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ABSTRACT

The investigation on “Evaluation of organic farming vis-a-vis farming with integrated
nutrient management system in soybean-onion cropping sequence” was carried out during
2006-2007 and 2007-2008 for two successive years at All India Coordinated Research Project
on Cropping Systems Farm, Mahatma Phule Krishi Vedyapeeth, Rahuri, District of
Ahmednagar, Maharashtra State, India. The experiment was laid out in Randomized Block
Design (RBD). There were eight treatment combinations for kharif and rabi season and these
treatments were replicated four times during both the years. The results of the yield of
soybean, onion and omion equivalent yield in soybean-onion cropping sequence was
significantly higher in the application of 100% NPK recommended dose followed by 50%
NPK recommended dose combined with 50% N through FYM as compared with other
treatments. All the treatments with organic sources exhibited significantly higher yield of
soybean, onion and onion equivalent yield than control. The pooled mean maximum gross
monetary returns over two years (Rs 148971 ha™), B:C ratio (2.87) and Sustainable Value Index
(SVI) (0.78) were recorded in 100% NPK recommended dose fertilizer. The treatments of
organic sources gave significantly higher pooled mean gross monetary returns, net monetary
returns and B:C ratio as compared with control.

Key word: soybean, onion, organic farming, yield, economics, soybean-onion cropping

sequence.

INTRODUCTION

In India, vegetable oils have gained enormous
importance particularly in view of the deficit
production and availability. Soybean is an
excellent source of protein and oil. It contains 38
to 43 per cent protein, 18-20 per cent oil, 4 per
cent minerals and 2 per cent phosphor-lipids
(Haldankar et al, 1992).

Onion, Allium cepa, is one of the leading
vegetable crops worldwide, grown for its culinary
purposes and medicinal values. In 2003, it was
cultivated in more than 175 countries, on nearly 3
million ha, producing more than 50 million tonnes.
India is the second largest producer of onion after
China (Scholten and Van Bruggen, 2007). About
80,000 tonnes of pesticides are used in agriculture
annually. In the last decade in India consumption
of chemicals in the form of nitrogen, phosphorous,

and potassium has grown at 9.5 per cent annually,
making India the fourth largest consumer of
fertilizer in the world (Shiva et al, 2004). In
addition, the estimated total potential demand for
biofertilizers in India is using more million tonnes per
year (Phadke, 2001). Composting manure is
becoming more popular. In comparison with
manure, compost is a more stable product since
almost all of the nutrient fractions are in an
organic form and the material is semi decomposed.
Plants can uptake majority of nutrients in an
inorganic form (Wiederholt et al, 2005).
Therefore, present investigation on “Evaluation of
organic farming vis-a-vis farming with integrated
nutrient management system in soybean-onion
cropping sequence” was planned with following
objectives: Evaluation of yield and economics in
soybean-onion cropping sequence.
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MATERIALS AND METHODS

The investigation on “Evaluation of organic
farming vis-a-vis farming with integrated nutrient
management system in soybean-onion cropping
sequence” was carried out during 2006-2007 and
2007-2008 for two successive years at All India
Coordinated Research Project on Cropping Systems
Farm, Mahatma Phule Krishi Vedyapeeth, Rahuri,
District of Ahmednagar, Maharashtra State, India.
The soil of experimental field was sandy clay loam
in texture, low in nitrogen, medium in phosphorus,
fairly rich in potash, low in organic carbon content
and slightly alkaline in reaction with pH 8.36.

The experiment was laid out in Randomized Block
Design (RBD) during kharif and rabi season with
eight treatments and four replications. Variety was
used Cv. DS-228 for soybean and Cv. N-2-4-1 for
onion. The gross and net plot sizes were 9.00 m x
4.50 m and 8.40 m x 3.30 m, respectively. These
plot sizes were used for both the years of
experimentation. The soybean crop was sown at a
spacing of 30 cm x 10 cm during kharif season and
onion was planted at a spacing of 15 cm x 10 cm
during rabi season.

The treatment details along with the symbols used
are given below: Ti: 50% NPK recommended dose
combined with 50% N through FYM +
micronutrient as per soil test; T,: 1/3 recommended
N each through FYM, vermicompost and neem seed
cake; T;: T, + trap crop (sannhemp); T, T, +
Agronomic practices the hand weeding and IPM
technique for pest control; Ts: 50% N through
FYM + Rhizobium/Azotobacter + PSB; Ts: T, +
Rhizobium/Azotobacter + PSB; T;: 100% NPK
recommended dose and Tg: Control (no fertilizer
application).

* Recommended dose for soybean was 50:75:00
kg ha” (N: P,05:K,0)

* Recommended dose for onion was 100: 50: 50
kg ha! (N: P,O5:K,0)

* Zine sulphate was used one time with 20 kg ha™
in first season of soybean crop.

* Sannhemp grown between two rows of soybean in
treatment T; and it was incorporated in the soil at
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40 days after sowing. In IPM technique of trap
crops like cordianer, marigold, maize and
sorghum were grown around of the boundary to
pests attack on soybean in treatment T,.

The soybean crop was dibbled on 2™ July 2006
and 26™ June 2007 as per treatments during first
and second year, respectively. Two seeds per hill
were dibbled at a spacing of 10 cm. Fertilizers were
applied as a basal dose as per the treatments where
nitrogen and phosphorus were applied uniformity in the
form of urea and single super phosphate by band
placement method just before dibbling of soybean. The
farm yard manure, vermicompost and neem seed cake
were applied well before the sowing soybean as per the
treatments. The seeds were inoculated with Rhizobium
and phosphate solubilizing bacteria (PSB) @ 250 g
each for 10 kg of seed just before dibbling as per
treatments. After inoculation seeds were dried in shade
for about one hour and then used for dibbling. Similar
procedure was followed during both the years.

The seed of onion variety was N-2-4-1 was used in
the experiment. The transplanting of seedling was
done on November 18-19", 2006 during first year
while during second year it was done on
December 27-28", 2007. Measured quantity of
straight fertilizer viz., urea (46% N) single super
phosphate (16% P,0s5) and marinate of potash
(60% K,0) were used uniformly as a basal dose
and top dressing of N. Half dose of nitrogen and
full dose of phosphorus and potassium were
applied immediately after transplanting and
remaining half dose of nitrogen was applied as top
dressing one month after transplanting as per
treatments. The farm yard manure, vermicompost
and neem seed cake were applied well before the
transplanting of onion as per the treatments. The
seedlings roots of onion were inoculated with
Azotobacter and phosphate solubilizing bacteria
(PSB) (@ 250 g each for 1 kg of seed) just before
transplanting as per treatments.

The onion equivalent yield was calculated by the
following equation for respective treatments:
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Onion equivalent=

Seed yieldof soybean (q/ha) x Marketrate of soybean/q Onion yield(q/ ha)

Market rate of onion/q

Sustainable Value Index (SVI) was calculated by using the formula given by Singh et al. (1990)

SVI =

where,

Y-o
Y max

Y Estimated average monetary values of economic produce over years

o: Estimated standard deviation

Ymax: Observed maximum monetary value of economic produce

The data of yield, onion equivalent yield and
economic in soybean-onion cropping sequence
were recorded The data recorded on yield of crops
in sequence cropping as influenced by different
treatments were  statistically analyses by
techniques of analysis of variances (Fisher, 1958)
and test of significance was carried out as given by
Panse and Sukhatme (1967).

RESULTS AND DISCUSSION

From the results of the experiment as shown above
indicated that the application of organic fertilizer
increased seed yield of soybean than control.
Mishra et al. (1994) studied during kharif season
to evaluate the soybean seed inoculation with
Rhizobium, application of cycocel and 5t FYM ha
" alone and various combinations. They observed
that integration of these factors obtained the
highest seed yield (22.86 q ha™) compared with
control yield (19.80 q ha"'). Then, Rakesh and
Singh (1996) reported that the highest seed yield
of soybean was recorded with application of 100%
NPK + FYM followed by that of 100% NPK +
lime during kharif season. Jagdish et al. (1998)
observed that combined application of FYM @ 15
t ha' + PSB inoculation recorded higher yield of
soybean. Tumbare (2002) showed that application
of 25 % N through straw of soybean + 75% NPK
recommended dose increased the seed yield higher

than the treatments with completed inorganic. In
addition, Creamer et al. (2001) showed that
conventional soybean yields were 47.2 q ha while
organic yields were 42.4 q ha'. Malik et al. (2006)
also reported that Rhizobium inoculation, phosphorus
@ 90 kg ha with recommended application of N
gave higher seed yield (1911.12 kg ha) against
control (1274.07 kg ha™).

The components yield, seed and straw yield of
soybean was significantly influenced by different
treatments of the experiment during both the years.
The treatment T,; of 100% NPK recommended
dose was the highest in seed and straw yield
followed by treatment of 50% N recommended as
combined with 50% N though FYM. The
application of chemical fertilizer responded to
increase seed and straw yield of soybean. The
registration in the seed and straw yield in
treatments, in which organic sources was applied,
recorded significantly higher both seed and straw
yield compared with treatment control during both
the years of the experimentation (Table 1 and 2).
The yield over control was the higher in T,
(145.1%) followed by T, (100.2%) applied with
50% N recommended + 50% N though FYM. The
other treatments of organic fertilizers obtained
63.5 to 88.7% and 72.8 to 96.1% over control
during first years and second, respectively.
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Table 1. Yield and yield components of soybean as influenced by different treatments in Kharif seasons (2006-

2007)
Treatment 2006-2007
Plant |Height| No. of | Wt. of | No. | Wt. of | Wt. of | Seed | Yield
population| plant | pods | pod/ | seeds | seed/ | 100 | yield | over
ha’ (cm) | /plant | plant | /plant | plant | seeds |(qha™)|control
(€3] (e | (2 (%)
T;:50% NPK RDF +
50%N through FYM
+Micronutrient as per 315555 | 46.30 | 45.8 | 22.99 | 109.5 | 16.80 | 13.68 | 23.42 | 100.2
soil test
(Zn)
T,:1/3 N through each
FYM,
. 316222 | 42.30 | 37.1 | 18.50 | 92.7 | 13.32 | 13.49 | 20.53 | 75.5
vermicompost and
neem seed cake
Ts: T, + Trap crop 316666 | 43.80 | 42.8 | 2030 | 98.1 |15.01 | 13.53 | 22.08 | 88.7
(Sannhemp)
T4: T, + Agronomic
practices the hand
weeding and IPM 317333 [ 43.70 | 389 | 19.34 | 943 | 14.02 | 13.05 | 21.68 | 85.3
technique for pest
control
Ts: 50%N through FYM
+. : 316000 | 44.55 | 36.9 | 18.75 | 95.7 | 13.60 | 13.13 | 19.72 | 68.5
Rhizobium/
Azotobacter + PSB
T6: T2+
Rhizobium/Azotobacter | 315777 | 43.20 | 41.1 | 21.59 | 98.6 | 15.36 | 13.33 | 21.51 | 83.8
+ PSB
T; : 100% NPK RDF 315111 | 50.75 | 47.1 | 24.47 | 1152 | 17.49 | 13.71 | 28.68 | 145.1
Ts: Control (no fertilizer | 35333 | 3545 | 304 | 13.08 | 73.0 | 9.65 | 12.65 | 11.70 | -
application)
SE (m) + 579.8 1.39 | 1.19 | 090 | 4.33 | 0.66 | 0.28 | 0.43 -
CD at 5% N.S 411 | 3.53 | 2.67 | 12.82 | 1.97 | NS | 1.29
General mean 316000 | 43.75 | 40.01 | 19.87 | 97.13 | 14.40 | 13.32 | 21.16 -

Bhujbal (1989) recorded that the effect of organic,
inorganic and biofertilizer on growth, yield and
storage quality of bulbs cv. N-2-4-1, reported that
the highest plant height and number of leaves per
plant were recorded by the treatment of 60 t FYM
+ 100:50:50 kg NPK ha'. With Francuk and
Jablonska-Ceglarek (2002) reported the kinds of
organic fertilization applied in the experiment had
a significant effect on increasing the yield of onion

as compared to without organic fertilization. The
yield of onion increased respectively by 22.76 -
59.70 per cent and 17.30 - 48.65 per cent. In
addition, Abbey and Kanton (2003) revealed from
the application of farmyard manure (FYM),
inorganic fertilizer (IF) or a combination of
manure and inorganic fertilizer (FYM + IF) that
the onion bulb weight was increased by FYM+IF
in both the years. Similarly, Morarka (2006) reported
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that the application of dose of about 2500 kg of
vermicast ha™ to onion has been recommended as
a substitute for chemical fertilizers. The use of
farmyard manure also had been reduced to 50
percent level of chemical fertilizer. The results
showed that the plant population was not
significant at harvest of both years of onion. The
maximum height plant, dry matter plant”, fresh weight
of single bulb, leaves, bulb yield of onion and
onion equivalent yield in treatment T, of 100% NPK
recommended dose was found significantly higher

Vu Tien Khang et al.

than other treatments followed by treatment T, of
50% NPK recommended dose combined with 50%
N through FYM while the minimum was reported
in treatment control during both the years of the
experimentation. The per cent of pooled mean
over control of onion bulb yield was the highest in
100% NPK recommended dose (97.1%) and the
other treatments of organic were also higher as
compared with control and obtained 39.2 to 49.4
per cent (Table 3 and 4).

Table 2. Yield and yield components of soybean as influenced by different treatments in Kharif seasons (2007-

2008)
Treatment 2007-2008
Plant |Height| No. of | Wt. of | No. | Wt. of | Wt. of | Seed | Yield
population| plant | pods | pod/ | seeds | seed/ | 100 | yield | over
ha™! (cm) | /plant | plant | /plant | plant | seeds |(qha™)|control
@ @ | (2 (%)
T;:50% NPK RDF +
0
S0%N through FYM+ 1 515950 1 50 35 | 515 | 23.12 | 123.0 | 17.02 | 13.50 |24.14 | 106.3
Micronutrient as per soil
test (Zn)
T,:1/3 N through each
FYM,
. 316667 | 41.35 | 43.6 | 19.80 | 100.4 | 13.95 | 13.56 {20.81 | 77.9
vermicompost and neem
seed cake
Ta: T, + Trap crop 316444 | 44.40 | 51.0 |20.79 | 113.1 | 15.45 | 13.60 |22.54 | 92.6
(Sannhemp)
T4: T, + Agronomic
practices the hand 316222 | 45.65 | 48.1 |20.79 | 106.4 | 14.80 | 13.61 |22.13 | 89.1
weeding and [IPM
technique for pest control
Ts: 50%N through FYM +
Rhizobium/ Azotobacter | 316222 | 44.80 | 48.0 | 19.12 | 96.8 | 13.71 | 13.68 [20.33 | 73.8
+ PSB
TG:TZJ"
Rhizobium/Azotobacter 315333 | 47.60 | 49.8 | 21.63 | 112.3 | 15.76 | 13.58 |22.94 | 96.1
+ PSB
T, : 100% NPK RDF 315778 | 54.05 | 56.0 | 25.87 | 134.3 | 18.40 | 13.83 {29.62 |153.2
Ts: Control (no fertilizer | 515795 | 36,05 | 384 | 1320 | 74.1 | 924 | 1339 [1230 | -
application)
SE (m) + 69529 | 2.15 | 1.75 | 0.69 | 459 | 045 | 0.18 | 0.38 -
CD at 5% NS 6.38 | 5.18 | 2.06 | 13.60 | 1.35 | NS | 1.12
General mean 316028 | 45.53 | 48.30 | 20.54 |107.53| 14.79 | 13.59 |21.86 -
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Table 3. Plant population ha™, height plant (cm), dry matter plant”, fresh weight of single bulb, leaves and

bulb yield of onion influence different treatments in rabi season (2006-07 and 2007-08).

Treatment

2006-2007

2007-2008

Plant
population
ha

Height
plant
(cm)

Dry | Wt.
matter| fresh/

(2) |bulb
(€3]

Leaves
yield
(qha™)

Bulb
yield
(qha
)

Plant
population|
ha

Height
plant
(cm)

Dry
matter|

e

Wit.
fresh/
bulb

(€3]

Leaves
yield
(gha™)

Bulb
yield
(qha™)

T;:50% NPK
RDF + 50%N
through FYM +
Micronutrient as
per soil test (Zn)
T,:1/3 N through
eachFYM,
vermicompost
and neem seed
cake

Ts: T, + Trap
crop
(Sannhemp)

T4: Tz +
Agronomic
practices the
hand weeding
and IPM
technique for
pest control

Ts: 50%N
through FYM +
Rhizobium/
Azotobacter +
PSB

TG: T2 +
Rhizobium/
Azotobacter +
PSB

T;: 100% NPK
RDF

Tg: Control (no
fertilizer
application)

653932

654307

652808

652808

652434

653558

652809

653932

414

40.5

41.1

43.6

40.3

43.5

39.5

40.7

17.91|69.7

14.45|58.7

15.65|63.5

15.59|62.2

16.00|60.1

15.22|63.6

18.13|78.4

11.84(43.0

11.7

11.0

11.0

10.3

11.5

15.5

7.2

2353

221.4

2223

2243

210.3

225.6

298.3

150.4

651207

648792

648792

648309

649275

649275

650241

643961

49.5

43.0

43.1

42.7

42.8

45.2

52.0

38.4

22.16

18.23

19.97

19.65

19.26

21.24

26.33

14.98

74.8

62.2

68.7

67.6

62.1

66.7

84.7

45.5

12.0

11.0

11.8

12.1

10.9

11.4

15.9

7.6

243.4

2273

2299

231.2

217.1

2333

307.2

156.6

SE (m) +

944

1.39

0.43 |3.02

0.41

3.68

1504

0.86

0.94

2.39

0.51

3.24

CD at 5%

NS

NS

1.29 | 8.95

1.23

12.16

NS

2.56

2.79

7.07

1.52

9.61

General mean

653323

41.3

15.60| 62.4

11.1

2234

648732

44.6

20.23

66.5

11.6

230.8
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Table 4. Pooled mean of leaves and bulb yield, bulb yield over control and onion equivalent yield as

influenced by different treatments (q ha™).

Treatment Pooled mean Onion equivalent yield
(q ha-1)
Leaves Bulb |Yield overy Rabi Rabi Pooled
(q ha™) yield | control | 2006- 2007- mean
d (@ha’) | (%) | 2007 | 2008 | basis
T1:50% NPK RDF + 50%N through
FYM + Micronutrient as per soil test 11.8 2394 55.8 297.07 | 321.47 | 309.27
(Zn)
T::1/3 N through each FYM, 11.0 | 2244 | 461 | 276.86 | 294.60 | 285.73
vermicompost and neem seed cake
T;: T, + Trap crop (Sannhemp) 11.4 226.1 47.2 281.18 | 302.80 | 291.99
Ty4: T, + Agronomic practices the
hand weeding and IPM technique for 11.5 227.8 48.3 280.54 | 302.82 | 291.68
pest control.
Ts: 50%N through FYM +
Rhizobium/ Azotobacter + PSB 10.6 213.7 39.2 26291 | 28293 | 272.92
Te: To + Rhizobium/Azotobacter 114 | 2295 | 494 |283.00 | 307.57 | 295.28
+ PSB
T, : 100% NPK RDF 15.7 302.8 97.1 374.97 | 403.00 | 388.98
Tg: Control (no fertilizer application) 7.4 153.5 - 178.88 | 196.43 | 187.65
SE (m) + 0.25 2.52 4.16 3.68 2.53
CD at 5% 0.75 7.46 12.34 10.90 7.51
General mean 11.38 227.2 279.43 | 301.45 | 290.44

The soybean based cropping sequence was found
with high monetary benefit, as reported by
Chatterjee and Roquib (1975), Bharambe et al.
(1990), Bhatia (1995) and Tumbare (2002). The
results of pooled mean net monetary returns, B:C ratio
and SVI in different treatments revealed that the
pooled mean net monetary returns (Rs 148971 ha™),
with B:C ratio (2.87) and SVI (0.78) were at
higher magnitude when crop was applied 100%

NPK recommended dose followed by 50% NPK
recommended dose combined with 50% N through
FYM with Rs 99759 ha', B:C ratio 2.21 and SVI
(0.45) (Table 5). The other treatments organic
sources were applied, were found higher in net
monetary returns (Rs 67458 - 80819), B:C ratio
(1.67 —2.01) and SVI (0.24 — 0.33) than treatment
control (net monetary returns, B:C ratio and SVI
with Rs 37395, 1.51 and 0.03, respectively).
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Table 5. Pooled mean of Economics and sustainable value index (SVI) in soybean-onion crop sequence
as influenced by different treatments after two cycles of soybean —onion cropping sequence.

2006-2008
Treatment Gross Cost of Net B:C | SVI
monetary | cultivation | monetary | ratio
returns (Rs ha™) returns
(Rs ha) (Rs ha)

T1:50% NPK RDF + 50%N through
FYM + micronutrient as per soil test (Zn)

181914 82155 99759 | 2.21 | 045

T,:1/3 N through each FYM,
vermicompost and neem seed cake

167751 100292 67458 1.67 | 0.24

T;: T, + Trap crop (Sannhemp)

171573 99792 71780 1.71 | 0.27

T4: T, + Agronomic practices hand
weeding and IPM for pest control

171879 100892 70986 1.70 | 0.26

Ts: 50%N through FYM +
Rhizobium/Azotobacter + PSB

160382 79562 80819 | 2.01 | 0.33

Te: T, + Rhizobium/Azotobacter + PSB

173448 100292 73155 1.72 | 0.27

T; : 100% NPK RDF

228245 79274 148971 | 2.87 | 0.78

Ts: Control (no fertilizer application)

110340 72945 37395 1.51 | 0.03

SE (m) +

1399.3 - 1399.3 | 0.01 -

LSD at 5%

4143.1 4143.1 0.04

General mean

170691 89401 81290 1.92 | 032

*Price : - Soybean Rs1600 and 1875 per quintal during 2006 and 2007, respectively.

- Soybean straw Rs 50 and 40 per quintal during during 2006 and 2007, respectively
- Leaves of onion Rs 20 and 13 per quintal during 2006 and 2007, respectively

- Bulb of onion Rs 600 and 587 per quintal during 2006 and 2007, respectively.

- Rs (rupees) 48 = $ 1 US

CONCLUSION

The production potential of soybean-onion
cropping sequence was highest in the organic
treatment of application of 100% N through FYM,
vermicompost, neem seed cake and
Rhizobium/Azotobacter + PSB (295.5 q of onion
equivalent yield ha™).

The total maximum net monetary returns (Rs
148971 ha') and higher B:C ratio (2.87) and
sustainable value index (0.78) was found in 100
percent recommended dose of fertilizer
(N:P,05:K,0 with 50:75:00 kg ha' for soybean
and 100:50:50 kg ha™ for onion).

Application of 100% organic nutrient source
through FYM, vermicompost, neem seed cake,
Rhizobium/Azotobacter, PSB and trap crops gave
higher yield, net monetary returns as compared with
control.

RECOMMENDED:

- Soybean-onion cropping sequence with 100
percent recommended dose of fertilizer
(N:P,05:K,0 with 50:75:00 kg ha for soybean
and 100:50:50 kg ha”' for onion) was found
economically profitable.
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banh gia quén ly dinh dudng tong hop ddi véi ap dung hiru co
trén hé thong luan canh diau nanh — hanh cu.

Két qua nghién ctru sau hai nim (2006-2008) trén hé théng ludn canh dau nanh-hanh ct da cho thay
nghiém thirc 4p dung 100% NPK da cho ning sut hat ciia dau nanh, cit hanh va ning sudt qui ddi ra cu
hanh c6 su khac biét y nghia thong ké cao hon so véi cac nghiém thuc khac. Tiép theo sau 1a nghiém
thirc ap dung 50% NPK két hop v6i 50% N nho vao phan hitu co FYM. Tét ca cac nghiém thirc dugc ap
dung ngudn hitu co di ¢ su gia ting khac biét ¢ nghia thong ké so véi ddi chimg vé cac thanh phan
ning suat nay. Trung binh hiéu qué kinh t& qua hai ndm ciing cho thay nghiém thirc 4p dung 100% NPK
dat 1ai rong la 148,971 rupees, ti 1¢ B:C la 2.87 va h¢ sO bén vitng SVI dat 0.78. Cac nghiém thirc duoc
ap dung hoan toan ngudn hitu co ciing déa cho thdy khac biét c6 y nghia thdng ké cao hon so véi ddi
ching vé cac hiéu qua kinh té nay (13i thuan, ti 16 B:C va chi sb bén viing SVI).

OMONRICE 17 (2010)



