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AB STRACT: The in ves ti ga tion on re sponses of bio-reg u la tors on hor ti cul tural traits of bell
pep per cv. Cal i for nia Won der un der pro tected con di tion was un der taken at Hor ti cul tural
Re search Cen tre of H.N.B. Garhwal Uni ver sity, Srinagar (Garhwal). The re sults re vealed that
the bio-reg u la tors spray had sig nif i cant in flu ence on growth, yield and qual ity. Spray ing of NAA
at 50 ppm sig nif i cantly in creased the plant height, num ber of sec ond ary branches, leaf area,
days taken to first flower, days taken to 50 per cent flower, num ber of flowers/plant, num ber of
fruits/plant, fruit set per cent, days taken to fruit set, days taken to first pick ing, du ra tion of
mar ket able fruit, fruit breadth, fruit weight, yield/plant, yield/plot, yield/hect are, num ber of
seeds/fruit, 1000 seed weight, spe cific grav ity, TSS while fruit length in creased in IAA at 100
ppm. This ex per i ment shows that bio-reg u la tor es pe cially NAA at 50 ppm is very help ful for
en hanc ing the to tal pro duc tion of cap si cum un der pro tected con di tion.
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Bell pep per (Cap si cum annuum var. annuum

L.) also called as cap si cum, be long ing to the fam ily

Solanaceae, is one of the most pop u lar and highly

val ued veg e ta ble crop grown in trop i cal and

sub-trop i cal parts of the world. It is be lieved to be

the na tive of trop i cal South Amer ica (Sheomaker

and Tesky, 10). Grow ing of cap si cum un der

con trolled con di tion has been re ported to give high

pro duc tiv ity of good qual ity pro duce in de vel op ing

coun tries. Hence, there is a need for eval u at ing the

per for mance of cap si cum un der con trolled

con di tion for get ting higher pro duc tiv ity of

ex cel lent qual ity un der In dian con di tion. Bio-

reg u la tors play an im por tant role in growth and

de vel op ment of any crop in clud ing cap si cum. Since 

not much in for ma tion of sweet pep per with re spect

to vary ing lev els of bio-reg u la tors, there is an

im mi nent need to as sess the op ti mum lev els of

bio-reg u la tors for its cul ti va tion in con trolled

con di tion. There fore, this ex per i ment was car ried

out to study the ef fect of bio-reg u la tors on growth,

yield and qual ity pa ram e ters of cap si cum cultivars

un der pro tected con di tion in Garhwal re gion.

MATERIALS AND METH ODS 

The in ves ti ga tion was car ried out us ing
cap si cum cultivar Cal i for nia Won der un der
pro tected con di tion at HNB Garhwal Uni ver sity,
(Garhwal), Uttarakhand dur ing 2011. Field
ex per i ments were con ducted dur ing Jan u ary 2011
to June 2011 and a plot size of 3 x 2 m2 was
fol lowed. Layout was pre pared by us ing
ran dom ized block de sign with three rep li ca tions
and treat ment de tails  were : IAA 100 ppm (T1),
IAA 200 ppm (T2), NAA 50 ppm (T3), NAA 100
ppm (T4), 2,4-D 5 ppm (T5), 2,4-D at 10 ppm (T6),
GA3 25 ppm (T7), GA3 at 50 ppm (T8), GA3

25+NAA 50 ppm (T9), GA3 50+NAA 100 ppm
(T10) and con trol (T11). 40 days old seed lings were
trans planted on March 2nd 2011 at the spac ing of 45
x 45 cm and the rec om mended dose of N: P: K at
100: 80: 80 kg was ap plied. The quantity of
fer til iz ers was cal cu lated to the area of plot and the
half N, en tire P and K, was ap plied as basal dose
and the re main ing N, was ap plied as top dressing.
Freshly pre pared aque ous so lu tion of IAA, NAA, 2, 
4-D and GA3 was sprayed two times on flower
clus ter of plant. First and sec ond spray ing were
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done at flower ini ti a tion and 20 days later from the
first spray, re spec tively. Ob ser va tions on growth,
yield and qual ity were re corded and mean value was
sub jected to sta tis ti cal anal y sis (Snedecor and
Cochran, 12).

RE SULTS AND DIS CUS SION

The re sults of the growth char ac ters (Ta ble 1)
in di cated that the dif fer ent treat ments have
sig nif i cant in flu ence on growth char ac ters. The
max i mum plant height and was found in treat ment
NAA at 50 ppm (T3) maximum number of secondary
branches per plant (13.33). These re sults are sim i lar
to the find ings of Thapa et al. (13) and Balraj et al.
(1) in chilli. The max i mum leaf area (13.41 cm2 ) was
ob served un der treat ment NAA @ 50 ppm (T3).
While the num ber of pri mary branches per plant
showed non-sig nif i cant response and ob served
max i mum un der treat ment NAA at 50 ppm (T3).
These re sults are sim i lar to the find ings of Joshi and
Singh (4) and Thapa et al. (13) in chilli.

 In re spect to the yield and qual ity pa ram e ters in
(Ta ble 2), the min i mum num ber of days taken to first
flower (41.10) and the max i mum num ber of flowers
per plant (63.11) was found in treat ment NAA at 50
ppm (T3). These re sults are sim i lar to the find ings of
Jayananadam and Bavaji (3) and Laxman and
Mukharjee (6) in chilli. The max i mum num ber of
fruits per plant (35.44) and The min i mum num ber of
days taken to 50 per cent flow er ing (51 days) was
found in treat ment NAA at 50 ppm (T3). These re sults 
are sim i lar to the find ings of Shetty et al. (9) and
Gutam et al. (2). The max i mum fruit set per cent
(57.69%) was found in treat ment NAA at 50 ppm
(T3) and min i mum days taken to fruit ( 8.44 day) set
was found in treat ment NAA at 50 ppm (T3)
con firm ing the find ings of Shetty and Manohar (8).
The min i mum num ber of days taken to first pick ing
was ob served in NAA at 50 ppm (T3) 58.66 days.
These re sults are con firmed the find ings of Singh
(11). 

The max i mum du ra tion of mar ket able fruits
(28.99 days) was found in treat ment NAA at 50 ppm
(T3). The max i mum weight of fruit (52.53 g) was also 
found in treat ment NAA at 50 ppm (T3). These re sults 

are sim i lar to the find ings of Singh (11) in bell
pepper and Trivedi (14) in chilli respectively. The
max i mum yield per plant (1.85 kg) was recorded
in treat ment NAA at 50 ppm (T3) confirming to
re sults to the find ings of Kannan et al. (5). The
max i mum yield per plot (33.06 kg) was found in
NAA at 50 ppm (T3). The max i mum yield per
hect are (132.44 t) was also found in treat ment
NAA at 50 ppm (T3). The max i mum num ber of
seeds per fruit (223.33) was found in treat ment
NAA at 50 ppm (T3). These re sults are sim i lar to
the find ings of Gutam et al. (2). The max i mum
weight of 1000 seed (9.82 g) was found in
treat ment NAA at 50 ppm (T3). The max i mum
fruit length  6.96 cm was found in treat ment NAA
at 50 ppm (T3). The max i mum fruit breadth (6.30
cm ) was found in treat ment IAA at 100 ppm (T1)
in. The ex per i men tal re sults sup ported the
find ings of Trivedi (14) in chilli. The max i mum
spe cific grav ity (1.44) was found in treat ment
NAA at 50 ppm (T3). The max i mum ascor bic acid
(115.33 mg/100 g) was found in treat ment NAA at 
50 ppm (T3). These re sults are sim i lar to the
find ings of Gutam et al. (2) in bell pep per. The
max i mum to tal sol u ble sol ids (4.06%) was found
in treat ment NAA at 50 ppm (T3). These re sults
are sim i lar to the find ings of Nagdy et al. (7) in
chilli. While the fruit vol ume showed
non-sig nif i cant values but ob served max i mum
un der treat ment NAA at 50 ppm (T3). These
re sults are sim i lar to the find ings of Shetty et al.
(9).
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Ta ble 2. Re sponse of bio reg u la tors on yield and qual ity traits of cap si cum un der con trolled con di tion.

Treatme
nts

Yield
per

plant
(kg)

Yield
per plot 

(kg)

Yield
per

hectare
(t)

Number 
of seeds 

per
fruit

Weight
1000

seed (g)

Fruit
volume

(cc)

Specific
gravity

Ascorbic 
acid

(mg/100
gm)

Total
soluble
solid
(%)

T1 1.12 20.22 80.88 212.1 9.56 35.99 1.32 109.00 3.96

T2 1.19 21.42 86.16 202.44 9.39 34.22 1.12 82.33 2.90

T3 1.85 33.06 132.24 223.33 9.82 50.68 1.44 115.33 4.06

T4 1.67 26.64 120.72 220.21 9.57 49.88 1.04 114.00 3.96

T5 0.71 12.71 53.04 177.99 9.33 23.70 1.01 60.66 3.03

T6 0.61 13.26 49.20 196.33 9.66 22.44 1.23 61.00 3.03

T7 0.68 12.54 52.32 67.99 8.77 27.11 1.12 46.66 3.90

T8 0.90 12.27 64.96 68.77 8.78 24.33 1.24 92.66 3.83

T9 0.92 15.90 65.52 201.00 9.56 27.88 1.38 41.33 3.86

T10 1.11 20.10 80.41 207.33 9.20 32.00 1.41 95.00 3.86

T11 0.57 11.10 44.40 116.44 9.10 26.66 1.36 96.66 3.90

C.D.
(P=0.05)

0.22 4.46 13.16 56.32 0.74 4.43 0.20 7.24 0.12




