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INFLUENCE OF INTEGRATE!) USE OF MANURES AND 
FERTILIZER ON TIlE GROWHI AND YIELD OF 

IIVBRII) I)IIAN III (LA. 2  

ABS'' RAC 	
L ihrary 

I' 

A field experiment was conducted to assess the eThel of integrated ntitrietTh 

management on the grosiIi and yield of hybrid dhan I lira 2 at the research filnil of 
Sher-e-l3angla Agricultural University. Dhaka-1 207 in Boro season 2011-12. Growth 
and yield contributing characters of h brid dhan I lira 2 were signiticantly affected by 

di lThrent treatments cT1  : No chemical lrtilizer and 110 manures (Control). 12: 120 kg 
N/ha from urea. 13: 90 kg N/ha lioni urea— 30 kg N/ha from vermkompost (VC). T4: 

90 kg N/ha from urea+ 30 kg N/ha from pressmud. T5: 60 kg N/ha from urea± 60 kg 
N/ha Ironi vernileompost VC). T6: 60 kg N.!ha 1mm urea+ 60 kg N/ha from 
pressnitid. T: 30 kit Ntha tr011) urea -90 kg N/ha from vermicompost (VC). T8: 30 kg 
N/ha from urea- 90 kg N/ha from pressmud. T.;: 120 kg N/ha horn verniieompost 

(VC) and T10: 120 kg N/ha from pressmu(l) except one. non-eliective tillers per 11111, 

which was insignificant to di IThrent treatments. The highest plant height (95.00). 

number of tillers per lu 11(16.67). effective tillers per hill (15.33). panicie length 
(25.64). number of grain per panicle (146.0). number of tilled grain per panicle 
(142.3) and Weight of 1000 grains (33.33) were found front I treatment. On the 
oilier hand the lowest values of these parameters were obtained from F, treatment 
receiving no manure and chew ical lbrti I izer. The Ii ighesi. number ut un ill ted grain per 
panicle (8.00) Ibund from I.N  and the lowest (3.67) from l ircauhient. Yield 
parameters ol hybrid dhan Ilira 2 were significantly atThcted bN diffeitni treatments. 
The highest raw grain yield (9.56 1/ha). raw straw yield (14.67 i/ha), dry grain yield 

(8.78 i/ha) and dry straw yield (7.62 i/ha) Were louitd from 1'; treatment. On the oilier 
hand the lowest values of these parameters were obtained li-am T1  treatment. Nutrient 
concentration in grain and straw of hybrid dhan I hra 2 was signilieantly affected by 
diilèrent treatments. ihe highest concentrations of N (I .092%). P (0.297%). K 
(0.374%) in grain and the highest K (1.213%) and S (0.091 %) in straw were recorded 
in I treatment, the highest concenirations of S (0.1 24%) in grain and the highest 
concentrations of N (0.742(Nt,) and P (0. I $2%) in straw were recorded from 1' 
treatment and in all cases the lowest values ere observed in li  (control) treatment. 
Nutrient uptake (k-Ino by grain and straw of hybrid dhan 1-lira 2 was significantly 
affected h' different treatments. The highest amount of N (93.8 I ). P (26.07). K 
(32.82) and S (10.79) uptake by grain and the highest amount of N (55.70). P (13.79). 
K (92.43) and S (6.91) uptake by straw were tiittnd in the 1; treatment and in all cases 

the lowest values were observed in I I  treatment. The organic matter and levels of N. 

P. K and S of post-harvest soil were significantly affected In dilThrent treatments 
whether p11 of post-harvest soil was insignificant. The highest organic matter 
(I .67%). total N (0.070%). available P Cl I .71 ppm) & S (11.46 ppm) and K (0. 166 
meq/1 00 g soil) were recorded from L. l"3. 12. T. treatments respectively and in all 

cases the lowest values were observed in i I  treatment. 
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CHAPTERI 

NTRODUCTION 



CIIAP1'EI( I 

INTROI)UCTION 

Rice (On:ce satins) is one of the most important cereal crops of the world. More than 

50% of,  the world population depends on rice as their staple food. It is the 

predominant dietary energy source lbr 17 countries in Askt and the Pacific. 9 

countries in North and South Africa and 8 countries in Africa. It is the staple food of 

Bangladesh. Alnmst all the people depend on rice and have tremendous influence on 

agrarian economy of Bangladesh. Among the three types of rice, born rice covers 

about 56.66% of total rice area and it contributes to 13.24(1/o of the total rice 

production in the counir) (13135. 2008). Rice is intensively cultivated in Bangladesh 

covering about 90% of arabic land. Rice atone constitutes 95% of the food grail) 

production in Bangladesh. Unfortunately, the yield of rice is low considering the oilier 

rice growing countries like South Korea and Japan where the average yield is 7.00 

and 6.22 ilha, respectively (FAO. 1999). On the other hand, the demand lbr increasing 

rice production is mounting up to ked the ever-increasing population of the world. 

The rice-rice system is the most important cropping system in Bangladesh. 

Continuotis cultivation of this highly exhaustive cropping sequence in most of the 

irrivated fertile lands has resulted in the dccl inc of soil flrtilitv in general and soil 

organic carbon (SOC) content in particular. llus has lcd to a redtiction in the total 

fuictor prodtictivity and raised qttestions on the sustainahilitv of this cropping system. 

Spiraling polices of chemical lirtilizers. coupled with perceived deterioration of 

environment have led to a renewed interest in reliance on renewable organic materials 

including verniicompost and pressmud as sources of nutrients. A suitable eoivhination 

of organic and inorganic sources of ntttrients is necessary br sustainable agncultttre 

that can ensure food production with high quality. Nambiar (1991)   views that 

integrated use of organic manure and chemical ferilizers wotild he quite pronus rig 

not only in providing greater stability in production. but also in maintaining better soil 

Iirtilitv. 

Organic manure can supply a good amottnt of plani liLltrieliLs thus can eontrihttte to 

crop yields. Ihus. it is necessary to use fertilizer and manure in in integrated way in 

order to ohtaii sustainable eroj) yield vi1hotit aiTheting soil fertility. The integrated 



appmaeh by usnig the organic and inorganic sources ci nutrients helps to improve the 

e iiciencv o nutrients. Mineral izal ion and ml niobi I izati n are biochemical in nature 

and are mediated through the activities of microorganisms. The rate and extent of 

mineralization determines ztvailahiii v at' nutrients. 

Depleted soil krtility is a major constrain to higher crop production in Bangladesh. 

The increasing land use intensity has resulted in a great exhaustion of nutrient in soils. 

The ihrmcrs of this country use on an average 102 kg nutrients/ha annuall (70 kg N 

24 kg P 1 6 kg K + 2 kg S and Zn) while the crop removal is about 200 kg/ha (Islam 

ci (i!.. 1994). In I3angladesh. most of the cultivated soils have less than 1.5% organic 

matter while a good soil should contain at Least 2% organic matter_Soil organic 

matter plays ;in important role in maintaining crop production. It is a reservoir of plant 

nutrients. its maintenance is crucial for mainluininu physical, chemical and biological 

properties of the soil (Sahrawat. 2005). With these ilicts. the rcscareh had conducted 

to the use of organic materials such as vermicompost and pressmud. 

Verniicompost is the end product of the breakdown of organic matter by species of 

earthworm and is considered ntttrient rich natural manure and conditioner. 

Vermicompost contains a diverse microbial population which help breakdown 

nutrients already present in the soil into plant available fbrni. It benefits soils by 

improving its physical structure, adding plant hormones. attracting deep burrowing 

earthworms already present in the soil. improving root growih and structure. The use 

of vermicompost increases crop yield and less dependence on cheniical fertilizers 

(Villegas, 2003: Adorado e (i!.. 2003). Grain yield and nutrient uptake of rice 

increased significantly with the application of vem'ticompost and inorganic lerlilizer 

in a rate of 15 kg N/ha ['mm vermieompost supplemented with 45-13-25 kg NPK/ha 

with a yield of 4.06 and 5.3 1 ton/ha ( l3anik and i3ejharuah. 1996). Ihe application of 

vermicompost On rice crop showed a positive effects on biological and rice quality 

and yield performance (lejada and Gonzales. 2008). 

Pressmud from sugar mill is another enriched source of organic matter and contains 

substantial quantities ci nuirients for improving physical conditions and improvement 

of soil krtilit 	N isar, 2000). It also contains sulfur, which helps to acidify the soil. 

This acidification makes soluble calcium available and ihtts improves soil structure 

and decreases the leaching of salts. 



Conjunctive use of organic manures along with inorganic fertilizers plays an 

important role in sustaining soil Jertility. Under the scenario, balanced krtilization 

and coniplenientary use of inorganic fertilizers with vermicompost and pressmud will 

go a long way in both improving the yield as well as improving the soil quality. 

Considering the present situation the present study was undertaken with the Ibllowing 

objectives: 

To study the effte.t of integrated use of organic manures (vermicompost and 

pressmud) and chemical fertilizer (urea) on the growth and yield of hybrid dhan 

1-lira 2 

To evaluate the performance 0! dillerent organic manures and inorganic fertilizer 

combinations for better production of hybrid dhan 1-lira 2 

To investigate the improvement of soil fertility due to the use of organic manures 

in combination with chemical fertilizer. 

1Library 
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CHAPTER 2 

I RE 
	

OF LITERATURE 



ChAPTER II 

RICVIEW OF LITERATURE 

Soil organic manure and inorganic fertilizer is the essential laetcr br sustainable soil 

lirtil tv and crop producuvity because it is the store house ot' plant nutrients. Sole and 

combined use ol prcssmud. verinicompost and inorganic fertilizer acts as a source of' 

essential plant nutrients. Experirnenial evidences in the use of pressniud. 

vernlicotnpost and nitrogen, phosphorus. potassium and sulphur showed .in intimate 

effect on the yield and yield attributes of rice. Yield and yield contributing characters 

of' rice are considerably influenced by diflereni (loses of NPKS Ièrtilizer and 

pressil)ttd. 'ernncompost and their combined applications. Some literature related to 

the Influence of integrated use of manures and Ièrtilizer on the growth and yield of 

hybrid dhan 1 lira 2 are reviewed below- 

2.1 Effect of chemical fertilizer on the soil properties, growth and yield of rice 

AsiC ci at (2000) reported that N1'K levels significantly increase the paniele length. 

number of primary and secondary branches paniele" when NPK fertilizer applied in 

180-90-90 kg ha'' this mighi he attributed to the adequate supply of NPK. 

Sarker ci at (2001) obtained the nitrogen responses ofa Japonica (Yumelvitachi) and 

-in Indica (Takanari ) rice variety with different nitrogen levels viz. 0. 40. 80. and 120 

ku N/ha. '[hey observed that application of* nitrogen increased grain and straw yields 

significantly but harvest index was not increased siunilicantl'. 

Singh and Singh (2002) carried out a held experiment to see the effect oldifterent S 

levels (0. 20 and 40 kg/ha) on rice cv. Swarna and PR-I 08 in Varanasi_ litter Pradesh. 

India. 'lucy reported that plant height. tillers/ni 2. dry matter production. panicle length 

and grains/panicle were significantly increased with increasing levels of S up to 40 

ke1ia. 

Haq ci at (2002) conducted an experiment with twelve treatments combination of' N, 

11. K. S. Zn and Diazinon. lucy found that all the treatments significanth increased 

the grain and straw viekl of I3RRI dhan 30 rice over control. 90 kg N 50 kg 13 205 + 

40 kg 1(20 + 10 kg S 4 4 kg 7.n ha" -r  diazinon gave the highest grain and straw yield. 

4 



Rzisheed ci at (2003) reported that the effect (if different NP levels i.e.. 0-0. 25-0. 50-

25. 75-50. 100-75 and 125-100 kg ha' on yield and yield attributes of rice Bas-385. 

Yield attributes (No. of ellecti ye tillers per liii I. spikeLet per pantele. normal kernels 

per paniele. 1000-grain wei(,ht) were improved linearly with increasing NP levels U 

to 100-75 kg/ha. The NP level of 100-75 kgl ha resulted in the highest grain yield of 

4.53 iiha with minimum kernel abnormal i ties (Sterilil . abortive kernels and opaque 

kernels) as against the minimum of 2.356 i/ha in the control (0-0) followed by 25-0 kg 

NI'! ha with maximum kernel ahnornialities. 

Siugh ci at (2003) also reported that crop growth rate and relative growth rate such as 

total dry matter production was significantly intluenced by NPK fertilizers. The tiller 

number and total dry matter production are closely correlated with yield depending on 

the rice cultivar which can be greatly enhanced by applying proper nutrient. 

l'Imev v.'i aT (2003) concluded that fteshly applied I' increased rice grain yield by 

95%. In the tirst and second crops using residual P fertilizer, yields increased by 62 

and 33% relative to the nil-I' plot. Cumulative removal of P in four successive rice 

crops accounted br 30 and 55% of the 16.5 kg/ha in the form of harvested grain and 

whole plants. 

Aniin ci al. (2004) conducted an experiment to evaluate the effect of increased plant 

density and fertilizer dose on yield of rice variety IR-6. He Ibund that increased 

fertilizer dose of NPK increase Plant height 

Saha c't at (2004) conducted an experinieni in 2002-2003 to create and compare a 

suitable fertilizer recommendation model for Lowland rice. Five different fertilizer 

recommendation models were tested and compared with one check plot. Results 

showed that the application of different packages estimated by difftrcnt fertilizer 

models significanik inilueneed panicle lcnuth, panicle numbers. spikelet number per 

panicle, total grains per panicle number of lilled grain and unfilled grain per panicle. 

The combinations of NPK that gave the highest result (120-13-70-20 kg/ha NIKS). 

Saleque ci at. (2005) found a linear relationship between P uptake and total system 

productivity which supports the concept that 'ISP depends to some extent on P 

availabilit. Phosphorus application increased rice yield in different seasons where the 

highest response in P was in Aus and L3oro than T. Aman. 



Manzoor t't ul. (2006) conducted a held experiment during the kharif seasons of three 

successive years from 2000 to 2002 at Rice Research Institute. Kala Shah Kaku. 

I .ahorc. Pakistan to hnd out the most appropriate level of nitrogen to gel maximum 

paddy yield of rice variety. Super liasmati. Eilèct of nine different nitrogen levels i.e. 

0. 50. 75.100.125.150.175.200 and 225 kg/ha on paddy yield and yield components 

were studied iii this experiment. Plant height, number of productive tillers per bill. 

panicle length. number of grains per panicle. 1000 grains weight and paddy yield 

showed increasing trend from 0 kg N/ha up to 175 kg N/ha. The yield parameters 

including paddy yield, number of grains per panicle and 1000 grains weight started 

declining at 200 kg N!lni level and above . Maximum paddy yield (4.24 I/ha) was 

obtained from 175 kg/ha nitrogen application treatment which also produced lughest 

values of number of grains per panicle (130.2) along with a inaxitnuni 1000 grain 

weight (22.92 gm). The plant height (139.8 cm) along with number of productive 

tillers per hill (23.42) and panicle length (29.75 cm) was maximum at 225 kg N/ha 

level. 

Myint e( at. (2007) earned out alt experiment to study the effect of dii lerent urea 

fertilizer rates and plant populations on disease severity of bacterial blight of rice and 

yield lasses related to disease, the experiments including three plant populations 

(110000. 150000. 190000) and live urea fertilizer rates (0.56 lb. 112 lb. 168 lb and 

224 lb per acre) were conducted at Central Agriculture Research Institute farm in 

1999 and 2000 rainy seasons. \'Ianawthukha was used as a test variety that is 

susceptible to bacterial blight of rice. The disease severity could be increased by the 

application ui urea. Although urea 112 lb per acre gave moderate disease severity than 

without urea, its yield is highest. [he higher disease severity also showed the related 

effect of plant population of 150000 and above. However the combination of urea 224 

lb per acre with the population of' 190000 and 150000 gave the highest severity of 

bacterial blight disease and the miniimim grain yield. The application oF urea 224 lbs 

per acre can cause yield reduction ranging from 18.67 percent to 27.57 percent over 

the application of urea 112 Ili per acre. 

Rahman ci at (2007) conducted a field experiment using rice (cv. I3RRI dhan 29) as a 

test crop and tbund that application of", had a significant positive effect on tillers/hill. 

plant height. panicle length and grains/panicle. l'hev also indicated that application of 
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S lril her at a reeonimetxkd rate (20ku S/ha) might be necessary for obtaining 

higher grain N ield as well as straw yield of Boro rice (cv. BRRI dhan 29). 

Ndaevo et al, (2008) conducted an experiment in Nigeria with five rice varieties 

(WA13340- $-$-2111. WAI3SX I-i 0-37-1 8-8-2-Ill. WA1399-1 1. WAB224-8HR. 

XVAI3189-1343-B-8-1113) and tour rates of NPK Cl 5: I 5: I 5) lërulizcr (0. 200. 400 and 

600kg/1a). The results showed that 600kg/ha NPK (I 5:1 5:1 5) fertilizer rate 

significantly W 0.05) increased plant height. number of leaves and tillers per plant 

in both vears. The 400kg/ha rate increased the number o I' panicles per plant. length of 

central panicle per plant and the overall grain yields, straw yield over other rates by 4-

32% and 2-21% in 2005 and 2006. respectively. 

Islam ci cii. (2008) conducted an experiment in 2001-2002. 2002-2003 and 2003-2004 

to determine the response and the opt1 num rate of nutrients (NPK) for Chili- Fallow-

i. aman cropping pattern. He found that grain yield influenced signi licantly due to 

application of di lThrcnt rates of nutrients and 60-19-36 kg/ha NPK maximized the 

yield oiL ainan rice varieties in respect of yield and economies. 

AIim (201 2) conducted an experiment to skid> the eIThcI of di licreni sources and 

doses ot nitrogen application on the yield lonnation ol boro rice. iwo md/cu modern 

born rice varieties (BRRI dhan28 and BRRI dha06) and 21 nitrogen lerulizer 

combinations were used in the experiment. The experiment was laid out in split- plot 

design with three replications by assigning varieties in the main plots and nitrogen 

fertilizers iii the sub-plots. lhe unit plot size was 4m X In. Yield and yield 

contributing characters were measured Among the two varieties BRRI dhan28 

produced higher grain and straw yield. Grain and straw yields were increased with the 

increase of nitrogen rate up to 120 kg ha-I at all the sources. In general, organic 

manures alone could not produce higher grain yield but the combination of organic 

and inorganic fertilizers produced higher yield. The application of 60 kg N ha-I as 

urea with 60 kg N ha-I as mustard oil cake ()vlOC) produced maxinuim grain and 

straw yield which was statistically similar to the yield ofSO kg N ha-I as urea with 50 

kg N ha-I as MC)C. Ihe lowest values were found in control nitrogen application. The 

results suggest that replacement of 50% urea N by NIOC was the best source of 

nitrogen considering higher yield of horo rice. Therc(ère. fertilization of BRRI dhan 

28 and BRRI dhan 36 varieties of rice with 60 kg N ha-I as urea and 60 kg N ha-I as 
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MOCT or 50 kg N ha- I as urea with 50 kg N ha-I as MOC sas found to be the best 

nitrogen rate aniong all the treatment combinations in respect of grain and straw 

yields. 

I lasanuziaman ci al. 2012 carried out an experiment at Sher-e-Bangla Agricultural 

University. Dhaka during November. 2010 to May 2011 to study the response of 

hybrid rice to different levels of nitrogen and phosphorus. The experiment was laid 

out on split plot design with Ihree replications having nitrogen levels in the main plot 

and phosphorus in the sub plot. Iliere were six nitrogen fertilizer levels viz.. 0. 80. 

120. 160. 200 kg N/ ha. urea super granules 'á: 75 kg N! ha and fotir phosphorus 

hèrtilizer levels viz.. 0. 30. 50 and 70 kg P205  !ha. I.Trea was Lop dressed in three equal 

splits at 10. 35 and 55 clays alter transplanting (l)tVl). One urea super granule (USC) 

was placed at 10 Cii) soil depth at 10 DAT in the centre of four hills in alternate rows 

@ 75 kg N /ha. Results indicated that the effect of nitrogen and phosphorus showed 

significant varialion in respect of yield contributing characters and yield. At harvest. 

maximum effective tillers/hill (13.63). FIled grains/panicle (154.67). 1000 grains 

weight (29.35 g), grain yield ( 9.42 t/ ha). straw yield (13.33 U ha) was obtained from 

the application of urea super granules. Abotit I 0% more grain yield was measured 

flout urea super granules than prilled urea. Phosphorus at 50 kg 1120c gave the highest 

grain yield (7.85 t/ha). Interaction effect showed that applicalion oF urea super 

granules along with 50 kg l 3C) /lia gave the higltest (9.83 L ha) grain yield. On ihe 

other hand application of 160kg N! ha and 120 kg NI ha prilled urea along with 50 kg 

P205  /lia gave grain yield as 8.83 U ha and 7.67 U ha. respectively. 

Yoseftabar (20112) calTied out an experiment to investigate the effect of nitrogen and 

phosphorus firtilizer on growth and yield in rice cultivar larom I lashemi an 

experimental design in north of Iran in 2011 cropping season. Nitrogen krtilizer at 

50.100 and 150 kg/ha was main plot and phosphorus fertilizer at 4 level 0 (control). 

30. 60 and 90kg/ha as sub plot. Using randomized complete block design (RCI3D) 

with 3 replications. The results showed that tiller ntimher. fertile tiller, total grain. 

1000-grain weight and yield increased significantly with nitrogen and phosphorus 

flrtilizer. Interesting in comparison to 50 and 100 kgiha level application of higher N-

flrtilizer 150 kg/ha showed a positive respond to application of high nitrogen 11w 

Taroom llashenii cultivar. FIThet of different application of P-fertilizer was 
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Si!lni fleantiv on this parameter, increase application oF phosphorus increase parameter 

above. Snidv of interaction elket of N and P- krtilizer was significant in fertile tiller 

and 1000-grain weight. 

Yoscl'tabar of at. (201 2) carried Out an experiment to determine comparing of yield 

and yield components of hybrid rice ((lit! I I ) in different application of nitrogen 

fertilizer, comprising of' 2 treatments. nitrogen feril izer at 100. 200 and 300 kg/ha 

was main plot and spilt application al 3 levels T1  =( I /2basal- I /2inid tillering). 

/3basal- I /3mid ill Icing- I /3panicic initatton ) and 'I';( I /4basal- 1/4 mid tillering-

I /4panicle inflation- 1/4 Ilowering) as sub plot. Using randomized complete block 

design (R('Bl)) 	i(h 3 rcpl icaflOns in rice research inslitilte of Iran-departy of  

mazandaran (amol) in 2006 cropping season. The results showed that yield and yield 

components increased significantly with nitrogen fertilizer. Interesting in comparison 

to 100 and 200 kg/ha level application of higher N-fertilizer 300 kg/ha showed a 

positive respond to application of high nitrogen on hybrid cultivar. Effect of different 

split application N-fertilizer was signi licantly on paranicter of above. Study 

interaction effect of' treatments revealed that all the yield and yield parameters 

increased significantly with an application of 300 kg/ha N-fertilizer at 4 stages. 

Sarand er a/.(20 I 3) carried out an experiment to investigate the efièct of urea level on 

concentration of Fe. Mn. Zn and Cu in shoot and root of the ilasliemi rice (O,i':o 

.caUra L. ) in two soils with clay loam and loamy sand texture. This investigation is 

factorial experiment in a completely randomized design with four replicates and 

include urea in three levels (0. 100. and 200 mg N/kg), two types of soil and in 

greenhouse condition. Results of the study show the type of soil has a meaningful 

efiCct on concentration of Fe and Mn in root and shoot. Cu on shoot and /it on root of  

the rice. [he high concentration of Zn and Mn in shoot, and Fe and Mn in root is 

sho\Tt in loarny sand soil and high concentration of Fe in shoot and Cu in root is 

represented in clay loam soils. Interaction of type of soil and urea show that 

concentration of Mn in root decreases in 100 mg N/kg on clay loam soil. while the 

concentration of Cu in root is increased. Concentration of Cu in shoot decreases in 

100 nig N/kg on kamv sand soils. while using urea and increasing its level in clay 

loam soil increases its concentration. Concentration of Zn in root is also meaningfully 

increased using 100 mg N/kg in loarny sand soils. 
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Yoseflabar (201 3a) carried out an experiment to investigate the etiect 0! nitrogen and 

phosphorus fertilizer on spikelet structure and vkld in rice (Orvza sativa ). an 

expeninental design in north of iran in 2011 cropping season. Nitrogen lertilizer at 

50.100 and 150 kg/ha was main plot and phosphorus fertilizer at 4 level 0(control). 

30. 60 and 90kg/ha as Sill) plot. Using randomized complete block design ( RCI3D) 

with 3 replications. The results showed that spikelet number, fertile spikelet. fertile 

spikelet percentage (%). Spikelet sterility percenlage (%). biological and grain yield 

increased significantly with nitrogen and phosphorus fertilizer. Interesting in 

comparison to 50 and IOU kg/ha level application of higher N-fertilizer 150 kg/ha 

showed a positive respond to application of high nilrogen (or tarooni hashenii 

cititivar. Effect of different application of P-fertilizer was signi licantly on this 

parameter. increase application of phosphorus increase parameter above. ['he 

interaction effect of nitrogen and phosphorus fertilizer had no significant effect in 

other parameter. 

Yoseftahar (201 3b) carried out an exper nent in randomized complete block design 

with 3 replications in 2006 growing seasons. Main plot was nitrogen rates including 

(100.200 and 300kgN/ha) applied as urea and sub plot was split application at three 

level 11( I /2hascl- I /2mid tillering). T-( I /3basel- I !3mid tillaring-l/3panicle initiation) 

and it (1/4hasel-1/4 mid tillering-1/4panicle in iation-l/4 ilowering). The results 

showed that panicle number. panicle length. panicle dry matter. number of primary 

branches, total grain and grain yield, increased signilicanilv with nitrogen fertilizer. 

Application of 300kg/ha N fertilizer observed high rate of this parameter. Effect of 

different split application N-fertilizer were signi(ieantiv on this parameter, this 

parameter increased significantly with increase split application but the maximum 

number of panicle number and total grain weight observed in') split application, study 

interaction eikct of trcatmenrs revealed that the panicle length at harvesting stage 

and total grain increased significantly with an application of 300 kg/ha N-fetlilizer at 

four stage. i\ccording resulted of this mudy panicle structure such as number ol' 

panicics (heads) spikelet density. panicle length, panicle curvature and the number of 

grains per panicle is determined by the nitrogen application. 

h3(Lihrary -1 
I ." 
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2.2 Effect of vermiconipost on the soil properties, growth and yield of rice 

Murali and Scuv (2000) carried out a field experimeni during khari f 1997 to study the 

response of scented rice to dilierent levels of NPK Ièrtilizers (100:50:50. 

125:62.5:62.5. and 150:75:75 kg/ha). vcrinieompost (0 and 5 t'ha). and growih 

rezuIator (triacontanol. at 0. 250 and 500 jul/ha) at ARS. Siruauppa. Karnataka. India. 

The results revealed that application of 150:75:75 NPK kg/ha recorded signiheantly 

lnuher urowih. yield attributes and yield (5261 kg/ha) compared to lower NPK rates. 

Scented rice cv. Pusa Basniati- I responded significantly to manure. Application of 

vernitcompost at 5 tiia resulted in signi licantiv higher yield (4889 kg/ha) compared to 

no vermicompost application. Signi licant plant response to the triacontanol spraying 

at 500 nil/ha was observed with respect to growth. yield attributes, and yield (4861 

kg/ha) compared to spraying at 250 nil/ha and water spray. 

l3arik ci aL (2006) calTied out an cxperiment to assess the elhcicncy of vcrmicc'mpost 

over farmyard manure in integrated nutrient management of rice during wet ScilsOil. 

Integrated nutrient management constituting vermicompost and liirmyard manure in 

combinations with dilferent doses of recommended fertilizer (60:30:30) were studied 

in relation to ilic perlormanee of the Crops tinder 100% recommended fertilizer dose 

aloiie. Results showed that reduction of 50% recommended dose of fertilizer along 

with verniiconipost '7 10 tones/ha significantly influenced the grotli and yield 

attributes of kharif rice as compared with 100% RFD and also tinder different 

combinations of' thrnivard manure and mineral nutrition. The hiuhest urain and straw 

yields were obtained in crops under 5070 recommended fertilizer dose along with 10 

tones vermicompost/ha Mlich as significantly higher than 1000M, recommended NPK 

fertilizers. As per production economics is concerned the highest gross return was 

achieved From 50% recommended dose of fertilizer with 10 (ones vermieonipost'ha 

which was signilicantly luglier than the treatments ith 75% or 50% recommended 

dose of fertilizer along with ID tones/ha farm ard manure. However for net return and 

benefit: cost ratio these 3 treatments appeared to he at par. Such comparable econoniie 

benefits of integrated nutrient management oi kharif rice with venhiieornpost and 

Jiirmvard manure in spite ci considerable higher yields with vermicompciSt. were 

attributed to higher cost of verniieompost application as compared to ibm yard 

manure. The study suggests nutrient concentration based application of' vermicompost 



likely to he a ilitire elfective proposition than using this n)aterial on the basis of total 

weight, is is generally done for different organic manures 

J3arik and Sahu (2007) conducted a field experiment at Agronomy Farm of Orissa 

University of Agriculture and lechnology. Rhuhaneswar during rainy (khari fl and 

winter (rabi) seasons of 2007. The trealnients consisted of di liërcnt combinations of 

PSB (2 kg/ha). FYM (151/ba) and verniieoinpost (VC) 	St/ha in organic rice (Orvza 

saliva 1..). The experi iicnt was latil out in RBI) with three replications. Application of 

PSB recorded signiticantiv higher yield of 3.82 and 4.20 I/ha when pooled over rainy 

and winter seasons. Various growth characters and yield attributes also fillowcd a 

similar trend. PSR reccrded significantly higher net return (Ks 14036 Tha) and benefit 

cost ratio ( 1.68).Applicatioit of 50% FYM (basal) i 250/0 VC (basab 1 25% VC as 

topdressiig at 10 days after transplanting produced (lie highest grain yield of 4. I I and 

4.48 t/hm when average dover the kharif and rabi seasons. respectively. '[he net 

return and benefit- cost ratio of the above treatment over the two years were Rs 

15657/ha and 1.73. respectively. Available N. P and K contents ol' the soil alter 

harvest of the two crops were higher when P513 and organics were applied. VC f S 

t/ha was at par with 1.5 t/ha of FYM almost in all the growth characters. yield 

attributes and yield. 

Mashaee et al. (2008) carried out an experiment to investigate nitrogen mineralization 

rate in soils amended with compost, term icompost and cattle manure. Four treatments 

(compost. vermiconipost. cattle manure and soil alone), two temperature levels (8 and 

25 
0(7)  and two moisture levels (50% and 85% FC) were used For the 90 - day 

incubation studs'. Amnioniuni and nitrate were nieastired by spectrophotometer 

method. Results indicated that the mixed first-and zero-order kinetics model is the 

best model for our data. Cattle manure treatment had the highest Nmn  at 25 
0(7 

 087.78 

mg N/kg equal to 14.54% N1 .1i) and the least value (23.62mg N/kg equal to 4.62% 

was obtained for the composi treatment at S "C. N1,k (nitrogen availability 

index) for treatments was in the Ibllowing order: Cattle manure,:-  vermicompost 

>Compost. With increasing the temperature and moisture. N mineralization increased. 

Also 	positielv correlated with Ni, (r _0,5$3*),  artdNc k (r 0,834**), 

Sharnia ci at (2008) carried out an experiment to study the effect of organics and 

fertilizers on scented rice (On':c, sdiliva L.) in rice-wheat sequence .Aniong organics. 
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vernilcompost being at per with cell rich produced significantly higher values of 

growth, yield, grain quality and nutrient uptake than FYM and control. }YN1 \\S 

found signi Iicantiv superior to control in ull respect Application of 100% 

recommended fertilizers being at pta' with 901/'.. 1Irtilizers perlbrnied significantly 

better than lower doses of $0 and 700/ ftrtilizers in all respect. Interaction between 

onianics and krtilizers was not found to be signilicant on any of the rice characters. 

Manivannan and Sriramachandrasekharan (2009) conducted a field experiments 

dunnu Kharif 2006 and 2007 in clay loam soil to study the effect of organic sources 

and urea on N transformation and yield of rice. The treatments consisted of addition 

of diflerent organics viz.. composted coir pith (CUP), green manures (GM). sugarcane 

trash coniposi (SIC). vermicompost (\'C), poultry manure (PM) and FYM applied at 

10011/0 RDN and combination of above organics @50% N and urea501/oN besides 

I 00°/i RDN as urea and control. The results revealed that addition oi orgunies or 

mineral N or both significantly improved rice yields over control in both years. The 

highest grain yield (4942. 5332 kg ha-I) and straw yield (7314. 7725 kg ha-I) was 

noticed with VerinieompoSt (50% N) ± urea (50% N) which was on par with poultry 

manure (50(k'ON) + urea (50%N) but superior to rest of the treatments. Rice yield was 

more with 100% Urea N compared to 100% RDN as organies alone. The best 

treatment caused 26.4% increLse in grain yield over control. 3.8% over 100% urea N. 

Integrated use of organics and tirea recorded higher conceniration of animoniunt and 

nitrate nitrogen compared to their individual addition. The N forms were more tinder 

vermicompost amended soil followed by green manure and poultry manure. The 

mineral N was hh!her at initial stages and decreased with crop growth. The NIlE was 

higher tinder integrated use olorganics and urea compared to organics and urea alone. 

Pontillas et at (2009) carried out an experiment to study (he effect of vermicompost 

on the growth and yield of rice as well as on the return on capital was conducted on 

December 2007 to September 2008 at Jose Riial \icinorial State College. Katipunan 

Campus. Katipunan. Zamboanga del Norte. 'l'hree treatments were laid in 

Randomized Complete Block Design (RCI31)) with four replications. The application 

of vcrmicompost alone and the combination of inorganic fertilizer and vermicompost 

resulted to no signilicant differences in the height in comparison with inorganic 

lértilizer at 60 DAI' both in 1st and 2nd trial. It was at harvest that rice applied with 
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,nonmn Ic produced a sign i (lean ti) tallest plants among the treatments in I st trial. In 

2nd triaL it generated a dramatic increase in 1(0! when using vermicompost 

supplemented with inorganic lbrtilizer (I U3.8%) which is comparably the same with 

inorganic fertilizer (119.6%). 1 his signifies a favorable effect on the growth, yield 

and return on investment in rice productrnn when vermicompost was supplemented 

with inort1anic krtilizer and further implies that it can he a substitute to pure inorganic 

fertilizer application. 

Tejada and Gonzalez (2009) carried out an experiment to study the effect Of 

incorporating two vermicomposts of different chemical nature (cow dung. CD: and 

green firages. (IF) at rates of 3 and 6 t C/ha. respectively, on soil biological properties 

(soil in ierobial biomass. soil respiration and soil enzymatic activities), soil humus 

en/vines complexes. nutrition (N. P. and K plant contents, pigments. and lea!' soluble 

carbohydrate concentrations), and yield parameters of rice ( (kv:a saliva cv. Puntal) 

over 3 yr on ',in Aquic Xerotluvent located near Seville. Spain. \ermieomposts  had a 

positive effect on the soil biological properties and rice qualits and yield parameters 

with respect to the no-vermicoinpost-amended soil. although at the end of the 

experimental period and at the high organic matter iate, the soil microbial bioniass 

and dehydrogenase. urease. f3-glucosidasc. phosphatase. and arvlsuiluitase activities 

increased more in the CD-amended soils compared with the GE-amended soils i20.8. 

12.8. 16.9. 17.6, 15.3. and 15.1%. respectively). I lowever. the results obtained in the 

soil humus-enzymes complexes indicate that the highest values were found in the OF-

compared with CD-amended soils. This increase in soil biological properties 

produced an increase in (lie plant nutrition, which increased rice quality and yield. 

The application of CD increased the grain protein concentration (5.61/0), the grain 

starch concentration (7.8%). the percentage of' lull grains (3. 1%). and the rice yield 

(7.91YO) compared with the (IF-amended soils. lhesc results suggest that the chemical 

composition of the two vermicomposts influenced the soil biological properties, and 

therefore in the rice vieW parameters. For both vermicomposts. the application of CD 

originated an increase in the soil biological properties and also in the rice yield 

parameters than did application o F (IF. 

Doniingucz et at (2010) carried out in experiment to study the impact of 

vermieonipost on rice-legume cropping system in India. Integrated application of 
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vermicoinpost. chemical lértil ier and hiolertilizers (Azospirillum & phospho-

bacteria) increased rice yield by 15.9% over chemical fertilizer used alone. The 

integrated application of 50% x ,crinicompost.50% chemical ieriilizer and 

hiofertilizers recorded a grain yield of 6.25 and 0.51 ton/ha in the rice and legume 

respectively. Ihese yields were 12.2% and 19.9% higher over those obtained with 

1001YO chemical fertilizer when used alone vermicompost is produced under 

mesophilic conditions and although niicroorgantsnis degrade the organic matter 

biochemically, earthworms are the crucial drivers of the process. as they aerate, 

condition and fragment the substrate. thus drastically altering the microbial activity. 

Earthworms act as mechanical blenders, and by fragmenting the organic matter they 

modify its physical and chemical status by gradually reducing the ratio of C:N and 

increasing the sttrface area exposed to microorganisms - thus making it much more 

lavorable for microbial activity and Ilirther decomposition. 

Hasanivzaman ci al. (2010) conducted an experiment at the Agronomy field of Slier-

c-I3angla Agricultural University. Dhaka. Bangladesh during June to November, 2008 

with a view to observe the comparative perföniiancc of dillerent organic manures and 

inorganic krtilizers on the growth and prodttctiiy of transplanted rice. The 

experinietit comprises 01 10 treatments ViZ. T1  (Control). l'2 (Green manure 	15 t/ 

ha). I; (Cireen manure ii 15 U ha N.,,P5K66S10  i.e.50% NPK). l' (Poultry manure (a 

4 U ha). 1c (Poultr manure rü; .11/ ha N.:PKA(,Si) i.e. 50% NPK). T6  (('owdung (a 

12 U ha). 17  (C'owdung ct 12 L ha + N41PK 6S10 i.e. 50% NPK). T5  (Vennicompost 

;Cr 8 I/ha). Iq (Vermicompost ; S Uha 	N4(P6K31S(o i.e. 500/t. NPK) and T1 

(NoPi'K7'Sjo i.e. 100% NIt). Plant characters. yield attributes and yield were 

signilicantiv influenced by different treatments. Except plant height. total tiller per 

hills and biological yield all the parameters were found to he highest with the 

treatment T (Poultn manure 	4 V ha I  N41)P6K3S10  i.e. 50% NPK). From our study 

we observed that among the treatments T (Poultry manure 	4 iiha -1 50% of 

recommended NPK) produced the highest grain yield (4.79 t ha-I) of rice which was 

statistically identical to T1  (I 00% ol recommended NPK) and Ig (Vermicompost 14 

S tilia 	N:P,K <,S ii) which resulted grain yield of 4.57 Liha and 4.51 t'ha. 

respectively. \'erniicompost was found as the best manures when it was applied alone. 

The economic analysis also showed that the application of Ti maximized the profit 
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and benefit-cost ratio (13CR) was the height (1.75) in the treatment which was almost 

similar to 11. Flie lowest 13CR (1 .07) was obtained Irom control treatment (T1  ). 

Hossaen c/ al. (201 I) conducted an experuitent to evaluate the efficacy of different 

organic manure and inorganic 12rtilizcr on the yield and yield attributes ci' Born Rice 

Orjz(i saliva I..). The experiment consisted of 8 treatments. 1,: Control. Ti: 100% 

N100P,K4 S20  (Recommended dose). '[':50% NPKS -i  5 t eowciung!ha. 13: 70% 

NPKS 3 L cowdung! ha. F. : 50% NIKS — 4 t poultry manure! ha. T5: 700/4 N PR'S 

2.4 poullrN manure! ha. L: 50% NI'KS 1 5 I veniucomposi? ha and 17: 700/o NIKS 

4. 3 t vermicoinpost! ha. At W. 50, 70, 90 DAT and at harvest stage the tallest plant 

(24.18. 31 .34. 44.07. 67.05 and 89.00 cm) and the greatest number of total tiller per 

hill (5.43. 11.64. 21.01 and 17.90) at same DAT was recorded from 1_5  and the lowest 

was observed IrOn) T, in every aspect. The maximum number of efketive tillers per 

hill (13.52). the longest panicic (24.59 cm). niaxinuiin utimber of total grain per plant 

(97.45). the highest weight of 1000 seeds (21.80 g), the maximum grain yield (7.30 t! 

ha) and straw yield (7.64 t!ha) was recorded from T treatment whereas the lowest 

nurnher of effective tillers per hill (6.07) . the shortest paniele (16.45 em) . the 

minimum total grain per plant (69.13) . the lowest weight of 1000 seeds (16.73 g). the 

lowest grain yield (2.06 tfha) and straw yield (4.63 L1  ha) was observed Ironi l 

treatment. Although the highest biological yield was recorded from 1 treatment but 

statistically similar result were ibund Ilotit 13. 14 and i treatments. The highest 

harvest index also recorded for Ic treatment. It was obvious that yield of rice can be 

increased substantially with thejudieiotts application of organic manure with 

chemical fertilizer. 

Romaniuk ci 0/. (2011) carried out an experiment to evaluate the changes in soil 

properties itli the application of di lircnt amounts of vermicompost 00 and 20 

Mg ha-i ). and to construct it soil quality index that allows the evaluation of changes 

in the most sensitive soil parameters. I he study was carried out in it cattle field 01 

General Alvear. Buenos Aires. Argentina. Vemiieompost application showed a 

positie elThct on most of the chemical and biological soil properties evaluated. 

especially with the hiulier dose (20 Mg.ha' ). 1 here were slight but signi [leant 

increases in electrical conductivity and soil p11 with the higher close of vermicompost. 

Physical soil properties were not affected by the vcrmieonipost amend-ment. The SQl 
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showed a siQlli ticant increase o 'soil qtiIiLy with the \:ermiconlpost  dose of 20 Mg ha 

especially by enhaneinu the biochemical and biological Properties. 

Lakshmi et al. (2012) earned out an exper nent to stud' the effiect of Integrated 

Nutrient Managenient (INM) in rice and cumulative and residual effects of I nteerated 

Nutrient Management of kharif rice on performance of rabi green gram were 

conducted at Regional Agricultural Research Station, Anakapalle during khari I' and 

rabi 2009 and 2010. Rice was izr wn in kliari I' with 121  trcatiiien(s. consisting of INM 

practices (where 50 91 or 75 % recommended NPK were integrated with 

vermicomposts prepared from sugareane trash, weeds, vegetable waste and rice 

straw). recommended fertilizer dose and control. During rabi. greeiigrani was grown 

by dividinti above plots into two. one receiving 50 % recommended chemical 

fertilizers and the other without any iërtil izers. Grain and seed yields of rice and 2reelt 

gram were higher with INM practices, especially when vegetable market waste 

compost was applied. Production eflicieney of rice increased with reduced chemical 

lertilizer levels and highest production efiiciencv was recorded with 50 % chemical 

fertilizers integrated with veriniconiposts over 75 % chemical flrtilizcrs integrated 

with vermicomposts. The nitrogen use efficiency with application of 75 % chemical 

krtilizers 	weed vermicompost 4z 2.5 tiha was better than other combinations 

closely followed by 50 % RDF ± 50 % prathista organies. l.owest production 

eliicienev was recorded with 100 % chemical kriilizers alone. 1-lighest profitable 

treatment in both the crops and in both fertilizer and without fetilizer effects was 75 % 

chemical fertilizers I vegetable market waste veriniconipost a 2.5 i/ha. 

Mabmoud and Ibrahim (201 2) carried out an experiment to evaluate the efkct of 

vermicompost. when used alone or in combination with water treatment residuals 

(WTR) at mixed ratios of 2:1 and 1:1 wet weight (Vermi: WIR ). on soil chemical 

properties of saline sodic soik and on barley growth (IIork'wn aestirm). 1he results 

showcd that the soil EC. SAt (1 and Na decreased significantly with the 

application ol vermicompost alone and when mixed with WTR. Organic matter. CIiC 

and nutrients available (N. P and K) were increased as the rate of the organic 

materials increased. Ihe treatment of vermiconipost: WTR (2:1 wet weight ratio) at 

level of log kg soil gave the highest grain weight of barley plants compared to other 

treatments. Based on the results of the current study, the combinations of  
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s'emi icompost and \VT'R can are considered as LIII nine] ioratiig material to reclaim of  

salt- affected soils and to improve the yield of barley plants. Moreover, it can improve 

the efficiency of organic wastes and W'lR disposaL 

Abadi et at (2012) carried out all experiment ill split Pbt based on complete 

randomized block design ill three replications ill Sari Agricultural Sciences and 

Natural Resources University. to investigate the elect of vermicoiupost on physical 

and chemical properties of soil. The physical and chemical properties of soil included 

hulk density, particle density. total porosity. water holding capacity, field capacity. 

permanent wilting point, available water capacity. p11. organic carbon and electrical 

conductivity ill soil. Six levels of (ertilizer treatments (T1  - control. 1— chemical 

fertilizer. Tr 20 tons vermicompost + 1/2 l. 'l' 	20 tons / hac vermiconipost 1 1/2 

L. 'f- 40 tons \:erillicompost 	1/2 T and T6" 40 ions I hac vermiconipost) and 

three levels of' application years. one year of fertilization (1385). two consecutive 

years of fertilizatioii (13.95 and 1 386) and three consecutive 'ears of fertilization 

1385. 1386, 1387). The results of the study showed that the application of these 

treatments ill soil were significantly effective ill increasing the total porosity, water 

holdin2 capacity, field capacity, permanent wilting point, available water capacity. 

organic carbon electrical conductivity and ill decreasing the bulk density, particle 

density and pH compared to control. In Contrast years ol consumption of fertilizer did 

not have any significant effect on the physical properties of the soil except for PC. 

p\\:p AWC. p1-I. OC and EC. The interactions between years ol consumption of 

fertilizers were significantly different only ill particle density and field capacity. 

Khursheed ci cii (2013) conducted a pot experiment to ascertain the response of 

different organic sources vii... wheat straw, farm yard manure (FYM). \'crmicompost 

and poultry manure to rice (Uri':a sa(it'a) and also to monitor the elkct of manuring 

on soil carbon pools. Application of potiltry manure and vermicompost along with 

chemical feililizers for supply of nitrogen. phosphorus and potassium (NPK) resulted 

ill highest grain yield of rice. Soil carbon. labile carbon and water soluble carbon 

contents also improved with application of organic sources of N application. 
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2.3 Effect of pressmud on the soil properties, growth and yield of rice 

l-laq ci al (2001) earned out a Field study at two sites during Kharif season to examine 

the ciThet of various amendments on the yield of rice crop under saline conditions. 

The treatments were control. I 00% (R. 20 ton FYN'L! ha. 2.5 ton pressmud! ha. It) ton 

FYM: ha - 1.25 ton pressmud/ ha. 1001%. CR 20 ton FYM! ha. 50% OR 1.25 ton 

pressmudt ha and 33% OR 	1.25 ton pressniud! ha — 10 ton FYM/ ha. All the 

ticatnients increased the Niddy yield considerably. the most elketive treatment noted 

was the combination of' uypsum. pressniud and larnivard manure (94% increases in 

sicid over control) tbllovcd by pressmud alone (60%) or in combination with FYM 

57%). 01 all the treatmenLs, gypsum proved the best in reclaiming the soil with 

regards to p11 and uypsunl reqttirement as it reduced p11 and (JR at 14-1 S% and CR 

SR-I 00%. respectively. 

Solainialai ci ul (2001) Pressniud is an unavoidable waste generated from sugar 

indusiries. Prcssmtrd is rich in many plant nuirients and IL also has properties to 

ameliorate deuradeci soils. For this reason pressmud is believed to be of much use in 

agriculture. Many research works indicate that application of pressinud improves soil 

firtil itv: nutrient uptake and yield of crops. Sulphitation pressmud can be used to 

amend the alkali soil whereas carbonation pressmud is useltil reclaim acidic soils. 

This review discusses about the prospects oF prcssniud utilization in agriculture. 

especially with reference to soil conditioning and crop growth. 

l3okhtiar and sakurni (2005) carried out an experiment under the high ganges river 

floodplain soils to examine the cfThets ol organic manure viz, press mud and farmyard 

manure ( FYM) in combination with inorganic fertil ii.er  on productivity ol stigareane 

the maxiuni cane yield and sugar yield of 119.14 and 10.99 ton ha''. respectively were 

recorded in the treatment that received pressniud 	IS ton ha* Accompanied with 25 

% less of recomniended inortianie ftrtilizer i.e.. N 113. 1139, K68, S26 and 7.n2.3 kg 

ha''. Result also revealed that the effects of press mud were significantly alike with 

the other treatments that received recommended inorganic lërtilizer only and 25% less 

of inorganic lërtilizcr with FYM (i 1.5 ton ha'1. The organic carbon. total N and 

available P. K and S contents of soil increased slightly (ItIe to incorporation ol organic 

manure in soils. It is indicated that 25 % chemical lertilizer could be saved b)- use of 

press mud or FYM it IS ton ha" for oblaining higher yield of sugarcane without 

deterioration of soil fertility. 
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Slmnkariah and Murthv (2005) studied the cReeL due to integrated use of chemical 

lertilizers (50%.  75% and 100% oF reconiniendect NPK) and enriched pressmud cake 

(101 ha' and 15 t ha'') in comparison with raw pressmud cake 0 5 t ha'') was studied 

on sugareane crop for three seasons from 1999-2000 to 2002-2003 at ,.onal 

agricultural research station. visweswaraiah canal Itnii. ,nandva. Integrated use of 

enriched preesimid cake itj IS (ha'' at recommended fertilizer NPK by 50 percem by 

the addition of enriched pressnuid ã 15 i ha 	Enrichment of' pressmud cake 

exhibited enhanced efficiency and higher returns. 

(hauhan el ul. (2008) conducted a field experment during spring of 2006-07 at 

sugarcane research institute. shahjahanpur using sugareane variety CoS 97264 to 

work out the biocomposi Qprepared 11Dm biodegradation frompressmtid) application 
1. 

on yield and quality ol sugareane crop and status of organic carbon content in the soil 

belore planting and after harvest of the crop. It is clear from experimental results that 

highest cane yield was achieved in the treatment 50% N through hiocoinpost SO% N 

through inorganic source lollowed by treatments 33% N through hiocompost 1 67% N 

tlirouuh inorganic source and 75% N through hiocompost + 25% N through 

inororganic source. The cane yield of treatments with hioconipost application showed 

significantly stipenor over the treatment without biocompost application. 

Kalaivanan and I lattah (200$) conducted an experiment to investigate the effect of 

enriched pressmud compost on soil chemical properties like ph. EC, major nutrient 

availability and yield of rice with livc levels of pressmud compost viz.. 0, 1.25, 2.50. 

3.75 and 5.0 t ha" in two varielies viz....AfT 36 and AD]' 43 and a hybrid AIYFRI 11 

durinu the kharil' season. The results of the lield experiment revealed that the librid 

\DJ'R!1 I manifested higher grain and straw yield, whereas, the variet AfT 43 and 

ADT 36 registered lower grain and straw yields. respectively. With regard to the 

enriched pressmud compost, the application of 1.25 1 ha1  of enriched pressrnud 

compost showed its poteriLialiLy by providing more available nutrients to promote 

higher grain yields and it was comparable with 2.50 t ha4  of enriched pressmud 

compost. However, the straw yield was higher with 2.50 t ha" of enriched pressniud 

compost and it was on par with 1.25 t ha" of pressmud compost. The soil reaction 

(pI-') and Electrical Conductivity (EC) did not show any marked variation with 

application of enriched pressmud compost. ftc N. P and K availability in soil was at 
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higher levels and comparable with application of 1.25 and 2.50 I ha" of enriched 

pressmt2d compost, whereas it was lower with control. I'hc outcome of the present 

investigation revealed that the highest grain yield was obtained, at 1.25 t ha" of 

enriched prcssmud compost along with inorganic iertil izers for the varieties and 

hybrid. I lenee. the incorporation of 1.215 tha' enriched pressmud compost as basal 

along with required remaining nitrogen through inorganic trtiIizer as top dressing in 

three splits may be recommended for rice crop to realize maxinium yield in Kharif 

season. 

Singh ci cii (2008) conducted field experiment,  for 4 years to study the effect of press 

mud cake ( PN.4C) (5 L ha'' produced grain yield of rice similar to that obtained with 

the 120 kg N ha" in itnamended plot5. In the follo'ing wheat, the residual effects of 

PMC applied to preceding rice were equal to 40 kg N and 13 kg P ha''. 

Anbhazhagan and Kathiresan (2010) conducted an experiment to study the effect of 

weed control treatments in integrated rice -. fish 	poultry farming sysem. The 

Lreatments were unweeded control, hand weeding twice. pressniud I lot ha'') + Azolla 

(It ha"). hutachlor (1.5kg ha''). anilof1s (0.751,g ha'') and oxylluorfen (0.25kg ha''). 

Among the dilkrent weed control methods used, application of rice herbicide 

oxylluori cit at 0.25kg ha'' recorded the least weed count of I 2.57m-2 and weed dry 

niatler production oil 56.12kg ha'' and in (in'ouring the rice grain yield of 5.83t ha" 

in integrated rice + fish -r  poultry farming system, This treatment was (allowed by 

application of btitachlor 'U 1 .5kg ha''. 

I lossain ci aL (2010) conducted at) experiment to ascertain the eilècts of composted 

press mud (PM) and co dung (CD) on rice. 'iwo levels PM and CD (5 and 10 tha-1 I 

individually or in combination with two levels of ehen,ical fbrtiiizcrs (CINPKSZn) 

( 	50 and 75% of the recommended dose were applied. One control and one 1000/6 CF 

were also included. RCBD experimental design was followed with fottr replications. 

PM 	I 0 t ha-I in combination with 75% ('F performed either the highest or identical 

to the maximum grain, straw and TDM (total dry matter) yields and also inllt,cnced 

the yield contributing characters during two consecutive years. l'he highest grain 

(5.62 t ha'') and straw (6.96 ( ha'' ) yields in 2002 were obtained 11am PM 10 t ha'' + 

75% CF atainst control (2.2 and 2.64 1 ha''). In 2003, the highest grain (6.81 t ha") 

and straw (8.24 t ha") yields were recorded by the treatment CD 10 t ha-I 'I' 75°/s  ('F 

21 



whereas lowesi recorded in control (2.61 L ha .3.20 1 ha1, respectivel ). Rice yield 

and vieW attributes signi llcantiv increased with the increasing amount of composted 

PM in combination with 50 or 25% reduced recommended rate of CF. The overall 

findings suggest that the composted PM combined with 50 or 75% CF can he an 

ellicient practice br ensuring higher rice yield without deteriorating soil ferti lily. 

Dash ci (.//, (2011   ) carried out an experiment to investigate the e fleet of organic and 

inorganic sources of nitrogen (N) on yield attributes and yield of rice (On:c, sat/ia). 

The experiment was done during kharif season to rice crop. Application of 120 kg N 

ha-I lhroueh chemical fertilizer (19) and combination ol digested sludge (D .S). press 

mud (P.M) and woolen carpet wastes (C.W) (l\) increased efThctive tillers nc2  as well 

LS II I signihcantiv as against the other N sources along with control (Ti) and 

remained at par in each other. I lowever. hieliest number of eIThctivc tillers n12. filled 

grains per panicle. 1000 grain test weight and HI were observed in the treatment 

receiving recommended doses of chemical fertilizer (1')) followed by the treatment Ts 

(; 40 kg N ha1  each source). Application of N through chemical fertilizer (19) 

broughi about significant improvenient in grain and straw yields at rice crop and 

established superiority over rest of the treatments. Among organic N sources. 

supplication of N through combination of D.S P.M I ('.W {t 40 kg N ha t eaeh (Tx) 

increased the grain and straw yield signilicantiv as against the application of rest of 

the organic N sources and the control (l) except the straw 'ield due to incorporation 

ol P.M ah ne (l •) vli ich remained at pa'. 

Kalyanastindaram and Kavitha (2012) conducted an experiment to device suitable 

weed control measures for direct seeded puddled rice and to study the effect of the 

weed control measures on the soil microbial population. The treatments comprised of 

incorporation of pressmud (iP 6.25 t ha and application of herbicide butaehlor 	.5 

kg a. i. ha' with and without safener 4 days after sowing (DAS). 8 DAS alone and 

also in conjunction with hand weeding at 30 DAS. I ]and weeding twice and a weedy 

check were also maintained. At maximum tillering stage. the population of bacteria 

was significantly reduced by buLachlor application. The mi urv to microbes caused by 

herbicide disappeared with the advancement of crops age and at flowering stage of 

crop. there was no significant diffbrence aniong the treatments. The fungal and 
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actinomycetes population remained unaltered by weed control lreatrnents at both the 

stages of observation. 

The literature review discussed above indicates that organic manure can supply a 

good amount of plant nutrients and thus can contribute to rice yields. The properties 

of soils are also influenced by the inclusion of organic manure and crop residues in 

the soil fertility management system either directly or through residual action. The 

integrated approach by using the organic and inorganic sources of nutrients helps 

improve the efficiency of nutrients. Hence. an effort should be undertaken to 

investigate the efThct of integrated nutrient management on subsistance of crop 

productivity and maintenance of soil fertility in a rice cropping. 
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CHAPTER 111 

MATERIALS AND METHODS 

The expenment was conducted in the Farm of Sher-e-Bangla Agricultural I Jniversitv. 

Dhaka. Bangladesh during the period from December 2011 to April 2012 to stud' the 

iniluence ol integrated use of manures and knilizcr on the growth and yield of 

hybrid dhan 1-tira 2. [his chapter includes materials and methods that were used in 

conducting the experiment. The details are presented below under the following 

headings - 

3.1 Experimental site and soil 

The experiment was conducted in typical rice growing silty clay loam soil at the Sher-

e-Bangla Agricultural University Farm. Dhaka during the Boro season of 2011-21)12. 

The morphological, physical and chemical characteristics of the soil are shown in the 

l'ablc 3.1 and 3.2. 

Table 3.1. Morphological characteristics of the experimental field 

Location 

cviorpnoiogy 

Agro-ecological zone 

Cieneral Soil Type 

Parent material 

lopographv 

Drainage 

Flood level 

Characteristics 

SAL Farm. Dhaka. 

Madhupur [met (ALL- 28) 

Deep Red Brown lenace Soil 

Madhupur clay 

Fairly level 

Well drained 

Above flood level 

(l:AO and UN[)P, 1988) 
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Silty Clay Loam 

5.8 

1.09 

0.04 

0.14 

16.5 

14.4 

Table 3.2. Inilial physical and chemical characteristics of the soil 

- 	Characteristics 	 Value 

Mechanical li-actions: 

% Sand (2.0-0.05 mm) 

% Silt (0.05-0.002 mm) 

% Clay (<0.002 mm) 

Textural class 

p1-1 (1: 2.5 soil- water) 

Organic Matter (%) 

Total N (%) 

Available K (mcq/100g soil) 

Available P (mg/kg) 

Available S (mg/kg) 

3.2 Climate 

The climate of the experimental area is characterized by high temperature. high 

humidity and medium rainfall with occasional gusty winds during the kharif season 

(March-September) and a scanty rainthll associated with moderately low temperature 

in the rabi season (October-March). The weather iniornialion regarding temperature. 

rainfall, relative humidity and sunshine hours prevailed at the experimental site during 

the cropping season December 2011 to April 2012 have been presented in Appendix I. 
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3.3 Initial soil sampling 

Before land preparation, initial soil samples at 0-15 em depth were collected from 

different spots of the experimental field. the composite soil sample ere air-dried. 

crushed and passed through a 2 mm (8 meshes) sieve. After sieving, the soil samples 

were kept in a plastic container br physical and chemical analysis of the soil. 

3.4 Planting material 

I lybrid (than Ilira 2 was used as the lest crop in this experiment. This variety was 

imported Jioni China. It is recommended for l3oro season. Average plant height of the 

variety is 90-95 em at the ripening stage. ilie grains are medium fine and white. It 

requires about 140-145 days completing its life cycle. 

3.5 Land preparation 

The land was first opened on 10 December. 2011 by a tractor and prepared thoroughly 

by ploughing and cross ploughing with a pover tiller followed h country plough. 

Laddering helped breaking the clods and leveling the land lollowed every ploughing. 

Before transplanting each unit of plot was cleaned by removing the weeds. stubbles 

and crop residues. Finally each plot was prepared by puddling. 

3.6 Experimental design and layout 

The cxperinient was laid out in a Randomized Completely lllock Design (RCBD) 

with three replications. ilie entire experimental area was divided into 3 blocks 

representing the replications to reduce soil helerogeneity and each block was 

subdivided into 10 unit plots with raised hand as per treatments. Thus, the total 

number of unit plots was 30. treatments were ten. The unit plot size was 3.0 m x  2.0 

in and the plots were separated through raising soil band upto 25 cm from the soil 

level. The block to block and plot to plot distance was 1.0111 and 0 .Sin. respcctivcly. 

The treatments were randomly distributed within each block. 
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3.7 Treatments 

The experiment consists of 10 treatments each with three replications is presented 

below: 

T 1  : No iii trogeitous chemical ibrtil izer and no manures (Control 

2:120 kg N/ha from urea 

T3: 90 kg N/ha from urea+ 30 kg N/ha from vermicompost (VC). 

1 4: 90 kg N/ha from ureal 30 kg N/ha from pressmud 

T 5: 60 kg N/ha from urea+ 60 kg N/ha from vermicompost (VC') 

T: 60 kg N/ha front ureal 60 kg N/ha from pressinttd 

T7: 30 kg N/ha from urea +90 kg N/ha from vennicompost (VC) 

l's: 30 kg N/ha from urea+ 90 kg N/ha from pressmud 

T9: 120 kg N/ha from vermicompost (VC) 

T 19: 120 kg N/ha from pressnnid 

3.8. Fertilizer application 

The amounis of nitrogenous Iërtilizer required per plot were cakulated as per the 

treatments. Full amounts of recommended dose of mp MP, gypsum and zinc 

sulphate were applied as basal dose in all plots including control treatment plot before 

transplanting of rice seedlings. Urea were applied in 3 equal splits: one third was 

applied al basal before transplanting. one third at active tillering stage (30 DAT) and 

the remaining one third was applied at 5 days before panicle initiation stage (55 

1)A'l'). 

3.9. Organic manure incorporation 

Two dilThrent types ol organic mantire Viz. pressniud and vermicomposl were used. 

The rates of vermieompost per plot were I. 2..3 and 4 kg in treatment '13. 'l's. T7  and 

'I' d, respectively. The rates of pressmud per plot were 1.7, 3.34. 5.1 and 6.8 kg in 

treatment 14. T6, T and T11  respectively. Vermicompost and pressnud were applied 
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before tour days of linal land preparation. ('heniical compositions o the manures 

used have been presented in Fable 3.3. 

table 3.3. Chemical compositions of the 'ermicompost and prcssmud (oven dry 

basis) 

Sources of  

oruanic nianure  

Vermicompost 	2.1 

Pressmud 
	

1.24  

Nutrient content 

P (% 
	

K%) 	I 

0.29 
	

0.74 	I 	0.24 

0.77 
	

2.8 	I 	0.29 

3.10 Raising of seedlings 

The seedlings of rice were raised in vct-bed methods. Seeds (95% germination) 1& 10 

kg/ha were soaked and incubated for 48 hour and. Ihen seeds were sown directly in 

the raised seedhed on I December' 2011 for raising seedlings. During seedling 

growing. no Eërtilizers were used. Proper water and pest nmnagement practices were 

follocd %shenL Lr rcquirLd 

3.11 transplanting 	 L [) racy! 

Seedlings of hybrtd dhan lura 2 were carefully uprookd from the seedling nurse7 

and transplanted on 2nd  January. 2012 in well puddled plot. Two seedlings per lull 

were used following a spacing of Is cm x  20 cm. After one week of transplanting all 

plots were checked tiff any missing hill. which was filled tip with extra seedlings 

whenever required. 

3.12 Intercultural operations 

Intercultural operations were done to ensure normal growth of the crop. Plant 

protection measures were loliowed as and when necessary. The following 

Intercultural operations were done. 

3.12.1 Irrigation 

Necessary irrigations were provided to the plots as and when reqtnred during the 

growing period of' rice crop. 
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3.12.2 Weeding 

The plots were infested wilh some common weeds, which were removed by uprooting 

them from the field three limes during the period oldie cropping season. 

3.12.3 Insect and pest control 

There was no infestation of diseases in the uield hut lea!' roller 

(('Jiap/iaocrosisi;ledhiwlis. Pvralidae. Lepidoptera) was observed in the held and used 

Malathion 'ö 1.12 L ha''. 

3.13 Crop harvest 

The crop was harvested at fill maturity when R0-90% of the arains were turned into 

straw colored on 27 April. 2012. The crop was cut at the ground level and plot vise 

crop was bundled separately and brought to the threshing floor, ten hills of rice plant 

were selected randomly from the plants lbr measuring yield contributing characters. 

3.14 Yield components 

3.14.1 Total number of effective tiller/hill 

The total number of effective tiller hill" was counted as the number of panicle bearing 

hill/plant. Data on el'lèetive tiller/hill were counted from 10 selected hills and average 

value was recorded. 

3.14.2 Total number of non- effective tillerfhill 

The total number of non-efThctive tiller/lull was counted as ihe number ol non-panicle 

hearing plantihill. Data on non- effeclive tiller/hill were counted from 10 randomly 

selected hills and average value was recorded. 

3.14.3 Plant height (cm) 

The height of' plant was recorded in centinieter (cm) at harvesting stage. Data were 

recorded as the average of 10 plants selected at random from the inner rows of each 

plot. IRe height was measured from the ground level to the tip of the panicle. 

3.14.4 Length of panicle (cm) 

The Length of panicle was measured with a meter scale from 10 selected plants and 

the average value was recorded as per plant. 
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3.14.5 Number of unfilled and filled grail) per paniele 

The total numbers of unfilled grains were calculated from selected lO plants of a plot 

on the basis oF not RIled grain in the spikelet and then average numbers of unfilled 

grain per panicle was recorded. Similarly tilled grains panickY' were counted. 

3.14.6 Weight of 1000 seeds (g) 

One thousand seeds were counted randomly from the total cleaned harvested seeds 

and then weighed in grams and recorded. 

3.14.7 Straw yield (kg) 

Straw obtained from each unit plot were sun-dried and weighed careluilly. The dry 

weight of straw of the respective unit plot yield was converted to tIha. 

3.1 4.8 Grain yield (kg) 

Grains obtained from each unit plot were sun-dried and weighed carefully. The dry 

weight of grains of ihe respective unit plot yield was converted to t ha'. 

3.15 Chemical analysis of plant samples 

3.15.1 Collection and preparation of plant samples 

Grain and straw samples were collected after threshing for N. P. K and S analysis. 

The plant samples were dried in an oven at 70°C' for 72 hours and then grot.,nd by a 

grinding machine (wile-mill) to pass through a 20-mesh sieve. 11w samples were 

stored in plastic vial lbr analyses oIN. P. K and S. The grain and straw samples were 

analyzed for determination of N. P. K and S concentrations. The methods were as 

inflows: 

3.15.2 Digestion of plant samples with sulphuric acid for N 

For the dctermiiatton Of nitrogen an amount of 0.5 g oven dn, ground sample were 

taken in a micro kjeldahl flask. 1.1 g catalyst mixture (K2SO4: CuSO4  51120: Se in the 

ratio of 100: 10: 1). and 7 nil cone. l-17S01  were added. The flas&s were heated at 

160°C and added 2 ml 30% lI202 then heating was continued at 360"C until the 

digests become clear and colorless. After cooling, the content was taken into a 50 ml 

volumetric liask and the volume was made up to the mark with dc-ionized water. A 

reagent blank was prepared in a similar manner. Nitrogen in the digest was estimated 

by distilling the digest with 10 N NaOlI followed by titration of the distillate trapped 

in I 13R03 indicator solution with 0.0 IN 112504. 
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3.15.3 Digestion of plant samples with nitrie-perchloric acid for P. K and S 

A sub sample weighiim 0.5 g was transferred into a dry. clean 100 nil digestion 

vessel. Ten nil of cli-acid (I [NO3: I 1(10 in the ratio 2: I ) mixttLre was added to the 

flask. Atier leaving Ibr a while. the flasks were heated at a temperature slowly raised 

to 200"C. Heating ere stopped when the dense whie fumes oil 1(104  occurred. The 

content of the flask were boiled until they were became clean and colorless. Alier 

cooling, the content was taken into a 50 ml volumetric flask and the volume was made 

up 10 the mark with dc-ionized water. P. K and S were determined from this digest by 

using di fieren t standard methods. 

3.15.4 Determination of 11, K and S from plant samples 

3.15.4.1 Phosphorus 

Plant samples (grain and straw) were digested by di-acid (Nitric acid and Perchlorie 

acid) mixture and P content in the digest was measured by blue color development 

(Olsen ci aL. 1954). Phosphorus in the digest was determined by using 5 nil for grain 

and straw sample from 50 ml digest by developing blue color with reduction of 

phosphomolybdate complex and the color intensity were measured colonmetrically at 

660 nm wavelengih and readings were calibrated with the standard P curve (Page ci 

ci/.. 1982). 

3.15.4.2 Potassium 

One milliliter of digest sample for the grain and straw were taken and diluted 20 iiil 

volume to make desired concentration so that the flame photometer reading of 

samples were measured within the range of standard solutions. Ilie concentrations 

were measured by using standard curves. 

3.15.4.3 Sulphur 

Sulphur content was determined from the digest of the plant samples (grain and straw) 

with CaCl2  (0.15%) solution as described by Page ci a?. (1982). The digested S was 

deterntined by developing turbidity by adding acid seed solution (20 ppm S as 

K2SO.1in 6N IIC) and l3aCl2  crystals. The intensity of turbidity was measured by 

speetrophotometer at 420 nm wave lengths (Hunter. 1984). 
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3.16 Nutrient uptake 

After chemical analysis of straw and grain samples the nutrient contents were 

calculated and from the value of nutrient contents. nutrient uptatkes were also 

calculated by following fornuila: 

Nutrient uptake (Kg/ha) - Nutrient content (%) x  Yield (kg/ha)/lO0 

3.17 l'ost harvest soil sampling 

After harvest ot crop soil samples were collected front each plot at a depth of 0 to IS 

cm. Soil sample of each plot were air-dried, crushed and passed through a two mm 

10 meshes) sieve. The soil samples were kept in plastic container to determine the 

physical and chemical properties of soil. 

3.18 Soil analysis 

Soil samples were analyzed lbr both physical and chemical characteristics viz, organic 

matter. p11. total N and available P. K. and S contents. The soil samples were 

analyzed by the Ibllowing standard methods as follows: 

3.18.1 Textural class 

Mechanical analysis of soil 'ere done by' hydrometer method (Bouyoucos. 1926) and 

the textural class was determined by plotting the values of % sand, % silt and % clay 

to the Marshall's textural triangular co-ordinate lollowing the USDA system. 

3.18.2 Soil ph 

Soil pH was measured with the help of a glass clectrode pH meter, the soil water ratio 

being maintained at I: 2.5 (Jackson. 1962). 

3.18.3 Organic matter 

Organic carbon in soil sample was determined by wet oxidation method of \Valkley 

and Black (1935). The underlying principle was used to oxidize the organic matter 

with an excess of IN K2Cr107  in presence of conc. 11SO., and cone. 1431,04  and to 

titrate the excess K'Cr'Oy solution with IN FeS0.1  To obtain the content of organic 

matter was calculated by multiplying the percent organic carbon by 1.73 (Van 

Iiemmelen factor) and the results were expressed in percenlage (Page c/ cit. 1982). 
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3.18.4 Total nitrogen 

lotal N content of soil were determined followed by the Micro Kjeldahl method. One 

gram ol o\en dry ground soil sample was taken into micro kjeldahl flask to which 1. 

gin catalyst niixture (1(2804: CuSO:. 51-120: Se in the ratio of I 00: 10: I). and 7 ml 

!-I,SO4  were added. The flasks were swirled and heated I 60°C. and added 2 ml 11,0 

and then heatinu at 360 "C was continued until the digest was clear and colorless. 

Alter coolinu. the content was taken into 50 ml volumetric flask and the volume was  

made up to the mark with distilled water. .A reagent blank was prepared in a similar 

manner. •Fhcse digests were used for nitrogen determination (Page ci al.. 1982). 

lhen 20 ml digest solution was translèiTed into the distillation flask. Then 10 ml of 

I l 3 BO indicator solution was taken into a 250 ml conical flask which is marked to 

indicate a volume of 50 ml and placed the flask under the condenser outlet of the 

distillation apparatus so that the delivery end dipped in the acid. Add suflicient 

amount of 1 0N-NaOH solutions in the container connectinu with distillation 

apparatus. \Vater runs through the condenser of distillation apparatus was checked. 

Operating switch of the distillation apparatus collected the distillate. lhc conical 

flask was removed by washing the delivery outlet of the distillation apparatus with 

cli St lIed waler. 

Finally the distillates were titrated with standard 0.01 N I lSC)4  until the color 

changes from ureen to pink. 

The amount ofN was calculated using the following formula: 

%N_(r.l3)x Nw 0.014w 100/S 

Where. 

I = Sample titration (ml) value of standard H 2SO., 

B r  Blank titration (nil) value of standard l-1,SO.i 

N 	Strength of H 2S0 1  

S - Sample weight in gram 
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3.18.5 Available 1)lIOSphOflIS 

Available P was cxtntcted from the soil with 0.5 Ni Nal 1CO 3  solulions. p1t 8.5 (Olsen 

ci ci, 1954). Phosphorus in the extract was then determined by developing blue color 

with reduction of phosphomolybdate complex and the color intensit were measured 

colorimetrically at 660 nm wavelength and readings were calibrated the standard P 

curve (P32cc! ci.. 1982). 

3.18.6 Exchangeable potassium 

l3xchangeahle K was determined by IN Nll4OAc (1)11  7) extraction methods and by 

using flame photometer and calibrated with a standard curve Page ci al.,( 1982 

3.18.7 Available sulphur 

Available S content was determined by extracting the soil with CaCl 2  (0.15%) 

solution as described by Page ci cii. (1982). The extractable S was determined by 

developing turbidity by adding acid seed solution (20 ppm S as K2804  in (iN I lCD 

and 13a('12  crystals. The intensity of turbidity was measured by spectrophotonwter at 

420 mu wavelengths. 

3.19 Statistical analysis 

The data obtained for different parameters were statistically analyzed to find out the 

significant dilterence 01 diftcrent treatments on yield and yield contributing characters 

of hybrid dhan Hira 2. The mean values of all the characters were statistically 

analyzed by Iblluwing the analysis of variance (ANOVA) technique using the 

MS1AT-C computer package program. The mean differences among the treatments 

were compared by least significant diii rencc (LSD) test at 5% level of significance. 



CHAPTER 4 

RESULTS AND DISCUSSION 



CHAP1'ER IV 

RESULTS AND DSCUSSLON 

The results of the experiment conducted under field conditions are presented in 

several Tables and Figures. the experiment was conducted to study the cl'fect of 

integrated use of manures and fertilizer on the growth and yield of hybrid dhan !4ira 2. 

The results are presented and discussed under the Jbllowing parameters. 

4.1 Effect on plant height 

Plant height was significantly influenced by verniicornposl and pressmud along with 

inorganic nitrogenous fertilizer (Table 4.1). Plant height ranged from $2 to 95 cm. 

The highest plant height (95cm) was recorded in the treatment 1 3  receiving 90 kg 

N/ha as the source of urea with combination of 30 kg N/ha from vermicompust. ilie 

lowest plant height (82 cm) was produced by T1treaiment receiving no inorganic and 

organic fertilizer. Treatment T produced 15.85 % higher plant height over control 

treatment (Figure 4.1 . 'l'his might be due to the balanced supply of nutrients from 

vermiconipost along with urea fertilizer, which enhanced plant height. Plant height in 

hybrid dhan I lira 2 increased by the application of lbrni wastes (Budhar ci (it 1991). 

I loque (1999) Ibund thai plant height significantly increased with the application of 

cowdung along with chemical fertilizer. The increased plant height through the 

application of FYM along with N. P and K was also reported by many oiher scientists 

(Kobayashi ci at. 1989. Maskina ci (f. 1987). 
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Figure 4.1. Effect of integrated use of manures and fertilizer on 
percent increase in plant height of hybrid dhan Hira 2 over the 

control 

4.2 Effect on number of tillers per hill 

Number of tillers per hill was significantly influenced by vermicompost and pressmud 

along with chemical nitrogenous fertilizer (Table 4.1). Maximum number of tillers per 

hill (16.67/hill) was recorded in T3  treatment receiving 90 kg N/ha as the source of 

urea with combination of 30 kg N/ha from vermicompost. Verrnieornpost in 

association with chemical nitrogen fertilizer exerted positive effect on the number of 

tillers per hill. The lowest number of tillers per hill (8.33/hill) was noted by control 

(Ti ) treatment. Treatment T3  produced 100% higher number of tiller per hill than 

control treatment (Figure 4.2). Ahmed and Rahman (1991) recorded significantly 

increased tiller number of rice due to cowdung or vermicompost along with chemical 

nitrogen fertilizers. Aptosol (1989) also found that combined application of organic 

and inorganic fertilizers increased the number of tillers per hill. 
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Figure 4.2. Effect of integrated use of manures and fertilizer on 
percent increase in tillers number per hill of hybrid dhan Hira 2 
over the control 

4.2.1 Effect on number of effective tillers per hill 

There was a significant eflèct of the treatments on number of effective tillers per hill 

(fable 4.1). All the treatments significantly produced higher number of effective 

tillers per hill over control treatment. Treatment T3 receiving 90 kg N/ha as the source 

of urea with combination of 30 kg N/ha from vermicompost produced the highest 

number of effective tillers (15.33/hill). The lowest number of effective tillers per hill 

(7.0/hill) was noted by control (Ti) treatment. 

4.2.2 Effect on number of non-effective tiller 

There was an insignificant effect of the different levels of treatments on non-effective 

tiller per hill which is shown in Table 4.1. Whether, the maximum number of non-

effective tillers (2/hill) was recorded in treatment 12 receiving 120 kg N/ha from urea 

and the minimum number of non-effective tillers per hill (0.67/hill) was noted in T6. 

Tgand 
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Treatment 	Plant height - Number  of 

(em) 	tillers/hill 

	

82.00 d 	8.33 £ 

	

88.00 c 	14.33 h 

	

95.00 a 	16.67 a 

86.00 

92.33 

c 

ab 

91.00 

91.00 

91.00 

h 

b 

h 	-- 

01 	fl 
CD..,., C 

87.04) C 

2.75 

80 

13.00 be 

12.33 cd 

11.00 de 

10.67 e - 

10.00 e 

2.34 

7.22 

fable 4.1. Effect of integrated use of manures and fertilizer on plant height, 

number of tillers per hill, effective tillers and non-effective tillers per 

bill of hybrid dhan U ira 2 

Number of 
	

Number of 

	

effective 	non-effective 

	

tillers/hill 
	

tillers/hill 

7.00 e 
	

1.33ah 

	

12.33 b 
	

2.00 a 

	

15.33 a 
	

1.33 ab 

	

12.00 b 
	

I .00ab 

	

I 1.33hc 
	

l.00ab 

	

11 .33bc 
	

0.67 b 

9.33 d I.00ah 

0.67 h 10.33 cd 

9.67 d I .00ab 

0.67 9.33 d 

- 	2.33 

7.50 

0.892 

62.40 

Means in a column followed by same kiter (s) are not significantly different at 5% 1ev 

otsignilicanee by LSD 

Nute:T1: No chemical fertilizer and no niantircs (Control). 12:120 kg N-ha from urea. T.: 90 kg N'lia 

from urea ,  30 kg N/ha Itom verni iconipost (VU). l: 90 kg NTh., from urea 30 kg N/ha from 

pressnitid. T: 60 kg Nha 11am urea 6(1 kg N/ha 1mm vermicompost (VU). T6: 60 kg N'ha ironi urea 

60kg N/ha from prcssmud. T1: 30kg Nha from urea 90 kg N/ha from veniiiconipost (VC). T:30 kg 

N/ha from urca 90 kg N/ha from pressmiid, 1'.,: 120 ky N/ha horn vcrrn;cornpost (VU). 	120 kg 

N/ha from pressmud 

4.3 Effect on panicle length 

The CIkCLS of different treotments on panicle length are shown in Iable 4.2. The 

highest panicle length (25.64 cm) was noted in T4 treatment receiving 90 kg N/ha 

from the source urea with combination at 30 kg N/ha from vemiiconipost. The lowest 

panicle length (23.18 Clii) was produced by f1  treatment receiving no inorganic and 

organic lèrtilizcr. Freatnient 12 prodticed 10.61% hiher panicle length over control 

treatment (Figure 4.3). This might be due to the balanced supply of nutrients from 

vcrniicompost along with urea fertilizer, which enhanced pamcle length. 
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FIgure 4.3. Effect of integrated use of manures and fertilizer on 
percent Increase of panicle length of hybrid dhan HIra 2 

4.4 Effect on number of grains per panicle 

Number of grains per panicle of hybrid dhan Hira 2 varied from 133.3 to 146 and the 

highest and the lowest number of grains per panicle was found in the treatment T3 and 

T1, respectively (Table 4.2). Application of 90 kg N/ha from the source urea along 

with 30 kg N/ha from vermicompost produced the maximum number of grains per 

panicle (146) with an increase of 9.5% over control treatment under study (Figure 

4.4). Inorganic nitrogen with the combination of vermicompost was found to be more 

effective in producing number of grains per panicle compared to other treatments 

even with only inorganic nitrogenous fertilizer. 
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Figure 4.4. Effect of integrated use of manures and fertilizer on 
percent increase of number of grain/panicle of hybrid dhan Hira 2 

4.4.1 Effect on number of filled grains per panicle 

There was a signilicant eflect of the treatments on number of filled grains per panicle 

(Table 4.2). The maximum number of filled grains per panicle (142.3) was noted 

when 90 kg N/ha from the source urea along with 30 kg N/ha from vermicompost (T3) 

was applied. The minimum number of filled grains per panicle (128.7) was recorded 

in T, treatment receiving no chemical fertilizer and manure. Mondal et al. (1990) 

stated that increasing NPK rates and FYM gave significant number of filled grains per 

panicle of rice. 

4.4.2 Effect on number of unfilled grains per panicle 

The effects of different treatments on number of unfilled grains per panicle are shown 

in Table 4.2. With respect to number of unfilled grains per panicle. the highest 

number of unfilled grains per panicle (8.00) was noted in treatment T8  receiving 30kg 

N/ha from urea and 90 N/ha from pressmud. The lowest number of unfilled grains per 

panicle (3.67) was observed by treatment (T3) receiving 90 kg N/ha from the source 

urea along with 30 kg N/ha from vermicompost. 
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4.5 Effect on weight of 1000 grains 

Weight of 1000 grains was significantly influenced by different combinations of 

organic fertilizers and inorganic fertilizer (Table 4.2).Weight of 1000 grains varied 

from 27.5g to 33.33g. The maximum weight of 1000 grains (33.33g) was recorded 

under the treatment T3  whose effect was statistically similar to T, treatment but 

superior to the rest of the treatments. Treatment T3  produced 21 .2% higher weight of 

1000 grains per panicle over control treatment of hybrid dhan 1-lira 2 (Fig. 4.5). The 

lowest weight of 1000 grains (27.5g) was noted in control treatment (Ti).  The effect 

of this treatment was statistically identical to T2 and TI O treatments of hybrid dhan 

Hira2. 

TI 12 T3 T4 15 16 17 18 T9 110 
Treatment 

Figure 4.5. Effect of integrated use of manures and fertilizer on 
percent increase of Weight of 1000 grains of hybrid dhan Hira 2 
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Table 4.2. Effect of integrated use of manures and fertilizer on panicle length, 

n umber of grains, nuni her of Ii lied grains, nuuhl)er of u nfilkd grains 

per panicic, Weight of 1000 grains of hybrid dhan Ilira 2 

Treatment Panicle 

length 

(cm) 

jNumber of 	Number of 	- 	Number of 	Weight of 

grains! 	filled grains/ 	unfilled 	1000 

panick 	paniele 	grains/paniele 	grains 

Ii 23.18 c 

25.19 ab 

25.64 a 

133.3 d 

I 35.0cd 

146,0a - 

128.7d 

I 	130.7 cd 

- 	142.3 it 

4.67 ede 

4.33 de 

3.67e 

27.5d 

28.00 d 

33.33a 

T2  

T3 

14 

- - 
	15 

25.24ah 

25.11) ab 

133.5d 

142.Oahc 

129.5d 

135.Obcd 

4.00de 

7.00 ab 
I 	30.67hc 

30.00bcd 

T, 

24.1 She 

25.2a1) 

141 .7ahc 

143.3ab 

136.7 ahc 

138.0 ab 

5.00 ede 

5.33 cd 

30.00 hcd 

31.33 ab 

Tq  

25.39a1) 

23.65 e 

138.3bcd 130.3 cd 

129.2 d 

8.00a 

6.00 he 

29.67 cd 

29.00 cd l35.2ed 

Tft  23.67 c 134.0 d 129.0 d 5.00edc 28.00 d 

LSI) 

CV (%) 

1.278 

3.02 

7.252 

- 	3.06 

4.62 1.32 2.056 

2.98 15.60 4.04 

\'teans in it column lolluwed bv same letter (s) are not signi (icantly di Ilerent at 50/6 

level of signi licanee 1w I SD. 

4.6 Effect on raw grain yield 

There was a signilicant effect of the treatments on raw grain yield (t/Iia) (Table 4.3). 

The highest raw grain yield (9.56 tiha) was Ibund when 90 kg N/ha from the source 

urea along with 30 kg N/ha from venniconipost (T;) was applied. The lowest raw 

grain yield (5.36 t(ha) was noted in control (Ti)  treatment. Treatment T,; produced 

90.46 % higher raw grain yield (1/ha) over control treatment of hybrid dhan I [ira 2 

(Figure 4.6). Khurshced ci at (2013) found that application of poultry manure and 

vermiconipost along with chemical lertilizers Im supply of nitrogen. phosphorus and 

potassium (NPK) resulted in the highest grain yield of rice. 
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Figure 4.6. Effect of integrated use of manures and fertilizer 
on percent increase of raw grain yield (t/ha) of hybrid dhan 

1-lira 2 

4.7 Effect on raw straw yield 

Raw straw yield was significantly influenced by different combinations of pressmud 

and vermicompost along with chemical nitrogen fertilizer (Table 4.3). Raw straw 

yield varied from 9.12 to 13.42 t/ha of hybrid dhan Him 2. The highest raw straw 

yield (13.42 t/ha) was recorded by the treatment T3. The lowest raw straw yield (9.12 

t/ha) was found in control (T1) treatment. Treatment T3  produced 68.58 % higher raw 

straw yield (t/ha) over control treatment of hybrid dhan 1-lira 2 (Figure 4.7). 
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Figure 4.7. Effect of integrated use of manures and fertilizer on 
percent increase of raw straw yield (t/ha) of hybrid dhan Hira 2 
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4.8 Effect on dry grain yield 

Dry (15% moisture) grain yield was significantly influenced by different fertilizer 

treatments (Table 4.3). The maximum dry grain yield (8.78 tlha) of hybrid dhan Hira 

2 was recorded when 90 kg N/ha as the source of urea along with 30 kg N/ha from 

vermicompost (T3) was applied and the lowest dry grain yield (4.61 1./ha) was 

obtained from the control (Ti ) treatment. Treatment 'l'j produced 90.46 % increased 

dry grain yield (tiha) over control treatment of hybrid dhan Ilira 2 (Figure 4.8). 
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Figure 4.8. Effect of integrated use of manures and fertilizer on 
percent increase of dry grain yield (t/ha) of hybrid dhan Hira 2 

4.9 Effect on dry straw yield 

There was a significant effect of different levels of pressmud and vermicompost along 

with chemical nitrogenous fertilizer of hybrid dhan Hira 2 (Table 4.3). The highest 

dry straw yield (7.62 tlha) was noted in T3  treatment. The lowest dry straw yield (4.52 

tlha) was obtained from the control (T1) treatment. Treatment 13 produced 68.58 % 

increased dry straw yield (1./ha) over control treatment (Figure 4.9). 
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Figure 4.9. Eflect of integrated use of manures and fertilizer on 
percent increase of dry straw yield (t/ha) of hybrid dhan Hira 2 

over control 

Table 43. Effect of integrated use of manures and fertilizer on raw grain yield, raw 

straw yield, dry grain yield and dry straw yield of hybrid dhan Hira 2 

Treatment Raw grain 
yicld(t/ha) 

Raw straw 
yield(tlha) 

Dry grain 
yield(t/ha) 

Dry straw 
yield(t/ha) 

5.36j 9.12j 4.61 i 4.52 j 

8.78 b 13.42b 8.02b 7.18 b 

T3  9.56a 14.67a 8.78 a 7.62 a 

T4  8.74 c 13.03 c 8.03 b 7.16 c 

Ti 8.42 d 12.79 d 7.67 c 6.73 d 

16 7.97e 12.15e 7.19 d 6.25 e 

17  7.83 f 11.57f 7.05 e 6.14 f 

T3 7.68 g 11 .04g 6.97 f 6.02 g 

T9  7.411i I0.68h 6.73 g 5.98 h 

1,10  7.15i 10.26i 6.54 h 5.87 i 

LSD 0.0172 0.0172 0.0543 0.0172 

CV (%) 0.20 	
J 

0.16 0.33 0.32 

Means in a column followed by same letter (s) are not significantly different at 5% level 
of significance by LSD 
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4.10 Effect on nitrogen content in grain 

ihere was significant diliërence among the treatments in recording nitrogen content 

in grain ([able 4.4). 'the maximum nitrogen content in grain (I .092%) was noted in 

the treatment l k receiving 90 kg N/ha liom the source of urea along with 30 kg N/ha 

ruin verinicoinpost. The lowesi nitrogen content in grain (0.542%) was found in 

control treatment (ii) . Jeong t'/ al. (1996) found that 5 t/ha application of fermented 

chicken manure increased nitrogen concentration in rice plant. 

4.11 Effect on phosphorus content in grain 

Phosphorus content in grain was varied signilicantiv due to the influence of inorganic 

and organic fertilizers (Table 4.4). ftc phosphorus content in grain varied from 0.209 

to 0.297 %. rhe highest phosphorus content (0.297 %) in graill was lound in 

treatment T1 which was statistically similar to 12. The lowest phosphorus con4i' 

grain 0.209 ON, was lound in control (I ) treatment. 	 .. 
Wibrac,: 

4.12 Effect on potassium content in grain 	 . 

Potassium content in grain was statisticalLy significant due to the application of --

different levels of organic fertilizers and inorganic ièrlilizer (Table 4.4). liie 

maximum potassium content in grain (0.374 %) was recorded in treatment 13  

receiving 90 kg N/ha from the source of urea along with 30 kg N/ha from 

vermicompost which was statistical)> identical tø 1 and 14. 1 he lowest potassium 

content in grain (0.247 %) was noted in control (1') treatment. Kadu es ill. ( 1991 ) 

obtained highest potassium content in rice grain due to the application of highest 

doses of NPK with the association of fhniivard manure. 

4.13 Effect on sulphur content in grain 

Sulphtir content in grain was statistically signilicant due to the application of different 

levels ol organic fertilizers and inorganic lbrtilizcr (Table 4.4). The maximum sulphur 

content in grain (0.124 %) was recorded in treatment l'2 receiving 120 kg N/ha from 

urea which was statistically similar to 1 T4 and Ic. The lowest sulphur content in 

grain (0.069 %) was noted in control (Ti)  treatment. 

48 



Treatment - Nitrogen 

content (%) 

TI 	 0.542 I 

Phosphorus 

content (%) 

0.209 1 

1.054 h 0285ah 

0.297 a 

T., 

1.092 a 

0.976 e 

0.902 d 

0.279 b 

0.261 	c 

16 (}.$2I 	e 

0385 1 

0.258 ed 

0.2SOcde 

Tx  0.713 g 

0.682 h 
f 	

0.243 de 

	

0.241 	de 1 
-

Tjo  0.675 ii 0.238 e 

LSD 	0.017 	 0.017 - - 

C'V (%) 	- 	1.02 	 0.47 

Potassium 

content (%) 

Sulphur 

content (%) 

0.247 g 

- 0.368 ab 

0.069 d 

0.124 a 

0.374 a 0.123 a 

0.361 abc 0.118 	a 

0.352 bed 0.112 	a 

0.10$ ab 0.347 ed 

0.341 	de 

0.336 dcl 

0.093 he 

0.087 c 

0.325 ef 0.084 ed 

0.079 ed 0.321 	1 

0.017 0.017 

0.80 3.18 

Fable 4.4. Effect of integrated use or manures and fertilizer on nitrogen, 

phosphorus and potassium content of grail) of hybrid dhan I [ira 2 

Means in a column lollowed by same letter (s) are not significantly different at 5% 

level of significance by LSD 

4.14 Effect on nitrogen content in straw 

here was significant difkrence among the treatments in recording nitrogen content 

in straw (Table 4.5). Nitrogen content in straw varied from 0.405 % to 0.742 %.The 

maximum nitrogell content in straw (0.742%) was found in the treatment 12 receiving 

I 20Ig NIha from urea, which was statistically similar to 1 3. The lowest nitrogen 

content in straw (0.405 0%)  was found in the control (l') treatment. Jeong ci cii. (1996) 

found that 5 I/ha krnientecl chicken manure increased nitrogen concentration in Tice 

plant. 

4.15 Effect on phosphorus content in straw 

Phosphorus content in straw was varied signihcantly due to the application of 

chemical nitrogenous fertilizer along with organic manure (Table 4.5). The highest 

phosphorus content (0.182 	in straw was kund in treatment 12 receiving 120 kg 

N/ha from urea, which 	as statisuealLv similar to 1$, T 4  and l. The lowest 

phosphorus content (0.095%) in straw was found in Lhe control (ii) treatment. 
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- Nitrogen 	Phosphorus 

content (%) 	content(%) 

0.405g 	0.0951' 

Potassium Sulphur 

content (%) content (%) - 
0.957i 0.04$ d 

4.16 Effect on potassium content in straw 

The content of polassium in straw was significantly influenced due to the application 

of di lThrent levels of chemical nitrogenous firtilizer along with organic manure (Table 

4.5). The highest potassium content in straw (1 .21 3%) was lound in treatment r; 
receiving 90 kg N/ha from the source urea along with 30 kg N/ha from vcrnhicompost. 

ftc lowest potassium content in straw (0.957 %) was noted in control (I) treatment. 

4.17 FIfed on sulphur content in straw 

Sulphur content in stra was statistically significant due to the application of di lThrent 

levels oiorganic and inorganic fertilizer (lable 4.5). The maximum sulphur content in 

straw (0.091%) was recorded in treatment L receiving 90 kg N/ha from the source 

urea along with 30 kg N/ha from vernucompost. The lowest sulphur content in straw 

(0.04S'%) was noted in control (Ii ) treatment. 

Table 4.5. Effect of integrated use of manures and fertilizer on nitrogen, 

phosphorus, potassium and sulphur content of straw of hybrid dhan 

Ilira 2 

rTreatment  

T1  

2 

1' 

14  

Ic 	r 	0.683c 

I - 	0.675c 

0.637d 

0.171abcd 1.1$3cd 

II 73de 0. 164bcde 

0.161cde 1.160 e 

T8  0.615e 

IQ 0.5921 

lw 0.5821 

LSD P 	0.017 

I 	0.37 

Means in it column Ibllowed by same letter (s) are not significantly different at 5% level 

of significance by !.SD 

0.742a 

6.731a 

0.704h 

0.1 82a I .202ab 

o.lglah 

0.l74ahc 

1.213 	a 

1.192 he 

0.lS9cde 
	

1.1271 

	

0.156de 
	

1.081 g 

	

0.1 53e 
	

1.012 h 

0.017 - 
	

0.017 

93 
	

0.38 

0.084 ab 

0.091 a 

('.081 ab 

0.072hc 

0.OóSbc 

(LOô3ed 

flOoDed 

0.OSSed 

0.057cd 

0.017 

2.43 
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4.18 Effect on nitrogen uptake by grain 

Nitrogen uptake h grain was signi lieantiv influenced by the application of di lierent 

levels of vermicompost and pressniud along with chemical nitrogenous fertilizer 

(Table 4.6).The uptake of nitrogen by grain ranged from 25 to 93.81 kg/ha. The 

highest nitrogen uptake by grains (93.81 kg/ha) of rice was observed in 1$ treatment 

receiving 90 kg N/ha fi-om the source urea along with 30 kg N/ha from vermicompost 

which was statistically superior to the rest of the treatments. The lowest nitrogen 

uptake by grain (25 kg/ha) was lound in control (1i).  These results are in good 

agreement with the findings of Sharma and Mitra (1991). Azim (1999) and I loque 

(1999) carried out experiments with organic manures and ferilizers and Found 

significantly higher N uptake in grain over control. 

4.19 Effect on phosphorus uptake by grain 

A significant variation in phosphorus uptake by grain was observed due to the 

application of di lierent levels of pressmud or vermicomposi along with nitrogen 

fertilizer (Table 4.6). The maximum phosphorus uptake (26.07 kg/ha) was noted in 

the Ireatment T; receiving 90 kg N/ha from the source urea along with 30 kg N/ha 

from Vermicoinpost. which was statistically superior to the rest of the treatments. The 

lowest phosphorus uptake (9.64 kg/ha) by grain was lound in control treatment (l). 

Gupta ci a'. (1995) reported the highest phosphorus uptake by rice with combined 

application of poultry manure (PM) and fertilizer phosphorus. Similar results were 

also reported by Hoquc (1999) and Azim (1999). 

4.20 Effect on potassium uptake by grain 

A significant variation in potassium uptake by grain was observed due In the 

application of difièrent levels of nitrogenous fertilizer along with organic manures 

(Table 4.6). The maximum potassium uptake by grain (32.82 kg/ha) was found by T6  

treatment. The lowest potassium uptake by grain (11.40 kg/ha) was Ibund in control 

(i) treatment. The results of this experiment showed that potassium uptake by rice 

grain was increased due to the application of chemical nitrogen fertilizer along with 

manures. Cassman (1995) found that potassium uptake increased with the increasing 

organic matter. Ihese results are in good agreement with Jeegadeeswari ci al. (2001) 

who reported increased potassium uptake in rice grain due to the application of 

cowdung along with NI'K fertilizers. 
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4.21 Effect on sulphur uptake by grain 

A signi lieant variation in sulphur uptake by grain was observed due to the application 

oF di flireiit levels of pressmud or vCriniConipOSt along itIi nitrogen Icrtilizer (Table 

4.6). ftc maximum sulphur uptake ( 10.79 kg/ha) was noted in the treatment 1 3  

receiving 90 kg N/ha from the source urea along with 30 kg N/ha from vermicompost 

diicli was statistically superior to the rest of (he treatments. The lowest sulphur 

uptake (3. 17 kg/ha) by grain was (6und in control treatment (I)). 

Table 4.6. Effect of integrated use of manures and fertilizer on nitrogen, 

phosphonts, potassium and sulphur uptake by grain of hybrid dltan 

Ilira 2 

Treatment 

TI  

Nitrogen 

uptake by grain 

(kg/ha) 	- 
25.00i 

Phosphorus 

uptake by grain 

(kg/ha) 

9.64 	j 

Potassium 

uptake by grain 

(kg/ha) 

11.40 j 

Sulphur 

uptake by grain 

(kg/ha) 

3.17 	j 

12 

T3 

$4.56 b 

93.81 	a 

22.87 h 29.52 b 

32.82 a 

9.95 b 

10.79 a 26.07 a 

111 78.38 c 22.40 c 28.96 c 

27.00 d 

24.92e 

9.47 c 

8.59 d 

7.77 e 

- T5  

	

69.18 d 	 2 0. 02 d 

	

59.03 	e 	I 	18.55 	e 1 

55.34 f 17.62 f 24.04 1 6.56 f 

T8  49.70 g 16.96 g 23.42 g 6.06 g 

To 45.92 It 16.23 	It 21.88 h 5.66 It 

T ft, 44.14 h 15.57 	i 20.99 i 5.17 	i 
1.S'D 1350 0.237 0.359 0,406 

('V (°%) 2.26 0.74 0.85 3.24 

Means in a column followed by same letter (s) are not signilicantty different at 5% level 

of significance by LSL) 

s,) 



4.22 Effect on nitrogen uptake by straw 

Nitrogen fertilizer along with vermicompost and pressmud 51gm lieamtiv increased N 

uptake b straw (Fable 4.8). The maximum N uptake of 55.70 kg/ha was noted in 

treatment I; receiving 90 kg N/ha from the source urea along with 30 kg N/ha from 

Vermicompost which was statistically superior to the rest of the treatments. 'Ihe 

lowest N uptake by straw 0829 k(g/ha) was noted in control treatment (T)• 

4.23 Effect (in phosphorus uptake In straw 

Effect of vermicompost. pressnitid along with nitrogen fertilizer on phosphorus 

uptake by straw was significant (Table 4.8). ireatnient T recorded the maximum P 

uptake (13.79 kg/ha). The minimum P uptake by straw (4.29 kg/ha) was lbund in 

control ('I ) treatment. This might he due to the application of chemical nitrogen 

fertilizer in association with organic manures which might have increased efficiency 

of phosphorus accumulation in straw and resulted higher phosphorus uptake in straw. 

4.24 Effect on potassium uptake by straw 

Potassium uptake by straw was signihcantly varied with different levels of chemical 

nitrogen fertilizer along with vermicompost and pressnntd (Table 4.8). The maximum 

K uptake (92.43 kg/ha) by straw was thund in l treatment receiving 90 kg N/ha from 

the source urea along with 30 kg N/ha from vermicompost which was statistically 

superior to the rest of the treatments. Control (Ti) treatment produced the minimum 

potassium uptake (43.22 kg/ha). Jeegadceswari cc al. (2001) also observed that the 

potassium uptake by rice was increased by the application of organic manure with 

nitrogen. phosphorus and potassium. 

4.25 Effect on sulphur uptake by straw' 

A sigiiiiieant variation in sulphur uptake by straw was observed due to the application 

of different levels of pressniud or vermicompost along with nitrogen fertihzcr (Table 

4.7). The maximum sulphur uptake by straw (6.91 kg/ha) was noted in the treatment 

L receiving 90 kg N/ha from the source urea along with 30 kg N/ha from 

vermicompost which was statistically superior to the rest of the treatments. The 

lowest uptake (2.17 kg'ha) by straw was Found in control treatment tT1 . 



Table 4.7. Effect of integrated use of manures and fertilizer on nitrogen, 

pliosphoa-us, potassium and sulphur uptake by straw of hs'brid (luau 

Ilira 2 

Treatment 	Nitrogen 

uptake by straw 

l't l8.29j 

T2  53.27 b 

T 

T4  

55.70 a 

50.40c 

T6  

45.97d 

- 	42.19c 

17 

	

39.11 	1 

-- 	37.02u 

2' to .. - -oh 
)..ofl 

34.16i 

LSD 0.431 

(TV (%) 0.61 

N'leans in a column 101Iovc 

of significance by LSD 

19i osphorus 

uptake by stnws 

(kg/ha) 

4.29 I 

13.06 b 

13.79 a 

12.46c 

r 

Potassium 
	

Su Iph iii' 

uptake by straw uptake by straw 

(kg/ha)____ 	(kg/ha) 

43.22 
	

2.17 I 

86.30 h 
	

6.03 b 

92.43 a 
	

6.91 a 

85.35c 
	

5.80 c 

79.62d 
	

4.84 d 

73. 29e 
	

4.25 e 

71.221 
	

3.87 f 

67.SGg 
	

3.6! g 

64.6 Ih 
	

3.47 gh 

59.401 
	

3.34 Ii 

0.736 
	

0.18R 

0.59 
	

2.52 

at 5% level 

1 0.25e 

9.86 

- 	c57fi 

9.32 g 

8.98 Ii 

0.297 

1.68 

same letter (s) are not 

4.26 Effect on p11 of post- harvest soil 

There was an insignificant etlect of the different levels of treatments on soil pH of 

post-harvest soil of research fieLd (Table 4.9). Whcather. treatment 12 showed the 

highest p1) (6.0) and T1  showed the lowest p11 (5.3) in post-harvest soil. 

4.27 Effect on organic matter (%) 

The level of organic matter in post-harvest soil increased due to combined application 

of vermicompost and pressmud with the comhniation of chemical nitrogenous 

fertilizer (Table 4.9). The nuiximuni organic matter of post-harvest soil (1.07 1/0 was 

recorded from j  treatment receiving 120 kg N. +11)a from vcrnricompost. 'lhe lowest 

organic matter (1.011/0) of post-harvest soil was recorded in control (l) treatment. Xu 

Cl at (2008) reported that application of chemical fertilizer vit1i organic manure 

increase soil organic matter. Treatment ILl produced 65.35 0,4,  higher Organic matter 

over control treatment of hybrid dhan Hira 2 ( Figure 4.10). 
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Figure 4.10. Effect of integrated use of manures and fertilizer on 
percent increase of organic matter(%) of hybrid dhan Hira 2 

4.28 Effect on total nitrogen of post harvest soil 

The combined effect of different levels of vermicompost and pressmud with the 

association of chemical nitrogen fertilizer on total nitrogen of post harvest soil was 

significant (Table 4.9).The highest total nitrogen of post harvest soil (0.07%) was 

recorded in T3  treatment receiving 90 kg N/ha from the source urea along with 30 kg 

N/ha from vermicompost. The lowest total nitrogen of post harvest soil (0.035%) was 

recorded in control (Ti) treatment. Treatment T3  gave 100 % higher total nitrogen (%) 

of post harvest soil over control treatment of hybrid dhan Hira 2 (Figure. 4.11). 

120.00 

100.00 

2 80.00 - - 
o 60.00 

40.00 
t o  

20.00 

0.00 

Ti 12 13 T4 15 16 T7 TB 19 110 
Treatment 

Figure 4.11. Effect of Integrated use of manures and fertilizer on 
percent increase of total N (%) of hybrid dhan HIra 2 
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4.29 Effect on available phosphorus of post harvest soil 

A significant difference in available phosphorus content of post harvest soil was 

observed at different levels of vermicompost and pressrnud along with chemical 

nitrogenous fertilizer as the source of urea (Table 4.9). The highest available P 

(1 1.7lppm) in post harvest soil was recorded in 12 treatment receiving 120 kg N/ha 

from urea which was statistically similar with T 3  and the lowest available P (9.97 

ppm) in post harvest soil was noted in control (i) treatment. Treatment T 2  gavel7.45 

% higher available phosphorus of post harvest soil over control treatment of hybrid 

dhan llira 2 (Figure. 4.12). 

20.00 

18.00 

16.00 

14.00 

: 	12.00 

10.00 

—o 8.00 
Co 

6.00 

4.00 

2.00 

0.00 

Ti 12 T3 T4 15 T6 17 18 T9 110 

Treatment 

Figure. 4.12. Effect of integrated use of manures and fertilizer on 
percent increase available P (ppm) over control of hybrid dhan Hira 2 

430 Effect on available potassium of post harvest soil 

There was significant difference among the treatments in recording exchangeable 

potassium content of post harvest soil (1'ahle 4.8). The maximum exchangeable 

potassium of post harvest soil (0.166 meq/1 00 g soil) was found in treatment T 10  

receiving 120 kg N/ha from pressmud which was statistically superior to the rest of 

the treatments tinder study. The lowest exchangeable potassium content (0.104 

meq/ 100 g soil) in post harvest was found in control (Ti) treatment. Treatment Tio 

gave 6.2 % higher available potassium of post harvest soil over control treatment of 

hybrid dhan Him 2 (Figure 4.13). 
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Figure. 4.13. Effect of integrated use of manures and fertilizer on 
percent increase exchangeable K (meq/100 g soil) over control of 

hybrid dhan HIra 2 

4.31 Effect on available sulphur content in post harvest soil 

Available sulphur in post harvest soil showed statistically significant differences due 

to the application of different levels of vermicompost and pressmud along with 

chemical fertilizer urea as the source of nitrogen (Table 4.9). The highest available 

sulphur in post harvest soil (11.46 ppm) was recorded from I  receiving 90 kg N/ha 

from the source urea along with 30 kg N/ha from vermicompost. On the other hand, 

the lowest available sulphur in post harvest soil (9.25 ppm) was obtaincd from T 

(control) treatment. Treatment 13  treatment gave 23.89 % increased available sulphur 

in post harvest soil over control treatment of hybrid dhan Hira 2 (Figure 4.14). 
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Figure 4.14. Effect of Integrated use of manures and fertilizer on 
percent Increase of available S (ppm) of hybrid dhan Hira 2 

Table 4.8. Effect of integrated use of manures and fertilizer on the pH, organic 

carbon and NPK content in post harvest soil of hybrid dhan Hira 2 

Treatment pH Organic 
matter(%) 

Total N (%) Available 
 P(ppm) 

Exchangeable K 
(meq/lOOg soil) 

Available 
S(ppm) 

5.3 1.01 	j 0.035e 9.97i 0.104e 9.25i 

12 6.0 1.07 I 0.066 ab 11.71 	a 0.152abc 11.46 a 

13 5.8 1.12 g 0.070 a 11.67 a 0.132d 10.73 c 

14 5.7 1.09 h 0.062 abc 11.58 b 0.135cd 11.15 	b 

5.8 1.25 e 0.058 abed I 1.52c 0.128 d 10.52d 

5.7 1.18 f 0.056 abcd I l.42d 0.154 ab 10.43 e 

17  5.5 1.47 e 0.051 bcde 1133 e 0.141 bed 10.26 f 

T3  5.6 1.40 d 0.048 cde 11.26 f 0.158ab 10.07 g 

5.4 1.67 a 0.045 de 10.90g 0.156ab 10.01g 

Tio 5.5 1.61 	b 0.041 de 10.78 h 0.166 a 9.88 h 

LSD 0.153 0.017 0.017 0.054 0.172 0.054 

CV (%) 1.43 1.63 3.00 0.27 2.72 
f 	

0.30 

Means in a column f011owed by same letter (s) are not significantly different at 5% level 
of significance by LSD 
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CHAPTER V 

SUMMARY AND CONCLUSION 

lhe experi nent was conducted in die Farm of Sher-e-Rangla Agricultural University. 

Dhaka. Bangladesh during the period from December 2011 to April 2012 to study the 

efket of different integrated nutrient management of vermicompost and 

pressniud along with urea as the source of nin-ogen on die growth and yield 

cotttribitting characters, nutrients content and uptake of hybrid dhan I lira 2. 

I lybrid dhan 1-lira 2 was used as the test crop in this experiment. Ihe experimein 

consists of 10 treatments each with three replications, as 1';: No chemical fertilizer 

and no manures (Control). 12: 120 kit N/ha Ii'oni urea. Ii: 90 kg >L'ha from urea' 30 

kg N/ha from vernhicompost (VC'L. 14: 90 kg N/ha from urea 30 kg N/ha li-on 

pressmud. 15: 60 kg N/ha from urea 1 60 kg N/ha li-cnn vernuconipost (VC'). 16: 60 kg 

N/ha from urea] 60 kg N/ha from pressn-iud. 17: 30 kg N/ha from urea '90 kVC 

from vermicompost (YC). hi: 30 kg N/ha li-on urea I 90 kg N/ha from 

120 kg N/ha from vermicomposl (VC). T: 120 kg N/ha from pressmud. 	ft bra ry 
- 	

-- 
Growth and yield contributing characters of hybrid dhan Ilira 2 were stgnilicnt15': 

affected by different treatments except one. non ejicetive tillers per hill. which was 

insignificant to different treatments. The highest plant height. number of Li Ileis per 

hill. eli'eetive uI hers per hill. panicle length, number of grains per panicle. number of' 

filled grains per panicle and weight of 1000 grains were lound from I treatment. On 

the other hand the lowest values of these parameters were obtained from fl treatment. 

The highest numbers of unfilled grains per panicle were found in Tg  and the lowest in 

h treatment. 

Yield parameters of hybrid dhan Ilira 2 were signilicantly alThctcd b' different 

treatments. The highest raw grain yield, raw straw yield, dry grain yield and dry straw 

yield were found tinder T3  treatment. On the other hand the lowest values of,  these 

parameters were obtained from T, I reatment. 

Nutrient concemralion in grain and straw of hybrid dhan l-lira 2 was siuni licani lv 

afiCcted by different Irealments. In grain the highest concentrations of N (%). P (%) 

and K (%) were recorded from 13 treatment and S ((/) from T7  treatment and in all 

cases the lowest values were observed in 'ILI
treatment. In straw the highest 
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concdnLrutions of N ('Ye) and P (%) were recorded from TI.  treatment and K (%) and S 

(%) from 11 treatment and in all cases the lowest values were observed in fl 
treatment. 

Nutrient uptake IIN grain and straw of hsbrid dhan I (ira 2 was signiticantly aitècted by 

dificreni treatments. The highest amount of N (kg/lm). P (kg/ha). K (kg/ha) and S 

(kg/ha) uptake by grain were found in the T 3  treatment and in all cases the lowest 

values were observed in T1  Ireatnient. Similarly the highest amount of N (kg/ha). P 

(kgiha. K (kg/ha) and S (kg/ha) uptake by straw were Ibund in the 1 treatment and 

in all cases the lovest values ere observed in I  treatment. 

The organic matter and levels ol N. P. K and S of post harvesi soil were significanUv 

aiketed by di lierent treatments. wheather p11 of post harvest soil was insignificant. 

The highest p1-1. organic matter (¼). total N (%). available P (ppm). K (meq/ (00 g 

soil) and S (ppm) \\Cre  recorded from T 2. 1. l. I. T10  and 1 3  treatments 

respectively and in all cases the lowest values were observed in Ii treatment. 

From the above discussion it can he concluded that among the organic sources 

vermieoniposl perlormed the best in regarding growth. yield and yield 

attributing characters as well as NPK content and uptake by hybrid dhan Hira 

2. Organic manuring slightly increased p!1, organic matter, lotal N. 

available P and exchangeable K in post harvest soil compared to initial 

soil. 

From the findings of the present study. the ibllowing recommendations and 

suggestions may be made: 

Application of 90 kg N/ha as (lie source ol urea along with 30 kg N/ha from 

vermieoinpost is most hivorable ir improving growth, yield and yield 

contributing characters of hybrid dhan Ilira 2 in l3oro season. 

Similar study should be conducted in different agro-ecological zones (AEZ) of 

Bangladesh for regional adaptability and other pertormance. 
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APPENDICES 

Appendix I. Monthly record of air temperature. rainlhll. relative humidity. soil 

temperature and Sunshine of the experimental site during the period 

froni December 2011 to Apri12012 

Month 

December. 2011 

Air temperature (°c) *Relative  

humidity (%) 

69 

Rain 1141 

(mm) (total) 

12.8 

I tStinshiue 

(1w) Maximnuni 	NI mimittim 

26.4 	14.1 5.5 

January. 2012 	25.4 

February. 2012 	28.1 

12.7 

15.5 

68 

68 

7.7 

28.9 

5.6 

5.5 

March. 2012 32.5 20.4 64 - 65.8 5.2 

April. 2012 33.7 23.6 69 165.3 4.9 

* Monthly average. 

Source: Bangladesh Meteorological Department (Climate & weather division) 

Agargoan. Dhaka - 1212. 

Appendix H. Analysis ol variance on data with the ciThet of integrated use ofinanures 

and Iërtilizcr on plant height. number of tillers per hill, effective tillers 

and non effective tillers per hill of h brid dhan Flira 2 

Mean square of 

Source of 
Deurees  . 	. 	 - 	- 

ol 	. 	 . 
	

number at non 
variance 	 plant height 	number of 	number oleftecove 

freedom 	 efkctive tillers per 

	

(cm) 	tillers per bill 	tillers per bill 	
hill 

Replication 	2 	2.533 	2.433 	 3.10 	 0.233 

Treatment 	9 	43.070" 	17.130 ** 	15.20 0.552 ns 

Error 	IS 	2.570 	1 	0.730 	1 	0.656 	I 	0.419 

NS  Not significant; Signilicant at 5% level; ** Significant at 1% level 
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Appendix III. Analysis of variance on data with the effect of integrated use of manures 

and krtilizer on paniele length. number of grain, number of filled grain, 

number of unfilled grain. weight of 1000 grains of hybrid dhan I lira 2 

Source 01 

variance 

Degrees of 

freedom 

Mean square of 

panicle 

length 

number of 	number of  

grains 	tilled grains 

number of 

untitled grains 

weight of 

1000 grains 

Replication 1  2 1.170 4.800 

66.8304* 

2.433 

69.644" 

4.433 0.400 

Treatmenl 

Error 	1 

9 

IS 

2.348" 

0.555 

5.481 " 9070** 

17.87 15.656 	0.695 1.437 

'Not significant: • Significant at 5% level: ** Sigitilicant at 10b level 

Appendix IV. Analysis of variance on data with the effect of integrated use of manures 

and fertilizer on raw grain yield, raw straw yield, dry grain yield and dry 

straw yield of hybrid dhan I lira 2 

Sourceol 	Degrees of 	 Mean square of 

variance 	freedom 	raw grain - - ra's straw 	dry grain 	di straw 

yield (tiha) 	yield (tJha) 	yield (I/ha) 	yield (I/ha) 

Replication 	2 	0.143 	0.195 	0.053 	0.159 

Treatment 	9 	39354* 	8.279 	3.826" 	2.332*2 

Error 	1-1-4 - 1 	0.0001 	I 	0.0001 

' Not significant: * Significant at 5% level: 	Significant at 1% level 

Appendix V. Analysis of variance on data with the etièct of integrated use of manures 

artl lerli lizer on nitrogen. phosphorus. potassium and sulphur content of 

grain o I hybrid dhan Iii ra 2 

Sotirce of Degrees of Mean square of 

variance freedom nitrogen phosphorus potassium sulphur 

content of content of content of content of 

2 	- 
grain 

0.000 

grain 	I 

0.000 

grain 

0.000 

grain 

Replication 0.000 

I reatciteitt 9 0.097" 

0.0001 

0.018 S$ 

j 	0.0001 

0.004" 

0.0001 

0.001" 

Error 18 0.0001 

Not situiilicant: ' Significant at 5% level: " Significant at 1% level 
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Appendix Vi. Analysis of variance on data with the eftëct of integrated use of manures 

and fi.rIilizer on nitrogen. phosphorus. potassium and sulphur content of 
strim of hybrid dhan Him 2 

Source of 	Degrees 	- 	 Mean square of 	- - 

variance 	of 	nitrogen content 	phosphonis 	potassium 	sulphur content 

ireedont 	of straw 	content of straw 	content of straw 	of straw 

Repi ication 	2 	 0.000 	 0.000 	 0.000 	 0.000 

Treatment 	9 	0.029 44 0.002 " 	0.023" 	0.001 ** 

Error 	18 	0.0001 	 0.0001 	 0.0001 	 0.0001 

Not signilicant: * Significant at 5% level: t  Siwiificant at 1% level 

Appendix VII. Analysis of variance on data with the effect of integrated use olittaritires 

and fertilizer on nitrogen. phosphorus, potassium and sulphur uptake by 

grai ii of hybrid dhan ft ra 2 

Source of - Degrees Mean square of 

variance of nitrogen uptake phosphorus 	potassium uptake sulphur uptake 

freedom by grain uptake by grain 	by grain by grain 

Replication 2 9.994 

1323.150 ** 

	

0.177 	 0.000 

	

63.054" 	104.367 " 
0.185 

17.'112" Treatment 	9 

Error - IS 1.870 

at 5% level: 

0.019 	 0.044 

** Significant at 1% level ' 

0.056 

Not significant; 	Significant 

Appendix Vii!. Analysis of variance on data with the effect of integrated use of 

manures and fertilizer on nitrogen. phosphonts. potassium and sulphur 

uptake by straw of h brid dhan Hira 2 

Source of 
variance 

De!rees of 
Ireedoni 	nitrogen 

	

uptake 	- 
 2 	 5.183 

9 	364.823 ** 

Mean 

p1osphonts 

uptake 

teplieat:on 0.305 

treatment 

hrror 

21.813 " 
18 I 	0.063 0.030 

of 

lassiuin 	' sulphur - 
uptake uptake 

18.846 0.164 

9.365 " 6.324" 

0.184 	1 	0.012 

NS  Not significant; * Significant at 50 "0 level; ** Significant at 1% level 
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Appendix IX. Analysis of variance on data with the effect of integrated use of manures 
and feulilizer on p1!. organic carbon and NPKS content in post harvest 
soil ol hybrid dhan Hint 2 

Source of 
variance 

Degrees 
of 

freedom 

Mean square of 
pH Organic 

matter (%) 
total 

nitrogen 
phosphorus potassium sulphur 

Replication 2 0.018 0.000 0.000 0.008 0.000 0.001 
Treatment 9 0.017 ns 0.165 	' 0.000" 0.860" 29.957 	" 1.232** 

Ermr 18 0.008 0.0001 0.0001 0.001 0.002 0.001 

Not significant; * Signilicunt at 5% level: ** Significant at 1% level 
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