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ABSTRACT 

A held experiment was conducted at the Sher-e-Rangla Agricultural L niversitv itrni 

during the period from November. 2005 to February, 2006, to find out the opumun) 

levels of N and sowing date for maximum yield of pea. there are IS treatments 

combinations comprising of four levels nt N (0. 30. 60 and 90 kg N ia . ouc iimllv 

organic and another one control. The treat ments were: T j  = Control. I: = 30 kg N/fm. 1 

= 60 kg N/ha, T4 = 90 kg N/ha. 'I's = PKS but no N, T= Organic. A common dose of 75 

kg I'205 ha1. 60 kg 1(20 ha', (;ypsuni 10kg ha1  and 7.nSO4  2 kg ha were applied to all 

plots except control and organic ploL. There were three sowing date. November 8 1 1, 

November 28th• 
 2005 and December 0". 2006. The maximum plant height ( '..531n }. 

highest number of branches/plant (.1.62), Itighest yield of green pod (7.04 u'ha). highesi 

number of pods planrI  (8.33), highest matured seed yield (2.02 I/ha), were recorded 

under the treatment 90 kg N ha as well as at the sowing date November 28. The yields 

due to different treatniejits ranked in the order of >i'>T>T1  The interaction 

effect of sowing date and different doses of fertilizer showed statistically significant 

difference in consideration of tzreen pod yield. matured seed yield and non significant 

effect on plant height, number of pods plani etc. The maximum NPK content in plain 

tissue were recorded at the sowing date November 28. From the viewpoint of yiekl and 

nutrient content of garden pea and the nutrient requirenwnt of the crop. the N. P and K 

combination at the rates of 90 kg N, 75 kg P205  and 60 kg 1(20 /ha was considered to he 

the balanced combination of fertilizer and 28th 
 November, is the optimum sowing date for 

the maximum output through cultivation of pea in Deep Red Brown Terrace Soil of SA Ii 

Lhrm. 
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ABSTRACT 

A field experiment was conducted at the Sher-e-Bangta Agricultttral University iitrm 

during the period from November. 2005 to FebrL,arv. 2006. to tind otiL 111V optimair 

levels of N and sowing date For maximum yield of pca. lucre are IS treatnients 

combinations comprising of four levels of,  N (0. 30, 60 and 90 ke N ha 5, one fully 

organic and aumber one control. The treatments were: l - Coiurol, 12 = 30 kg N/ha. T1 

60 kg N/ha, 1'4= 90 kg N/ha, T4 = PKS bttt no N, 	Organic. A conimon (lose of 75 

kg NOs ha". 60 kg KO ha". Gypsum 10 kg ha" and ZnSO4 2 kg ha" were applied to all 

plots except control and organic plots. There were three sowing date, November IS. 

November 78th 
2005 and December I 0', 2006. the maximum plant height (-I I .53 ciii). 

highcst number of branches/plant (4.62). lugi'iest yield of green pod (7.64 Liha). highest 

number of pods plant'' (L33), highest matured seed yield (2.02 Llin). "crc :'ccoded 

tinder the treatment 90 kg N ha" as well as at the sowing date November 28. The yields 

due to dilkrent treatments ranked in the order of 'l'.i>l'>'l',>]'c>'f',,>'l 	the interaction 

clThct of sowing date and dilThrent doses of ferulizer showed statisLicully signIficant 

difference in consideration of green pod yield, niatured seed yield and non signiFicant 

effect on plant height, number of pods plant" etc. The max inium NPK content in plant 

tissue were recorded at the sowing date November 28. From the viewpoint of,  cud and 

nutrient content of garden pea and the nutrient requiremnemu of the crop. the N. I' and K 

combination at the rates of 90 kg N. 75 kg P105  and 60 kg K20 'ha was con'idcred to be 

the balanced combination of fertilizer and 29 November, is the optimum sowing date for 

the maximum output through eultivatio,i of pea in Deep Red Brown 'l'err:icc c<i I 
farm. 



LIST OF APPENDICES 

APPENDIX 

H 

lv 

TITLE 	 PAGE 

-- 
Analysis of variance of the data on effect of different sowing 	

87 

date and doses of fertilizer on yield contrihuting characer of 
pea 	______ ____ 
Analysis of variance olthe data on ciThet _____ of dilThrcnt sowing 	87 
date and doses of fertilizer on yield contributijut character and 
yield of pea 

Analysis of variance of the data on cflèct ofdilTcrent sowin_g 	88 
date and doses of fertilizer on N, P, K and S uptake by plant 
after harvest of garden pea 	 I  

Analysis of variance of the data on effect ot'dilibrent sowing 	88 
date and doses of fertilizer on N. P. K and S in soil after 
harvest of pea 

Effect of different sowing date on N. I', IC and S tip;ike by 
pnt after harvest of garden pea 
Interaction effect of dffercnt doses of sowing date and 
different doses of nitrogenous fertilizer on N. P, K and S 
uptake by plant after harvest of garden pea 

05 

VI 

of 

93 

04 

vu 





INTRODUCTION 

The pea (Piston swivion) is a spreading herhaceous annual self-pollinated legume 

crop, under sub-ihmily Papilionideac belonging to the litnii Iy legurn inos;te. pea is 

a cold climatic crop. It can be grown in tropical area,., at high ;tltitudes ol' LII) to 

2700 m and during cold winter months in the sub Iropies. [he crop is reported to 

perlorm better in sub tropical areas having a winter cold period of, the month 

duration (N4akasheva. 1983). Rice-wheat combinations have a!wa\s piedo:ninated 

the traditional diets of the people of Bangladesh. Rice and wheat are grown on the 

mOre productive lands, leaving the pulses to the marginal land. I lowever, 

emphasis on cereal production in official Food policies has led to the negligence o f,  

nroducuou of pulses in recent yeats. It has reduced (lie per capita in :ti;abi I in of'  

protein. The pea is grown mainly for green pods and seeds are used as vegetables. 

Matured seeds can be used for preparing dclicious foods. Cultivation of this crop 

is highly profitable and attractive to the fhrmers lbr its short dL:rahi I tv and Ii igli 

market value. It takes about 60 to 65 days from sowing to its green pod harvest 

and 70 to 80 days for matured seed harvest. Inclusion of peas iii crop rotaLion 

heLps to improve soil fertility and yield of succeeding crops (Ran; and Sltarma. 

1993). It is also attractive to the farmers for its agronomical value. As a nitrogen 

txing crop with a high assimilating capacity of roots, it utilizes the chemical 

compounds which are low in soltthiliiy and rare!): accessible to cereals from (lie 



cultivated soil layer to deeper layers. As a preceding crop, 	Iheilitates the 

efficiency of using utilization of organic matter by subsequent crops. especially 

gram and cash crops. In Bangladesh. it Can be grown suecesstIdlv after 11w han est 

of transplanted anian or jute crops. The hioniass of pea can be used as green 

manure, which can increase both nitrogen and organic matter content of the soil. 

The pea is grown mainly for young pod to get tender green seeds as vegetables. 

The matured seeds can be used for preparing dal' or •chaipati' and other delicious 

loads. For its high nutritive value and stiluptuotis taste, it has g:iiiied p'ptihrity 

Green pea is rich in vitamin and protein. Matured seed contains 9-15% water. I8- 

35% protein, 4- 10% sugar, 0.6-1 .5% tin. 2-I 0% cellulose and 24% minerals 

(Makasheva, 1983). Pea contains most of the amino acids. Aler the main produce 

is used, the waste material of pea, still reach in protein, can serve as a reserve for 

mprov ing the quality of animal leeds. 

Successful production of pea depends on various factors. Date of sowing. Fertilizer 

dose etc are the most important Eiietors which assure belier COl)  product ion. As the 

demand of green pea is increasing day by day and the farmers also want 10 ensure 

the high price by marketing it as early as possible. The experimental pea variety is 

a short durable variety and if it is suitable for earl\ winter, it wiN hL' eons idered iis 

a very much profitable crop to the farmers. Pea responds greatly to major essenlial 

nutrient elements like nitrogen, phosphorous and potassium in respect of its 

growth and yield. On the other hand, manure like cow dung when applied helps 



maintain good soil structure besides being a continuous source or nutrient. 

However, in soils having low organic matter and N content, the add:ton of' 

fertilizer at the rate of 15-30 kg N/ha has been found to be beneficial (Mclean et 

a!, 1974; Sonia. 1974; Ahnied and Shati. 1975; •fhevino and Murray. 1975; Foutes 

ci a!, 1979). The green pod yield increases with increasing rate of N zipplication UI) 

to 40 kg N /ha (I3hopal and Singh, 1990). Significant yield response to the addition 

of36 to 90 kg 11205  /ha were reported (Sen and Kavitkar. 1958; SinJt. 1995). 

it is imperative that an optimum dose of nitrogen and sowing time of pea should 

be determined for its better production. This experiment was therefore. undertaken 

with the following objectives: 

To study the growth and yield performance of pea based on different 

sowing datc. 

To study the growth and yield of pea h\ us;n dilYcren doE.'s 01 N 

fertilizer. 

To study the interaction effect of different sowing time and doses of N 

on the yield and yield contributing characters of pea. 
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A. 

REVIEW OF LITERATURE 

Different aspects of the present iuvcsttgation have been reviewed under the 

following heads: 

2.1 Effect of nitrogen on yield and yield attributes of pe 

Inoculation with efficient strain of Rhbobium may he suflicicnt to meet the 

requirement of N in normal soils. However, in soils having low organic matter. 

low N-conient. the addition of fertilizer N at the rate of 15-30 kg/ha has been 

Ibund to be benehejal (McLean ut cii.. 1974. Sonia. 1974,   A limed and ShalL 

1975). This is to help the crop establishment in its earlier growth stage before the 

nodules start Jixing nitrogen. Tej Singh ci al. (1975) concluded from different 

experiments that Low dose ofN (15-25 kg/ha) combined with niocLerate increments 

ofP (40-60 kg P205/ha) produced higher grain yield in inungbean. 

Lvsenko (1981) concluded that a foliar spray with N IS 
 (as urea or amman ium 

nitrate) at the end of the vegetative growth period of pea increased the seed protein 

contents by 4.2% and N15  applied to leaves was :tecLlnlulated in :!,lc)hIIli;Is. I le also 

observed that N as urea was more effective than N as animonium sulphate. 

Koylijarvi (1986) investigated the effect of different N fertilizer rates (0-120 kg 

N/ha) and inocuLaiion with /?J;i:obiuin on peas and peu:oat mixture. He reported 

4 



that increased in N rate up to 100 kg/ha increased seed yield and the hIghest yield 

- 	 (av. 2.03 tlha) were obtained with 50 kgN. 

Sinha et ci. (1986) conducted an experiment with a pea/maize cropping Sequence, 

seed inoculation with Rhizobium or phosphobacteria and/or application of 30-90 

kg P 20 5/ha to peas increased the N fixation in soil and N. P and K uptake by the 

crop. Data on the effects of the treatnienis on N, P and K uptake by the crop. Data 

on the effects of the treatments on N, P and K uptake by the succeeding maize 

crop are given. The positive balance ofN and available I' in soil after peas became 

negative a 11cr maize. 

Simon (1986) conducted an experiment of pea with 0, 30. 60 and 100 kg N/ha. 

They concluded that yield sometimes decreased at high N rates. 

Salinas et al. 1987) conducted an experiment on Pea cv. SP-290. which was 

grown in nutrient culture at 0. 0.5. 2.0 or 8.0 ppm B and 125. 250. 5(R) or 1 000 

ppm N but when 13 was yield Limiting N rate had no influence on B toxicity. [3 

accumulation in leaves, roots and shoots, but not in pods. increased as B increased. 

13 + N trealnients produced variation in plant mineral composition but values were 

considered to be within the normal range for peas with the exception oL' those of 13 

and N. It was concluded that yield reductions were directly attributable to B 'nd N 

treatment. 



Cebula Cl cxl. (1987) conducted an experiment of pea with N at -10 or 90 ku .11 ;1 :i 

aminoniurn nitrate was applied pre-sowing or post-emergence and the effects of 

the treatments on available soil N (NJ-I4  and NO3), yield and quality pai-aiiietcrs ol 

the dwarf cv. Bordi and the vigorous cv. Nie were investigated. [lie 2 cultivars 

responded similarly, with only a slightly higher soil N being fount! under Nike, 

which had a larger root system. Crop yield and quality were not inlltieiiecd 

significantly by the treatments and lower protein content in fresh seeds o I' l3ordi 

was noted only in the untreated control. Lilneklawy ci cxl. (1988) reported that the 

application of 60 kg NI feddon or seed inoculation with a local inoculum (Okadin) 

or an introduced inoeulum (TAL) increased N uptake and green pod yield. I[hey 

also Ihund that 15 kg N/ feddon plus TAI.. increased seed vields II iecldoii - 0.42 

ha). 

Pachauri ci cxl. (1988) in a 2 years trial with garden pea cv. I .incolii applied N at 0. 

37.5 or 75 kg/ha. P10 at 0, 75 and ISO kg/ha and K 20 at 0. 50 and 100 kg/ha. A 

a 

	

	 basal dose of FYM was applied at 5q/ha. The highest seed yield was obLined on 

the plots receiving N: P205:I(20 at 75: 150:50 kgTha, respeetive1'. 

- Deschamps and \Very (1989) concluded that irrigation and or N applicatun 

increased OM production more markedly in chickpea than in peas. Roth chickpea 

and Pea received 40 kg N/ha which were applied in 3 split doSes. S aizuhhi and 

C;rewal (1989)   conducted a field experiment with a new pc CLI Iii ai (I laraboniut 

by applying N at the rates of 0. 25 and 50 kg/ha 11Dm three sources (viz, calcium 
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ammonium nitrate, urea and ammonium sulphate). 1120 at 30 and 60 kg/ha in all 

possible combinations with N. They observed that the sources of N had no 

appreciable effect on the indices studied but the rate of N and P at 50:30 kg/ha 

gave the highest yield of 70cj/ha compared with 33.3q/ha in the non fertilized 

control. Naik (1989) also found that, the closest spacing and N and P at the highest 

rates resulted in the highest yields but no appreciable response to K was observed. 

I3hopal and Singh (1990) concluded an experiment with the semi dwarf garden pea  

cv. Lincoln. received N at the rate of 0, 20, 40 and 60 kg/ha and PU at 0. 30. 60 

and 90 kg/ha with K20 at 30 kg/ha. They concluded that the mean green pod sield 

increased with increasing N rates up to 40 kg/ha (1.57 tiha) and then decreased at 

60 kg/ha. Vigorous vegetative growth was attributed at the highest N rates. Simon 

(1990) in a pot trial used 5 Rhizohiwn strains on 3 new and one local varieties of 

garden pea. Inoculation with selected strains in most cases increased seed yield as 

compared to the use of unselected native Rhizobia. there were sign Iiezuit 

differences between different variety and Rhizobial strain combinations. High 

l'NA (total niLrogcnase activity) was aeeotnpauied by hu!n plant biumass hut 

failed to improve seed yield. 

Vijai et cxl. (1990) carried out an experiment with garden pea Cv. Bonneville 

showed that increasing rates of N or P application signilicantly increased rowth 

and pod yield. At the highest rates of N and P205  application (45 and 80 kg'ha. 
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respectively) showed the best perlormance in terms of yield and yield attrthutes of 

garden pea. 

Sati et al. (199 1 ) conducted -,in experirneni in loam soils having 1)i1-7.1 by using N 

fertilizer in different ways as (a) 25 kg/ha as basal dressing, (b) IS k&ha as basal 

application 10 kg/ha as top dressing. (c) 15 kg/ha as basal -'- 10 kg/a aafliarhsb  

spray and (d) only seed inoculation. They did not tncI any significant v;irial ion on 

yield and yield attributes of' pea (cv. Arkel) by imposing the dilThrent treatments. 

however, inoculation increased the nodulation signiticantly, but (lid not thvour the 

growth or yield of pea. 

Azad ci al. (1992) conducted an experiment with field pea cv. PG-3 on soils 

having organic matter contents of 0.19. 0.38 or 0.44% with varying N levels ol 0. 

IS. 30, 37 or 45 kg/ha. Yields without N:  were 1.97. 1.28 and 1 .35 I<g seed/ha on 

the 3 soils respectively, while yields at the highest N rates were 2.94. 2.05 and 

2.09 lJha. Response to applied N decreased with increasing soil carbon. 

Singh et ci. (1992) reported that field pea cv. Rachna. receiving N-P-K-Zn at the 

rate of 18-46-40-25 kg/ha gave the highest grain yield of 2.97 i/ha in 1 093-R1 nild 

3.16 tiLia in 1984-85. The highest net return was obtained with application oL 46 k 

P/ha. Addition of N fertilizer to soil had favored the yield of cowpca (Tizon 1968, 

\Vorley ci al. 1971). Rahman and Quasem (1982) reported that under L3angladesh 

condition N addition tip to 60 kg/ha gave (lie positive response in cowpea. 

8 



Negi (1992) carried out an experiment with vegetable pea at 4 levels ol N (10, 20. 

40, 60 kg/ha) and 3 of p (0. 60, 120 kg P'Oçfha). I-Ic reported that the highesi 

green pod yield could be obtained at the N rate ol'20 kg/ha. A combination of 20 

kg N and 60 kg P2051ha produced yield up to i .72 JRZL. Agarval and Kl4lnar 

(1993) reported that lentil plants inoculated with Rhi:oI,ium lixed more 

atmospheric N and produced significantly higher yield attributes and grain yield 

than in uninoculated plant. They also obtained significantly higher grain yield at 

the rate oF 20 kg N/ha compared with that in the control 

0-Conner c/ cii. (1993) reported that early sowing increased N1 fixation by as 

much as 96 kg N/ha compared with late sowing. They also concluded that early 

sowing improved the probability of peas contributing to soil total N. 

Rana and Sharma (1 993) conducted a field experirneru on sandy loam soil with 

direct seeded upland rice (cv. (3ovind) in Kharif season on the same plots where 

chickpea (cv. Pg- 114), field Pea (cv. Azad P-I), lentil (cv. Pt. 406) and wheat (cv. 

I ID 2329) were grown in previous winter. Rice was given 0, 40, 80 or 120 kg 

N/ha. The hithest rice equivalent yield obtained in the field pea rice cropping 

system. Pkalita ci cii. (1994) reported that foliar spray of 2% N at I rst flowering 

and post flowering stages of pea produced significantly higher yield in the treated 

plot compared with the control. They also concluded that N stress both at 
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(lowering and pod filling stages was likely responsible for decline in yield 

performance of pea. 

l3ahl cial. (1995) conducted an experiment with peas cv. PG 3 were given 0-60 kg 

N and 0-60 kg P205/ha. Application of 40 kg N and 30 kg P205/ha was optim11 um br 

seed yield and N and P uptake. Nitrogenase activity was decreased by .10 and 60 

kg N/ha, particularly at 0 and 30 kg P'O.ilha. 

Singh ct al. (1995) conducted an experiment on the performance of 29 cowpea 

(Vigna unguiculata) genotypes, grown under zero and 120 kg N/ba applied in two 

equal splits, were evaluated with respect to their nodulation and nitrogen 

assimilating characteristics. Nitrogenous fertilization treatments, in general, 

inhibited not only nodulation capacity but also nodule growth. There was an 

increase in the nodule and root nitrate reductase aelivity in krtilizer-treatcd plants. 

However, in general, no nitrite accumulation was observed. \Tarieties LC240890 

and EC 170606, which exhibited good nodulation and desirable metabolic 

characters under the fertilizer treatment, and are recoinmeticled For use in cereal-

based intereropping systems. 

Saini and Thakur (1996)   conducted a held experiment during the sunimer seasons 

of 1990-91, at Leo with peas cv. Lincon and given 0-60 kg N and 0-66 kg PIha. 

Mean green pod yield increased with up to 30 kg N (17.4 L/ha) and was the highest 

with up to 52.8 kg P. In a same kind ofexperiinent by Michaloic (1997) ibund that 
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highest seed yield and best seed quality (as determined by vitamin C. saceharose 

and macro-and inieroelements contents) were obtained by applying 40 kg  N. 

Gangway ci al. (1998) front a field experiment on p' found that the contribution 

from fertilizer as a percentage of its nutrient Content was 188.82. 20.79 and 46.57 

for N, P and K, respectively. 

Kushwaha (2001) conducted a field study involving four rates a IN (0. 30. 60 and 

90 kg/ha) and reported that the highest nitrogen use eIJ;eieiw 	vas willi the 

application of 90 kg N/ha. 

Uddin ci dil. (2001) conducted an experiment at BSMRAU farm in Bangladesh, 

from November 1997 to January 1998. and reported that the highest amount of 

crude protein of green seed was recorded under 40 kg N/ha. A row spacing of 30 

cm along with the application at' 60 kg N/ha was found to he the best coinhi iat ion 

for achieving the highest yield and quality of garden pea in salna soil services 

under ?vladhupur soil tract in Bangladesh. 

Mishra (2002) carried out a field experiment and reported that the higher mean 

seed yield (3354 k(-,/ha) was obtained with 20 kg N /ha. The application of 40 kg N 

/ha under moisture Stress at branching and flowering and 110 moisture stress 

treatments increased the yield by 29. 18 and 30% respectively. 



Lal (2004) showed that the eftects ()JN (a( 0, 20, 40 and 60 kg/ha) and P (at 0.30. 

60 and 90 kg/ha) on the seed yield ol' pea cv. Arkel and French bean fPliaseolus 

vu/garisJ cv. Contender and tbund that N at 40 kg/ha was optimum br obtain the 

maximum pea and bean seed yields. 

Clayton ci a/. (2004) reported that the close proximity of a highly concentrated 

band ofN fertilizer had a greater impact on nodulation and subsequent N2  fixation 

than the residual soil N level tinder field conditions, soil applie(l inoculants 

improved N nutrition of field pea compared to seed applied inoculation with or 

without applied urea-N. Bride ci al. (2004) conducted an experi ient by tisinz 

different rates of N (0, 40, 80, 120 kg N/ha) during 1999-2000 on two soils 

(Mollic Cileysols and Eittrie eambiosts) in Croatia. they reported that the eliect of  

nitrogen fertilization was dependent on the soil type, i.e. its chemical properties. 

The highest seed yield nodule dry matter and seed protein content obtained from 

plants fertilized with 40 kg N/ha on Mollic Glcysols (3.96% liujutis) were 4.02 

1/ha, 0.482 g/plant, and 26.91% respectively. The highest seed yield, nodule dry 

matter and seed protein content observed from plants growl) on Etitrie Cambisols 

(I .07% humus) with 80 kg N/ha were 3.65 i/ha. 0.456 g/plani and 26.48%. 

respectively. 

2.2 Effect old ifferen t sowing date on yield and y kid a it rilnit es of iwa. 

Salih and Ageeb (1987) reported that sowing date and plant population 

signilicandy affected root rot (Fusarium solani t.sp. fabae) and will (F. 
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oxysporusing) incidence. Disease incidence decreased with late sowing and yield 

was significantly higher. 

Gesreva and Kostruski (1988) conducted an experiment in 1981-84. and found that 

fodder pea cv. Fatsima sown on 20 October and 20 November gave seed yields of 

4.06 and 3.23 t/ha respectively. 

Vonella ci ci!. (1991) conducted an experiment, with 5 pea cultivars sown on 30 

November, 20 December and 10 January. They reported that seed viekls decreased 

from 2.77 ito 2.09 t/ha with increased delay in sowing. Ihere was no significant 

difThrcnce between eultivars in seed protein content (average 24.48). which 

increased with increased delay in sowing. 

Chatterjee ci at. ( 991) conducted an experiment on different Sowing date and 

peas were sown in the second week of every month from January to December 

they reported that those sown between January and August 1 lIed to grow well or 

to produce seeds. This thilure was attributed to powdery mildew mildew Erpsiplw 

pisil. In a second experiment, with seeds sown only from Sep. to Dec.. the plants 

raised from Oct. sowing achieved the greatest height (49.7 cm), number of pods 

(5.7/plant), seed yield (22.2 q/ha) and produced seeds with the highest gcrntination 

percentage (88.0). 

0-Connor es cii., (1993) observed the DM, hioniass N. N 2  fixation (determined by 

the I SN isotope dilution me(hod), grain yield and grain N ol' 5 pea cult ivars sown 
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on different dates at 6 sites in South East Australia. Earlier sowing (late April to 

early May) increased N2 fixaUon (by as much as 96 kg N/ha compared with 

sowing in late June to early July). Early sowing improved the pn)bzibiliLv ol peas 

contributing to soil total N. The potential increment in soil N from the tea stubbles 

left after harvesting, average over the varieties, was as high as 98 kg N/ha with 

early sowing and as low as -38 kg N/ha with late sowing. The benefits from earlier 

sowing were due to greater DM production with a higher N concentration and a 

greater proportion of plant N from N 2  fixation. Varietal variation in fixing N and 

potential lbr augmenting soil total N was generally smaller than the varialion in 

these parameters due to different sowing dates. 

Pirani et al. (1993) conducted an experiment in 1989-90 and 1990-91 in the 

Marches region of Italy, with pea cv. Pianello and Solara sowed that sowing in 

Nov.-1)ee. produced greater yields than sowing in Jan. in both ears, lark \tflV!i.0 

meant that peas were at a less vulnerable stage when the parasitic developed and 

ensuring that peas did not lollow a crop susceptible to orobanche reduced 

incidence of the parasite. 

Castillo et al. (1994) concluded that time of sowing had no etThct on the 

germination of the seeds produced, but did affect seed vigor as loth eonducti icy 

and hollow heart were greater in seeds from the Nov. sown crop. and as a 

consequence, expected field emergence (EFE) was significantly lower. Seeds from 

the Nov. sowing encountered greater climatic cxlremes (temperature. rainfall, and 
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relative humidity) during their in aturation in Jan. than seeds I ioa' he I keei n 

sowing which matured in Feb. 

Singh ci at (1995) conducted an experiment on pea that was sown on tour 

dilThrent (tales: 20 October. 5 and 21 November and 6 December in I 9$ó-S7 and 

1987-88, they observed that October was the most suitable date of,  sowing as the 

in Iicted ptant, nodal leaves, compound leaves and area of in Iceted Coin N"'"  I 

leaves, were minimum weight. The maximum disease incidence resulting in low 

yields was in the December-sown crop. 

From the experiment of Pap (1996)   it was fbund that, the number of days from 

sowing to seedling emergence decreased with lateness of sowing from 30-35 days 

to 10 days as the growing season progressed. Similar decreases in the duration of 

later growth stages were observed with delay in sowing. 'Ihere was no consistent 

trend of pea seed yield with sowing date in either year. except that yield was 

reduced by very late sowing. 

Rai and Gupta (2003) conducted an experiment on the effects of sowing dates (20 

October and 2 and 20 November) were investigated in laizabaci. uttar Pradesh. 

India, in the rabi seasons of 1997-98 and 1998-99. The highest grain yield and low 

disease incidence were obtained with sowing on 5 November. Rust iiuensity was 

higher on crops sown during 20 November, compared to earlier dates. 



Chapter III 



MATERIALS AND METHODS 

The experiment was conducted at the Research Farm ol' Shcr-e-Bangla 

Agricultural University, Sher-e-Bangla Nagar, Dhaka during winter season of 

2005 (November 05 to February 06). The experimental site was wider the Agro 

Ecological Zone of Madhupur Tract (AEZ 2$) and located at 23"774 N tatitude 

and 90335'  F longitude with an elevation 01 one meter above sea level. 

This chapter has been divided into a number of sub-heads described as below: 

3.1 Experimental Details of the Site 

3.1.1 SOIL 

The soil of the experimental sue belongs to the General Soit type. Deep Red-

Brown Terrace Soil, under Tejgaon cultivated series. Thpsoil is clay loam in 

texture. Organic matter content is very low (0.82%) and soil pH varies from 5.8- 

- 	 6.0. The land is above hood level and well drained. Tue morphoiogieai, physical 

and chemical characteristics of initial soil are presented in l'able I and 2. 
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Table-i Morphological characteristics of experimental field. 

Morphological Features 	 I Characteristics 

Location Sher-e Bangla Agricultural University 

Farm, Dhaka 

AEZ No. and name AEZ 28, Modhupur Tract 

General soil type Deep Red Brown Terrace Soils 

Soil Series Tejgaon 

Fairly leveled Topography 

Depth of Inundation Above flood 

Drainage Condition Well drained 

nd type Highland 

E. 



Table-2 Basic properties of soil of the experimental plot. 

Soil properties Analytical data 

Particle size analysis. 

% Sand 29.0% 
41.8% 

/o Silt 29.2% 
%Clay 

Clay loam 
 Soil texture 

Soil p11 5.8 
0.82 

Organic matter (%) 

TotalN(%) 0.08 

Available P(ppm) 20 
Exchangeable K (mel I OOg soil) 0.10 

40 
Available S (ppm) 
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3.1.2 Climate 

The annual precipitation of the site is 2152 mm and potential evapotranspiratton is 

1297 mm. the average maximum air temperature is 30.34t and average minimum 

temperature is 2 [.21 "C. The experiment was carried out during the rahi season of 

the year. 2005. Temperature during the cropping period ranged heiween I 

to 29.2°C. The humidity varied from 73.52% to 81.2%. The day length was 

reduced to 10.5-11.0 hours only and there was no rainfall from the beginning of 

the experiment to harvesting. The monthly average air temperature. relaiive 

humidity, and monthly total rainfall, pattern of the site during the experimental 

work are presented in Appendix Figures 9 to 11. 

3.1.3 Crop 

IPSA I, a short duration and high yielding varicty of pea. was used as a tesi crop. 

The variety was developed by the Genetics and Plant Breeding Department of' 

Bangabandhu Sheikh Mujihur Rahman Agricultural I iniversity. Salna. ( ;atipltl. 

3.1.4 Land Preparation 

The experimental field was first opened on 15 November. 2005. with the help of a 

pover tiller; later the land was prepared very vell by deep and cross ploughing 

with the tractor followed by harrowing and laddering up to a good titth. All kinds 

ol weeds and sttibbles ol' previous erup were removed troiti the liekl. I )ntttis CrC 

made arowicl each plot and the excavated soil was used Ibr raisinz the plots to 

about 10 cm high from the soil surface. 

20 



1 	
3.1.5 Design and experimental layout 

— 	The experiment was laid out in a randomized complete block design (RCRD) with 

three replications. Each replication consisted of 18 treatment combinations 

consisting ol' 6 Lreatnienls of Fertilizer and three sowing dates. The dimension of 

each plot was 2.5 m X 2.0 m. Total number of plots were 54 (I S x 3). having plot 

to plot and block to block spacing 0.5 iii and 1.0 In, respectively. Row to rOW and 

plant-to-plant spacing were 20 cm and 5 cm, respectively. accommodating to 

rows in each plot and 50 plants in each row. The difkrent treatments were as 

follows: 

Fertilizer treatnien ts 

= Absolute control i.e. no application oF' any sources of plant nutrients 

T2  = Application of 30 kg. N / ha + PKS at Standard rates. 

T3 '- Application of 60 kg. N / hat PKS at Standard rates. 

T4 = Application of 90 kg. NI ha+ PKS at Standard rates. 

T5 = 0 kg N/ha i.e. no application ofN PKS at Standard rates. 

16  = Organic (Application of cowdung only at the rate of 10 t/ha and no 

application oiN. P, K and 5) 

Treatments of sowing dates: 

= l 	sowing date 18. 11. 05 

= 2nd sowing date 28.11. 05 

3"' sowing date JO. 12. 05 
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3.1.6 Collection of initial soil sample 

InitiaL soil samples were collected before land preparation from 0-15 cm soil 

depth. The samples were drawn by means of an auger from different location 

covering the whole experimental plot and mixed thoroughly to make a composite 

sample. After collection of soil samples, the plant roots, leaves etc. were picked UI) 

and removed. Then the samples were air dried and sieved through a 1 0-mesh sieve 

and stored in a clean plastic container for physical and chemical analysis. 

3.1.7 Application of fertilizers 

A blanket dose of 75 kg P205•  60 kg K20 and 10 kg S per hcctare were applied to 

all plots except T and T6  plots in the forms of triple super phosphate ISI'). 

muriate of potash (MP) and gypsum, respectively during final land preparation. 

Nitrogen was applied as per treatment in the form of urea in two equal splits. The 

first split was applied during land preparation; the second split was applied just 

before the flowering stage. Application rates of different fertilizers and cowdung 

are presented in Table 3. 



Tabie-3. Treatment combination with different fertilizers and cowdung 

Treatment 	N kg/in 	P205 kg/ha 	K20 kg/ha 	Cowdung i/ha 

T(Control) _____ 

	 60 

	

60 	 75 	 60 	 0 

1'4 	 90 	 75 	 60 	 0 

T5 	 0 	 75 	 60 	 0 

T6 	 - 	- 	 - 	 10 

3.1.8 Date of emergence of seedling 

Emergence of plant of 1" sowing date —23 November, 05 

Emergence of plant of 2 nd sowing date —4 December, 05 

Emergence of plant ol'3rd sowing date— 14 December, 05 
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3.1.9 Cultural operation 

Proper cultural practices were done for ensuring the normal growth Of the crop. 

Top dressing of urea was done as per schedule and the normal cultural practices 

including weeding and insecticides spray were done as and when needed. there 

was some incidence of insect attack, which was controlled by spraying pesticide. 

Nuvacrone. Irrigation was given uni Iormly to the piok. Plant pnIeet ion ItleastlFe 

were taken to protect the matured seeds against the attack of pigeon and rat. 

3,1.10 Green pod harvest 

The border two rows at each side of the plots were not considered for analysis and 

discussion assuming the interference of the border effects. 1hrce alternate rows 

from middle six rows of each plot were harvested to record the yield and ditlèreiit 

parameters of green pea like, plant height, number of primary branches. number of 

pods / plant, number of seeds / pod, weight of 100 green seeds. green pod yield. 

and matured seed yield. The required days of harvesting of green pod for D, D2 

and D1 were, 50 days, 55 days and 62 days, respectively. 

3.1.11 Matured pod harvest 

The rest three of the middle six rows of the crop was harvested at maturity. 

Harvesting dates of the treatments D1  D2 and D3  were 30/01/06 (al. 72 days alter 

sowing seeds). 14/02/06 (at 76 days after sowing seeds). 28/02/06 (at 80 days alter 

seed sowing) and respectively. The harvested crop Was SLin-dilell Lre;ittnenl \VisC. 

Matured seed and Weight of 100 matured seed and niawred seed yield were 
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recorded separately. Moisture percentage of the seeds was determined alier sun 

drying. Dry weight for both grain and straw were also recorded. 

3.1.12 Data collection 

&The data on the following yield contributing characters of the crop were recorded: 

Data at grcen pod stage: 

I) Green pod yield 

ii) Plant fresh weight 

Data at matured pod stage: 

Plant height of matured pod stage 

Number oIprimary branches 

Plant dry weight 

Number of pods /plant 
'LI 
- 	 v) Number of seeds / pod 

Weight of tOO green seeds 

Weight of 100 matured seeds 

Matured seed yield 

	

- 	3.1.13 Chemical analysis of soil samples 

0 

	

.D 	Soil samples collected before uiittation of the experiment and after han'est of the 

crop, were analyzed for both physical and chemical properties. the analysis was 

done at the Soil Science Division of Bangladesh Agricultural Research Institute 

(BARI), Joydevpur, Gazipur. The properties studied included soil texture, pH, 
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/ 	(BARI). Joydevpur, Ciazipur. The properties studied included soil texture, p1-I, 

organic matter, total N. available P. exchangeable K and available S. The physical 

and chemical propel-ties of the initial soils have been presented in l'ahle 2. Flic soil 

was analyzed following standard methods: 

Soil p11: p1-1  was measured with the help of a glass electrode ])[I meter using soil 

water suspension of 1: 2.5 as described by Jackson (1962). 

Organic carbon: Organic carbon in soil was determined by Walklcv and Black's 

(1934) Wet Oxidation Method. The underlying principle is to oxidize tile organic 

carbon with an excess of 1 N K2Cr207  in presence of cone. I 12S01  and to titrate the 

residual K2Cr207  solution with 1 N PeSO.1  solution. To obtain the % organic 

matter content, the amount of organic carbon was multiplied by the Van-

l3emrnclen factor. 1.73. 

Total nitrogen: Total nitrogen of soil was determined by micro Kjcldahl method. 

where soil was digested with 30% H202, and cone. 1-12SO.1  and catalyst nhixtnre 

(K2SO4:CuSO4.5H20: Sc powder in the ratio of 100:10:1). Nitrogen in the digest 

was estimated by distillation with 40% NaOH followed by titrations of the 

distil late trapped in I 1l3O- with 0.01 N 1-1 2SO4  (13remner and Mulvaney. I 1)82). 

Available Phosphorus: Available P was extracted from soil 1w sli;il<imz with 0.5 

lvi NaHCO3  solution of p11 8.5 (Olsen c/ al. 1954). The Phosphorus in the extract 

was then determined by developing blue colour using SnCl2  reduction of 
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phosphomolybdate complex. The absorhance of the molyhdophospliate blue 

colour was measured at 660 11111 vave length by spectrophotometer and avai Iabk P 

was calculated with the help ol standard curve. 

Exchangeable potassium: Exchangeable K was determined by IN NH.:OAC (1)11 

7.0) extract oithe soil by using flame photometer (ifiack. 1965). 

Available sulphur: Available S in soil was determined by extizteiin Lhe soil 

samples with 0.15% CaCI, solution (Page et cii.. 1982). The S content in the 

extract was determined turbidimetrically and the intensity ol' turbid was measurcu 

by spectrophokuieter at 420 urn wavelength. 

3.1.14 Chemical analysis of plant samples 

3.1.14.1 Preparation of plant samples 

Plant samples were collected immediately after harvest of the crop. Pods and 

plants were cleaned with distilled water and dried at first in the sunlight and then 

in an oven at 65°C for 18 hours. The (tried samples were then ground with a 

grinder. The prepared samples were then put into small paper bags and kept into a 

dcssicator tilt being used. 

3.1.14.2 Digestion of plant samples with sulphuric acid 

For N determination an amount of 0.1 g plant sample (grain/straw) was taken into 

a 100 ml Kjeldahl flask. An amount of 1.1 g catalyst mixture (K 2 SO.; : CttSO.; . 

51-1.,0: Sc - 100: 10: 1), 2 all 30% H 20_ and 3 ml cone. l-l1SO4  were added into the 
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	 flask. The husk was swirled and allowed to stand for about 10 minutes: lollowed 

- 	by heating at 2000 C. I Icating was continued until the digest was clear, and 

colorless. After cooling, the contents were taken into a 100 ml vol utnetric flask 

and the volume was made with distilled water. Reagent blank was prepared in a 

similar way. This digest was used for (letermining the nitrogen contents in ilant 

samples. 

3.1.14.3 Digestion of plant samples with nitric-perchloric acid mixture 

An amount of 0.5 g of plant sample was taken into a dry clean 100 in]. Kieldahl 

ilask and added 10 ml of di-acid mixture. 

3.1.14.4 Determination of elements in the digest 

Nitrogen content in the digest was determined by similar method as described in 

the soil analysis. Phosphorus content was determined following the procedure as 

described in the soil analysis section. l'otassi urn coneentratton ol' I he di4cst \as 

determined directly by flame photometer. Sulphur concentration in the digest was 

estimated turbidimelerically by a spectrophotometer using 420 nut wave lengths. 

3.1.14.5 Soil physical analysis: 

Particle-size analysis: Particle size analysis of soil was done by 1-lydLometer 

method (l3ouyoucos. 1926) and the textural class was deerrnined by pIottin the 

values of% sand. % silt and % clay on the USDA Triangle of the textural classes. 
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3.1.14.6 Statistical Analysis 

The statistical analysis for different characters including the nutrient content and 

uptake were done following the ANOVA technique and the mean results in case of 

signilicant F-values were adjusted by the Duncan's Multiple Range Test (DMRL'). 
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RESULTS AND DISCUSSION 

This chapter is arranged with the presentation of experimental results along with 

their possible interpretation and discussion in relation to the dilThrent sowing date. 

fertilizer application and also their interaction on different yield contributiig 

character, yield and nutrients customary by pea plant and soil. 1 he results have 

been presented tinder the following headings: 

4.1 Yield contnl)uting characters and yield of pea 

4.1.1 Plant height during green p0(1 harvesting stage 

4.1.1.1 Effect oF sowing date on plant height 

Considering the plant height of pea under the present trial a statistically signilicant 

variation was recorded among ditThrcnt sowing dates (Appendix 1). The niaxiiflum 

plant height (39.86 ciii) was recorded in 2nd sowing dale. Noeniher 28. ( hi the 

other hand the minimuni plant height (36.74 cm) was recorded in sowing date 

December JO which was statistically identical with the sowing date November 18 

(36.80 cm). The results related to plant height were presented in Fable 4. Plant 

height is a genetical character, and it is expected that the same variety would ha e 

similar plant height. But date of sowing is an important factor, which influenced 

the plant height. Different sowing date assured diftërent environmental conditions 

which was the ultimate cause in the variation of plant height. 
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Table 4. Effect of different sowing (late on the yield contributing character 
/ 

of pea 

Sowing date 

November, 18 

November, 28 

Plant Primary Plant Plant Pods! SJS/ 
height branches fresh dry plant pod 
(cm) (No.) weight weight (No.) (No.) 

________ (tlha) (turn)  
36.80b 2.07th 3.28b 1.42 b 6.35b 3.96b 

39.86a 1 	3.66 a 3.44 a 1.54 a 8.49 a 4.17a 

December,10 	36.74 b 	1.69 b 	3.10 c 	1.40 b j5.00 c 3.84 b 

Significance 	** 	 ** 	** 	 I  

level 

LSD0.05 	1.428 0.596 0.113 0.077 0.134 0.139 

** Significant at % Seve: 

In a cotunin means having a common letter(s) do not differ significanil> at 5% level olsigntficunt 

/ 
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4.1.1.2 Effect of fertilizer on plant height 

A significant \'anat[oll was recorded in consideration of plant height in different 

fertilizer application (Appendix 1). The results were presented in Table 5. 11w 

inaxinlum plant height (41.53 cm) was recorded in 90 kg N h;i which was 

statistically  significant and closely followed by 60 kg N ha (39.50 cm) and the 

minimum plant height (33.73 cm) was recorded in control condition where no 

fertilizer was used. From these results iJ was lound that mainly nitroeenotIs 

fertilizer increased plant height as well as vegetative growth. Ahinad c/ cii. (1975) 

reported that maximum plant height of garden pea was obtained by the application 

alSO kg N hzc ' wInch was Slim hr with the fludings of this experi rnent. 
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Table 5. Effect of different doses of fertilizer on yield contributing character 

of pea 

Fertilizer 	Plant Primary 	Plant 	Plant dry 	Pods/ 	Seeds/ 
height at branches 	fresh 	weight 	plant at 	pod at 
matured at 	weight at 	matured 	matured 	matured 

pod matured 	green p0(1 	pod 	pod 	pod 
stage(cm) pod 	stage(t/ha) 	stage(t/ha) 	stage(No.) 	stage(No.) 

1.25 d 	2.85 e 	1.15 	5.49 	3. 1  7 tI No lertiUzer 	33.73 d 

CowdunglO 36.06 e 	3.43 ab 3.04 d 1.31 d 	5.89d 3.73 e 

ha' I 

3OkgN haS ' 37.98 be 1.38(1 	)

1.17 ed 1.43 c 6.30c 	4.13b - 

60k2N hat 	39.50 b 3.32b 3.461) 1.621) 	7.71 b 	4.30h 

90kgN had 	41.83a 3.62 a 3.80 a 1.78 a 	8.33 it 	- 	4.87 a 

PKS but no 37.68 bc 2.00 c 3.31 he 	1.37 ed 	5.96(1 	3.72c 

N 

Signilicance  

level 

LSD0 5  2.019 	0.243 0.160 	0.109 	0.189 0.196 

** Significant at 1% leveL; 

Lu a column means having a common letter(s) do not differ signilicantly ill 5% lcvel ol signi Iieaiit 
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/ 	
4.1.1.3 Interaction effect of sowing date and fertilizer on plant height 

The interaction effect between differeni sowing date and difftrent rertilizers 

showed statistically non significant differences in consideration of pluril height of 

pea under the present study. But the nmxinium plant height (43.73 cm) was 

recorded in sowing date November 28 with 90 kg N ha (I able 6). tue minimum 

plant height (32.50 cm) was recorded in sowing daic December 10 wi;h control 

condition of fertilizer application. 

4.1.2 Number of primary branches of matured pod stage 

4.1.2.1 Effect of sowing date on the number of primary branches 

A statistically significant variation was found among difterent sowing dates in 

consideration the number of branches/plant tinder the present piece ol experinient 

(Appendix I). The highest number of branches/plant (3.66) was recorded in 

sowing date November 28. On the other hand the lowest number of branches/plant 

(1.69) was recorded in sowing date December 10 (Fable 4). Generally, the more 

number of branches. the more pods and thereby the higher yield. 
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Table 6. Interaction effect of different sowing date and different doses of 

fertilizer on yield contributing character of pea 

Sowing Fertilizer 1 	Plant Primary Plant - Plant 	Pods! t Sccds/ 
date height branches fresh dry plant pod 

(eat) (No.) 	weight weight (No.) No. 
(t/ha) (tlha) - 

No fertilizer 33.56 1.05 2.90 1,12 4.45 3.12 
Cowdungl0t/ 35.84 2.28 3.05 1.25 5.98 3.65 

- ha 
IkgN ha 	36.45 1 	147 
60kgN had 	38.17 	2.75 

3.14 
3.45 

1.37 
1.65 

7.52 
J]4 

4.12 
4.25 

90 kgNha"  
_ 
_41.53 3.53 3.89 1.78 8.38 4.84 

Z I PKS but no Nt3522 1.95 325 1.32 I 3.7 
No Fertilizer 35.12 1.25 2.99 1.24 5.66 3.2b 
Cowdung10Ui 38.27 2.75 	r 3.22 1.43 7.07 3.98 

cc I  

ha  

S 30kgN ha t  39.95 195 	$ 3.38 1.52 7.66 4.32 

E 60kgNha' 41.81 3.22 3.68 1.68 	7.95 1 4.56 
ru 

9OkgNha' 433 398 	392 188 855 
PKS hutno N fl40.27 2.95 3.42 1.48 	1 6.05 3.86 
No_fertilizer 3150 1.75 2.65 1.I0 4.35 3.l 2 
CowdunglOt! 34.08 2.85 2.85 1.24 	i 6.63 3.56 

2 ha  
'30 1kgNha4  __37.55 2.75 	_ 2.9$ 1.41 6.73 $ 3.95 

60 kgNha1  38.51 2.55 _3.25 1.52 L74_$ 4.08 

90 kgNha4  
__ 

40.24 	3.25 3.58 _1.68 8.05 4.78 

PKS hutnoN _37.55 2.00 	1 3.28 1.32 4.78 3.56 

jgnificancelevel I NS NS 	_NS _NS NSj_NS 

[ESDOAS -- I 	-- j 	-- -- -- -- 
CV (%i 5.58 i 	1.90 5.12 I 	7.77 4.62 5.15 

In a column means having a common letter(s) do not differ significantly at 5% level or significant 

35 



4.1.2.2 Effect of fertilizer on the number of primary branches 

Significant statistical deviation was recorded in consideration of number oL 

branches/plant in different fertilizer application (Appendix I). the details results 

were presented in Table 5. The highest number of branches/plant (3.62) was 

recorded in 90 &g N ha which was closely followed by cow dung lOt had(3.43) 

and the lowest number of branches/plant (1.25) was recorded in control! Lreatii'ieiit. 

Generally nitrogenous fertilizer increased vegetative growth as Well as number ol 

branches/plant. Similar results also reported by Negi (1992) and Singh ci ci. 

(1992) earlier. 

4.1.2.3 Interaction effect between sowing date and fertilizer on primary 

branches 

Interaction effect between sowing date and different fertilizer revealed statistically 

a non signiticant difference in consideration of number of branches/plant tinder the 

present experiment. ftc highest number of branches/plant (3.92) was recorded in 

sowing date November 28 with 90 kg Ni haS ' (labte 6). The lowest number of 

branches/plant (1.85) was recorded in sowing date December tO in control 

condition. 

4.1.3 Fresh weight of plants in green pod stage 

4.1.3.1 Effect of sowing date on fresh weight of plants in green pod stage 

Considering the fresh weight of plants under the present experiment a statistically 

signitleant difièrence was found among different sowing dates ol pea (Appendix 
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/ 	D. The highest fresh weight of plants (3.44 I/ha) was recorded in sowing date 

November 28 and the lowest fresh weight of JAZIIIES (3.10 tIha) was recorded in 

sowing date December 10 (Table 4). Early sowing of pea ensured ilitixilmirn 

vegetative growth which was the ultimate result of highest fresh weight of plants. 

4.1.3.2 Effect of fertilizer on fresh weight of plants in green Pod stage 

A significant variation was recorded in considering the fresh weightiplant in 

dilThrent fertilizer application (Appendix I). The results were presented in Table 5. 

The highest fresh weight of plants 0.80 t/ha) was recorded in 90 kg N 1a4  which 

was closely followed by 60 kg N ha (3.46 tlha). On the other hand the lowest 

fresh weight of plants (2.85 Lha) was recorded in conLrol condition where no 

fertilizer was used which was closely followed (3.04 t/ha) by cowdung 10 t ha'. 

From these results it was found that mainly nitrogenous lèrtilizer assured highest 

vegetative growth and the highest fresh weight. 

4.1.3.3 Interaction effect of sowing date and fertilizer on fresh weight of 

plants in green pod stage 

Interaction effect between sowing date and ditThrent krtilizers demonstrated a 

non-significant di ficrcnec in consideration of fresh weight of plunt of pea ttiulei 

the present piece of experiment. But the highest fresh weight of plant (3.92 tiha) 

was recorded in sowing date November28 with 90 kg N ha' (Table 6). The lowest 

fresh weight of plant (2.85 lJha) was recorded in sowing date December 10 in 

control condition. 
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4.1.4 Dry weight of plants in matured pod stage 

4.1.4.1 Effect of sowing date on dry weight of plants in matured pod stage 

A statistically signi licant variation was tbund aniong di lThrent soWwL date in 

respect of the dry wcig111. of plant (except pod) under the present ma! (Appendix 

1). The highest dry weight of plants (1.54 t/ha) was fbund in sov;ng date 

November 28. On the other hand, the lowest dry weight ol' plant ( I -IC) i/ha) was 

recorded in sowing date December 10 (Table 4) which was statistically similar 

(1.42 i/ha) with sowing date November 18. Generally, highest vegetative growth 

ensured highest yield and thereby the highest fresh weight and finally maximum 

dry weight. 

4.1.4.2 Effect of fertilize,' on dry weight of plants in matured pod stage 

A significant statistical difference was recorded in respect ol dry weight o(plant in 

different fertilizer application under Ihe present cxperiment (Appendix I). The 

details results were presented in Table 5. The highest dry weight 01' plants (1.78 

tiha) was recorded in 90 kg N ha" which was closely followed by 60 kg N ha" 

(t .62 t/ha) and the lowest dry weight of plants (1.15 i/ha) was recorded in control 

condilion which was closely followed by cowdung 10 i/ha, 

4.1.4.3 Interact ion effcu of sowing date and fertilize,' on drs weight of plants 

in matured pod stage 

Interaction elThet between sowing date and (Ii IThrent ici-ti I i-icr doses. h;ivinu 11(11)- 

signifleani dii'Jèrences in consideration of dry weight of' plan; under the present 



piece of experiment. The highest dry weight of plants (1.88 i/ha) was recorded in 

sowing date November 28 with 90 kg N ha (Table 6). The lowest dn' weight of 

plants (1.10 I/ha) was recorded in sowing date December tO with control condition 

of fertilizer. 

4.1.5 Number of pods/plant in green pod stage 

4.1.5.1 Effect of sowing date on the number of pods/plant in greeti 1)0(1 stage 

Number of pods/plant under the present piece of experiment showed a statistically 

significant variation among difibrent sowing dates (Appendix 1). The highest 

number of pods/plant (8.49) was recorded in sowing date November 28 and the 

lowest number of pods/plant (5.00) was recorded in sowing date December 10 

(Table 4). 

4.1.5.2 Effect of fertilizer on the pods/plant in green pod stage 

A significant variation was recorded in consideration of number oC pods/plant in 

different fertilizer application (Appendix I). The resttlts were presented in Table 5. 

The highest number of pods/plant (8.33) was recorded in 90 kg N had  which was 

closely followed by 60 kg N ha' (7.71). The lowest number of pods/plant (5.49) 

was recorded in control condition where no krti lizer Vv"Ls applied. Front this iesu It 

it concluded that that higher amount of N application is necessary not only For 

vegetative growth but also for pod formation in pea. Similar result also reported 

earlier by Vijai ci a/. (1992) the result also very  close to the findings of' Naik 

39 



1989) who reported that the number or pods/plant increased with irlereasinu 

levels of nitrogenous Fertilizer in peas. 

4.1.5.3 interaction effect of sowing date and fertilizer on pods/plant in green 

pod stage 

The interaction effect between sowing date and di IThrent len liter showed 

statistically non-significant effects in respect olnumber of' pock/plant ol pea under 

the present piece of experiment. But the highest number of pods/plant (8.55) was 

recorded in sowing date November 2$ with 90 kg N ha' (lable 6). Flie lowest 

number of pods/plant (4.35) was recorded in sowing date December IC) with no 

fertilizer application. 

4.1.6 Number of seeds/pod on green pod stage 

4.1.6.1 Effect of sowing date on number of seeds/pod in grccn pod stage 

A statistically signifleant variation was recorded among dilflrent sowing dates in 

consideration the number of seeds/pod tinder the present trial (Appendix I). Ihe 

highest number of seeds/pod (4.17) was found in sowing date November 28. On 

the other hand the lowesi number of seeds/pod (3.84) was recorded in sowing date 

December 10 which was statistically signilicant with November 18 (3.96). The 

details results presented in Table 4. The more vegetative growth also ensured more 

reproductive growth as well as tiiaxillIL1111 number of seeds/pod. 

-4 
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	 4.1.6.2 Effect of fertilizer on number of seeds/pod in green pod sage 

A significant statistical variation was recorded in consideration of number of 

seeds/pod in different fertilizer application (Appendix I). The (letitilS results were 

presented in Table 5. The highest number of seeds/pod (4.87) was recorded in 90 

kg N ha' lljitowed by 60 kg N t ha.: (4.30) and 30 kg N ha (4.13) and the lowest 

number of seeds/pod (3.17) was recorded in control condition. Rhopal and Singh 

(1990) concluded that seeds per pod increased signiFicantly with ll,C increase in 

the rates of nitrogenous fertilizer. 

4.1.6.3 Interaction effect of sowing date and fertilizer on number of seeds/pod 

in green 1)0(1 stage 

Interaction effect between sowing date and different fertilizer haviuQ a statistically 

non-significant difference in consideration of number of seeds'pod under the 

present piece of experiment. The highest number of seeds/pod (5.00) was recorded 

in sowing date November 28 with 90 kg N hii' (Table 6). The lowest number of 

seeds/pod (3.12) was recorded in sowing date December 10 and November 16 

with control condition where no fertilizer was applied. 

4.1.7 Weight of 100 green pods 

4.1.7.1 Effect of sowing date on the weight of 100 green pods 

Considering the "eight of 100 green pods under the preseiit trial a statistically non 

significant variation was recorded among different sowing dates of pea (Appendix 

II). The highest 'veight of 100 green pods (45.58 g) was recorded in sowing date 
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November 28 and the Lowest weight of 100 green pods (44.45 g) was recorded in 

sowing date December 10 (Table 7). Early sowing of pea ensured maximum 

vegetative growth, which ultimately resulted in the highest veight of 100 green 

pods. 

El 
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Table 7. Effect of different sowing date on yield eontribuling character and 
A 	

yield of pea 

Sowing date Weight Weight Total thy Green Matured 
of 100 01, 100 matter of pod yield seed yield 
green green plant (g) (t/ha) (t/ha) 

pod (g) seeds (g) 

November. 18 44.99 35.17 64.34 b 6.15 b 1.53 b 

November, 28 45.58 35.37 67.03 a 7.25 a 1.68 a 

Deeernber,l0 44.45 34.39 61.97 c 6.15 b 1.37 c 

Significance level NS NS ** $ 

LSD005  -- -- 1.747 0.014 0.061 

** SigniFicant at 1% level; 	* Significant at 5% level; 

In a column means having a common letter(s) do not differ significantly at 5% level of signiFicant 
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4.1.7.2 Effect fertilizer on the weight of 100 green pods 

No significant variation was recorded in respect 0!' the weight of' [00 green pods in 

difThrent fertilizer application (Appendix II). The results were presenied in Table 

8. The highest weight of 100 green pods (46.26 g) was recorded in 90 kg N ha' 

and the lowest weight of 100 green pods (43.42 g) was recorded in control 

condition where no fertilizer was used. Bhopal and Singh (1990) conducted an 

experiment with the semi dwarf garden pea cv. Lincoln, received N at the rate of 

0, 20. 40 and 60 kg/ha. They concluded that the mean green pod yield increased 

with increasing N rates UI) to 40 kg/ha and then decreased at M) LyJh . V igonnis 

vegetative growth was attributed at the highest N rates. Siugh ci al.. (1992) also 

conducted a field trial with field pea cv. Rachna, given 0-30 kg N and 3-25 kg 

N05/ha. Seed yield increased with up to 30 kg N and 50 kg P20Jha. 
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Table S. Effect of different doses of fertilizer on yield contributing character 

and yield of pea 

Fertilizer Weight 
of 100 
green 

pod (g) 

Weight 
of 100 

matured 
seeds (g) 

total 	Green 	Matured 
dry 	pod 	I 	seed yield 

matter 	yield 	(t/ha) 
of plant 	(I/ha) 

(a) 
No fertilizer 43.42 33.52 51.07 c 4.79 e 

5.93 d 

I .05e 

1.32 ci Cowdune 10 t/ha 44.48 	34.72 60.00 d 

30 kgN haS ' 45.13 35.09 65.52 c 6.1$ e 1.48 e 

60kg N hi' 45.58 35.61 71.87 b 6.75 b -* 1.77 b 

90 kg N hi' 46.26 36.07 797 a 7.64 a - 2.02 a 

PKS but No N 45.18 34.84 62.25 d 6.12 c 1.52 C 	- 

Significance 

level 

NS NS ** 

LSD005  -- -- 2.471 0.105 0.086 

Significant at 1% level; 

In a column means having a common Icier(s) do not differ signilicainly at 5% level of 

significance 
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0  Matured seed yield 
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4.1.7.3 Interaction effect of sowing date and fertilizer on the weight of 100 

green pods 

Interaction effect between sowing date and different Fertilizer demonstraLed a non-

significant difference in consideration of weight of 100 green pod of pea tinder the 

present piece of experiment. But the highest weight of 100 green pods (46.92 g) 

was recorded in sowing date November28 with 90 kg N hi' (Table 9). The lowest 

weight of 100 green pods (43.05 g) was recorded in sowing date December 10 

with no fertilizer application (control condition). 
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Table 9. Interaction effect of different sowing date and different doses of 

fertilizer on yield contributing character and yield of pea 

Sowin Fertilizer Weight Weight Total 	J Green Matured 
g date of 100 of 100 dry 	I pod seed yield 

green mature matter yield (t/ha) 
pod (g) d seeds (g) (t/ha) 

No teruzer 43. 1 5 33.55 50.52 	i 4.05 h 

Cowdung 1(11 hz( 	44.50 342/ 	6U.4. 	).9lg 12 	on 

30kg N ha1 	45.27 35.80 	66.54 6.27de 1.55 de 

g 60kgNha1 	45.63 	35.88 	71.56 6.45cd 	I.75bc 

90 kgN ha1 	46.05 	36.45 	74.53 	6.95ab 	2.05 a 

ZO PKS but no N 	45.37 	35.07 	62.51 	6.75tf 	1.45 ef 

No fertilizer 	44.07 	34.00 	52.56 4.25 It 	1.10 hi 

Cowdung lot ha 	44.90 	- 34.83 	63.56 	6.05 f 1.53 de 

SOkgNha 	45.60 1.65 ed 35.37 	68.47 	692de 

60 kg N ha" 16.05 	36.00 	i 	73.56 7.03bc 	1.88 h 

90LgNha 	4692 1 	3655 7982 7832 	1 	a 

PKS but no N 1 15.95 	35.45 	1 	64.23 6.15cC 	1.75 he 

No fertilizer 	3.0 33.00 50.13 	4.01 d 1.02 I 

1.17 h i Cowdung lot ha' 	44.0 35.05 

k 	N ha 	44.52 	I 	34.10 	61. 

 02 5.11 g 

30g 	"  5.551g 	1.25 gh 

60 kg N ha 45.05 	34.95 70.51 6.00de 	1.68 cd 
U 

90kg N ha' 45.823522 73.57 	6.2Scd 	1.75 be 

PKS but noN 	44.22 	34.00 60.02 	5.15 f 

Significance level NS NS NS ** 

LSDc@ -- 	 -- 	
0.182 	0.148 

5A6 	6.65 	4.MO 2.01 	5.94 

Significant at 1% level; 
In a column means having a common letter(s) do not differ significantly at 5% level of 
signiIicanL 

4.  
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O 4.1.8 Weight of 100 matured pods 	 fHic * 
4.1.8.1 Effect of sowing date on the weight of 100 matured pod 

The weight of 100 matured pods tinder the present piece of exeriincrU showed 

statistically non-significant variation among dilierent sowing dates of pea 

(Appendix II). The maximum weight of 100 matured pods (35.37 g) was recorded 

in sowing date November 28. The minimum weight of 100 matured pods (34.39 g) 

was recorded in sowing date December tO (Table 7). 

4.1.8.2 Effect of fertilizer on the weight of 100 matured pod 

No signi licant variation was recorded in considering the weight ol IOU matured 

pods in dilThrent fertilizer application (Appendix IL). The results were presented in 

Table 5. The highest weight of 100 matured pods (36.07 g) was recorded in 90 kg 

N ha. On the other hand the lowest weight of 100 matured pods (33.52 g) was 

recorded in control condition where no fertilizer WZLS used. 

4.1.8.3 Interaction effect of sowing (late and fertilizer on the weight of 100 

matured pods 

Interaction effect between sowing date and dilkrent trtiiizer showed a non-

significant difference in consideration of weight of 100 matured potis iii pea under 

the present trial. But the highest weight of 100 matured pods (36.55 g) was 

recorded in sowing date November 28 with 90 kg N lia' (Table 9). The lowest 

weight of 100 matured pods (33.00 g) wa recorded in sowing date December 10 

with no fertilizer application. 
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I, 
4.1.9 Total dry matter/plant 

4.1.9.1 Effect of sowing date on total dry matter / l)lflflt 

Considering die total dry matter plant of pea under the iren trial a statistically 

significant variation was recorded among different sowing dates (Appendix II'). 

The highest total dry matter / plant (67.03 g) was recorded in sowing date 

November 28. On the other hand the lowest total dry matter /plant (6 1.97 g) was 

recorded in sowing date December 10. The results were presented in (Table 4). 

Early sowing assured highest vegetative growth and the uhiniatek resulted in tIle 

highest total dry matter. 

4.1.9.2 Effect of fertilizer on total dry mattcr/ plant 

A significant variation was recorded in consideration of total dry matteriplant in 

different fertilizer application (Appendix II). ike results were presented in Table 

4. The highest total dry matter/plant (75.97 g) was recorded in 90 kg N ha' which 

was closely followed by 60 kg N ha' (71.87 g). On the other baud the luwest total 

dry matter/plant (51.07) was recorded in control condition where no 12rtihizer was 

used. Desehanips and Wery (1989) also concluded that N application increase dry 

mater in peas. 

4.1.9.3 Interaction effect of sowing date and fertilizer on total dry matter/ 

plant 

There was no significant interaction effect between sowing date and di Ii'erent 

fertilizer in consideration of total dry matter/plant under the present piece of 
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experiment. The hiQhest total dry matter (79.82 g) was recorded in sowing date 

November 28 with 90 kg N ha1  (Table 9) and the lowest total dry matteilplant 

(50.13 g) was recorded in sowing date December 10 with control condition. 

4.1.10 Creen pod yield 

4.1.10.lEffect of sowing (late on green pod yield 

Under the consideration of green pod yield of pea under the present piece of  

experiment a statistically significant variation was found among diftere ni sowing 

dates (Appendix LI). The maximum green pod yield (7.25 t ha') as recorded on 

sowing date November 28. On the other hand the minimum green pod yield (6.151 

ha) was recorded in sowing date December 10 and November IS. The results 

related to green pod yield were presented in Table 7. Early sowing enhanced the 

vegetative growth which ensured the highest green pod yield. 

4.1.10.2 Effect of fertilizer on green pod yield 

A significant variation was recorded in consideration of green p 	n pod yield i 

different fertilizer application (Appendix 11). The results were presented in Table 

S. The maximum green pod yield (7.64 t ha4 ) was recorded in 90 kg N ha which 

was closely followed by 60 kg N hat  (6.75 t ha ) and the minlIntHu green pod 

yield (4.79 t hai was recorded in control condition where no fertilizer was used 

which was closely followed by ['KS but no N condition. From these results it was 

found that mainly nitrogenous fertilizer increased vegetative growth as well as 
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green pod yield. Nait< (1989) reported that green pod yield increased siani ticantly 

with the increase in the dose of nitrogenous fertilizer. l3hopat and Singh (1 990) 

also concluded that the same results. 

4.1.10.3 Interaction effect of sowing date and fertilizer on green pod yield 

The interaction effect between sowing date and different fertilizer showed 

statistically significant differences in consideration of green 130(1 yield of pea under 

the present trail. The maximum green pod yield (7.83t haS ') was recorded in 

sowing date November 28 with 90 kg N haS ' (Fable 9). The mini mum siyecn pod 

yield (4.04t haS h)  was recorded in sowing date December 10 with coutrol eujndttiun 

of fertilizer app! i cation. 

4.1.11 Matured seed yield 

4.1.11.1 Effect of sowing date on matured seed yield 

Under the consideration of matured seed yield under the present piece ot 

experiment a statistically signilicant difference was recorded ainotig dillerent 

sowing dates (Appendix II). The maximum matured seed yield ( 1.68 t/ha) was 

recorded in sowing date November 28 and the minimum green seed yield (1.37 

Uha) was recorded in sowing date December 10. Late sowing reduced the 

vegetative growth and the ultimate results of the minimum yield of matured seed. 
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4.1.11.2 Effect of fertilizer on matured seed yield 

A signilicant variation was recorded in respect of matured seed yield in ditThrent 

fertilizer application (Appendix II). The results were presented in lable 8. The 

maximum matured seed yield (2.02 t haS ) was recorded in 90 kg N haS' which was 

closely foLlowed by 60 kg N haS ' (1.77 t haS'). The minimum matured seed yield 

(1.051 had)  was recorded in control condition where no lertitizer was used which 

was closely followed by cow dung 10 t h&' (1.32 1 haj. From these results it was 

found that mainly nitrogenous fertilizer increased vegetative growth and 

ultimately matured pod yield. Rino etal. (1973) reported that the yield of peas was 

in increased markedly by higher doses of N application. 

4.1.11.3 Interaction effect of sowing date and fertilizer on Matured SCC(I yield 

Interaction effect between sowing date and different fertilizer showed statistically 

significant dilThrcnees in respect of matured seed yield under the present piece of 

experiment. The maximum matured seed yield (2.15 tiha) was recorded in sowing 

date November 28 with 90 kg N ha' (Table 9). The minimum matured pod yield 

(1.02 t haS ') was recorded in sowing date December 10 with control condition of 

fertilizer application. 
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4.2 Nutrients customary in pea plant 

4.2.1 Nitrogen 

4.2.1.1 Effect of sowing date on the N content of above ground biornass of pea 

The nitrogen content by plant of' pea under the present piece of experiment a 

statistically non-significant variation was recorded among different sowing dates 

(Appendix Ill). But the maximum nitrogen content by plain (2.47%) was recorded 

in sowing date November 28. On the other hand the minimum N content (2.45%) 

was recorded in sowing date December10 and November 18 (Table 10 and Fig 7). 
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TabLe JO. Effect of different sowing date on N, P, K and S content of above 

ground biomass at harvest stage 

Sowing date Nutrients content in plant 	- 

N(%) 	I P(%) 	K(%) S(%) 

November, 18 2.45 0.294 1.22 	0.161 

November, 28 2.47 0.273 1.20 - 	0.160 	- 

0.168 December, 10 2.45 0.289 1.24 

Significance level NS NS NS NS 

LSD0.05  -- -- -- -- 

** Significant at 1% level; 
In a column means having a common letter(s) do not differ signiflcaiitly at 50/a level ol 
significance. 
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Nov'18 	Nov'28 	Dec'10 

FIgS N, P, K and S uptake by p4ants on different treatments 
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4.2.1.2 Effect of fertilizer on N content in pea plant 

A statistically significant variation was recorded in respect of N content in plant in 

different fertilizer application (Appendix Ill). The maximum N content by plant 

(3.08%) was recorded in 90 kg N hi' and the minimum N content in plant (2.10%) 

was recorded in control condition where no fertilizer was used (Table I] and Fig 

8). Makasheva (1983) reported that N content of plant biomass of field pea varied 

in the range of 2.5 to 3.5%, which was similar with the findings of this 

experiment. 



Tablell. Effect of different doses of nitrogenous fertilizer on N, P, K and S 

content in plant after harvest of garden pea 

Fertilizer 

N(%) 

No Ibrillizer 	 2.10 c 

Cow dung 10 t ha 	2.20 d 

Ho kgN ha 	 2.24 d 

60kg N ha' 	 2.49 c 

90 kgN ha' 	 3.08 a 

PKS but No N 	 2.62 1 

rnpicance level 	

j 	

** 
I LSDo,os 	 1 	0.105  

Nutrients content in plant 

S(%) 

0.191d 
I-- 

1.09c 	0.117d 

0.308b 

0.253c 	1.12c 	O.146c 

0.248c 	l.13c 	0.147c 

O.249c 	1.Me 	OJ42 

F4__6Tn 1 	1.56 a 	0.20 1 

0.030 	 0.0R6 	0.010 

* Significantat 'Va level; 

Iii a column means having a common letter(s) do not di tIr signiFicantly at 5% level ol sigiti :icamit 
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4.2.1.3 Interaction effect of sowing date and fertilizer on the N content in 

plant 

The interaction effect between sowing date and different fertilizer showed 

statistically non-significant differences in consideration of N content in plant of 

pea under the present trail. But the maximum N content in plant (3.10%) was 

recorded in sowing date November28 with 90 kg N ha" (Table 12). The minimum 

N content in plant (2.08%) was recorded at sowing date November 18 with control 

condition of fertilizer application. 

.4 
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Table 12. Interaction effect of different doses of sowing (late and (liffererit 
doses of nitrogenous fertilizer on N, P. K and S content of plant 
after harvest of garden pea 

	

Sowing 	Fertilizer 	 Nutrients content in plant 
date 	I 	 N (%) 	P (%) 	K(%) 

No fertilizer 	2.08 	0.237 defi, 	1.17 	0.120 

Cow dung lOtiha 	2.20 	0.323 be 	1.25 	0.180 

30 kgN ha 	 2.23 	0267 ede 	1.09 	0.147 

60 kgN ha 	 2.55 	0.290cd 	1.12 	0.140 

90 kgN haS' 	I 	3.08 	0.190 gh 	1.14 	0.147 

lis but no N 	2.53 	0.457 a 	1.56 	0.230 

No Fertilizer 	2.10 	1 0.1731) 	1.01 	0.110 

Cowdung 10 U ha 	2.18 	0.280 cd 	1.28 	0.170 

30 kgN ha" 	2.22 	 LLi0 	tL140 

	

CIO 	

60kgN' 	2.59 	0.243 defg 	1.15 	I 	0.160 

90 kgN ha 	 3.10 	0.200 Ih 	1.13 	- 0.130 

	

PKS but no N[2.60 	0.483 a 	1.52 	0.250 

No fertilizer 	2.11 	0.163 Ii 	I.O$ 	0.121 

Cowdung lot! ha 	2.22 	0.320 be 	1.2$ 	0.I$0 

30 kgN ha1 	2.28 	0.237 defg 	1.16 	0.152 

60 keN ha" 	2.33 	0.210 cigh 	1.12 	0.141 

	

E 	90 icoN haS ' 	3.07 	0.357 b 	1.17 	0.152 0 

rpi:~
PKS hut no N 	2.71 	

F 
0.450 a 	1.61 	0.274 

,S but 
 

Significance level 	 NS 	** 	 NS 	11 NS 

LSD005 	 0.525 	+ 	

-- 	 -- 

CV (%) 	 4.53 	11.08 	7.43 	12.77 

Significant at 1% level; * Significant at 5% level; 
In a column means having a common letter(s) do not differ significantly at 5% level of 
sigifi licance. 
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4.2.2 Phosphorus 

4.2.2.1 Effect of sowing date on the P content of plant 

There was no statistically significant difference in phosphorus (P) content in plant 

at pea under the present trial among different sowing dates (Appendix lii). But the 

maximum P content in plant (0.294 %) was recorded at sowing date \oveinber IS 

and the miiniini P content in plant (0.289 %) w;is ieet>rttcd at sfl\\ lug  date 

December 10 (Fable 10 and Fig 7). 

4.2.2.2 Effect of fertilizer on the P content of plant 

A statistically significant difference was recorded in consideration of,  I> content of ,  

plant in different fertilizer application (Appendix III). The restlits wcr presented 

in Table 11 and Fig 8. The maximum P content in plant (0.463 %) was recorded in 

PKS fertilizer application and the minimum P content in plant (0.191 
%) was 

recorded in control condition where no fertilizer was used. 

4.2.2.3 interaction effect of sowing date and fertilizer on P content of plant 

There were a significant interaction efIct between sowing date and cli ilèrent 

fertilizer in consideration of P content in plant of pea. The maximum P content in 

plant (0.483 %) was recorded at sowing date November 28 with PKS Fertilizer 

application ('Fable 12). The minimum P content in plant (0. 163%) was recorded at 

sowing date December 10 with control condition of fertilizer applicadon. 
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4.2.3 Potassium 

4.2.3.1 Effect of sowing (late on K content of plant 

There was no statistically signi licant di lThrencc in potassium (K) colliclil in plaiii 

of pea under the present trial among different sowing dates (Appendix 111). But the 

maximum potassium content in plant (1.24 0/s) was recorded at sowing date 

December 10 and the minimum potassium content iii plant (1.20 0%,)  was recorded 

at sowing date November 28 (Table 10 and Fig 7). 

4.2.3.2 Effect of fertilizer on K content of plant 

Statistically significant variation was recorded in consideration of IC content oF 

plant at dilThrent fertilizer application (Appendix Ill). The results were presented 

in Table II and Fig 8. The maximum K content in plant (1.56 %) was recorded in 

PKS fertilizer application and the minimum K content in plant (1.09 %) was 

recorded in control condition of fertilizer application. 

4.2.3.3 Interaction effect of sowing date and fertilizer on K content of plant 

There was no significant interaction effect between sowing datc and dilThreut 

fertilizer in consideration of K content in plant of pea. The maximum IC content in 

plant (1 .6 I %) was recorded at sowng date DccnTher (I 	i 'KS 	t ii.er 

application (Table 12). The minimum K content in plant (1.08 %) was recorded at 

sowing date December 10 with control condition of Fertilizer application. 
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4.2.4 Sulphur 
A 

4.2.4.1 Effect of sowing date on S content of plant 

The sulphur (S) content iii plant was recorded statistically non-signilicant variation 

among different sowing dates (Appendix Ill). But the maximum S content in plant 

(0.1 68%) was recorded at sowing date December 10 and the minimum S content 

(0.160%) was recorded at sowing date November 28. The results were presented 

in Table 10 and Fig 7. 

4.2.4.2 Effect of fertilizer on S content of plant 

A statistically signilleant variation was recorded in consideration of' S eonteit( ol 

plant in different fertilizer application (Appendix ill). The results related these 

were presented in Table I 1 and Fig S. The maximum S content Or plant (0.250%) 

was recorded in I'KS fertilizer application and the minimum S content of plant 

(0.117%) was recorded in control condition where no fertilizer was used. 

4.2.4.3 Interaction elfect of sowing date and fertilizer on S content of 1)1:1111 

The interaction effect between sowing date and different fertilizer showed 

statistically non-sigmflcant differences in consideration of S content Of. But the 

maximum S content in plant (0.274%) was recorded at sowing dale December 10 

with PKS fertilizer application (Table 122). The mimiiiuin S content in plant 

(0.1 10%) was recorded at sowing dale November 18 with control condition ol 

krtilizer application. 
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Table 13. Effect ofdifferent treatments on the nutrient uptake by above ground biornass 

Nitrogen uptake Phosphorous uptake Potassium uptake Sulphur uptake 

Freatrnent 
s 
) 

By seed 
.1 

i" 

- 
1 otal 

By . Buomass 
(kg ha') 

. 
By Seed 

- 
(kg ha ) 

Total 
. 

(kg ha 

By 
. t3iomass 

(kg ha') 

By Seed 
(kg ha ) 

rotal 
. 

(ks ha 

By 
. 

Buomass 
(kg ha4) 

Dv Seed 	lotal 
- 	I (kg ha ) 	(k 	ha 

F24.1 

32.03 

22.05 

33.152 

46.2 

65.182 

2.19 2.00 

3.74 

4.19 

7.36 

12.53 

16.02 

11.45 23.97 

32.59 

1.31 1.23 2.57 

1 2  3.62 16.57 2.09 2.16 	4.25 

T3 

	

2.60 	4.98 

	

2.87 	5.30 

40.338 44.07 84.41 4.01 4.38 8.39 18.31 20.00 38.31 2.38 

1 4  54.864 62.22 117.04 4.43 5.03 9.46 20.29 23.03 43.32 2.53 

15 23.71 3.43 35.89 39.82 75.71 6.34 7.04 13.38 21.37 45.08 3.8 6.81 

29.04 57.86 4.03 4.06 16.64 2.34 4.66 
T6  28.82 8.09 17.76 34.40 2.32 

mc. 

= control. Tn 30 kg N/ha. T; = 60kg N/ha, 14 90kg N/ha, L - PKS fenilizer, ! = Organic 

68 



Table 14. Effect of sowing date on nutrient uptake by biomass 

Sowing date 	 Nutrient uptake by biornass ol pea (kg/ha) - 

N uptake 	P uptake 	K uptake 	
I 	

S uptake 

Nov. IS 	34.39 	 4.12 	 17.32 	 2.28 

Nov. 28 	38.04 	 4.2 	 18.48 	 2.46 

Dec. 10 	34.3 	 4.05 
	

17.36 	 2.32 

4rt 
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4.3. Nutrient uptake by pea plant 

Effect of sowing date and fertilizer on the Nutrient uptake by above ground 

biornass of pea 

The nutrient uptake by biomass of pea plant is presented in lable- B. The nutrient 

uptake was directly influenced by both the nutrient content and the yield ui pea 

plant (seed and plant weight). ftc highest uptake of N by the hioiiniss ( 5'I .2 

kg/ha) was found in 14 treatment, which was followed by l treatment (zlO.34 

kg/ha). The lowest uptake was T1  (24.15 kg/ha) which was followed by T, (28.82 

kg/ha). The highest uptake of P by the biomass (6.34 kQ/ha) was found in L 

treatment, which was followed by T4  treatment (4.43 kg/ha). The lowest uptake 1 

(2.19 kg/ha) which was followed by T2  (3.62 kg/ha). The highest uptake of K by 

the biomass (21.37 kg/ha) was Ibund in Ts  treatment, which was followed by T1  

treatment (20.29 kg/ha). The lowest uptake was T (12.53 kg'ha) which was 

followed by T2  (16.02 kg/ha). The highest uptake of S by the hiomass (3.43 kg/ha) 

was found in T 5  treatment, which was followed by li Lreatment (2.53 kg/ha). The 

lowest uptake T1  (1.34 kg/ha) that was followed by T2  (2.09 kg/ha). The highest 

uptake of N by the seed (62.22 kg/ha) was found in 1'4 treatment, which was 

followed by T3  treatment (44.07 kg/ha). The lowest uptake was T (22.05 kg/ha) 

which was followed by 'I'(, (29.06 kg/ha). The highest uptake of P by the seed (7.04 

kg/ha) was found in 'l's  treatment, which was followed by •J• treatment (5.03 

kg/ha). The lowest uptake was T, (2.00 kg/ha) which was lkdlowed by I I , ( 3.7-I 

kg/ha). The highest uptake of' K by the seed (23.71 kg/ha) was Ibund in f 
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treatment, which was followed by T4  treatment (23.03 kg/ha). The lowest uptake 

T (11.45 kg/ha) which was followed by T4  (16.57 kg/ha). The highest uptake of S 

by the seed (3.8 kg/ha) was lound in T.5 treatment, which was IotIoed In 14 

treatment (2.87 kg/ha). The lowest uptake T (1.23 kg/ha) which was followed by 

T, (2.16 kg/ha). 

The highest uptake ofN was (38.04 kg/ha) on the sowing date Nov. 28 and lowest 

Dec. 30 (34.30 kg/ha), which was closely. followed by Nov. 18(34.79 kg/h:i). The 

highest uptake of P was (4.20 kg/ha) on the sowing date Nov. 28 and lowest Dec. 

10(4.05 kg/ha), which was closely. followed by Nov. 18 (4.12 kg/ha). liie highest 

uptake of K was (18.48 kg/ha) on the sowing date Nov. 28 and lowest Nov. 18 

(17.32 kg/ha), which was closely, followed by Dec. 10. The highest uptake ols 

was (2.46 kg/ha) on the sowing date Nov. 28 and lowesi was Nov. i (2. 2S ku/hal. 

which was closely followed by Dec. 10(2.35 kg/ha). 

4.4 Effect of sowing date and different closes of fertilizer on nutrient content 

in soil after harvest of pea 

'flie maximum nitrogen content in soil (0.17711K) was recorded in sowing date 

December 10 and the minimum N content in soil (0.158%) was recorded in 

sowing date November 18 which was statistically identical by November 18 

(0.162%). The results were presented in Appendix PsT. Maximum P content in soil 

(160.33.tg./ml) was recorded in sowing date November 2$ and the minimum P 
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content in soil (158.44itgfml) was recorded in sowing date November IS 

(Appendix IV). maximum potassium content in soil (0.190 meq/I 00 iii!) was 

recorded in sowing date December 10 and the minimum potassium content in soil 

(0.186 mcq/IOOmI) was recorded iii sowing date November 18 (Appendix IV). 

Maximum N content in soil (0.237%) was recorded in 90 kg N ha and the 

minimum (0.1 13%) was recorded in control condition where no flrtiIizer was used 

(Appendix V). Maximum P contents of soil 091 .89p.g!nil) were recorded in PKS 

fertilizer application and the minimum P content of soil (1 47.33ugirnI) was 

recorded in control condition where no fertilizer was used. The highest K absorbs 

by soil (0.264 rne(1/100 ml) was recorded in PKS fertilizer application and the 

lowest K content of soil (0.167 meq/100 ml) was recorded in control condition of 

fertilizer application. 1-ligher S content of soil (34.42%) was recorded in PKS 

fertilizer application and Lower S content (22.01%) was recorded in control 

condition where no fertilizer was used (Appendix V). 

Maximum N content in soil (0.255%) was recorded in sowing date December 10 

with 90 kg N hi' (Appendix VI). Minimum N content of soil (0.1 10%) was 

recorded in sowing date November 18 with control condition. Maximum P content 

(192.00ug/ml) was recorded in sowing date December 10 with PKS fertilizer 

application (Appendix VI). Minimum P content of soil (1 42.33gg/mI) was 

recorded in sowing date November 18 with control condition. Maximum K 

content of plant (0.273 rncq/ 100 ml) was recorded in sowing date December IC) 

with PKS fertilizer application (Appendix VI). Minimum K content of soil (0.150 
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mcq/] 00 ml) was recorded in sowing date November 18 with control condition of 

fertilizer application. Maximum S content of soil (35.29%) was recorded in 

sowing date December 10 with PKS fertilizer application. Minimum S content of' 

soil (0.110%) was recorded in sowing date December 10 with control condition of 

fertilizer application (Appendix Vi). 
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SUMMARY AND CONCLUSION 

A fleld experiment was conducted at the Sher-e-BangLa \griculiu1-a1 University 

farm during the period from November 18, 2005 to February 28. 2006. to Find out 

the optimum levels of N and optimum sowing date ('or maximum yield of the 

IPSA-1, a released variety of pea. 

There are 18 treatments combinations comprising of ibur levels of N (0. 30, 60 

and 90 kg N ha"). A common dose of P20 (75 kg ha'1). K 20 (60 kg ha4 ), 

gypsum (10 kg ha1) and ZnSO4  (2 kg ha"). Three sowing date as November Ih1 

2005, November 28th 2005 and December 10"'2006. The maxinlum plant height 

(41.53 cm) was recorded in 90 kg N ha" which was closely followed by 60 kg N 

ha'' (39.50 cm) and the minimum plant height (33.73 cm) was recorded in control 

condition where no fertilizer was used which was closely Ibflowcd (36.06 cm) by 

30 kg N ha'. The highest number of branches/plant (4.62) was recorded in 90 kg 

N ha" which was closely Ibilowed by cow dung 10 t ha" (4.43) and 60 kg N mi"  

(4.32) and the lowest number of' branches/plant (2.25) was recorded in control 

condition which was closely followed (2.38) by 30 kg N ha". The highest fresh 

weight of plants (3.80 tIm) was recorded in 90 kg N ha" which was closely 

Followed by 60 kg N ha4  (3.46 t/ha). On the other hand the lowest fresh weight oF 

plants (2.85 tiha) was recorded in control condition where no terti I i/cr was used 

which was closely followed (3.04 u'ha) by 30 kg N ha t .  The highest dry weight of 
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r 
plants (1.78 I/ha) was recorded in 90 kg N ha'' which VaS closely lollowed by 60 

kg N ha'' (1.62 tlha) and the lowest dry weight o(' plants (1.)5 i/ha) was recorded 

in control condition which was closely followed by 30 kg N ha' L  (1.3 I tiha). The 

highest number of pods/plant (8.33) was recorded in 90 kg N ha' which was 

closely followed by 60 kg N ha' (8.71). The lowest number of pods/plant (5.49) 

was recorded in control condition where no krtilizer was applied. I he hi2llest 

number of seeds/pod (4.87) was recorded in 90 kg N ha" which was closely 

followed by 30 kg N t ha" (4.13) and 60 kg  N ha (4.30') and the lowest number oF 

seeds/pod (3.17) was recorded in control condition which was closely followed by 

cowdung 10 t ha' . The highest weight of 100 green pods (46.26 g) was recorded 

in 90 kg N ha" and the lowest weight of 100 green pods (43.42 g) was recorded in 

control condition where no fertilizer was used. The highest weight of 100 matured 

pods (36.07 g) was recorded in 90 kg N ha". On the other hand the lowest weight 

of 100 matured pods (33.52 g) was recorded in control condition where no 

fertilizer was used. The highest total dry matter/plant (75.97 g) was recorded in 90 

kg N ha'' which was closely followed by 60 kg N ha" (71.87 g). The maximum 

green pod yield (7.64 t ha") was recorded in 90 kg N ha' which was closely 

followed by 60 kg N ha' (6.75 t ha'') and the minimum green pod yield (4.79 1 ha 

I)  was recorded in control condition, which was closely followed by cow dung 10 

ha'. The maximum matured seed yield (2.02 t ha'') was recorded in 90 kg N ha" 

which was closely followed by 60 kg N ha'' (1.771 ha' I)  The nhiii,nt,,n natured 

seed yield (1 .OSt ha'') was recorded in control condition where no fertilizer was 
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used which was closely followed by cowdung 10 t ha" (1.32 t ha"). The maximum 

N content by plant (3.OS%) was recorded in 90 kg N ha'' and the minimum N 

content by plant (2.10%) was recorded in control condition where no !èrtilizer was 

used. The maximum P content by plant (0.463%) was recorded in PKS fertilizer 

application and the minimum P content by plant (0.1 9I%) was recorded in contmt 

condition. 

The maximum plant height (39.86 cm) was recorded in sowing date November 28. 

On the other hand the minimum plant heighi (36,74 em) Was recorded in owim'. 

date December 10 which was statistically identical with the sowing date 

November 18 (36.80 cm). The highest number of branches/plant (3.66) was found 

in sowing date November 28. On the other hand the lowest number of 

branches/plant (1.69) was recorded in sowing date December 10. '[he highest fresh 

weight of plants (3.44 t/ha) was recorded in sowing date November 29 and the 

lowest fresh weight of plants (3.10 t/ha) was recorded in sowing date December 

10. The highest dry weight of plants (1.54 t/ha) was lound in sowing date 

November 28. On another way the lowest dry weight Of plants (1.40 t/ha) was 

recorded in sowing date December 10. The highest number of pod5.'planl (8.49) 

was recorded in sowing date November 28 and the lowest number of podsiplant 

(5.00) was recorded in sowing date December 10. The highest iu,nber Of 

seeds/pod (4.17) was found in sowing date November 28. On the other hand the 

lowest number of seeds/pod (3.84) was recorded in sowing date December 10 

r. 
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which was statistically similar with November 18 (3.96). 'Ihe highcsL weight ol 

100 green pods (45.58 g) was recorded in sowing date November 28 and the 

lowest weight of 100 green pods (44.45 g) was recorded in sowing date December 

10. The highest weight of 100 matured pods (35.37 L&) was recorded iii sowint. date 

November 28. The lowest weight of 100 matured pods (34.39 g) was recorded in 

sowing date 1)cccmhcr 10. The highest total dry nial Ici/pluni (6703 ) was 

recorded in sowing date November 28. On the other hand the lowest total dry 

matter/plant (61.97 g) was recorded in sowing date December 10. l'he maximum 

green pod yield (7.25 1 ha') was recorded in sowing date November 28. On the 

other hand the minimum green pod yield (4.15t haS ') was recorded in sowing date 

December 10 and November 18. The maximum matured seed yield (1 .SSt ha) 

was recorded in sowing date November 28 and the minimum green seed yield 

(I .37t had ) was recorded in sowing date December 10. The maximum nitrogen 

content by plant (2.47%) was recorded in sowing date November 2$. On the other 

hand the minimum N content (2.45%) was recorded in sowing date December 10 

and November IS. the maximum P content by plant (0.294%) was recorded in 

sowing date November 18 and the minimum P content by plant (0.289%) was 

recorded in sowing date December 10. 

The maximum plant height (43.73 cm) was recorded in sowing date November 28 

with 90 kg N ha'1 . The minimum plant height (32.50 ciii) was recorded in SOwin2 

date December 10 with control condition of' [2rLi1i,.er application. I he liiglies 

number of branches/plani (4.92) was recorded in sowing ilate November 28 with 

77 



90 kg N ha'. The lowest number of branches/plant (2.85) was recorded in sowing 

date December tO in control condition. The highest fresh weight of plants (3.92 

i/ha) was recorded in sowing date November 2$ with 90 ke N tiW'. the lowest 

fresh weight of plants (2.85 tJha) was recorded in sowing date December tO with 

no fertilizer application (control condition). The highest dry weight7plant (1.8$ g) 

was recorded in sowing date November 28 with 90 kt,  N ha. The losest dr 

weight/plant (1.10 g) was recorded in sowing date December ID with control 

condition of fertilizer. The highest number of pods/plant (8.55) w:Ls recorded in 

sowing date November 28 with 90 kg N ha . The lowest number ot pods/plant 

(4.35) was recorded in sowing date December 10 with no lertilizer application. 

The highest number of seeds/pod (5.00) was recorded in sowing date November 

28 with 90 kg N ha . The lowest number of seeds/pod (3.12) was recorded in 

sowing date December 10 and November 18 with control condition. The highest 

weight. of 100 green pods (46.92 g) was recorded in sowing date November 28 

with 90 kg N ha'. The lowest weight of 100 green pods (43.05 g) was recorded in 

sowing date December 10 in control condition. The highest weight of' l 00 matured 

pods (36.55 g) was recorded in sowing date November28 with 90 kg N ha'. The 

lowest weight of 100 matured pods (33.00 g) was recorded in sowing date 

December 10 with no fertilizer application. The highest total dry matter (79.82 g) 

was recorded in sowing date November 28 with 90 kg N ha and the lowest total 

dry matter/plant (50.13 g) was recorded in sowing date December 10 with control 

condition. The maximum green pod yield (7.83t haS ') was recorded in sowing date 
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November 28 with 90 kg N ha'. The nhlnimum green pod yield (4.04t ha ) was 

recorded in sowing date December 10 in control condition of fertilizer application. 

The maximum matured seed yield (2.15t hi') was recorded in sowing date 

November 28 with 90 kg N hi'. The minimum matured pod yield (1.02 t hi') was 

recorded in sowing date December 10 with control condition of fertilizer 

application. The inaxinitini N content by plant (3. 1 0%) was rccordcd in so\viig 

date November 28 with 90 kg N hi'. The minimum N content by plant (2.08%) 

was recorded in sowing date November 18 with control condition of fertilizer 

application. The maximum P content by plant (0.48%) was recorded in sowing 

date November 28 with PKS fertilizer application. The minimum P content by 

plant (0.16%) was recorded in sowing date December 10 with control condition Of 

fertilizer application. 

AS there were no nodule formation in the roots under present 

study, so the recommended (lose of N is 90 kg N/ha for 

approaching the high yield potential of pea at SA U fltrin soil 

Two sowing dates of the month of November performed better 

than the sowing date of December, in respect of yield and yield 

contributing characters. So middle of November is the optimum 

sowing time of this variety. 

The application ofN, P. K, S and Zn is indispensable at SAU farm 

soil for success Ri I production of pea. 
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this result however is gcncraied from single trial. Further rcscarch works 

at diflèrent regions of the COuntry are needed to be carried out for ihe 

eon hrm anon of the present Findings. 

so 
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APPENDIX 

Appendix 1. Analysis of variance of the data on effect of different sowing date 
and closes of fertilizer on yield contributing characcer of pea 

Sources Of 	I Degrees 	Plant 	Primary 1 Plant 	Plant 	Pods( 	Seeds! 

variation 	of height branches fresh dry plant pod 

freedom (cm) (No.) weight weight (No.) (No.) 

(g) 

Replication 	2 	0.61 'I 	1.572 	0.017 	0.007 	().046 	0.00 

Sowing dates 	2 	57.365 	4.274** 0.515 	0. I2O 	I. 59*4  0.49 

A) 

Fertilizer(B) 	5 	6.821*4 	12.5184* !.002O.452nj3.896**i 3.061** 

Interaction 	I 	2.268 	0.058 	0.015 	0.004 	0.058 	0.014 

i Error 	 34 	4.44! 	0.775 1 0.028 11 0.013 1 0.039 	0.042 

" Signilicant at 1% level; 
Appendix IL. Analysis of variance of the data on effect of different sowing 

date and doses of fertilizer on yield contributing character and 
yield of pea 

Sources of Degrees \Veight Weight 	Total dry I 	Green Green Matured 

variation or of 100 of 100 	matter (g) pod seed seed 

freedom green matured yield yield yield 

pod (g) seeds (tiha) (Uha) (i/ha) 

(g) 

Replication 1 	2 15.218 4.601 	96.184 0.003 0.012 0.0001 

Scnino dntec S 782 	44fl 	II Ss flO** 	0 ()S' 	 fl fl 	'r 1 	I - 
	

_________ 

Fertilizer (B) 	 8.521 
	

6.900 
	

7067.Sl2 	0.902*4  1.59$ 	1.028** 

Interaction 	I 	0.149 
	

0.617 
	

508.396 j 0.21 3** 	0.025 	0.028 	I 

(Ax B) 

Error 	 34 	6.265 	5.4)5 665.200 	on I? 	II (12() 	o.00s,- 

' Significant at 1% level; 
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Appendix III. Analysis of variance of the data on effect of different sowing 
date and doses of fertilizer on N, P, K and S uptake by plant 
after harvest of garden pea 

Soti ices ol 	Degrees 

variation 	 of 

freedom 

Nutrients uptake by plant 

N (%) 	P (gg/mI) 	K (ineq/100 

ml) 

S (%) 

Replication 2 0.034 0.0001 0.003 0.0001 

Sowing dates A) 2 0.002 0.002 0.006 0.0001 

Ferti!izer(B) 1.186c 0.08I 	0.291* 	0.020t* 

Interaction 

(Ax B) 

1 0.018 0.007** 0.005 0.000! 

Error 34 0.012 	0.001 0.008 0.0001 

Signi licant at ¼ level; 

Appendix [V. Effect of different sowing date on N, P, K and S uptake by plant 
after harvest of garden pea 

Sowing date 
	

Nutrients uptake by plant 

N(%) P 	 K S 

November, 18 	 2.45 	0.294 

	

1.22 	0.161 

	

1.20 	0.160 November. 28 	- 	- - 	2.47 0.273 

Decembcr,10 	 2.45 0.289 1.24 	0.168 

Significance level NS NS NS NS 
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Appendix V. Effect of different doses of nitrogenous fertilizer on N, F, K and 
S uptake by 1)laflt after harvest of garden pea 

I rertilizer 

I  

Nutrients uptake by plaiil 

N (%) P (jtg/rnl) 	K (meq/l00 

nil) 

S 93) 

No fertilizer 2.10 e 0.191 d 1.09 c 0.117 d 

Cow dung It haS ' 2.20 d 0.308 b 1.27 b 	I 	0.1771) 

30 4 N ha1 	 2.24d 

60kg N hzi 	 2.49 c 

0.253 c 1.12c 	0.146 c 

0.248 c 1.13 c 	0.147 e 

90 kgN h&' 3.08 a 

	

0.249 c 	1.14 e 	0.142 e 

	

0.463 a 	1.56 a 	- 	0.250 a PKS but No N 	 2.62b 

Significance level ** ** 	 ** 

LSD005  0.105 0.030 0.086  

** Significant at 1% level; 

In a column means having a common letter(s) are not differ signiticar.tty at 5% level of 

signi lica ni 

93 



Appendix VI. Interaction effect of different doses of sowing date and different 
doses of nitrogenous fertilizer on N, P. K and S uptake by )lant 
after harvest of garden pea 

Sowing Fertilizer Nutrients uptake by plain 	 - 

date N (%) P (.Lgfml) 	K (meq/ 1(X) 	S (%) 

No fertilizer 2.08 0.237 defg 	Ll7 	'dào 
Cow dung I t ha" 2.20 0.323 be 	1.25 	0.10 

30kg N ha" 2.23 0.267 ede 	1.09 0.147 

i 0.290cc1 	1.12 60kgN 1  2.55 

90kg N ha-' 3.08 0.147 0.190 gh 	1.14 

PKS but NoN 2.53 0.457 a 	1.56 0.230 

No lirti!izer 	 2.10 0.173 Ii 1.01 0.110 

Cow dung I tha" 	2.18 020cd 1.28 0.170 

30 kgNha" 	 2.22 	0.257 dcl 	1.10 	0.140 = 
c 	60 kuNIw 	 2.59 	0.243 dcI 	Iii 	0I0  

90 kgN ha" 	 3.10 	0.200 fgh 	1.13 	0.130 

PKS but No N 	2.60 	0.483 a 	1.52 	0.250 

No fertilizer 2.11 0.163 Ii 	L0$ 0.121 

Cow dung It ha" 	2.22 0.320 he 1.28 	0.180 

30kg N ha" 	 2.28 1.16 	0.152 0.237 delg 

I 6OkgNhi' 	 2.33 .12 1 	 0.141 0.2l0efgh 

90 kgN ha" 3.07 0.357 b 	1.17 	0.152 

rP K-S hut No N 2.71 0.450 a 	lOt 	0.2.74 

Significance level NS NS 	NS 

0.525 LSDA 05 	 -- 

CV (%) 4.53 	11.08 7.43 	12.77 

** Significant at 1% level; 	Signilicant at 5% level; 
Iii a column iiicans having a common letter(s) are not differ signiFicantly at 5% level of 
significant. 
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4- 

II Maximum 	U Minimum 

Nov.05 Dec.05 Jan.06 Feb.06 
Fig. B Monthly average max. and min air 
temperature. During Nov.05 to Feb.06. 
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Nov.05 	Dec.05 	Jan.06 	Feb.06 

Fig. I Monthly total rainfall (mm) during 
Nov.05,Dec.05,Jan.06 and Feb.06 

96 



Nov.05 	Dec. 05 	Jartu. 06 	Feb. 06 

Fig. 11) Monthly average relative humidity (%) during 
NoV05 to Feb'06 
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