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ABSTRACT: A field ex per i ment was con ducted to study the ef fect of in te gra tion of bio- and
in or ganic fer til izers on yield and yield at trib utes of tur meric dur ing 2007-08  and 2008-09 at Udai
Pratap Au ton o mous Col lege, Varanasi, U.P. The ex per i ment was laid out with thir teen
treat ments con sisted of com bi na tion of two va ri ety of tur meric (V1 – Padrauna lo cal and V2 –
NDH-18) rep li cated three times in a ran dom ized block de sign. The re sults in di cated that
ap pli ca tion of T6 (NPK 180:90:90 kg per ha + Azotobactor chrococcum @ 2.5 kg per ha +
Pseu do mo nas floriscence @ 2.5 kg per ha) sig nif i cantly in creased yield and all yield at trib utes
over all treat ments, whereas treat ment T9 (50% R.D. of in or ganic ni tro gen + 50% R.D. of
in or ganic phos pho rus + 100% R.D. of pot ash + Azotobactor chrococcum @ 2.5 kg per ha +
Pseu do mo nas floriscence @ 2.5 kg per ha + 50% ni tro gen through car pet waste) was closely
fol lowed by treat ment T6. In re spect of tur meric va ri ety , NDH-18 was found su pe rior over va ri ety
Padrauna lo cal in all above con di tions. On the ba sis of per for mance treat ment T6 and T9 may be
adopted for higher yield and sustainability.
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Tur meric (Curcuma longa L. Syn Curcuma
domestica Val.) is a her ba ceous pe ren nial plant
be long ing to the fam ily Zingiberaceae. It is an
an cient, most valu able, sa cred spice of In dia and
con tains ap pre cia ble quan ti ties of pro teins (6.3%),
lipids (5.1%), car bo hy drates (69.4%) and fi bre
(2.6%). Tur meric is rich in min er als like
phos pho rus, cal cium, iron and vi ta min A. Tur meric
is a hor ti cul tural root-crop that is im por tant not
only as a spice and cos metic, but also as a me dic i nal 
plant world wide (Hermann and Mar tin, 2; Osawa et 
al. 9; Nakamura et al. 8; Ishimine et al. 4; Hossain
et al. 3). It is cul ti vated for its un der ground
rhi zomes which is used as spice and con di ment, dye 
stuff and in drug and cos metic in dus try. It forms an
im por tant adjuvant in In dian cu li nary as it tends
col our and ar o matic fla vour to var i ous dishes. It is
mainly used as con di ment, in the prep a ra tion of
pick les and cur ries and as a colour ing agent in
tex tile, food and con fec tion ary in dus tries. Tur meric 
has lot of me dic i nal prop er ties, it has long been
used in In dia for the treat ment of sprains and
in flam ma tory con di tions. The tur meric rhi zome
con tains a va ri ety of pig ments among which

‘curcumin’ is the ma jor pig ment re spon si ble for
col our and it var ies from 3.5 to 9.0 per cent in
dif fer ent va ri et ies. In dia is the larg est pro ducer,
con sumer and ex porter of tumeric in the world. It is
grown in an area of 163 thou sand ha with an
av er age pro duc tion of 552.3 thou sand tonnes
(Kandiannan et al., 5). Con sid er ing the eco nomic
im por tance of tur meric and en vi ron men tal
prob lems caused by chem i cals ap pli ca tion, it is
im por tant to cul ti vate tur meric us ing or ganic and
bio-fer til izers. Dif fer ent or ganic ma nures in flu ence
dif fer ently in terms of yield and qual ity of tur meric. 
Hence, it is nec es sary to know the best source of
or ganic ma nure which could help in in creas ing the
yield and qual ity. In view of this back ground, this
study was aimed to eval u ate the ef fect of dif fer ent
bio-or ganic ma nures on tur meric yield.
Biofertilizers like Azotobactor chrococcum and
Pseu do mo nas floriscence (PSB) ranks in up per
cat e gory. Azobobactor, a non sym bi otic N2 fix ing
bac te ria, is ca pa ble to fix at mo spheric ni tro gen non
sym bi ot i cally, by which it can re place chem i cal
fer til izer at too much ex tent. While Pseu do mo nas is 
phos pho rus solublizing bac te ria, which solublizes
ex cess/un used  phos pho rus in soil and pro vide the
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plant in sol u ble/avail able form. We know that our
plants use only 16-18%  of ap plied phosphatic
fer til iz ers, rest phosphetic fer til iz ers lost by var i ous 
ways. So by us ing the PSB we can use max i mum
phosphatic fer til iz ers ap plied. Re sult ing this the
yield and com po si tion will also be in creased.
Car pet waste is also a very good source of ma jor
and mi nor nu tri ents, so this is also a very good

sub sti tute of chem i cal fer til iz ers.

MA TE RI ALS AND METH ODS

The study was un der taken at the experimental
field of  Deptt. of Ag ri cul tural Chem is try and Soil
Sci ence, Udai Pratap Au ton o mous Col lege,
Varanasi, U.P. dur ing the year 2007-08 and 2008-09 
on two va ri ety of tur meric (V1 – Padrauna lo cal and
V2 – NDH-18) at spac ing of 30x 22.5 cm. The
in ves ti ga tion was car ried out in thir teen treat ments
which con sisted of  T1=Con trol (No ap pli ca tion),
T2=100% in or ganic Ni tro gen, T3=100% in or ganic
Ni tro gen + 100%P, T4=100% in or ganic Ni tro gen  +
100%P+ Azotobacter, T5=100% in or ganic Ni tro gen 
+ 100% P+PSB, T6=100% in or ganic Ni tro gen +
100%P + Azotobacter + PSB, T7=50% in or ganic
Ni tro gen + 50%P + Azotobacter + 50% N through
car pet waste, T8=50% in or ganic Ni tro gen + 50%P
+ PSB +50% N through car pet waste, T9=50%
in or ganic Ni tro gen + 50%P + Azotobacter + PSB +
50% N through car pet waste,  T10=25%  in or ganic
N + 25%P + Azotobacter + PSB + 75% N through
car pet waste, T11=Azotobacter, T12=PSB and
T13=Azotobacter + PSB. All the treat ments were
rep li cated thrice in ran dom ized block de sign with
both the va ri ety. The yield and yield pa ram e ters like 
yield of rhizome per plant ( g), fresh rhizome yield
(q per ha), length of rhizome (cm) and width of
rhizomes (cm) were re corded by stan dard meth ods.
The fresh yield was re corded by weigh ing the
rhizome at the time of har vest ing in one square
me ter area. The weigh ing was done af ter clean ing
the soil at tur meric rhizome. The yield per ha was
re corded by the mul ti pli ca tion the value with ten
thou sand. For yield of rhizome per plant (g), ten
ran dom plants with same treat ment com bi na tions
were taken and ob tained the av er age re sults. The

pres ent data was an gu larly trans formed be fore

sta tis ti cal anal y sis.

RE SULTS AND DIS CUS SION 

The integration of bio- and inorganic
fertilizers on yield and yield attributes of turmeric
(Table 1) revealed that, the different treatments
applied in both varieties of turmeric have well
marked effect on rhizome yield. Application of T6

(100% inorganic nitrogen + 100% inorganic
phosphorus + Azatobacter + Phosphorus
solublizing bacteria) recorded significantly higher
fresh rhizome yield in both the varieties—Padrauna 
Local and NDH-18 (259.32 q per ha and 388.99 q
per ha, respectively) which was closely followed by 
T9 (50% inorganic nitrogen + 50% inorganic
phosphorus + Azotobacter + Phosphorus solubliz-
ing bacteria + 50% Nitrogen through carpet waste)
in both the varieties—Padrauna Local and NDH-18 
(252.56 q per ha and 378.84 q per ha). In treatment
T7 (50% inorganic nitrogen + 50% inorganic
phosphorus + Azotobacter + 50% Nitrogen through 
carpet waste)  and treatment T10 (25% inorganic
nitrogen + 25% inorganic phosphorus +
Azatobacter +  Phosphorus solublizing bacteria +
75% Nitrogen through carpet waste) showed
similar result in both the turmeric varieties—
Padrauna Local (V1) and NDH-18 (V2) (223.24 q
per ha and 334.87 q per ha, respectively).  In respect 
of fresh rhizome yield, turmeric variety NDH-18
was found superior over  variety Padrauna Local.
The economic yield is a function of yield
attributing characters like dry matter production
and its accumulation in different plant parts. In the
present study, the increase in rhizome yield with the 
application of T6 (100% inorganic nitrogen + 100% 
inorganic phosphorus + Azotobacter + Phosphorus
solublizing bacteria) can be traced back to the
significant increase in the yield attributing
characters over other treatments. Application of  T6

(100% inorganic nitrogen + 100% inorganic
phosphorus + Azotobacter + Phosphorus
solublizing bacteria) significantly increased the
number and size of primary, secondary and tertiary
rhizomes over all the other manures and RDF.
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These findings are in conformity with the findings
of Vadiraj et al. (11) and Krishnamurthy et al. (7) in 
turmeric and Patil (10) and Khalil et al. (6) in
onion.

The in crease in yield pa ram e ters and fi nal
yield with the ap pli ca tion of T6 (100% in or ganic
ni tro gen + 100% in or ganic phos pho rus +
Azotobacter + Phos pho rus solublizing bac te ria) and 
T9 (50% in or ganic ni tro gen + 50% in or ganic
phos pho rus + Azotobacter + Phos pho rus
solublizing bac te ria + 50% Ni tro gen through car pet 
waste) is at trib uted to in creased dry mat ter
pro duc tion and its ac cu mu la tion in dif fer ent plant
parts which in turn re flects the translocation of
photosynthates from source to sink. Thus, due to
higher photosynthates the rhi zome char ac ters might 
have de vel oped to the max i mum ex tent and
re sulted in higher rhi zome yields. Sim i lar re sults
were ob tained Blay et al. (1) in on ion and Khalil et

al. (6) in tur meric. The ben e fi cial ef fects of these
treat ments on yield and yield at trib utes of  both
va ri et ies of tur meric could be at trib uted to the fact
that af ter de com po si tion and min er al iza tion, the
or ganic ma nures sup ply avail able nu tri ents di rectly
to the plants and also had sta bi liz ing ef fect on fixed
form of nu tri ents in soil, be sides, the nu tri ents
sup ply ing ca pac ity. These or ganic ma nures build
the soil or ganic mat ter res er voir, which in creases
the wa ter hold ing ca pac ity, po ros ity, struc tural
sta bil ity in the soil. Thus, im prove ment in soil
phys i cal and chem i cal en vi ron ment must have
helped in pro lif er a tion of ben e fi cial soil mi cro bial
pop u la tion, im proved en zy matic ac tiv ity,
en cour aged pro lif er a tion of roots which helped in
ab sorp tion of more wa ter and nu tri ents from larger
area. This must have been re spon si ble for higher
bio mass pro duc tion vis-a-vis more rhi zome yield.
The dif fer ence in yield, yield pa ram e ters and dry

Table 1: Integrated influence of organic and inorganic fertilizers on yield attributes of turmeric.

Treatments Length of
rhizome (cm)

Width of
rhizome (cm)

Yield of
rhizome per

plant (g)

Fresh rhizome 
yield (q/ha)

V1 V2 V1 V2 V1 V2 V1 V2

T1=Control (No application) 3.47 5.21 1.51 2.26 149.57 224.35 180.40 270.60

T2=100% inorganic Nitrogen 4.26 6.38 1.84 2.77 183.22 274.83 220.99 331.48

T3=100% inorganic Nitrogen + 100%P 4.48 6.71 1.94 2.91 192.57 288.85 232.26 348.40

T4=100% inorganic Nitrogen+100%P+
Azotobacter

4.56 6.84 1.98 2.97 196.31 294.46 236.77 355.16

T5=100% inorganic Nitrogen+100%P+
PSB

4.69 7.04 2.04 3.05 201.91 302.87 243.54 365.31

T6=100% inorganic Nitrogen+100%P+
Azotobacter+PSB

5.00 7.49 2.17 3.25 215.00 322.50 259.32 388.99

T7=50% inorganic Nitrogen+50%P +
Azotobacter+50% N through carpet waste 

4.30 6.45 1.86 2.80 185.09 277.63 223.24 334.87

T8=50% inorganic Nitrogen+50%P + PSB 
+50% N through carpet waste 

4.43 6.65 1.92 2.89 190.70 286.05 230.08 345.01

T9=50% inorganic Nitrogen+50%P +
Azotobacter+ PSB + 50% N through
carpet waste 

4.87 6.30 2.11 3.17 209.39 314.09 252.56 378.84

T10=25% inorganic N2 + 25%P +
Azotobacter+PSB+75% N through carpet
waste 

4.30 6.45 1.87 2.80 185.09 277.63 223.24 334.87

T11=Azotobacter 3.91 5.86 1.70 2.54 168.26 252.39 202.95 304.42

T12=PSB 4.04 6.06 1.75 2.63 173.87 260.81 209.71 314.57

T13=Azotobacter + PSB 4.17 6.26 1.81 2.71 179.48 269.22 216.48 324.72

C.D. (P=0.05) 0.176 0.072 7.318 9.054



mat ter pro duc tion could also be at trib uted to the
sig nif i cant in crease in the growth com po nents like
plant height, num ber of leaves, leaf size, leaf area
and num ber of till ers. All these pa ram e ters have an
in di rect pos i tive im pact on the yield com po nents
and yield of tur meric. The data in Ta ble 1 re vealed
that ap pli ca tion of treat ment T6 (100% in or ganic
ni tro gen + 100% in or ganic phos pho rus +
Azotobacter + Phos pho rus solublizing bac te ria)
re corded sig nif i cantly wider rhizome in both the
tur meric va ri et ies Padrauna Lo cal and NDH-18
(2.17 cm. and 3.25 cm, re spec tively), which was
closely fol lowed by T9 (50% in or ganic ni tro gen +
50% in or ganic phos pho rus + Azotobacter +
Phos pho rus solublizing bac te ria + 50% Ni tro gen
through car pet waste) over all treat ments. In
treat ment T7 (50% in or ganic ni tro gen + 50%
in or ganic phos pho rus + Azotobacter + 50%
Ni tro gen through car pet waste)  and treat ment T10

(25% in or ganic ni tro gen + 25% in or ganic
phos pho rus + Azotobacter + Phos pho rus
solublizing bac te ria + 75% Ni tro gen through car pet 
waste) was found sim i lar. In the re spect of width of
rhizome tur meric va ri ety NDH-18 was found
su pe rior over Padrauna Lo cal. In the pres ent
in ves ti ga tion, ap pli ca tion of treat ment T6 (100%
in or ganic ni tro gen + 100% in or ganic phos pho rus +
Azotobacter + Phos pho rus solublizing bac te ria)
re corded sig nif i cantly higher val ues for length of
rhizome in both the tur meric va ri et ies Padrauna
lo cal and NDH-18 (5.00 and 7.49 cm, re spec tively), 
which was closely fol lowed by T9 (50% in or ganic
ni tro gen + 50% in or ganic phos pho rus +
Azotobacter + Phos pho rus solublizing bac te ria +
50% Ni tro gen through car pet waste) (4.87 and 6.30
cm, re spec tively) over all treat ments. In all, length
of rhizome tur meric va ri ety NDH-18 was found
su pe rior over Padrauna Lo cal. Sim i lar trend was
also ob served in case of yield of rhizome per plant

in both the va ri et ies of tur meric.
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