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flower anthcsis. The organic sources had significant cllcct on all \ icld 

contributing characters and : icld of okra like. plant height. plant diameters. 

number of leaves. number ot branches per plant. tear length. leaf' breadth. 

petiole length. pod length. pod diameter. pod weight, number or pod per plant. 

: icld per plant and : icld per hectare except number of' day s to first tlov, cring. 

I Ian csung stages also had sigru ficaru influence on the ubov c parameters except 

plant diameter and petiole length. Poultry Inter gave the best : ield (9.54t ha) 

followed b) I Y\1 (8.87uha). On the other hand. frequent harvesting viz. 5 <la: 

stage enhanced plant height. number ot leav cs. number of branches per plant. 

leaf length and leaf breadth. It also produced the tenderest green pod. I.k' en 

Ja: stage gave best result for pod length. pod diameter and pod weight hut 

decreased number or pod per plant \\ hich re .... ultcd less ) ield (8.32t ha) than 7 

day stage (8.87 t/ha). \c\en day stage pod gave the highest yield (8.87 t ha) 

and helter marketable quality. ( ornbindly poultry litter \\ ith 5 <la) harv csting 

stage showed the best grov, th but the most tender and immature fruit. Poultry 

litter with 7 <la: harv esting stage gave the highest y ield (I 0. 11 t/ha > and 

acceptable quality. It al ... o gave the highest benefit cost ratio (I .45). 

consists of two factors. factor A. sources of nutnents (-+ 1: pcs) namely nu 

manure. cowdung. poultry lurer and form yard manure (FY~1) and factor B: 

harvcxtinu stauc H level) \ iz. harvcsunu at 5 dav-. 7. 9 and 11 davs alter 
'- - ~ -- 

An experiment was conducted at the farm of Sher-e-Bangla Agricultural 

University, Dhaka during the period of April 2006 to August 2006 to 

investigate the effect of organic sources of nutrients and harvesting stage on the 

growth, yield and quality of okra. The experiment was laid out in Randomized 

Complete Block Design (RCBD) with three replications. The experiment 
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Introduction 



okra is' er~ hm due Lo improper management of cultural practicc-, 

In Bangladesh. vegetable production is not uniform round the ~ car. \ ll)st 

ol' the \ cgctablcx an: produced in the \\ inter hut \Cl") ks'> number in the 

summer. About 30° o of the total \ cgciablc-, arc prOLIUCL'd ill the khari j° 

xcaxon (Anon. 1993). '\mong them okra is \Cr~ important one. In the ~car 

200"i-200-L the total production or okra wu-. about 2-WOO ton-. in 72XX 

hcctarc-, of land with an average ~ icld 3.38 t ha (1313~. 200..J.). I he v ichl j..., 

\Cl") In\\ compared to that or other dcv eloping countric- where the ~ icld 

i-. as high as 7-12 t ha (Yamaguchi. 1998). In lkmglade-..h the yield nl" 

< )kra j..., a nutritiou-. and delicious vegetable luirlv rich in v itamin-, .11H.I 

minerals. I he pod has moderate level or, iiamin \ (0. I mg). C (IX mg). 

Calcium (90 mg). phosphorus and potassium. I he content or 1hi:.1111in1..· 

( 0.07mg ). riboflav in (0.08 mg) and niacin (0.08 mg) per I 00 g t>I edible 

portion is higher than that otmun, vcgctable-. (Rashid. 1999). 

I 099). Its Lender green fruits arc popular as vcgctablc-, among all cLh'-1..''­ 

or people in Bangladesh and clscw here. I hough it I'- popular. ih 

production i-, mainlv concentrated during the summer. I lowcv cr. no" ,1- 

dm..., okra is found in the market almost round the 'car. . . 

Okra [Abe/111osc/111s esculentus L. Moench] is a member of Malvaccuc 

family and known as Lady's linger. It is locally known as .. Dherosh .. or 

"Bhindi". It is an annual vegetable crop grown from seed in tropical and 

sub-tropical parts of the world (Thakur and Arora. 1986). Okra is 

probably originated in tropical Africa or possibly tropical Asia and is now 

widely grown throughout the tropics (Tindall. 1988). The crop is well 

distributed throughout the Indian subcontinent and East Asia (Rashid. 

~·:"·!"' \'\~, , . 
~ -:r.:. .. INTRODUCTION 



( )n the other hand. harv csiing at optimum stage IS one llf" the 111\ht 

important cultural practices particularly in okra. vccording to 'vonncckc 

(I 9X9 ). okra must be harv cstcd at the most appropriate -..tage Im 

maximum > icld. qualitv and acccputhility. But tanners arc not ~I\\ arc l>I. 

the beneficial dkct\ or appropriate harx csting stage. So. most or the okra 

green pod-, arc found in the market as m er-matured and or 'en Im\ 

qualit> in our countrv (Rashid. 1999). 

cropping. organic manures applied to the crop fields through cm\ dung. 

poullr> litter. form > ard manure. oil cake. compost. a-h. green manuring 

etc. arc invulficicrn. "im' a <la> s. gradual deficiency in <oil organic matter 

and reduced > icld of crops arc alarming Iactor-. and burning i'>-..ue-.. l(x the 

Iarmcr-, and agricu I turisr <, '\II c Hort shou IJ be made w de' l'lop 

consc iouvnc-,s 0 r the tanners .. ibout the i mportuncc 0 r soi I organ ic mat tcr 

in the long term maintenance or soil producrix it). In recent ) car p1Hilll"> 

and Ii' c-tock farming arc increasing. So manure like poultr. litter. 1..·m, 

dung. farm ) ard nm mire etc. arc becoming uv ai lablc. 

or more than 311 o , hut in Bangladesh -..oil of most region hav c k-....., than 

1.5° o. some soil hav c kss than I 0 o organic matter. For continuou-, 

and microbial activ il\ of soil. /\ uood soil has an oruanic matter content . .... .... 

Growth. yield and quality of okra depend on nutrient availability in soil, 

which is related to the judicious application of manures and fertilizers. 

Nutrient may be applied through two sources viz. organic and inorganic. 

Increased use of inorganic fertilizer in crop production causes health 

hazards, creates problem to the environment including the pollution or 
air. water and soil etc. The continuous use of chemical fertilizers badly 

affects the soil texture. structure, color. aeration, water holding capacity 
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]. In idcntifv the optimum harvesting stage for highest ) icld and bc-t 

marketable qualir, or okra green pod. 

green pod. 

poulir, litter and form ) ard manure) '' hich ensure the highest v ick! 

and the best qua I it). 

' Io stutl) the effect or harv csting stage on the) icld and qualitv ol' okra 

I. Io studv the effect or di lfcrcnt oruanic sources or nutricnt-. (cov, dunu, . .... ~ 

( 'onsidcring the abov c facts, the present research "as under taken w irh 

the fol h)\\ ing objcctiv cs: 

) icld and qualitj or okra. But the effects or these factors on the g.n)\\ th 

) icld anti qua lit) or okra hav c not been studied in detail under 

lsangludcsh conditions. Regarding this. information is not adequate. 

I hcrclorc. lo ensure prnrer crop management and get the highest posvihlc 

v icld. retain the soil productiv it). such studies under nangladc"h 

condition arc needed. 

Organic sources or nutrients and harv csting stage hm c close rclutiou w ith 

plant gn)\\ th. ) icld and qua lit) or okra. Organic sources or nutricnt-, 

influence the !.!.rt)\\ th and both factors singh and comhindlx influence - ~ - .. 

Different manures contain different amount of nutrient in different 

proportion and there mode of nutrient release is not same. So. di Ilcrcnt 

manures ma) influence the) icld and qualitv in different angles. 

Again, tender green pods of okra are generally marketed as fresh 

vegetables. At early stage. they are free from fiber and are tender. As 

pods mature. quality deteriorates, fibreness increases, tenderness is 

reduced and mucilaginous content is also reduced (Peirce. 1987). So. 

when farmers harvest aged pods. they fail to get market value and face a 

great loss. 
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\A right ( 1960) studied that horse and CO\\ manure contains appn1\i111:.111..'i~ 

0.)0 o • 0.55° o K and 0.25 o o phosphoric acid. 1 t thus suppl ic-, three ul 

main clements needed h~ fruit plants. 

cvscntial plant nutrients. hut alter application of organic manures required 

time to com crt its a' ailablc form to the plant. That is « h) the response nl' 

crops Lo organic manure is low. Due to the residual and beneficial 1..·l'li:ch 

on '>oil properties. applications or organic manure" arc encouraged. '->01111.: 

available information about the effects or organic manures arc re' icw cd 

here. 

I he organic matter is called the life or soil. lcrtilir, or particular 'inil i-, 

determined b~ the presence of organic matter. lhc organic matter 

contents or soil \Ur) from 0-5°0 and it depends on several Iactor-, like 

origin or soil. climatic conditions. \ cgctaiion. microbial activ itics Cle. I he 

physical. chemical and biological properties of soil an: grcatl> influenced 

h' oruanic matter. Ahhouuh. organic maucr contain 111or1..· or less all 1111..· . - ~ - 

2.1 Effect of organic sources of nutrients on growth and yield of okra 

Organic sources of nutrients are important factor to retain the soil 

productivity in long term and better quality yield. Harvesting stage is also 

the most important factors for maximizing the quality of okra. Research 

works have been done in various parts of the world including Bangladesh. 

The work so far done in Bangladesh is not adequate and conclusive. 

Some of the important and informative works conducted home and 

abroad in this aspect, have been furnished in this chapter. 

REVIEW OF LITERATURE 



Gaur el al. ( 1971) found that I Y\1 and organic rcxiduc-, were effective 111 

increasing the lcv cl or organic matter cv en under tropical condiuon-. 

Ior the qualitarix c ,111d . . unprox 111g hectare during kharil' <cason 

quuntiuuiv c > icld or okra. 

In Rajavthan. at l duipur. Verma et al. ( 1970) recommended the 

application or9o 1-.g I and 80 kg P and 10 tones or larmyurd manure per 

kg J\ and 30 kg K per hectare along '' irh 25 tonne- or Iarill. ard manure 

.u the time or soil preparation. 

l ndcr cornbaicr conditionx, Kumalanathan et al. ( 1970) recommended -W 

Karnaluddin ( 1968) reported that organic manure incrcusc- -,pjl orguruc 

matter and essential nutrient clements for plants. 

Palevich ( 1965) obser ed that nitrogenous fertilizer and organic manure 

improx cd total ~ icld. weight per fruit and height of plantx I le .ilso 

reported that cow dung manure application in addition to '\ and P 

lcnili/cr ........ ignificantly increased > icld t)\ 14-41 °o in comparixon w uh 

plot-, that rcccix cd the <amc amount or and P but without manure. 

The importance of organic manures and fertilizers in okra production had 

been reported by Yawalkar et al. ( 1962). who recommended 8 tonnes of 

farm yard manure. 45 kg N. 22 kg each of P and K per hectare for the 

production of 2725 kg green fruits. 

Dumitrescu ( 1960) from his experiment on "composts as organic manures 

of high fertilizing value" reported that application of FYM at the rate or 
20 t/ha gave higher total yield. 
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I Y M were appl icd as haxal dressing to all pints. Data arc tabulated on 

lruit > icld. fruit N. P and K contents. plant N. P and K contents. total D\I 

) icld and nutrient uptake. and N. P and K <tutus of the '>oi I a Iler crop 

Subbiah ( 1991) studied on the effect of nitrogen and . tzospirlllum on 

okra. In 2---cason trials (June-July and Nov.-Dcc.) w ith the cultiv ar CC),. 

as urea wus appl icd at 0. 50. 75 or I 00°'0 or the recommended rate and 

. l::mpirillllln brasileuse \\US applied lo the soil (~ kg ha) or to the <ccd-. 

(I 00 !.! k!.! seeds). !.!i' inu u total of' 12 treatments combination-. P K .... -- - .._ 

l're/olli et al. ( 1988) suggested that organic manure applications 

increased tolal productix it) b) .. .igo o and improv cd the proportion tir large 

fruit" in the total' icld. 

Mustard oil cake (MOC) is a good source or N and S. Among different 

oil cakes. mustard oil cake is the most common in Bnngladcxh which 

contains -L 7° o N. 1.8° o J> and I .Y~o K (Ahmad. 1980) 

of COl11(10St to the soi) increased \\ mer-holding capacity. reduced soil 

erosion and improv cd the ph) sic-chemical and biological condition or the 

soil besides prov iding \\ ith plant nutrients. 

Edmond et al. ( 1977) reported that organic matter increased the pore 

space of the soil and thus improved the rate of gas exchange. Application 

The effect of nitrogenous fertilizer with a basic dressing or FYM was 

investigated by Tilkynbaev and Umarov ( 1973). They used 120. 150 and 

60 kg/ha N, P205 and K20 with a basic dressing or 20 tonnes FYM and 

reported that the best results were obtained with 120 kg /ha. One hair or 
which was applied after plant establishment and the other at the start of 

flowering. 
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Rue ( 1998) carried IJUL an experiment b~ using compost. obtained from 

dair) manure and municipal solid waste lo find out the beneficial cllcct-, 

Isaac et al. ( 1998) conduct an experiment to e\ uluaic the influence or 
green lruit picking and nutrient sources on fruit production in okra. I he 

total number ol lruit-, per plant increased w iih increase in number ol 

pickings lo a maximum or 11.58 fruits per plant \\ ith 6 picking ... ( lrom 

(l.57 w ith no fruit pick ing l. Green fruit pickings al ... o .... ign1liG1ntl~ 

affected thc w eight or mature fruits per plant. Maximum weight or ma turc 

fruit \\as recorded in those plants lrom \\ hich no green lruit \\ ~h 

harv cstcd (35. 76 g). I oral number or fruits per plant. green fruit number 

per plant and length and girth or li·uils were not -ignificmul. influenced 

h~ the nutrient .... ourcc- used. Weight or green lruit-, per plant. \\ eight ol 

mature Iruii-, per plant and total fruit ~ icld per plant were '>ignilicantl~ 

higher in combined applications '' ith 12 or 6 t Iarrny ard manure (I Y\I J. 

Among the nutrient sources. the integrated u .... e or I· Ylvl and chemical 

lcrtili/cr-, wu-. best. It ''us concluded that green fruit pici..ing improx cd 

lruir production in okra hut "hen intended for seed: lcav ing the entire 

lruit-, to maturc w ould gi\ c the highcxt v icld. 

Isaac et al. ( 1997) conducted an experiment to evaluate the effect or 

green fruit picking and nutrient sources on the seed production or okra 

fruit and seed yields were highest with FYM + chemical fertilizers. but 

there was only a marginal benefit in applying the higher FYM rate. Seed 

yield declined as more fruits were picked. 

harvest. The average 2-season yield and N use efficiency were highest on 

plots receiving N at 50% of the recommended rate plus soil-applied A. 

brasilense. 
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Patil 1.!I al. (2000) conduct an experiment to de' clop a composite 

technique to produce quality okra pods for export purpose- b~ lhing 

organic manures. hiofcrtilizcrs and biopcsticidcs. I he three highest pod 

~ icld-, ( 128.59. 125.42 and 125. 17 q 'ha) » ere recorded from 75 kg '\J ha t 

biofcrtili/cr 1 I· YM. 50 kg N ha+ biolcrtili/cr t I· YM and 75 kg ha • 

(Id 25 kg !>20,+70 kg K2(H9 tones poultry manure: (I,) 10 kg r.o. 3 

tones v cnnicornposr'ha: (rd 12 K,()+20 tones l·YM-q lone" poultr. 

manure ha: ( 1-) 20 tones l·YM+I.+ tones vcrmicompoxtha: (Ix) 90 kg 

K10 7.5 tones poultry manure+ 1.0 tonne vcrmicornpost ha: (I.,) 35 tune' 

I YM Azospirillum +phosphorus solubili/ing bacterium (P\B): ( 11,,) 10 

tones poultr, manure-ha + Azospirillutn t PSB: ( r, I) 3 tone­ 

v crmicompost + Avospirillum +PSB: and Cl 1~) ;\/ospirillum Pl..iB. 

Re .... ults showed that plant height. number or leaves per plant. number 01· 

nodes per plant. inicrnodal length. number or fruits per plant. weight ol 

lruit-. per plant and fruit ~ icld were maximum under I ). < in the other 

hand. crude protein percentage was highest Linder rx. lhc maximum net 

income of Rs. 19089 along with a 0.02 benefit: cost ratio \\ ai.., obtained 

under 12• 

Naidu et al. ( 1999) conducted a study on a medium black soil at the 

Maharajpur vegetable research farm in Mabalpur, Madhya Pradesh. India 

during spring-summer seasons of 1996-97, 1997-98 and 1998-99 lo 

evaluate the effect of manures, bio- and chemical fertilizers on the soil 

microbial population and growth and yield of okra. The treatments used 

in the experiment were: (T1) control; (T2) NPK (80:60:50)+20 tones 

farmv ard manure (l·YM)1ha: (I J 55 kg N+35 kg p,(),125 tonc-, I Yfvl ha: . ..... ~ - 

on broccoli. He found beneficial effects on growth, yield and nutrient 

component with compost application in the broccoli production. 
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and enriched compost). on the yield and quality of okra cv. Arka 

Anarnika. "as studied in Vella) ani. Kcrala. India. from January to Ma~ 

1998. All treatments were applied as basal dressing. All organic manures 

except FYM alone were superior to the control (recommended fertilizer 

or 12 t FYM/ha+50:8:25 N:P:K kg/ha) with respect to yield. 

Ra.i and Kumari C:!OO I) reported that the clfrct or lurmy ard manure 

(I· Y M: 12 L ha) and .J::lHpiri/111111 Inoculation ( I kg ha). s ingl~ or I 11 

combination (I: I)" ith other organic amendments (necm cake. green leaf 

w ith 10 t I YM ha 50:25:25 kg '\PK ha under the green leave- or./. 

lcptopus. In general. green leaf mulching ''as heller and cheaper than 

rol) ihcnc mulching. 

Bandyopadhyay (200 I) conduct an experiment to evaluate the effect of 

polythene and organic mulching under different levels or manuring 

practices or grov, th and ~ icld or okra. Okra C\. Parbhuni Krurui plunts 

were subjected LO different mulching (using green lc..:H\L'S of ./111igo11011 

leptopus or polycth. lcnc ... beets) and fertilizer treatments (oilseed cake 

and or ~PK at 25:25:25 or 50:25:25) in a field experiment conducted in 

India during the kharif xcason. The: highest pod y icld (17192 q ha). 

co-a.hcncfit ratio (-L86) and growth attributing character" were observed 

FYM, respectively. Although crops sown at the 30 x 15 cm spacing 

recorded the highest yield ( 118.23 q/ha), the 30 x 30 cm spacing resulted 

in comparable yields ( 117.13 q/ha). The application of biofcrtilizcr (I 

litter slurry) + FYM + 50 kg N/ha was beneficial for obtaining higher 

yields ( 128.59 q/ha) of export quality pods (5-7 cm in length) when 

harvested on alternate days, compared to their individual application. 
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Prubu el al. (2002) reported that the effects or integrated nutrient 

management 011 the ccononucs or okra cv . l'arbhani Kranii were 

determined in a field experiment conducted in Parbhani. lahnra .... htru. 

India during the summer or 200 I. lhc treatment compri .... cd appl ic.u ion l) r 
PK" Icnili/cr-. (0. one-third. two-third and full recommended rate llr 

NJ>K). tarmyurd manure (l·Y'.\1: 0 or 10 t ha) and biolcnili/cr-. 

(. l=o,pin/111111 -r phosphate soluhili1ing bacteria or , l=O.\fJiril/11JJ1 

Vcsiculur arbusclar mycorrhizu) to the crop. Application of two-third ur 
the full recommended rate or '\PK. l·Y\1 at 10 t ha and tzosptrillntn · 

\" t\l'vl resulted in the highest marketable ~ icld ( 14.17 t ha). moncturv 

return" (Rs. 141700 ha). net returns 0\ er the variable coxt oulv ( R "· 

138()00.)0 ha) and net additional benefit mer the control (Rs 

I crrcira et al. (2002) reported that the use or organic and mineral 

Icruli/cr for production of okra \\as e\ aluatcd in northern Rio de Janeiro. 

nn11il. 1998-99. Doses oro. 10. :w. 30. and~() t manure ha were applied 

w ith or \\ ithout '.iPK fertilizer. I\ significant increase in ~ ick] w ith 

mineral Icrtihzcr wu-. observed during both ycar-; i\ <ignificunt mcrca-.c 

in v icld \\a" also obtained \\ ith increase in manure. 

Bhadoria et al. (2002) conducted field experiments in 1997-98 and I 998- 

99. in Kharagpur. West Bengal, India to investigate the effect or organic 

manure in improving the quality of rice (autumn crop) and okra (spring 

crop). Treatments consisted of farmyard manure (FYM): FYM + 
microbial culture (FYM + MC): chemical fertilizers (CF): processed city 

waste (PCW)~ oil cake pellets (OCP); and vermicompost (VC). Among 

the different treatments, FYM produced the best rice cooking and milling 

quality, and the best okra nutritional quality. The protein content and total 

minerals of okra fruit increased under the FYM treatment. 
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Prabu et al. (2003) "as conducted a stud, in Parhhani. Muharushtra. 

I ndiu .. during summer 200 I LO inv csrigatc the effect or integral ing orgunic 

and biofcrtilizers with reduced levels of inorganic fertilizers on the 

growth and yield or okra C\'. Parbhany Kranti. The treatments included 4 

levels or inorganic fertilizers (0. 1/3. 2/3 and full recommended dose or 

fertilizers (RDF) at 100:50:50 kg NPK/ha). 2 levels or organic manures 

(without and with farm) ard manure ( FYM) at I 0 t/ha). 3 levels or 

biofcrtilizcrs (uninoculated, inoculated with Azospirillum+ phosphorus 

solubilizing bacteria (PSB) and Azospirillum + vesicular arbuscular 

111~ corrhizal. fungi (V /\M)). and their combinations. Germination or okra 

seeds increased when inoculated with biofertilizers. with PSB proving 

superior. Only FYM application resulted in significant increase in number 

of branches. Out of the 3 treatment factors. only biofcrtilizcr inoculation 

resulted in significant increase in number of nodes per plant. Number or 

Prabu el al. (2002) was conducted an experiment in Parbhani. 

Maharashtra, India. during the summer season of 200 I to investigate the 

effects of inorganic fertilizers at 0. 113. 213 and full rate (N :P:K at 

100:50:50 kg/ha). in the presence or absence of farmyard manure (FYM 

at I 0 t/ha). and biofertilizers (uninoculated: Azospirillurn + phosphate 

solubilizing bacteria: and Azospirillum + vesicular arbuscular 

mycorrhiza) on the performance of okra cultivar Parbhani Kranti. Results 

shov ed that the treatment '2./3 recommended NPK dose + FYM + 
-tzospirilltun \ cxicular arbuscular m~ corrhiza produced in the hig.he-.t 

\ il'ld. 

4390P.50/ha). Application of one-third of the recommended rate of NPK 

in combination with Azospirillum + phosphate solubilizing bacteria 

resulted in the highest benefit: cost ratio (I :31.69). 
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. tzospirilhun+« csicular arbuscular 111) corrhi/as ( V /\M )). lhc Icni Ii/er'> 

and I YM were applied a v, eek prior to SO\\ ing or seeds. l::.mp1ri//111J1 and 

PSB were gi\ en as seed treatment wh] le V /\M (multiplied on onion 

roots) \HlS applied at 1.0 g hill prior lo dibbling or seeds. I he <ccds were 

dibbled at a spacing of 30 x 30 cm. The highest yield was recorded '' ith 

213 RDF + FYM + Azospirilluin + V AM. Con-elation study revealed 

signi ficantly positive relationship between yield attributes (plant height. 

leaf area. total chlorophyll content. fruit length, fruit diameter, fruit 

phosphorus solubili/ing bacteria (!>~13) and II ::O.\f Ji ri I Ii 1111 

manure (l·YM) at 10 tonnes.ha) and 3 levels or biofcnili/crs (control. 

ku NPK ha}. 2 levels of' oruanic manure (w irh and without Iarmvnrd .... ... . 

Prahu el al. ( 2003) \\as conducted a correlation stud) in okra tn 

im cstigutc the extent or relationship bctw ccn some ) icld auribuic-, and 

) icld. I he treatments consisted or .f levels or inorganic fcn ili/cr. i.c. 0. 

I 3. 2 3 and lull of the recommended dose of kn iii/er ( RDI . I 00:)0:)0 

or inorganic fertilizer that can he saved is approxirnatcf 33.33°0 nf RDI 

when I· YM and biofcnili/crs arc integrated in nutrient management 111 

maximi/ing production or okra. 

leaves, and fresh and dry weight of the plant increased significantly with 

increase in fertilizer, FYM and biofertilizer application. Leaf area per 

plant also increased with an increase in fertilizer, FYM and biofcrtilizcr 

application. Maximum leaf area was found at 2/3 and full dose or RDf'. !\ 

significant increase in yield was noticed with increasing level or NPK. 

The highest yield were obtained in plots with full dose of RDF and 2/3 

RDF. Biofertilizer treatment significantly increased the yield. 

A::ospirillum+VAM was statistically superior over A::ospirillwn+PSB and 

both being Superior to the control. The best combination of treatments 

that resulted in the hiahcst v icld w ax 213 Rl)l·+l·YM+V/\M. lhc amount 
'- . 
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In studies mer 2 v cars on 3 varieties and 2 lines or okra, Sistrunk et al. 

(I 9()0) stated that the greatest increase in pod weight. length and diameter 

occurred during the .fth lo 6th <.Ja) a Iler llcm cring. I he~ ul-.o reported 

Okra production is great I) influenced b) cultural management pruct icc-. 

I hcrclorc. there is a scope in improv ing the) icld and quulit , of okra b) 

manipulates the cultural management practices. I Iarvcsung i" one ol till' 

most important cultural practices. Optimum stage or harv esring i" rclutcd 

to better gnrn th. ) icld and qualir, or okra. So it is importaut to assess the 

optimum stage of' harv csting for better ) icld and quality or okra green 

pod. /\ good number of « orb has been done on seed production or okr<t 

using di Ilcrcnt picking lime. but in case or green pod production. it is nor 

adequate and conclusix c in Hangladcsh. Ne' crthclcsx. some important 

and inlonnativ c work» done on this aspect at home and abroad hav c been 

rev ic« cd here. 

2.2 Effect of harvesting stage on the yield and quality of okra 

Singh et al. (2004) studied that the integrated use of organic and 

inorganic sources of nutrients and biofertilizers increased the N, P and K 

concentrations in the plants (including fruits) of okra, pea and tomato. 

The integrated nutrient management also significantly increased shoot dry 

matter yield of tomato and fruit yields of okra and tomato. 

weight N. P and K contents in plant) and yield. Amongst the attributes, N 

content showed the highest correlation (r = 0.954) followed by plant 

height (r = 0.934) and P content (r = 0.921 ). The least influence on ) icld 

was exhibited by chlorophyll content (r = 0.602). All the attributes 

exhibited significant positive correlation amongst themselves. 
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(Thompson and Kelly. 1979). 

In India the caring qualit~ of okra \\HS rather high m the-l-da~ stage from 

blossoming. increased Lo the 6-da~ stage. then slo\\ I~ declined to the IO 

to 12 c.ht) stage. a Iicr w hich the pods became so fibrous a~ to he inedible 

~ oung. 

. I I I "'11t1 .., r.t I . I - I cont muous \ iurv c-tcc cv en .: or ·' <.ti) lrom t H.: l rrst po<...., were 

lurmcd. I he best time or picking being 6-7 da~ s a Iler the opening ol 

llo« cr-, depending on the 'ariet~ and season. I he gro« th and bearing or 

the plant "ere advcr-clv affected if the fruits were not harvested when 

( houdhurx ( 1979) in India reported that the okra lruit-, "ere 

In a ticld trial at Punjab. India. okru rruils C\. Pusa Swuni were picked ,ll 

2 da~ interval when green up to 4 times. alicr which. the mature dr~ fruits 

were harvested. IL \\i.ls observed uuu green lruit length declined utter LhL· 

Iir-; picking ({ire\\ al et of .. I 974 ). 

condition. the v ickl or the \aricl) Pusa ~;rnani \\<IS J).1-l l ha l hc 

number or Iruit-, \\as reduced to one third when pods were al Im\ cd Lo 

mature lrorn be beginning. and lo one hal r when thcv \\ere alluv, cd to 

mature nlicr the first ) week» of picking. 

Kol he and Chavan ( 1967) reported that fruit length, thickness. weight 

specific gravity and dry matter were the varietal characters in okra. For a 

maximum yield of edible pods, it was recommended that Pusa Sawani be 

picked on the 7th and 8th day after fruit set. In India. under Poona 

that the dry matter content of the pods of all 5 varieties declined from 

about 13%, 3 days after flowering to 8-9%. 8-9 days after (lowering, 

thereafter it rose steeply and all varieties became 30% fibrous as to be 

inedible by the I 0th day after (lowering. 
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Hhuibhar ('/ al. ( 1989) in India reported that earl) SO\\ mg (Jul) -l) 

produced the highest ) icld and qual it) or green fruit. I IO\\ L'\ Cl'. the 

grcutcxr seed v icld and the highest qualir, were obtained from tllL' 

trcuuncnt or 110 fruit harx est and four harv csts resulted in the highc-t 

green lrui: y idtl. 

In a trial in Maidhy a Pradesh. India with the C\. Pusa Sa" ani. the plants 

rcccix cd nitrogen at 25. 50. 75 and I 00 kg ha and the Iruiis "en: picked 

at in ten al-.; or 2. 3 or ..J. da) s. I ornar and Rathore ( 1988) reported that the 

> icld "as muvimurn in plants v, hich rcccix cd 75 kg N ha and w ere picked 

cv crv Ldav«. . - 

I indall ( 1988) in I ondon stated that ) oung pods might be harx cslcd 60- 

180 da) s from ')()\\ ing. about 5-1 () days alter llov, cring depending on the 

cul th ar grow n. Succcssional harvesting or ) oung rods is gcncrully 

recommended since mature pods became fibrous. lor-markct ing. pod-, 

should be hriuht urccn. firm and free or blemish. .... .... 

were harv csicd immature ..J. to 6 da) s alter an thesis (upprox inuucl. 7.5 tu 

() cm long). /\l thi-. stage. the) were tree or fibre and were lender. as the 

pods matured. qualir, deteriorated rapidly. 

Peirce ( 1987) in New York stated that, for the best market quality pods 

Tomar and Chauhan ( 1982) noticed that picking at every 4 days gave 

higher yield than other two variants (2 or 3 days intervals) in okra cv. 

Pusa Sawani at Jabalpur, India. 

each picking date and was the lowest on the first picking ( 11.38%). 

In a trial conducted by Mani and Ramanathan ( 1981) at Coimbatore, 

India, okra fruits (cv. Unspecified) were picked 14 times at 3-4 days 

interval. It was found that fruit crude fiber content was increased with 
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Shukla ( 1990) stated that ) icld hall a vignificant po ... iti\ c correlation w ith 

number or truit-. per plant. number or node ... per plant and lruit length in 

n(}\L' and Som ( 1990) in India stated that the tender young fruu-. 7-111 (111 

long should he hurv csicd e\ er) alternate da). I rcqucnt p1ck111g pnH11nt1..·s 

I ruit de' clopmcnt and en hence ) icld. I he lime of harv e-.,ting rm the 

production or mavirnum y icld or edible fruits i ... 7-8 <la) .... after pollin.uion 

for the varier, Pu-,a <..>a" uni. 

~alw et al. ( 1989) from their field trial al Banglade'>h variculturul 

l lni' 1..T'>it). 1\1) mcnxingh reported that pick mg irncrv al (I. 3 or ) d<I\ .... 

inter. al) had no appreciable c llcct on the ) icld or okra hut fruit length 

"a" signi licanll) atlcctcd i c. the shone-a fruih were produced on plants 

picked .u one da) in ten al and the longest lruit-, were produced on plant» 

picked .u Ii\ c da) mtcrv al. 

Nonnecke ( 1989) stated that okra might be harvested at most appropriate 

stage of maximum quality and acceptability. If okra pods were allowed to 

remain beyond the 6 to I 0 cm length. they quickly became fibrous and 

Oat tasting. Usually each harvest was followed by others at four to six 

days intervals and should be continued regularly once the harvest began. 

Io be uuractiv c. okra pud-, ... hould appear bright green. firm. lrcc of 

hlcmi-hcs and about 7 to 8 cm in length. Ir too ) oung and tender the pod 

lad. lluv or. 

MacMillan ( 1989) in India stated that when pods were young, those were 

an agreeable mucilaginous vegetables and as the pods approach maturity. 

they became fibrous and non-edible. 
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S\\ iadcr el al. ( 1992) in Illinois <tared that okra was read, for harvc-t in 

about 45-60 <la: ... alter it had been planted. r he: ... uggcsicd that the pod .... 

should he picked "hi le the: were tender and immature ( 2-3 inchc-, long). 

I hi\ would u-uallx be -l-6 dax s alter Ihm cring, Rcmov al of all putb 

Natura> et al. ( 1992) carried out an experiment '' ith Ii' c lev cl of pick. ing 

(0. I. 2. 3 or -l pods plant) in okra al Kamuiuka. India and found that 

picking le\ els did not signi Ii cam I: affect seed diameter. I 000-sccd 

weight. germination and field emergence. but significantl. affected plant 

height. number or pod-. plant. weight or pod and ulumatcly the \ ickl nl' 

okra green pods. 

Kctxu and Chutichudct ( 1992) studied dcv clopmcntul changes in okru 

C\ .OK i;2 bcl\\ ccn I and 12 da: s stage aflcr full bloom 1!·0111 '\larch to 

June at Bangkok. I hailand. lhc result <howcd that the change in length 

and fresh weight or pod. pcricarp thickness and seed diameter fol lo\\ cd 

simple siornodial canes. Pcricarp and seed soluble solids content and 

pcricarp librc content increased. "hill' pcricarp ascorbic acid content .ind 

pod calcium pcctate content decreased to\\ ards pod nuuuruy. 

According to Irerniren et al. ( 199 l ) in Nigeria. harv esting of pods -L 7. IO 

or 13 days after fruit set had no effect on vegetative growth or fruit 

yield/ha. But fruits harvested more than seven days after fruit set were of 

poorer quality mainly due to an increase in crude fibre and a reduction in 

moisture crude protein and ash contents of older fruits. 

okra at Jabalpur, lndia. It was also reported that days to flowering had the 

greatest direct affect on yield. 
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Manda I and Dana ( 1994) found that fruit yield was signi Iicantly and 

positively associated with number of fruits per plant and fruit length in 

okra. whereas it was negatively associated with days to 50% flowering. 

Farghal i et al. ( 1994) investigated fruit development in 12 okra genotypes 

(6 local accessions and 6 foreign cultivars) over 2 successive seasons. /\II 

the traits measured increased markedly up lo 8 days alter anthcsis. After 

that all parameters (fruit length. fruit diameter. weight or fruit and DM 

content) continued to increase slightly, except fibre content. which picked 

I I days alter flowering. 

Durnaranv and lurag ( 1994) conducted an experiment at /\s'..iul. I g> pl. 

during the sunirncr seasons of I 991 and 199:2 to stud> the performance or 

13 cultiv ars of okra. I he> found-Blond, as the earliest lltl\\cring culi ivur. 

and produced the highest number or pods per plant and the highc'\t tutul 

yield or pods. 

Selva and Montenegro ( 1993) conducted a pot experiment at Mossoro. 

Brazil with the okra cultivars Liso Miudo and Santa Cruz-4 7 where 

fruiting was totally suppressed by removing the flowers daily, partial 

suppression was obtained by harvesting immature fruits and normal 

fruiting was allowed and matured fruits were harvested. They observed 

that the cultivar and treatment interaction was significant for plant height 

onlv. Partiul and total fruiting suppression increased total plant > icld 

(root... + stems 1 leaves + flowers and fruits). compared \\ilh normal 

fruiting. 

induced the plant to keep producing new fruits, large pod, become tough 

and woody. 
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pod: icld. 

I a' a el al, ( 1995) conducted an experiment 111 I Ian ana. lndi;1 .11H.l 

reported that fruit thinning decrease the seed : icld per hectare. but 

incrca-.c green pod : icld. I hc: recommended that no Iruit thinning at " 

-.,p~1cing or I:' cm \\<IS suitable tor okra xccd production \\ hich produced 

the maximum v icld. and that four thinninu resulted in the hiuhcst urccn - ~ - 

~ood el al. (I 99)) estimated correlation bet\\ ccn <111 comhination-, ol 12 

characters or okra al Pulumpur. India. I he: obscrv cd that IHH.lc-., per plant. 

dunuion o l' m aibhili1: or edible pods. plant height and pod length had 

po-.,iti\ c and -urong correlation "ith : icld. 

and quulir, or okra in India. I here were 6 levels of nitrogen (0. JO. ()0. 

vo. 120 and I 50 kg ha). I le found that upplicnrion or nitrogen at 90- J ")O 

kg ha gm c the h ighcst number or pods plant ( 12. 7-1.:.J..O) and pnd length 

(I() 7-17.() cm). 

Sinuh ( 1995) studied the effect or\ arious doses or niiroucn on the v icld .... - . 

Shri Dhar ( 1995) studied with seven varieties at Port Blair. Andaman 

Islands and observed significant difference among the varieties for most 

of the traits studies. Pusa Sawani was found to produce the greatest 

number of fruits per plant (I 0.5) and had the highest pooled yield ( 17.8 

t/ha ). 

Gondane el al. ( 1995) investigated interrelationship and path co-efficient 

of quantitative characters using 50 genotypes of okra at Pantnagar. India. 
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pods should he done bctw ccn -+- 7 !)/\I·. 

or seeds occurred al 35 D/\F. It \\US suzacstcd that harvcxtinu for urccn ......,_ - ..... 

<..;ecd and pod dcv clopmcnt in okra cv . Pusa Sawani "ere in, c-tig.ucd 

during 1995 in India ( Baruah and Paul. 1997 ). Consumption mutuntv o l 

pods occurred al 5 da) s allcr Ilov, ering ( D/\ F) and ph) siologicul mauuit. 

1991-92 at l Jrrisi. India and data were recorded on plant height. da:" tP 

muuuity. fruit length. fruit girth and yield per plant (Mishra el al .. 19Wl) 

/\II these characters had posiiiv c and strong effect on the: icld per plant. 

I" cnt~ eight okra genotypes were grov, n during the ra1m season or 

considerable seasonal di Ilcrcnccs for number or pods per plant and 

weigh: or green pods per plant. Ihcy also reported that plant height. 

number or pods and weight or pods per plant were the most irnport.uu 

: icld components in okra for highcr y icld. 

"as rclativ cl: slo«. and pods "ere picked hcxt earl~ in the morning. 

Patil t!I al. ( 1996) studied 11 characters in okra grown at Dharawud. India 

durina the rubi SCUSOl1 of' J 99() and khuri f of 1991. 'I hcv oh .... crv cd .... 

Katyal and Chadha (1996) in India stated that pods of 6-7 days growth 

were desirable to be picked as those were still tender and of commercially 

sizeable growth. When the weather is cooler as in the hills, 8-9 days old 

fruit might he picked. They also reported that pod growth during day time 

Chandra el al. ( 1996) estimated variability in okra for ten characters at 

Coimbatore. India. The highest coefficient of variation was observed for 

number or pod, plant height and number or branches per plant. Pod 

number. plant height and length of pod showed maximum positive direct 

effect on pod yield. 
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Dhall <!I al. (2000) observed that marketable yield per plant. fruit wciglu. 

fruits length. number or fruits per plant and plant height were positi. cl~ 

and significantly correlated with the total ) icld per plant. IL was round 

that the marketable yield per plot. number or truits per plant. fruit weight. 

fruit length. fruit diameter and plant height had the highest direct effect 

on the total yield. indicating that emphasis should be given on such 

characters to improve the yield. 

Rashid ( 1999) stated that harvesting or okra pods starts after 7-8 week» 

lrorn seed sowing. but sometime it becomes late due to "cat her 

conditions and variety. Generally. pods arc ready to harvest at 7-8 da~ s 

an er flow cring when the) attain 8-10 cm length. 

Singh el al. ( 1998) conducted an experiment in Varanasi, India with three 

genotypes of okra, viz. Parbhani Kranti, Hisar Unnat and Satdhar. They 

suggested that plant height. number of fruits per plant. fruit length and 

girth are important characters in okra selection for better yield. 

Kurup et al. ( 1997) reported that nitrogen rate up to I 00 Kg/ha could 

increase the setting percentage, length and girth of fruit, fruit number and 

weight per plant, and ultimately the total fruit yield of okra cv. Kiran was 

increased. 

I Iazarika el al. ( 1997) observed that pod length, circumference. volume. 

fresh weight and dry weight increased with pod age. but the growth rate 

was higher at night than during the day in okra (cv. Pusa Sa" ani) al 

Assam. India. Pods "ere rcadv for harvest from the 61" day or llo« cring 

onwards, but pods harvested on or after the 8'11 day of flowering became 

fibrous with prominent seeds and were not suitable for consumption. 
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\,\ U ('/ al, ( 2()())) reported that the ) icld or marketable lruit per hectare 

increased as the plant population dcnsir, increased al Oklahoma. l ~/\. 

lkltt)cd harv cvring until 111illl) fruits became over nuuurc did 1101 

cnnsistcntl) affect markcrublc fruit ) icld. but al\\ :J) s decreased the 

Proportion ol marketable Irui: (h) eight) to total han cxtcd lruit. 

flaccid and ) cl Im' ish an: in lcrior. main I) because ol their high Iihcr 

content. I he si1c or okru pods seems to be related to rnaturit. and quu l ll) 

In New York. Mohammed and Brecht (2001) stated that high quality okra 

vhould bl' lirrn. fresh and lender \\ ith uniform pods that arc rclauv d) 

suuiuhr <111d urccn \\ ithout am indication olvcllo« inu. Pods that arc dull. '- ..... .. . ..... 

Yadav and Dhankhar (2001) conducted an experiment at Manipur. India 

to study the correlation between yield parameters and yield and quality or 
okra C\'. Varsha Uphar. They found that the ) icld or okra was posiliv d) 

and signi Iicantly correlated \\ ith plant height. number or branches. 

number of fruits per plant, fruit length and fruit girth. The yield was 

negatively correlated with days to 50% flowering and days to fruit 

maturity. 



Chapter 3 
Materials and Methods 
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Soi I series- Tejgaon 

General soil- Non- calcareous, dark gray. 

/\EZ No 28 

3.2 Characteristics of soil 

The soil or the experimental plots was carried out in a medium high land 

belonging to the Modhupur Tract under the Agro Ecological Zone (AEZ) 

28. The soil texture was silty loam with a pH 6.7. Soil samples or the 

experimental plot was collected from a depth of 0 to 30 cm before 

conducting the experiment and analyzed in the Soil Resources 

Development Institute (SRDI) Farrngate, Dhaka. Details of the 

mechanical analysis of soil sample are shown in Appendix I. The 

morphological characters of soil of the experimental plots as indicated by 

UNDP(l998) are given below- 

3.1 Location of the experimental plot 

The experiment was conducted at the farm of Sher-e-Bangla Agricultural 

University. Dhaka during the period from April to August 2006. The site 

is 23~46'N and 90"24'E latitude and at an altitude of 9 m. from the sea 

level. 

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

carrying out the experiment. 

MATERIELS AND METHODS 
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Institute (B/\RI). I he varier, \\US released for commercial cultivation in 

1996 (H/\RI. 2004).The seeds \\CJ\~ collected from the Horticulture 

Research Center. Bangladesh Agricultural Research I nstiunc ( B t\ RI J. 

fo) dcbpur. ( ia/ipur. 

open pollinated high) iclding varier, dcx eloped b~ the' cgctuhlc di' ision 

or 1 lorticulturc Research Center. Banuladcsh Auricultural Rc-carch - .... 

resistant to v cllow vein mosaic' irus. a severe disease or okra. It \\as an 

3..t Planting materials used for experiment 

I he okra v urictx "B/\RI Dhcrosh I" \\US used in this studx which """ 

season (April to 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 or 
experiment was 30.9°C and the average minimum temperature was 

28.25°C. Details of the meteorological data in respect of temperature. 

rainfall and relative humidity during the period of the experiment were 

collected from Bangladesh Mctrological Department. Agargaon. l)haka 

and hax c been presented in Appendix 11. 

The weather condition of the experimental site was under the sub-tropical 

monsoon climate. which is characterized h\ hcav x rainfall during Kharif 
- J .... 

3.3 Climate 
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rundornly assigned lo each or the hind .. Fach unit plot had 2 ro« .... and 

each '' ith 6 plums. So there were 12 plants per unit plot. 

~ 3.6 Layout and design of experiment 

~ The experiment consisting of 16 treatments 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 the experiment and required 373.1 m2 land. Each unit bed was 3.6 

1112 (Jrn> l .2m) in size. The replication were separated form one to another 

by I m. The distance between plots was 0.50 m. Plant to plant distance 

was 50 cm and row lo row distance was 60 cm. The treatments were 

Factor-B: Harvesting stage 

H,: Harvesting at 5 days after an thesis 
H2: Harvesting at 7 days after anthesis 
H3: Harvesting at 9 days after anthesis 
1-14: Harvesting at 11 days after anthesis 

M0: o manure (control) 
M 1: Cow dung (well decomposed) ( 18t/ha) 
M2: Poultry Litter (well decomposed) (I 5t/ha) 
M3: Farm Yard Manure (well decomposed) (I 6.5t/ha) 

3.5 Treatments of the Experiment: 

Experiment consisted of two factors: 

Factor-A: Sources of Nutrients 
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Figure I : Layout of two factor experiment in Randomized Complete Block 
Design (RCBD) 

The layout of the experimental design is shown bellow: 

N 
1 .. 11. I I M1111 I I M11111 W+I·. Mil I, I l MiH2 I I M2l-h 

s 
M2H1 M2H2 M3H1 

M1H_, MoH1 MoH2 Legand: 

Number or treatment : 16 
M2H3 M3H1 M1H4 Replication :3 

Total plot : -tR 

M1H1 M,H., M1H3 
Total area : 373. l m· 
Unit plot size : 3111 l.2rn 
Plot to plot distance : 0.5111 

M2H2 MoH2 M2H4 Block to block distance : l m 
Row to row distance : 60 cm 
Plant to plant distance : 50 cm 

MoH1 M3l-l3 M2H:i 

M3H2 Moi-14 MoH1 Factors: 
Mo: No manure 

MoH4 M1H4 M3H4 M1: Cow dung 
M2: Poultry Litter 

Mil 12 M1H1 M3H3 M3: Fann Yard Manure 

M1H~ M2l l4 M1H2 H1: Harvesting at 5 da~s alter fruit set 
H2: I Ian csting at 7 Ja~ s a Iler fruit set 

M2H4 MuH_, M2H1 H3: I Ian csting at 9 da~ s alter fruit set 
H4: l larvesting at I ldays after fruit set 

Mull3 M1H1 Mol-13 

M,11~ M1H3 M3H2 

M3H1 M2H.i Mil 11 
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I he doses or organic manures were fixed in such a \\a) that the total 

m ailablc N PK remained almost same Lo recommended dose for each t) pc 

as .... uggcsicd b\ Rashid ( 1999). According to Ra .... hid (I 999) 

recommended dose was CO\\ dung I 0 tons ha: urea 150 kg ha: I SP I 00 

kg. ha: MP I 50 kg ha. Which suppl) about 170 kg N. T2 k.g P and IX~ kg 

K. lor this 18 ton ha CO\\ dung: 15 tonha poultr) litter and 16 ton ha 

I· Y M were applied from which we get approximately same amount or 
N.P and K . The quantity of N. P and K received from the organic 

manures were almost same to the recommended dose. Slight deviation 

could not be avoided due to practical reasons. 

J.7.2 Application of manures 

3. 7Cu ltivation of okra 

3.7.1 Land preparation 

The selected land for the experiment \U\S first opened 011 first week or 
April 2006 by power tiller and exposed to the sun for a week. Alier one 

week the land was ploughed and cross-ploughed several times with a 

power tiller and each ploughing was followed by laddering to obtain good 

tilth. Weeds and stubbles were removed and the large clods were broken 

into smaller pieces to obtain a desirable tilth of soil for sowing or seeds. 

Arter removal of the weeds, stubbles and dead roots the land was leveled 

and the cvpcrimcntal pint \\ ns partitioned in to the unit plot in accordance 

\\ ith the design and the edge around each unit plot w a« raised to check 

run out or the nutrients. All t) pcs of manures were applied during Iinul 

land prcpurat ion as basal dose. 
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3.7..t..t Irrigation 

I iglu ov crhcad irrigation was provided w ith a "ate ring can to the plots 

once immediately niter so\\ ing or seed and then it w a« continued at 3 

di.I\ s intcrv al a Iler seedling emergence lor proper gnn\ th and 

de' clopmcnt or the seedlings. "hen the soi I moisture le' cl "as 'er> lo". 

Whcnc ever the plants of' a plot had shown the S)111pl0111S or\\ilting the 

3.7..t.3 Weeding 

lour weeding were done manually al 15. 30 . .+5 and 60 l)/\S w keep the 

plots Ircc from \\ ccds. 

3.7A.2 Gap filing 

l icad. injured and weak seedlings were replaced b) new vigour seedling 

lrom the stock kept on the border line of the experiment. 

3. 7.-t. I Thinning 

Onl> nm: xix da)s old health) seedling was kept to gnm in each location 

and other seedling were removed. 

3. 7.4. l ntercultural operations 

lhc seedlings were alwnvs kept under close observation. rccL'ssan 

intcrculturul operations were done through the cropping sc.r-on lor 

obtaining proper grov, th and UC\ clopmcnt or the plants. 

3.7.3 Sowing of seeds 

The okra seeds of cv. BARI Dherosh I were sown on 23. April 2006 in 

n)\\ s or raised beds. Rm' to row and plant lo plant spacing "en: 

maintained 60 cm and 50 cm respectively. Three seeds were SO\\ n in each 

location. Then the seeds were covered with fine soil by hand. The field 

was irrigated lightly immediately after sowing. 
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3.9 Parameters assessed 

Ten plants were selected at random and harvested carefully from each 

plot and mean data on the following parameters were recorded: 

• Plant height 
• Plant diameter 
• Number of leaves per plant 
• Number of branches per plant 
• Lea I length 
• Leaf breadth 
• Petiole length 
• Number of days to first flowering 
• Green pod length 
• Green pod diameter 
• Individual green pod weight 
• Number of green pods per plant 
• Green pod yield per plant 
• Green pod yield per plot 
• Green pod yield per hectare 
• Attractiveness 
• Tenderness 
• Storage ability 

3.8 Harvesting 

Green pods were har ested with a sharp knife at 5. 7. 9 and 11 days after 

flower anthesis as per treatments. Green pod harvesting was started from 

4 .I une and was continued up to 20 August. 

3.7.4.6 Plant protection measure 

For controlling shoot and pod borer mechanical control was adopted 

(hand picking). For controlling yellow vain mosaic virus plant was 

uprooted and destroyed by fire as soon as the symptom found in the field. 

3. 7..t.5 Drainage 

Stagnant water was elfecri cl) drained out at the time of heavy rains. 

plots were irrigated on the same day with a hosepipe until the entire plot 

was properly wet. 
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3.10.3 Number of leaves per plant 

In case of organic sources of nutrients number of leaves of selected plants 

from each plot at 20. 40 and 60 days after sowing (DAS) was recorded. 

Only the smallest young leaves at the growing point of the plant were 

excluded from counting. However. the number of leaves was counted at 

60 DAS for harvesting stage. Because anthesis occurred after 40 DAS. 

Calculating the average number of leaves. the average number was 

rccordc~ 

Average plant diameter was measured from random selected plants or 
each plot at 20, 40 and 60 days after sowing (DAS) in case of organic 

sources or nutrients and for harvesting stage at 60 DAS was only 

considered. Because anthesis occurred after 40 DAS. That is wh) no 

effect or harvesting stage at 20 and 40 DAS on plant diameter. The 

diameter was measured in centimeter (cm) with the help of slide calipers. 

3.10.2 Plant diameter 

3.10. 1 Plant height 

In case of organic manures average plant height of selected plants was 

recorded at 20. 40 and 60 days after sowing (DAS). But for 1 larvcsting 

stage. the plant height was considered only at 60 DAS. because anthcsis 

occurred after 40 DAS and it was measured with the help or a meter scale 

from the ground level to the tip of the longest stem in centimeter (cm). 

3.10 Collection of data 

For data collection on the yield of green pod of okra out or 12 plants in 

each unit plot I 0 plants were selected at random. The follow ing ~ icld and 

~ icld contributing characters were considered for data collection. 



31 

3.10.8 Number of days to first flowering 

Di ITerent dates of first flowering of the selected plants of the plots were 

recorded. Then the calculation was made from the date of seed sowing to 

flowering. it was considered with the anthesis of flower. 

3.10. 7 Petiole length 

In case of organic sources of nutrients mean of petiole length was 

measured at 20. 40 and 60 days after SO\: ing (DAS) and for harvesting 

stage it was recorded at 60 DAS. It was measured with the help of a meter 

scale in centimeter (cm) from the point of attachment of the leaf. 

harvesting stage it was only at 60 DAS. It was measured with the help or 

a meter scale and express in centimeter (cm). 

Leaves of selected plants were detached and leaf breadth was measured 

for orzanic sources of nutrients at 20. 40 and 60 DAS. But in case or ....., 

3.10.6 Leaf breadth 

3.10.5 Leaf length 

Leaves of selected plants were measured at 20, 40 and 60 days after 

sowing (DAS) for organic sources of nutrients. For harvesting stage it 

was considered only at 60 DAS. It was measured in centimeter (cm.) with 

the help of a meter scale. 

3.10.4 Number of branches per plant 

Average number of branches per plant of selected plants at 60 days after 

SO\\ ing ( DJ\S) "as counted. 
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3. I0.15 Green pod yield per hectare 

Green pod yield per hectare was calculated in metric ton by converting 

the mean green pods yield per plant. 

3.10.14 Green pod yield per plot 

Mean weight of green pods of each plot was measured in kilogram (kg). 

3.10.13 Green pod yield per plant 

Mean weight of green pods per plant was estimated from I 0 selected 

plants per plot. 

3.I0.12 Number of green pods per plant 

Mean number of green pods of selected plants from each plot as per 

treatment was recorded. 

3.10.11 Weight of individual green pod 

Weight of individual green pod collected from the selected plants was 

measured in gram (g) with the help of an electrical balance. 

3.10.IO Green pod diameter 

Mean diameter of collected green pods from each plot as per treatment 

were measured in centimeter (cm) with the help of a slide calipers. 

3.10.9 Green pod length 

Green pods were collected from the selected plants of each plot as per 

treatment and length was measured v\ ith the help or a scale in centimeter 

(cm). 
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3.11 Statistical analysis 

The calculated data on vanous parameters were statistically 

analyzed using MSTAT-C package program. The mean for all the 

treatments was calculated and analysis of variance for all the characters 

was performed by F-variance test. The significance of difference between 

the pair of treatment mean was calculated by the Least Signi ficant 

Difference (LSD) test at 5% and 1% level of probability (Gomez and 

Gomez. 1984 ). 

3.10.18 Storage ability 

The collected green pods were stored in a room at normal room 

temperature. Storage ability was measured in days up to which the pods 

remained in marketable condition. 

3. I0.17 Tenderness 

A questionnaire was prepared to asses the tenderness. According to the 

questionnaire 30 people's response was taken on the basis of tenderness 

of the pod tip. Tenderness was measured in score by finger felt. The 

tenderest pods scored highest in a 1-10 scale, and with increase in hard 

ncss the score was decreased. 

3.10.16 Attractiveness 

A questionnaire wasprepared to asses the attractiveness. Aaccording to 

the questionnaire 30 pcoplcs response \\US taken on color. si,«; and shape 

or green pods or each treatment. Then av cragc marks or the three were 

calculated. The attractiveness was estimated in score using a 1-10 scale 

(Less attractive to most attractive). 



Chapter 4 
Result and Discussion 
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Harvesting stage had no significant influence on plant height up to 40 

DAS because harvesting start after 40 DAS. But at 60 DAS harvesting 

stages had highly significant influence on plant height. The maximum 

(98.25 cm) plant height was obtained from harvesting at 5 days after 

flower anthesis (H1)(5 day stage) and the minimum (92.55 cm) plant 

Plant height was recorded at 20, 40, and 60 DAS. Different organic 

sources of nutrients exhibited highly significant influence on the plant 

height of okra (Appendix TJJ). At 20 DAS the tallest (33.08 cm) plant 

height was obtained from poultry litter (M2) and the shortest (23.79 cm) 

plant height was obtained from control (Mo) treatment. At 40 DAS the 

tallest (72.42 cm) plant height was observed from poultry litter (M2) and 

the shortest (49.24 cm) plant height was obtained from control (no 

manure) (Mo) treatment. At 60 DAS the tallest (108.6 cm.) plant height 

was found from poultry litter (M2) and the shortest (71.40 cm.) plant 

height was obtained from control (no manure) (Mo) treatment (Fig. 2). 

4.1 Plant height 

The experiment was conducted to observe the effect of organic sources of 

nutrients and harv csting stage on the grow th, ) icld and quality ol okra. A 

sum mat) of the anal} sis of variance of all the characteristics studied \\ ith 

their sources of variance and corresponding degrees of freedom have 

been shown in appendix III and appendix TV. Data on different 

parameters were analyzed statistically and the result has been presented in 

tables and figures. The results of the present study have been presented 

and discussed. Possible interpretations have been made under the 

following headings. 

RESULT AND DISCUSSION 
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I·ig. 2. Ftfcct of dillcrcnt organic sources of nutrients on plant height at 
dulcrcru da)!' alter SO\\ ing. 

j-+- No Manure • Cowdung -a- Poultry Litter FYM I 
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E o 80 c: - .c 60 r:::n 
Q) 
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Days after sowing 

Interaction effect between organic sources of nutrients and harvesting 

stage showed highly significant influence on plant height at 60 DAS. lhc 

tallest (112.30 cm) plant height was obtained from poultry litter with 

harvesting at 5 days after flower anthesis (M2H1) and the shortest (68.69 

cm) plant height was obtained from no manure and harvesting at 11 days 

after flower anthesis (MolLi)(Table 3). 

height was obtained from harvesting at 11 days after flower anthesis 

(H4)( l 1 day stage) (Fig. 3 ). 



In rcxpcct of harv est mg stage there wa-, no effect on plant diameter up lo 

40 DAS. because of no pick mg of pods. \t 60 D.i\ "'· harx csting '>Lag.cs 

had no signi Ii cant effect on plant diameter. I Ian csting at ) da~ s alter 

I he present ~tud) revealed that there was a highly significuni effect of 

organic -oun .. es of nutricnt-, on plant diameter of okra at different Ja> :-.. 

alter \O\\ ing (Appendix 11 l ). [he highest ( l.45 cm) and the Im' e..,t ( 1.23 

cm) plant diameter were recorded from the poultry litter (M2) anJ control 

(Mo) treatment respectively at 20 DJ\~. \t 40 D.i\~ the mavimum (2.0X 

cm) plant diameter was obtained from poultry litter ( M ') and the 

minimum (Un cm) plant diameter \\a:-. obtained from control (Mui 

treatment. /\t 60 DI\~ the maximum ( 2. 92 cm) plant diameter was found 

from poultry litter (M::>) and the minimum (2.65 cm) plant diameter was 

obtained from control ( \10) treatment ( rahk I). 

4.2 Plant Diameter 

Fig. 3. Effect of different harvesting stages on plant height at 60 DAS. 
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I Ian cxting stages had no effect on number or lcav cs per plant up lo -to 

DJ\S. But at 60 D/\S harvesting stages showed highly significant 

variation on number or leaves per plant. I larvesting at 5 days after Ilov, er 

l\l -to l)J\S poultr) litter (M1) gave the maximum ( 16.76) number ul' 

k<l\ C\ and the minimum (I .f.30) number of lea. CS \\HS found lrom 

control treatment (Mo). ;\t 60 l)/\S the highest (22.17) number or lc<l\ L'\ 

per plant \vas recorded from poultry liner ( M2) and the Im' est (I X.2(l) 

number of leaves obtained from control treatment (M0) (l·i!.?. . .f) . .... 

J\ highl, significant variation \\US observed with the application nl 

di Ilcrcnt Organic 'IOUrCCS or nutrients On number of lcav CS per plant <I[ "'1(1. 

-W and 60 I )J\S (Appendix I I I). 110\\e\ er at 20 D/\S the rnuvimurn ( 7.2)) 

number or leaves per plant "us recorded from poultry I ittcr ( M,) and the 

minimum (6.07) number or leaves per plant \\as recorded from control 

trcauncnt (Mo). ·1 he number or lcax cs increase \\ ith the increase or time 

..J.3 Number of leaves per plant 

I nicraction effect between organic sources of nutrients and harvesting 

stage was found highly significant variation on plant diameter of okra at 

60 D/\S. Poultry litter combined with harvesting at 5 days after flower 

anthesis (M2Hr) gave the highest (3.02 cm) plant diameter and lowest 

(2.61 cm) plant diameter was obtained from no manure with harvesting at 

11 da~s after flower unthcsis (M0lli). It \\HS found that late harvesting 

decrease plant gro» th ( I able 3 ) . 

flower anthesis (H1) gave the highest (2.96 cm) plant diameter and the 

lowest (2.63 cm) plant diameter was obtained from harvesting at 11 days 

alter flower anthcsis (I Li)(Tablc 2). 
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Fig. 4. Effect of different organic sources of nutrients on number of 
leaves per plant at different days after sowing. 
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Interaction between sources of nutrients and harvesting stage had highly 

significant influence on number of leaves per plant at 60 DAS. Poultry 

litter combined with harvesting at 5 days after flower anthesis (M2H1) 

showed the maximum (23.02) number of leaves per plant and the 

minimum (l 7.99) number of leaves was observed from no manure with 

harvesting at 11 days after flower anthesis (MoHi) (Table 3). 

anthesis (H1) showed the maximum (21.48) number of leaves per plant 

and harvesting at 11 days after flower anthesis (I-14) gave the lowest 

(19.76) number of' leaves (Iig. 5). 



39 

At 20 DAS highly significant variation was observed in respect of 

number of branches per plant due to different organic sources of nutrient 

(Appendix III). The maximum (1.87) number of branches was observed 

from poultry litter (M2) and the minimum (1.46) number of branches was 

recorded from control treatment (M0). At 40 and 60 DAS significant 

variation was found. At 40 DAS. the maximum (3.61) number of 

branches was obtained from poultry litter (M2) and control treatment (Mo) 

gave the lowest (3.34) number of branches. The maximum (3.83) number 

of branches was obtained from poultry litter (M2) and the minimum 

(3.67) number of branches was observed from control treatment (Mo) 

(Table 1 ). 

4.4 Number of branches per plant 

Fig. 5. Effect of different harvesting stages on number of leaves per plant 
at 60 DAS. 
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I larvcsting stage had no effect on leaf length up to 40 DAS. But at 60 

DAS harvesting stage showed highly significant influence on the leaf 

length. The longest ( 17.96 cm) leaf length \\'HS round lrom 5 dav 

harv csting stage (111) and the shortest ( 16.94 cm) leaf' length was found 

lrorn 11 <.la) harvesting stage (11.J) (Table 2). 

4.5 Leaf length 

The effect of different organic sources of nutrients on leaf length was 

highly significant (Appendix Ill). Leaf length was observed at 20. 40 and 

60 DAS. At 20 DAS the longest (8.89 cm) leaf length was obtained from 

poultry litter (M2) and the shortest (7.7lcm) leaf length was obtained 

from no manure (control) (M0). Poultry litter (M2) produced the longest 

( 17.32 cm) leaf length and control treatment (M0) produced the shortest 

( 15.52 cm) leaf length at 40 DAS. At 60 DAS poultry tiller (M:?) 

produced the longest (18.19 cm) leaf length and no manure (M0) 

produced the shortest ( 16.4 7 cm) leaf length (Table I). 

The combined effect of different organic sources of nutrient and 

harvesting stage had highly significant influence on the number or 

branches per plant. The maximum ( 4.10) number of branches was 

obtained from poultry litter with harvesting at 5 days after flower anthesis 

(M2I-l 1) and the lowest (3 .40) number of branches was obtained from no 

manure and harvesting at 11 days after flower anthesis (Mol l..i)(Tablc 3 ). 

There was no significant influence on number of branches per plant by 

the harvesting stages (Appendix W). The maximum (3.90) number or 
branches was obtained from I larvcsting at 5 days after flower unthcxis 

(I lo) and the minimum (3.50) number or brunches was obtain lrom 

I larvcsting at 11 days after flower anthcsis(I L) (Table 2). 
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The combined effect of organic sources of nutrient with harvesting stage 

exhibited highly significant influence on leaf breadth. The height (2-J..33 

crn.) leaf breadth was observed from poultry litter with 5 day stage 

(M11I1) and the lowest (20.28 cm.) leaf breadth was found from no 

manurc w ith 11 day stage (Table 3). 

I Ian csiing stages had no in llucncc on leaf breadth up to -J.O Di\~. But at 

60 D/\S showed highly significant influence on leaf breadth. I he" idc'l 

(21.32 cm) leaf breadth was found from harvesting at S duvs allcr flower 

anihcsis (111) and the narrowest (21.79 cm) leafbreadth \\US found from 

harvesting at 11 days after flower anthcsis (I 1.1) (Table 2). 

Statistically highly significant result was observed at 20, 40 and 60 DAS 

on leaf breadth from different organic sources of nutrients (Appendix IV). 

At 20 DAS the widest (8.71 cm) leaf breadth was observed from poultry 

litter (M2) and the narrowest (7.53 cm) leaf breadth obtained from no 

manure ( M0). t\t -J.O Dt\S the maximum (22.10 cm) leaf breadth "a' 

observed from poultry litter (M2) and the minimum (20.10 cm) lea! 

breadth \\as observed from no manure (M0). /\t 60 D/\S the maximum 

(2.).-J.:) Ctn) and the minimum (21.-J.2 cm) leaf breadth \\HS obscrv cd from 

rmlltr) liner (M2) and no manure (Mu) rcspccrix d) (I able I). 

4.6 Leaf Breadth 

Combined effect of organic sources of nutrients and harvesting stage had 

highly signi ti cant influence on the leaf length. The highest ( 18.91 cm) leaf 

length wux found from poultry liucr w ith harv csting at 5 da) s alter Ilov, er 

anthcsis (M21I1) and the shortest ( 15.8-J. cm) leaf length "us found lrom 

no manure with 11 days after flower anthesis (M01-l.1) (Table 3 ). 
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4.8 Number of days to first flowering 

Different organic sources of nutrients exhibited no significant influences 

on the number or days to first flowering (appendix lY).Thc plant manures 

with poultry liter (M2) showed early ( 42.26 days) flowering and delay 

(42.99 days) flowering occurred from control (no manure) (Table I). 

had highly significant influence on petiole length at 60 DAS. The longest 

(22.69 cm) petiole length was observed from poultry litter '' ith 5 day 

stage (M~l 11) and the shortest (20A7 cm) petiole length was found lrorn 

no manure with 11 dav stage (M01 l.1)(Table 3). 

The combined effect or organic sources of nutrient with harvesting stage - ~ - 

Up to ..io DAS there was no effect of harvesting stage on petiole length. 

At 60 DAS harvesting stage had no significant influence on the petiole 

length. The longest (21.87 cm) petiole length was obtained from 

harvesting at 5 days after flower an thesis (H 1) and the shortest (21.55 cm) 

petiole length was obtained from 11 day stage ( 11.1) (Table 2). 

4. 7 Petiole length 

A significant variation was observed on petiole length with the 

application of dilfercru organic sources of nutrients at 20 D/\S and highl. 

signi Iicant variation "as observ ed at ..io and 60 DJ\S (Appendix I Y). AL 

20 DAS the longest (8.14 cm) petiole length was obtained from poultry 

litter (M2) and the shortest (6.39 cm) petiole length was recorded from no 

manure (M0). At 40 DAS the longest (18.38 cm) petiole length was 

obtained from poultry litter (M2) and the shortest (16.28 cm) petiole 

length was found from no manure (M0). At 60 DAS the longest petiole 

length (22.48 cm) was obtained from poultry litter (M2) and the shortest 

petiole length (20.58 cm) was found from no manure (Mo) (Table I). 



46 

4.10 Green pod diameter 

Significant variation was found due to the effect of different organic 

sources or nutrients on green pod diameter (Appendix IV). The maximum 

(1.96 cm) green pod diameter was obtained from poultry litter (M2) 

The analysis or variance revealed that. green pod length varied highly 
signi Ii cant due to the combined effect or ources of nutrients with 
harvesting stage. The maximum ( 15.45 cm) green pod length was 
obtained from poultry litter with 11 day tage after flower anthcsis 
(M211i) followed by (M211~) and (M2112) respectively. l'hc shortest (10.13 
cm) green pod length was obtained trom no manure w ith 5 <la) stages 
alter llowcr anthcsis (M01 Ii) (Table 6). 

Okra green pods harvested at different stages demonstrated highly 
significant variation on pod length (Table 5). The longest (14.72 cm) 
length or okra green pod was found from harvesting at 11 day stage (11.i) 
which was statistically similar to harvesting at 9 and 7 day stage ( 14.40 
cm and 13.73 cm respectively). The pod length gradually decreased v ith 
decreasing in harvesting duration. The shortest (I 0.87 cm) pod length was 
observed at 5 day stage after fruit set (H 1). Production of long pods at 11 
day stage was due to continuation or pod growth. Initially the growth rate 
was very high. which declined v ith increase in age of okra green pod. 
Increasing pod length in okra \! ith age v as also reported by I lazarika et 
al. ( 1997). Mohammed and Brecht (2003) stated that the size or okra pods 
\UIS related to maturity and quality. 

4.9 Green pod length 

A highly significant variation v as found due to the effect of different 
organic sources or nutrients on green pod length (Appendix IV). Poultr~ 
litter produced the maximum ( 14.26 cm) green pod length follow cd b) 

FYM ( 13.48 cm). '' hcrcas, control treatment produced the minimum 
(12.72 cm) green pod length (Table4). 
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pod among the harvesting stages. l he maximum (17.79g) weigh: ol 

A. hiuhl-, siunificant difference was round Oil wciaht or indiv iduul t!l"C\.'11 
...... .. .._ - - 

( I able .f ). 

I [ighl~ significant variation \\US observed due LI) the effect or orgunic 

sources or nutrients on indiv idual green pod weight (Appcndi-, I\'). I he 

111<1\ imurn (I 6.60g) pod weight was obtained from poultry litter ( M.) and 

the minimum ( 13.5.fg) pod weight \\as obtained from no manure ( :\111) 

4.11 Individual green pod "eight 

I light~ significant variation \\<IS observed in green pod diameter due to 

the combined effect or organic <ourccs or nutrient'> and harv csting .... cage 

(Appendix IV}. l hc maxirnum (2.19 cm) green pod diameter w a-, 

obtained from poultry liucr w ith II day hurv csting stagc t 1,lli)foll1n\ed 

b~ I Y M ( 2. I 0 cm). I he IO\\ est ( I .59 cm) green pod diameter ''a-., 

obtained from no manure" ith 5 da~ harv csiing <rage (Mui 11) ( I able 6). 

increase in diameter or pod \\ ith dclax in harv csting \\as due ll) 

continuation of pod gro« th ( I able 5 ). 

In respect of diameter of green pod. highly significant variation was 

observed among the harvesting stages. The highest (2.04 cm) diameter of 

green pod was found from 11 day stage (H1). The diameter of freshly 

harvested green pod gradually increased \: ith delay in harvesting. The 

minimum ( 1.66 cm) diameter was recorded at 5 day stage (H 1 ). The 

followed by FYM (1.88 cm), which was statistically similar to M2 

treatment. The minimum (I. 78 cm) green pod diameter was obtained 

from no manure (Mo) (Table 4 ). 
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Di Ifcrcnt harvesting stages exhibited highly signi Ii cant variation on 

number of green pods per plant. The maximum (20.56) number or green 

pods per plant was recorded from 5 day stage (II i) and the lowest ( 13. 98) 

number or green pods per plant was found form I I day stage (I l-1 ). The 

number or green pods per plant gradual I) decreased \\ ith delay in 

harvesting. The number or green pods per plant at 5 day harvesting stage 

\\as highest due LO frequent harv es ting leading LO formation or ncv, pod. 

Kothe and Chavan ( 196 7) reported that the number or pods "as reduced 

to one third "hen pods "ere allow ed to mature from be beginning and to 

4.12 Number of green pod per plant 

I lighly significant variation was found due to the effect of different 

organic sources of nutrients on number of green pod per plant (Appendix 

IV). The maximum ( 17.85) number of green pod was obtained from 

poultry litter (M2) and the minimum ( 15.30) number of green pod was 

obtained from no manure (M0) (Table 4). 

The analysis of variance revealed that highly significant variation was 

found on individual green pod weight due to the combined effect of 

organic sources of nutrients and Harvesting stage. The maximum 

(20.0 lg) green pod weight was obtained from the treatment combinations 

of poultry litter with I I day stages after flower anthesis (M21-L,) folio-wed 

by poultry litter with 9 day stage (M2H3). The minimum (l 0.31 g) pod 

weight was obtained from no manure with 5 day stage (M0H1) (Table 6). 

individual green pod was found at l l day stage (H.,). On the contrary. the 

lowest ( l l .25g) weight of individual green pod was found at 5 day stage 

( 1111. Gradual increase in weight or indix idual green rod with age '' u-., 

particularly due to accumulation of more photosynthatc (Table 5). 
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Weight of green pods per plant varied significant due to harvesting at 

different stages. The highest weight of green pods per plant (266.21 g) 

was found when the pods were harvested at 7 day stage (I-12). which was 

statistically similar to 9 day stage (255g). Whereas. 5 day harvesting 

stage (H 1) was found to gave the lowest (232.09 g) weight of green pods 

per plant. The weight of individual green pod and number of green pods 

per plant contributed weight of green pods per plant. Weight of green 

pods per plant at 5 day harvesting stage was low particularly due to lower 

"eight of individual pod. On the contrary. at 7 day harvesting stage the 

number or pods per plant was close to the highest and the weight or 
indix idual green pod was relatively much higher leading to the highest 

4.13 Green pod yield per plant 

Different sources of nutrients showed highly significant variation on 

green pod yield per plant (Appendix lV). The maximum (286.09g) green 

pod yield per plant was recorded from poultry litter (M2). Whereas. the 

lowest (202.62g) pods yield was obtained from no manure (M0)(Table 4 ). 

The combined effect of organic sources of nutrients and harvesting stage 

also showed highly significant variation on number of pod per plant. The 

maximum (22.51) number of green pod was obtained from poultry litter 

with 5 day stage after flower anthesis (M2H 1). The minimum ( 13.0 I) 

number of green pod per plant was obtained from no manure with I I day 

stage (MoH-1) (Table 6). 

one-half when they were allowed to mature after the first 3 weeks of 

picking. Again. Anon ( 1995) reported that plants harvested every three to 

four days produced three times more pods than when the pods were 

allowed to ripen (Table 5). 
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The combined effect of different sources of nutrients and harvesting stage 

on green pod yield was highly significant. The highest (303.91 g) yield of 

green pod per plant was obtained from poultry litter with 7 day stage 

(M,JI.!) followed b~ poultry liner with Ilda~ stage combination. I he 

hn\ est ( 188. 70g) green pod ~ icld per plant "as recorded lrom no manure 

"ith 5 dav staae (Mol 11) ( f able 6). 

total weight of green pods per plant. The weight of green pods per plant 

gradually declined with delay in harvesting due to decreasing number or 
green pods per plant. Dhall et al. (:2000) also stated that the number and 

weight or green pods had the highest direct effect on the ~ icld or okra 

(Table 5). 
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.t.15 Green pod yield per hectare 

Different organic sources of nutrients showed a highly significant variation 

on the green pod yield per hectare (Appendix IV). The maximum (9.54 tons) 

green pod yield per hectare was recorded from poultry litter (M:!)· Whereas, 

the lowest ( 6. 75 tons) pods yield was obtained from no manure (Mo) (Fig.6 ). 

·1 he combined effect of different organic sources of nutrients and harv csting 

stage on green pod) ield was highly significant (Appendix I\'). Ihe highcs: 

(3.65 kg) J icld or green pod per plot was obtained from poultry liucr w ith 7 

da: stage (M::l I::) followed by poultry litter with 11 day stage. The low c:« 

C.23 kg) green pod ) icld per plot was recorded from no manure with 5 da> 

~t<tgc ( t\111111 ) (Table 6 ) . 

to 9 da: and I I <h11 stages. The lo" est (~. 78 kg) weight or green pod-. per 

plot \\a::- found on 5 <la: harv esting stage (HI). Production or the highest 

weight or green rods per plot at 7 day stage was due to the combination or 
"eight or green pod and number or green pod per plant (Table 5 ). 

\\a~ found on harvesting at 7 dav stage (H-,). which was statistical!- similar 
4- _, (....; - ., 

Difference in the weight of green pod per plot among the harvesting stages 

was found significant. The highest (3.20 kg) weight of green pod per plot 

4.14 Green pod yield per plot 

Different organic sources of nutrients showed highly significant variation on 

the green pod ) ield per plot (Appendix IV). The maximum (3.43 kg) green 

pod yield per plot was recorded from poultry litter. Whereas, the lowest 

(2.42 kg) pods yield was obtained from no manure (Table 4). 
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The combined effect of different sources of nutrients and harvesting stage on 

green pod yield per hectare was highly significant (Table 6 ). The highest 

(I 0.13 tons) yield of green pod per hectare was obtained from poultry litter 

with 7 day stage (M2H2) followed by poultry litter with I I day stage. The 

lowest (6.29 kg) green pod yield per hectare was recorded from no manure 

with 5 day stage (M0H1). 

Harvesting at different stages influenced the yield of green pods per hectare 

significantly. The maximum (8.87 t/ha) yield of green pods was recorded 

from harvesting at 7 day stage (H~), which was statistically similar to 9 day 

stage { 8.50 t/ha). The minimum (7. 74 t/ha) yield or green pod was recorded 

from 5 day stage (H1) particularly due to lower weight of individual green 

pod. At 7 day harvesting stage, the yield of green pod was the maximum due 

to the combination of number of green pods per plant and weight of 

individual green pod. Green pod yield was gradually decreased after 7 day 

harvesting stage due to decreasing number of green pods per plant (Fig. 7). 
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Fig. 7. l foxt ol drttcrcnt harv csting stages on green pod) rcld per hectare 
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8.89) and cm" dung with 7 <la) stage (score R.50) and less attracuvc green 

pod (score? 83) was produced from no rnanure w ith 11 da) stage (Mui 11 ). 

Combined effect of organic sources of nutrients \\ ith harvesting stage had 

<igni ficant in Ilucncc on attractiv cness ( r able 6 ). Most attractive green pod 

(score 9.17) was produced from poultry litter combined with 7 day stage 

(M1I 11) '' hich \\US statisticallv similar to l'YM with 7 dav stage (score - . - ~ 

the di ffercnt harvesting stages. Green pod harv cstcd at 7 da~ stage ( 11,) 

\\US most attractive (score 8.55) followed h) 5 day harvesting stage (score 

7 .66) the less attractiv c green pods (score 3 .04) "ere obscrv cd at I I day 

harvesting stage (11 i) ( I able 5 ). At 7 <la) stage the green pods became 'cry 

auractiv c due to bright green color and attractive si/C and shape ol the 

pods. At 5 day harvesting stage. though the color of green pods \\US VCJ! 

bright green hut size was vcr, small. Alter 7 day harvesting stage. 

auracuvencss was dually decreased due to less attractive color. large sue 

and undesirable shape of pods. 

l liahlv sianificant variation in score ofattractiveness was observed arnonu - .. - - 

4.16 Attractiveness 

Attractiveness of okra green pod was estimated in score by eye estimation 

with JO to J scale (most attractive to less attractive). Attractiveness of okra 

green pod was, in flucnccd h) color. size. and shape and free from 

blemishes. So in case of numbering color, size and shape was considered. 

Highly significant variation in score was observed among the organic 

sources of nutrients. Poultry litter (M2) produced the most attractive green 

pods (score 6.59) which was statistically similar to FYM (score 6.35). Less 

attractive green pods (score 5.77) were produce from no manure 

trcatrncnu M0)( I able-l ). 



Storage ability of okra green pod harvested at different harv csting stages 
showed highly significant variation. The IO\\Cst storage abilir, (3.02 days) 
was found in the pods harvested at 5 <lay stage ( 111 ). I he highest storage 
abilir, (4 08 days) was recorded at 7 day harvesting stage (JI,). which was 
-tatistically similar to 9 <la) harvesting stage (3 75 days). When the green 
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4. I 8 Storage ability 
Storage ability of okra green pod i.;; an important qualitative character. 
Storage ability of okra green pods treated w ith different organic sources of 
nutncnts showed h1ghl) significant difference. Storage ability \\as measured 
in days up to which the pod remained in marketable condition. lhc maximum 
storage ability (score 3. 79) of okra green pod w as observed from poultry litter 
(M2) and the minimum storage ability (score 3.25) was observed from no 
manure (M0). Poultry litter and FYM was statistically similar in thi-. respect 
(T able 4). 

Combined effect of organic sources of nutrients with harvesting stage had 
highly significantly influence on the tenderness of okra green pod (I able 6 ). 
I YM combined with 5 day harvesting stage (M11li) produced the most tender 
green pods (score 8.63) followed by poultry litter with 5 day harv esting stage 
(score 8.55). I he most hard green pods (score 2.10) \\US obtained from no 
manure combincd w ith 11 <la) harv csting stage (M0Ili). 

The present study demonstrated a highly significant variation among the 
harvesting stage. The most tender green pods (score 8.39) was found at 5 day 
harvesting stage (H1), which was statistically similar to 7 day harvesting stage 
(score 7.47). The most hard pods (score 2.26) was found at 11 day harvesting 
stage (H4). Tenderness was decreased with the increasing age of green pods 
(Table 5). 

4.17 Tenderness 
Tenderness is one of the most important qualitative characters for green okra 
in the consumers market. The tenderness of green pod was significantly 
influenced by the organic sources of nutrients. Tenderness of green pods was 
estimated in a I 0 to I scoring scale (lender to hard). The most (score 5.88) 
tender green pod was produced from FYM (M3) followed by poultry litter 
(score 5.85) and cow dung (score 5.83). Less tender green pod (score 5.51) 
was produced from control (Mo) treatment (Table 4). 
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Benefit cost ratio: 
In the combination of organic sources of nutrients and harvesting stage the 

highest benefit cost ratio ( 1.45) was found from M2112. The second highest 
benefit cost ratio ( 1.34) was found from M3112. The lowest benefit cost ratio 
(0.04) was found from Mil 14 (Table 7). 

obtained I mm M ,11 '· I he low est net return ( I I\. 16:23) was obtamcd from 
M1ll1 ( l ahlc 7). 

Net return: 
In case ol net return different treatment cornhinauon showed different tvpcs 
or net return. In the combination of organic sources or nutncntx and 
harv est mg stage the highest net return ( I K. 72088) was obtained trorn M ,11, 
and the second highest net return ( 11'. 6534 7) was .... 

Gross return: 
In the combination or organic sources of nutrients and harv csung stage the 
highest gross return (I K. 121660) was obtained from M ,1 J, and the second 
highest gross return ( I K 11 ~980) was obtained from M ;11,. 1 he lowest gross 

return ( I I\.. 17170) 'A-as obtamcd Imm M01I1 ( I able 7). 

4.J 9 Economic analysis 
Economic analysis in the present experiment was done to find out the gross, 
net return and the benefit cost ratio and presented in this section. 

Interaction effect of organic sources of nutrients with harvesting stage had 
significant influence on storage ability of okra. The maximum storage ability 
(score 4.10) of okra green pod was observed from poultry litter combined 
with 7 day stage (M2H2) and the minimum storage ability (score 2.95) was 
observed from no manure combined with 5 day stage (M0ll1) (Table 6). 

pods were harvested at 5 day stage, they were very soft, tender high moisture 
content and susceptibJe to storage loss. As a result, their storage ability was 
very low. On the other hand, an increase in pod age, fibereness increased and 
decreased the moisture content of pods. l lltirnately, their wilting tendency 
was gradually decreased. But the) gradually turned yellow and showed the 
sign of dryness starting from the base under storage condition. Aller 7 day 
harvesting stage, the rate of yellowing, increased (Table 5). 
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H1= 5 day stage 
H2= 7 day stage 
Hi= 9 day stage 
H4= I I day stage 

Mo= No manure 
Mr=Cowdung 
M2= Poultry litter 
M3= FYM 

Treatment Cost of Yield Gross Net return I Benefit I 
combination production (t/ha) return (TK./ha) 1 cost ratio (TK./ha) (TK./ha) 

MoH1 41517 6.29 63000 21483 0.52 
M~z 39587 7.12 85540 45953 1.16 
MoH3 37565 6.87 55060 17495 0.47 
MoH4 35430 6.74 37170 1740 0.05 
M1H1 50535 7.55 75600 25065 0.50 
M1H2 48578 8.75 105100 56522 1.16 
M1H3 46559 8.39 67220 20661 0.44 
M1H4 44457 8.36 46080 1623 0.04 
M2H1 51543 8.85 88600 37057 0.72 
M2H2 49572 ] 0.13 121660 72088 1.45 
M2H3 47539 9.58 76740 29201 0.61 
M2H4 45542 9.59 52845 7303 0.16 
M3H1 50605 8.25 82600 31995 0.63 
M3H2 48633 9.49 113980 65347 1.34 
M3H3 46646 9.17 73460 26814 0.57 
M3H4 44592 8.58 47290 2698 0.06 

Table 7: Cost and return of okra as influenced by organic sources of 
nutrients and harvesting stage 



Chapter 5 
Summary and Conclusion 
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From each plot IO plants were randomly selected and identified with tag 
for collection of data. Data were recorded on growth and yield contributing 
characters such as plant height, plant diameter, number of leaves per plant, 

number of branches per plant, leaf length. leaf breadth. petiole length, 
number of days to first flowering. green pod length. green pod diameter. 
individual green pod weight. number of green pod per plant, green pod 
yield per plant green pod yield per plot, green pod yield per hectare, 

attractiveness of green pod, tenderness of green pod and storage ability. 

The data were statistically analyzed by using MSTA T-C package program 
to evaluate the treatment effects. 

The two factor experiment was laid out in Randomized Complete Block 
Design (RCBD) with three replications. There were although 16 treatments 
combinations in this experiment. In the experiment. the size of each unit 

plot was 3m x 1.2 m and 12 plants were accommodated in each plot with a 

spacing of 60 cm x 50 cm. Each unit plot had 2 rows and each with 6 

plants. The okra seeds of cv. BARI Dherosh-l were sown on 23 April. 
2006 and the green pods were harvested from 4 June to 30 August, 2006. 

An experiment was conducted to find out the effect of organic sources of 
nutrients and harvesting stage on the growth yield and quality of okra The 
experiment was earned out at the farm of Sher-e-Bangla '\gricultural 

University, Dhaka during the period from April 2006 to August 2006. Ihc 
experiment consisted of two-factors such as factor A: Organic sources of 
nutrients; factor B: Harvesting stage. There were four sources of nutrients 
Viz. i) cow dung, ii) Poultry litter iii) Fann Yard manure (FYM) and iv) 
Control (no manure) and four harvesting stage Viz. i) Harvesting 5 days 

after flower anthesis (5 day stage), ii) Harvesting 7 days after flower 
anthesis (7 day stage), iii) Harvesting 9 days after flower anthesis (9 day 

stage) and iv) Harvesting 11 days after flower anthesis (11 day stage). 

SUMMARY AND CONCLUSION 
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The result of the experiment further showed that parameters i.c. plant 

height. number of leaves per plant. number of branches per plant. leaf 
length. leaf breadth, were observed significantly influenced by the 
harvesting stage at 60 DAS. 5 days harvesting stage enhanced to maximize 

the plant height (98.26 cm), plant diameter (2.86 cm). number of leaves per 
plant (21.48), number of branches per plant (3.70). leaf length (17.96 cm). 
leaf breadth (23.32 cm), petiole length (21.87 cm) and total number of 
green pod per plant (20.56). The minimum result was obtained on the 
above parameters from 11 day harvesting stages. The maximum green pod 
length (14.72 cm), green pod diameter (2.04 cm), and green pod weight 
( 17.79 g) were obtained from 11 days harvesting stage and the minimum 

from 5 day harvesting stage. The maximum yield per plant (266.21 g). 
yield per plot (3.20 kg) . yield per hectare (8.87 tons). the most attractive 

The result of the experiment showed that all the parameters except number 

of days to first flowering were observed highly significant or significantly 
influenced by the sources of nutrients. Poultry litter causes early flowering 
(42.26 days). The maximum plant height (33.08 cm, 72.42 cm and 108.60 
cm at 20. 40 and 60 DAS respectively ), plant diameter ( 1.45 cm. 2.08 cm 
and 2.92 cm at 20, 40 and 60 DAS respectively), number of leaves per 
plant (7.23 , 16.76 and 22.17 at 20, 40 and 60 DAS respectively), number 
of branches per plant (1.87, 3.61 and 3.83 at 20, 40 and 60 DAS 

respectively), Leaf length (8.89 cm, 17.32 cm and 18.19 cm at 20, 40 and 
60 DAS respectively), leaf breadth (8.71 cm, 22.10 cm and 23.43 cm at 20, 
40 and 60 DAS respectively), petiole length (8.14 cm, 18.38 cm and 22.48 
cm at 20, 40 and 60 DAS respectively), green pod length (14.26 cm), 
green pod diameter (l.96 cm), individual green pod weight (16.60 g), 
number of green pod per plant (17.85), green pod yield per plant (286.09 

g), green pod yield per plot (3.43 kg), green pod yield per hectare (9.54 
ton), the most attractive green pod (score 6.59) and the most tender green 

pod (score 8.39) were produced by the poultry litter treatment. The 

maximum storage ability (3.79 days) was observed from FYM treatment 
but it was statistically similar to poultry litter treatment. 



respectively from poultry litter and 7 day harvesting stage. The above 
mentioned treatment combinations also gave the highest green pod) ield of 
okra ( 10.13 ltha). Jn case Of quality Of okra green pod poultry litter 
combined with 7 day stage gave the most attractive (score 9.17) okra green 
pod and the highest storage ahility (4.10 days) okra green pod found from 

Combined effect of organic sources of nutrients and harvesting stage had 
highly significant influence on plant height, plant diameter, number of 
leaves per plant, number of branches per plant, leaf length, leaf breadth and 
petiole length at 60 DAS. Poultry litter combined with 5 day harvesting 

stage produced the maximum plant height ( 112.30 cm). plant diameter 
(3.02 cm). number of leaves per plant (23.02). number ot branches per 
plant (4.10). leaf length ( 18.91 cm). leaf breadth (24.33 cm). petiole length 
(22.69 cm) at 60 days after sowing and the highest number of green pod 
per plant (22.51 ). Ihe maximum green pod length ( 15.45 cm). green pod 
diameter (2.19 cm) and green pod weight (20.01 g) were obtained from 
poultry litter combined with 11 da) harv csting stage But the maxrmurn 

) icld per plant (303.90 g). ) ield per plot (3.65 l...g) and ) ield per hectare 
(I 0.13 ton) were obtained from poultry litter combined \\ ith 7 day 
harv esting stage. For attractiveness poultry litter comb med with 7 Ja) 
stage gave the best result. Jn case of tenderness FYM combined \\ ith 5 day 
harvesting stage gave the best result and in case of storage ahilitv I YM 
combined with 7 dav staac aav e the longest storage abilitv. Considcnnu 

... "-" """ - - ~ - 
grow th or plant poultry litter combined \\ ith 5 day stage gave the best 
result but in case or all the growth parameter the treatment was staustically 
similar to poultrv litter combined with 7 <la) stage. When the main effect 
ot sources of nutrients and harvesting stage on the ) icld per hectare were 
considered. the highest \ icld 9.54 t ha and 8.87 ttha were obtained .... . 

green pod (score 8.55) and the longest storage ability (4.08 days) were 
obtained from 7 day harvesting stage. The minimum yield, less storage 

ability and the most tenderness of green pods were found from 5 day 
harvesting stage. Less tender green pod was produced from 11 day 

harvesting stage. 
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1. In this study only three organic sources of nutrients (cow dung, 

poultry litter and FYM) were investigated. Other organic sources of 
nutrients· performance may be investigated. 

2. Combined effect between or among the organic sources or nutrients 
may be investigated. 

3. Time of application of organic sources of nutrient may be 
investigated for growth. yield and quality. 

4. Ilcrc four harvesting stage (5. 7. 9 and 11) was considered which 
was two days interval. One day interval may be considered (i.e. 6. 7 
and 8) 

Conclusion: 
Considering the situation of the present study, further studies m the 
following areas may be put forwarded: 

From the above discussion it is suggested to the farmer that using poultry 

litter as nutrient source 7 days pod harvesting will give the maximum yield 
and quality green pod of okra. 

FYM combined with 7 day stage. The tenderest green pod produced from 
FYM combined with 5 day harvesting stage but it tented to short storage 
ability. Poultry litter combined with 7 day stage gave the height (J .45) 
benefit cost ratio and the lowest (0.04) benefit cost ratio was observed 
from CO\\ <lung \\ ith I I day stage. 
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Source; SRDI 

Characteristics Value 
Particle size analysis (Mechanical 
analysis) 
% Sand 27 
%Silt 43 
%Clay 30 
Textural class Silt clay 
Chemical analysis 
Ph 6.7 
Organic Carbon(%) 0.45 
Organic Matter(%) 0.78 
Total N (%) 0.03 
Available P (ppm) 20.00 
Exchangeable K (me/I 00 gm soil) 0.10 
Available S ppm 45.00 

b. Physical and chemical properties of the initial soil 

Morphological Feature Characteristics 
Location Center farm SAU Dhaka 
AEZ Madhupur Tract (28) 
General Soil Type ShalJow and Brown Terrace Soil 
Land Type High Land 
Soil Series Tejgaon 
Topography Fairly leveled 
Flood Level Above Flood Level 
Drainage Well Drained 
Cropping Pattern Fellow Lettuce 

a . Morphological Characteristics of the experimental field 

Appendix I. Characteristics of entire farm soil as analyzed by Soil Resources 
Development Institute (SRDI), Khamarbari , Farrngatc , Dhaka. 

APPENDICES 
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Continued . 

rrst give t e icx mar in l e ca egory l ien give mar 'S 

SI.No. Category of shape Distribution of Your given 
marks marks 

01 Excellent Shape 9-10 
02 Very good 6-8.99 
03 Good 3-5.99 
04 Not so good 1-2.99 
05 Not good at al I 0 

3. Which category expresses the shape of this okra green pod? 
(F. . h ti k k i h t I . k ) 

2. What quality a okra green pod should have to be more attractive'? 

Ans: 

Age: 

Educational Qualification: 

Occupation: 

1. Do you like okra green pod as vegetables? 

(Put the tick mark in the following box) 

a. Very much O 
b. Medium 0 
c. Not so D 
d. Not at all D 

Address: 

Name: 

Father's Name: 

Mother's Name: 

SL No.: 

Questionnaire 
For Attractiveness and Tenderness of okra green pod 

Department of Horticulture and Postharvest Technology 
Sher-e-Bangla Agricultural University 

Dhaka-1207 

Appendix V: Questionnaire 
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~:·ri n '•r-f.,,, ~ ~'" 
'1 ~ 70(02..) 
., ~ll'V f'.31'0· D& 

Signature of the respondent 
with date 

Thank you for co-operation 

06 Ver hard 0 

Your given 
marks 

Medium tender 
Less hard 
I lard 

01 
02 
03 
04 
05 

Too much Tender 
Tender 

marks 
8-10 
5-8 
3-5 

1-3 
0-1 

Category SI.No. 

6. How tender this green pod is? (Break the tip of the pod and feel) 
(First 1ive the tick mark in the catcuor th<.:n iive marks) 

Distribution of 

Tenderness 

SI. No.: Oucstion number Total Marks Average 
Of 3 
02 4 
03 5 

(First give the tick mark in the category then give marks) 
SI.No. Category Distribution of Your given 

marks marks 
01 Very large 0-1.99 
02 Larue 3-4.99 
03 Medium 7-10 
04 Small 5-6.99 
05 Too small 1-2.99 

5. What is the size of this okra green pod? 

05 Yellowish Green 0-1. 99 
04 Pale Green 2-3.99 

Your given 
marks 

4. What's the color of the pod? 
(First give the tick mark in the cate 1ory then oive marks) 
SI.No. I Category Distribution of 

marks 
01 Dark Green -1-5.99 
02 Hrig,ht Green 8-10 
03 Li iht Green 6-7.99 


