 kg | 169.867
Ipoly house
F - test S S F - test S
S. Ed 0.481 0.361 S. Ed 1.443
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CD at 5%

0.998

0.748

CD at 5%

2.993

Table ( 3) Effect of potassium and nitrogen on fruit yield plant™ (kg) of pepper

Treatments Fruit Yield | Treatments Fruit ~ Yield | Treatments Fruit Yield Plant™ (kg)
Plant™ (kg) Plant™ (kg)
KO K1 K2 K3
K0 Control 2.175 NO Control 2.476 NO 1.909 2.383 2.557 3.052
K1 10 kg | 2.708 N1 30 kg | 2.916 N1 2111 2.600 3.111 3.843
Ipoly house /poly house
K2 20 kg | 3.076 N2 60 kg | 3.318 N2 2.504 3.140 3.560 4.069
Ipoly house /poly house
K3 30 kg | 3.655
Ipoly house
F - test S S F - test S
S. Ed 0.013 0.010 S. Ed 0.038
CD at 5% 0.027 0.020 CD at 5% 0.080
Table ( 4) Effect of potassium and nitrogen on total yield per poly house ( tones) of pepper
Treatments Total vyield | Treatments Total yield of | Treatments Total yield of fruit ( tones)
of fruit fruit (tones)
(tones) KO K1 K2 K3
K0 Control 1.740 NO Control 1.980 NO 1.527 1.907 2.046 2.442
K1 10 kg | 2.166 N1 30 kg | 2.333 N1 1.689 2.080 2.489 3.075
Ipoly house Ipoly house
K2 20 kg | 2.461 N2 60 Kkg | 2.655 N2 2.003 2512 2.848 3.255
Ipoly house Ipoly house
K3 30 kg | 2.924
Ipoly house
F - test S S F - test S
S. Ed 0.010 0.008 S. Ed 0.031
CD at 5% 0.021 0.016 CD at 5% 0.064
IJSER © 2017

http://www.ijser.org

680


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 8, Issue 3, March-2017 681
ISSN 2229-5518

REFERENCES

1.A.K. SADANANDAN., K.V. PETER., AND S. HAMZA.(1998). Role of Potassium Nutrition in Improving
Yield and Quality of Spice Crops in India Indian Institute of Spices Research, Calicut-673012, Kerala, India
2.Abid Khanl, Syed Noor Muhammad Shahl., Abdur Rab3., Muhammad Sajid3., KawsarAli4.,Amjed

Ahmed5 and Shah Faisal6. (2014 ). Influence of nitrogen and potassium levels on growth and yield of

chillies (Capsicum annuum L.) International Journal of Farming and Allied Sciences Available online at

www.ijfas.com .

3.Akanbi, W. B., A. O. Togun, O. A. Olaniran, J. O. Akinfasoye, and F. M. Tairu.( 2007). Physico-chemical
propertiesofEggplant(Solanum meloongena L.)fruitinresponsetonitrogenfertilizerandfruitsize. Agriculture
Journal 2: 140-148.

4.Annual Statistical Abstract. (2015). central Statistical Organization . The Ministry of Planning - Iraq.

5.Aroiee, H., and R. Omidbaigi. (2004). Effects of nitrogen fertilizer on productivity of medicinal pumpkin.
Journal of Acta Horticulture 629: 415-419.
6. Bernd Ditschar.( 2005). The effect of Potassium on yield and quality of selected Solanaceae. International

Potash Institute, Switzerland.

7.El-Bassiony, A.M. (2006). Effect of potassium fertilization on growth, yield and quality of onion plants. J. Appl.
Sci. Res.,2(10): 780-785.

8.Fawzy, Z.F.; A.G. Behairy and S.A. Shehata. (2005). Effect of potassium fertilizer on growth and yield of
sweet pepper plants (Capsicum annuum, L.). Egypt. J. Agric. Res., 2(2): 599-610

9.Golcz A, Kujawski P., Markiewicz B. (2012). Yielding of red pepper (Capsicum annuum L.) under the influence
of varied potassium fertilization. [Article]. Acta Scientiarum Polonorum-Hortorum Cultus 11(4):3-15.

10. Hsiao, C. and A. L&uchli. (1986). Role of potassium in plant-water relation. In: Advances in plant nutrition
2nd ed., pp. 281- 312., Tinker and A. L&uchli (eds.). Praeger, New York.

11. Huang J.S, Snapp SS. (2009). Potassium and Boron Nutrition Enhance Fruit Quality in Midwest Fresh Market
Tomatoes. Comm. Soil Sci. Plant Anal. 40:1937-1952.

12. Johnson, C. D. and D. R Decoteau . (1996). Nitrogen and potassium fertility affects jalapefio pepper plant
growth, pod yield and pungency. HortScience 31(7):1119-1123.

13. Law-Ogbomo, K. E., and R. K. A. Egharevba.( 2009). Effects of planting density and NPK fertilizer
application on yield and yield components of tomato (Lycopersicum esculentum Mill.) in forest Location.
World Journal Agricultural Sciences 5: 152-158.

14. Manuel Estuardo Aldana. (2005 ). effect of phosphorus and potassium fertility on fruit quality and growth of
tabasco pepper (capsicum frutescens) in hydroponic culture . (Agri.) Thesis, Louisiana State University and
Agricultural and Mechanical College

15. Marschner H. (1995). Mineral Nutrition of High Plants (Second Edition ed.). London: Academic Press.

16. Marschner, H. (1995). Mineral nutrition of higher plants. 2nd ed. Academic. Press. London. New York.

17. Mengel K, Kirkby EA. (1980). Potassium in crop production. Adv. Agron. 33:59-110.

IJSER © 2017
http://www.ijser.org


http://www.ijser.org/
http://www.ijfas.com/

International Journal of Scientific & Engineering Research, Volume 8, Issue 3, March-2017 682
ISSN 2229-5518

18.

19.

20.

21.

22.

23.

24.

25.

26.

Mohammadi, Fadel reformer Hammadi. (1990). protected agriculture. Dar al-Hikma Press. The Ministry of

Higher Education and Research Scientific. University of Baghdad - Iraq.

Ortas I, Guzel N, Ibrikci H. (1999). Determination of potassium and magnesium status of soils using different
soil extraction procedures in the upper part of Mesopotamia (in the Harran Plain). Comm. Soil Sci. Plant Anal.
30(19-20):2607-2625.

Renner U, Schon HG, Alt D, Peters I. (1995). Determination of critical potassium concentration in young

tomato plants using a nutrient interruption technique. Comm. Soil Sci. Plant Anal. 26:1291-1298.

Salunkhe, D. K. and S. S. Kadam .(1998). Hand book of Vegetable Science and Technology, Marcel
Dekker, Inc., New York, p.232.

Tumbare, A. D., and D. R. Niikam. (2004). Effect of planting and fertigation on growth and yield of green
chili (Capsicum annuum). Indian Journal of Agriculture Sciences 74: 242-245.

Takebe, M., T. Ishihara, K. Matsuna, J. Fojimoto, and T. Yoneyama. (1995). Effect of nitrogen application
on the content sugars, ascorbic acid, nitrate and oxalic acid in spinach (Spinacia oleracea L.) and kamatsuna
(Nrasica compestris L.). Japanese Journal of Soil Science and Plant Nutrition 66: 238—246.

Togun, A. O., W. B. Akanbi, and R. Dris.( 2003). Influence of compost and nitrogen fertilizer on growth,
nutrientuptakeandfruityieldoftomato(Lycopersicumesculentum).JournalofCropResearch98:40-56.

W.A. EI-Tohamy, A.A. Ghoname and S.D. Abou-Hussein. (2006). Improvement of Pepper Growth and
Productivity in SandSoil by Different Fertilization Treatments under Protected Cultivation. Journal of Applied
Sciecnes Research 2(1): 8-12, 2006 .

Zhen DC, Jie HJ, Kui C. (1996). Studies on fertilizer application levels of seedling stage of eggplant raised

with mixed media. China Vegetables 4:16-18

AUTHOR DETAILS

Razzaq Owayez Idan Iragq 1-7 1972 Received his Bachelor of agriculture, horticulture, University of Baghdad,
Faculty of Agriculture, in Irag in 1999. He obtained his. M.Sc. (Ag) Horticulture, from SHIATS Allahabad- India. in 2013

he his expérience for eight years with Agriculture. Prsently he is working as the College of Agriculture, University of

Karbala, Ministry of Higher Education and Scientific Research. Iraq.

IJSER © 2017
http://www.ijser.org


http://www.ijser.org/



