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Summary
An experiment was conducted during 2006-07 and 2007-08 to study the effect of integrated nutrient management on yield
and quality of sweet pepper (Capsicum annum var. grossum L.) grown under naturally ventilated polyhouse. The treatments
comprised of FYM (100 t/ha), FYM (100 t/ha) +VAM, FYM (50 t/ha) + 100% N, FYM (50t/ha) + 75% N+VAM, Vermicompost
(10 t/ha), Vermicompost (10 t/ha) +VAM, Hay bed compost (50 t/ha) and control (without N or FYM). The results revealed
that application of FYM @ 50 t/ha + 75% N (94 kg/ha) + VAM gave fruit yield at par with that obtained with FYM @ 50 t/
ha +100% N (125 kg N/ha) and was superior to all the other treatments. The fruit size and quality parameters were also better
in integrated treatments as compared to organic manures applied alone except hay bed compost.

Lkjka'k
o"kZ 2006&07 ,oa 2007&08 ds varjky esa izkd`frd ok;q lapkj ikyhgkml esa f'keyk fepZ dh [ksrh ds mit ij ,dhd`r iks"kd rRo
izca/k dk Qly mRiknu ,oa xq.koRRkk ij izHkko dk v/k;;u fd;k x;kA bl v/;;u esa fofHkUu izdkj dh [kknksadk fofHkUu vuqikrksa esa iz;ksx
fd;k x;k tSls%& xkscj dh [kkn 100 Vu izfr gsDV-] xkscj dh [kkn 100 Vu izfr gsDV- $ oSe] xkscj dh [kkn 50 Vu izfr gsDV- $ 100
izfr'kr ukbZVªkstu] xksCkj dh [kkn 50 Vu izfr gsDV- $ 75 izfr'kr ukbZVªkstu $ oSe] oehZdEiksLV 10 Vu izfr gsDV-] oehZ dEiksLV 10 Vu
izfr gsDV- $ oSe] iqvky dEiksLV 50 Vu izfr gsDV- ,oa cxSj [kknA ftlds ifj.kke Lo#i ;g Ikk;k x;k fd xkscj dh [kkn 50 Vu izfr
gsDV- $ 75 izfr'kr ukbZVªkstu $ oSe ds iz;ksx dk vU; [kknksa ds iz;ksxksa dh vis{kk T;knk csgrj ik;k x;k] ogha ij xkscj dh [kkn 50 Vu
izfr gsDV- $ 100 izfr'kr ukbZVªkstu dk izHkko Hkh leku :i esa ik;k x;kA blds lkFk gh Qyksa ds vkdkj ,oa vU; xq.koRRkk okys dkjdksa
dks ,dhd`r ewY;kadu djus ij dsoy dkcZfud [kknksa dh vis{kk la;qä iz;ksx T;knk csgrj ik;k x;kA

Introduction
Organically grown vegetables are in great demand in
the market because of increased awareness of its
benefits to the consumer. The intensive agricultural
system with the consistent and indiscriminate use of
inorganic fertilizers have caused serious damage to
the soil health, ecology and caused decline in the
vitamin and mineral content of the fresh fruits and
vegetables (Worthington, 2001). The addition of farm
organic wastes, manures and vermicompost etc. are
of utmost importance in maintaining the fertility and
productivity of agricultural systems. Organic manures
and biofertilizers offer an alternative to chemical inputs
and are being increasingly used in vegetable
production. Bio-fertilizers are important beneficial
microorganisms, which have ability to mobilize the
nutritionally important elements from non-unusable
form to usable form through biological processes and
are known to increase yield in many vegetable crops.

Organic manures like FYM, Vermicompost and Hay
bed compost are available and can be efficiently used
for vegetable production Kumar et al. (2001). There is
a great possibility of using mycorrhiza as a biological
tool for sustainable agriculture. VAM colonization can
dramatically increase absorption of mineral nutrients
(P, N and micronutrients) from the soil to host plant.
There is a great possibility of using mycorrhizae as a
biological tool for sustainable agriculture. Shashidhara
et al. (2007) reported that application of FYM and
100% recommended dose of fertilizer recorded
significantly higher fruit yield over sole application of
organic fertilizers. Das et al. (2008) reported that in
bell pepper, use of vermicompost+50%
recommended rate of synthetic fertilizer (RAF)
produced significantly higher yield over 100%
recommended fertilizer applied alone. So, the present
study was planned to explore the possibility of use of
VAM fungi in relation to FYM and vermicompost for
enhancing uptake of nutrients from soil.
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Materials and methods
The experiment was conducted in a naturally ventilated
polyhouse at the research farm in the department of
Soil and Water Engineering, PAU, Ludhiana during
2006-07 and 2007-08. A semicircular shaped
polyhouse covering a floor area 6.25 x 16 m (100 m2)
with sidewall ventilation was used for the study. The
experiment was laid out in randomized block design
and replicated thrice. The Capsicum cultivar’s Bharath
(F1 hybrid), widely grown by the farmers in polyhouse
was used. The treatments were comprised of FYM
(100t/ha) (T1), FYM (100 t/ha) +VAM (T2); F Y M (50 t/
ha) + 100% N (125Kg N/ha) (T3); FYM (50 t/ha) +
75% N (94Kg N/ha) +VAM (T4); Vermicompost (10
t/ha) (T5); Vermicompost (10 t/ha) +VAM (T6); Hay
bed compost (50 t/ha) (T7)and control (without N or
FYM) (T8). The hay bed compost, which is a mixture
of cow dung, urine and paddy straw in situ (animal
shed) for a month and then kept in a dug out pit for
decomposition for six months before its use in the field.
The soil of the experimental plot was loamy sand in
texture having pH 8.2 and electrical conductivity (EC)
of 0.14 m mhos/cm .The soil was low in organic
carbon (0.36%), having available nitrogen (244.8 kg/
ha), phosphorus (25.0 kg/ha) and potassium (240 kg/
ha). Only Nitrogen fertilizer was applied @ 125 Kg
N/ha (100% N) and 94 Kg N (75% N) as per treatment.
The irrigation with drip system was done on alternate
day on the basis of pan evaporation value of the
previous day/days when CPE reached 10 mm. The
nursery was transplanted in the first week of
November during both the years. The plots of 3 m2
were prepared and the crop was planted in paired
rows,with the row-to-row space between pairs 45 cm
while row-to-row space among the pairs was 75 cm
but plant-to-plant spacing was 30 cm. At the time of
transplanting the soil was inoculated with vesicular
arbuscular mycorrhiza (Glomus fasciculatum), which
was placed in the dug out hole one inch below the
seedling. The drip system consisted of polyethylene
laterals of 12 mm in diameter, laid parallel to crop
rows (each lateral served 2 rows of crop). The laterals
were provided with inline emitters with discharge of
2-litre/hour capacities at 0.3 m apart along the length
of the lateral. In drip irrigation system, 1/3rd N was
applied as basal dose at the time of sowing and
remaining 2/3rd at 15 days interval in ten equal doses
starting from 30 days after transplanting. Fruit weight,
capsaicin content, ascorbic acid and chlorophyll

content were determined using standard procedure.
(AOAC, 1995).

Results and discussion
Plant growth and fruit yield: Plant height of capsicum
crop was recorded after 50, 80, 110,140 and 170 days
after transplanting in green house. The data in general
revealed that better plant growth and significantly
higher plant height was observed with FYM+ 100%
N and FYM+75% N +VAM than control plots during
early stages of crop growth. At the time of harvest the
differences in plant height were non significant during
both the years. Bahadur et al. (2003) have reported
similar results in Broccoli crop.
The average fruit weight was significantly higher in
treatments T 3 and T 4 and T 7 as compared to other
treatments. The better fruit weight in integrated sources
of nutrition and hay bed compost may be attributed to
easy nutrient availability to the plant in required
amounts as compared organic nutrient sources alone
where release of nutrients is slow and all the nutrients
available in the manure cannot be utilized by the crop
in one season. Further the better fruit development in
integrated treatments may be because of uniform
distribution fertilizer nitrogen and water with drip
system of irrigation, throughout the growing cycle of
the crop. The application of VAM did not significantly
influence the average fruit weight of capsicum. This
may be because of very high inherent P status of the
soil in the present case. The results confirm the findings
of Fitter (1985), who has reported that in some field
studies, mycorrhizal infection has been shown to
increase plant growth and survival, but there are many
accounts of null or even negative effects. The benefit
from pot trials has become steadily more convincing;
evidence from parallel field experiments is remarkable
for its inconsistent results.
Significantly higher fruit length than the control plots
was recorded in all the treatments. The fruit girth at
the base of the fruit did not differ significantly with
the various sources of nutrients. The highest early as
well as total fruit yield (Table 1) was obtained in the
integrated sources of nutrition (T3 and T 4) which was
reduced to the extent of 19% with the use of FYM
(100t/ha) alone or with FYM (100t/ha) +VAM and
yield reduction up to 22% was recorded in the plots
where hay bed compost @50t/ha was applied. The
fruit yield was further reduced to the tune of 42 to
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Table 1. Growth, yield and quality of capsicum as influenced by different sources of nutrients (Pooled data)
Treatment

Plant Average Fruit
height
fruit
length
(cm) weight (g) (cm)

Fruit
girth
(cm)

Early fruit
yield (q/ha)

Fruit Ascorbic Capsaicin
Dry
Chlorophyll
yield acid (mg/g) Content % matter % Content
(q/ha)
(mg/g)

T1= FYM (100 t/ha)

94.5

41.4

11.3

20.7

130.9(*36.3) 360.8

104.3

0.32

8.1

0.12

T2 =FYM (100 t/ha)
+VAM
T3 =FYM (50 t/ha)
+N (100%)
T4 =FYM (50 t/ha)
+ N (75%) +VAM
T5=Vermicompost
(10 t/ha)
T6= Vermicompost
(10 t/ha) +VAM
T7= Hay bed
compost (50 t/ha)
T8=Control
(without N or
FYM)
CD at 0.05%

93.6

39.0

10.9

21.3

134.1 (40.0)

363.0

107.7

0.30

7.9

0.15

97.1

50.0

11.6

21.4

197.7 (46.0)

430.4

108.9

0.30

8.2

0.13

95.7

46.2

11.5

22.3

199.2 (46.0)

432.8

103.0

0.31

8.1

0.16

93.9

34.6

09.8

21.9

108.4 (37.4)

290.0

98.9

0.31

8.1

0.13

91.9

34.0

11.2

21.5

119.0 (37.3)

304.2

97.6

0.33

8.1

0.14

90.1

47.0

11.4

22.4

132.0 (37.3)

354.1

112.3

0.29

7.9

0.13

87.5

32.7

08.2

21.1

103.4 (37.7)

274.7

97.6

0.34

8.1

0.11

NS

5.2

0.5

NS

19.5

16.6

7.35

0.019

NS

0.013

*Figures in parenthesis indicate percent yield

49% with application of vermicompost @10t/ha
+VAM and vermicompost @10t/ha. The control plots
recorded 57.5 % lower yield as compared to T 4
treatment. In T4 with 25% less use of nitrogen fertilizer
and use of same quantity of FYM+VAM yield was
slightly better than T 3 (FYM+100%N) . But the
treatments T3 and T4 significantly out yielded than all
other treatments. Similarly, Selvakumari et al. (2001)
reported that considerable quantities of fertilizers
(NPK) could be deducted from the calculated rates of
fertilizer nutrients for any specific yield target when
organic components were applied in combination with
mineral fertilizers. Appireddy et al (2008) also
reported that Capsicum plants responded significantly
to integrated nutrient supply than the organic manures
applied alone.
Fruit quality: The different manures and fertilizer
combinations affected the quality parameters of
capsicum fruit significantly. The application of hay bed
compost @ 50 t/ha gave the highest ascorbic acid
content in the fruit (Table 1), which was at par with
FYM (50 t/ha) + 100% N, FYM (100 t/ha) + VAM,
FYM (100 t/ha) and FYM (50 t/ha) + 75% N + VAM
but significantly superior than vermicompost (10 t/ha),
vermicompost (10 t/ha) + VAM and control plots.
Earlier studies by Worthington (2001) and Bahadur et
al. (2003) have also revealed that the organically

managed crops have usually higher content of vitamin
C than the conventionally fertilized crops. This may
be due to the reason that when a plant is exposed to
more of N, it increases protein content and reduces
carbohydrates synthesis. Since vitamin C is synthesized
from carbohydrates, its level is also reduced. In case
of organically managed soils, plant is generally
exposed with comparatively lower amount of N, and
several plant nutrients are released slowly over time.
Therefore organic crop would be expected to contain
higher Vitamin C and less protein. Further, soil
microorganisms affects soil dynamics and plant
metabolisms and ultimately result in differences in
plant composition and nutritional quality. The
capsaicin content was highest in the fruits from control
plot and it was at par with the vermicompost (10 t/ha)
+ VAM and significantly higher than all the other
treatments. The dry matter content did not differ
significantly with the different sources of nutrients. The
chlorophyll content in the fruit was highest in the
integrated nutrient management treatment. However,
it was observed that VAM application significantly
improved the chlorophyll content in the fruit. The
results are in line with Yadav et al. (2004). In the light
of these results it can be concluded that organic
manures are not substitute for chemical fertilizers. The
results clearly showed that yield reduction was
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significant with use of organic manures alone. Quality
wise organic sources were at par with integrated use
of nutrients except haybed compost.

References
AOAC (1995). Official Methods of Analysis, 16th ed.
Association of Official Analytical Chemists,
Washington, D.C.
Appireddy G K, Saha S, Banshi L, Mina, Kundu S, Selvakumar
G and Gupta HS (2008). Effect of organic manures and
integrated nutrient management on yield potential of
bell pepper (Capsicum annum) varieties and on soil
properties. Archives of Agronomy and Soil Sci. 54(2):
127-137.
Bahadur A, Singh J, Upadhyay AK and Singh KP (2003).
Effect of organic manures and bio fertilizers on growth,
yield and quality attributes of broccoli (Brassica oleracea
L. Varitalica Plenck). Veg. Sci. 30: 192-94.
Dass A, Lenka NK, Patnaik US and Sudhishri S (2008).
Integrated nutrient management for production,
Economics and soil improvement of winter vegetables.
International J. Veg. Sci. 14(2): 104-120.
Fitter AH (1985). Functioning of Vesicular-arbuscular

mycorrhizas under field conditions. New Phytol. 99:
237-263.
Kumar R, Gupta PP and Jalali BL (2001). Impact of VAMycorrhiza, Azotobactor and Rhizobium on growth
and nutritional quality of Cowpea .J. Mycol. Pl. Pathol.
31: 38-41.
Selvakumari G, Santhi R, Natesan, R and Sathiyamba K
(2001). Soil test and vegetable crop response under
Integrated Plant Nutrition System for optimization of
fertilizer doses. South Indian Hort. 49(Special): 130136.
Shashidhara GB, Naik M, Thima, Bidari BI and Yenagi BS
(2007). Studies on the effect of organic manures on
growth, yield and quality of chilli (Capsicum annum
L.) under black soils of Northern transition zone of
Karnataka. Indian J. Crop Sci. 2(2): 315-317.
Worthington V (2001). Nutritional quality of, organic versus
conventional fruits, vegetables and grains. J. Altern.
Compl. Med. 7: 161-173.
Yadav RH and Vijaykumari B (2004). Impact of
vermicompost on biochemical characteristics of chilly
(Capsicum annum) J. Ecotoxicology and Environmental
Monitoring 14(1): 51-56.

