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ABSTRACT

A field experiment was conducted on ‘effect of Ipifdctices on nutrient uptake and seed yield inleatr” to
study the effect of organic manures in combinatidth inorganic nitrogen fertilizer on uptake of majnutrients
(N, P, K) and seed yield on safflower (Carthamusttirius L.) during rabi season 2009-10 at Studefatsm of
College of Agriculture, Rajendranagar, Acharya N.Ranga Agricultural University, Hyderabad. Theatmments
consisted of 25 % and 50 % recommended dose afgeitr fertilizer substituted by each of farm yardnore,
poultry manure and vermicompost in combination vé&i€h% and 75 % N through inorganic fertilizer alomgth
control (no N) and 100 N (100 per cent N througbrganic fertilizer). In total, there were eight &enents which
were laid out in a randomized block design andicgpéd thrice. Safflower variety NARI-6 was usedtfie study.
Among the different combinations, application of ®) N through inorganic fertilizer + 50 % N through
vermicompost () resulted in higher uptakes of N, P and K by saféir at 30, 60 DAS and at harvest and seed yield
(1239 kg ha) were observed.
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INTRODUCTION

Safflower garthamus tinctoriud..) is bestowed with a unique feature of salt adlws drought tolerance due to
partially xerophytic nature, in addition to deepdagxtensive root system making efficient use oemesd soil
moisture. It can safely be grown as a potemtdli crop in unirrigated areas. It contains about 30iP&amd mostly
grown as mixed crop. Fertilizer is the major influbugh which the productivity can be increaseakyloiting the
varietal potential, since the cost of inputs of enajutrients through chemical fertilizers is inieg, the inherent
fertility of soil has to be increased to make tlod more sustainable, and the use of organic mamureanurial
schedules is suggested. Hence, integrated nutrianagement is more emphasized, not only to boegtribduction
but also to preserve the ecosystem. Integratedentitmanagement (INM) envisaging the use of orgamnures,
crop residues and other organic wastes, biofegtdizand inorganic fertilizers. Soil organic magpkys a vital role
in keeping the soil productivity high. The conjumet use of organics with the nitrogen fertilizecrieased the
efficiency of nitrogen, improves the soil healthdacontrols soil pollution. Farm yard manure, stelsblplant
residues, farm wastes, weeds, poultry manure, wempost etc. are the chief sources of nitrogen. édaw the
low availability of organics, prohibitive transpoand labour cost limit their use. But in the overaterest of
sustaining soil productivity, their use has toebeouraged resorting to integrated nutrient mamagée
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Much work has been reported on integrated nutriggmiagement in safflower but no systematic investiga have
been carried out on nitrogen management involviagmicompost, farm yard manure and poultry manuoagl
with inorganic fertilizers on the performance offleaver.

MATERIALSAND METHODS

A field experiment was carried out on sandy loani daring rabi 2009-2010 at Students’ Farm, College of
Agriculture, Rajendranagar, Hyderabad. The treatmeonsisted of 25 % and 50 % recommended dosirofjen
fertilizer (RDNF) substituted by each of farm yanéinure, poultry manure and vermicompost in comhlonawith
50 % and 75 % N through inorganic fertilizer alowgh control (no N) and 100 N (100 per cent N thgbu
inorganic fertilizer) laid out in a randomized bkogesign and replicated thrice and all recommenmtadtices were
followed. Nitrogen content in plant sample was dateed by microkjeldhal distillation method usingeli§lus
instrument [4]. Phosphorus content of the triacktracts was determined by vanadomolybdo phosphacid
yellow colour method on spectrophotometer at 420[4jmPotassium content of the triacid extract wagermined
by flame photometer [7]. The crop was harvestednvmost of the leaves turned yellow. Harvestedtaneshed
seed was cleaned and sun dried to a constant weadiite recording final seed yield (kghaUptake of nutrients
was calculated using nutrient concentrations agdvdtter yield or seed yield as follows.

Nutrient uptake (kg b8 = Nutrient content (%) X Dry weight of the plaiky ha')/100
Statistical analysis of data was carried out aghpeprocedure given by Snedecor and Cochran [12].

Treatment Details:

T,-Control (No N fertilizer)

T,-100% RDN Through inorganic fertilizer (N)

Ts- 75% RDN Through inorganic fertilizer + 25% N thigh FYM

T4 75% RDN Through inorganic fertilizer +25% N thgfuVermi compost
Ts- 75% RDN Through inorganic fertilizer +25% N thgyuPoultry manure
Te- 50% RDN Through inorganic fertilizer +50% N thghuFYM

T,- 50% RDN Through inorganic fertilizer +50% N thréugermi compost
Tg- 50% RDN Through inorganic fertilizer +50% N thrdugoultry manure

RESULTSAND DISCUSSION

Nitrogen uptake (kg ha)

The results revealed that the uptake of nitrogeregsed with the advancement in age of the cropl€TH. Among the
treatments, treatment {iTwhich has received 50 % N through inorganic fiegr + 50 % N through vermicompost
recorded the highest nitrogen uptake at 30 DAS7@ kg h&) followed by T (11.37 kg ha) and T, (10.76 kg ha).

At 60 DAS the treatmentTobtained highest nitrogen uptake (40.37 kg)Hallowed by T (38.33 kg hd) and &
(37.14 kg ha). Highest nitrogen uptake at harvest was recowdé T; (63.36 kg ha) followed by T (58.91 kg ha)
and T; (56.67 kg h&). The treatment which has not received nitrogetilifeer (T;) has recorded the lowest nitrogen
uptake at 30 DAS (5.59 kg fig 60 DAS (19.37 kg h9 and at harvest stage (28.14 kg'ha

The vermicompost combinations with fertilizer ngem performed better than their corresponding coatlins of
FYM and poultry manure. It might due to the steadd increased availability of nutrients from veramigpost, which
might have resulted in increased uptake of nutsibgtplants. The results were in accordance wiHitidings of [9] in
green gram. However, the treatment(%0 per cent nitrogen through vermicompost ang&0cent nitrogen through
inorganic fertilizer) appeared superior tg (L00 per cent nitrogen through inorganic ferti)zerhich might be due to
the supply of nutrients through out crop growth.
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Table 1: Uptake of nitrogen (kg ha®) of safflower at various stages of crop growth asinfluenced by integrated nitr ogen management

Treatment 30 DAS 60 DAS Harvegt
T1 | No N-(Control) 5.59 19.37 28.14
T2 | N-(100 % through inorganic fertilizer ) 9.78 82. 47.10
T3 | N-(75% through inorganic fertilizer + 25% thrdugYM) 9.75 35.02 49.15

T4 | N-(75% through inorganic fertilizer + 25% through mézompost 10.7¢ 36.3¢ 54.5¢
T5 | N-(75% through inorganic fertilizer + 25% thrdugoultry manure), 10.28 35.19 51.14
T6 | N-(50% through inorganic fertilizer + 50% thrdugY M) 10.68 37.14 56.67
T7 | N-(50% through inorganic fertilizer + 50% thrdugermicompost) 11.74 40.37| 63.36
T8 | N-(50% through inorganic fertilizer + 50% thrdugoultry manure), 11.37 38.33 58.9
S.Ed.+ 0.70 4.05 3.28
CD (P =0.0t 1.5C 8.7C 7.08

=

Recommended P& K were applied includingtiirough inorganic source in all the treatments

Phosphorus uptake (kg ha™)

The data pertaining to phosphorus uptake at 30 B®IAS and at harvest are presented in Table &.résults
showed that the manures in conjunction with inorgdertilizer recorded higher values of uptake dbpphorus
than control at 30, 60 DAS and at harvest. Amormgtitbatments, the treatmentrégistered the highest phosphorus
uptake at 30 DAS (4.39 kg Ppfollowed by T (4.04 kg hd) and T 3.75 kg hd). Treatment (J) which has
received 100 % nitrogen through inorganic fertilinad recorded 2.93 kg hiphosphorus uptake at 30 DAS which
was statistically lesser than all the treatmentepkcontrol.

It was found that the highest phosphorus uptalé®dDAS with T, (8.55 kg hd) followed by T (8.34 kg h&) and

Te (7.74 kg hd). Uptake of phosphorus at harvest was recordetebtgvith T (13.91 kg hd) which was followed
by Ts (13.14 kg hd) and T (12.30 kg ha). Control was recorded the lowest uptake of phogghat 30 DAS (1.70
kg ha'), 60 DAS (3.86 kg h8 and at harvest (6.31 kg Ha which has not received nitrogen fertilizer. High
uptake of phosphorus in vermicompost treated piotdht due to enhanced phosphatase activity, wtactributed
to increase the availability of phosphorus resgltmhigher uptake of phosphorus.

Table2: Uptake of phosphorus (kg ha) of safflower at various stages of crop growth asinfluenced by integrated nitrogen management

Treatment 30 DAS | 60 DAS | Harves
T1 | No N-(Control) 1.7 3.8€ 6.31
T, | N-(100 % through inorganic fertilizer ) 2.93 6.87 9.33
Ts | N-(75% through inorganic fertilizer + 25% thréugYM) 3.09 7.14 9.82
T, | N-(75% through inorganic fertilizer + 25% througérmicompost) 3.62 7.51 11.04
Ts | N-(75% through inorganic fertilizer + 25% througbultry manure) 3.23 6.99 10.34
Ts | N-(50% through inorganic fertilizer + 50% through FY 3.7¢ 7.74 12.3(
T; | N-(50% through inorganic fertilizer + 50% through mizompost 4.3¢ 8.5¢ 13.91
Ts | N-(50% through inorganic fertilizer + 50% througbultry manure) 4.04 8.34 13.14
S.Ed.+ 0.28 1.00 0.94
CD (P =0.05) 0.60 2.16 2.02

Recommended P& K were applied includingtiirough inorganic source in all the treatments

Potassium uptake (kg ha™)

The data pertaining to potassium uptake at 30, 60 DA®ba harvest are presented in Table 3. The umthgetassium
increased with the advancement of the age of tbp. dPerusal of data at 30 DAS the treatmentrdcorded highest
potassium uptake was 4.68 kg'fmlowed by T (4.58 kg hd) and T (4.24 kg hd). Among the T, T, and T the
treatment which received 75 % nitrogen through gaoic fertilizers + 25 % nitrogen through vermicarap (Ty)
recorded 4.07 kg Hapotassium uptake at 30 DAS which was on par wittheother, these treatments are significantly
lesser than d T; and T.

At 60 DAS the treatment;T(50 % nitrogen through inorganic fertilizers + %® nitrogen through vermicompost)
recorded highest uptake of potassium was 11.36akguthich was statistically on par withs T10.05 kg had) and &
(10.28 kg ha).

At harvest the uptake of potassium recorded highiktT; (42.40 kg ha&) which was statistically on par with, {38.16
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kg ha), Ts (36.96 kg ha), Ts (39.76 kg hd) and T (41.72 kg ha). The treatment which has received 75 % nitrogen
through inorganic fertilizers + 25 % nitrogen thgbuFYM (Ts) recorded 35.81 kg Hawhich was on par with ;T
(34.20 kg ha) these treatments are statistically lesser thanTd Te, T, and T. Significantly the lowest uptake of
potassium was observed with control at 30 DAS (k@a'), 60 DAS (5.59 kg h¥ and at harvest (25.42 kg ha
which has not received nitrogen fertilizer.

The variations in P and K uptake among differesatiments might be attributed to their inherent cap#o supply
nutrients for supporting crop growth. Similar reéswiere reported by [3, 9, 5, 11, 8].

Table 3: Uptake of potassium (kg ha) of safflower at various stages of crop growth asinfluenced by integrated nitrogen management

Treatments 30DAS 60 DA$ Harvest

T: | No N-(Control) 1.9¢ 5.5¢ 25.4:
T, | N-(100 % through inorganic fertilizer ) 3.25 7.70 34.20
Ts | N-(75% through inorganic fertilizer + 25% thrdugYM) 3.64 8.09 35.81
T, | N-(75% through inorganic fertilizer + 25% througérmicompost) 4.07 8.57 38.14
Ts | N-(75% through inorganic fertilizer + 25% througbultry manure) 3.85 8.01 36.96
Te | N-(50% through inorganic fertilizer + 50% throulghM) 4.24 10.05 39.76
T, | N-(50% through inorganic fertilizer + 50% througérmicompost) 4.68 11.36 42.40
Ts | N-(50% through inorganic fertilizer + 50% througbultry manure) 4.58 10.28 41.72

S.Ed.+ 0.28 1.06 2.69

CD (P =0.05) 0.60 2.28 5.77

Recommended P& K were applied includingtiirough inorganic source in all the treatments

Seed yield (kg ha™)

Among the treatments,;T50 % N through inorganic fertilizer + 50 % N thgduvermicompost) recorded the
highest seed yield (1239 kg Hafollowed by T (1197 kg hd) and § (1154 kg h&). Significantly the lowest seed
yield was recorded with ;T(610 kg hd) which has not received nitrogen fertilizer (Tadleand Fig.1). The
combination of 50 % nitrogen through vermicompastl &0 % nitrogen through inorganic fertilizer reedl in
better seed and stalk yield over inorganic fedilizlone and over other treatmental combinatiohs might be due
to the immediate release of nitrogen through inoigaitrogen and the latter by the mineralizatidnndrogen
through vermicompost resulting in steady supplyofrients through out the crop growth period. Tleadficial
effects of vermicompost in conjunction with inorgamitrogen fertilizers on yield parameters haveoabeen
reported by [2] in ground nut, [1] in sunflowerQ]lin wheat, [9] in greengram and [6] in safflower.

Table4: Seed yield (kg ha) of safflower asinfluenced by integrated nutrient management

Treatments Seed yield (kg ha

T: | No N-(Control) 610
T, | N-(100 % through inorganic fertilizer ) 1020
T3 | N-(75% through inorganic fertilizer + 25% througkM) 1059
T4 | N-(75% through inorganic fertilizer + 25% througérmicompost) 1122
Ts | N-(75% through inorganic fertilizer + 25% througbultry manure) 1077
Ts | N-(50% through inorganic fertilizer + 50% throulghM) 1154
T, | N-(50% through inorganic fertilizer + 50% througérmicompost) 1239
Ts | N-(50% through inorganic fertilizer + 50% througbultry manure) 1197

S.Ed.+ 114

CD (P =0.05) 245

Recommended P& K were applied includingtiirough inorganic source in all the treatments
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Fig. 1: Seed yield (kg ha™®) of safflower asinfluenced by integrated nutrient management
CONCLUSION

Among the treatments, the treatment received 50 #rdugh inorganic fertilizer + 50 % N through vécompost
(T7) recorded the highest seed yield and nutrientkeptdl, P, K) at 30, 60 DAS and at harvest stagesrop
growth compared to the corresponding combinatidMemicompost is known to contain all the essenpiaint
nutrients and gives steady supply of these nugiehiring entire crop period, leading to better gtownd
development of yield attributes.
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