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Abstract A g

A Tield experiment to study the Effect of organic and inorganic sources ul'mtmgl:*n on growth, yield ang quality of
cabbage was conducted at Horticuliure Farm, SKN College of Agriculture, Jobner, “""‘"““? 'L'hf)wud "“.’ tthe plant heighy, plany
spread, number of leaves and leaf aren incrensed significantly with the fﬂl'-'ufi““fj “PF'"—'“‘“““ of ﬂlegcrl 48 compared 1o
control. The highest values for these parameters were recorded with the Elpplltfltlﬂﬂ ol nitrogen .5“ Yo through ureg + S,
through vermicompost. The yield increased maximally and significantly W'“—'"f nitrogen was supplied as 5 ﬂ%_ through urea |
0% through vermicompost, It was also recorded that application ufﬁﬂ?'ﬁ nitrogen Thm“ff'-h urea -+ 5{9% nitrogen tJ1rnug||
vermicompost registered a significant higher values of growth, yicld, nitrogen and protein content m_ leaves ﬂthhag._-,
However, 50%; nitrogen through urea + 50 % nitrogen through poultry manure was lound sccond most importan; Iredtimen
in it'll:l'msing the traits under study, which was statistically at par with 50% nitrugi.‘n thro I.Jj:',h urea -+ 50% nilmgcn Ihruugh
vemicompos,
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Introduction nutrients (Abusaleha 1992; Jose et al., 1988), Therefore i
Cabbage (Brassica oleracea var. capitata L.) is is hypothesized that the yield and quality of cabbage can
one of the most important member of genus Brassica grown be enhanced to a great extent by application of nitrogen
in world. Golden Acre is very popular variety of cabbage through a combination of urea with different organic
being used by the farmers in the vicinity of big cities owing sources of nitrogen besides increasing the soil fertility in a
to its earliness, round and compact head. The productivity sustainable manner, With this background, the present ex-
ofcabbage in India is very low (16.5 tonnes) in comparison periment was conducted to evaluate the effeet of organic
to European countries (25.17 tonnes) and it is true with and inorganic sources of nitrogen on growth, yield and
Rajasthan in comparison to other states of India. Available quality of cabbage (Brassica oleracea var. capitata L),
literature reveals that the low soil fertility, nutritional imbal-
ances, adverse climatic conditions, etc. are some of the Material and Methods

pasic reasons for low productivity of cabbage in Rajasthan, The experiment was conducted on Golden Acre

Itis a well known that nitrogen increases the variety of cabbage at Horticulture Research Farm, S.K.N.
growth and yield of most of the crops, particularly leafy College of Agriculture, Jobner. The climate of this region is
vegetables including the cabbage. Application of nitrogen semi-arid characterized by aridity of the atmosphere and
through inarganic fertilizers can enhance the srowth and extremity of temperature both in summer (45.5°C) and win-

yield 1o considerable extent, it adversely affect the fertility o : -
= figy ler (- i sl
and productivity of soil in longer duration. Therefore, it is & C). Theaverage rainfallof this areais S00 mm. m

: . " " 4 g H 1em-
|!n poram 1o supplemlﬂtlr the nitrogen by organic sources Eirw't;"llﬂ ;:;f L;rt:scdurlnlg the pler.l B ﬂ”|u|}r|:,u :;:jdsfipﬁ.,;%
like urea. 'lhc_F'r’M is rich source of organic matter and san.dfl M ol dxgir:mcma sty wa-i Iua_ }: H 8.0, clec-
abli to replenish most of the mucm_nulricnls being taken wical clnn;fl::tii?l II -‘,f: ;!;ﬂ:. Thf ]S.gi.j;rz;;ﬂ;m;;;s.prnv
up ycmp{ﬁblle-NﬂSSItr and Hussein, 2001). Poultry ma- sion, orpanic ¢ g a ]ﬂ,m :Jn '-|_h| N, PO, and K0
Aure and vermicompost are the concentrated source of M- f s Tk P n e '

trients. ". Is well documented that it is an excellent source 0f130,15.20 and M,D kg ha', res?cmwe{?r' ized
of organic matter which increases uptake of several other The experiment was laid out in a Random

Block Design (RBD) with three replications, The treatments
40
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were comprised of total |7 combinations of urea,
vermicompost, FYM and poultry manure including control
(no fertilizer). The seeds were first raised in nursery and
then mransplanted in field after 6 weeks. The distance be-
rween plant lo plant as well as row to row was kept at 45
cm. N:P:K was_ applied at the rate of 150 :80:75 kg ha"
respectively as per zonal recommendation. For treatments,
nitrogen was supplied through FYM, vermicompost, poul-
wry manure and urea. Full dose of phosphorus, potash,
=yM, vermicompost and poultry manure were applied at
the time of transplanting, while urea was applied in two
split doses i.e. halfat the time of transplanting and remain-
ing half dose at 30 days afier transplanting. Standard prac-
tices were followed to raise the crop.

Five plants were randomly selected in each plot
and tagged for observations on various traits like plant
height, plant spread, number of leaves per plant, leaf area
and average weight, volume and diameter of head and yield
at marketable maturity. Among quality attributes nitrogen
content, protein content and vitamin *C’ content were ana-
lyzed (A.O.A.C., 1960).

Results and discussion
Growth attributes

Plant height, plant spread, number of leaves and
leaf area increases significantly in most of the treatments
with the application of nitrogen either alone or in combina-
tion of organic and inorganic sources. Application of ni-
trogen 50% through urea + 50% through vermicompost
(T,) recorded the maximum plant height (21.55 cm), plant
spread (42.74 cm), number of leaves per plant (22,34) and
leafarea (2010.6 cm?®). These values were followed by ap-
plication of nitrogen 50% through urea + 50% through
poultry manure (T ). Statistically treatments T, and T ,
were non significant in most of the growth traits (Table 1),
Increase in yield and other attributes to the involvement of
nitrogen in chlorophyll synthesis, protein synthesis and
assimilation of various other organic compounds of physi-
ological significance in the plant system. The organic ma-
nures not only provide the plant nutrients, but also im-
prove the physical properties of the soil such as porosity,
CEC and WHC, etc. Gopal and Lal (1996) reported that
number of leaves and plant height of cabbage cv. Golden
Acre increased with increasing levels of nitrogen.

The increase in plant growth with the application
of urea in combination with vermicompost might be due to
the fact that the urea readily supplied nitrogen in early
crop growth stages whereas vermicompost prolonged the
supply of nutrients to crop during the entire growing sea-
s0n. Vermicompost might have also improved the physical
and biological properties of soil. The physiological param-
elers pertaining to photosynthesis, stomatal conductance
and transpiration also exhibited significant increment with
nitrogen supplied through urea in combination with
vermicompost. It indicates that the increase in these physi-

41

ological paramelers might be attributed via increased [on
absorption from soil, enhanced carbohydrale assimilation
and production of new tissues which have ultimately in-
creased vegetative growth. The other sources of nitrogen
.. FYM & poultry manure in combination of urea found
efTective in increasing growth of cabbage because of simi-
lar properties of soil. Tomar ef al. (1998) also reported that
with the application of vermicompost leaf area of carrot
was significantly increased. Similarly, the plant height, root
and shoot biomass in tomato were significantly increased
when 20% commercial horticulture medium was replaced
by vermicompost. These results are in close agreement
with Thanunathan ef al. (1997) in onion and Reddy ef al.
(1998) in garden pea who observed significantly increased
values of growth parameters due to application of
vermicompost,

Replacement of vermicompost with poultry ma-
nure also enhanced the vegetative growth of cabbage. It
might be due to the fact that poultry manure contains uric
acid having 60 percent nitrogen. The uric acid rapidly
changes to ammonia form causing its immediate and effi-
cient utilization for better plant growth and development.
Enhanced vegetative growth with the application of urea
in combination with poultry manure has also been reported
by Jose et af (1988) in brinjal and Wang er al. (1996) in
cabbage, cucumber and white guard. Jose er al. (1988) ob-
tained highest plant height and early flowering in brinjal
with the application of nitrogen 50% through urea and 50%
through poultry manure. Yadav (2002) also reported the
maximum increase in growth and yield attributes in okra
with the application of poultry manure added urea. Awodun
{2007) also reported that application of poultry manure @6
tha increase the growth and yield parameters such as num-
ber of leaves, stem girth and length of internodes of fluted
pumpkin relative to control.

Yield attributes and yield

Among all the treatment combinations, treatment
T, (50% N through urea and 50% N through vermicompost)
produced the maximum weight, highest diameter and maxi-
mum volume of head. These parameters were significantly
higher over other treatments except T , (50% N through
urea + 50% N through poultry manure). The yield was re-
corded maximum with application of nitrogen 50% through
urea and 50% through vermicompost (T,) which was higher
than other treatments, but statistically at par with the ap-
plication ofnitrogen 50% through urea +50% through poul-
try manure (T ). The treatments T, and T , registered an
increase in yield in the order of 39,52 and 22.33 percent,
respectively over control  (Table 2).

The significant improvement in yield and yield
attributes on account of vermicompost application along
with urea might have attributed to the translocation of nu-
trients from soil, particularly at later stages of crop growth
when sink was able to synthesize the enhanced amount of
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Table 1. Effect of organic and inorganic sources of nitrogen on plant height, plant sp of leaves ang lear s

per plant in cabbage. - Plant spread Noof leaves  [eare——
Treatment Pln:,:,::lghl {cmF;l {Per plant) ‘ETE\
T Eoniil 1520 33.13 17.10 14533
T.I. IU;J;DN (urea) 18.65 38'2? ?g:; 1749,
T,  75%N (urea)+25%N (FYM) 18.55 3643 i 17197
T, 50%N (urea)+50 %N (FYM) 1835 23 Iﬂij"‘ 17354
T, 25%N (urea) +75% N (FYM) 18.15 3479 i 16492
T,  100%N (FYM) 1720 M2 - i 15669
T,  75%N (urea)+25%N(VC) 18.45 3836 gy 17%9
T,  50%N (urea)+50%N (VC) 2155 421 = 20106
T, 25%N (urea)+75% N)(VC) 1920 37.11 . 17442
T, 100%N(VC) 18.10 35.56 18.85 16588
T, 75%N (urea)+25%N (PM) 19.05 35.16 1838 16193
T, 50%N (urea)+50% N (PM) 19.70 4038 20.85 18765
T, 25%N (urea)+75%N (PM) 18.15 36.12 19.49 1715.1
T, 100%N(PM) 17.65 3427 1821 16079
T, S0%N (urea)+25%N (FYM)+25%N(VC) 19.00 3585 i 16959
T, S50%N (urea)+25 %N (FYM)+25%N (PM) [8.70 3472 19.68 17338
T, S50%N (urea)+25%N (VC)+25%N(PM) 1935 38,60 2032 18286
SEm+ 067 118 0.65 5123
CD(P=0.05) 193 339 185 . 147.19

VC= Vermicompost, PM= Poultry manure

Table 2. Effect of organic and inorganic sources of nitrogen on weight, diameter and volume of head and yield in cabbage.

Treatment _ ' Average head Average head volume Yield (gqha')
weirht (kg diameter {em} (ce)

T, Control 0616 .14 0.762 252.16
g 100% N (urea) 0.700 13.03 0.866 276.52
T 75% N (urea) +25% N (FYM) 0673 1279 0.835 2160
T, 50% N (urea) +50 % N (FYM) 0.662 12,66 0.824 269.54
Ty 25% N (urea) +75% N (FYM) 0.649 12.05 0.802 263.50
T 100%N (FYM) 0.631 11.68 0.783 25645
T. 75% N (urea) +25% N (VC) 0.705 1292 0.875 20076
ot 50% N (urea) +50 %N (VC) . 0.808 14.76 1.003 351.82
T, 25% N (urea) +75% N)(VC) 0678 12.85 0.847 283.15
T 100% N (VC) 0,638 12.17 0.792 265.77
i 7 75% N (urea) +25% N (PM) 0.693 12,66 0.860 28691
3 i 50% N (urea) +50 % N (PM) 0.787 13.46 0976 30848
T, 25% N (urea) +75% N (PM) 0,659 12.54 0.823 28009
T 100%N (PM) 0.641 11.80 0.791 26122
Tl 50% N (urea)+25%N (FYM) +25%N(VC) 066! 1245 0.820 28288
Ti 50%N (urea) +25%N (FYM) +25% N (PM) 0642 11.79 0.796 27235
T 50% N (urea)+25% N (VC) +25% N (PM) 0.703 12.78 0871 302.12

SEmd 0.026 0527 0,036 15.94

CD(P=0.05) 0.076 1514 0.104 458

VC= Vermicompost, PM= Poultry manure
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carbohydrate assimilated by the enhanced rate of photo-
gynthesis. Further. increased vegetative growth might have
P.I.D.,_.i,dgd more sites for translocation of photosynthates,
' hich ultimately resulted in increased yield. Higher rates
arphutnsyn:hegis. transpiration and stomatal conductance
due to application of vermicompost in present investiga-
tion also strengthen these findings. These resulls were in
accordance with the findings of Reddy er al. (1998} in gar-
den pea. Tomar er al. (1998) in brinjal and Oliveira et al,
(2001)in cabbage. Reddy ef al. (1998) reported that maxi-
mum number of pods per plant, seeds per pod and yield of
garden peacy. FC-1 can be obtained by application of 10t
vermicompost ha! along with recommended doses of NPK.
(27.5:60:50 kg ha"). Likewise, Oliveira et al. (2001) reporied
that highest head weight (700 g) and yield (38 t ha"") of
cabbage cv Mastukaze was obtained with the application
of carthworm compost @ 27 and 29 { ha, respectively,
Azarmi ef al (2008) concluded that addition of vermicompost
@ 15tha significantly increase the growth and yield of
tomato. Premsekhar and Rajashree (2009) also reported that
FYM (@20 t/ha recorded the highest yield of okra (10.39 v/
ha) with the B:C ratio of 3.56.

Quality attributes

Nitrogen content in |eaves, protein content in
head and vitamin C content were increased with the appli-
cation of organic sources of nitrogen along with urea as
compared to control (Table 3). However, there was no sig-
nificant effect of organic manures or urea on vitamin C
content of the head. Application of nitrogen 50% through
urea + 50% through vermicompost exhibited maximum ni-
trogen content of 3.57% in leaves and protein content of
14.61% in head of cabbage. It might be due to improved
nutritional environment in the rhizosphere as well as its
utilization in the plant system, leading to enhanced trans-
location of nutrients, vitamins and proteins in heads. An-
other reason might be the increased activity of nitrate re-
ductase which helped in synthesis of certain amino acids
and proteins as reported by Lopes et al. (1996) in cowpea
and Rajkhowa ef al. (2000) in green gram. Yadav (2002) also
reported that organic manures in combination with inor-
ganic form of nitrogen increased the protein content in
okra. Mukesh Kumar et al showed that total chlorophyll
content was increase with the application of poultry ma-
nure and vermicompost as compared to urea, Premsekhar
and Rajashree (2009) also reported that chlorophyll con-
tent in the leaves of okra have been significantly improved
with the application of organic sources of nutrients.
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