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ABSTRACT

A pot culture study was carried out to evaluate the effects of inorganic fertilizer (NPK) and organic fertilizer
(farmyard manure) on root and shoot biomass. Both farmyard manure and NPK were show uniform increasing
impact on biomass. Farmyard manure has superior response as compared to NPK.
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INTRODUCTION

Amaranth is a common name of the herbaceous gdmasanthus of the family Amaranthaceae. Most of the
species of this genus are annual weeds and fewalured as vegetable, grains and ornamental. Séeilbybridus
subsp.cruentus var. paniculatus are protein rich and consumed as pseudo cefearanthus is also known as
pseudo cereal because the flavor, appearance ahihgoof many species exhibit similarities to gsaii]. The
seeds also ground into flour. They have high pnoteimponent and provide a good source of dietdrgr fand
dietary minerals like Iron, Magnesium, Phosphoi@spper and especially Manganese [2]. Increasedesttén
amaranth appeared in the 1980s, when the UnitadsSkational Academy of Science performed researcthe
grain and described its high nutritional value agdonomic potential [3].

The soil of Rajasthais poor in fertility status, being low in nitrogemd low to medium in phosphorus while
medium to high in potash. Organic matter contentésy low [4]. Additional nutrients like NPK (iMogen,
Phosphorus and Potassiuamyd farmyard manure (organic manure) if suppliethéosoil may influence the growth
and development of plants. The use of inorganitilifErs to increase yield has been found to beatiffe only
within few years, demanding consistent use on l@nm+ basis. The hazardous environmental conseqsicarud
high cost of inorganic fertilizers make them uncesie, uneconomical and are out of reach of the feroners.
Therefore, increased use of organic manure, alyeadailable alternative, which proves more envimamtal
friendly. Keeping the above facts in view the imigegtion was carried out to study the influenceNs#K and
farmyard manure for biomass production.

MATERIALS AND METHODS

Seeds ofA.hybridus subsp.cruentus var. paniculatus were collected from local shops of Jaipur by losame
ramdana or rajgeera. Seeds were sown in earthen pots to confirm thatppecies prior to set experiment.
Specimen was identified at BSI Herbarium, JodhpiBat culture study carried out with the seedgumhranthus
hybridus subsp.cruentus var. paniculatus. The seeds were selected randomly for experinteeeds were sown
under natural environmental conditions in earthets pf 28x28%16 cm size. Each pot was filled withen kg of
garden soil. The soil was amended with differemoamtrations of NPK in ratio of 0.01 g/kg, 0.02 gyf.03g/kg
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and 0.05g/kg and farmyard manure in ratio of 1.§g/&.0g/kg 5.0g/kg and 10g/kg. For each treatmbrget
replicates were taken. A set of pots without angitaces considered as control. Pots were irrigateshually using
watering cans regularly i.e., every day. After gv&b days the plants were harvested and data liegabibmass
(fresh weight) were recorded up to three and halhtims (105 days) and statistically analyzed. Evidsydays of

interval was considered as a single period. Veigetarowth, flowering and fruiting were recordedtieated as
well as control plants in pot culture experiment.

RESULTS

The effect of nitrogen, phosphorus and potassiurhiomass of root on biomass of root and shoot wardied in
A. hybridus subspcruentus var. paniculatus. These nutrients were found to be affecting botimbaiss of root as well

shoot. There was gradual increase in biomass dfawd shoot with increase in concentration of NR&h@ with
periods(Tables

1-2).

Table-1 : Effect of NPK on root biomass (fresh weigt) of A. hybridus subsp.cruentus var. paniculatusin pot culture experiment

Biomass (Fresh weight) in gm per plant
cones. L lm [~V [V [vi [vi
Control 0.09| 0.19) 092 128 190 225 285
0.01g/kg| 0.18/ 0.3§ 0.69 095 2.07 2P1 3|50
0.02g/kg| 0.21] 049 098 165 224 3B1 381
0.03g/kg| 0.24] 051 0.98 256 4.23 5p7 5|58
0.05¢g/kg| 0.31] 0.60 0.75 3.00 5.27 6.80 6|96
Analysis of variance
Source of variation DH SS MSS F-ratip
Conc. within 0.00g/kg 6 12.1332 2.022p 8.5271*
Conc. within 0.01 gm/kg 6 28.145 46909 19.76*
Conc. within 0.02 gm/kg 6 30.9654 5.1609 21.79*
Conc. within 0.03 gm/kg 6 93.048¢ 15.5081 65.35**
Conc. within 0.05 gm/kg 6 135.1631 22.52y1 94.93**
Between concentrationg 4 63.6733 15.9183 67.08**
Error 70 | 16.6111 0.2373 -

Table-2 : Effect of NPK on shoot biomass (fresh wght) of A. hybridus subsp.cruentus var. paniculatusin pot culture experiment

Biomass (Fresh weight) in gm per plant
| Il 11 \Y \ \ Vil
Control 162| 232 446 920 1405 16.p2 16/80
0.01g/kg| 0.71] 1568 335 12.2 20.15 22/55 23.69
0.02g/kg| 1.03] 213 443 18.] 34.54 36/75 38.30
0.03g/kg| 1.21] 2.41 429 26.7 50.48 53{19 5431
0.05g/kg| 1.17] 239 890 37.6 70.87 7354 7463

Concs.

N[N

Analysis of variance

Source of variation DH SS MSS F-ratiq
Conc. within 0.00g/kg 6 844.5467| 140.7578 26.961*
Conc. within 0.01 gm/kg 6 1877.3062 312.8843 59:94*
Conc. within 0.02 gm/kg 6 5246.3062 874.3843 16%.5P
Conc. within 0.03 gm/kg 6 11302.1595 1883.6932 3BT.
Conc. within 0.05 gm/kg 6 22498.2060 3749.7011 338.
Between concentrationg 4 11503.15p5 2875.7883 %50.9

Error 70 365.3638 5.1294

In case of root biomass significant enhancemefiteish weight was found in'Vas compared to control; although
decline was observed only in 0.01g/kg concentratibNPK at Il and IV periods of intervals. Maximubiomass
was observed in 0.05 g/kg concentration of NPK Htpériod. Biomass of shoot also increases witlréase in
concentration of NPK treatment at different perio8ggnificant enhancement in shoot biomass wasddnnv"
and V" period as compared to biomass of root, almosilitha treatments. Although biomass decrease ithall
concentrations af'l period as compared to control (Plate1A&B).
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FARMYARD MANURE

A. hybridus cruentus var. paniculatus

Plate: 1A: Showing the effect of different concentations of NPK on biomass at II* period
1B: Showing the effect of different concentrationsf farmyard manure on biomass at Il Period
Note: Flowering observed

Biomass of root and shoot gradually increase wittrdase in concentration of farmyard manure inedgffit
intervals of periods. Maximum root biomass was fbim10.00g/kg concentration at Viperiod and minimum root
biomass found in 1.0g/kg concentration of farmy@ahure. Biomass of root affected in4iperiod with increase in

concentrations from 1.0g/kg to 5.0g/kg, where réiducwas observed as compared to control and dteatments
(Table-3-4).

Table-3 : Effect of farm yard manure on root biomas (fresh weight) of A. hybridus subsp.cruentus var. paniculatusin pot culture

experiment
Concs. Biomass (Fresh weight) in gm per plant
[ 1 1] IV \Y VI VI
Control 0.09] 019 092 128 190 225 285
1.00g/kg | 0.06] 0.12 025 212 3.94 4.9 540
3.00g/kg | 0.08 0.36 0.6y 230 456 51 6|11
5.00g/kg | 0.15( 037 0.62 280 506 6.5 7|13
10.00 g/kg| 0.59] 1.08 2.1 337 6.57 746 7|95

Analysis of variance
Source of variation DH SS MSS| F-ratjo

Conc. within 5.0 gm/kg 66.3981 11.0663  5.95**
Conc. within 10.0 gm/kg 72.7294 12,1215 6.52*
Between concentrationg 4 28.0729 7.01B2  3.7]r*

Conc. within 0.00 gm/kd 6] 12.1332 20222 104
Conc. within 1.0 gm/kg 6 36.3364 6.0560  3.25**
Conc. within 3.0 gm/kg 6 39.6807 6.6134  3.55**
6
6

Error 70 | 130.2048 1.8600 -
Table-4 : Effect of farmyard manure on shoot biomas (fresh weight) ofA. hybridus subsp.cruentus var. paniculatusin pot culture
experiment
Biomass (Fresh weight) in gm per plant
cones T [ [V |V [ Vi [V
Control 162 2320 446/ 320 1402 16.p2 16|80

1.00g/kg | 0.79] 154 3.7 184
3.00gkg | 1.71] 36§ 7.09 20.6
5.00gkg | 2.14] 489 8671 22.1
10.00 gkg| 3.43 7.39 1626 40.2

3552 37/53 3851
36.87 42121  42.19
43.52 4431 45.99
69.03 7138 73.06

O[NP
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Analysis of variance

Source of variation DH SS MSS F-ratio|
Conc. within control 6 844.5467 140.7578 90.63**
Conc. within 1.0 gm/kg 6 5567.2451 927.8791 597%49*
Conc. within 3.0 gm/kg 6 5830.2528 971.7087 625t 73*
Conc. within 5.0 gm/kg 6 7070.0494 1178.3415  758.71
Conc. within 10.0 gm/kg 6 1785.2439 29.30.8739 1387
Between concentrationg 4 10795.42P6  2698.8556  2037.
Error 70 108.7056 1.5529

Effect on shoot biomass found that in lower coneiun (1.00g/kg) at'ito 111" period biomass reduced. At higher
concentration gradual increase in biomass was wbden all the periods studied. Maximum value adatbiomass
was found in 10.0g/kg in VI period (Plate2A&B).

10.0 g/'kg

A. hybridus subsp. cruentus var. paniculatus

Plate: 2A: Showing the effect of different concentations of NPK on biomass at V' period
2B: Showing the effect of different concentrationsf farmyard manure on biomass at VI" period
Analysis of NPK and farmyard manure treatment conclided that farmyard manure showed better response ainst the NPK treatment
in both root and shoot biomass

DISCUSSION

Nitrogen, Potassium and Phosphorus (NPK) are eabetéments for the growth and reproduction ofnfda
Nitrogen is an essential constituent of all pragelPhosphorus is necessary for certain enzymaiizepses too but it
doesn’'t appear to be involved directly in catalyBisr the metabolites, phosphorus plays a dirdetas a carrier of
energy. The use of compost or manure in agricuisran organic source of nutrients is common inynteopical,
developing countries. One of the drawbacks of sualterials is their low nitrogen content. Farmermgwnly use
chemical N fertilizers such as urea, calcium ammonhitrate and NPK formulations to obtain betteypcgrowth
and yield. These chemical supplements may haveatine impact on the environment through nitratekeng into
water, leading to eutrophication of surface watkas can affect public health.

Gliricidia sepium, a fast growing, tropical perennial hedge plant wested as a source of N in organo-mineral
fertilizer formulations. Average nutrient conterit@liricidia is 3.8% N, 0.32% P, 1.8% K, 0.8% Ca and 0.2% Mg
using a sand culture amgnaranthus caudatus as a test crop. It was shown that amending comalareampost with
30% Gliricidia pruning would benefit many small-scale farmers eodtrol environmental pollution [5]. Increased
biomass production were observed under the tezgtof NPK in the cultivation ofA. cruentus [6]. NPK and
poultry manure favoured growth and vyield of thearanthusspecies but influenced proximate composition
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differently [7]. Enhanced effect were reported WNRPK and farmyard manure treatment Aimaranthus palmeri
Wats, and found that both the treatments show aimareffect [8]. Present findings are similar amiwing that
the farmyard manure is superior on NPK.

In general, relative effectiveness of used organid inorganic manure may sequenced as farmyardrmanNPK
were observed in studied plants for root as weblamt fresh weight. Flowering and fruitingAn hybridus subsp.
cruentus var. paniculatus take place almost throughout the year. In preserdstigation, period of flowering was
observed to be July and August whereas seed séfitiriing) takes place in the month of September.

CONCLUSION

Farmyard manure and NPK were used to study thedssrof root and shoot oA. hybridus subsp.cruentus var.
paniculatus. Both the inorganic and organic manure showed tina®cing effect on biomass production. Farmyard
manure is found superior than the NPK for rootvall as shoot fresh weight..
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