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Abstract 
An experiment was conducted on loamy sand soil of Instructional Farm, Department of Agronomy, 
Chimanbhai Patel College of Agriculture, S.D. Agricultural University, Sardarkrushinagar (Gujarat) 
during the Rabi season of years 2011-12 and 2013-14 on to study “Integrated Nitrogen Management in 
Dill Seed (Anethum graveolens L.) under North Gujarat Agro-Climatic Condition” in Randomized Block 
Design (RBD) with three replications and Fourteen treatment combinations comprising urea, FYM, 
vermicompost and bio-fertilizer application and Gujarat dill seed 3 was used as test crop. The pooled 
results of yield and quality characters like as significantly maximum seed yield, stover yield, biological 
yield, essential oil content and essential oil yield were recorded in application of 75% RDN through urea 
+ 25% RDN through vermicompost (T6) which was followed by 50% RDN through urea + 50% RDN 
through vermicompost (T8) and 75% RDN through urea + 25% RDN through FYM (T5). Application of 
100% RDN through FYM recorded significantly lower value of yield and quality characters as compare 
to all other treatments. 
  
Keywords: Dill, FYM, vermicompost, azotobacter, azospirillum, urea, yield, oil content 
 
Introduction 
Dill (Anethum graveolens L.) plant is an annual herb, belonging to Family Umbelliferae 
(Apiaceae). Dill is one of the first known multipurpose plants which have been used as a spice 
and medicine. Dill fruits used as a carminative, antispasmodic, sedative, lactagogue, diuretic, 
stimulant and to treat heamorrhoids, bronchial asthma, neuralgio, remal colic, dysurea, genital, 
ulcers and dysmenorrheal (Mahran et al., 1992) [3]. Dill seed essential oil, extracted from both 
leaves and seeds, could also be used in chewing gums, candies and pickles. Seed of dill are 
well known for their medicinal properties due to the presence of an essential volatile oil 2.5 to 
3.5 percent, rich in carvone 20 to 21 percent, which imparts its characteristic flavour. The 
Indian dill seed are known to contain more dillapiole 36.0 per cent and less carvone 19.5 
percent where European dill has more carvone 45.9 per cent and less dillapiole 7 percent 
(Malhotra and Vashishtha 2007) [4]. Commercially dill seed oil possesses superior aroma but it 
considered inferior in pharmacy owing to presence of toxic substance, viz. dillapiole, which is 
however easily removed. Essential oil of dill seed is extensively used in gastro intestinal 
disorders. After distillation of essential oil from seeds the dried residues can be used as cattle 
feed, since, it is rich in protein and fat. The oil has a great demand in food, pharmaceutical, 
perfume, flavour, cosmetic and soap industries. Using organic manures and biofertilizers such 
as compost and nitrogen fixing bacteria has led to a decrease in the application of chemical 
fertilizers and has provided high quality agricultural products (Migahed et al., 2004) [6]. By 
using correct nutritional sources through organic manures and biofertilizers, yield and active 
substances of medicinal plants can be maximized (Khalid et al., 2006) [2]. Some studies have 
reported that vermicompost can increase the quantity and quality of essential oil in a few 
medicinal plants, such as, basil (Singh and Ramesh, 2002) [7]. Therefore, the main objective of 
the present field experiment was to investigate the influence of compost and biofertilizer on 
yield and essential oil of dill (Anethum graveolens). 
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Material and Method 
A field experiment was conducted at Agronomy Instructional 
Farm, Chimanbhai Patel College of Agriculture, 
Sardarkrushinagar Dantiwada Agricultural University, 
Sardarkrushinagar during Rabi season of two consecutive 
years 2011-12 and 2013-14 to study the “Integrated nitrogen 
management in Dill seed (Anethum graveolens L.) under 
North Gujarat Agro-Climatic condition”. Geographically, 
Sardarkrushinagar is situated at 24°-19' North latitude and 
72°-19' East longitude with an elevation of 154.52 meter 
above the mean sea level. The soil of the experiment site was 
a sandy loam with pH 7.5, electrical conductivity 0.15 dSm at 
25 °C, organic carbon 0.18%, low in nitrogen, medium in 
phosphorus and potash. The experiment consisting of 14 
treatments was laid out in a RBD with three replications with 
Gujarat dill seed 3 (variety) was used as test crop. These 
treatments are combinations comprising urea, FYM, 
vermicompost and bio-fertilizer application viz., T1 (100% 
RDN through urea), T2 (75% RDN through urea + 
Azospirillum, T3 (75% RDN through urea + Azotobacter), T4 
(75% RDN through urea + Azospirillum + Azotobacter), T5 
(75% RDN through urea + 25% RDN through FYM), T6 
(75% RDN through urea + 25% RDN through 
vermicompost), T7 (50% RDN through urea + 50% RDN 
through FYM), T8 (50% RDN through urea + 50% RDN 
through vermicompost), T9 (25% RDN through urea + 75% 
RDN through FYM), T10 (25% RDN through urea + 75% 
RDN through vermicompost), T11 (100% RDN through 
FYM), T12 (100% RDN through vermicompost), T13 (50% 
RDN through FYM + 50% RDN through vermicompost) and 
T14 (50% RDN through urea + 25% RDN through FYM + 
25% RDN through vermicompost).  
 
Volatile oil content (%) analysis  
For determination of oil content, a representative seed sample 
was drawn from the produce of each treatment of plot. These 
samples were grinded for the purpose of chemical analysis. 
Volatile oil content of the seed was estimated as per steam 
distillation method (AOAC, 1970) [1]. The detail of procedure 
followed was as under. 
A ground sample of 50 gm was taken into short necked 
round- bottom type flask and 500 ml. of water was added in 
respective flask. Then assembled the apparatus and heat 
source was connected and regulated with a rate of 1 to 1½ 
drop per second. When two consecutive reading of one hour 
interval showed no change in oil volume in trap the heat 
source was disconnected and was allowed for cooling at room 
temperature until the oil layer was clear for taking reading. 
The volume of oil so obtained was converted into percentage 
by using following formula. 
 

 
 
Volatile oil yield (kg/ha) 
Volatile oil yield was calculated by using the following 
formula. 
 

 
 
Protein content (%) 
Seed samples were digested in micro – Kjeldhal’s for nitrogen 
estimation. Protein content of the seeds was estimated by 

multiplying the nitrogen values by 6.25. 
 
Result and Discussion 
Yield parameters  
Seed yield (kg/ha) 
The data on seed yield of dill seed as influenced by integrated 
nitrogen management treatments during both the year as well 
as pooled basis are given in Table-1. During first and second 
years, significantly higher seed yield (1616 and 1685 kg/ha) 
recorded with treatment T6, which was at par with treatment 
T8 and T5. According to pooled analysis basis treatment T6 
recorded significantly higher seed yield (1650 kg/ha) which 
was at par with treatment T8 and T5. Increased dry matter 
accumulation with application of recommended dose of 
fertilizer or combined use of vermicompost or FYM or bio-
fertilizer with nitrogen might have higher uptake of nutrients 
due to release of sufficient amount of nutrients by 
mineralization at a constant level that in turn gave higher 
yields. That is Why it clearly indicated that crop require 
optimum nutrient supply at optimum time for optimum plant 
growth and high productivity. This finding indicates that the 
combined application of well decomposed organic source and 
chemical fertilizers is superior to sole inorganic fertilizer 
application. The results are in close agreements with the 
finding of Meena et al. (2007) [5], and Tajpoor et al. (2013) [8]. 
 
Stover yield (kg/ha) 
The data pertaining to stover yield of dill seed influenced by 
integrated nitrogen management treatments during both the 
year as well as pooled basis are presented in Table-1. 
Significantly higher stover yield (2439 kg/ha) was recorded 
with (T6) treatment, which was being at par with (T8) and (T5) 
during the year 2011-12. Similar trend was observed during 
second year. According to mean data of both year, treatment 
T6 recorded significantly higher stover yield (2508 kg/ha) 
which was at par with treatment T8 and T5.  
The application of chemical fertilizers along with organic 
manures has propounded effect on vegetative growth due to 
higher photosynthetic rates and chlorophyll contents of the 
plant. The increased availability of nitrogen under these 
treatments might have improved the growth attributes which 
enhanced the photosynthesis and translocation of 
carbohydrates to sink site which ultimately led to positive 
increase in stover yield. The higher availability of nitrogen 
might have increased its uptake which increase cell size and 
cell division, seems to have played an important role in 
increasing the plant height and yield, this finding confirms to 
those reported by Meena et al., (2007) [5], and Tajpoor et al., 
(2013) [8]. 
 
Harvest Index 
Data on harvest index of dill seed as influenced by different 
treatment of integrated nitrogen management during both the 
years as well as pooled basis are presented in Table-1. Perusal 
of data indicated that integrated nitrogen management 
treatments did not exert any significant influence on harvest 
index of dill seed in both the year and pooled analysis basis. 
 
Quality Parameters 
Essential oil content (%) 
The data documented in Table-2 indicated that integrated 
nitrogen management treatments on essential oil content (%) 
of dill seed was found significant during both the year and in 
pooled analysis. During first year, significantly higher oil 
content was observed in treatment T4 being at par with 
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treatments T6, T8, T5, T14, T12, T3 and T1 and similar trend was 
found in second year data. According to pooled analysis basis 
significantly higher oil content recorded with treatment T4 
which was at par with treatments of T6, T5, T3 and T8. 
 
Essential oil yield (kg/ha) 
The data pertaining to essential oil yield of dill seed 
influenced by integrated nitrogen management treatments 
both the year as well as pooled basis is presented in Table -3. 
During first year, significantly higher essential oil yield 
(43.54 kg/ha) was recorded with (T6), which was being at par 
(T5), (T8) and (T4). Similar trend was observed during second 
year. According to pooled analysis basis significantly higher 
oil yield (45.89 kg/ha) recorded with (T6), which was being at 
par with (T5). Essential oil content increase due to organic 
manure and biofertilizer improve soil structure, improving 
root development, providing plant nutrients and enhancing 
nutrient uptake by plants. Moreover organic manure facilitates 
water absorption and retention by the soil, which has a 

favorable effect on growth and essential oil component of 
plants. Bio-fertilizer have not only the ability of fix nitrogen 
but also release phytohormones similar to Gibberellic acid 
and indole acetic acid, which could stimulate plant growth, 
absorption of nutrients, and photosynthesis with subsequent 
improvement of yield and essential components of medicinal 
plants. The essential oil yield is dependent on volatile oil 
content in seed and seed yield. These findings are supported 
by Tajpoor et al. (2013) [8]. 
 
Protein Content (%) 
Data on protein content of dill seed as influenced by different 
treatment of integrated nitrogen management during both the 
years as well as pooled basis are presented in Table-4. Perusal 
of data revealed that integrated nitrogen management 
treatments did not exert any significant influence on protein 
content of dill seed during both the year and in pooled 
analysis but numerically higher value of protein content 
(13.12%) in pooled analysis was observed with treatment T6. 

 
Table 1: Effect of integrated nitrogen management on Seed yield, Stover yield and Harvest index of dill seed 

 

Treatments 
Seed yield (kg/ha) Stover yield (kg/ha) Harvest index 

2011-
12 

2013-
14 Pooled 2011-

12 
2013-

14 Pooled 2011-
12 

2013-
14 Pooled 

T1: 100% RDN through urea 1302 1319 1310 2022 2182 2102 39.19 37.62 38.40 
T2: 75% RDN through urea + Azospirillum 1290 1317 1303 1904 1931 1918 40.34 40.71 40.52 
T3: 75% RDN through urea + Azotobacter 1288 1342 1315 2068 2087 2077 38.45 39.18 38.81 

T4: 75% RDN through urea + Azospirillum + Azotobacter 1342 1359 1351 2021 2067 2044 39.92 39.73 39.82 
T5: 75% RDN through urea + 25% RDN through FYM 1526 1555 1541 2323 2371 2347 39.55 39.60 39.57 

T6: 75% RDN through urea + 25% RDN through vermicompost 1616 1685 1651 2439 2578 2508 39.84 39.52 39.68 
T7: 50% RDN through urea + 50% RDN through FYM 1363 1391 1377 1984 2142 2063 40.69 39.06 39.87 

T8: 50% RDN through urea + 50% RDN through vermicompost 1543 1589 1566 2350 2382 2366 39.63 40.02 39.83 
T9: 25% RDN through urea + 75% RDN through FYM 1251 1325 1288 1945 2190 2068 39.07 37.62 38.34 

T10: 25% RDN through urea + 75% RDN through vermicompost 1288 1313 1301 1955 1972 1963 39.93 39.87 39.90 
T11: 100% RDN through FYM 1250 1277 1264 1838 1900 1869 40.43 40.44 40.43 

T12: 100% RDN through vermicompost 1249 1300 1274 1869 1931 1900 40.15 40.37 40.26 
T13: 50% RDN through FYM + 50% RDN through vermicompost 1237 1327 1282 1983 2000 1992 38.42 39.91 39.17 

T14: 50% RDN through urea+25% RDN FYM + 25% RDN through 
vermicompost 

1324 1332 1328 1988 2030 2009 40.11 40.11 40.11 

S.Em. + 64.28 71.44 41.62 95.38 117.35 65.48 1.442 1.830 1.009 
C.D. (P=0.05) 186.864 207.682 118.096 277.250 341.143 185.825 NS NS NS 

 
Table 2: Effect of integrated nitrogen management on essential oil content (%) of dill seed 

 

Treatments Essential oil content (%) 
2011-12 2013-14 Pooled 

T1: 100% RDN through urea 2.36 2.49 2.43 
T2: 75% RDN through urea + Azospirillum 2.10 2.20 2.15 
T3: 75% RDN through urea + Azotobacter 2.50 2.67 2.58 

T4: 75% RDN through urea + Azospirillum + Azotobacter 2.87 2.90 2.88 
T5: 75% RDN through urea + 25% RDN through FYM 2.77 2.80 2.78 

T6: 75% RDN through urea + 25% RDN through vermicompost 2.71 2.87 2.79 
T7: 50% RDN through urea + 50% RDN through FYM 1.90 1.97 1.93 

T8: 50% RDN through urea + 50% RDN through vermicompost 2.51 2.54 2.53 
T9: 25% RDN through urea + 75% RDN through FYM 2.07 2.27 2.17 

T10: 25% RDN through urea + 75% RDN through vermicompost 2.03 2.10 2.07 
T11: 100% RDN through FYM 1.87 1.95 1.91 

T12: 100% RDN through vermicompost 2.41 2.53 2.47 
T13: 50% RDN through FYM + 50% RDN through vermicompost 2.13 2.17 2.15 

T14: 50% RDN through urea + 25% RDN through FYM + 25% RDN through vermicompost 2.33 2.37 2.35 
S.Em. + 0.202 0.201 0.123 

C.D. (P=0.05) 0.586 0.586 0.350 
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Table 3: Effect of integrated nitrogen management on essential oil yield of dill seed 
 

Treatments Essential oil yield (kg/ha) 
2011-12 2013-14 Pooled 

T1: 100% RDN through urea 30.70 32.88 31.79 
T2: 75% RDN through urea + Azospirillum 27.07 28.98 28.02 
T3: 75% RDN through urea + Azotobacter 32.48 35.56 34.02 

T4: 75% RDN through urea + Azospirillum + Azotobacter 38.45 39.50 38.98 
T5: 75% RDN through urea + 25% RDN through FYM 42.11 43.64 42.87 

T6: 75% RDN through urea + 25% RDN through vermicompost 43.54 48.24 45.89 
T7: 50% RDN through urea + 50% RDN through FYM 25.68 28.37 27.03 

T8: 50% RDN through urea + 50% RDN through vermicompost 38.81 40.20 39.51 
T9: 25% RDN through urea + 75% RDN through FYM 25.86 30.08 27.97 

T10: 25% RDN through urea + 75% RDN through vermicompost 26.15 27.51 26.83 
T11: 100% RDN through FYM 23.39 24.90 24.14 

T12: 100% RDN through vermicompost 30.14 32.93 31.53 
T13: 50% RDN through FYM + 50% RDN through vermicompost 26.40 28.76 27.58 

T14: 50% RDN through urea + 25% RDN through FYM + 25% RDN through vermicompost 30.78 31.55 31.17 
S.Em. + 3.244 3.539 2.079 

C.D. (P=0.05) 9.431 10.287 5.899 
 

Table 4: Effect of integrated nitrogen management on protein content (%) of dill seed. 
 

Treatments Protein content 
2011-12 2013-14 Pooled 

T1: 100% RDN through urea 11.98 12.06 12.02 
T2: 75% RDN through urea + Azospirillum 11.32 11.40 11.36 
T3: 75% RDN through urea + Azotobacter 11.69 11.87 11.78 

T4: 75% RDN through urea + Azospirillum + Azotobacter 11.55 11.99 11.77 
T5: 75% RDN through urea + 25% RDN through FYM 12.79 12.94 12.86 

T6: 75% RDN through urea + 25% RDN through vermicompost 13.07 13.17 13.12 
T7: 50% RDN through urea + 50% RDN through FYM 11.40 11.53 11.46 

T8: 50% RDN through urea + 50% RDN through vermicompost 12.60 13.49 13.05 
T9: 25% RDN through urea + 75% RDN through FYM 11.58 11.76 11.67 

T10: 25% RDN through urea + 75% RDN through vermicompost 11.39 11.70 11.54 
T11: 100% RDN through FYM 10.73 10.82 10.78 

T12: 100% RDN through vermicompost 10.90 11.73 11.31 
T13: 50% RDN through FYM + 50% RDN through vermicompost 10.80 12.04 11.42 

T14: 50% RDN through urea +25% RDN through FYM + 25% RDN through vermicompost 11.68 11.85 11.76 
S.Em. + 0.725 0.503 0.382 

C.D. (P=0.05) NS NS NS 
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