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Fen nel (Foeniculum vulgare) is one of the
most im por tant seed spices grown in north In dia
and widely cul ti vated mainly for its seeds. It grows
well un der dry and cold weather con di tions and
there fore its cul ti va tion spread from Gujarat
on wards to the north ern parts of In dia. It is used for
cu li nary prep a ra tions due to changed food hab its
and as a con stit u ent in me dic i nal prep a ra tions of
var i ous sys tems of med i cines. Fen nel seeds are
ar o matic, stim u lant and car mi na tive, which are
used in dis eases like chol era, bile and ner vous
dis or ders. The pro duc tiv ity of a crop is con trolled
by many fac tors of which the min eral nu tri tion
es pe cially of ni tro gen is by and large the most
im por tant fac tor but the heavy and imbalanced use
of chem i cal fer til iz ers had led to de te ri o ra tion in
soil health to a great ex tent. No sin gle source of
nu tri ent is ca pa ble of sup ply ing plant nu tri ents in
ad e quate amount and bal anced pro por tion.
There fore, to main tain soil fer til ity and to sup ply
plant nu tri ents in bal anced pro por tion for op ti mum
growth and yield of fen nel in an in te grated man ner
in a spe cific agro-eco log i cal sit u a tion is to prac tice
in te grated nu tri ent sup ply sys tem through the
com bined use of or ganic, bi o log i cal and chem i cal
sources of plant nu tri ents. Keep ing this in view, the
pres ent in ves ti ga tion was un der taken to eval u ate
the ben e fi cial ef fect of two dif fer ent strains of
Rhizobacteria (FK 14  and FL 18) alone as well as
their com bi na tions by seed treat ment  and soil
ap pli ca tion along with Trichoderma (MTCC-5179)
on growth and seed yield of fen nel.

The ex per i ment was car ried out at Veg e ta ble
Re search Farm of CCS Haryana Ag ri cul tural
Uni ver sity, Hisar dur ing the rabi sea son of 2008-09 
and 2009-10. The soil of ex per i men tal plot was

sandy loam with pH 8.4, or ganic car bon 0.35%,
avail able ni tro gen 128 kg, avail able P2O5 30 kg/ha
and avail able K2O4 94 kg/ha. The treat ments
con sist of two dif fer ent strains of Rhizobacteria
(FK 14  and FL 18) alone as well as their
com bi na tions by seed treat ment  and soil
ap pli ca tion along with Trichoderma (MTCC 5179 ) 
in fen nel cv. Hisar Swarup (HF-33).The ex per i ment 
com prised of a set of eight treat ments-T1-
Rhizobacteria FK 14 (Seed treat ment),T2-
Rhizobacteria FK 14 (Seed treat ment + Soil
ap pli ca tion), T3-Rhizobacteria FL 18 (Seed
treat ment), T4-Rhizobacteria FL 18 (Seed treat ment 
+ Soil ap pli ca tion),T5-Rhizobacteria FK 14+FL 18
(Seed treat ment),T6-Rhizobacteria FK 14+FL 18
(Seed + Soil treat ment), T7-Trichoderma MTCC
5179 (Rec om mended dose) and T8-Con trol,was
laid out in ran dom ized block de sign with three
rep li ca tions. Ir ri ga tion and other intercultural
prac tices were done as per gen eral rec om men da -
tion. The rec om mended dose of in or ganic ni tro gen
@ 50kg/ha was ap plied. A uni form basal dose of 25 
kg P2O5/ha along with one third quan tity of
ni tro gen was given at sow ing time and re main ing
two third of ni tro gen was top dressed and
in cor po rated in soil af ter 30 and 60 days af ter
sow ing. The fen nel seeds were treated with
Rhizobacteria strains @ 10g/kg of seed and soil
ap pli ca tion of Rhizobacteria and Trichoderma
(MTCC 5179 ) @ 50g/sqm area was done as per
treat ment just be fore sow ing. Seed of fen nel cv.
Hisar Swarup (HF-33) were sown at spac ing of 20
cm in plant to plant and 30 cm row to row apart
dur ing last week of Oc to ber. The ex per i mental plot
size was 4.0 x 2.4 m. All the rec om mended cul tural
prac tices and pro tec tion mea sures were fol lowed
through out the ex per i men ta tion.
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Ap pli ca tion of Trichoderma MTCC (5179),

be ing at par with Rhizobacteria FK 14 (Seed

treat ment) and Rhizobacteria FL-18 (seed treat ment +

soil ap pli ca tion) sig nif i cantly in creased the plant

height, umbel per plant and seeds per umbel over the

con trol. Max i mum plant height (163.9) was re corded

with the ap pli ca tion of Rhizobacteria FK 14 (Seed

treat ment) fol lowed by Rhizobacteria FL-18 (seed

treat ment + soil ap pli ca tion). Max i mum branches per

plant (11.9) was recorded in Rhizobacteria FL-18

(seed treat ment + soil ap pli ca tion). How ever

max i mum umbellet per umbel (72) was re corded in

Trichoderma MTCC (5179). Max i mum seeds per

umbel  (818.3) re corded in Rhizobacteria FL-18 (seed

treat ment + soil ap pli ca tion) fol lowed by

Rhizobacteria FK 14 (Seed treat ment i.e.731.7. The

re sults are in con for mity with the find ings of Vessey

(3).

Data fur ther showed that seed yield of fen nel
(Ta ble 1) was sig nif i cantly and fa vour ably
in flu enced with the use of Trichoderma (MTCC
5179) and dif fer ent strains of Rhizobacteria (FK 14

and FL 18) alone as well as their com bi na tions by
seed treat ment and soil ap pli ca tion.

The max i mum seed yield (1964 kg/ha) was
re corded with the ap pli ca tion of Trichoderma
MTCC- 5179 re mained at par with Rhizobacteria
FL-14(seed treat ment) and Rhizobacteria FL-18
(seed treat ment + soil ap pli ca tion) yield ing 1952
kg/ha and 1914 Kg/ha, re spec tively. Fen nel seed
yield is an out put of se quen tial meta mor pho sis
from store to sink. Par ti tion ing of photosynthates in 
veg e ta tive and re pro duc tive parts goes
si mul ta neously in the later growth phases. The
com bined ef fect of in or ganic N and Rhizobacteria
played very im por tant role due to their syn er gis tic
ef fect. Ap pli ca tion of Rhizobacteria in creased the
sup ply of eas ily un avail able nu tri ents in to
avail able form. More over, Rhizobacteria also
per form better when soil is well sup plied with
nu tri ents par tic u larly ni tro gen. The re sults con firm
the find ings of Kachot et.al. (1),  Ramesh et.al. (2)
and Vessery (3).
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Ta ble 1: Ef fect of Rhizobacteria on growth and seed yield of fen nel (Pooled data of 2008-09 and 2009-10).

S.No. Treatments Plant
height

(cm)

Branches

per

plant

Umbels 
per

plant

Umbellets 
per

umbel

Seeds

per

umbel

Seed

yield

(kg/ha)

1. T1-Rhizobacteria FK 14

(Seed treatment)

163.9 11.6 66.6 31.6 731.7 1952

2. T2-Rhizobacteria FK 14

(Seed treatment + Soil appl)

155.4 11.7 58.1 30.5 630.1 1513

3. T3-Rhizobacteria FL 18

(Seed treatment)

158.6 11.7 61.9 30.5 617.7 1562

4. T4-Rhizobacteria FL 18

(Seed treatment + Soil appl)

160.1 11.9 64.3 32.3 818.3 1914

5. T5-Rhizobacteria FK 14+FL 18

(Seed treatment)

154.7 11.7 67.0 30.2 597.6 1737

6. T6-Rhizobacteria FK 14+FL 18

(Seed + Soil treatment)

153.0 11.6 67.9 31.3 580.5 1637

7. T7-Trichoderma MTCC 5179

(Recommended dose)

159.7 11.3 72.0 30.5 626.4 1964

8. T8-Control 151.4 11.1 61.9 28.9 566.1 1466

        C.D. (P = 0.05)   11.2 0.5 6.7 1.7 43.1 115



Thus, by concidering the fa vour able ef fect of
Rhizobacteria  on the suc ceed ing crop as well as
soil health, ap pli ca tion of Trichoderma MTCC-
5179 or Rhizobacteria FL-14 (seed treat ment)
could be rec om mended for cul ti va tion of Fen nel for 
ob tain ing higher seed yield.
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