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ABSTRACT
After the first green revaluation (1966) in our country, production was increased by using of huge quantity
of fertilizer, pesticides, irrigation but thereafter it was realized that by using heavy amount of fertilizer and
pesticides, soil health was damaged and even human health was seriously affected. In this backdrop, organic
farming has come into existence in 20" century. Organic farming is an eco-friendly and cost minimized
farming practices capable to give same yield compare to chemical farming. The present investigationwas
conductedduring post kharif seasons of 2017 and 2018consideringdifferent organic growing conditions
as treatments,viz. Enriched Sanjeevani(1%) with straw mulching (T1), BD-501 (3%) with mulching
(T2), Sasyagavya (10%) with mulching (T3), and inherent fertility status of experimental plot as
absolute control (Ts). Seven varieties, namely,V1 (Sukhsagar); V2 (Agrifound Dark Red); V3
(BhimaSweta); V4 (Bhima Dark Red); Vs (Nasik Red); Ve (ArkaNiketan) and V7 (N-53) were used for the
experiment by adopting Factorial Randomized Block Design with their three replications. Several growth,
yield and quality attributing characters were studied. Results found to be significant in all the studied
characters for growth, yield and quality parameters under different treatments and varietal situations. From
the findings, it may be concluded that Sasyagavya(10%) is the best for production of onion organically
followed by BD-501 (3%) along with vermicompost (10 tha*), wood ash (5 t ha') coupled with mulching
with dry paddy straw. Among varieties, Sukhsagar, Agrifound Dark Red, BhimaSweta, Bhima Dark Red and
ArkaNiketan are suitable for late kharifor early rabiseason cultivation in the south Chhotanagpur plateau of
Jharkhand. Economics study also revealed that Sasyagavyaand BD-501 are highly suitable for commercial
cultivation of onion through organic intervention in the plateau of Jharkhand by employing these varieties of
the crop during the post kharifseason of the region.
Keywords: Onion; Allium cepa; Organic Farming; Growth; Yield; Quality, B:C ratio.
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INTRODUCTION

Onion (Allium cepa L.) is an important vegetable crop whose distinctive flavour is appreciated by people
throughout the world. One of the advantages of onion is that the bulbs can be harvested and sold either
‘green’ in salads, while the mature bulbs are cooked or eaten raw as a vegetable (Ibrahim, 2010). It belongs
to the genus Allium of the family Alliaceae. The primary centre of origin of onion lies in Central Asia. Onion
is preferred for its flavour and pungency which is due to the presence of a volatile sulphur containing
compound namely allyl propyl di sulphide while the outer skin colour of onion bulb is due to the presence of
quercetin (Nadkarni, 1954). Onion has a great nutritional value and it contains 11 amino acids and 100 g of
raw onion bulb contains about 501 pgvitamins ‘A’, 0.03 mg of thiamine, 0.04 mg of riboflavin, 0.02 mg of
niacin and 9 mg of ascorbic acid and rest are the carbohydrates which make up the dry matter of the bulb
(Watt and Merill, 1950).The bulb of onion is also a rich source of minerals like phosphorus, calcium and
protein (Edetetal., 2015).The onion is chosen mainly for its green leaves, unripe and mature bulbs are either
eaten raw or cooked as a vegetable. Mild flavoured or colourful bulbs are often chosen for salads. In
Jharkhand, Palamau and Ramgarh are main onion growing districts although it can grow successfully in
other parts of the state as well. Onion is basically rabiseasoncrop but in the South Chhotanagpur Plateau
region of the state, it can grow during kharifand late kharifseasons too. Organic faming in onion revealed
that different organic manures have significant role over the growth, yield and proximate quality attributes of
onion bulbs (Naiket al., 2013; Bashir et al., 2015; Baraiket al., 2016).

MATERIALS AND METHODOLOGY

The study was conducted at the Organic Experimental Farm of the Faculty Centre for Integrated Rural &
Tribal Development and Management of Ramakrishna Mission Vivekananda Educational and Research
Institute, Morabadi, Ranchi during two subsequent post kharif seasons of 2017 and 2018 to access the effect
of different organic liquid formulations [(T1(Enriched Sanjeevani 1% + Straw Mulching); Ts(Sasyagavya
10% + Straw Mulching); Ta(inherent fertility statusof experimental plot as absolute control)] over seven
varieties [(Vi(Sukhsagar); V2(Agrifound Dark Red); Vs (BhimaSweta); V4 (Bhima Dark Red); Vs (Nasik
Red); Ve (ArkaNiketan); V7 (N-53)] in terms of their growth, yield and quality traits expressions. Four
treatments (including absolute control) with seven varieties were replicated three times throughFactorial
Randomized Block Design in 84 experimental plots each of 3.0 m x 2.0 m sizes by keeping 15 cm inter-row
and 10 cm intra-row spacing. Wood ash @ 5 t ha‘and vermicompost @ 10 t ha was applied to all
experimental plots(except in control plots) as basal dose and different organic liquid formulationswere used
five times at 15 days interval starting from 15 days after transplanting. Plant height (at harvest), neck
diameter, circumference of bulb, bulb weight, harvest index and projected yield were considered for major
growth and yield attributes, whereas, TSS, ascorbic acid, total sugar and dry weight of bulb were taken into
account for proximate quality traits analyses through standard methods. Data thus obtained were exposed to

statistical analyses for their interpretation.
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RESULTS AND DISCUSSION

1. Growth, yield and its attributes in onion as influenced by organically designed treatments

Different growth and yield attributes of onion varieties were significantly influenced by the application of
different organic manures and liquid organic formulations (Table-1). The plant height of onion (at harvest)
in different treatments under organically grown environment recorded significant (P<0.05) differences. The
tallest height of plant considering average of the seven varieties of onion was observed in treatment T3
(54.91 cm) followed by T, (52.81 cm) and T1(50.48 cm) and the lowest height (48.01cm) recorded in
T4(Absolute Control). It was observed that the varieties with tallest plant height as recorded in V2(55.60cm),
followed by V1(54.54 cm), V5(52.54 cm), Ve(52.16 cm)as against the lowest as recorded in the case of V7
(46.62 cm). When interaction effect of treatment and varieties was taken into account, then it was shown that
V. of the treatment T.as the best with maximum plant height of (61.11cm)while the lowest interaction was
documented in T1V7 (35.99cm). In the present investigation, neck diameter was recorded significant
differences among different treatments as well as different varieties even at (P<0.05) probability level
(Table-1). The greatest neck diameter was recorded in treatment T, (4.60 cm) as contrast to the minimum
value as observed in T4 (3.82 cm) treatment once again. The higher neck diameter was recorded in Vs (5.13
cm) but the lowest neck diameter as recorded in V2 (3.90 cm). The interaction effects between treatment and
variety recorded non-significant differences (P<0.05) with the highest value as recorded in T2Vs (5.77 cm)
while the lowest value was observed in T4V1and T4V3(3.43 cm).The higher magnitude of neck diameter may
probably due to higher plant height, number of leaves and leaf area per plant.Circumference of bulb of
onion, in the present study, recorded statistically significant (P<0.05) differences among various treatments
and varieties but their interaction showed non-significant differences.The largest average circumference of
onion bulb was observed in treatment T2 (18.65 cm) while the minimum was revealed in T4 treatment (12.53
cm). The varieties with greatest circumference of bulb under the influences of four different organic
treatments were Vs (18.58 cm) as against the lowest as recorded in V7 (17.05 cm).Bulb weight of onion was
highly influenced by organic treatmentsas well as varieties (Table-1). Weight of onion bulb recorded highest
in T3 (92.33 g) but the lowest value as documented in T4 (24.76Q). In case of varietal effect it was found that
Ve produce higher weight of bulb (166.62 g) followed by V1 (64.86 g), V2 (60.83 g), whereas the light
weight bulb produced in V7 (41.01g). The interaction effect revealed that T>Veas the best combination
(250.33 g) followed by T1Vs (203.76 g), T3Vs (182.03g), while the lowest bulb weight as documented in
T4V7 (17.73 g). The higher magnitude of bulb weight as estimated in the present investigation corroborate
well with the earlier finding of Bashiret al. (2015).The harvest index of the present investigation was shown
statistically significantly differences (P<0.05) among different treatments and varieties. When average
performances of four organic treatments and their effects over the varieties were taken into account, the
highest harvest index (66.95 %) was documented in Tz treatment followed by T4 (62.78%) and T2(58.66%)
as contrast to the lowest value as recorded in Ty treatment (54.50%). Similarly, when varietal performances

under the illumination of organically designed treatments were taken into consideration then the maximum
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harvest index was recorded in V1 (66.10 %), followed by Vs (63.89%), V2 (63.12%) while the lowest value
was observed in V4(53.66%). Maximum harvest index in onion also revealed with the more dry mass
accumulation.The findings on yieldparameter also showed statistically significant (P<0.05) differences
among varieties and treatment. Among treatments, Tsrecorded the highest projectedyield (40.39 t hal),but
the lowest average yield was record in T4 (12.47 t hal). Among the varieties, Vs(ArkaNiketan) recorded the
best variety with projected yield of (36.13 t ha*) followed by the V2 (Agrifound Dark Red) with projected
yield of 31.87 t ha™(Table-1). The interaction effect between treatment and variety showed T2Ve (47.29 t ha”
1y as the best combination while TsV7 (8.72 t hal) emerged as the worst treatment and varietal combination
when vyield projection was taken into consideration. The findings on projected yield of the present
investigation showed close conformity with the earlier findings of Khan et al.(2003); Naiket al. (2013);
Bashir et al.(2015).

2. Proximate quality contributing traits of onion

The findings of the present investigation revealed that different proximate quality attributes of onion bulb are
highly influenced by organically designed treatments under different varietal situates (Table-2). Under
organically grown condition, the highest amount of TSS was recorded in T3 treatment (15.94°Brix), while
the lowest value of TSS (12.79°Brix) was documented in T; treatment. Among different varieties it was
observed that maximum amount of total soluble solid as recorded in Vs (15.93%Brix), on the contrary, the
lowest TSS was recorded in V3(12.48°Brix). The treatments and varietal interactions also revealed
statistically significant differences (P<0.05) with the highest(19.73%Brix) in TsVebut T2V.combination
emerged with the lowest (10.97°Brix) [Table-2]. The present findings closely matched with the previous
finding of Ghosh and Dutta(2016).The results on ascorbic acid content in onion bulbrevealed non-significant
differences among varieties as well as treatment and varietal interaction. However, different organically
designed treatment showed statistically significant differences (P<0.05) among themselves (Table-2). In this
context, the highest ascorbic acid was estimated from the sample of T1 (101.83 mg 100g™Y), butthe lowest
was found in T (83.52 mg.100g™).In the present experimental findings, the different treatments showed
statistically significant (P<0.05) results in case of total sugar content in onion bulb (Table-2).In this context,
the maximum value was recorded in T» (8.70 %), while the lowest value was observed in T1 (7.10 %). The
dry weight ofbulb showed statistically significant differences (P<0.05) among four treatments and seven
varieties, although their interactionshowed non-significant differences (Table-2).It was clearly revealed that
the higher dry matter in T> (15.17%) while the lowest was recorded in T4 (13.38%). In case of varieties,
maximum dry weight was found in Ve (16.33 %), whereas, the lowest amount of dry weight (12.35%) as
recorded in V2. The interaction effect showed T2V (18.79%) as the best performer, whereas, T4V2 (11.16%)
emerged as the worst treatment and variety combination (Table-2). However, the present findings on dry
matter content of bulbs well matched with the earlier findings of Malkki and Nikkila (1978); Gopalanet
al.(1983); Abdel et al.(2006).
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3. Economics of organic onion cultivation

The findings highlighted that total cost of cultivation in one hectare of land as recorded here as

Rs.73500.00(for T1), Rs. 72000.00 (for T2), Rs. 75000.00 (for T3) and Rs.60000.00 (for T4)[Table-3].The

variation in total cost of cultivation is mainly due to level of organic inputs used in organically designed

treatments.When benefit: cost ratio was taken into account, T3(Sasyagavyal0% + Paddy Straw Mulching)
emerged as the best treatment followed by T, (BD-501 3% + Paddy Straw Mulching), Ti(Enriched

Sanjeevanil%+ Paddy Straw Mulching) but the lowest values documented in T4 (Absolute Control) under

different varietal conditions [Table-3]. In this particular context, when treatment and variety interaction

effect was considered then T1Vs (3.81) emerged as the best followed by T1V> (3.44) while the lowest value
as detected in T1V4 (1.02). Similarly, in the cases of T, it was found that T2Vs (4.60) as the best followed by

T2V (3.80) as against the lowest of 2.10 as recorded in T>V7 (Table-3).In T3 treatment, T3V4 (4.28) was

emerged as the best followed by the T3V3 (4.02) as contrast to the T3V7 (3.00) as the poorest combination.

When T4 was taken into concern, T4Vs (1.81) materialized as the best followed by T4V2 (1.61), while the

lowest B:C ratio was documented in T4V7 (1.02) [Table-3]. The B: C ratio as documented in organically

grown onion in the present investigation well matched with the previous findings of Nandeshwaret al.

(2014).

CONCLUSION

It may be concluded that Sasyagavya(10%) is the best for production of onion organically followed by BD-

501 (3%) along with vermicompost (10 t ha), wood ash (5 t hal) coupled with mulching with dry paddy

straw. Among the varieties, Agrifound Dark Red, BhimaSweta, Bhima Dark Red, Sukhsagar, and

ArkaNiketan are suitable for postkharifor early rabiseason cultivation in the south Chhotanagpur plateau of

Jharkhand. Economics study also revealed that Sasyagavyaand BD-501 are highly suitable organic inputs for

commercial cultivation of onion through organic intervention in plateau regions of Jharkhand by employing

these varieties of the crop during post kharifseason of the region.
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Table-1: Growth, yield and its attributes of different onion varieties as influenced by organically designed

treatments.

Treatment(T) Plarzzr?slght Neck diameter (cm) Clrcumfe(I;enrql;:e of bulb Bulb weight (g) HarveosAt) index Yleld(ﬁr;{;:cted)
T: 50.68 4.20% 17.00° 71.62 54.50° 27.61c
T, 52.81% 4.60% 18.65% 88.64 58.66™ 33.46b
Ts 54.912 457 18.46% 92.33 66.95% 40.3%
T4 48.01° 3.820 12.53° 24.76 62.78% 12.47d

SEm () 1.18 0.17 0.33 2.56 1.99 0.85
CD p<0.05 3.34 0.48 0.93 7.27 5.66 242
Variety (V)
Vi 54.542 3.92° 17.44 64.86 66.10* 30.33bc
V, 55.602 3.90° 18.49% 60.83 63.12% 31.87b
V3 51.53% 433 17.82% 55.40 59.06%° 29.90bc
V, 48.22% 4.08° 16.72° 46.72 53.66° 24.03d
Vs 52.54% 4.21° 17.952 49.91 62.16% 27.20cd
Ve 52.16% 513 18.58% 166.62 63.89% 36.13a
\Y% 46.62° 4.51% 17.05% 41.01 57.07% 19.92e
SEm (%) 1.56 0.22 0.44 3.39 2.64 1.13
CD p<.05 441 0.64 0.87 9.62 7.48 3.20
Interaction(T x V)
Ty 52.01 397 15.45 65.93 60.55 28.52
TV, 61.11 3.80 18.76 59.99 49.57 36.12
T1Vs3 51.24 437 17.15 58.71 49.06 30.82
T1V4 40.44 3.80 15.03 27.60 43.48 10.70
TiVs 59.21 4.13 17.50 49.74 59.12 29.19
T1Vs 54.72 5.37 18.92 203.76 69.47 40.80
TV, 35.99 3.93 16.21 35.60 50.22 17.12
TV 58.52 4.23 17.69 78.46 71.63 37.85
T2V, 54.54 4.13 19.06 75.69 71.17 39.06
ToVs 53.59 4.87 18.61 60.28 46.46 34.37
T2V, 49.30 4.23 16.75 47.86 42.02 26.44
T2Vs 48.75 4.50 18.40 55.99 51.17 27.56
T2Ve 54.98 5.77 21.19 250.33 67.21 47.29
TV, 49.99 4.50 18.83 51.90 60.96 21.64
TV 57.19 4.03 20.01 89.10 67.25 42.35
T3V, 56.18 4.13 19.06 78.61 68.05 38.53
TsVs 52.39 4.67 18.46 81.83 77.46 43.04
T3V, 57.98 4.60 19.21 84.66 72.53 45.81
TsVs 53.16 4.47 18.62 71.25 71.56 39.92
T3Ve 49.93 4.57 16.79 182.03 53.53 40.93
TsVy 57.54 5.50 17.10 58.81 58.28 32.19
T4V 50.42 343 16.59 25.98 64.98 12.59
T4V, 50.57 3.53 17.10 29.02 63.71 13.76
T4V3 48.90 3.43 17.08 20.79 63.25 11.36
T4V, 45.14 3.67 15.89 26.78 56.61 13.18
T4Vs 49.06 3.73 17.27 22.67 66.78 12.15
T4Vs 49.02 4.83 17.42 30.33 65.37 15.50
T4V7 42.94 4.10 16.05 17.73 58.80 8.72
SEm (%) 3.11 0.45 0.87 6.78 5.28 2.26
CD p<0.05 8.83 NS NS 19.25 14.97 6.40

Note: NS- Non Significant; V1(Sukhsagar); V2(Agrifound Dark Red); Vs (BhimaSweta); V4 (Bhima Dark Red); Vs (Nasik Red); Ve (ArkaNiketan); V7 (N-53); T1(Enriched Sanjeevani 1%+ Paddy Straw Mulching) T2
(BD-501 3% + Paddy Straw Mulching); Ts(Sasyagavya 10% + Paddy Straw Mulching); Ta(Absolute Control: without application of any vermicompost, wood ash, organic liquid manures and without mulching).
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Table-2: Proximate quality attributes of different onion varieties as influenced by organically designed

treatments.

Treatment(s) TSS (°Brix) A(Sr?g?:)%g‘f)'d Total sugar (%) Dry weight of bulb (%)
T1 12.79¢ 101.832 7.10¢ 14.822
T2 13.75% 98.172 8.702 15.172
Ts 15.948 95.248 7.14° 14.592
Ta 14.26° 83.52° 7.80° 13.38°

SEm (&) 0.56 3.63 0.15 0.40
CD p<0.05 1.58 10.30 0.43 1.15
Varieties
V1 14.792 85.90 7.992 15.73%
V2 13.85¢8¢ 96.15 6.85b? 12.354
Vs 12.48¢ 102.56 7.652 14.01°¢
V4 12.68 87.18 8.192 14.07°¢
Vs 14.962 92.31 7.942 14.21%¢
Vs 15.932 100.00 8.222 16.332
V7 14.62%® 98.72 6.97° 14.75b¢
SEm (1) 0.74 4.80 0.20 0.54
CD p<0.05 2.09 NS 0.57 1.52
Interaction(V x T)
TiVi 11.20 76.92 8.45 16.12
TV 11.70 97.44 6.56 14.36
T1Vs 11.27 107.69 6.76 13.32
T1Vs 11.60 107.69 7.59 13.44
TiVs 15.73 97.44 6.84 14.86
T1Vs 14.90 117.95 6.74 17.07
TiV7 13.13 107.69 6.74 14.58
TaVi 13.90 92.31 8.57 16.14
TaV2 10.97 102.56 7.17 11.69
TaVs 13.20 117.95 8.71 15.26
T2V 13.00 87.18 9.24 14.59
T2Vs 13.53 97.44 9.39 14.94
TaVs 16.90 87.18 10.28 18.79
TaV7 14.73 102.56 7.56 14.81
TsVi 19.07 97.44 6.75 15.66
T3V2 13.47 97.44 6.59 12.20
TsVs 13.33 97.44 7.24 14.55
TaVsa 13.53 76.92 7.41 14.06
T3Vs 15.73 97.44 7.50 14.00
TsVs 19.73 102.56 8.11 16.27
TaV7 16.70 97.44 6.39 1541
TaV1 15.00 76.92 8.18 15.01
TaV2 19.27 87.18 7.09 11.16
T4Vs3 12.10 87.18 7.88 12.88
TaVs 12.57 76.92 8.52 14.18
TaVs 14.83 76.92 8.03 13.03
TaVs 12.17 9231 7.74 13.19
TaV7 13.90 87.18 7.19 14.22
SEm (2) 1.47 9.60 0.40 1.07
CD p<0.05 4.18 NS 1.14 NS

Note: NS- Non Significant; V1(Sukhsagar); V2(Agrifound Dark Red); Vs (BhimaSweta); V4 (Bhima Dark Red); Vs (Nasik Red); Ve (ArkaNiketan); V7 (N-53); T1(Enriched Sanjeevani 1%+ Paddy Straw Mulching) T2
(BD-501 3% + Paddy Straw Mulching); Ts(Sasyagavya 10% + Paddy Straw Mulching); Ta(Absolute Control: without application of any vermicompost, wood ash, organic liquid manures and without mulching).
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Table-3: Economics of onion cultivation in one hectare of land through different organically designed
treatments
Growing Condition: Ti(Enriched Sanjeevani 1%+ Paddy Straw Mulching)
Components
TiV1 T1iV2 ‘ T1Vs I T1V4 T1Vs T1Vs TiV7
Total cost of cultivation (Rs.) (Ad) 73500.00 73500.00 73500.00 73500.00 73500.00 73500.00 73500.00
Projected yield (t ha™) 28.53 36.12 30.82 10.70 29.19 40.00 17.12
Selling price (Rs. kg™) 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Total income (Rs. ha™) (B1) 199710.00 252840.00 215740.00 74900.00 204330.00 280000.00 119840.00
Net profit (Rs. ha™) 126210.00 179340.00 142240.00 1400.00 130830.00 206500.00 46340.00
B:C Ratio (Bi/A1) 2.72 3.44 2.94 1.02 2.78 3.81 1.63
Growing Condition: T2 (BD-501 3% + Paddy Straw Mulching)
Components
T2V1 T2V2 T2V3 ‘ TaoVa T2Vs ‘ T2Vs T2V
Total cost of cultivation (Rs.) (Ay) 72000.00 72000.00 72000.00 72000.00 72000.00 72000.00 72000.00
Projected yield (t ha™) 37.85 39.07 34.37 26.44 27.56 47.29 21.64
Selling price (Rs. kg™) 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Total income (Rs. ha*) (B1) 264950.00 273490.00 240590.00 185080.00 192920.00 331030.00 151480.00
Net profit (Rs. ha™) 192950.00 201490.00 168590.00 113080.00 120920.00 259030.00 79480.00
B:C Ratio (By/A1) 3.68 3.80 3.34 257 2.68 4.60 2.10
Growing Condition: T3 (Sasyagavya 10% + Paddy Straw Mulching)
Components
TsV1 TsV2 TsVs I T3V4 TsVs I TsVs TsV7
Total cost of cultivation (Rs.) (A1) 75000.00 75000.00 75000.00 75000.00 75000.00 75000.00 75000.00
Projected yield (t ha*) 42.35 38.53 43.04 45.81 39.92 40.93 32.19
Selling price (Rs. kg™) 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Total income (Rs. ha) (B1) 296450.00 269710.00 301280.00 320670.00 279440.00 286510.00 225330.00
Net profit (Rs. ha™*) 221450.00 194710.00 226280.00 245670.00 204440.00 211510.00 150330.00
B:C Ratio (By/A1) 3.95 3.60 4.02 428 373 3.82 3.00
Growing Condition: Tz (Absolute Control)
Components
T4V1 T4V2 T4V3 TaVs ‘ TaVs I TaVs TaV7
Total cost of cultivation (Rs.) (Ay) 60000.00 60000.00 60000.00 60000.00 60000.00 60000.00 60000.00
Projected yield (t ha™) 12.59 13.76 11.36 13.18 12.15 15.50 8.72
Selling price (Rs. kg™) 7.00 7.00 7.00 7.00 7.00 7.00 7.00
Total income (Rs. ha) (B1) 88130.00 96320.00 79520.00 92260.00 85050.00 108500.00 61040.00
Net profit (Rs. ha™) 28130.00 36320.00 19520.00 32260.00 25050.00 48500.00 1040.00
B:C Ratio (By/A) 147 1.61 133 1.54 1.42 1.81 1.02
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