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lll 

An experiment was conducted at the central form or Shcr-c-Bauglu .\g.ricultural 

University Dhaka during the period from April 2005 to July 2005 to study the effect of 

different levels of nitrogen and potassium on the growth and yield of okra. There were 

four nitrogen levels (N0=0, N 1= 70, N2= 110 and N3= 160 kg N/ha) with four potassium 

levels (Ko=O, K1 =40, K2=80 and K3=120 kg K20/ha) in the experiment. The experiment 

was conducted in the Randomized Complete Block Design (RCBD) with three 

replications. Nitrogen and potassium levels influenced the growth and yield of okra. The 
results of the experiment revealed that plant height, plant diameter, petiole length, leaves, 

breadth, number of leaves, number of branch, green pod length, pod diameter, number of 

green pod per plant, green pod yield per plant and green pod yield per hectare were 

significantly influenced by the different levels of nitrogen and potassium except plant 

diameter at 40 days after sowing (OAS). The highest levels of nitrogen ( 160 kg/ha) 

produced the highest green pod yield (9.602 ton/ha) while the lowest (6.278 ton/ha) was 

recorded from control treatment. The highest green pod yield (8.247 ton/ha) was observed 
from 80 kg of K20per/ha and the lowest (7.103 ton/ha) was recorded from the control 

treatment. The combined effect of various levels of nitrogen and potassium were also 
found significant except plant height, plant diameter,leaf length and leaf breadths at 20 

DAS. The use of maximum nitrogen dose 160 kg N/ha and potassium 80 kg K20/ha 

produced the highest yield (9.99ton/ha) and lowest (5.94ton/ha) were recorded from the 

control treatments. The benefit cost ratio (BCR) was maximum 2.02 in the treatment 

combination of 160 kg N/ha + 80 kg K20/ha whereas the minimum 1.23 was recorded in 
the control treatment 0 kg N/ha + 0 kg K20/ha. 
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Use of proper doses of fertilizer is one of the most important way of quality green pod 

yield production of okra and nitrogenous, and potassic fertilizers have a great effect in this 

respect. Chauhan and Gupta (1973) reported that application of nitrogen (N) and potassium 

(K) generally increase yield of okra Similar results were reported by Sharma and ShukJa 

(1973). 

In Bangladesh vegetable production is not uniform round the year. Vegetables arc 

plenty in winter, but arc lower in summer. The total vegetable production, around 30% is 

produced during kharif season (April to September). and 70% is produced in Rabi 

season(October to March) (Annon., 1993). Though it is popular in the country, its production 

is mainly concentrated during summer. So.as vegetable okra can get an importance in 

summer. Total production of okra is about 192 l 0 metric tones produced from 6210.53 

hectare of land in the year 2003, and the average yield is about 3.093 t/ha (BBS, 2004), which 

is very low, compared to that of other developed countries where the yield is as high as 7.0- 

12.0 t/ha (Yamaguchi, 1998). 

Okra is a nutritious and delicious vegetable, fairly rich in vitamins and minerals. Per 

100 gm of edible portion of pod has moderate levels of vitamin A (0.0 l mg) and C (18 g), 

calcium (90 mg), phosphorus and potassium. The content of thiamine (0.07 mg), riboflavin 

(0.08 mg) and niacin (0.08 mg) per 100 g edible portion of pod is higher than that of many 

vegetables (Rashid, I 990). Tender pods have high mucilage content and arc used in soups 

and gravies. The pods also have some medicinal value and a mucilaginous preparation from 

the pod can be used as a plasma replacement or blood volume expander. 

Okra (Abelmaschus esculentus)(L.) Moench is a member under Malvaceae family and 

is also known as Lady's finger. It is an annual vegetable crop grown from seed in tropical and 

sub-tropical parts of the world (Tahkur and Arora, 1986).). It is well distributed throughout 

the lndian sub-continent and East Asia (Rashid, 1990). lts tender green fruits are popular as 

vegetable among all classes of people in Bangladesh and elsewhere in the world .. 

INTRODUCTION 

CHAPTER I 
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• To study the effect or combined and 111di idual effect of nitrogen and potassium on 

growth of okra. 

• To determine the optimum levels of nitrogen and potassium individual or m 

combination, which would be best for the yield of okra? 

Growth, and yield performance and seed production capability or okra at different 

fertilizer doses have been studied considerably 111 various parts of the '' orld l 'ndcr the above 

circumstances. the present research was undertaken to study the effect or nitrogen. and 

potassium on the growth and yield or okra 
Considering the above facts, the present research was under taken '' ith the follo« ing 

objecuv es 

Potassium also has an important role on balancing physiological activities. Different 

levels of potassium influence on the growth and yield of okra. Different K levels have no 

significant effect on yield in the absence ofN (Mani and Ramanathan. 1990). 

diameter, number of fruits/plant and number of seeds/pod in okra .. 

Nitrogen plays an important role in building up of protoplasm and protein, which 

induce cell division and initiate meristematic activities when applied in optimum quantity. 

Maianbu el al ( 1985) renorted that mtrouen anolication siunificantlv increased nod weiuhi . 
.J ' I a .._,, 1 I V -' l V J 



ln an investigation at the Punjab Agricultural University, Ludhiana, Singh, and B.N. 

Koria .. ( 1967) observed 1 13 kg N ha to be an economic dose. It was also recommended that 

62 5 kg N/ha is sufficient on soils of good fertility for both spring and rainy season crop 

(Anon, 1993). In Himachal Pradesh, 'PK at the rate of60,50, 30 kg per hectare, respectively, 

were recommended for getting the best yield (Anon, 1978). 

Fertilizers are indispensable for the production system of modern agriculture and play 

a vital role to increase the yield, providing other factors are not limiting. Chemical fertilizers 

today hold the key to success of the crop production system of Bangladesh Agriculture. being 

contributed 50% of total production (BARC, 1997). The chemical fertilizer success of the 

crop production system of Bangladesh Agriculture, being contributed 50% of the total 

production (DARC, 1997). The chemical fcrtiliz:er supplies available nutrients readily for 

proper growth and yield of plant Among the macronutrients. NPK are used largely by the 

plants. Physio-morphological and biological development of plants depends on the judicious 

application of NPK. An excess or deficiency of. PK causes remarkable effect on growth and 

yield of plant. Some avai I able information about the effects of inorganic fertilizers on growth 

and yield of okra arc reviewed here 

2.1. Main Effect of itrogen and potassium on growth and yield of okra 

world including Bangladesh The work so far done in Bangladesh is not adequate and 

conclusive. Some of the important and informative workers conducted home and abroad in 

this aspect. However, available this stud} is reviewed under the following headings: 

okra under the soil and climatic condition Research has been done in various part of the 

Okra is an important vegetable crop in Bangladesh. Different levels of nitrogen and 

· m application influence the growth and yield of okra. Optimum doses of nitrogen and 

· m application are related to best growth, yield of okra. It is important to assess the 

doses of nitrogen and potassium for the best growth, green pod and yield of okra in 

angladesh, Research reports on the effect of nitrogen and potassium on growth and yield of 

CHAPTER-II 
REVIE\Y OF LITER.--\ TURE 



In 2-year trails with the okra cv. Pusa '-)a\,a111 gn)\\n for seed production -.ccd qualitv 

was the best in plants spaced at ~5 .lO -.:111 011 plots receiving irrigation al oO 111111 (PL ,111d \. 

at I 00 kg/ha ( Pandey and Singh. 1982) 

Plants of the okra cv Pusa Sawani, ITl.'.CI\ mg :"\ at 25, 50. 7) or I 00 kg ha were 

picked at in iruervals of:. 3 or~ days Plan rs rcccix ing 75 1-.g !\ ha ga\ c till.' highl.'st ) fl.'IJ GI 

I 5:2 1 q/ha compared with 88 8 q/ha ,1t 25 kg N/ha and 145 3 q/ha at I 00 kg/ha Cl ornar and 

Chauhan, 1982) Picking evcrv 4 days gave higher yield than other 2 (2. ] davs) interval 

treatments 

In 2-year trails with the okra cv Pusa Sawani in India l'anue\ and Singh ( Jl)lN) found 

that seed yield (over 1 l q/ha) was the highest with plants spaced at 4.:; 15 cm. receiving JOO 

kg:"> 'ha and irrigated at 60 mm cumulative pan ex aporation (CPI-.) 

yield of okra C\ Kiron. 

Kuruf t.!I ul. ( 1997) reported that 1\l rate upto JOO Kg could increase the setting 

In a trail with okra. C\' Pussa Sawani, the effects wen; compared applying >. al O 75 

or 150 kgtha and P~Q, and K20 each al 0 60 or 120 kgth<1. in all possible combinations by 

Singh ( 1970) I le found that the highest yield \'.,is gi\ en by a cornhinarion of '\,.,P .. .,k 

P20, (as superphosphatc) ai. 17 ~~-52 3~ kg/ha and k icls rnun,ii~) di ~-11)-7·1 7 l--gtlia (Sh,diih1 

and Shukla, 1973) The highest vields were obtained wiih >, at 120, P'.'.0:- at 3.:f 88 and ~at 

49.8 kg/ha 

In a '.2 year trails \\ ith okra the effects "ere a~~L'sM:d o!' ,'\ ( as urea) <ti 10-120 kg ha, 

An experiment was conducted by Chauhan and Gupta ( 1973) to find out the effect of 

NPK on the growth and yield of okra (abelmoschus escttleutus ). They found that plant height 

and girth, number of leaves and yield of green pod by increasing application ofN (22.5, 45.0 

or 67.Skg/ha). Pat 22.5 or 45.0 kg/ha and Kat 22.5 kg/ha had no effect on growth and yield. 

NPK applications, however, generally increased yields. 

with 112 kg N. 168 kg P. 280 kg K and 112 kg Mg per hectare. 

potassium and magnesium fertilization at Trinidad on loam soil and best yields were obtained 

Ahmed and Tullock-Reid (1968) studied the response of okra to nitrogen, phosphorus, 
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an total green fruit yield were significantly improved by the application of 90 kg N/ha and 60 

kg/ha. Punjab Padmini gave a higher mean fruit yield ( l24.6q/ha) than Pussa Sawani 

(l21.6kg/ha). A significant increase in mean marketable yield for both cultivars was an 

Arora et al. (1991) compared growth and yield of new okra cultivar, Punjab Padmini, 

with that of cv. Pusa Sawani grown under variable N (0, 30, 60 and 90 kg/ha) and P (0, 30 

and 60 kz/ha) fertilizer aoolications. Thev stated that olant heizht. number of fruits. fruit size 
._, ,, • • J • ._, ,, , 

ln trails with okra CV. Pusa Sawani, N and K20 were each applied at 0-120 kg/ha 

(Misra and Pandey, 1987). N at 80 kg/ha and K at 40 kg/ha significantly increased the 

number of fruits/plant, 1000 seed weight and the seed yield. Application of N above 80 ka/ha 

and K above 40 kg/ha adversely affected seed yield. Interaction effect was significant with 80 

kg N 40 kg K/ha giving the highest seed yield of 15.47 q/ha 

Lenka et at. ( 1989) investigated a field trial with three replicates with N (as urea) 

applied at 4 levels (0, 50, 75 and 100 kg/ha), P20s at 2 levels (30 and 60 kg/ha) and K20 at a 

constant 40 kg/ha. They stated that N and P significantly increased plant height, yield and its 

attributes. Application of 100 N/ha and 30 kg P205 I ha gave a satisfactory seed yield (7.60 

2.2. Combined effect of different levels of nitrogen and potassium on the 
growth and yield of okra 

by Bhai and Singh (1998) at Palampur, lndia to 

"gate the effect of K application rate (50, 70 or 90 kg/ha). They reported that K 

lication 
S nignificantly increased the plant height, number of nodes per plant and yield of okra. 

field experiment was conducted on okra cv. Pusa Sawani in India. K rate (SO, 70 

kg kg/ha) and GAJ seed treatment (200 or 300 ppm for 12 h) had no significant effect 

(Bhat and Singh. 1997). 

iment was conducted by Somkuwar et al. (1997) in India to determine the 

ls of nitrogen (25, 50 and 75 kg/ha) on the growth of okra varieties Punjab 7, 
Kranti and Sel 2-2. The results showed that fruit yield per plant and yield per ha 

increased with an increase in nitrogen concentration. Parbhani Kranti produced the 

fruit yield (171, 11 g) per plant and yield ha-1 (7770 kg) at 75 kg N/ha. 
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between and was influenced significantly by cultivars. fertilizer levels and their combination. 

Crop growth (CGR) and relative growth rates were influenced by cultivars and fertilizers. 

.... -...1 f Ar'\ •.. t..:,..t .. __ ,,._..J .• ,,..l1 •. :~~-----..J .. -- •--Lr\ ..J ......... -l"'.. ... - .-.. - .•. : .......... Ir"\\ l'\ f""\-. -,..••-.- : ... , ... - .... ..., ....... ..J 
c111U Lr\V, Wlll\,11 .!51(1UU(111)' lll\,ll;;(l:){;U U(J lU UV uay::. <llll;I :>UWlll,!5 \Vr\.::J). v1y llldllt.:I llll,,ll;cl::.CU 

Sawani showed the maximum leaf area, LAI and LAD. However. Arka Anarnika showed 

significantly superior performance with respect to plant height. number of leaves, and number 

of nodes and yield per plant l'hc highest fertilizer le' cl result in maximum leaf area, Lt\l 

all stages by culrivars, fertilizer levels and their interaction effects. Among cultivars. Pusa 

Rain and Lal (1999) were conducted a field experiment in Bapalta, Andhra, Pradesh, 

India, during 20 March-8 July 1997 studied the growth and development of okra cultivars 

(Parbhani Kranti, Arka Anamika and Pusa Sawani) in response to 4 fertilizer levels (0-0-0. 

50-25-25, 100-50-50 and 150-75-75 kg N, P205. K20/ha, respectively). Results showed that 

leaf area, leaf area index (LAI) and leaf area duration (LAD) were significantly influenced at 

application significantly increased the plant height, number of pods per plant and seed yield. 

investigate the effect of P application rate (50, 70, or 90 kg/ha). They reported that P 

An experiment was conducted by Bhai and Shing ( 1998) at Palampur, India to 

An experiment was conducted by Somkuwar el al. ( 1997) in India to determine the 

effect of 3 levels of N (25, SO and 75 kg/ha) on the growth of okra varieties Punjab 7, 
Parbhani Kranti and sel 2-2. The results showed that fruit yield per plant and yield per ha 

increased with an increase in nitrogen concentration. Parbhani Kranti produced the fruit 

highest fruit yield (171.11 g) per plant and yield per ha (7770 kg) at 75 kg t /ha. 

percentage, length and diameter of fruits, fruit and weight per plant and the total pod yield of 

okra cv. Kiran. 

Kuruf et al. (1997) reported that N rate up to I 00 kg could increase the setting 

application of N at 90-150 kg/ha gave the highest number of pods/plant ( 12.2-14.0, pod 

length (16.7-17.6 cm), seed yield (17.5-19.0 q/ha) and 1000 seed weight (67.2-68.0 g), 

okra iii India. Them were 6 levels of N (0, 30, 60, 90, 120 and 15 kgJ1ia). He fOirnd that 

Sing (1995t studied the effect of various does or nitrogen on seed yield quality of 

inaease in N application from 0 to 90 kg/ha (100.9 to 156.0 q/ha) and an increase in P 

application from 0 to 60 kg/ha ( l 16.0 to 136. 5 q/ha). Optimum treatment was 90 kg N + 60 

kg P/ha, giving a yield of 1992.1 q/ha. 
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Gowda and Bhartne (2002) was conducted a study in the summer season of J 999in 

Bangalore, Karnataka, India lo investigate the effects of different fertilizer levels (N· P· Kat 

125:75:60. ISO·l00:75 and 175.125:100 kg/ha) on okra cultivars Arka Anamika, Varsha and 

Vishal. Dry matter accumulation and nutrient (J\, P and K) accumulation increased with 

increased with increasing fertilizer levels. The highest fertilizer level resulted in the highest 

Yogesh and Aora (2001) was conducted a field experiment in Nagina, Uttar Pradesh, 
India, during the kharif season of 1998 and 1999 to study the effect of N (80, 100, and 

120kg/ha), P (60 and 80 kg/ha), and sowing date (25 June and 15 July) on okra (cv. Parbhani 

Kranti) seed yield. One-third of N and 100% of P were applied during sowing; the remaining 

N was applied as a top dressing at 30 days after sowing and at the flowering stage. Seed yield, 

which increased with the increase in N rate, was not significantly affected effected by P rate. 

The highest number of seed per pod (57.0) and seed yield per plot (2.94 kg) was obtained 

with the application or 120 kg/ha and 80 kg P/ha, along with sowing on 25 June 

of varying fertilizer rates, cul ti vars. and their interaction on the length, diameter and yield of 

fruits are tabulated. 

A.I.- .... A- .... -:1 ............. --1-----4-.J - .. : .. t.. 1"'7C.1'lC.11\f\ 1.-- l\.mt/(t.. ... ~ ..... ,....: ... ..., .J_ .. _ -- '-t... ....... er ........ 
t\.l\.H1 /"\11<111111\.'1 ::>Uj.lj.llC:lllt:llll::U Willi I /.J. i z ,». IVV K.g J'ICNllC1. vUlllj.1'11'1.LIVC U<:lLCl VII lilt: 1;;111::1.;L 

g), roots (17.61 g), fruits (29.98 g), and whole plants (96.51 g) compared with the other 

cultivars. In the interaction effect, the highest total dry matter production ( 111.48 g/plant) 

was recorded in Varsha supplemented with 175:125:100 kg NPK/ha, which was at par with 

Varsha recorded significantly higher dry matter production in leaves (17.48 g), stems (31.44 

Gowda and Bharma (2001) was conducted a field a experiment m Bangalore, 

Kamataka, India, during the l 999 summer season to determine the response of okra cultivars 

Arka Anarnika, Varshal to 3 NPK fertilizer rates ( 125:75:60 kg/ha, 1SO:100:75 kg/ha. and 

175:125:100 kg/ha). The highest dry matter production in (20.40 g), stems (35.17 g), fruits 

(31.l l g), and whole plants (I 04. 71 g) was recorded with 175: 125: I 00 kg/ha treatments. 

NAR, had the highest HI values. Among the fertilizer levels, rnaxunum Hl was 

recorded by I 00-50-50 kg NPK/ha. 

Pusa Sawani supplied with the fertilizer level recorded the maximum CGR 60 DAS. Net 

aaimilation rate (NAR) declined 60 DAS. Harvest index (Ht) was also influenced by 

cultivars, fertilizer levels and their and interaction. Arka Anarnika, with a moderate 

vegetative growth and high 



Mani and Ramanathan ( 1990) carried out an experiment to study the effect of nitrogen 
and potassium on the yreld of okra There were :; levels of N (0, 20, ..JO, 60 and 80 kg/ha) and 

S levels of K20 (0 15, 30, 45 and 60 kg/ha) Nitrogen fertilization signiftcantlv increased 

yield 

Majanbu, el al. ( 1986) observed that nitrogen application generally increased fruit and 

shoot dry weights markedly, \\ hcreas phosphorus increased them only moderately Leaf and 

primary branch production and plant height were also enhanced by nitrogen fertilization up to 

100 kg x ha, but were influenced by P application 

A lam and Rose (2003) reported that excessive use of nitrogen fertilizers is a factor of 

nitrate accumulation in vegetable, which causes health problems to the consumers. A study 

was conducted to assess the effect or :'\PK fertilizers on :'\01 accumulation in okra 

(Abelmosclus esc11/1!11/11.'>) and carrot (Duucus carota) at Ayub Agricultural Research Institute, 
Faisalabad, Pakistan. For okra five (0 I 00. 150 I 7'i 200 kg ha- I) and two P~o~ rates (0. 75 

kg ha-I) were tested with 60 kg K20 ha as basal dose. On carrot, four ~ (0, ~5, 50, 75 k.g 

hall), three P205 (0. 50, 75 l...g ha-I) and two K20 rates (0. 25 kg ha-I) were applied. 

Increasing fertilizer rates increased :\0\ concentration O\e1 the control in okra and carrot. 

However, the application of N with P reduced NOi concentration in okra. Conversely, the 

~03 concentration in carrot increased significantly over the control either with N applied 

alone or with P. a balanced use of l\ and P (2 I) fertilizers reduced the NOJ accumulation 

Additionally. the doses of NPK fertilizers applied in this study did not pose health hazards to 

the consumers 

In trails with okra CV. Pusa Sawani, N and K20 were each applied at 0-120 kg/ha 

and Pandey, 1987). N at 80 kg/ha and K at 40 kg/ha significantly increased the 

of fruits/plant, 1000 seed weight and the seed yield. Application of N above 80 ka/ha 

K above 40 kg/ha adversely affected seed yield. interaction effect was significant with 80 

N 40 kg K/ha giving the highest seed yield of 15.47 q/ha. 

uptake. Varsha showed the highest nutrient uptake and accumulation in leaves and 

at the highest level of fertilizer. 
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in the highest yield 

recommended NPK does + FYM 1 Azospnrllun: I-vesicular arbuscular mycorrhiza produced 

performance of okra cultivar Parbhani Kranti Result showed that the treatment 2/3 

sollubilizing bacteria; and A;ospiri//11111 1 vesicular urbusculnr mycorrihiza) on tho 

and bio fertilizers (uninoculaied: Azospirilliun + phosphate 

1/3, 2/3 and full rate (N:P:K at 100:50:50 kg/ha), in the presence or absence of farmyard 

Prabu and pramauik (2002) was conducted an experiment in Parbhani, Maharashtra, 

India, during the summer season of 2001 to investigate the effects of inorganic fertilizers at 0, 

shoot dry weights markedly, whereas pnospnorus increased them only moderately Lear and 

primary branch production and plant height were also enhanced by nitrogen fertilization up to 

100 kg N/ha, but were influenced by P application. 

Majanbu, et al.( 1986) observed that nitrogen application generally increased fruit and 

kg/ha enhanced the pcrfot rnance or both cul LI vars 

p fertilization for green pod yield; however, the apphcauon or 13 

fertilization could be increased to 70 kg/ha l'herc ''as no differential response otculuv.rrs to 

of Palso significantly increased green pod yield, pod number and number of seeds /pod. For 

optimum green pod yield of white velvet ]') kg. N/ha was suggested while NI lt\l· ·17-•I N 

The response of okra ( Abelntoschus esculeutus ) cultivars white velvet and NHAE 

47-4 to fertilization in Northern Nigeria was examined using 0,25.50 and I 00 kg N/ha O, l 3 

and 26 kg P/ha (Majanbu er at., 1985) Nitrogen application significantly increased !:,'Teen pod 

yield, pod diameter, number of fruits /plant, number of seed /pod and pod weight. Application 

no significant effect on yield in the absence or N.: 

Singh and pande (1982). The highest N levels (80 kg/ha) increased yield by 149.2% 

the control. Combined application of 80 kg N /ha with either 30 kg or 60 kg K20/ha 

produced maximum yields ( 17272 t/ha and 17526 t/ha respectively). Different K levels had 
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Barnet and Sing (2003) was observed was conducted a pot experiment to study the 

effect of different fertiiizer sources on M. incognito in okra under greenhouse conditions. 

Better plant growth and reduced nematode damage when a combination of N, P, K and Zn 

fertilizers was applied at recommended dose. Individually, muriate of potash and potassium 

sulfate at higher doses recorded maximum plant growth. Ammonium sulfate and gypsum 

reduced nematode reproduction significantly compared to other treatments. AJ! the fertilizers 

except calcium nitrate. murate of potash and potassium sulfate. showed reduction in 

nematode damage with a corresponding increase in their dose 
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Soil series- Tejgaon 
General soil- Non- calcareous, dark gray. 

AEZ No-28 

given below- 

morphological characters of soil of the experimental plots as indicated by F AO (l 998) are 

Soil analyzed in the Soil Resources Development lnstitute (SRDI) Farmgate Dhaka.have 
been presented in (Appendix I). The experimental site was a medium high land. The 

The soil of the experiment was carried out in a high land belonging to the Modhapur 

Tract (UNDP, 1998). The soil texture was silty loam with a pH 6. 7. Soil samples of the 

experimental olot was collected from a deoth of 0 to 30 cm before conductinz the cxoeriment t ~ I I. V I 

3.2 Characteristics of soil 

The experiment was conducted at the Central Farm of the Sher-e-Bangla Agricultural 
University, Dhaka during the period from April to July 2005. The site is 90.2°N and 23.5°E 

Latitude and at a altitude of 8.2 m from the sea level. (Anon 1990) 

3.1 Location of the experimental plot 

This chapter deals with the materials and methods that were used in carrying out the 

CHAPTER- nr 
MATERIELS ANO METHOD 
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1. Ko: 0 kg ~0/ha (0 kg MP/ha) 

2. K1: 40 kg K20/ha (66.64 kg MP/ha) 

3. K2: 80 kg K20/ha (133.28 kg MP/ha) 

Four levels of potassium 

Factor-B 

Four levels of nitrogen 

l. No: 0 kg N/ha (0 kg Urea/ha) 

2. N1: 70 kg N/ha (152.17 kg Urea/ha) 

3. N2: 110 kg N/hn (239. 13 kg Urea/ha) 

4. N3: 160 kg N/ha (347.68 kg Urea/ha) 

Factor-A! 

Experiment consisted of two factors: 

3.5 Experimental Treatment: 

Bangladesh Agricultural Research Institute (BARl). Joydebpur. Gazipur. 

yielding variety and the seeds were collected from the Horticulture Research Center, 
The okra variety used in the experiment was "BARl Dherosh 1 ". This is a high 

3.4 Planting materials used for experiment 

The experimental area was under the sub-tropical monsoon climate, which is 

characterized by heavy rainfall during Kharif season (t\pril co September) and scanty in the 

Rabi season (October to March). There was no rainfall during the month of December. 

January and February. The average maximum temperature during the period of experiment 

was 3l.82°C and the average minimum temperature was 28.14°C. Details of the 

meteorological data in respect of temperature, rainfall and relative humidity during the period 

of the experiment were collected from Weather Station of Agargong, Dhaka and have been 

presented in (Appendix 2). 

Oimate 
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Each unit, bed was 2. 7 m2 ( 1.2mx2.5m) in size. The replication were separated form 

one another by 1 m. The distance between plots was .75m. The treatment was randomly 

assigned to each of the block. Each unit plot had 2 rows and each with 5 plants. So there were 

JO plants per unit plot. The plants of one row (5 plants) in each unit plot were considered for 

growth of okra and other one row were considered for yield of okra. Plant to plant distance 

was 45 cm and raw to raw distance was 60 cm. 

A layout of the experiment has been shown in Figure l . 

The experiment consisting of treatment combination was laid out in RCBD with three 

replication. The whole field was divided into three blocks and each block consisted of 16 

plots. Altogether there were 48 unit plots in each experiment and required 351 m2 land. 

3.6 Layout and design of experiment 

NoK1 

"11Ko 
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The okra seeds of cv. BARl Dherosh I were sown on 8, April 2005 in rows of raised 

beds. Row-to-Row and plant-to-plant spacing were maintained 60 cm and 45 cm, respectively. 

There seeds were sown in each location. Then the seeds were covered with fine soil by hand. 

3.7.3 Sowing of seeds 

and MP were applied as top dressing around the plant and incorporate with soil at 3rd and 5th 

week after seedling emergence. 

land preparation. Urea and MP were applied in two equal installments as top dressing. Urea 

The entire amount of TSP in both the experiments was applied at the time of final 

Jn nitrogen and potassium was applied as per treatment and TSP was applied at the 

rate of 100 kg/ha (Rashid, 1993). 

The entire quantity of cow dung ( l 0 ton/ha) was applied just after opening the land 

(Rashid, 1993). Urea, TSP and MP were applied as the source of nitrogen, and potassium 

respectively as per treatment in each experiment. 

3.7.2 Manuring and fertilizer application 

The land which was selected to conduct for the experiments was opened on 2 April 

2005 by disc plough. After opening the land with a tractor it was ploughed and cross­ 

ploughed six times with a power tiller and each ploughing was followed by laddering to 

break up the soil clods to obtain unit good tilth and to level the land. After final land 

preparation the experimental plot was laid out, and the edge around each unit plot was raised 
to check run out of the nutrients. 

3.7.1 Land preparation 

'Cultivation of okra 
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For controlling shoot and pod borer Diazinon 60 EC@ 3.5 ml/Lin water was sprayed 

at an interval of 10 days started soon after the appearance of infestation. After fruit setting 

o-gos@ 0.02% was sprayed at an interval of 7 days for controlling Jassid. 

3.8.4. Plant protection measure 

hosepipe until the entire plot was properly wet. 

olot had shown the svmotoms of wiltinu the clots were irriuated on the same dav with a 
..- • J J .._, ' .._, .I 

requrerncnt of irrigation wn3 envi3nged through vi sua] estimation Wherever the plants of e 

Light irrigation was given just aft.er sowing the seed. A week after Sowing the 

3.8.3 lrrigation 

Significant number of weed were found in the control treatment. Weeding was done 

three times in these plots where it was necessary. 

3.8.2 Weeding 

Dead, injured and weak seedlings were replaced by new vigour seedling from the 

stock kept on the border line of the experiment. 

Necessary intercultural operations were done through the cropping season for proper 

growth and development of the plant rive to Si' days after germination only one healthy 

seedling was kept to grow in each location and other seedling were removed. Three weeding 

were done to keep the plots free from weeds. Stagnant water was efTectively drained out at 

o irrigation was applied. 

lntercultural operations 



17 

Number of leaf per plant of ten randomly selected plans was counted at 20, 40 and 60 

days after sowing (DAS). All the leaves of selected plants were counted separately. Only the 

vi) Number of leaves per plant 

Leaves of ten (10) randomly selected plants were made detached and measured in 
centimeter (cm) by a meter scale at 20, 40 and 60 days after sowing (DAS). 

iv) Leaves length 

Petiole length was measured in centimeter (cm) by a meter scale at 20, 40 and 60 days 

after sowing (DAS) from the point of attachment of the leaf. 

iii) Petiole length 

Average plant diameter of selected plant from each plot at 20, 40 and 60 days after 

sowing (DAS) with the slide calipers. 

ii) Plant diameter 

Plant height was measured in centimeter (cm) by a meter scale at 20, 40 and 60 days 

after sowing (DAS) from the point of attachment of the leaf to the ground level up to the tip 

of the longest leaf 

i) Plant height 

Data were recorded on the following parameters from the sample plants during 

experiment. Ten (10) plants were randomly selected from each unit plot for the collection of 
per plant data. The plants in the outer rows were selected for data collection of growth of okra 

and the other rows were selected for data collection of yield of okra. 

110. Collection of data 

tender young pods of 8- l 3 cm long). Green pod harvesting was started from 4, June and was 

Green pods were harvested at I day interval when they attained edible stage (i.e. the 
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Mean weight of edible green pods of I 0 plants from each plot was measured in 

kilogram (kg). 

xi) Green pod yield per plot 

Mean number of green pods of selected plants from each plot was recorded. 

r) Number of green pods per plant 

Mean diameter of 10 randomly selected pods from each plot were measured in cm 

with the help of slide calipers. 

ii) Green pod diameter 

Ten randomly selected pods from each plot were taken and length was recorded by a 

meter scale in cm and finally mean was calculated. 

viii) Green pod length 

Number of branches per plant of ten randomly selected plans was counted at 20, 40 

and 60 days after sowing (DAS). All the brnriohcs of selecrcd plnnt:s were counted separately. 

vii) Number of branches per plant 

CaJculaiing the aveiage number of leave:;, the average number wa:; recorded, 

lmallest young leaves at the growing point of the plant were excluded from counting. 
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The collected data on various parameters were statically analyzed using MSTAT 

package program. The mean for all the treatment was cal cu lated and analyses of variances of 

all the characters were performed by F-variance test. The significant of difference between 

the pairs of treatment means was evaluated by the least significant difference (LSD) test at 

5% and at 1% levels of probability (Gomez and Gomez, 1984). 

3.11. Statistical analysis 

Green pod yield per hectare was calculated 111 metric ton by converting the mean 

Green pod yield per hectare 
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showed the maximum (70.51 cm) and the minimum (50.47 cm) plant height respectively at 

40 DAS. (Fig.2) At 60 DAS application of nitrogen at the rate of 160 Kg/ha and 0 Kg/ha 

showed the maximum (80.39 cm) and minimum (65.91 cm) plant height respectively. Plant 

height showed a general trend of gradual increase with the increasing levels of nitrogen. 

Majanbu et al. ( 1986) observed that plant height was enhanced by nitrogen fertilization up to 

100 Kg N/ha. Plant height was increased with increasing rate of nitrogen Singh, (I 995)b 

Singh et, al (1998) stated that the application of 90 Kg N/ha increased plant height by 14.03% 

compared with the control 

give the lowest (12.7 cm). Application of nitrogen at the rate of 160 Kg/ha and 0 Kg/ha 

The plant height was recorded of different stages of growth i.e.20, 40 and 60 DAS 

effect sowing. The plant height varied significantly due to the application of different level of 

nitrogen and potassium. Statistically highly significant result was observed regarding plant by 

the nitrogen treatment at 60 DAS, 40 DAS, and 20 DAS. (Fig.2 and 3). Nitrogen at the level 

of 160 Kg/ha gave the highest plant height (20.32 cm) at 20 day While the control (0 Kg/ha) 

4.1.1. Plant height 
Main effect of nitrogen and potassium on the growth and yield of okra: 

The experiment was considered to investigation of different level of fertilizer 

Nitrogen as well as potassium on the growth and yield of okra. The analysis variances for 

different characters have been present in (Appendix I to 5). Data of the different parameters 

analyzed statically and the results have been presented in the (Tablel to14 and figuresl to 21 

and appendix 6 to7). The results of the present study have been presented and discussed in 

this chapter under the following headings: 

CHAPTER IV 

RESULTS AND DISCUSSION 
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that N and K significamly increased plant height 

and 80 Kg K20 /ha while the lowest plant height (14.56 cm) was found from the control 

treatment at 20 DAS (Table-I). Application of nitrogen and potassium at the rate of 160 

Kg/ha and 80 Kg K20/ha showed the maximum (74.91 cm) and the minimum (45.72 cm) 

plant height respectively at 40 DAS. At 60 DAS the maximum (82.042 cm) and minimum 

(63.246 cm) plant height were measured from the treatment combination of 160 Kg N/ha+ 80 

Kg K20/ha andO Kg N/ha +O Kg K20/ha respectively (Table 1 ). Lenka et.al ( 1989) reported 

combined of nitrogen nnd pota:>:>ium ;:,howcd :>igni ficant effect at 20 DAS (Table 1 ). The 

potassium was found highly significant. of piant height. (Appendix 6 and Tabie-I ) But the 

Interaction effect between nitrogen and potassium was found significant in this 

respect of plant height at 20 DAS but 40 DAS and 60 DAS effect between nitrogen and 

4.1.2. Combined effect of nitrogen and potassium 

t height at 20 DAS, 40 DAS and 60. (Fig.3).The highest (19.11 cm) and lowest (16.46 cm) 

plant height were obtained at 80 Kg K20/ha and 0 Kg K20/ha respectively at 20 DAS (Fig3). 

The maximum plant height (60.182 cm) was obtained with 80 Kg K20/ha and the minimum 

54.71 cm) in this respect was obtain from 0 Kg K20/ha at 40 DAS. Application of potassium 

al the rate of 80 Kg K20/ha and 0 Kg K20/ha showed the maximum (75.97 cm) and the 

minimum (70.12cm) plant height respectively at 60 DAS. 

It was observed that various level of potassium exhibited significant affect on the 
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No= Control 

Ni=Nitrogen 70 Kg I ha 

N2 =Nitrogen 110 Kg I ha 

N3 =Nitrogen 160 Kg I ha 

and 60 DAS. 

Fig.2: Effect of different levels of nitrogen on plant height of okra at 20, 40 

Different levels of nitrogen (kg\ha) 
N3 N2 N1 NO 
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Ko= Control 

K1 = Potassium 70 Kg I ha 

K2 = Potassium 80 Kg I ha 

K3 = Potassium 120 Kg I ha 

Fig. 2: Effect of different levels of potassium on plant height of okra at 20 DAS, 40 DAS and 

60DAS. 

Fig. 3: Effect of different levels of potassium on plant height of okra at 20 , 40 and 60 OAS. 

Different levels of potassium (kg\ha) 

K3 K2 K1 KO 
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Interaction effect between nitrogen and potassium was found to be insignificant in 

respect of plant diameter (Table I and Appendix 5). At 20 day the maximum plant diameter 

2.0lcm) was obtained from the combined effect of 160 Kg N/ha and 80 Kg K20/ha while the 

lowest plant diameter was observed with the control treatment The highest (2.4 lcm) the 

plant diameter the plant diameter was observed from the combination of 160 kg N and 80 

K20/ha while the lowest plant diameter was ( l.79cm) observed from the from the control 

treatment at 40 DAS. The combined effect of different doses of nitrogen and potassium on 

the plant diameter was non significant at 60 DAS. 

4.2.2. Combined effect of nitrogen and potassium: 

Highly significant results were also observed in the plant diameter by the potassium 

treatments at 20 DAS, 40 DAS and 60 DAS (Fig. 4&Fig. 5). Application of K20 at level of 
80 Kg/ha gave the highest plant diameter (1. 780 cm) while the control (0 Kg K20/ha) gave 
the lowest (1.577 cm) at 20 DAS. Application of potassium at the rate of 80 Kg K20/ha and 0 
Kg K20/ha showed the maximum (2. 180 cm) and the minimum (I. 977 cm) plant diameter at 

40 DAS (Fig 4). The maximum plant diameter (3.1750 cm) was obtained from 80 Kg K20/ha 
and the minimum plant diameter (2.7283cm) from 0 Kg K20/ha at 60 DAS. The result clearly 
showed that the plant diameter was gradually increased with the increasing level of 
Potassium. Singh et, al (1998) stake that the application of 90 Kg K20/ha increased plant 
diameter by 14.03% compared with the control treatment 

The present study revealed that there was a highly sigrn Iicant effect of nitrogen on 
plant diameter of okra. (Fis .4 & 5). Tho highest (I. 94 cm) and the lowest ( l 45 cm) plant 

diameter were recorded from the nitrogen 160kg/ha and control respectively at 20 DAS. 
Statistically highly significant variation was observed in this respect the maximum (2.3408 
cm)and minimum (18.500 cm) plant diameter due to different doses applied nitrogen, at level 
of 160 Kg N/ha and from control. (Fig .4) at 40 DAS respectly. The maximum plant 
diameter (3.4 cm) was obtained from 160 Kg N/ha and minimum plant diameter (2.51 cm) 
&om control at 60 DAS. (Fig4). The result clearly showed the plant diameter was gradually 

increased with the increasing level of nitrogen. Majanbo et, al (1976) observed that plant 

diameter was enhanced by nitrogen fertilization up to I 00 Kg N/ha. 

in effect of nitrogen and potassium 

I PLANT DIAMETER 
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Different level of nitrogen (kg\ha) 
N2 N1 

r 

No= Control 

N1 =Nitrogen 70 Kg I ha 

N2 =Nitrogen 110 Kg I ha 

N3 = Nitrogen 160 Kg I ha 

NO 
0 

Fig.4. Effect of different levels of potassium on plant height of okra at 20, 40 and 60 days 

after sowing (DAS). 
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Ko= Control 

K1 = Potassium 70 Kg I ha 

K2 = Potassium 80 Kg I ha 

K3 = Potassium 120 Kg I h 

Fig. 5. Effect of different Levels of potassium on plant diameter of okra at 20, 40 and 60 days 

after sowing (DAS) . 
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application 200 Kg N/ha and I 20 Kg KiO/ha 

~..;-: - r1nn....,\ _..._..J t... _ : 1 1,.. _ _.t.. ···-- .. 1 1 .. :~t : .. L. &.t...,... t.:-i..,,... __ .,.. _cc .-..:1:_ _ 
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(24.26cm) was measured from the treatment combination of I 60 Kg N/ha and 80 Kg K20/ha. 

However, the smaller petiole length (18.033 cm) was found from the treatment combination 

of 0 Kg N and 0 Kg K20/ha (Table3) at 60 DAS. This findings in agreement with Naik and 

potassium on petiole length was found insignificrult at 40 DAS. The largest petiole length 

The analysis of variance indicated that a in significant interaction effect at 40 DAS 

but the combined effect was highly significant at 20 DAS but clearly significant at 60 DAS 

(Table l and appendix 6). However, the maximum (13.50 cm) and the minimum (5.25cm) 

petiole length was measured from the treatment combination of 100 Kg N/ha with 80 Kg 

K20/ha respectively at 20 DAS. The combined effect of different doses of nitrogen and 

4.3.2. Combined effect of nitrogen and potassium 

treatment at 60 DAS. (Fig. 7) 

There was a highly significant effect on the petiole length due to different levels of 

potassium applied. The K20 levels of 120 Kg and 0 Kg/ha gave the longest (3.23 cm) and 

shortest (2.454 cm) respectively at 20 DAS. The maximum petiole length (16.72 cm) was 

found at 80 Kg K20/ha. Whereas the lowest (14.62 cm) in this respect was found from 0 Kg 

N/ha at 40 DAS. The longer petiole length (22.89) was obtained from the highest doses of 

The different levels of nitrogen had significant on the petiole length. The results 

revealed that petiole length was gradually increased with the increasing in nitrogen doses. 

The maximum petiole length (4.10 cm) (J 7.77 cm) and (23.792 cm) was found from, 160 Kg 

N/ha, and minimum petiole length (l.05 cm),(13.750 cm) and (19.784 cm) was found from 

0 Kg N/ha respectively at 20. 4 and 60 DAS. Singh (1995a) a reported that application ofN at 

90-160 Kg/ha gave the highest petiole length ( 16. 7 -l 7.6 cm) (Fig. 6) 

4.3.1 Petiole length 

Main effect of nitrogen and potassium 
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N0 =Control 
N1 =Nitrogen 70 Kg I ha 

N2 =Nitrogen 110 Kg I ha 

N3 =Nitrogen 160 Kg I ha 

Fig. 6 Effect of different levels of nitrogen on petiole length of okra at 20, 40 and 60 days 

after sowing (DAS) . 
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Ko= Potassium 0 kg/ha (control) 

K1 = Potassium 70 Kg I ha 

K2 = Potassium 80 Kg I ha 

KJ = Potassium 120 Kg /ha 

Fig. 7 Effect of different Potassium levels on petiole length of okra at 20, 40 and 60 days 

after sowing (OAS) . 
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Leaf length was recorded at 20DAS, 40DAS and 60DAS. It was observed that the 

combined effect of nitrogen and potassium exhibited non significant at 200AS, 40DAS but 

highly significant effect on the petiole .Non-significant interaction effect between nitrogen 

and potassium on the leaf length at 40day and 20 DAS (Table.2 and Appendix 6). But the 

combined effect was highly significant at 60 DAS. However the maximum plant leaf 

length (23.SOcm) was measured from the treatment combination of 60 Kg N/ha + 80Kg 

KZO/ha and the minimum (15. 767 cm) from control treatment at DAS. Enka and M.L. Gupta 

(I 989) reported that N and K significantly increased leaflength length at 60DAS. 

4.4.2. Combined effect of nitrogen and potassium 

It was observed that different levels of potassium had highly significant effect on the 

leaflength at 20, 40, and 60 DAS. The maximum (20.35cm) and the minimum (18.00cm)leaf 

length was performed with the application of l 60kg...X20/ha and control(NOKO)at 60 DAS. 

This result clearly showed that leaf length was gradually increased with increaseing of 

potassium doses (Fig.9). Potassium application significantly increased the plant height (Bhai 

and Singh 1998). 

Leaf length statistically highly significant result was observed at 20 DAS by the 

nitrogen treatment (Fig. 8). The maximum leaf length (I 0.78 cm) was obtained from 160 Kg 

N/ha and the minimum leaf length (8.07 cm) with 0 Kg N/ha. Application of nitrogen at the 

rate of 160 Kg/ha and 0 Kg/ha showed the highest leaf length (20.92cm) and the lowest 

(15.275 cm) respectively at 40 DAS. The highest leaf length (22.83 cm) and the lowest 

(15.467 cm) observed from 160kgN/ha and control treatment respectively at 60 DAS. 

4.4.1. Leaf length: 

Main effect of nitrogen and potassium 
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N0 =Control 

N1 =Nitrogen 70 Kg I ha 

N2 =Nitrogen 110 Kg I ha 

N3 =Nitrogen 160 Kg I ha 

Fig. 8. Effect of different nitrogen levels on leaf length of Okra at 20, 40 and 60 days after 

sowing (DAS) . 
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Ko= Control 

K1 = Potassium 70 Kg I ha 

K2 = Potassium 80 Kg I ha 

K3 = Potassium 120 Kg I ha 

Fig.9. Effect of different potassium levels on leaf length of okra at 20, 40 and 60 days after 

sowing. 
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perfumed the maximum number of leaves (8.50) and the treatment combination of 0 Kg N/ha 

and 0 Kg K20/ha gave the number or leaves at 20 DAS. (Appendix 6) 

The combined effect different doses of nitrogen and potassium on the number of 

leaves were highly significant (Table 2). lt was noted that 160 Kg N/ha + 80 kg K20/ha 

produced the highest number of leaves (62.66) and control (No Ko) gave the lowest (49.250) 

number of leaves at 60 DAS. At 40 DAS the plant gave highest number of leaves from the 

treatment combination of 160 Kg N/ha +80 kg K20/ha and gave the lowest leaves (15.03) 

4.6.2. Combined effect of nitrogen and potassium 

(7.12) was observed at 80 Kg K20/ha while the minimum number of leaves per plant (6.00) 

was observed from 0 kg K20/ha at 20 DAS. The highest number of leaves (19.85) and the 

lowest number of leaves ( 18.55) were obtained by the application of 80 Kg and 0 Kg N/ha 

respectively at 40 day. In application of K20 op to 80 kg /ha increased the number of leaves 

per plant at 60 day and the highest number of leaves (59.12) and lowest number of leaves 

(54.521) were obtained by the application of 80 kg K20/ha and control treatment at 60 DAS 

respectively. 

due to different lcvol s of potn:>:>ium npplicntion. The maxirnurn number of lcuvee per plant 

A highly significant variation was found in respect of total number of leaves per plant 

Application of different levels of nitrogen had significant effect on the total number of 

leaves per plant (Fig 10 to 11). The highest (7.25) and the lowest (5.813) number of leaves 

per plant were found in the treatment of 160 Kg/ha and 0 Kg N/ha at 20 DAS respectively . 

Numbers of leaves per plants showed a general trend of gradual increase with the increasing 

level of nitrogen at 40 DAS. At 60 DAS the maximum number of leaves (61.97) was 

obtained from the nitrogen effect of 160 Kg/ha and 0 Kg N/ha while the lowest number of 

leaves (52.208) y;as found from the control at 60 DAS. Majanbu et,al ( 1986) observed that 

leaves production was enhanced by nitrogen fertilization up to 100 Kg N/ha. 

6.1. Number of leaves per plant: 

Main effect of nitrogen and potassium 
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Ko= Control 

K1 = Potassium 70 Kg I ha 

K2 = Potassium 80 Kg I ha 

KJ = Potassium 120 Kg I ha 

Fig. 10: Effect of different potassium levels on number of leaves per plant of okra at 20, 40 

and 60 days after sowing ( DAS) . 
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n =Control 

N1 =Nitrogen 70 Kg I ha 

N2 =Nitrogen 110 Kg I ha 

N3 = Nitrogen 160 Kg I ha 

Fig. 11 .Effect of different nitrogen levels on number of leaves per plant of okra at 20, 40 and 

60 days after sowing ( DAS). 
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branches per plant (3.250) was obtained from the treatment combination (NOKO) at 60 DAS. 

It was noted that ( 160 Kg N/ha + 80 Kg K20/ha) produced the highest number of branches 

per plant (6.16) and the control treatment gave the lowest (3. 743) number of branches at 40 

DAS. The plant fertilized with the treatment combination of 160 Kg N/ha + 80 Kg K:20/ha 

produced the highest number of branches ( 4. 750) and the lowest ( l.250) was obtained from 

the control treatment (NoKo) at 20 DAS. (Appendix 6) 

The combined effect of different levels of nitrogen and potassium was highly 
:signi ficant (Tnble.2) The maximum number of branches per plant (6.5 J 7) was found from the 

treatment combination of 160 Ku N/ha + 80 Ku K?O/ha and the minimum number of ..., ..., - 

4.7.2. Combined effect of nitrogen and potassium 

The different levels of potassium also highly effects on the number of branches per 

plant (Fig; 13) . The maximum number of branches (3.235) was obtained from 80 kg K20lha 

and minimum (2.005) was obtained from 0 kg K20 Iha (at 20 DAS The highest (4.64) and 

the lowest (3.52) number of branches per plant were found in the treatments of 80 Kg 
K20/ha and 0 kg K20/ha respectively at 40 DAS. The highest (5.129) and the lowest (4.188) 

number of branches per plant found at 80 Kg K20/ha and 0 kg K20/ha at 60 DAS 

respectively. Number of branch was gradually increased with increased potassium doses, 

observed by Chauhan and Gupta ( 1973). 

DAS. At 20 DAS the mnxirnurn number of branches per plant (3.380) was observed at 160 kg 

N/ha while the minimum number of branches per plant (2.125) was observed from 0 kg N/ha 

respectively. The number of branches per plant showed a general trend of gradual increase 

with the increasing level of nitrogen. Majanbu et, al ( 1986) observed that branch production 

was enhanced by nitrogen fertilization up to I 00 kg N/ha. 

Highly signiflcant variation was tound total number of branches per plant due to 

application of different levels of nitrogen (Fig; 12) . The maximum number of branches 

(5.254) was observed from 160 kg N/ha and the minimum number of branches (3.875) was 

observed from 0 kg N/ha (Fig 13) at 60 DAS. The highest (4.96) and the lowest (3.67) 

number of branches per plant were found in the treatment of l 60 kg N and 0 kg N/ha at 40 

Main effect of nitrogen and potassium 

4.7.1. Number of branch 
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N0 =Control 
N1 =Nitrogen 70 Kg I ha 

N2 = Nitrogen 1 I 0 Kg I ha 

N3 =Nitrogen 160 Kg I ha 

Fig. 12 Effect of different nitrogen levels on number of branch per plant of okra at 20, 40 and 
60 days after sowing ( DAS). 

Different Levels of Nitrogen 
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Ko= Control 

K1 = Potassium 70 Kg I ha 

K2 = Potassium 80 Kg I ha 

K3 = Potassium 120 Kg I ha 

Fig. 13: Effect of different potassium levels on number of branch per plant of okra at 20, 40 

and 60 days after sowing (DAS). 

Different levels of Potassium (kg/ha) 
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Ko = Potassium 0 kg/ha (control) 
K1 = Potassium 40 kg/ha 

K2 = Potassium 80 kg/ha 
K3 = Potassium 120 kg Iha 

No= Nitrogen 0 kg/ha (Control) 
N1 =Nitrogen 70 kg/ha 

N2 =Nitrogen 110 kg/ha 
N3 =Nitrogen 160 kg/ha 

NS=Non Significant 
*Significant at 5% level 

**Significant at 1 % level 

Plants Plant Petiole 
iu.ieht diottu:>t .. ~ b.neth 

Treatments (cm) (cm) (cm) 
60 40 20 60 40 20 60 40 20 
DAS DAS DAS DAS DAS DAS DAS DAS DAS 

Nol<-0 63.24 45.72 14.56 2.41 1.79 1.39 18.03 12.50 1.75 
NoK1 I 02.21 48.89 1~.0(5 2.4~00 1. 8 1 oo I i. 4 1 oo 18.90 13.70 1.90 

NoK2 68.83 54.17 15.49 2.6100 l.9200 1.5200 21.70 14.80 2.05 
NnK1 66.04 53.11 14.12 2.5700 1.8800 ! .4800 19.70 14.00 2.10 
• •v .... , 

N1Ko 66.97 51.20 14.47 2.5067 1.8400 1.4400 20.70 13.80 2.00 
N1K1 71.20 57.91 16.76 2.7067 1.9867 1.6200 22.00 15.80 21.50 
N1Ki 73.66 57.55 18.03 3.2100 2.1200 1.7200 22.90 16.50 2.90 
N1K3 72.64 56.64 17.52 2.7700 2.0800 1.6800 22.30 16.10 2.750 
Nzl<o 71.798 54.61 16.25 2.6367 1.9800 1.5800 21.80 15.20 2.26 
NiK1 58.42 60.50 18.79 3.2700 2.1833 1.7833 22.30 16.50 3.00 
N2K2 76.2 65.10 20.06 3.3700 2.2733 1.8700 22.70 17.10 3.50 
N2K3 76.2 60.96 19.05 3.3033 2.2300 1.8300 23.28 18.80 3.25 

N3Ko 78.48 67.31 20.54 3.3600 2.300 1.900 23.20 17.00 3.80 
N3K1 80.01 69.85 21.33 3.400 2.2833 1.8833 23.70 17.50 4.00 - 
N3K2 82.04 74.90 22.86 3.5100 2.4100 2.0l 24.36 18.50 4.50 
N3K3 81.02 70.00 22.09 3.4600 2.3700 1.9700 24.00 18.10 4.10 
Lsd5% 4.495 0.545 1.374 3.773 4.102 4.095 0.96 1.91 0.166 
Lsd 1% 4.699 0.77 1.85 5.080 5.522 5.513 1.30 2.57 0.22 
Level of * ** * NS NS NS * NS ** 
Significance 

TABLE 1 Combined effects of nitrogen and potassium on plant height, plant 

diameter and petiole length of okra. 
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Ko= Potassium 0 kg/ha (control) 

K1 - Potassium 40 kg/ha 

K2 =Potassium 80 kg/ha 

K3 =Potassium 120 kg /ha 

No = Nitrogen 0 kg/ha (Control) 

N 1 = Nitrogen 70 kg/ha 

N2 = Nitrogen 110 kg/ha 

N3 = Nitrogen 160 kg/ha 

NS= Non significant 
* = Sigr}ll.icant at 5 % IeveJ 

**=Significant at 1 % level 

Growth 
Leaf Number of Number of 

Treatments length leaves branch 
(cm) 

60 40 20 60 40 20 60 40 J 20 
DAS DAS OAS DAS DAS DAS DAS DAS DAS 

NoKo 15.76 14.50 7.33 49.25 15.033 5.08 3.25 3.75 1.25 - NoK1 15.10 14.80 7.82 5.50 16.20 6.50 4.50 3.50 1.50 

NoK2 1 7 1 () 16.10 8.50 ,7 ()~ 17.10 6.58 4.75 3.31 2.75 
l I. l.V J, .vv 

NoK3 16.90 15.70 8.633 52.00 18.66 5.08 3.00 4.14 3.00 
N1K-O 16.50 15.20 7.93 50.25 17.03 7.50 4.25 3.25 1.25 

N1K1 18.20 17.20 9.00 54.46 16.06 5.58 5.50 3.29 3.50 

N1K2 19.10 18.30 9.63 56.253 16.03 6.25 3.75 4.50 2.75 

N1K3 18.80 17.70 9.40 55.76 18.20 5.43 3.33 4.25 3.00 

N2Ko 17.70 16.60 9.133 56.37 19.10 7.75 4.25 3.75 3.25 
N2K1 20.80 18.80 16.10 57.08 20.06 8.33 5.16 4.50 4.50 

N2K2 21.70 19.46 10.43 60.50 21.06 7.16 5.50 3.25 2.69 
N2K3 21.10 19.40 11.80 58.75 22.03 6.69 3.75 5.25 4.00 

N3Ko 22.03 20.30 10.20 61.25 23.03 7.00 5.00 3.35 2.27 
N3K1 22.70 20.90 10.33 62.50 24.20 6.25 4.25 5.41 3.50 

N3K2 23.50 21.50 11.50 62.66 25.20 8.50 6.31 6.16 4.75 
N3K3 23.10 21.00 11.10 61.25 24.10 7.25 5.25 4.91 3.00 
Lsd 5% 0.92 l.57 1.32 2.46 0.85 1.09 0.76 0.61 0.67 
Lsd 1% 1.24 2.12 0.178 3.32 l.15 1.48 1.03 0.83 0.91 
Level of ** NS NS * ** ** ** ** ** 
Significance 

Table 2 
Combined effects of nitrogen and potassium on leaf length, number of leaves, 
nwnber of branch per plant of okra. 



41 

Green pod length was significantly influenced by the interaction effect of nitrogen and 

potassium. The combined effect of nitrogen and potassium at different days afier sowing was 

also significant (Appcndix-7, table-3). The result reveled thnt groen pod length was gradually 

increased with the increased in combined effect of nitrogen and potassium level. The 

combined efTect of different doses of nitrogen and potassium on the green pod length was 

found to be significant (Table 8). I lowcver the maximum (14.30 cm) and the minimum 

(10.50 cm) green pod length was measured from the treatment combination 160 kg N/ha +80 

kg K20lha and control OkgN/ha+OkgK2o/ha respectively (Appendix 7). 

4.8.2. Combined effect of nitrogen and potassium 

The green pod length was recoded at different stages of plucking of okra. The green 

pod length varied significantly due to the application of different levels of potassium. The 

different levels of potassium highly significant effects on tho green pod length (Appendix-7) 

The result revealed that green pod length was gradually increased with the increase in 

potassium dose (Fig- l 5) The different treatments of potassium had highly significant effect 

on the green pod length .The highest green pod length (13.200 cm) was obtained from at 80 

kg K20/ha whereas the lowest ( i2.088 cm) at 0 kg K20/ha. 

There was highly significant effect on the green pod length due to the application of 

different level of nitrogen [Fig 14 and IS] .The nitrogen levels of 160 kg and 0 kg/ha gave the 

longest (I J.987cm) and the shortest ( 11.250 cm) green pod length respectively (Fig.14). The 

results revealed that green pod length was gradually increased with the increaseing in 

nitrogen levels Singh (1995) reported that application of nitrogen at 90- l 60 kg/ha gave the 

highest pod length (16.7- 17.6 cm) Kurun et.al (1997) also observed that N rates up to JOO 

l:g/ha couid increases the fruits length. 

4.8.1. Green pod length 

Main effect of nitrogen and potas ium 
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N0 =Control 

N 1 =Nitrogen 70 Kg I ha 

N2 =Nitrogen 110 Kg I ha 

N3 =Nitrogen 160 Kg I ha 

Fig. 14: Effect of different nitrogen levels on green pod length of okra. 
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~=Control 

K1= Potassium 70 Kg I ha 

K2 = Potassium 80 Kg I ha 

K3 =Potassium 1120 Kg /ha 

Fig. 15. Effect of different potassium levels on green pod length of okra. 
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There was a significant interaction effect between nitrogen and potassium on the 

green pod diameter but the combined effect was insignificant (Table 3) .The combined effect 

of nitrogen and potassium in this respect was found to be non significant (Appendix 7). The 

widthest diameter of pod (1.48 cm) was measured from the combined treatment of I 60 kg 

N/ha + 80 kg K20/ha. However the minimum diameter of pod (1.29 cm) was found from the 

combination of 0 kg N and 0 kg K20 /ha. 

4.9.2. Combined effect of nitrogen and potassium 

Application of different levels of potassium increased the green pod diameter. The 

effect of different potassium levels of green pod diameter was significant (Table-4). The 

interaction effect of nitrogen and potassium in these respects was found to be highly 

significant, but the combined effect was insignificant (Appendix- 7). The effect of different 

potassium levels on diameter of green pod was significant. The maximum (l.55 cm) and the 

minimum ( 1. 40 cm) diameter of pod was produced by the plants receiving K20/ha at the rates 

of 80 kg K20/ha and 0 kg K20/ha respectively. 

A significant variation was observed on the green pod diameter due to application of 

different nitrogen levels. The widthest diameter of green pod (1.59cm) was obtained from the 

highest dose of nitrogen 160 kg/ha whereas the smallest diameter of green pod ( l.36cm) was 

recoded from the control treatment. The nitrogen levels of 160 kg/ha and 110 kg/ha produced 

statistically identical result interims of green pod diameter. The result of present finding is 

supported by the findings of Majanbu et, ( 1985) They obverted that nitrogen application 

increased the pod diameter (Table 4 and Appendix 7). 

4.9.1. Green pod diameter 

Main effect of nitrogen & potassium 
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plant in control plot produced minimum number of green pod (27.00) . Mishra and Pandey 

( 1987) reported that N at 80 kg/ha and K at 40 kg/ha significantly increased the number of 

green pod/plant. 

effect of nitrogen and potassium was in significant (Table 3). The combined effect of 160 kg 

N/ha and 80 kg K20/ha produced maximum number of green pod per plant (42.00) and the 

potassium combining application increase the number of green pod per plant. Combined 

conflicting with the finding of Majanbu and el al ( i 985).They reported that nitrogen and 

The interaction effect of nitrogen and potassium in this respect was found to be 

significant, but the combined effect was in significant (Table 3 and Appendix 7) This result is 

4.10.2. Combined effect of nitrogen and potassium 

and the lowest (30.50) from the control treatment (0 kg K20/ha). 

number of green pods per plants (35.750) was produced from the potassium level of 80 kg /ha 

significant on the number or green pod per plant (Fig 17). lt is evident from that the highest 

Analysis of vanance revealed that the single effect of potassium was highly 

number of okra . 

34.0) Kurup et.al (1997) also stated that N rates up to 100 kg/ha could increase the fruits 

(J99'ih) observed that annlication nf N at 90-160 ko/ha P"VP. thf': hiohesr of norl/nlant (1?. 7- 
, .. .,., - -1 ----- · -- ----· -,...,...--------- ...... • · ........ - - - - - ··o --- er: · - ---- -·-o··--· -- r-- - ,... ................ ,--· · 

reported that nitrogen application significantly increased the number of fruits per plant. Singh 

Number of green pods per plant was highly significant effect by the nitrogen 

treatment (Fig .16). The maximum (38.750) and the minimum,(29.00) number of green pods 

per plants was found from the application of nitrogen at the rate of 160 kg N/ha and 0 kg 

N/ha respectively . This result is similar with the findings of Majanbu et, al (1985 . He 

Main effect of nitrogen and potassium 

4.10.1. Number of green pod per plant 
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Fig. I 6. Effect of different nitrogen levels on number of green pod per plant of okra. 

No= Control 

N1 =Nitrogen 70 Kg I ha 

N2= Nitrogen 110 Kg I ha 

N3 =Nitrogen 160 Kg I ha 
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K0 Control 

K1 Potassium 70 Kg ha 

K2 Potassium 80 Kg I ha 

K 1 Potassium 120 Kg I ha 

Fig. 17. I ffcct of different potassium levels on number of green pod per plant 

of okra. 

Different levels of potassium (kg\ha) 
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highest (3.0kg/plot) and lowest (1.80 kg/plot) green pod yields per plot were recorded from 

160 kg N/ha +80 kg K20/ha as well 0 kg '/ha +O kg KiO/ha respectively (Table I I). 

nitrogen and potassium in this respect was also significant on green pod yields per plot .The 

There was no significant interaction effect of N and K on the green pod yield per plot 

but the combined effect was highly significant effect (Table 3) The combined effect of 

4.11.2. Combined effect of nitrogen and potassium 

Different levels of potassium showed highly significant variation in this respect of 

green pod yield per plot (Table 13). The highest green pod yield per plot (2. 13kg/ha) was 

recorded from the potassium dose of I 20kg K20 /ha whereas the lowest green pod yield per 

plot (2.13 kg/plot) was observed from control treatment. Mani and Rh man ( 1990) reported 

tbat that different K levels (K:10 at 0, 15, 30, 45, and 60kg/ha) had no significant effect on 

yield in absence of N. 

plant was highest which respect 75kg N/ha. Majanbu and Sokuwa (1997) found that nitrogen 

application singificantly increased green pod yield per plant.Kurup et al (1997) reported that 

N rates upto lOOkg/ha could increase the pod weight per plant of okra cv kiran. (Table 4 and 

Appendix 7) 

levels of 160 and 110 N kz/ha. Tmar and Rathoret l 988) obsered that the zreen ood vie Id oer 
.._, ' ,, "" • ..I ... 

kg N//ha respectively. Statically ideRtieal result in this respect ""ere obtain from the nitrogen 

A highly significant difference was found between different levels of nitrogen in this 

respect of green pod yield per plot . It is evident from table 4 that the maximum (z.askg/ptot) 

and the minimum (I .89kg/plot) green pod yield per plant were found from l60kg N/ha and 0 

4.11.1. Green pod yield kg per plot 

---• j;Jain effect of nitrogen and potassium 
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No= Control 

N 1 =Nitrogen 70 Kg I ha 

N2 = Nitrogen 110 Kg I ha 

N3 =Nitrogen 160 Kg I ha 

Fig. 18. Effect of different nitrogen levels on green pod yield (ton I ha) of okra 

Different levels of nitrogen(kg/ha) 
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Ko= Control 

K1 = Potassium 70 Kg I ha 

K2 = Potassium 80 Kg I ha 

K3 = Potassium l 20 Kg I ha 

Fig. 19: Effect of different potassium levels on green pod yield (ton I ha) of okra. 
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significant effect on yield in the absence of nitrogen's. 

reported that combined application of 80 kg N/ha with either 30 kg or 60 kg K20/ha produced 

the highest yields 17272 and 17526 kg/ha respectively and different K level had no 

t/ha) was obtained with the treatment combination of 160 kg N/ha +80 kg K20lha and the 

minimum (5.940 t/ha) with the control treatment (Table 3). Mani and Ramanathan (] 990) ' , ' , .. , 

treatments was highly significant. However, the maximum green pod yield per hectare (9.990 

Potassium on the green pod yieid per hectare (Appendix"). But the combined effect of 

There was no significant interaction effect between the effect of Nitrogen and 

4.12.2. Combined effect of nitrogen and potassium 

of . 

per hectare (6.980 ton/ha) was obtained from the 0 kg K20/ha (Fig 19& Appendix 7). Mani 

and Ramanathan (I 990) reported that different K level had no significant effect in the absence 

maximum green pod yield per hectare (8.242 ton/ha}, whereas the minimum green pod yield 

Different level of potassium fertilization exhibited highly significant effect on the 

green pod yield per hectare. (Fi 19). Application of K20 at the rate of 80 kg /ha, gave the 

Majanbu et,al (1985) and Somkuwar et, al ( 1997) found that nitrogen application 

significantly increased green pod yield . Sing (1995) reported that Nitrogen application 

improved the productivity of okra plants up to 200 kg/ha. Kurupet et, al (1997) also stated 

that N rates up to 100 kg/ha could increased the total green pod yield of okra cv. Ki ran. 

ton/ha) pod yields per hectare were recorded from 160 kg N/ha and 0 kg N/ha respectively . 

The present study was revealed that there was a highly significant effect of nitrogen 

on green pod yield per hectare (Fig.18). The highest (9.602 ton/ha) and the lowest (6.278 

Main effect of nitrogen and potassium 

4.12.1. Green pod yield per hectare 
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Ks =Potassium 80 kg/ha 

K3 = Potassium 120 kg /ha 

N:i =Nitrogen 110 kg/ha 

J = Nitrogen 160 kg/ha 

N 1 - 'Nitrogen 70 ko/hn 

Ko= Potassium 0 kg/ha (control) o =Nitrogen 0 kg/ha (Control) 

S=Non Significant 

"Significant at 5% level 

**Significant at 1% level 

! Treatments Yield characteristics Treatments Yield characteristics 

Nitrogen Pod Pod yield Potassium Pod Pod yield 

levels ,4;,.,""'of-o..- per plot 10-.101 ~;,..,........o•or nOr" r'\11"\t 
Ul(Ull'-"L\..ti l\,;V\,,I Ul(Ull\,,l.\,,l I-'"' p1vl 

(Kg/ha) (cm) (Kg/plot) (Kg/ha) (cm) (Kg/plot) 

No 1.36 1.89 Ko 1.40 2.13 

Ni 1.47 1.90 K1 1.41 2.10 

N2 1.59 2.42 K2 1.53 2.47 

N3 1.41 2.885 K3 1.46 2.39 

LSD ( 0.05) 0.94 0.20 LSD (0.05) 0.94 0.207 

1.275 0.38 LSD (0.01) 1.275 0.38 

LSD (0.01) 

Level of ** ** Level of ** ** 

Significance Significance 

Table-3 .Main effect of nitrogen and potassium on the yield characteristics of 
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K2 =Potassium 80 kg/ha 

K3 = Potassium 120 kg /ha 

2 = Nitrogen l 10 kg/ha 

N3 = Nitrogen 160 kg/ha 

K 1 = Potassium 40 kg/ha N 1 =Nitrogen 70 kg/ha 

Ko - Potassium 0 kg/ha (control) 0 = Nitrogen 0 kg/ha (Control) 

*Significant at 5% level 

**Significant at 1% level 

a e no- . om me e ect o nitrogen an potassium on t ie po cngt 1, 

Pod diameter, green pod per plant, pod yield (kg/plot), pod yield (ton/ha) of 
okra 

Treatment Pod diameter Green pod per Pod yield Pod 
PAmhinAtiAn Pod length alant ( ko/Rl0t) vielduon/ha) 

NoKo 10.50 1.29 27.00 1.80 5.94 

NoK1 10.90 1.3 I 28.0 1.83 6.09 

NoK2 12.0 1.50 31.0 2.0 6.66 

NoKJ 11.60 1.35 30.00 1.93 6.42 

N1Ko l 1.75 l.33 29.00 1.9 l 6.36 

N1K1 12.75 l.48 32.00 1.21 7.03 

N1K2 13.0 1.58 34.00 2.30 7.65 

N1KJ 12.90 1.50 33.00 2.21 7.35 

N2Ko 12.35 1.62 30.00 2.07 6.89 

N2K1 13.18 1.49 35.00 2.48 8.22 

N2K2 13.50 1.64 36.00 2.610 8.69 ~ 

N2K3 13.35 1.61 35.00 2.55 8.49 

N3Ko 13.75 1.37 36.0 2.77 9.22 

N3K1 13.90 1.39 38.0 2.88 9.58 

N1K2 14.30 1.48 42.00 3.00 9.99 
- N3K1 14.0 1.40 39.00 2.89 9.62 

Lsd 5% 0.459 I 89 3.75 0.41 0.5 
.._ 

Lsd 1% 0.62 2.55 5.05 0.77 0.56 
II 

Level of Signi fie * NS s * ** 

<l I r . 4 c b d ff bl 
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The benefit cost ratio (BCR) was found to be the highest (2.02) from the combination 

of I 60kg Nkglha+80kg K20/ha treatments and the lowest BCR 1.23 was recorded from the 

control treatments. Thus it was apparent that although the 160kg Nkg/ha+80kg K20/ha 

treatments gave the highest yield (9.99 ton/ha) and tho highest not return (Tk. 75,692) and the 

BCR (2.02) 

Among the different treatments combination of l 60kgNkg/ha+80kgK20/ha treatments 

gave the highest return Tk. 75,692 per ha. While the lowest treatments Tk. 18,633 was 

obtained &om treatment combination of control treatments with no fertilizer. (Table 5) 

The total cost of production ranges between TK. 70467 to TK. 75206 per hectare 

among the different treatments combination. The variation was due to different cost of 

fertilizer and manure and others. The cost of production Tk. 75,206 per ha was recorded from 

theof I 60kg/ha+ I 20kg K20/ha while the lowest cost of production Tk. 70467 per ha was 

recorded from the control treatments. Gross return from the different treatment combination 

range between Tk. 149850 to Tk. 89100 per ha. 

The cost and return analysis were done and have been presented in (Table 5) and 

appendix SJ. Materials (I A) non- materials (I B) and overhead cost were recorded for all the 

treatments of units and calculation on per hectare basis (Marketable yield) the prize of okra 

and the local market was considered. 

4.25. Cost and return analysis 
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K2 = Potassium 80 kg/ha 

K3 - Potassium 120 kg /ha 

Kt - Pota:>:>ium 40 k~a N 1 - itro,scn 70 k5f'ha 

2 =Nitrogen I I 0 kg/ha 

3 - itrogen 160 kg/ha 

Ko= Potassium 0 kg/ha (control) o = itrogen 0 kg/ha (Control) 

Treatment I Marketable Gross Total cost ofl et return I Benefit I 
combination / yield (ton/ha) return production (Tk./ha) / (Tk./ha) /cost 

I (Tk./ha) l I ratio I 
I (BCR) 

oKo 5.94 89100 70467 18633 1.23 
I 

I 0K1 6.09 91350 72017 19333 1.26 

jNoK2 6.66 99900 73065 26835 1.36 

NoKJ 6.42 96300 73777 23235 1.30 

N v 6.36 95400 71928 23472 1.32 l)~ 

N1K1 6.03 90450 73690 16760 l.24 
N1K2 7.65 114750 74403 40347 1.54 

1KJ 7.35 110250 73400 36850 1.50 

2KO 6.89 103350 72998 30352 1.41 

2K1 8.22 12300 74046 49254 I.66 

N2K2 8.69 130350 74760 55590 1.74 
N2KJ 8.49 127350 72731 54619 I. 75 

3Ko 9.22 138300 73443 64857 1.88 

3K1 9.58 143700 74492 69208 1.92 

N3K2 9.99 149850 74158 75692 2.02 

3K3 9.62 144300 75206 69091 1.91 

Table 5- Combined effect of nitrogen and potassium on cost and return of okra. 
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The maximum plant height 80.39cm plant diameter 3.43cm petiole length 23.79cm 

leaves length 22.83cm leaves breadth 19.62cm number of leaves 61.9] and number of 

branches 5.25 were found from the plants receiving 160 kg N/ha at 60 DAS and the 

maximum green pod yield, 2.88 kg/plot were found from the plants receiving 160 kg N/ha 

and maximum green pod yield, 9.602 ton/ha were found from these plants receiving 160 kg 

N/ha. The minimum plant height, 65.94 cm plant diameter, 2.51 cm petiole length, 19.78 cm, 

leaves length , 15.46 cm leaves breadth, I 5.32 cm number of leaves, 52.20, number of 

branche. were found from the plant receiving 0 kg N/ha at 60 DAS, respectively and 

theminimum green pod yield 1.89 kg/plot and minimum green pod yield 6.27 ton/ha were 

recorded from control treatment (0 kg /ha) 

and petiole length, leaves length, leaves breadth, number of leaves, numbers of branch which 
were significantly different from at, 20 DAS, 40 DAS and 60 DAS. It was revealed that 

nitrogen application at 160 kg/ha also influenced the Green pod length, green pod diameter, 

number of green pod per plants. green pod yield kg/plot, green pod yield t/ha, which are 

significantly different from all other treatment levels. 

\u::><: Ah<:Pn.1Prl th::>t nitr/"\oPn ::>nnliPrl ::>t 1 ,;() lrolh::> increased thP plant heizht olant diameter •• ..... ..> VVoJ-i \; -- .. ••Ur.. lll&~I Vb-•• ""J-'t'••-- _ ... _.. _..., '""-:::::>' 11"4 f.l.t-lV'-• -- loll- t.Ull I -·o r..) t"'auo ll 111 ..... i. I) 

Different levels of nitrogen and potassium significantly influenced all parameters. It 

The experiment was conducted at the center farm of Sher-e- Bangla Agricultural 
University during the period of April to July 2005. In experiment to evaluate the effects of 

fertilizer management of different levels of nitrogen and Potassium on the growth and yield 

of okra. The experiment consists of two factors such as four nitrogen levels viz, 0, 70, l 10 

and 160 kg N per hectare and four levels of potassium levels viz, 0, 40, 80, and 120 kg/ha, 

Two factors experiment was laid out in Randomized Complete Block Design (RCBD) with 

the three replication.There were altogether l 6 treatments combination in this experiment. 
Each between blocks and plots respectively were maintained. Each unit plot had 2 rows and 

each with ten plants .The plants of two rows in each unit plots were considered vegetable 

(green pod) production and the plants of other two rows were considered for growth of okra. 

The okra seeds of ev. BAR!- Deherosh l , was sown on 8 April 2005. Data were recorded on 

growth and yield contributing parameters and collected data were statistically analyzed for 

evaluation of the treatments effects. The mean differences were adjusted by least significant 

different (LSD) test. 

CHAPTER V 

SUMMARY AND CONCLUSION 
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height and plant diameter at 60 DAS also Leaf Length, and Leaf breadth. 

Therefore it may be suggested that nitrogen level at 160 kg N/ha and potassium levels 

at 80 kg K20lha can be used successfully for commercial okra production. However, further 

studies in this relation should be carried out in other region of the country before final 

recommendation. 

ton/ha . The combined effect of Nitrogen and Potassium had insignificant effect of plant 

diameter 2.41 cm, petiole lengthl8.03, leaves length 15.76 cm, leaves breadth 14.50 cm, 

number of leaves per plant 49.25. number of branch per plant 3.25 at 20 DAS and gave the 

minimum green pod diameter 12.90 cm, green pod length 10.50 cm, number of green pod per 

plant 27.00 , green pod yield per plant i.03 kg/plot and green pod yield per hectare 5.94 

combination 0 kg N/ha and 0 kg KzO/ha gavo the minimum plant height63.24 cm, plant 

It was revealed that application of K20 up to 80 kg/ha significantly influenced by the plant 

height, diameter, petiole length, leaves length, leaves breadth, number of leaves, number of 

branch, green pod length diameter, and yield per ha. The highest plant height is 75.97 cm, 

plant diameter 3.17 cm, petiole length 22.89 cm , leaves length 20.35 cm, leaves breadth 

18.04 cm, number of leaves 59.12 , number of branch 5.12 were obtained by the application 

of80 kg K20/ha at 60 DAS and highest yield 8.24 ton/ha were found from the plant receiving 

80 kg K20lha. On the other hand, the lowest plant height 70.10 cm, plant diameter 2.71 cm, 

petiole length 20.93 cm , leaves length 18.00 cm , leaves breadth 16.25 cm , number of 

leaves per plant 54.52 , number of branch per plant 4.18 were recorded from the control 

treatment 0 kg K20/ha at 60 DAS and pod length 12.08 cm and green pod diameter 1.40 cm 

,number of green 30.50 per plot, green pod yield,6.98 ton/ha were found with the application 

of 0 kg K20/ha. 
The treatment combination of ( 160 kg N/ha and 80 kg K20/ha) gave the highest result 

in respect of plant height, petiole length, leaves length, leaves breadth, number of leaves per 

plant and number of branch per plant, green pod length, number of green pod per plant, green 

pod yield per plant, green pod yield ton/ha were statically significant. The maximum plant 

height 82.04 cm, plant diameter 3.51 cm, petiole length 24.26, leaves length 23.50 cm leaves 

breadth 20.10 cm, number of leaves per plant 62.66, number of branch per plant 6.51 were 

recorded by the application of 160 kg N/ha and 80 kg K20/ha at 60 DAS and maximum pod 

length 14.03 cm, green pod diameter 14.80 cm, number of green pod per plant 42.00 and 

yield 9.99 ton/ha were produced by the same treatment. The plant fertilized with the treatment 
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I C. opp.ng • attern 

Morphological Feature Characteri sties 

Location Center farm SAU Dhaka 

AEZ Madhupur Tract (28) 

General Soil Type Shallow and Brown Terrace Soil 

Land Type High Land 

Soil Series Tejgaon 

Topography Fairly leveled 

Flood Level Above Flood Level 

Drainage Well Drained 
r "' p ~ .. I ot 

A. Morphological Characteristics of the experimental field 

Institute (SRDI) Khamarbari , Farmgate, Dhaka. 

\ppendix i. Characteristics of entire farm soils as analyzed by Soil Resources Development 

APPENDICES 
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Sourcc,SRDI 

I Particle size anaiysis (Mechanical 
unnly~i:'l) 

% Sand 27 

%Silt 43 

%Clay 30 

Textural class Silt clay 

Chemical analysis 

PH 5.6 

Organic Carbon(%) 0.45 

Organic Matter (%) 0.78 

Total N (%) 0.03 

Available P (ppm) 20.00 

Exchangeable K (me/100 gm soil) 0.10 

Available S ppm 45 

I Value I Characteristics 

B. Physical and Chemical properties of tbe initial soil 
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Source; Bangladesh Meteorological Department (Climate division) 

Agargoan, Dhaka-1207 

*MontJ1ly average 

* * Monthly total 

Year Month •Air Temperature (Oc)' Relative Rainfall Soil Temperature ••sun 

Humidity (mm) Shine 

(%) (hr) 

Maximum Minimum Mean Scm !Ocm 20cm 

Depth Depth depth 

January 24.52 !3.86 19.19 6R.46 04 l l.1 I l.3 13.0 194.1 

February 28.88 17.98 23A3 61.04 03 12.9 12.09 13.8 221.5 

March 29.55 18.93 24.24 63.04 155 13.3 13.3 13.9 220.9 

2005 April 30.97 20.45 25.71 65.05 159 14.1 14.1 14.9 215.2 

May 31.57 21.55 26.56 67.2 162.3 14.5 14.5 15. l 212.2 

June 32.3 22.5 27.4 68.9 165.5 14.9 14.9 15.7 208.3 

July 32.5 25.5 29 70.2 170.8 15.3 15.3 16.2 205.5 

Appendix ii. Monthly records of year rainfall , relative humidity, soil temperature and 

sun shine of the experimental site during the period from 2005 January to July 



~ [can of Squere 

Source of D 

\'ariazion F Phnt Height (cm) 
1 

l'l1r1t diamcter(cm) Petiole length (cm) Leaf length (cm) :-:o oflcn\ cs :-:o of Branch 

60 40 I 0 40 20 60 -1() zo 60 -1() 20 60 40 20 60 -1() 20 

DAS DAS IHS )AS DAS DAS DAS DAS D.\S DAS D.\S D.\S D.\S nvs DAS D.\S D.\S D..\S 

Replication 2 46.07 33.11 7 <6 21.87 3.423 3.44 1.07 6.250 0.007 1.156 0 835 0.422 3.85 I o.598 0.072 098 0.3-1 0.569 

Foctor(A) 3 69865 135.7-1 6 06 94 23 53.334 52.74 37.ll!l 3-1.027 9.926 91.21 68.43 11.74 218.78 I 52.4 7.855 -1.28 :<.98 5.62 
:-\itr0p:n 8 

-·- -- - -- ·----·- Factor(B) 3 8.67 2222 ., 2~ .. 1.48 9.59 938 s.:n 9.70 1 355 12.75 10.93 6 20 44.00 9.-16 2.167 -125 2.6-1 -1.61 
Potassium 

Interaction 9 OJJ4 0.767 0 2-lli 7.% 0.752 0.781 I.OS 0 255 0.099 1.097 0 77-1 0.-170 6.252 I 9-1 2 25 1.77 1.85 1.90 
:-\·K 

Error 3 2.85 -1.520 0 67(1 5.12 6.055 6.03 0.336 1.31 0.010 0.307 0.894 0.628 2.188 I o 265 0.-1:--1 0 209 0.13 0.163 
0 

I I 

Appendix iii: Analysis of\ ariance of the data on the grnwth of okra 
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•• Significant at 1% level 

* Significant al 5% level 

Factor {A) 15.68 12.058 2.714 20 l.188 2.714 30.194 

Nitrogen 

Factor (B) 2.76 5.346 0.420 58.688 0.420 4.742 

Potassium 

Interaction 0.186 0.925 0. L8 I 2.012 0.181 1.973 

NxK 

Error 0.076 1.290 0.062 5.063 0.062 0.117 

Appendix iv: Analysis of variance of the data on the yield of okra 

Source of Degrees Green pod Mean of sum squse 

variation of length Pod NO.ofpocl Pod 

Freedom Diameter per plant per plot (ton/ha) 

(DF) (kg/plot) 

Replication 0.316 2.292 0.663 I 5.063 0.063 0.250 
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Okra Seed @ 8000/kg 
Cowdung@600/ton 

Urea @ Tk.8/kg 
TSP @ Tk. 16/kg 
MP @Tk.16/kg 

-- l _j_ - t-6..io [ 11120 -1 '\2KO 8000 6000 880 1600 
- - --- 
N2K1 8000 6000 880 1600 1280 17760 
N2K2 8000 6000 880 1600 1920 18400 
1'. T T/' o rvrvr» 6""" 1"°'0/'\ t600 l6880 1'12.1'.3 ovvv vvv l.t.OV -- 
N.:iKo 8000 6000 1280 1600 640 17520 
N3K1 8000 6000 1280 1600 1280 18160 
N3K2 8000 6000 1280 1600 1280 18160 
N3K3 8000 6000 1280 1600 1920 18880 

~o_o _ - -~ ! sooo 

8000 

--~ 8000 -l-----i---1-- 

8000 

'\1~1 

\1K1 

8000 
8000 

I Combination I kg/ha) Tk. 
'\uKu I 8000 

Fertilizer and Manure Subtotal 
Cow dung Ure~ TSP Ml'"' I l(A) 
6000 1600 -H5600 
6000 1600 640 16240 
6000 1600 1280 16880 

6000 1600 1920 17520 l 
6000 560 1600 16160 

60~~)60 ~6~80 _ 174-W 
--j 

6000 560 h 600 1 no 1 soso 
I 6000 Issa 600 I -- i 17..JSO 

Seed (4 Treatment 

(A) Material cost (Tk./ha) 

Appendix v: Production cost of Okra per Hectare 
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Appendix V : contd. 

(8) Non- material cost (Tk.Jha) 

Treatment Land Fertilizer Seed lntercultural Harvesting Subtotal 

Combination Preparation and Sowing Operation i(B) input 
manure Cost 

application l(A)+l(B 

ol<-0 10500 5250 10000 7500 33250 48850 
NoK1 10500 750 5250 10000 7500 34000 50240 
NoK2 10500 1050 5250 10000 7500 34300 51180 
NoK3 10500 1050 5250 10000 7500 34300 51820 

I~ 10500 750 5250 10000 7500 34000 50160 
N1K1 10500 1050 5250 10000 7500 34300 51740 

1K2 10500 1050 5250 10000 7500 34300 52380 
1K~ 10500 750 5250 10000 7500 34000 51480 
2KO 10500 750 5250 10000 7500 34000 51120 

N2K1 10500 1050 5250 10000 7500 34300 52060 
2K2 10500 1050 5250 10000 7500 34300 52700 

10500 750 5250 10000 7500 34000 50880 
3J<o 10500 1050 5250 10000 7500 34000 51520 

N3K1 10500 1050 5250 10000 7500 34300 52460 
.. 3K2 iOSOO 750 5250 iOOOO 7500 34000 52160 
NJKJ 10500 1050 5250 10000 7500 34300 53100 
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Treatment Cost Miscellaneous Interest on Total Total cost of 
Combination of Cost (5% of running production(lnptH 

Lease Implemonlors C.:1p1tal for 6 cost I Interest on 

Land cost) Months(13% running Capital 
of total input Tk./ha) 

cost) 
No Ko 16000 2442 3175 21617 70467 

.... 
NoK1 16000 2512 3265 21777 72017 

....._ -- r-- e- 
NoK2 16000 2559 3326 21885 73065 

- - 
NoKJ 16000 2591 3368 21959 73779 

,_ -- - - ,__ 
N1Ko 16000 2508 3260 21768 71928 . 
N1K1 16000 2587 3363 21950 73690 

._ - r- 
N1K:- 16000 2619 3404 22023 74403 

-- - t- 

N1K:1 16000 2574 3146 21920 73400 
- -- - 

N:.iKO 16000 2556 rn 21878 72998 "-- - -- t- -- N2K1 16000 2603 3383 21986 74046 
N2K2 16000 2635 3425 22060 74760 
N2K3 16000 2544 3307 21851 72731 
N3Ko 16000 2575 3348 21923 73443 

-- 
N1K1 16000 2623 3409 22032 74492 

,_ 
N3K2 16000 2608 3390 21998 74158 

,_ 
N3K3 16000 2655 3451 22106 75206 

Appendix V : Contd. 

(C) Overhead cost and total cost of Production (Tk.) 



NS= Noo siglificatt 
• = Significait at 5 % levd 

•• = SisiifiCC11t at 1 % level 

I Growth 
Plants 

II 
Plant Petiole Leaf No. of No. of 

Treatments height diameter length length leaves branch 

(on) (cm) (cm) (cm) 
60 40 20 60 -to 20 60 -to 20 60 -tO 20 60 -to 20 60 -to 20 
DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS 

NoKo 63.2.t 45.72 u.ss 2.-tlOO 1 7900 1.3900 18.033 12.50 1 75 15.76 14.50 7.33 49.25 15.033 5.083 3.25 3.75 J.25 

NoK1 62.27 48.89 15.06 2A500 1.8100 IAlOO 18.90 13.70 I 90 15 LO u.so 7.82 5.50 16.20 6.50 ·UO 3.50 1.50 

NoKz 6&.83 54.17 l5A9 2.6100 l.9200 1.5200 21.70 1-t 80 2 05 17.10 16.10 8.50 57.08 17.10 6.58 ·l.75 3.31 2.75 

Nol(3 66.04 53.11 14.12 2.5700 l 8800 IA800 19.70 I-LOO 2.10 16.90 15.70 8.633 52.00 18.66 5.08 3.00 -t.14 3.00 

N1Ko 66.97 51.20 14A7 2.5067 1.8.tOO 1.4400 20.70 13.80 2.00 16.50 15.20 7.93 50.25 17.03 7.50 4.25 3.25 l.25 

N1K1 71 20 57.91 16.76 2 7067 I 9861 1.6200 22.00 15.80 21 50 18.20 17.20 9.00 5V6 16.06 5.58 5.50 3.29 3.50 

N1K2 73.66 57.55 18.03 3.2100 2 1200 1.7200 22 90 16.50 2 90 19 10 18 30 9.63 56 253 16.03 6.25 3.75 4.50 2.75 

N1Kl 72.6.t 56.6" J7 52 2.7700 2.0800 1.6800 22.30 16.10 2 750 18.80 17.70 9 .. rn 55.76 18.20 5A3 3.33 .t.25 3.00 

N2Ko 71.798 54.61 16.25 2.6367 1 9800 l.5800 21.80 15.20 2 26 ' 17.70 16.60 9.133 56.37 19 10 7.75 .us 3 75 3.25 

N:K1 S&A2 60.50 18 79 3.2700 2.183) 1.7833 22 30 16.50 3.00 20 80 18.80 16.10 57.08 20.06 8.33 5.16 4.50 .uo 

N2Kz 76.2 65.10 20.06 3.3700 2 2733 1.8700 22.70 17.10 3.50 21.70 19A6 10.-B 60.SO 21.06 7.16 5.50 3.25 2.69 

N:K3 76.2 60.96 19.05 3 3033 2 2300 1.8300 23.28 18 80 3 25 21.10 19AO 11.80 58 75 22.03 6.69 3.75 5.25 .t.00 

N]l<o 7U8 67.31 20.5.t 3.3600 2 300 1.900 23.20 17.00 3.80 22.03 20.30 10.20 61.25 23.03 7.00 5.00 3.35 2.27 

N~1 80.01 69.85 21.33 3AOO 2.283) 1.8833 23.70 17.50 .t.00 22.70 20.90 10.33 62.SO 2.t.20 6.25 ·U5 5.41 3.50 

N3K2 82.0.t 74.90 22.86 3 5100 2 4100 2.0100 2.t.36 18 50 .t.50 I 23.50 21.50 11.50 62.66 25.20 8.50 6.31 6.16 .t.75 

N~3 81.02 70.00 22.09 3.4600 2 3700 1.9700 24.00 18.10 4.10 23.10 21.00 11.10 61.25 2.t.10 7.25 5.25 .t. 91 3.00 

Lsd5% 4.495 0.545 1.374 3.773 ..t.102 -t.095 0.96 1.91 0.166 0.92 1.57 1.32 2.46 0.85 1.09 0.76 0.61 0.67 

Lsd 1% 4.699 0.77 1.85 5.080 5.522 5.513 1.30 2.57 0.22 1.24 2.12 0.178 3.32 J.15 \AS 1.03 0.83 0.91 

Level of • •• • NS NS NS • NS •• • • NS NS • ** ** •• •• • • 
Significance 

Appendix vi:Combined effects ofNitrogen and Potassium on the growth. 
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Ko Potassium 0 kg/ha (control) 
K1 - Potassium 40 kg/ha 

K2 Potassium 80 kg/ha 

K:i Potassium 120 kg/hrtrogen 160 kg/ha 

No= Nitrogen 0 kg/ha (Control) 
N1 =Nitrogen 70 kg/ha 

N2 = Nitrogen l 10 kg/ha 

N3 Nitrogen 160 kg/ha 

NS= N:>n Stgnificant 
* = Signific.ant at 5 % level 
** = Sigruficent at I % level 

NS=Non Significant .. 

"Significant at 5% level 
**Significant at I% level 

Yield 
Green Green Noof Yield 
Pod Pod Green /plot 
Length Diameter Pod/plant (kg/plot) 

Cm) (Cm) 
Day After Interval 

10.50 l.29 27.00 1.80 5.94 
10.90 l.31 28.00 1.83 6 09 
12.00 l.51 31.00 2.00 6.66 
11.60 1 35 30 00 1.93 6.42 
I l.75 1.33 29.00 l.91 6.36 
12.75 1.48 32.00 1.21 4.03 
23.00 1.58 34.00 2.30 7.65 
12.90 1.501 33.00 2.21 7.35 
12.35 1.623 30.00 2.071 6.89 
13. J 8 1.49 35.00 2.48 8.22 
13.50 1.69 36.00 2.61 8.69 
13.35 1.61 35.00 2.55 8.49 
13.75 1.37 36.00 2.77 9.22 
13 90 1.39 38 00 2.88 9.58 
14.30 1.48 42.00 3.00 9.99 
14.00 1.40 39 00 2.89 9.62 
0 43 1.89 3 75 0.415 0.57 --- 0.63 2.55 5.05 0.77 0.56 
• NS NS • ** 
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