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ABSTRACT 

A lieki experiment was carried out at Sher-e-langla Agricultural Ulniversity Farm during 

the kohl season of 2008 to investigate the cIict of nitrogen and sulphur on the growth 

and yield ol 011101) CV. taherpuri. The soil was silty loam in texture haviig p11 6.2. The 

experiment was conducted in a RCI3I) itIi three replications. The experiment comprises 

4 levels of nitrogen from urea (0 kg. 40 kg, 80 kg and 120 kg N haS ') and 3 levels of 

sulphur from gypsum (0 kg. 20 kg and 40 kg S ha' ). The results revealed that diflèrent 

levels of' nitrogen and sulphur showed signi [leant variations on the parameters studied 

during the experiment except plant height (cm) and length of bulb (cm). The ireatment of 

N 20840 

 

020 kg nitrogen - 40 kg sulphur) gave the highest results (hr all parameters 

either vegetative or yield contributing characters. The highest plant height (30.19 cm), 

number ol leaves/plant (8. 11) and largest leaf length (30. 11 cm) were also obtained with 

the same treatment i.e. N 1205•w 11w result indicated that maximum bulb yield (9.8 I t ha 
I) 

of onion was obtained with the treatment NS receiving 120 kg nitrogen and 40 kg 

sulphur. The highest concentrations of sulphur in the bulb (1 .00 %) and available S in 

Post harvest soil (26. 10 ppm) were recorded in the Irealnient coml,mation of N5S.1  and 

N,0S.1  respectively The highest concentrations ot nitrogen in the bulb (2.32 %) and total 

nitrogen iii post harvest soil (0.12 0/s)  were recorded in the treatment combination of 

Nsj;S.iI) and N l2,,S 2ti So, the fertilizer combinations of nitrogen (120 kg ha I)  and sulphur 

(40 kg ha') not only gave maxinium growth and yield of onion hut also made the soil 

ten i Ic and l)roducti\'e. 

s .,  
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Chapter-I 

I NIH 01) L1CTI ON 

Onion (Al/lain cepa L. ) is one ot the most important spices as well as vegetable 

crop grown all over the couniry mainly during Rabi season. It belongs to the genus 

Al/lw,, and Lhmi Iv A Iliaceac. Iran. Afghanistan and especially their norihern regions 

are thought to be places of origin oF 011101) .'l'he lead tug onion producing countries 

of the world are China. India. LISA. Russia, Iran. Pakistan Japan. I3rav.il. Spain, 

and Korea (FAO. 2003). 

Gcrlcrativ onion is grown in all parts oF Bangladesh in order to meet up the flimily 

demand but br commercial purposes it is cultivated in the greater districts of 

Faridpur. Pabna, Cociiilla. Rajshahi. Rangpur and Jessore ( BBS. 2008). In i•espect 

of area and production Onion ranks second among the spice crops grown ill 

!3angladesh (BBS. 20081). The prod lecion of onion in Bangladesh during the year 

2007-2008 was 769000 metric tones from 114400 ha ol' lands with in average vield 

of 2.09 Mi. ha (1*35.2008), which is very low as compared to that Of onion 

growmg countries of the world such as Spain. Pakistan, Australia, Korea. Japan. 

USA and Germany (FA0,2005). 

The total requirement of onion in Bangladesh is about 450 thousand metric toils but 

toLl production in the country is I 53 thousand metric tOils (13 l3S. 2008). As a result 

huge amount of onion 111db is imported From neighboring countries like India. 

Burma. Pakistan and China at the cost ol its hard earned Ibreign currency. Due to 

limitation of' land it is not possible to raise the area Of production of the crop 



horizontally. The productions can however be increased though proper 

management practices providing inputs especially krtilizer and irrigation etc. 

Only three primary nutrients viz. nitrogen_ phosphorus and pOtassium along with 

one secondary nutrient i.e. sulphur are used by the farmers of I3angladesh for the 

cultivation ol onion. Ihe importance of the use of n)icronu(nents is mostly ignored 

aid oLlgh they can be chief limiting factors for crop production. Presently there has 

been great increase in fertilizer use, vet the production ot di lierent nutrients used iii 

the country is not well balanced. Nitrogen alone constitutes abottt 78% of the total 

nutrients used Bhtiivan. 1999) which may not help to improve crop productivity 

unless other essential nutrients are supplemented. In order to improve crop 

proclucti'ity, the other limiting nutrient(s) must be identified and the soils should be 

enriched with addition of these nutrients in properly balanced fertilizer programme. 

Nitrogen plays an important role for the vegetative gro'vth of the crop which 

tilt imatelv hel1,s in increasing bulb size and total yield. Nitrogen imparts greenness 

to plants bN enhancing chlorophyll synthesis and induces more photosynthetic 

production per unit photosynthetic area. Onion is also known to he potash loving 

crop (Rai. 1981). 

With a view to generate information on the aspect. a lickI experiment was carried 

out at sliere-e-langla Agricultural University larm to deterniite the effects of 

nitrogen and sulphur on the growth and vield of onion. Considering the above 

conditions the present experiment was calTied out with the iöllov in,-- objectives: 



I. To find out the appropriate dose of nitrogen (N) and sulphur (S) supplied 

chemical fertilizers for maximum growth and yield of winter onion. 

2. To determine the integrated effect of nitrogen and sulphur on onion 
cultivation. 

3 



REVIEV OF LIlERATURE 

Onion is an iniportant 51)1CC crop in Bangladesh. DiiThrent tYpes at chemical 

Ii.rti I izer play an important role on its growth. v kid and quality ot onion. Many 

works have been done on the effect of krti lizer on onion. In Ui is chapter an 

attempt has been made to review research works related to present investigation. 

2.1 E [feel of ii it rogen on t Ii e growth and yield of onion 

Gupta and GaIter (1980) conducted an experiment to stud the effect at dilThrent 

row spacings under di l'ftrent cornhiiauons ut nitrogen, phosphorus and potassium 

on the growth and yield o1 onion. Application of N PK exerted it significant efkct 

on the vield and yield contributing characters of onion. t;eononisc yield was 

obtained from NIK application i 46: 36: 36 kg ha'. 

Aganval c/ of. ( 198 1 ) observed that with N. 13105  and / or K 20 at 80-160: -tO-SO: 

40-80 kg ha''. respectively. Lhe highest yield was obtained train plots recei' iri 

1 60:40:40 or 80:40:80 kg ha . The applicaLion ol nitrogen atone at 80 kg ha' t  gave 

szitislactorv yield of 20.02 t hal' which was the inosi economic (lose. 

Rashid (1983) recommende(l 10 Ions ol cowdung. 175 kg at' Urea. 125 kg ot'TSP 

and 150 kg at MP per hectare ibr successful onion cultivation in Bangladesh. 

Pati I et al. (1983) conducted a trial of N PK with the onion cv. White local. En their 

experiment. N. P05 and K,i were applied at the rate o175. 150. 75 or 150 and 50 

4 



or 100 kg haS '. respectively. In case of 75 kg N. yield was 222.9 q Ru' while at 

1 50 kg. yield was 311 .2 q ha4  . With the increase ot phosphorus the ield increased 

but application ol K had hi ul e effect on the yield. 

Paterson (1984) carried out an experiment in USi\ with the nitrogen levels of U to 

56 kia tin4  and observed that premature bolting was reduced as the nitrogen rate 

"as increased. Premature bolting was signi tieaiul reduced at 56 kg N hil1. 

Satvanaraana and Arora (1984) reported that oncoii bulb yield increased with 

direct application ol nitrogen up to 60 kg ha . Potash at 40 kg ha as 1<20, did not 

a fleet bulb yields o I' on ion. 

Amin (1985) reported that nitrogen at 60 kg haS ' coupled with potash at. tOO kg 

gave the best pertormance in respect of bulb diameter (5.86 cm), bulb weight 

(64.70 g) and yield of onion (27.47 t ha'). 

Madan and Sandhu (1985)   noticed that eltective plant growth and maximum bulb 

yield and dry matter yields were obtained with the application of N: P20: K?O at 

120: 60: 60 ku ha . respectively. 

I ledge (1996)   found that N fertilization increased the bulb yield up to 160 kg ha 

although there was no signilicant diliCrence between 80 kg N 	and 160 kg N 

tia 



Lang (1987) elarifled that N 1rtilizcr was required to make tip the crops need at 

(Illierent slages ot growth. Flat rate applicanons of 193 kg N ha" I  were followed by 

considerable losses resulting ti'om ilTigatioll and costs were also higher. Specific 

05 kg ha' was found to reduce N losses and costs. hut the application of' N  

yield increased. 

Sainibhi es al. (1987) reported that applying NPK at the highest rate gave greatest 

ImI h size, maximum yield (33.89 1 ha'' ) and best quality hydrated onions. The 

highest nutrient combination Was IOU kg N. 60 kg 1120 and 60 kg K20 per 

lice tare. 

Srinivas and N all (1 987) reported that the hulb yield increased from I 6.5 I 1 ha' at 

zero N to 56.30 t ha' at the highest N rate (201 kg ha' 
I), 

Nebra c'i 0/. (1988) conducted an experiment with various level.c ofN and reported 

that the application of 40 and 80 kg N ha'' significantly increased plant height and 

number of' leaves corn pared to the control, The dilibrences in the effect between 

40 and 80 kg N were not significant except that 80 kg N increased the number of 

leaves per plant over 40 kg N. 

Al'tnied et al. (1988) studied the cflect of dilierent levels of nitrogen (0. 60 and 

120 kg ha' I)  and sulphur (0. 12. 24 and 36 kg ha' 
I)  on local cv. Faridpur [3hati. 

Roth nitrogen and sulphur significantly increased the yield. I lowever. it eonthincd 

application of nitrogen and sulphur produced higher v kid than nitrogen or sulphur 

6 



alone. Nitrogen at 60 kg ha4  wgethcr with sulphur at 36 kg haS ' produced 

in ax i mum v icld (10.44 t ha 

A field trial was conducted by Soto (1988) with critical level for P. K & S and 

response to N. The rate was 100 kg haS' 11w each ot P205 and K 2 0 & 50 kg S lia'. 

Ihe applied nitrogen 1t 0, 55. 100 and ISO kg ha4  and observed that. 50 kg N ha1  

was the best for yield response. 

I ledge (1988)   carried out an experiment with cv. Pusa Red onion and noticed that 

application of N tlrt ii izer increased bulb yield but not quality. lie also showed that 

the (In matter producuon in bulb increased due to die uptake ol' more N. P. K. Ca 

and Mg nutrients. 

raIled el al. (1988) conducted a reid experiment with N fertilizer. They showed 

that application of 100 kg N ha' gave 12.2 and 26.4 % higher yields than 75 and 

50 kg N ha4 . respectively. The consumptive use of waler increased with 

increasing ireqticiicy. 

Singli and I )hankhar (1988)   sLated that higher level of N reduced bolting and 

increased plant growth. ascorbic acid content and yield. Potassium also reduced 

bolting and neck thickness and increased platu growth, yield, ascorbic acid 

con tent. dry matter. sugar and S eontetit of (lie b%Ll hs. 

7 



I)uquc ci d (1989)   studied the growth and nitrogen. phosphorus, potassium 

uptake of onion. The results indicated that the plant demand fir N and K was 

higher during early growth stages. whereas denlalid br P was continuous 

throughout Ilic development. tJptake levels were 38.8. 38.6 and 71.3 kg N. P1O 

and 1KO. respectively, (hr the yield 012.5 t 

Singli ci ci. (1989) COndtlCtL'd two types olexperi nents 011 onion production. lhe 

set up two types of land: one without P1e'10ti5  green inanhiri ng and another was 

cropped with green manuring by Se.cluvna aculata. A combination of 120 kg N 

and SC) kg K 20 gave the tallest plants and the greatest number of leaves per plant. 

maximum bulb weight and bulb dianieter and higher bulb yield in die lirst 

experiment. Green niaituring also great!) enhanced plant growth and bulb yield. 

Javabharath I (1 989) reported that the higher yield of onion was obtained by using 

the highest close of NIK (75 kg ol each nutrient). It was 55-75 % greater than (lie 

control. With the app) ieation of higher dose of len i I i7.er. the production oF big size 

bulbs in comparison with medium and small size bulbs were produced 

signilicainly greater than bulbs supplied with lower (loses. 

Maier ci at (1990) stated that in onion crop fresh weight (EW) increase was 

correlated with the increase in N level and che largest bulbs were 25-30 mm in 

diameter. Nitrogen rates in the ranges 299-358 kg ha gave 95 % ol maxnitinl 



yield. Dry matter of bulbs was not affected by N. I3ulb size increased as the rate of 

appi led N increased. 

Pwidev et iii. (1990) condueled an experiment with various levels of N and 

reporLed the highest yield of marketable bulbs (34.97 t ha 1)  by transplanting on 

J anuarv and a pplv i rig 100 kg N ha . lransi turning on IS FCIrII iirv 811(1 app Iyi rig 

50 kgN ha' 47 
gave the lowest marketable yield (10.38 1 ha1). 

l3aloch ci ai. (1 991) obtai ted niaximuni bulb yield (22.66 1 ha4  ) with the 

application of 125 kg N + 75 kg lCO haS h.  The highest plant height (38.5 em). 

mirnbcr of leaves plani' (7.0), single bulb weight (82 g), vertical bulb diameter 

(1.80 ciii) and horizontal bulb diameter (5.78) were obtained with 125 kg N 	IOU 

kg  K 0 hi( 

13hordwaj et al. ( 199 1) sawd that plain height was increased significant lv with 

increasing levels of nitrogen. The main yield contributing components were the 

number of scalps per plant. si/c  of unibel. but the yield increase beyond 80 kg N 

was not signilicant. 

(aushal et cii. (1991  ) stated that increasing N levels increased Ilic bulb yield. The 

highest yield was recorded at 150 kg N ha' which was significantly superior to 

rest of the nitrogen levels. The yield at 100 kg N hii was also significantly greater 

than 50 kg N ha'' and the control. 

9 



K timar and Shanui (1 99 1) conducted an experi went with two ociiori cttltivars 

designated N-53 and N-2-4- I. grown in the Ic/ian! season and reported that bulb 

yield increased linearly as N application increased up to 75 kg ha4. The mean 

increase in the bulb and plant weight ratio was I: 2.22 with 25 kg N. compared 

with I : 1.95 [or untreated controls: higher N rates reduced this ratio. 

J itendra c't at. (199 1) Found in their trial of onion C/s. applied N 	80, 120 and 

160 kg ha '. K() iii 100 and ZnSO.1 :i 2.5 kg ha'. I Tigher N levels increased plant 

growili and yield. K alone and with Zn also increased plant gro'vth. yield and dry 

matter contents. Ike highest yield (32.68 t ha ) was obtained with the higher rate 

oIN along with K and Zn. 

S ingh and Sharnia (199 1) reported that soil moisture regimes and nitrogen 

application to onion crop allected tile diameter of bull, and yield significantly. 

1hev also reported that application ol' nitrogen at 80 kg had  caused 38% increase 

in bulb weight over control. 

Pandev c/ al. (199 1)     studied the effect of thur levels of nitrogen (0. 50. 100. 150 

kg ha 
I)  three levels of phosphorus (0. 40 or 80 kg haS ' ) and two levels o I potash 

(0 and 50 kg ha 
1)  the yield and qiial it)' of kliwlf onion. They found that the 

maximum yield and net return were achieved with N: P: K at 1 05: 40:50 kg ha1  

Pandev etal. (1992) conducted an experiment to lind out the elkct ol nitrogen and 

spacing on kharff onion cv. A grilound l)ark Red at laiptir. Rajasthan. India. ihey 

10 



lound that both 80 and 120 lc2 N ha4  ha gave signi Jieantiv higher yields than the 

lower fi.rti I izer rates, but the higher N rates resulted in significant I)' larger tiinbels 

and lcss incidence or thrips. The incidence of purple blotch was unaffected by N 

application. 

Rahi in ci 0/. (1992)   investigated the SCOpe for increasing the total yield and 

liii Fill lug the demand ot onions during the period of' shortage in l3angladcsh 

through the bulb-to-hull) (set) method of production. In it fbrti I icr trial. 011101) sets 

were planted on 6"1  Noveinl,er at a spacing ol 25 x  15 em supplied with 0-160 kg 

K ha'1  and 0- 100 kg N ha' . hall' betbrc planting and hall' 36 (lays afler planting. 

'l'he combination or the highest application rates of' N and K resulted in the yield 

ol' I I . I I t ha' t  compared with 4.5 1 ha" troll) tmi'erti I lied control plots. 

IiI-Oksh c! (//. (1993) observed that N application had 110 sigrIt licant elicci on plant 

height, number of leaves, fresh weight or city weight. but bulbiug ratio (the i'atio 

between bulb and neck diameter) decreased and total chlorophyll content 

increased with increasing N application. II ih N increased bulb fresh 'eight at 

harvest. 

\'aelihani and Patel (1 993) studied the eiiëct of' di ['ferent levels of' NPK on the 

growth and yield of,  onion. 'I'he lound that plant height. number of leaves plant 

bulb weight and yield were the highest with 150 kg N ha' . although bull' weight 

and yield with 100 kg N ha'' were not significantly di l'Ierent. Increasing 



pllospliorus application increased (lie number of leaves per plant and weight, size 

and vield of bulbs. Application of K increased only the number of leaves per 

plants. 

Singli c'i al. (1 994) noticed that tout] marketable yield and total dry weight 

production were the best in (lie plots treated with N at 80 kg lia* They also staled 

that plant mortality increased with increasing rates ol'N. 

Katwale and Saraf (I 994) reported that the maximum bulb yield was obtained with 

the application of NPK at the rate of' 125: 60: 100 kg ha''. respectively. This rate 

also gave the highest economic return. 

Perilas and Nicor (1994) stated that the bulb weights of 12.34 and 45.72 1 ha'' 

were found when 180 and 300 kg N ha'' were applied respectively. They also 

reported that application of ISO to 240 kg N ha" showed an appreciable increase 

in diameter of bulbs from 2.85 (control) to 3.70 cm. The largest bulb diameter of  

4.13 cm was observed when 300 kg  N ha'' was applied. 

Amin ci ci. (1995) worked oii onion cv. '1'ahcrpuri. planted on 20 December and 

20 January and gave 0. 25. 50 or 100 kg N ha''. Yield was the highest from (tie 

planting of 20 December supplied with 100 kg N ha''. Individual bulb weight was 

also greater in lb is trcatni ent. 
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Singh e/ al. (1 996) carried out a field trial in Agra. End a to observe the eIi'ects of 

N (0. 60. 120 or 180 kg ha ') and S (0. 20. 40 or 80 kg ha ) on the growth of 

oni(_)IIS 	(es'. 	l'iisa 	Icd). 	I ]c 	•cici 	;1.'.I 	pLin 	 :k;IclIs 	>ii:t..::lI\ 

liii Nc!c;:s in iiii'jcn ppllc:Iiul1. Combined addition of N and S 

signiheantly increased its yield. 

I larun-or-Rasiiid (199$) conducted a field trial at Bangladesh Agricultural 1. 

University. Mvinensingh to observe the e1ict of NPKS on growth and yield of 

0111011 at dt lThrent plant spacing, lie stated that the maximhifli bulb weight (40.50 g) 

and bulb yield (20.75 t haS') were lound from the combination of 125-1 50-1 50-30 

kg N. PO5 . 1(20. S 113d respectively. Application of NPKS increased the plant 

height, leaf number. bulb length, bulb diameter and bulb weight as vel I as the 1,ulh 

yield. He recommended 100-1 50-200-30 kg N. P 205. K20, S ha'. respcctivel thr 

the cultivation ol BA RI puii_- I at BAli [in conditions. 

Anwer n cii. (1998) observed that the application of nitrogen. phosphorus. 

potassium. sulphur and zinc increased the number of leaves plant-1  along with 

higher bulb yield of onion with the increasing rates up to ISO kg N. 120 kg P 205 . 

120 kg K 20. 20 kg S and 5 kg Zn ha at Jessore area. 

Singli and N'l ohantv (1 998) studied the elket of N P K on growth and yield of onion 

in Orissa. India. in 1995-96. With increasing N level, plant height increased in 

both the experimental periods. Plant height, bulb girth. iltunber of leaves plani 
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bulb wciQht and highest yield (295.8 q had) were achieved with N and K at 160 

and 
R Q 

 kg/ha. respectively. l3ased on these results. the recommended rales (hr 

COin inercial on ion production in and around l3litibancswar are 160 kg N. 80 he 

K20 and 60 kg P205  ha'', 

Kumar c/ u/. (1998) carried out an experiment in India during 1993/94 and 

I 994/95 and obser'ed I hat N at 150 kg ha' gave the best results with regard to 

plant height. length and diameter of the longest leaf. diameter ol the thickest stem. 

number of leaves/plant, plant spread, time to bulb maturity, bulb diameler. bulb  

FW and 1)\V. length of the longest root, and bulb yield. 

Rodriguez ci a/i (1999) carried out experiments during 1993-94 and 1994-95 on 

onion to hnd out the ciicct o nitrogen. phosphorus and potassium rates. sources 
I. 

and lorftts Upon 01)1011 (Al/lu,,, c'c'pa ) bulb yield and quality. Yield, plant height. 

leaf number and polar and equatorial diameters were measured with dilThrciit 

rates, sources and lorms of N. P and K. Signi lieanl elThcts of P and K rates 

(applied tip to 98.2 and 200 kg ha* respectively) could not he detected, nor 

signi lieanl interactions between N and P. 

Raiiiamoorthv c' al. (1 999) conducted a field experiment in Rhavanisagar. lam i 

Nudu where Onion cv. C04 was given 0, 30. 60 or 90 kg N ha' 1  during the khw'i/' 

ari(l summer seasons of 1994 and 1995. 'l'hev stated that bulb yield increased as N 

rate increased. 

Library) 
:Ny1  14 



A field trial was conducted by Singh and Chaure (1999) on a sandy loam soil at 

131 laspur, India. 5. 6 and 7 weeks old onion seedlings were supplied with N at 50. 

100 or 150 kg! ha in 1989-90 and with N at 50. 100. ISO or 200 kg ha" in 1990-91 

and I 99 1-92. 'I he optimum seedlings age and N application rate, in terms ol leaF 

length. number of leaves per plant. bolting percentage. bulb weight and bulb yield 

were 6 weeks and ISO kg ni', respectively. At at) extra Prti1izer rate of N 200 kg 

ha''. the additional yield did not compensate for the cost of extra Irti liter. 

Siiigh e/ ul. (2000) conducted an experiment at Rajasthan. during sulnn)er season 

of 1993-95. Onion cv. N-53 was gron under lactorial combinations of three (3) 

levels each of nitrogen (50. 75 and 100 kg N). phosphate (13.2. 22.0 and 30.8 kg 

P) and potash (4 1.5 . 62.2 and 83.0 kg K). It was concluded that onion productivity 

could be enhanced considerably by application of' 100 kg N. 30.8 kg P and 83.0 kg 

K ha 

1 lussaini and A mans (2000) carried out a field experiment during the 1993-94 and 

1 994-95 (In seasons, at Kadawa in the Sudan Savannah ecological tone of 

N ieria. They stated that uh(rOgCfl application positively increased the bulb yield. 

averauc bulb weight, and number oflarge bulbs per plot and 7-day intervals 

in'ituttion produced higher bulb yield, average bulb weight. and number of large 

bulbs per plot. 

Anonymous (200 1 ) conducted an experiment at Spices Research Centre. BAItI. 

.lovdebpur during 2000-200 I with Ibur levels of nitrogen (0. 100, 125 and 1 50 kg 

IS 



ha5. Influence of different levels of nitrogen was significant on different 

parameters ol onion studied. l3tLt 125 kg ha1  and 150 kg ha1  at nitrogen produced 

10.91 t ha' and 8.70 tha ofhulh. respectively while it was 5.74 1 ha1  in control. 

According to Mohantv and Das (2001 ), application of 90 kg N and 60 kg K 2() ha' 

Was hefler br obtaining higher yield with larger bulbs, while 30 kg lia each of N 

and ICC was suggested to realize medium bulbs with moderate yield and better 

keeping qual fly in tong tern) storage. 

In a field experi inent conducted by •l'iwari ci at (2002) in Patharchatta. I liar 

Pradesh. India. during the winter seasons oil 995-96. 1996-97. and 1997-98 with 

three levels of' N and its application methods on onion cv. Pusa Red. they slated 

that 100 kg N ha1  and loliar spray gave the highest y ielcl. 

Yadav ci al. (2002) carried out an investigation on onion cultivars Punl Red. 

White Margtobe, Nasik Red and Rasidpura Local which were supplied with 50, 

100. and ISO kg N and K ha1  in Jaipur. Rajasthan. india during the rabi seasons of 

1998-2000. Yield, fresh weight @1 bulb, total soluble solids and allyl propyl 

disulphide content increased, whereas ascorbic acid content decreased with the 

increase in N and K rates. Rasidpura I .ocat recorded the highest values for the 

pai'ameters measured except allyl propvt disulphide content which was highest in 

Nasik Red. 
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Muoneke ci at (2003) conducted a held trial to iri'estigate the elkets of four 

levels of nitrogen and three levels ol' phosphorus on growth and keeping quality of' 

onions. They found that application o1'90 and 1 35 kg N lia increased the grOVLIi 

and yield bitt reduced the post harvest storage quality. Phosphorus at 60 kg ha' 

increased these attributes hut did not influence the keeping quality of the bulbs. 

Mandira and Khan (2003) carried out an experiment with di Iherent levels of 

nitrogen (0. 100. 150 and 200 kg ha'' ) and potassium (0. 75 and 150 kg ha'') to 

study their elket on the growth. yield and yield attributes of onion cv. N-S 3 in 

Iripura, India during ia/n season of' 200 1. Nitrogen at the rale of 150 kg ha'. 

potassi inn al 75 ku ha'' and their combination recorded the best performance in 

terms of yield and growth. 

Yadav ci at (2003) stated that application of 100 kg ha-1  N produced signi fietntl 

higher bulb yields over 50 kg ha4  but 150 kg N ha' did not significantly increase 

the bulb yield. '[hey also reported that 150 kg K20 ha'' produced significantly 

higher bulb yield compared to lower rates of potash. 

11 iqtic CF (ii. (200-I) investigated the eIi'eets of nitrogen and irrigation on the 

arowth and yield of' on ion CV. BA RI Phiz- I during the rabi season of' 2000-01 - 

Plant height. number of' 1eacs per plant, bulb length, bulb diameter, neck 

thickness. single bulb weight and cr011 yield increased with increasing rates of Ni 

up to 125 kg had  and with irrigation at 7-day intervals. Interaction efThets between 
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N raks and irrigation were significant br all the lmrailleters measured except for 

bulb dianicter. 

Shrawan et aL (2004) studied the dlix; of NK on the growl]) and bulb yield of  

0111011 crop. they reported that plain height at harvest (5 1.43 ciii). lea!' length 

(28.22 cm). fresh weight of leaves (25.21 g) and total ehtorophyll content at 45 

days alter transplanting (I .33 mg) and 90 days aCer transplanting (I .67 mg) were 

the highest upon treatincnL viiIi the highest nitrogen rate (1 50 kg N ha 
I)  and with 

the highest potassium rate (120 kg K Iia5. 

Jilani e' a). (2004) conducted a field triat to sadv the effect of diftcrent levels ol 

nurogcii on three onion cultivars ( Faisatabad Early. Phutkara and Shah A tam). 

They observed that niaxiniuni value cost ratio was Ibund in Shah Alum 1'ottowed 

bv l7 aisatabad Early and Phutkara and N at. 120 kg ha' proved to be the best lbr all 

the pai'2inieters studied. 

Yamasaki and Tanaka (2005) mvestigated the rotc of' N in the blower initiation of 

Welsh onion (A. fistulosuni) cv. Kineho. They found that low N rates retarded the 

i2yo\vth but promoted leaf sheath bulbing and bolting of Welsh onions. It also 

reduced the nitrogen and carbon concentration but increased the C: N ratio in the 

Anonymous (2007) conducted an experiment at Spices Research Centre. I3ARI. 

Bogra with four levels ol nitrogen (0 SO. 1 00 and I 50 kg ha ). phosphorus (0. 20. 

IS 



40 and 60 kg ha4). potassium (0. 50, 100 and 150 kg ha'') and sulphur (0. Ic), 20 

and 30 kg ha4 ) for k/iur/ onion cultivation . Among the ftwtilizer treatments. 

N 1 ,P40K i S gave the highest yield (22.33 1 ha'' ) and the lowest yield (9.67 t had 

\\US  Obt2lined in control. 

2.2 Effect of Stil p hur on I lie C row th and Yield of On ion 

Yasin and flu (icr (2007) conducted an experiment designed to relate Icatures of S 

,netalmhisni to the dormant and/or sprouting states of on ion bulbs (A/Iiw;i cepu L.) 

during storage at 18 degrees C. For this purpose. onion bulbs were dissected at 2-

week or 4-week intervals into sprout leaves. stem plate. inner scale. and llcshv leaf 

to measure total sulphur content, sulphate content. gamma-glutamyl transpeptidase 

(Ocfl) activity and eiizymatically-Jbrmed pvrtivate ( EPY  ). The deterni ination of' 

initial sprout growth was based on measurements of sprout leaf elongation. Two 

long-day etilt ivaN ('Golden Bear F-c sub> I </ sub>' and 'Copra F< sub> I < sub>'). 

with a clear period of' dormancy, were chosen for these experiments. Changes in 

total sulphur content showed no clear relationship to either the dormant or the 

sproutig phase. whereas the sulphate content of each bulb part studied tended to 

he lowest at the transition fronT donnaney to sprouting. EPY, as an equivalent to 

flavour precursor content and pungency, increased in the inner scale of both 

cultivars throughout dormancy. and initial sprout growth. In contrast. I iIY was 

lowest in the sprout leaves and stem plate at the end of dormancy in 'Copra F< 

Slib>K/ sub>'. but subsequently increased during initial sprout growth. (JOT 
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act ivitv started to increase in the Ileshv leaf and in the inner scale at the start of 

sprout 1Hz in both cultivars. In general. changes in S metabolism at the transition 

train die dormant to the sprout iig state suggest sprouting-enhanced stilpliur 

metabolism. depencline on the cultivar. In addit ion, the results indicated 

remobilisatioti and reallocation of sulphur compounds \%i(liin the onion bulb 

(htring tlorrnancv and initial sprouting. 

Channagoudar and Janawade (2006) carried out a field experiment during rabi 

2002-03. in I )harwad. Karnataka. India. to study the elleet al' di lkrent levels of 

irrigation (0.9. 1 . 1. 1.3) and [ .5 1 W!CP I ratios) and sulphur (S) (0. 20. 40 and 60 

k(-,/ha) on the growth. yield and qual its' of onion cv. l3eILarv red. Signi flcantiv 

higher bulb yield (189.29 q ha- I ) and yield components. like bulb length. bulb 

diameter and weight of 20 bull,s, were obtained with 1.5 I WiCPE ratio irrigation 

schedule compared to 0.9. I . 1 and 1.3) 1 W/CPIi ratios. the growth coniponcnts. i.e. 

plant height. number of leaves, teal' area, leaf area index, leaf area duration and 

total dr matter production per plain, were also higher in 1 .5 I W/CPE ratio. 

A pplication of 40 kg S ha- I recorded signi [icantly higher bulb yield (I 70.60 q ha-

1) over 20 kg S ha- I and no sulfur application but was on par with application of 

60 kg S ha- I . Similar trend was observcd in yield components and sul 11w uptake. 

Signilcantly higher 155 (12.26 per cent) and pyruvic acid (3.1 micro moleig) 

content in onion bulb were recorded in 60 kg S ha over 20 kg S ha and no sul fttr 

application. hut was on par ith 40 kg S ha* 
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Josephine ci ci. (2006) COIICRLCtCCI a field experiment during 2001 and 2002 in 

Annamalni. Tami I Nadu. I tuba, to optimize the source (0. 30. 60 and 90 kg/ha) and 

close (superphosphate. gypsum and aninioniuni sul Eli(e) of S for max imuin yield of  

onion in typic Usti (luvent soil. Superphosphate at 60 kg'ha gave max i mum plant 

height. number of leaves per plant, number of tillers per plant, bulb length. bulb 

diameter. number of bulbs per plant. individual bulb veiaht and bulb yield. 

Jaggi el ci. (2006) conducted an experment during the \vinter (rahi) seasons of 

2000-01 and 2001-02. at Palampur. Hiniachat Pradesh. India. to compare the 

eticts of 2 sources of sulphur (SC sub>95</ sub> and gypsum) on onion (A 11111111 

cepa) tinder acidic soil and 10 vork out their optiniuni closes. Fertilizer Testing 

ModeL was used to know the dilierences in the ftrtilizers at linear and curvature 

levels. The other statistical tools I ikeY test considered I inearitv and curvature 

independent l . I he results showed the superiority of gypsum both at linear and 

curvature level by 0.0721 and 000066 tonne/ha. Multi feud I izer Response Model 

Was ttsid to work out the Ol7ti 111(1111 (lose of lirtilizers. The optiniuni level of Sc 

sub>95c1 sub> was determined to he 42.14 kg/ha while that of gypsum was 

deternimed to he 555.17 kg'lm. Ihe returtis over firtilizer cost br Sc suh>95< 

sttb> and gypsum were worked out to be Rs 60 911 and $1 306. respectively. The 

stu&lv clearly indicates that gypsum is a superior sulilir sotirce br onion crop. 
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Qureslii and I .awande (2006) deterTn med the e ffeets of sulphur on the kid, 

quality and storahi I ity of onion cv. B 780 in a field experiment conducted in 

Maliarashtrzi. India duriii the khari I season ol' 200 1 -03. Elemental stil fur (15. 30. 

45. 60 and 75 kg/ha) was applied along with IOU kg N/ha, 50 kg P/ha and 50 kg 

K/ha. Onion responded significanily to 30-75 kg S Jul'. The highest bulb yield of 

39.1 t/Iia was recorded with the application of 75 kg S ha . Sulfur content in bulbs 

increased by 18.09.0 due to the application of 75 kg S ha' over the N PK treatnielil 

Pvruvic acid concentration increased front 3.3 p  tnolin I with 75 kg S ha . Storage 

losses were reduced by 104% over a period ofé months due to the application of 

-IS 1<2 S ha in comparison to only the N PK treatment. Simple linear regression 

analysis revealed signhlieanL negative correlation between the storage losses of 

onion bulbs taken as dependent variable and pvruvic acid and total soluble solids 

as independent variables. 

Jaggi (2005) conducted an experiment in Palampur. Ii imachial. Pradesh, India 

during 2000-0 I and 200 I -02 to investigate the effect of S rates (0. 15. 30 and 60 

kgha) and sources (595 and Gypsum) on the yield perlorniance ol onion cv. Patna 

Red. Ike fresh and dry weights of onion yield. plant height. leaf number/plant and 

weight per 10 bulbs increased with increasing S rates up to 30 kg/ha. 

Losak (2005) conducted an experiment and showed that the effects of N (g per 

pou as aininon kim nitrate) and S (mg/kg, as sulphate) ftrtilizers (0.0 -r  25.0. 0.9 ± 

25.0. 0.9 -. 40.0. or 0.9 -i 60.0) on the performance of onion (cv. Stutgariska) were 



studied in a pot experiment. The application of 0.9 g N per pot and 25.0-40.0 mg 

S/kg increased (lie weight and diameter or bulbs by 50.3-62.3 and 20.9-23.1%. 

respectively, and reduced the nitraic content of bulbs by 10.8-25.2% over the 

conuol (0.0 g N per P0t  25.0 ing S/kg, which is the ainow'It of' S in the soil). '['he 

increase in the level of sulphate to 40 and 60 mg/kg increased the bulb v kid. 

Sankaran et al. (2005) conducted an exper went in Coinhatore. Tam ii Nadu. India 

to dctertliine the efficts of sulphur treatments (0. 1 5. 30 and 45 kg single 

superhosphate ( SSP )/ha) on the yield and nutrient uptake of onions cv. (203. 55 P 

at 45 kg/ha resulted in it significant increase of 9.6% onion yield over the control 

and it was at par with SSP treatment at 30 kg/ha. Su I fur appl ical toil signi heanil 

increased the uptake or N. P. K and S by onion crop. Sul fur application had 

considerable influence on availabi lit)' of sulfur, whereas the availability of N. P 

and K was not signilteantly itill uenced. Based On agrononiieal use etlieieney and 

value east ratio. the application of' SSP at 30 kg/ha is the Optilliuni concentration to 

increase the 0111011 yield. 

Sham ima and I Iuq (2005) conducted it Ikid experi nient in (razipur, l3anglaclesli 

durin2 the 1995-96. 1996-97 and 1997-98 rahi seasons to determinate tile yield. 

content and uptake o I' onion cv. Faridpuri. when applied with S at 0. IS. 30. 45. 

60. 75 and 90 kg/ha. The S content, uptake and viekl of 0111011 significantly 

responded to di fterenl S krti lit_eN application. Increasing S levels up to 45 kg/ha 
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increased the S content. uptake tlirotiglioiit the seasons and also produced the 

highest bulb vieW. Zero kg S/ha produced the lowest bulb yield. 

Jai (2004) conducted an experiment and reported that the efThets ol S (0. 15. 30 

or 60 kg/ha) applied through gypsum or the slos released flrti I izer S 95 on the 

conlposition and 'ield of onion (cv. Patna Red) were studied in Palanpor. 

II inachar Pradash. India dtinng the winter of 2000-0 I and 200 I -02. Application 

signi Iieantiv increased bulb and foliage ields and S content and uptake by IN iage 

and bulb i loliaue. The dr weighi of bLdb and foliage, and N and S uptake by 

bulbs and bulb 	lbliage increased with increasing S rate up to 30 kg/ha. At 30 

kg/ha. the bulb yield increased by 105% over no S. 

Pooiiani et at. (2004) conducted an experiment on onion cv. Ptisa Red plants were 

treated with gibberel lie acid ((;A; 100, 150 and 250 ppm) and sulphur (1 5 and 30 

kg/ha) in Uttar Pradesli. India during the vinler season of 1998-99. Onion bulbs 
1. 

were biggest (20.20 cm) with the application of 250 ppm GA -f 30 kg Sf ha. 

Application of 15 kg S/ha, 150 ppm CiA - 15 kg S/ha and ISO ppm GA + 30 kg 

S/ha resulted in the highest moisture (890/0). carbohydrate (27.621N) and protein 

conlent (I .40°A.,) of onion respectively. 

Shak irullah ci al. (2002) conducted an experiment on the ciThet of different levels 

of sulphur on yield and pungency of onion was carried out at the agricultural 

research stat ion North). M ingora Swat  during die year 1 999-2000. The result 
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revealed that most of the parameters \VL'FC signilicantiv aiTheted by ditThrent levels 

of Sulphur. '[he mean data indicated that the maximum litsh yield (60.66 i/ha) 

WIS obtained with I óOkgS/ha while minimum fresh yield (66.50 i/ha) was 

io 
obtained at 20 kg S/ha. Maximum plant height (66.44 cm) observed in pioi \VItl) 

lOt) kg S/ha and minimum Plant height (56.66 cm) was observed in control 

00 
- Maximum htilb weight (156.66) was examined in treatment where S was 

Cb pplicd/Th 160 kg/ha while minimum bulb weight (I 20.77g) was observed in 

treatmeni with 80 kg S/ha. Minimum number of bulbs/kg (8.633) was obtained 

160 kg S/ha while maximum number of bulbs (II .433per kg) obtained with no 

Sulphur. 

e4 

Suman ci at (2002) conducted a field experiment in l3ihar. India during I 995-99 

p 
and 1 999-200) to stud' the eliect of S and 13 on the growth. vieki and qualiiv of "S 

onion cv. Nasi k Red. The treatments comprised S at 0. 20. 40 and 60 kg/ha: and 13 

at 0. 1 and 2 kg/ha. Plant height. We number of leaves, leaves length. leaves width. 

bulb size. bulb weight and bulb yield siunilicantly increased (LI) to 40 S kg/ha and 

I kg 13/ha. [he neck thickness and slorability decreased with increasing levels of S 

but increased with increasing levels of B. The treatineiit combination of 40 kg S 

1 kg B/ha gave the highest net return and benefit cost ratio. 

I/l-Desulci and Sawan (2001) conducted an experiment in Shalakan. Kalubia 

(;overorate, rgypt to evaluate the ef'fbet of NPK (low. 6(1:48: 48 kg/Ieddan) on 

the yield and LltialitV of otiioii. (irowlh. NPK uptake yield and bulb quality 
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increased with increasing level of NI'K fertilizer up to 132:96:96 kg/kddan and 

with increasing level of S Rrtilizer up to 450 kg/feddan. NC)N accuin ulation in 

the onion bulb eradually and signi fieantiv increased with increasing level of N I'K 

krtilizer tip to the highest level and 'vith increasing level ol S lbrtilizer LII) to 450 

kg ledda ii. 

Ajav and Onkar (1999)   conducted an experiment and reported that onion (cv. 

Atiil'ouial Lighi 1(ed) Plants were grown in pots tinder conditions of S suiliciency 

or S deficiency. Plants received S were healthy, had dark green leaves, developed 

it good root system and produced large bulbs which developed a good red color. 

Plants grown under S-deficient conditions had lëwer leaves which were shorter 

and paler in color, produced fiver rootlets and produced smaller bulbs which were 

light red in colour, compared with S-treated plants. 

Nagaicli ci ni. (1999) conducted an experiment during 1995-96 and 1996-97 on 

the elThcts of 4 rates each of' sulphur (0. 20. 40. and 60 kg/ha) and potassium (0. 

40. HO and 120 kg/ha) on growth characters. vield anributes. yield and L(tLftl ity of' 

onion on a salldv loam soil in Madli a Pradesh. India. Application of 60 kg S/ha 

signi lieantly increased plant height. ntiniber of leaves, bulb weight per plant and 

horizontal and vertical diameters of htil h over the control. Onion seed increased 

siLmificantly tip to 60 kg S/ha. Uptake of P. K and S also signi licatit ly increased at 

rates up to 60 kg S/ha. AppI iea ion of 80 kg K20/ha significantly increased bulb 

weight per plant and horizontal diameter of the bulb. Seed yield also increased 
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sitmi llcantiv with 80 kz K,O'ha. but a Itirtlier increase decreased vieW. U ptake of' 

11. r It 
 
and S was Ii igliest at 80 kg K ,OIha. 

Anwer ci of. (1998) observed that the application of nitrogen. phosphorus, 

potassium. sulphur and zinc increased the number or leaves planf along with 

higher bulb vieki of onion with the increasing rates up to ISO kg N. 120 kg P,O. 

120 kg K 7 0. 20 kg S and 5 kg Zn ha' at Jcssore area. 

Nagaicli ci ai. (1 998) conducted a IleltI cxerinient at (ivaI br and reported that. S 

was applied at C), 20. 40 or 60 kg ha and K at 0. 40. 80 or 120 kg/ha to Nasik Red 

onions. Bulb yields increased with S rate and were the highest at and intermediate 

K rate (80 kgiha). 

Nasiruddin ci of. (1993) conducted experiment on the efThct of potassitini and 

sulphur on grovu and yield of' onion at Mymenshing, Bangladesh. They reported 

that application of both potassium and sulphur either individually or combinedly 

increased the plant height, leaf' production ability of the plains, hull) diameter. htilh 

weight as well as the bulb yield. They recoinniended 100 kg potash and 30- kg 

sulphur per hector (in' cultivation oI onion for BAU lhrni soil. 

Ahmcd ci at (198$) studied difThrent levels ol nurogen (0. 60 and 120 kg ha ) and 

sulphur (O. 12, 24 and 36 kg ha'') on local cv. Faridpur Ithati . l3oth nitrogen and 

sulphur signi licaru lv increased the yield. I lowever. a combined application of  

nitrogen and sulphur produced higher yield than nitrogen or sulphur alone. 
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Nitrogen at 60 kg ha4  together with sulphur at 36 kg ha produced maximum 

V icld (10.44 t haS '). 

A held trial was conducted by Solo (1988) with critical level br P. K and S and 

response to N. The rate was 100 kg haS' lbr each ol P,Oi  and K,() and 50 kg S 

hil'. The applied nitrogen 	O. 55. 100 and ISO kg ha' and observed that 50 kg N 

ha4  was the best for yield response. 

Sulphur is bound to he an uiiportant lrtilizer hay rig significant contribution to 
11 

the yield ot onion cv. Yellow (.iranex. Peterson (1979)   Ibund that the yield 

increased by 22.48 percent with the appl ical on of sulphur at I 7 kg lia 

Aulakli e't al. (1 977) reported that S content in plant lol iage during active Qrowth 

and at maturity had signi [leant correlation with crop yield. The S content 

bclow0.2% in the plant tissue at the pre-flowering stage of brasstea was threshold 

level, below which the crop yield and quality were adversely afiected. 

Misra and Prasad (1966)   conducted it held trail with sulphur krti liter on pungency 

and viekl of onion. They observed that suitable dressing Of sulphur fertilizer 

unproved growth. yield, pungency and also increases the avai lahi lit> of trace 

element. 

Jasa and Roboptokva (1957) vhi Ic working with krtilizcr ott onion observed that 

both types and rates of fertilizer alli,ctecl the plant growth and its development. 
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lliornkpson and Kelly (1957) reported that is an association between the pungency 

and content of sulphur in onion. The higher the content of sulphur the greater the 

pungency or the stronger the flavour. The content of sulphur (pungency) was also 

found to he associated with good keeping quality. 
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c: ha p1 er-3 

MATERIALS AND METHODS 

This chapter arranges the materials and methods including a brief deseripuon ol 

the experimental site, on ion variety, soil. ci imate, land preparation, experimental 

design. treatments, and ctiltttral operations, collection ol' soil and plant samples 

etc. and analytical methods used for the cxperi ment. The details of research 

procedure are described here. 

3.1 Descri 1)1 ioU of (he cx pe ii ni en tal site 

3.1,1 LOCaIIOD 

the research work relac ing (0 the study of the effect ol nitrogen and sulphur on the 

growth and yield of onion was conducted on the Farm division 01 Sher-e-l3angla 

Agricultural University. I )haka- 1207 during the rcibi season of Decem her. 2005. 

the speci tic location ot experimental site is presented in Figure 1 

3.1.2 Soil 

The soil Of the experimental tield he longs to the Tejgaon series of AliX No. 2$. 

Madhupur Tract and has been classilied as Shallow Red Brown Terrace Soils in 

Bangladesh soil classi Jieation system. The soil is characterized by heavy clay's 

within 50 cm 111111) the stirlitee and is acidic in nature. A composite sample was 

made by collecting soil from several spots of the field at it depth ol 0- 15 cm hclore 

the initiation of the experiment. The collected soil was air-dried, ground and 

passed through 2 mm sieve and analyzed br some important physical and 
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chemical parameters. Some initial physical and chemical charactcristics of the soil 

are presented in Table I. 
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A 	Location of the experimental site 

Figure I. Map showing the experimental site under study 

3' 



Ta l)le I. P h sica I and cliemica I p ro j)ert ics of the initial soil 

Soil properties 

A. Physical properties 

Particle size analysis ol soil. 

0/ 
'0 	(IliC 

% Silt 

% Clay 

Soil texture 

B. Cli e in ica I pro pe ii ics 

Soil pit 

Organic carbon (%) 

Organic in utter (%) 

loial N (%) 

C N ratio 

Available P (ppm) 

Available K (ppm) 

Available S (ppm)  

\'alue 

29.14 

41.75 

29.11 

Clay loam 

6.16 

0.68 

1.17 

0.08 

9.75 

13.42 

45 

23.7-I 

3.1.3 Climate 

the experimental area has sub tropical climate characterized by heavy rain lull 

during May to September and scantly rainI'aI I cltiring rest ol' the year. [he annual 

precipitation ol the site is 2152  1)1111 and potential cvapolranspiration is 1297 mm. 

Itte experiment was carried out during mb/ season of 2008-09. Air temperature 

during the cropping period ranged troll) 1 3.32''C to 34. I 2°  C. 'l'he relative hum iditv 

varied from 62.55% to 96.70% and monthly rain lid I varied Ironi 0.64 mm to I 2. 12 

mm Irom the heginnine ol the experiment to harvesting. The monthly maximum 
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MARCH 

and 	mliii rn urn temperature. hum icli ty and rai it fli II of the SiLC during the 

experinienial period are given in appendix Table 1. 
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Figure 2. Moinlily average. maximum 	m and minium air tcrnperaturc (C) of the 1. 

experimental site. DhaI<a during the growing time (November. 2008 to 

March 2009) 
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Figure 3. Monthly total rain1ill (mm) ol' the experimental site, Dhaka during the 

growing period (November. 2008 to March 2009) 
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Figure 4. Monthl average relative humidity (%) of the experimental site. Dhaka 

during (lie growing period (November, 2008 to March 2009) 
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Figure 5. Monthly average sunshine (hrs/dav) of the experimental site. Dhaka 

during the growing period (November. 2008 to March 2009) 



3.2 Raising olseedlings 

The land selected for raising seedlinus was I ight in texture and well drained. The 

land was ploughed ell and left for drying for 10 days. I3igger clods were broken 

into pieces and finally the soil was macic loose and friable. All weeds and stubbies 

were reriioved and then the soil of scedheds were mixed with vcll-deeomposed 

cow dung d: ID t ha'; applying Furudun 3 C (i 20 kg ha' were covered by 

polyihene br two days. The seedheds were 3 in x  1 in in size with height oF about 

20 cm. Onion seeds were soaked over night ( 12 hours) iii water and allowed to 

burgeon in a piece ol moist cloth keeping in the sunshade For one cla'. then seeds 

were sown directly in the raised scedhed on 03rj  November' 2007 for raising 

seedlings. Irrigation was provided regularly and seedheds were always kept ti-ce 

from weeds. The young seedlings were exposed to dew by night and mild sunshine 

in the morning and evening. To retain the soil moisture and to save the seedlings 

Ironi direct sunlight and rain. shades were given over the scedheds. Seedlings were 

nol attacked by any kinds of insects and diseases. 

3.3 Treatni en ts of ii e experiment 

The experiment consists ol two Iaetors viz. initrogen (N) and Sulphur (S) 

Details olilic trealments are presented below: 



Factor A: Nitrogen levels 

N )  0 kg N ha' 

N1  = 40 kg N ha1  

N 2  = 80 kg N ha" 

N3 =l2OkgNha" 

Factor It: Potassium levels 

So 	0 kg S ha" 

5, = 20 kg S ha" 

S2= 40 kg S ha" 

!rcatmenl combiriat ions of nitro2Cn and sulphur 

- No Nirogen 1-  No Sulphur (S) 

T2  No N + 20 kg S ha" 

I; = No N ± 40 kg S ha" 

= 40 kg N ha" - No Sulphur(S) 

= 40 kg N ha" ± 20 kg S ha' 

= 40 kg N ha" -I- 40 kg S ha" 

[7 = 80 kg N ha" 4 No Sulphur (S) 

Tg  = 80 kg N ha' 20 kg S ha' 

1 - 80 kg  N ha" 40 kg S ha" 

= 120 N ha" -I- No Sulphur (5) 

= 120 N ha" + 20 kg S ha" 

= 120 N ha" + 40 kg S ha" 

3.4 Design and layout or the experiment 

The experimcnt consisted of 16 treatment combinations was laid out in 

Randomized Complete Block Design (RCI3D) with 3 replications. An area ot' 390 

rn2  was divided into three equal blocks. representing the rcplications. each 
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conlainiuz 16 plots. l'hus, (he total numbers ol' unit plots were 148,  each measuring 

2 iii x 2.5 m 0 in2 ). ike treatment Coil) bi I lallons 01 the experiment were assigned 

at random into 16 plots of each at 3 replications. 1 he distance retained between 

two plots VaIS IOU cm and between blocks was 150 cm. The layout of the 

experiment is presented in Figure 6. 
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Figure 6. I .ayout ol the experimental held 
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Plot sire: 2.5 in x 2 m (5 flY) 

Plot to plot distance: I in 

l3lock to block distance: 1.5 in 

3.5 Cultivation of 0111011 

3.5.1 Preparation of the field 

The plot selected lbr the experiment was opened by a tractor on the I 20 

December' 2008. afterwards the land was ploughed and eross-ploughed several 

times with the help of' a power tiller followed by laddering to obtain a good tilth. 

Weeds and stubblcs were removed, and the large clods were broken into smaller 

pieces to oblain a desirable ii Ith of friable soil l'or transplanting of' seedlings. 

Final lv, the land was leveled and the experimental plot was partitioned into the 

LInit piois in accordance with the experimental design mentioned in the following 

section (3.5). Irrigation and drainage channels were prepared around the plots. 

3.5.2 Rate of manures and fertilizers 

In this experiment manures and fertilizers were used according to the 

recommendation of hA RI as follows: 



Common (loses: 

Manures/Ibrtilizers Dose! ha 
1. irea as required 
ISP 220 k2 
MP l7OkQ 
Borax 08 kg 
Cow dung 10 Ions 
G psuni as required. 

3.6.3 Apl)lieal  ion of ruanu its and fertilizers 

I he entire quantity ol Cow dung. ISP. NI  P. ZnO. Gypsum. I3oric acid and 'A urea 

are applied during the final land preparation as basal dose. The rest of the urea will 

be applied in three equal installments will be applied as top dressing. 

3.5.4 Transplanting of seedlings 

I lealthv and disease free tniiliriii sized 35 days old seedlings were tiprooled from 

the seedheds and transplanted in [lie main reId with the spacing of line to line 25 

ciii and plant to plant 12 cm in the aflcrnoon on I S t)ecember 2008. The seedhed 

was watered befre uprooting the seedlings SO US to mmimize the damage ol roots. 

The seedlings were vaiered immediately after transplanting. Some seedlings were 

also transplanted contiguous to the experimental IkId to be used for gap till ings. 

3.5.5 Intercultural operation 

A Her transplantmg the seedlings, intercultural operations were done whenever 

required for getting better erowth and development of the plants. So the plants 

were always kept tinder careful observation. 
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3.5.5. a) Cap fillings 

Damaged seedlings were replaced using healthy plants From the excess plums 

within one week, 

3.5.5. h) Weeding and mnkhing 

Weeding was done three times alter transplanting to keep the crop free from 

weeds and mulching was done by breaking (lie crust of the soil for easy aeration 

and to conserve soil moisture vhen needed, espcciallv alcr irrigation. 

3.5.5. c) I rriga t ion and drainage 

The young seedlings in the field were irrigated ust after transplanting. Irrigation 

was provided by a watering can and or hose pump when needed throughout (lie 

growing time mainly a bier top dressing and after weeding. At this time care was 

taken so that irrigated water eou Id not pass 11Dm one plot to another. During each 

irrigation, the soil was made saturated with water. After rainitlI. excess water was 

drained when necessary. 

3.5.5. d) Prolection of plants 

Against the soil born insect preventive measure was taken. For the prevention of 

Cutworm (AgrniLc ipsikm). soil treatment was done with Furadan 3 C iv 20 kg ha 

Few days 1. 	
abler trarisplantitig. sonic plants were attacked b purple blotch disease 

caused by A/iernwia po;i. It was controlled by spraying Rovral 50 WP two times 

at I 5 day's interval alter trunsplarnin2. 

3.6 llarvestina 
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1'he crop was harvested on 2il  March 2009 according to their attainment of 

maturity showing the sign of drying Out of most o1 the Leaves and collapsing at the 

neck of the bulbs. 

3.7 Collection of data 

Data collection were done liom the sample plants on the Iollovirig parameters at 

the time ol' experiment - 

Plant height (cm) 

Number of leaves/plant 

Length of leaves/plant (cm) 

Fresh weight of leaves/plant (g) 

Fresh weight ot bulb/plant (g) 

Dry weight of leaves/plant (g) 

Dry weight ol bulb/plant (g) 

Diameter of bulb (cm) 

Length of bulb (cm) 

Yield 01.  bulb (t/ha) 

3.7.1 Plant height (cm) 

'11w height of the randomly selected live plants in each plot was measured after 

harvesting. The height was measured in centimeter (cm) from the bottom of the 
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bulb to the tip of the longest leaf and average height of the selected live plants was 

Laken o observe the rate ol growth. 

3.7.3 Number of leaves per plant 

Number of leaves per plant was counted after harvesting. Five plants were selected 

randoni lv Irom each plot and averaged. 

3.7.2 Leaf length (cm) 

The length of lea!' was measured in centimeter (ciii) from psctkk}stelii to the tip Of 

the leaf from five randomly selected plants after harvesting and their average was 

recorded. 

3.7.3 Fresh weight of leaves plant" (g) 

Fresh weight ol' leaves plant'' (g) was measured using electrical balance. 	 7 

3.7.4 Fresh weight of bulb plant-1  (g) 

Fresh wei(Ihi of bulb piani' (g) was meast.Lred using electrical balance. 

3.7.5 l)rs weight of leaves plant" (g) 

1kv weig1. ht of leaves plant' (g) was measured using electrical balance aller drying 

the bulb in the desiccator. 

3.7.6 I)r weight of bulb plant' (g) 

Dry weight of bulb planL (g) was measured using electrical balance after drying 

thc 1)1111) in the desiccator. 
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3.7.7 l)ianietcr of bulb (em) 

At harvest the diameter of bulbs were measured at the tii iddle portion of bulb from 

live randomly selected plants with a slide calipers and averaged. 

3.7.8 Lenglh of bulb (cm) 

l..ength of harvested bulbs was measured with a slide calipers from the neck to the 

bottoni ol the bull from live randomly selected plants and their average was taken. 

3.7.9 Yield of bulb (t/ha) 

Yield obtained from each unit plot was converted to get vieW in tones hìa 

3.7.10 Length of bulb per plant (cm) 

Afler removing the leaves the length of bulb was measured in centimeter (cm) 

from pseudostem to the base of the bulb from live randomly selected plants alter 

harvestinu and their average was recorded. 

3.7. II Vciglt t of in d ivid nal bulb (g) 

Afier harvesting live plants were randomly selected from each unit piot. B 

cutting ollihe pseudosteni the top was removed and keeping only 1.5 cm with the 

bulb. Five bulbs were weighed in an electric balance and their average was 

considered as the single bulb weight and expressed in grain (g). 



3.7.12 Yield of bulb pCI 1)101 (kg) and per liectare (i/ha) 

Pseudosteni and at I the leaves were removed irom the plants remaining only 1 .5 

cm neck. 1 hen witli a simple balance bulbs weight were taken in kilogram (kg) 

tioni each unit plot separately and then converted to ton per hcctiire. 

3.8 Collection of sa mples 

3.8.1 Soil Sample 

Ike in it al soil sample waS collected randomly (torn di flcrent Spots ot the held 

selected (or the experiment at 0-15 cm depth belore the land preparation and 

Iii txed Uioroughlv to make a composite sample tiw analysis. Post harvest soil 

samples were collected from each plot at 0-I5 cm depth on t 7,h  March, 2009. The 

samples were air-dried, ground and sieved through a 2 mm ([0 meshes) sieve and 

kept br aiia lvsis. 

3.8.2 Plant sample 

Plant samples were collected from every individual plot (or laboratory analysis at 

the harvesting stage of the crop. Five plants were randomly selected from each 

plot for recorded data. A 11cr recording data bulbs and leaves were separated and 

then samples were dried in the electric oven at 70 C for 48 hours. Abler that the 

samples were ground in an electric grinding machine and stored for chetit ical 

analsis. The phuit samples were collected by avoiding the border efThct For the 
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highest precision. For this the outer two rows and the outer plants of the middle 

rows were avoided. 

3.9 Soil sample analysis 

The initial and post harvest soil sample were analyzed [or l,olli physical and 

chemical properties. The properties studied included texture. p11. bulk density. 

particle density, organic matter, total N. available P. exchangeable K. available S 

and available Zn. The soil was analyzed by the Ebllowin standard nicihods; 

3.9.1 Particle size analysis 

Particle size analysis of soil sample was done by hydrometer method as outlined 

by Day (1965) and the textural class was ascertained usinQ US[)\ textural 

I na ii gI c. 

3.9.2 Soil pH 

Soil 1)11 was determined by glass electrode p!t meter in soil- va1cr suspension 

having soil: water ratio of I : 2.5 as outlined by Jackson (1958). 

3.9.3 Oroanic CaVl)t)n 

Soil organic carbon was determined by wet oxidation method described by 

\Valkley and Black (1935). 

3.9.4 Organic matter 
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The organic matter content was determined by niultiplving the percent oraanic 

carbon with Van Hemmelen factor 1.73 (Piper. 1950). 

3.9.5 Total nitrogen 

lotal nitrogen of soil samples were estimated by Micro-K jeldahl method where 

soils were digested with 300/ 1202 cone. H2SO.1  and catalyst mixture (K7S01: 

CuSO.1 . 51I 20: Selenium powder in the ratio of 100: 10: I. respectively). Nitrogen 

in the digest was determined by distillation with 40% NuOl I followed by titration 

of the distillate absorbed in 11,130 3  with 0.01 N I 1250.1  (Bremner and M ulvuricv. 

1982). 

3.9.6 Available Phosphorous 

Available phosphorous was extracted &om the soil by shaking with 0.5 M 

Na! ICC 3  solution of pH 8.5 (Olsen ci all 1954). The phosphorous in the extract 

was then deterni med by developing blue color using SnCI, reduction of 

phosphoniolybdate complex. The absorhance ol the molybdophosphale blue color 

was measured at 660 11111 wave length by spcctrophotorneier and available P was 

calcu kited with the help ol' a standard curve. 

3.9.7 Exchangeable potassium 

I xehangeable potassium in the soil sample was extracted with I N neutral 

ammoniuni acetate (NI 1.OAC ) and the potassium content was determined by 

(lame photometer (I lack. 1965). 
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3.9.8 Ava i bible sal phit r 

Available sulphur was extracted from the soil with Ca (ll,PO.1 ),.H2O (Fox et cii.. 

1964). Sulphur in the extract was determined by the ttcrhidiinetric method as 

described by I lunter (1980) using a Spectrophotometer (LKI3 Novuspec. 4049). 

3.10 Lb em ical an alvsis of pin iii sa tap Ic 

3.10. I I)igestion of plant samples with nit ric-perchlonc acid in ixtu re 

An amount ol 0.51-1 of sub-sample was taken into a dry clean IOU ml Kjeldahl 

Ilask. 10 in I of' di-acid in ixturc (II NO5. I lOO. in the ratio oF 2: I ) was added and 

kept for few minutes. Then. the Ilask was heated at a temperature rising slowly to 

20c. I leating was instantly stopped as soon as the dense white fumes a] 1 Ed04  

occurred and afler cool 1cm. 6w I of 6N HCI were added to it. 1lie content ol the 

Ilask was boiled ujiti I ihiev became clear and colorless. This tiniest was used tbr 

deterin ining P. K. S and Zn. 

3.10.2 Phosphorous 

Phosphorous in the digest was determined by ascorbic acid blue color method 

(Mtu]hv and Riley. 1962) with the help oF a Spectrophotomctcr (I KR Novaspee, 

4049). 

3.10.3 Potassium 

Potassi urn content in the digested plant sample was determined by liame 

photo iii etc r. 
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3.10.4 Sulphur 

Sulphur content in the digest was deterrn mcd by turbtdimctnc method as described 

by I lunter ( 1980)   using a Speetrophotometcr (1,1<13 Novaspee. .1049) 

3.10.5 Nitrogen 

Plant samples were digested with 301% I 1201. cone. H2SO.1  and a catalyst mixture 

(K1SO.1: CuSO 4.51110: Selenium powder in the ratio of IOU: tO: 1. respectively) 

(or the determination of total nitrogen by M tero-Kieldahl method. Nitrogen in the 

digest was deterniinecl by distillation with 40% NaOH Ibilowed by titration of the 

distillate absorbed in 1131303 with 0.01 N 112SO4  (Bremner and Mulvancy. 1982). 

3.11 Statistical analysis 

The data obtained from the experiment were analyzed statistically using MS1AI 

coniputer package program to find out the sign i licance of the (Ii iLerenee among the 

treatments. The mean values of all (lie treatment were calculated and analysis of' 

variances for all the characters was perfbrnied by the F (variance ratio) test. The 

significance of the differences among the pairs ofireattilent means was estimated 

by the Duncan Multiple Range Test (DMRT) at 1% and 5% level of' probability 

(Gomez and (Jomez. 1984) (or the interpretation of results. 
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Chapter-4 

RESULTS AND DISCUSSION 

the present experiment was conducted to investigate ihe eliect of nitrogen and 

sulphur on the growth and yield of onion. The results obtai ied from the experiment 

have been grouped and are presented under the ibllowing sub heads. 

4.1 Effect of nitrogen and su I phur on the growth pa ra meters of on ion 

Results of the ellects of nitrogen and sulphur treatments on various growth 

parameters of onion stick as plant height, number of leaves plant' and length of 

leaves has been presented and discussed below: 

4.1.1 Plant height 

l'lant height at harvest varied signifleantly due to different levels of nitrogen and 

sulphur appl tcation. Nitrogen level of 120 Kg haS ' gave the tallest plant (28.2 I cm) 

lullowed by N 1  (23.87 cm) and N40  (18.01 cm) while N0  (0 kg nitrogen) gave the 

shortest plant (20.42 cm). On the other hand, the inaxitmim height (23.09 cm) of 

the plant was obtained with the treatment Of S (40 kg sulphur) and the miniinuni 

height (20.61 cm) with S0  (0 kg sulphur) (Fable 2). Similar result was found h'c A 

combination of 120 kg N and 50 kg K20 gave the tallest plants and the greatest 

number of leaves per plant. maximum bulb weight and bulb diameter and higher 

bull yield in the first experiment. Nehra et at (198$) conducted an experiment with 

various levels of N and reported that the application of 40 and 80 kg N hi' 

signilicantiv increased plant height compared to the control. 
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The combined ciThet of nitrogen and sulphur was insignilicant in respect of plant 

height. however, the maximum height (30.19 cm) of the plant was obtained with 

treatment combination of N1 S.1  (120 kg N and 40 kg S). the second highest height 

of onion was found from N120S20  (120 kg N and 20 kg S) which was found to be 

statistically identical with the treatments of N120S0. 1\u82o- And the mirnmtun plant 

height (15.10 cm) was found in the treatment ofN0S0  i.e. control (Fable 3 and fig. 7). 
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Table 2. Single effect of nitrogen and sulphur on the growth and yield of onioti 

Nitrogen 
	

Plant 	Number of 	Length of Fresh weight I 	Fresh 	l)rv weight of Dry weight fliameter 

(Lg hi') 
	

height 	Icaves/pIant leaves/plant 	of 	weight of leaves/plant 	of 	of bulb 

(cut) 	 (cm) 	leaves/plant bulb/ph nt 	(g) 	bulb/plant 	(em) 
(g) 

No  15.'lSd 5.21c IA9c '.M)b mi/u u.oiu 2.12c 1.I2C 

18.01c 6.6I1) 20.71h 6.27b 24.919c 0.90c 4.52b 2.611) 

23.871) 7.61a 27.25a 7.561 2.71b 0.97h 5.71a 3.31a 

Nm 28.21a 7.85a 27.62a 7.$1a 29M2a 1.12a - 5.30.1 3.39a 

LSI) 

- 
1.766 

- 
0.60 1.54 1.03 1.67 0.05 	- 0.504 (1.15 

+4 ** 
I .W%•tI of 

jrdflcance  
Sulphur 
(Lii hi') 

Length Yield of 
of bulb bulb 
(cm) (t/ha) 

l.$Oc 3.47c 
2.13b 6.54b 
2.96a 7.49a 

2.68ab 8.05a 

0.448 0.793 
*t. 4*- 

20.01h 6.55 21.33b 6.37 24.82 0.71c 

21.OSah 6.79 25.003 6.75 25.95 0.92h 

23.09a 7.13 23.99a 7.23 26.81 1.00a 

LSO - 2.068 0.70 1.78 1.21 I .93 0.06 

I pup! of NS ** NS NS 

3.89h 2.66c 2.22a 5.1 3c 

.I:lóab 2.$5h 2.50a 6.49h 
4.88a 3.081 2.73a 755a 

0.59 1.176 0.524 - 1.06 
8* *4 NS ** 

sign itica nec 	 _________ 
CVC/o) 	5.51 	5.86 	 o.og 	10.15 

** = Significant at 1% LeveL 

NS - Not siwillicant. ('V Co-cf icient of variation 

4.06 	7.63 	4.98 	4.55 12.03) .7 

52 



4.1.2 Number of leaves plant 

lhe leal producuon of' the onion plant varied sigii licantiv due to applicatIon of 

rthrogen but not to sulphur. Nitrogen level of N 	(1 20 ku N) produced the 

maximum number of leaves (7.85) while the minimum (5.2 I) number of leaves was 

produced with Ne). On the other hand. maximum number of leaves was observed in 

the treatnieni of S4. (7. 13) and minimum in the S )  (6.55) lable 2 and fig. R).Jaggi 

(2005) lound similar result that showed that the fresh and dry weights of onion 

yield, plant height, leaf number/plant and weight per 10 bulbs increased with 

increasing S rates up to 40 kg/ha. 
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2  
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Fig. 8. Effect of nitrogen levels on lcavos!plant of 
OflIOfl 

Combined effects of nitrogen and sulphur on the production ol' leaves/plant have 

been shown in Table 3. From the result it was observed that there was significant 

variation among the treauiicnt combinations. The treatment conil,ination of N30S. 

produced the highest (8.72) number of leaves while N0S i.e. control produced the 

lowest number of leaves (5.10). According to Anwer ef al. (1998) the application of 

nitroiten. sulphur increased the number of leaves plani' with the increasing rates up 

to ISO kg N. 20 kg S had  at Jessore area and Nehra ci at (1988) conducted an 
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experiment with various levels of N and reported that the application oF 40 and 80 

kg N hz(' significantly increased plant height and nunther of leaves compared to the 

control. 

4.1.3 Length of leaf (cm) 

Leaf length was also significantly influenced by nitrogen and sulphur treatments. 

From the single mean effeci of nitrogen we observed that N12 :i i.e. 120 kg ol N gave 

the largest leaf length (27.62 cm) Ibllowed Lw N,, (80 kg of nitrogen) with the 

value of 27.25 cm. the minimum leaf length was recorded in N i.e. control 

treatment. On the other hand, maximum leaf length (23.99 cm) was observed in the 

treatment of S411  i.e. 40 kg of S followed by S10  with the value of 23.00 cm. l'hesc 

two treatments were statistically identical (Table 2). 

Combined effects of nitrogen and sulphur on the length of leaves have been showti 

in Fable 3. The maximum leaf leneth (28,15 cm) was obtained with treatment 

combination of N50S.111 . The minimum leaf length (I 5. 12 cm) was found in the 

treatment of N0S: i.e. control. 

4.2 Effect of nitrogen and sulphur on the vickl and yield attributing characters 
of (Illi011 

4.2.1 Fresh weight of leaf (g) 

Analysis of variance revealed that the effects of nitrogen and sulphur were 

significant in respect of fresh weigh of leaves planf'. 

Single effect of dii lerent doses of nitrogen has been shown in Table 2. Ii was 

observed from the result that nitrogen level of 120 kg produced the highest fresh 
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weight of leaves (7.81 g) and the lowest fresh weight of leaves (5.50 g) was 

obtained with nitrogen level N t , i.e. 0 kg of nitrogen. On the oilier hand. single 

mean effects of different levels at had no significant effect on the average fresh 

weight of Leaves. Flowever. sulphur at S40  level gave the highest weight of leaves 

(7.23 g) while Su  gave the lowest (6.37 g). The result was in conformity with Jaggi 

(2005) who showed that the fresh and dry weights of onion yield. plint height. leaf 

number/plant and weight per 10 bulbs increased with increasing S rates up to -to 

kg/ha. 

The combine effect of nitrogen and sulphur on fresh weight of leaves varied 

significantly among the different treatment combinations (Table 3). The treatment 

combination ol'N,,()S,ln produced the highest (8.55 g) fresh weight of leaves while 

the lowest (5.22 g) was obtained with the combination ol"N',)So  i.e. control. 

4.2.2 Fresh weight of bulb (g) 

A significant variation was observed in terms of fresh weight of bulb due to N and 

S application. Single effect of different doses of nitrogen has been shown in fable 

2 and t9g. 9. It was observed from the result that nitrogen level of 120 kg produced 

the highest fresh weight of bulb (29.02 g) and the lowest fresh weight of bulb 

(20.77 g) was obtained with nitrogen level Ni t , i.e. 0 kg of nitrogen. On the other 

hand, single mean effect of different levels of S on the average fresh weight of bulb 

Was highly signitkant. Sulphur at 	level gave the highest weight (if bulb (26.81 

g) while Sc , gave the lowest (24.82 g). Losak (2005) and Jaggi (2005) found similar 



result that showed that the fresh weiuhts of onion yield increased with increasing S 

rates tip to 40 kg/ha. 
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Fig.9. Effect of nitrogen levels on fresh weight of 

bulb/plant 

The combined effect of nitrogen and sulphur on fresh weight of bulb varied 

significantly among the different treatmeni combinations (fable 3). The treatment 

combination of N12 S.10  produced the highest (30.66 g) fresh weight of bulb while 

the lowest (20.00 g) was obtained with the combination of NS i.e. control. 

4.2.3 l)ry weight of leaf(g) 

Levels of' N and S had a signilieant effect on dry weight of leaves ot 011100. Single 

effect of different doses of nitrogen has been shown in Fable 2. It Nvas observed 

Ironi the result that nitrogen level of 120 kg (NI?) produced the highest dry weight 

of leaves (1.22 g) and the lowest dry weight of leaves (0.66 g)  was obtained with 

nitrogen level No i.e. 0 kg of nitrogen. Singh ci al. (I 994) noticed the similar result 

in that total marketable yield and total dry weight production were the best in the 
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plots treated with N at 80 kg and 120 kg had. on the other hand, sulphur at S4  

level gave the hihest eit of dr leaves ([10 g while S(  gave the lowest (0.71gwg 	y  

g). 
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pig. io. Effect of nitrogen on dry weight of loaves!piant of onion 

—J 

The combined effect of nitrogen and sulphur on dry weight of leaves varied 

signi hcantly among the diflërent treatment combinations. The treatment 

combination of N12 S40  (120 kg N and 40 kg S) produced the highest (1.36 g) dry 

weight of leaves while. the lowest dry weight 0.38 g was obtained with the 

control treatment (N )S0 ) (TabLe 3). 

4.2.4 Dry weight of hull) (g) 

There were significant variations in dry weight of bulbs due to application oiN and 

S individually. Single effect ot' different doses at nitrogen has been shown in 'table 

2 and Jig II. it was observed from Ihe result that nitrogen level of 120 (N120) kg 

produced the highest dry weight of bulb (5.30 g) and the lowest dry weight of bulb 

(2.12 g) was obtained with nitrogen level No  i.e. 0 kg of nitrogen. The result was in 

good eonloriflitv \Vih Singh ci' at. (1 994) who noticed that total marketable yield 
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and total dry weight production were the best in the plots treated with N at 80 kg 

ha'. On the oilier hand, sulphur at S49  level gave the highest weight of bulb (4.88 g) 

which was statistically similar to S20  and diltcrcnt from S0  which gave the lowest 

(3.89 g). 

6 
4,88 

2 
5 4.5 	389 
.0 	 II •,,.
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Sulphur levels 

Fig, 11. Effect of sulphur levels on dryweight of 
bulbs of onion 

The interaction efkct of nitrogen and sulphur on the dry weight of bulb showed 

significant varimion. The maximum dry weight (6.51 g) of bulb was found in the 

treatment of N40S40. While the minimum bulbs dry weight (2.11 g) was observed in 

control (N9S:p) treatment (Table 3 and fig. 12). Similar result "as found by Sitigh ci 

cit. (1989) who conducted two types of experiments on onion productionand 

showed that 120 kg N and 36 kg S gave maximum bulb weight and higher bulb 

yield in their Lirsi experiment. 
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Fig. 12. Combined effects of nitrogen and sulphur on dry 
weight of bulb/plant (g) 

4.2.5 Bulb diameter (cm) 

Single effect of diilrcnt doses of nitrogen has been shown in laMe 2. Ii was 

observed from the result that nitrogen level of 120 (N12 ) kg produced the highest 

bulb diameter (3.39 cm) which was statistically similar to that obtained from 80 

(N80  3.  	 as obtained with3  

nitrogen level N i.e. 0 kg of nitrogen (hg. 13). On the oilier hand. single mean 

effect of different levels of S on the average diameter of bulb was highly 

significant. Sulphur at S.jo level gave the highest diameter of buLb (3.08 cm) antI 5: 

gave the lowest (2.66 cm). Singh <U at (1989)   conducted two types or experiments 

on onion 1,roductiort and showed that 120 kg N gave bulb diameter and higher bulb 

yield in their liust experiment. 
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l3ulh diameter of onion was influenced by the integrated use of' nitrogen and 

sulphur. It is revealed from the study that nitrogen and sulphur have a positive role 

on bulb diameter Of onion. there was a significant variation of bulb diameter 

uniting ILK I L (ill ICFVI1L LICULIIICIItS. ItThUIL WJVI 	"I'll  

highest bulb diameter (3.81 cii)) lollowed by the treatments of N 4 S4 (3.55cm). 

I .owest bulb diameter (2.03 cm) was obtained tinder N1S0  i.e. (control) treatment 

(Table 3 and It,,. 14). 
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Fig. 14. combined effects of nitrogen and sulphur on diameter 
of bulb (cm) of onion 
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4.2.6 Bulb length (cm) 

Application of N showed a significant variation in bulb length (cm) but S 

application did not show any such variation. The highest length of bulb (2.96cm) 

was found with the treatment N 30. Considering the interaction eFfects, highest bulb 

length (3.25 cm) was achieved under treatment N 110S411  (120 kg N and 40 kg S) 

(Table 3). On the contrary, control treated plot (N0S0) gave the lowest bulb length 

(1.86 cm) of onion. Probably integration of nitrogen and sulphur supplied the 

necessary requirements for the proper vegetative growth of plant that helps in 

obtaining the highest bulb length. 
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Table 3. Combined effect of nitrogen and sulphur on the growth and yield of onwu 

Treatment Plant Number of Length of Fresh Weight i Fresh Dry vtiglit of Dry seight l)iameter Length Yield of 

COlD liunations height leaves/plant leaves/pb n t ni weight of Ita&i)lant of of bulb ol butt) bulb 

(Ax 8) (cm) (cm) leaves/plant hu lb/plant (g) bulb/plant (eni) (tin) (t/ha) 

(g) Jg) ___ 
15.101 5.l6c.l l 5 .46f 5.221 20.00e 0..56i 2. I Ic 2.031 1.86 3.151 

(N0S1 ) 15.3Sf 5.I9d 15.701 5.19f 20.95e 

(N0S) 

 0.62g11 2.08e 2.151 1.71 3.391 

15.9017 5.35c1 15.331 5.78e1 21 .36c 0.64gh 4.56d 2.181 2.00 3.86cf 

(NS) I6.IOcf 5.78d 16.421 5.98t1e1 24.16d 0.631z.-h 2.16c 7.46c 2.25 4.86e 

18.41k 6.92c 22.3IJde 6 .33cdcf 24.91d 0.72 4.19d 2.65dc 2.50 6.81 c] 

(N1 S1) 19.5W 7.13bc 23.1Icd 6.49cdef 75.86cd 0.91dc 4.82cd 1.78d 2.55 7.96b 

(N.S) 21 .87c 7.25hc 25.28hc 6.92cde 27.55t'c I .OIci 4.76cd 3.00c 2.62 6.39d 

(NSi) 22.98c 7.48abc 26.37b 7.22cde 2S.SSah 0.99ef 5.85ah 3.1 3c 3.01 7.95b 

(N? S?) 26.751' 7,93ah 27.1Oab 8.1Oab 30.66a 0.80<1 6.5 Ia 3.5Sh 3.25 8.55b 

(NS) 26.9Th 8.05a 27.62ah 7.$6ahc 27.66hc I .lôc 4.5 Id 3.IOc 2.15 6.1 Id 

(NS) 27.45b 7.50ahe 2S.15a1 7.96ah 29.1 lab I.29ah 5.35bc 3.-15h 2.28 7.81be 

(NS) 30.19a Si hi 30.!Ia 8.551 29.6ab I .22a 6A13a 3.81 a 3.10 9.81 a 

LSI) 2.352 0.799 3.96 1.37 3.33 - 0.10 0.672 0.199 0.596 0.793 

Levelol NS - t fl NS 

sign iticance 

CV(%) 5.51 S.S6 6.08 10.15 4.06 7.63 4.98 ______ 4S5 12.03 7.14 

* = Signi licani at 5% level. 	* 	Significant at I % level 

NS 	Not significant, (TV- Co-efficient of variation 

In a column ligures having similar letter(s) do not di ifer significantly whereas figures with dissimilar letter(s) di hr significantly as 

per DMRF. 
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4.2.7 Yield of bulb (tiha) 

A signilicant variation in bulb yield was observed due to the application ol niLrogeti 

and sulphur (Fable 2) and the yield of onion increased significantly with increased 

N levels upto 80 kg N ha I  and the maximum yield (8.05 t ha' 
I)  was obtained with 

120 kg N ha' On the oilier hand. the yield of onion increased significantly with 

increased S levels upto 40 kg S ha'' and maximum yield (7.55 1 ha') was obtained 

at this rate. Considering the single ciket of N and S levels, the lowest yields (3.47 

and 5. 1 3 t ha' 
I)  were obtained with N0  and S treatments. respectively. 
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Fig. IS. Effect of sulphur levels on yield of bulb of 
onion 

Integrated application of nitrogen and sulphur showed insigni heant variatiohls in 

respect of yield of onion. Among the di l'ferent treatments. highest Nlield (9.81 I/ha) 

was achieved under treatment N,:.S.j:i (120 kg N and 40 kg 5). On the contrary. 

control treated plol (N0S0 ) gave the lowest yield (3.15 t/ha) of onion (Fable 3 and 

fig. 16). Probably integratioli of nitrogen and sulphur supplied the necessary 

requirements for the proper vegetative growih of plant that helps in obtaining the 

highest yield. The results of the present study are similar to the lindings of Peterson 
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(1979) who observed that ihe yield was increase by 22.4$ percent with the 

application of sulphur al 17 kg h•(1  Ahrnecl us at. (I 98$) observed ihat di (Thrent 

levels 01' nitrogen (0. 60 and 120 kg ha ) and sulphur (0. 12. 24 and 36 Sg ha ') on 

local cv. Faridpur l3hati. I3oth nitrogen and sulphur signiflcantly increased die 

yield. According to .Anwer us al. (1998) the application of nitrogen, phosphorus, 

sulphur. nitroacu and sulphur increased the number of leaves plant' along with 

higher bulb yield of onion with the increasing rates tip to 150 kg N. 120 kg 

120 kg 1(20. 20 kg S and 5 kg Zn lia' at Jessore area. 
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Fig. 16. Combined effect of nitrogen and sulphur on yield of 
bulb (t/ha) of onion 

4.2.8 Moisture content in leaf (%) 

The elThct of integrated use of nitrogen and sulphur on the moisture content of lea I 

of onion is presented in Table 4. The study revealed that there were insignilicant 

dilierenecs between the sixteen treatment eonihiiiations. The highest nmisture 

percentage (92.00 %) was obtained in control ( N1S) treatment receiving no 

fertilizer and the lowest. (86.47 %) moisture content was found in treatinciii, 

( N 

63 



4.2.9 Moisture content in bulb (%) 

Sixteen different treatments were taken to evaluate the effect of integrated use of 

nitrogen nitrogen and sulphur on the moisture content of bulb of onion is presented 

in Table 4. The percent moisture was varied among the different treatments but 

various combinations of fertilizer treatment results insignificant variation. The 

lowest (77.00 %) moister content was recorded in treatment N1 S.19  (120 kg N and 

40 kg S). On the other hand, the highest moisture content (89.88 04)  was observed 

in control (N050) treatment where no fertilizer was applied. 
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Tahle 4. Combined effect of nitrogen and sulphur on the leaf and bulb of onion 

Trcatment 
combinations 

(Axil) 

Moisture % 

Leaf Bull, 

T1  (N0S0) 92.00 89.88 

1' (N0S1) 91.72 89.25 

1; (N0S2) 91.86 88.45 

T4 (N1 S0) 	 91.60 

Tc(NiSi) 	 91.20 

89.50 

85.63 

81.75 

80.60 

79.86 

77.00 

- 

T7  (N2S0) 89.51 

18 (N2S1 ) 88.79 

T, (N2S2) 89.02 	- 80.80 

79.74 T0 (N3S) 87.28 

Fii (N3S1) 86.47 80.46 

li 	(N3S2) 87.28 

4.21 	- 

$0.74 

-- 1.SI) 8.37 

Level of 

significance 

NS 	 NS 

CV(%) 3.06 	 4.75 

NS = Not significant, CV= Co-efficient of variation 
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4.3 Nutrient coneen t rat ions in the Intl b of on ion as a fiecteti by integrated use 

of nitrogen and sulphur 

4.3.1 Nitrogen content 

fable 5 represents the etiëct of integrated use of nitrogen and sulphur in response 

to nitrogen content in mu Ii at the harvest ol onion. There was a significant variation 

in the nitrogen content ol' bulb among the difkrent treatments. The highest nitrogen 

concentration (2.32%) was recorded in the Lreatment N2S2  (80 Kg N and 40 kg S) 

which were statistically identical with treatments of N81. N3S2 and N3 S1 . On the 

other hand, lowest nitrogen concentration (1.40 0%,)  was Ebuiid in treatment NSç, 

(control). 

4.3.2 Phosphorus content 

The phosphorus content of butt as improved by di licrent combinations of nitrogen 

and sulphur showed signifiezini variation. \ViLh the 12 different treatments. the 

highest phosphorous concentration (0.22 %) was recorded in the treatment N3S2. 

On the contrary, the lowest phosphorous eoncentralion (0.07 %) was found in 

control treated plot (N,,S,,) ( .able 5). 

4.3.3 Potassium content 

Statistically insignificant variation was recorded regarding potzissiunl concenlration 

in the bulb after har•est of onion on different doses of nitrogen and sulphur (Table 

5). The highest potassium concentration (1.83 %) was recorded in treatment N3S2  

and it was identical with the treatments of N2S and N;Si which shows ISO 90 and 
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I .89%. Controlled treated plot (N0S0) showed lowest potassium concentration (0.85 

4.3.4 Sulphur content 

Ellect of' integrated use of nitrogen and suphur on sulphur concentration in the 

bulb of onion is presented in Table 5. 'there was a statistically remarLable variation 

in respec( of sulphur content oiler harvest among the 12 di fièrent treatments. The 

highest sulphur concentration (1.00 %) was observed in the treatment N,S2  which 

was statistically sinti hr with treatment N 3S2  and N2S1  with a value of 0.99 % and 

0.96. In contrast. the lowest sulphur concentration (0.40 "/o) was found in treatment 

N S2  (control). Ibis might he due to the thet that, the combined etThct of nitrogen 

and sulphur played positive effect on sulphur concentration in the bulb of summer 

on ion up to a celia in I mi it. 

4.4 Nutrient concentrations in the leaf of onion as affected by integrated use of 

nitrogen and snIp Ii u r 

4.4.1 Nitrogen content (%) 

The effect of integrated use of nitrogen and sulphur in response to nitrogen content 

in leaf at the harvest of onion had been presented in Table 5. 'there was a 

significant variation in the nitrogen content of leaf among the different treatments. 

The highest nitrogen concentration (2.920/4) was recorded in the treatment N1S2  

which was statistically identical with treatments of NS2 and N,S1 . On the other 

hand. lowest nitrogen concentration (1 .96%) was found in control treatment N0S6. 

Similar result was obtained by .Amin ci al. (1995) who showed that the yield and 

plant nitrogen contents significantly,  increased with increase in nitrogen application. 
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4.4.2 Phosphorus content (%) 

The phosphorus content of leaf as unproved by dilierent combmations of nitrogen 

and sulphur showed a significant variation which is presented in Table .5. From the 

16 di Ilerent treatments, the highest phosphorous concentration (0.2 I %) was 

recorded in the treatment of' N 2S1  which is statistically idcrnical with N;S, and 

N;S . On the contrary, the lowest phosphorous concentration (0.06%) was found in 

control treatment (N S, (Table 5). 

4.4.3 Potassium content (%) 

Statistically significant variation was recorded regarding potassium concentration 

in the leaf after harvest of onion on di IThrent doses of nitroizen and sulphur (Table 

5). The highest potassium concentration (2.90%) was recorded in treatment N 2 S2  

and it was identicaL with the treatments of N1S2 which shows 2.85% and the lowest 

K concentration ( I .51 'Vu) was obtained in the control treatment. 

4.4.4 Sulphu r content (%) 

I tTect of integrated use of nitrogen and sulphur on sulphur concentration in the leaf 

of' onion is presented in Table 5. There was a statistically remarkable variation ID 

sulphur content after harvest among the 12 different treatments. l'he highest 

sulphur concentration (1.01 %) was observed in the treatment N 3S 2  which was 

statistically similar with treatment NS. N 3S I  with a value ol' 0.95% and 099% 

respectively. In contrast, the lowest sulphur concentration 	. 35%) was lound in 

treatment N0S:, (control). 
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Tab Ic 5. Effect of Integrated use of ii itrogen and su Iplin r on the nut dent concentrations in leaf a 11(1 ho lb of on jolt 

Treatment 
CO Ifl hi nat ions 
(N N S) 

(N1S) 
(N0S) 

T (NS) 
T1  (N1S0) 

35 (N1S:) 
(N 1S) 

17 (N,S.,) 
I (NS ) 
I (NS2) 

V10 (NS0) 
Iii (NSJ 
I (NS,) 
LSD 
Level ot 
significance 

Concentrations in leaf 

N P K s 
1.96 0.06 1.51 0.35 
1.98 0.08 1.55 0.66 
1.99 0.09 1.62 0.48 
2.25 0.12 2.00 0.38 
2.54 0.14 2.15 0.71 
2.65 0.15 2.44 0.82 
2.45 0.16 2.03 0.39 
2.86 0.17 2.72 0.88 
2.92 0.21 2.90 0.95 
2.51 0.17 2.21 0.52 
2.74 0.20 2.55 0.99 
2.85 0.18 2.85 1.01 
0.17 - 0.03 	I 0.14 0.07 

* * ** 

- 	Concentrations in bulb 

N 	I 	P 	I 	K 	S 

1.40 0.07 0.85 0.40 
1.46 0.08 0.90 0.43 
1.47 0.08 1.02 0.55 
1.90 0.11 1.30 0.70 
2.08 0.12 1.42 0.77 
2.07 0.15 1.60 0.88 
1.75 0.12 1.40 0.78 
2.28 0.18 1.70 0.96 
2.32 0.17 1.80 1.00 
1.68 0.19 1.52 0.82 
2.21 0.20 1.79 0.86 
2.26 0.22 1.83 0.99 
0.13 0.02 0.20 0.06 
** ** NS ** 

Zn 

0.20 
0.13 
0.25 
0.30 
0.39 
0.59 
0.65 
0.72 
0.5$ 
0.72 
0.77 
0.20 

* 

in 

0.09 
0.11 
0.10 
0.24 
0.22 
0.36 
0.36 
0.66 
0.79 
0.56 
0.59 
(1.66 
0.04 

* 

3.99I6.5 	4.14 	5.7 
	

i 	5.05 	4.48 
	

4.96 	1 	3.81 

Signilicain at 5% level. 	- Significant at 1% level 
NS - Not signi flcant. CV- Co-eflicicin of variation 
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4.6 Nutrient status of soil after harvest of onion as affected by nitrogen and 

sulphur 

4.6.1 Soil pt1 

Integrated application of nitrogen and sulphur showed insignilcant elfect 

respecting soil p1-1 after harvest ol onion is presented in Table 6. Soil p1-I was varied 

signitkaiuly at 5.50 to 6.20. The highest ph of the soil (6.20) was recorded in 

treatment NS and the lowest p1-I value (5.50) was observed in control treatment 

4.6.2 Organic matter content of soil (%) 

A significant variation was observed in organic matter content in soil aIer harvest 

of onion. Among the di I'lèrent treatments the highest organic matter content 

(1.330/,)) was obtained where $0 kg N and 40 kg S were applied which was 

statistically identical with the treatment of N SI and N151  (1 .23% and 1 .23% (Th'l ). 

On the other hand. the lowest OM content (0.9$0,14) was observed in the N,S1  

treatment (lable 6). 

4.6.3 Total nitrogen content of soil (%) 

rotal nitrogen content at' soil after harvest of onion was intlueneed by ditlereni 

doses of nitrogen and sulphur showed a statistically signi lieant variation (Table 6). 

The highest N content (0. 1 2%) ol soil was observed in case of treatment N1S1  (120 

kg N & 20 kg S) and it was iollowcd by the treatment N1,S, and Ni S with the value 

of' 1.10% in both the cases. In contrast, the lowest N content (0.071/6 ) was obtained 

in the N. S., treatment where no krtilizer was applied. This may be due to the fact 

that highest vicid was obtained by uptake more amount of nitrogen from soil by 

pInt. 
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4.6.4 Phosphorous content of soil (ppm) 

1)1 fkrent coiiibiiiations of nitrogen and sulphur on the aval labte phosphorous 

content of soil alter harvest of onion showed significant variatIon is presented in 

l'aI,le 6. It was revealed from the studs' that the perlormances of the most of the 

treatment di fibr significantly from each oth .....Among the dilkrcnt treatments. NS2 

treatment showed the highest P content (24. 13 ppiii) in soil after the harvest of 

()l1l()I1. On the tither hand. the lowest P content (16.15 ppm) was observed in the 

treatment N)S4  receiving 110 fertilizer. 

4.6.5 Potassium content of soil (mcq/l 00 g soil) 

The combuied effect of nitrogen and sulphur showed signi licant di hierences in 

respect of K content of soil after harvest of onion (Table 6). 11oever. the lowest K 

content ol crop-harvested soil (0.12 meq/I00 g soil) was recorded in the treatment 

N0S(  (control) and the highest K content (0.24 ineq/l 00 g soil) was recorded with 

N2S2  followed by 0.22 mcq.!l 00 g soil in treatment NS1. 

4.6.6 Sulphur coil tent of soil (ppm) 

Statistical iy significant difkrcnee was obtained in the sulphur content of soil after 

harvest of onion. Application of 120 kg N and 40 kg S showed the highest S 

content (26.10 ppni ) in soil. The next highest S content (24,12 ppm) was found in 

treatment (N1S1 ) receiving 120 kg Nand 20 kg SOn the contrary, the lowest S 

content (15.50 ppm) was observed in the NrS treatment where no fertilizer was 

applied (Tahle 6). 
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labk 6. Combined effect of nitrogen anti sulphur on the p11, GM, total N, available 11, K, S and Zn in the soil after hanest of 
onion 

Treatment  
combination pH OM Total Available 

(NxS) I'  
T (N,S0) 	 5.50 	0.99 0.07 16.15 
1:iL 	5.52 	0.98 0.09 17.00 

T,(N25.1) 	- 	5.95 	I° 	- 	0.08 	17.32 
T(N2S1) 	- 	5.80 1.23  
1c(N'S') - 	5.64 	1.33  
T (NS,) 	 5.77 	0.89 
Th (N1S) 	 6.10 	1.11 -- 0.12 

- 	6.20 	- 	.00 - 	0.09 
LSI) 	 0.35 	0.15 
t.cvctoi 	

NS 	 t 
siwiihcance  

- 3.09 	3.77 

* - Significant at 5% level. ** = Siunilicant at 1% level 
NS 	Not significant. CV Co-efficient of variation 

0.01 

** 

2.11 

21.31 
2.15 

Available 	Available 	Available 
K 	 S 	

j 	
Zn 

	

- 0.12 	15.50 - - 	2.47 

	

0.14 	16.12 
21.44 
17.01 
20.47 

2.58 
2.59 
3.18 

0.24 22.23 
19.46 
24.12 

	

0.19 	26.10 

	

0.03 	2.13 
** 	 * 

5.60 0.92 	- 0.10 	17.15 0.16 
5.80 1.01 - 0.10 	16.21 0.15 

I 	(NS)  5.89 1.23 0.08 	17.41 0.19 - __ 	 3.05 
iNs,) 5.87 1.16 0.09 	

18.79__________________ 
0.20 

	

0.08 	22.01 

	

0.09 	24.13 

	

0.08 	17.01 	0.17 
-- 19.33 - 	0.22 

3.82 
- 	4.48 

2.90 
3.28 
3,99  

- 	1.82 	I 

* 

4.59 	5.45 	 4.29 	- 4.56 

	

21.46 	3.85 
- 	0.16 	18.51 	 3.94 

	

0.21 	18.12 
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In this study it was observed that treatment N3S2  (120 kg N and 40 kg S) aLways 

produce better pertbrmzlflce over the growth parameters and vieW. So this treatment 

combination of nitrogen and sulphur may be helpiul for onion cultivation. 
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SUMMARY AND CONCLUSION 

The present experiment was eanied out at Shcr-e-I3angla Agricultural (Jniversitv 

I:arn  (Tejgaon series tinder Al37 No. 28). Dhaka- 1207 during the Rubi season of 

200$ to investigate the eliect of nitrogen and sulphur on the growth. yield and 

yield contributing parameters ol onion. 

the data were collected plot wise for plant height. leaf length, number of leaves 

plant'. fresh weight of' leaves plant'. fresh weight of' bulb plant-'. dr weight of 

leaves plant dry weight of bulb plani '. bulb diameter, lengLh of' bulb and yield. 

[lie post harvest soil samples were analyzed lhr pIT, organic matter. N. P. K. S and 

Zn contents. The collected data on di Ilerent parameters were statistically analyzed 

lhl lowing F-test and the mean comparison was made by I)MRT at 5% and 1 % 

level. The salient results of the experiment are stated below: 

The results obtained From the experiment revealed that the eficet of integrated use 

of' nitrogen and sulphur signi iieamitiv influenced the plant height of onion. The 

maxinitim height (30.19 ciii) of the plant was obtained with treatment combination 

of' N ['S 10  and produced the highest plant height over rest of the treatments .And 

the minim urn plant height (I 5. 10 cm) was observed in the treatment of' N,S11  

(control). Encase of leaves number the treatment corn binatiori of N ,211S411  produced 

(lie highest (8.11) number of leaves wInch was identical to the treatment of N,20S. 

Again the treatment N11S1, i.e. control produced the lowest number of leaves (5.10). 

The ni inimuun leaf' length (15.12  em) was recorded in treatment N0S0  (0 kg N and 
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0 kg S/ha) (control). On the other hand, maximum leaf length (30.11 ciii) was 

observed in the treatment combination of N12 S4  i.e. 120 kg of N and 40 kg S 

followed by N1S0  with the value of' 28.15 ciii em. 'I'hese two treatments were 

statistical Iv identical 

The treatment of N120S40  (120 kg nitrogen i 40 kg sulphur) gives the highest 

results for all parameters either vegetative or yield contributmig characters. The 

highest plant height (30. 19 cm). number of leaves/plant (8. 11) and largest leaf 

length (30. 11 in)were also obtained with the same treatment i.e. Ni 20S40. The 

result indicated that maximum bulb yield (9.81 I ha' ) onion was obtained ith 

treatment N12t)Siv  receiving 120 kg nitrogen and 40 kg sulphur which was 

siatistieal lv di IThrent fi'om all other treatment. Combined ciThet of' nitrogen and 

sulphur fertilizers on the nitrogen and sulphur content in onion bulb and post 

harvest soil ol' onion held was significantly influenced. l'he highest concentrations 

of sulphur in the bulb (1.00 %) and available S in post harvest soil (26.10 ppm) 

were recorded in the treatment combination of' N2S3  and N3S2  respectively The 

highest concentrations of nitrogen in the bulb (2.32 %) and total nitrogen in post 

harvest soil (0.12 %) were recorded in the treatment combination of' N2S, and 

N3S Thus the Indings of the experiment suggested that integrated use of 120 kg 

nitrogen with 40 kg sulphur produced maximum growth and yield of onion in red 

terrace soil. 
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The N. P. K. S contents in bLllb and leaf of onion plants were influenced 

si2nhIicanhlv by the integrated application of Nitrogen and Sulphur. The highest I', 

K content iii bulb (0.22%. 1.83%, respectively) was recorded in N3S2  and Zn 

content (0.79%) was recorded in N,S, and in leaf (0.21%. 2.901%. respectively) 

was recorded in N 3S2  (120 kg N + 40 kg 5). 'the lowest 0.07% P. 0.85% K. and 

0.09% Zn in bulb and 0.06% P. 1.511/0 K in leaf were obtained with control 

Ireatnient. the soil properties such as organic matter content, total nitrogen. 

available phosphorus. potassium. Nitrogen and Sulphur were increased after the 

harvest ol' crop. compared the nutrient status of the initial soil. 

The ultimate findings of this experiment which was on the growth and yield of' 

onion were found to be greatly increased in all parameters of the study. The results 

of the study also indicate that 120 kg N and 40 kg S showed better pertormance in 

the major parameters i.e. plant height, number of Leaves, length of leaves, bulb 

diameter and yield. But there was least difference between N3S2  and NS2  

treatments. So the treatment N,S2  appears to be very promising in terms ol cost of 

production due to requirement of less fertilizer. The findings of the study also 

emphasizes on doing Iuirther research on the other produclion side of onion for the 

fbn'ners of the country. 
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