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ABSTRACT

A study was conducted at Agronomic Research Institute,  AARI,  Faisalabad , 
Pakistan during 2006-07 and 2007-08 to investigate the effect of integrated use 
of organic manures [farm yard manure (FYM) and sesbania (Sesbania rostrata) 
as green manure] and inorganic fertilizer on wheat yield. The treatments were; 
FYM @ 25 tons, green manure @ 4 tons, fertilizer @ 150-100-50 kg NPK, FYM @ 
25 tons + 150-100-50 kg NPK, green manure @ 4 tons + 150-100-50 kg NPK, 75-
50-25 kg NPK, FYM @ 25 tons + 75-50-25 kg NPK, green manure @ 4 tons + 75-
50-25 kg NPK per hectare and control (no fertilizer).  FYM and green manure 
were applied two months before sowing of wheat. Two years data revealed that 
treatment of green manure @ 4 tons + 150-100-50 kg NPK per hectare produced 
maximum spike bearing tillers during 2006-07 (474) and 2007-08 (478) followed 
by FYM @ 25 tons + 150-100-50 kg NPK (473 and 475). The same treatment also 
performed better during both years for grains per spike (53 and 56), 1000 grain 
weight (32.67 and 35.50 g) and grain yield (4561 and 5803 kg/ha). The lowest 
wheat grain yield was obtained where no fertilizer was applied.

KEYWORDS: Triticum aestivum; farmyard manure; Sesbania rostrata;  NPK 
fertilizer; yield; Pakistan. 

INTRODUCTION

In Pakistan, wheat is grown on an area of 8358 thousand hectares with an 
average yield of 2586 kg per hectare which is much below the yield potential 
of our varieties (2). Wheat contributes about 84 percent to the total cereals in 
Pakistan.  Increasing  population  pressure  and  reduction  in  productive 
agricultural  lands  are  forcing  farmers  to  adopt  intensive  farming  system. 
Consequently, it has led to the gradual deterioration of soil natural resources 
(13).
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The  rapid  depletion  of  nutrients  has  caused  serious  threats  to  overall 
agricultural productivity of  irrigated areas of  Pakistan.  Among various yield 
determining factors, soil fertility is of prime importance. Our soils are low in 
nutrients due to continuous cropping and inadequate use of organic manures 
and mineral fertilizers. According to Chaudhary and Thakur (5) fertilizer is a 
vital component of  the technology package for  increasing crop production. 
According to FAO report (1), more than 50 percent increase in crop yield is 
due to the application of fertilizers (4). Similar conclusions have been drawn 
under Pakistan’s conditions (8, 13).

In order to ensure better crop production, efforts are needed to maintain soil 
fertility  through the use of  either  organic  matter  or  inorganic  material.  No 
doubt,  mineral fertilizers are easy to handle and produce quick results but 
their non-judicious use causes ill effects to both the environment and human 
beings. It is convenient to provide organic manure to replace the inorganic 
material  partly  or  completely.  It  is,  therefore,  important  to  promote 
economically viable and environmental friendly interventions for sustainable 
agriculture.

Farm yard  manure  and legumes are  considered good sources  of  organic 
matter when incorporated into the soil. Kalar  et al. (7) observed that green 
manuring seems particularly attractive for farmers on marginally productive 
soils,  at  least  as  a  strategy  to  improve  yield  and  yield  sustainability. 
Diekmann  et al. (6) reported that legumes grown in low fertility soils could 
improve  the  soil  health  by  fixing  atmospheric  nitrogen  and  may  partially 
supplement the use of inorganic fertilizers. Legumes may also improve the 
production of cereals by adding organic matter in the soil. Mohler and Auld 
(9) found that incorporation of green manure crops and their residues after 
harvesting  grains,  significantly  increased  subsequent  wheat  grain  yield 
equivalent to 75 kg per hectare nitrogen fertilizer. Yadav et al. (15) recorded 
higher  yield  in  plots  applied  with  enhanced  rates  of  NPK  fertilizers  than 
recommended dose with FYM.

The present study was conducted to explore the possible role of FYM and 
green manuring alone and with mineral fertilizers for maximum wheat grain 
yield.

MATERIALS AND METHODS

This study was conducted on loamy clay soil during 2006-07 and 2007-08 at 
Agronomic Research Institute, AARI, Faisalabad, Pakistan using randomized 
complete block design.  Nine fertilizer treatments viz. FYM @ 25 tons (T1), 

J. Agric. Res., 2011, 49(2)

182



Effect of organic and inorganic fertilizers on wheat yield

sesbania as  green manure @ 4 tons (T2), NPK @ 150-100-50 kg (T3), FYM 
@ 25 tons + 150-100-50 kg NPK (T4), sesbania as green manure @ 4 tons + 
150-100-50 kg NPK (T5), 75-50-25 kg NPK (T6), FYM @ 25 tons + 75-50-25 
kg NPK (T7), sesbania as green manure @ 4 tons + 75-50-25 kg NPK per 
hectare (T8) and control (no fertilizer) (T9). All P, K and half of N were applied 
at sowing while remaining N was added with first irrigation. The experiment 
was replicated thrice with a net plot size of 10 m x 15 m. The wheat crop (cv. 
Seher-2006)  was  sown  on  7th and  10th November  during  2006-2007  and 
2007-2008, respectively. The row to row spacing was maintained as 22.5 cm 
using seed rate of 100 kg per hectare. FYM and sesbania as green manure 
were  applied  two  months  before  wheat  sowing  followed by one irrigation. 
Sesbania was incorporated at bloom stage and its biomass was estimated to 
be 4 tons per hectare. All other cultural operations were kept uniform for all 
the treatments (recommended). Number of plants and fertile tillers per unit 
area were determined from an area of one square meter marked randomly at 
three different  places in each plot.  Number of  grains per spike was noted 
from ten tillers at random from each plot. The 1000-grain weight was taken 
by weighing three samples from each plot. The grain yield was recorded on 
whole plot  basis.  Mean values were taken for  all  traits and were used for 
statistical analysis following Steel and Torrie (14).

RESULTS AND DISCUSSION

The results exhibited that FYM and sesbania green manure with and without 
NPK applications influenced the number of spikelet bearing tillers, grains per 
spike, 1000-grain weight and grain yield significantly and had an edge over 
control.

Number of emerged plants/m2

The  data  (Table)  indicated  non-significant  differences  among  treatment 
means regarding number of plants per square meter at emergence during 
both the years. However, number of  plants per square meter ranged from 
227 to 261.

Number of spike bearing tillers/m2

Statistically significant differences were noted among the means of different 
treatments  on  number  of  spike  bearing  tillers  during  both  years  (Table). 
During 2006-07, maximum number of spike bearing tillers was produced by 
T5 i.e.  sesbania as green manure + 150-100-50 kg NPK (474) and T4 i.e. 
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FYM  +  150-100-50  kg  NPK  (473).  However,  these  treatments  were 
statistically at par with T3 i.e. 150-100-50 kg NPK (468) and T6 i.e. 75-50-25 
kg NPK (467). Minimum spike bearing tillers (447) were found in control and 
T2 (448) where only green manuring was done.

Table. Effect  of  organic  manures  and  inorganic  fertilizers  on  yield  and  yield 
components on wheat

Treatments No. of emerged 
plants/m2

No. of spike bearing 
tillers/m2

2006-07 2007-08 2006-07 2007-08
T1 = FYM @ 25 t/ha 227 240 462bc 470bc
T2 = Sesbania as green manure @ 4 t/ha 236 248 448d 462d
T3 = NPK @ 150-100-50 kg/ha 230 245 468ab 471bc
T4 = FYM @ 25 t/ha + NPK @150-100-50 kg/ha 245 244 473a 475ab
T5 = Sesbania as green manure @ 4 t/ha + NPK
        @ 150-100-50 kg/ha

238 237 474a 478a

T6 = NPK @ 75-50-25 kg/ha 229 261 467ab 474ab
T7 = FYM @ 25 t/ha + NPK @ 75-50-25 kg/ha 234 236 459c 467cd
T8 = Sesbania as green manure @ 4 t/ha + NPK
        @ 75-50-25 kg/ha

230 231 457c 473ab

Control 241 232 447d 466cd
LSD(0.05) NS NS 7.00 5.73

No. of grains/spike 1000-grain weight (g)
2006-07 2007-08 2006-07 2007-08

T1 = FYM @ 25 t/ha 41de 44c 27.83c 30.33c
T2 = Sesbania as green manure @ 4 t/ha 43cd 45c 26.30c 29.53c
T3 = NPK @ 150-100-50 kg/ha 49b 50b 28.00bc 31.20bc
T4 = FYM @ 25 t/ha + NPK @150-100-50 kg/ha 48b 52b 30.90ab 33.70ab
T5 = Sesbania as green manure @ 4 t/ha + NPK
        @ 150-100-50 kg/ha

53a 56a 32.67a 35.50a

T6 = NPK Fertilizer @ 75-50-25 kg/ha 46bc 49b 28.33bc 31.17bc
T7 = FYM @ 25 t/ha + NPK @ 75-50-25 kg/ha 41de 43c 27.43c 30.40c
T8 = Sesbania as green manure @ 4 t/ha + NPK
        @ 75-50-25 kg/ha

40de 43c 26.00c 28.67cd

Control 39e 42c 22.60d 26.23d
LSD(0.05) 3.43 3.44 2.98 2.76

Grain yield (kg/ha)
2006-07 2007-08

T1 = FYM @ 25 t/ha 3603cd 4307bc
T2 = Sesbania as green manure @ 4 t/ha 3468de 4205c
T3 = NPK @ 150-100-50 kg/ha 4307ab 4807b
T4 = FYM @ 25 t/ha + NPK @150-100-50 kg/ha 4534a 5530a
T5 = Sesbania as green manure @ 4 t/ha + NPK
       @ 150-100-50 kg/ha

4561a 5803a

T6 = NPK @ 75-50-25 kg/ha 3745c 4312bc
T7 = FYM @ 25 t/ha + NPK @ 75-50-25 kg/ha 4108b 4373bc
T8 = Sesbania as green manure @ 4 t/ha + NPK
        @ 75-50-25 kg/ha

3812c 4443bc

Control 3227e 3607d
LSD(0.05) 276 511

Values followed by the same letter do not duffer significantly at 5% probability level.
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Almost  similar  trend was noted during  the year  2007-08 where maximum 
tillers (478) were found in T5. However, it was statistically at par with T4 (475) 
and T6 (474). Minimum tillers (462) were produced by green manuring alone 
plot (T2).

Grains per spike

In  2006-07,  maximum grains per spike (53)  were noted in  T5 which were 
significantly higher than those produced in T3 (49) and T7 (48).

In the year 2007-08 also, T5 produced significantly higher number of grains 
(56) followed by T4 (52), T3 (50) and T6 (49) which were statistically at par 
with each other.

1000-grain weight

The data (Table) revealed significant differences among the treatments for 
1000-grain weight during both years of study. In the year 2006-07 maximum 
1000-grain weight (32.67 g) was observed in T5 which was statistically at par 
with T4 (30.90 g). However, T4 did not differ from T3 and T6. Minimum 1000-
grain weight  (22.60 g)  was noted in control  treatment.  Almost  same trend 
was witnessed during the year 2007-08.

Grain yield

The data (Table) exhibited significant differences for grain yield among the 
treatments during both years  of  study.  In 2006-07,  higher  grain  yield was 
recorded in T5 (4561 kg/ha) followed by T4 (4534 kg) which were statistically 
at  par  with  each  other.  T3 i.e.  150-100-50  kg  NPK produced  statistically 
higher yield (4307 kg) than T7 i.e FYM + 75-50-25 kg NPK (4108 kg). Control 
treatment produced significantly minimum grain yield (3227 kg). During the 
year  2007-08  also,  T5 stood  first  (5803  kg/ha)  followed  by  T4 (5530  kg) 
(Table).  Both these treatments were statistically higher  than T3 (4807 kg). 
Minimum grain  yield  (3607  kg)  was  recorded  in  control  treatment.  These 
results are quite in line with those of earlier workers (3, 6, 7, 9, 10, 11, 15) 
who reported increase in yield and yield contributing  parameters of  wheat 
with addition of FYM and green manure.
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