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ECONOMICS OF DIFFERENT COMBINATIONS
OF ONION + BEET LEAF AND ONION + FENUGREEK
INTERCROPPING SYSTEM

The present experiment entitled Economics of different combinations
of onion + beet leaf and onion + fenugreek intercropping system was
carried out at Research Farm of the Department of Vegetable Science, CCS
Haryana Agricultural University, Hisar during 2018—19. The experimental
treatments, viz. T, — onion seed crop (sole ) at 60 x 60 cm, T - beet leaf
(sole) 15 x 5cm, T, — fenugreek (sole) 20 x 10 cm, T, — onion + beet leaf
(one row) T, — onion + beet leaf (two rows), T, — onion + beet leaf (three
rows), T,— onion + beet leaf (broadcasting), T, — onion + fenugreek (one
row), T, — onion + fenugreek (two rows) and T,, — onion + fenugreek
(broadcasting), were laid out in a Randomized Block Design (RBD) with
three replications. Based on the research investigation, it was observed
that the onion seed equivalent yield was obtained maximum from onion +
beet leaf (one row) intercropping system. All the intercropping treatments
were found more economical as compared to sole crop of onion, beet leaf
and fenugreek. Among different combinations, it is concluded that onion
seed crop intercropped with one row of beet leaf or fenugreek could be
more remunerative for earning maximum net returns of X548175/ha from
onion + beet leaf (one row) and I544247/ha from onion + fenugreek (one
row) than the seed onion sole crop (Rs.511719/ha).

Keywords: Onion, Beet leaf, Fenugreek, Intercropping system
Introduction, yield.
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Introduction

Onion (Allium cepa L.),belonging to Alliaceae family, is one of the most
important commercial vegetable crops cultivated extensively in India, which
is the second largest producer and third largest exporter of onion in the world
contributes around 20.2 % of world production. In India, during 2018-19 onion
was grown over an area of 12.63 lakh hectares with a production of 234.82 lakh
tonnes. Maharashtra and Karnataka are the two leading states occupying more
than half of the total area and contribute nearly 46 % of the total production
of onion in India [1]. Its bulbs contain carbohydrates 11.0 g, protein 1.2 g,
fiber 0.6 g, moisture 86.8 g, phosphorus 39 mg, calcium 27 mg, sodium 1.0 mg,
iron 0.7 mg, potassium 157 mg, vitamin A 0.012 mg, vitamin C 11 mg, thiamin
0.08 mg, riboflavin 0.01 mg and niacin 0.2 mg per 100 g [5]. It is an indispensable
item in every kitchen as condiment and vegetable and liked for its flavour and
pungency due to the presence of a volatile oil allyl propyl disulphide — a sulphur
compound. Beet leaf (Beta vulgaris var. orientalis) is one of the major leafy
vegetables grown round the year in tropical and subtropical regions. Its leaves
are valued for their medicinal properties and are used in inflammation, paralysis,
headache and remedy for diseases of spleen and liver. Beet leaf is a short
duration crop taken as winter crop, mainly sown in October-November at spacing
of 15 x Sem. Its first cutting is taken 35 days after sowing and subsequent cuttings
at 15-20 days interval [4].Fenugreek (Trigonella foenum — graecum L.), belonging
to fabaceae family is widely cultivated throughout the world for its green leaves
and seeds extensively used for medicinal purpose. Its fresh tender leaves are rich
in iron, calcium, vitamin A and C and essential amino acids like lysine, leucine
and phenylaniline [6]. In Northern India it is grown during Rabi season for leaves
and seeds at a spacing of 20 x 10 cm. Fenugreek is a good soil renovator having
property of nitrogen fixation, thus, widely used as green manure crop.

Intercropping refers to growing two or more dissimilar crops simultaneously
on the same piece of land. Intercropping results in yield advantage because the
component crops differ in their use of growth resources. When they are grown
in combination, they can complement each other and per se make better overall
use of resources than when grown separately. Many studies have indicated that
intercropping with different vegetable was more productive and profitable than
sole crop because of complementary effects of intercrop [9].

Materials and Methods

The present study was carried out on onion sole crop and in intercrop
combinations at the Vegetable Research Farm of the Department of Vegetable
Science, CCS Haryana Agricultural University, Hisar during Rabi season of 2018.
The experimental treatments, viz. T, — onion seed crop (sole ) at 60 x 30 cm,
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T,—beet leaf (sole) 15 x 5 cm, T, — fenugreek (sole) 20 x 10 cm, T, — onion + beet
leaf (one row) T, — onion + beet leaf (two rows), T,— onion + beet leaf (three rows),
T, —onion + beet leaf (broadcasting), T,- onion + fenugreek (one row), T, — onion +
fenugreek (two rows) and T, — onion + fenugreek (broadcasting), were laid out in
a Randomized Block Design (RBD) with three replications. The plot size was kept
3.6x2.4m All plants received normal agricultural practices whenever they needed.

After preparing the experimental field, the ridges were made at 60 cm distance.
Mother bulbs were planted keeping 60 cm between rows and 30cm between plants
on a row. Seeds of beet leaf and fenugreek were sown in between rows of onion
crop as per treatment followed by irrigation. Operations like hoeing, weeding and
plant protection measures were carried out as per the package of practices as and
when required during entire course of study. The crop was irrigated immediately
after planting and sowing of beet leaf and fenugreek seeds. Later, the crop was
irrigated 15-20 days intervals according to prevailing weather conditions. In
case of onion sole crop and in intercrop combinations, full recommended doses
of phosphorus (50 kg/ha), potash (25 kg/ha) and 5 of nitrogen (62.5 kg/ha) were
applied as basal dose and remaining quantity of nitrogen was applied as top dressing
in two split doses at 30 and 60 days after transplanting. In sole crop of beet leaf and
fenugreek, the recommended dose of phosphorus and ' of nitrogen was applied
at the time of sowing and rest of the nitrogen was applied at 30 days after sowing.
First hoeing was done 25 days after transplanting, and subsequent weeding were
carried out manually at 30 days interval. The first cutting of beet leaf and fenugreek
leaves was done at 30 days after sowing and another two subsequent cuttings were
taken at 20-25 days interval. In onion, all umbels per plant do not mature at one
time due to difference in the stalks to flowering. Therefore, harvesting was done
3—4 times when about 50 % black seeds were exposed on an umbel. Five
competitive plants were selected randomly from each treatment per replication
and tagged to record the data on morphological and yield parameters explained
as under:

1 Onion equivalent yield

It was calculated as the seed yield of onion sole crop, which could be
produced by utilizing monetary value, which was obtained from onion + beet
leaf and onion + fenugreek intercropping system. It was calculated by using the
below given formula:
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Yo +7%
———szPp
Po

Onion equivalent yield

Where,

Y, = Yield of onion seed in intercropping system (g/ha)

Y, = Yield of green leaf of beet leaf in intercropping system (q/ha)
P_= Price of onion seed (%/q)

P = Price of beet leaf ()

And,

Yo +Ym
Po

=x Pm

Onion equivalent yield

Where,

Y, = Yield of onion seed in intercropping system (g/ha)

Y = Yield of green leaf of fenugreek in intercropping system (q/ha)
P_= Price of onion seed (%/q)

P_ = Price of fenugreek (%)

2. Economic analysis

2.1 Cost of cultivation

The cost of cultivation of individual treatment (sole crop and intercrop
combination of onion, beet leaf and fenugreek crops) was calculated based on
local charges of labour, input and cultural operations applied to raise healthy crops.

2.2 Gross return

The seed yield of onion and leaf yield of beet leaf and fenugreek were
converted into gross return (I/ha) based on local market price of onion seed and
green leaves of beet leaf and fenugreek.

2.3 Net return

Net return (%/ha) of crop produce was calculated by subtracting the cost of
cultivation of each crop from gross return.

2.4 Benefit to cost ratio

Benefit to cost ratio includes the amount of monetary gain realized by
performing an experiment versus the amount it costs to execute the experiment.
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Higher the benefit to cost ratio, better is the investment. Benefit to cost ratio was
computed by below given formula:

Netreturn (% /ha)
=xPm
Cost of cultivation (¥/ha)

Results and Discussion

All the intercropping treatments showed higher value for equivalent yield
of onion over the sole crop except onion + beet leaf (broadcast) and onion +
fenugreek (broadcast). Onion + beet leaf (one row) and onion + fenugreek (one row)
intercropping was statistically at par but gave significantly higher onion equivalent
yield (6.54 and 6.50 g/ha, respectively) as compared to all other treatments. Onion
equivalent yield in onion intercropping with one row of beet leaf and fenugreek
registered 6.17 and 5.52 % higher yield over sole seed crop of onion, respectively.
Different row ratio of onion + beet leaf registered higher onion equivalent yield
as compared to onion + fenugreek system. The maximum value for onion seed-
equivalent yield was recorded in onion + beet leaf one row intercropping system.
The increase in yield of onion seed might be attributed due to the increase in
growth attributes, number of umbels per plant and number of seeds per umbel, as
the main crop onion was slow growing and beet leaf and fenugreek as intercrop
were fast growing with higher price received in the market to give substantial yield
advantage. Similar findings were reported by [7] in potato-based intercropping.

Table 1 —Onion equivalent yield (q/ha)) of onion + beet leaf and onion + fenugreek
intercropping system

Treatments Onion seed-equivalent yield (q/ha)
T, — Onion seed crop (sole crop) 6.16
T, — Onion + beet leaf (one row) 6.54
T,— Onion + beet leaf (two rows) 6.35
T,— Onion + beet leaf (three rows) 6.36
T.,— Onion + beet leaf (broadcast) 6.06
T,— Onion + fenugreek (one row) 6.50
T,— Onion + fenugreek (two rows) 6.30
T ,— Onion +fenugreek (broadcast) 6.01
SEm+ 0.04
CD (P=0.05) 0.11
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The economic feasibility of different agronomic practices is usually a deciding
factor for its adoption by the farmers for commercialization of any crop production
programme. Therefore, it is of common interest to calculate the effect of different
planting methods of intercropping in seed onion taken in this study. Economic
efficiency of various treatments taken in this study was worked out based on
net return. The prevailing market rates remained during field experimentation at
CCS Haryana Agricultural University, Hisar were considered for this purpose. A
perusal of data in Table 2 reveals that there was considerable impact of various
treatments on economics of the factors under study in relation to the other effects
on yield and expenditure involved in intercropping of onion+ beet leaf and onion +
fenugreek. The maximum net return (3548175/ha) and benefit to cost ratio (5.18)
was recorded for onion+ beet leaf (one row) closely followed by onion+ fenugreek
one row (3544247/ha) and 5.16 net return and benefit to cost ratio, respectively
and onion+ beet leaf two rows (3527351/ha and 4.92 net return and benefit to cost
ratio, respectively). It was also found that all the intercropping treatments were
more remunerative than sole cropping (3511719/ha and 4.91 net return and Benefit
to cost ratio, respectively). Sole cropping of fenugreek recorded minimum values
for net return per hectare and benefit to cost ratio (352134 and 1.54, respectively)
followed by sole beet leaf net return and benefit to cost ratio(X56660/ha and
1.62, respectively).Among different combinations, onion + beet leaf one row
intercropping system was found most remunerative with maximum net return and
benefit to cost ratio followed by onion + fenugreek one row. This might be due to
higher onion and beet leaf yield. Fenugreek grown alone was least remunerative
than all other treatments with minimum values for net return and benefit to cost ratio
followed by beet leaf sole crop. These results are inconformity with the findings
of [8] who obtained highest net return and benefit to cost ratio from hot pepper
intercropped with onion. Similar results were recorded by [2, 3] in maize-cowpea
intercropping system and okra based intercropping system.

Table 2 — Economics and benefit cost ratio of onion + beet leaf and onion +
fenugreek intercropping system

Treatments Gross return | Total cost Total cost | Benefit to
(X/ha) (R/ha) (R/ha) cost ratio
T,— Onion seed crop 616000 104281 511719 491
(sole crop)
T, — Onion + beet leaf 91600 34941 56660 1.62
(one row)
T,— Onion + beet leaf 85883 33750 52134 1.54
(two rows)
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T,— Onion + beet leaf 654056 105881 548175 5.18
(three rows)
T,— Onion + beet leaf 634632 107281 527351 4.92
(broadcast)
T,— Onion + fenugreek 636744 108281 528463 4.88
(one row)
T,— Onion + fenugreek 606136 108681 497455 4.58
(two rows)
T,,— Onion + fenugreek 649808 105561 544247 5.16
(broadcast)
T, — Onion seed crop 629922 107481 522441 4.86
(sole crop)
T,— Onion + beet leaf 601433 107801 493632 4.58
(one row)

Note: Sale price of onion seed @ I1000/kg, beet leaf @ I8/kg and fenugreek
@ 37/kg

Conclusion

From the present study, it has been concluded that onion seed crop
intercropped with one row of beet leaf or one row of fenugreek could be more
remunerative for earning maximum net returns of ¥548175/ha for onion + beet
leaf (one row) and I544247/ha for onion + fenugreek (one row) than the seed
onion sole crop (R511719/ha) because of higher yield due to less competition for
nutrients and space.

References

1 Anonymous. Directorate of Economics and Statistics. Ministry of
Agriculture, Government of India. — New Delhi, India, 2021 [Electronic resource]
https://eands.dacnet.nic.in

2 Kumar, S., Rawat, C. R. and Melkania, N. P. Forage production potential
and economics of maize and cowpea intercropping under rain fed conditions //
Indian Journal of Agronomy. —2005. — 50(3). — P. 184-186.

3 Kumar, S., Sahu, R. S. and Painkara, S. K. Biological and economic
evaluation of crops under okra [Abelmoschus esculentus (L.) Moench] based
intercropping system // Progressive Research. — 2014. — 9(2). — P. 291-294.

4 Mishra, B., Joshi, Y. C. and Sarin, M. M. Growing turnip and spinach
on saline sodic soils // Indian Journal of Horticulture. —2003. — 18(3). — P. 13—14.

97



TopaiireipoB ynusepceutetinin Xabapubicel, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 2. 2023

5 Rahman, M. A., Mahmud, J. A. and Islam, M. M. Influence of mulching
on the growth and yield of onion // Technical Journal of Engineering and Applied
Sciences. — 2013. — 3(24). — P. 3497-3501.

6 Ruveyde, T., Esen C. A. and Murat, T. The effects of nitrogen and sulphur
fertilizers on the yield and quality of fenugreek (Trigonella foenum-graecum L.)
// Turkish Journal of Field Crops. —2011. — 6(1). — P. 69-75.

7 Singh, R. J., Pande, K. K., Sachan, V. K., Singh, N. K., Sahu, R. P. and
Singh, M. P. Productivity, profitability, and energy consumption of potato-based
intercropping systems // International Journal of Vegetable Science. — 2016. —
22(2). —P. 190-199.

8 Sujay, Y. H. and Giraddi, R. S. Role of intercrops for the management
of chilli pests // Karnataka Journal of Agricultural Sciences. —2015. —28(1). —P.
53-58.

9 Varghese, L. L. Indicators of production sustainability in intercropped
vegetable farming in Montmorillonite soils in India // Journal of Sustainable
Agriculture. — 2000. — 16. — P.5-17.

Material received on 15.06.23.

*Humew Kymap', C. K. /[xanxap’, M. K. Pana?, Monuxa fHoas’
!CCS Haryana Agricultural Science,

Yupicran, Xucap, XapbsHa;

*Maxapwuii MapkaH/eniBap yHUBEPCUTETI,

Yupicran, Mymana, AmOana.
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MUSA3AbIH OPTYPJII KOMBUHALUAJIAPBIHBIH
TUIMALJIITT + KbI3bIJIIHA KAIIBIPAFBI )KOHE U3
CEBY KYWEJIEPI + DEHYTPEK

«lluasoviy opmypii KOMOUHAYUANAPBIHBIY IKOHOMUKACH +
KbI3bLIUA HCANBIPAZLL HCOHE NUsA30bL ceby ocylieci + ¢henyepexy oOen
amanamoelt ocel sxcnepumernm 2018—19 scvinoaper Xapwsana, Xucap,
CCS ayvinwapyausiivlk yHugepcumeminiy KOKOHIC uwapyaublivlesl
¢axyromeminiy 3epmmey hepmacvlHOa Hcypeizinoi. IKCnepumMeHmmix
emoey, aman avimganoa. T, — 60 x 60 cm nuas mygvimin ceby (mabary),
T, — kwizoLnma scanvipaest (mabarn) 15 X' 5 cm, T, — penyepex (maban)
20 x 10 cm, T, — nuas + gwizounua scanvipazet (0ip kamap), T, — nusz +

KbizbLIUa dcanvipazel (exi kamap), T, — nuas + Kol3vluua dcansipazol
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(yw xamap), T, — nusaz + Kvizeliua scanvipazol (Mpanciayus),
T8 — nuaz + genyepex (6ip kamap), T, — nusas + genyepex (exi xkamap)
acone T, — nuaz + cpenyepex (mpanciayus), pandomusayusianean
oroxmap mypinde opranacmuipoliovt (RBD) Oipee yut pem Kaumananaowl.
3epmmey HeciziHOe nuA3 MYKbIMbIHbIY 9KEUANIeHMMI OHIMI nui3 +
Kblzblauia dicanvipazel (0ip kamapoa) xamap apanvlk cedy dHcyliecin
namuoanany apkKsliivl MAKCUMALObl mypoe aAlblH2AHbl OAUKANIObL.
Bapnvik kamap apaneixkmapel nua3, Kbl3blLiuld JHCanblpakmapsvl MeH
henyepexmiy srcanzbl3 OHIMIMEH CANLICMbIP2AHOA YHEMOT 0en MAHbLIObL.
Op mypii KOMOUNAYUALAPOAH NUA3 MYKbIMbIH Kbl3bliUa Hemece
Genyepex sxcanvipakmapwinvly Oip Kamapvimen 6ipee ceby nusA30aH
548175 iien/2a + Kvizvinuwa scanvipakmapsl (0ip Kamap) sHcoHe nuA30aH
544247 uen/ea + ¢enyepex (6ip kamap) maxcumanovl masa nauoa any yulin
MyKbIM ceOyee Kapasanoa muimoipex 601yvl MyMKiH Oe2eH KOpblmMbIHObI2A
Ken0i nusA30biHy drcanewlz eHimi (511719 pynuii/ea).

Kinmmi ce30ep: nusz, dcanvipak Kul3vluumdacel, enyzpex, kamap
apanvix e2y HCyuecin eHeisy.
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Marepuan noctynui B penakuuio 15.06.23.

3KOHOMUWYHOCTD PA3JIMYHBIX KOMBUHATINIA
JIYKA + CBEKOJIBHBINA JUCT U CACTEMBI
MMOCEBA JIYKA + ITAJKUTHHUK

Hacmosawuii sxcnepumenm noo nazeéanuem « IKOHOMUKA PA3TUYHBIX
KOMOUHAYUIL TYKA + IUCH CBEKIIbL U CUCEMbL NOCEBA IVKA + NAMCUMHUKAY
ObLT NPOBedeH Ha UCCIe008AMENbCKOU (hepme (paKyibmema 080ues00cmed
Cenvckoxoszaiicmeennozo ynugepcumema CCS Xapwvana, Xucap,
6 2018—19 200ax. DxcnepumenmanvHvle Memoobl 1edenus, d UMEHHO.
T, — nocee ceman ayka (nooowea) pazmepom 60 x 60 cm, T, — aucm
ceexnvl (nodowsa) 15 x 5 cm, T, — nasicumnux (nodowsa) 20 x 10 cm,
T,— nyx + aucm ceexnvt (00un pso), T, —ayk + aucm ceexnvl (06a psoa),
T, — nyx penuamotii + aucm ceexivt (mpu psoa), T,— nyk + aucm ceexiot
(mpancnayus), Ty —ayk + nasgcumnux (ooun pao), T, —ayk + nascummnux
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(06a paoa) u T,, — ayKk + nasicumuux (mpanciayus), Obliu pasnosicerst
8 uoe paHOOMU3Upo8anuslx 010xk068 (RBD) ¢ mpems mupasicuposarus.
Ha ocnosanuu npogedenno2o ucciedoanus 0bl10 3aMeUeHO, YMO
IKBUBANEHMHBIU YPOIUCAU CeMAH VKA Oblll NOJLYYeH MAKCUMALbHBIM
npU UCNONL3OBAHUU CUCEMb MENCOYPAOHO20 NOCe8d AYK + JIUCH
ceeKvl (8 00uH pso). Bece meocoypsaousie obpabomru 6viiu npusHaHwl
boniee IKOHOMUYHBIMU NO CPABHEHUIO C eOUHCIMBEHHBIM YPOdICAEM TYKA,
JUCMbEB CEEeKNbL U NAXCUMHUKA. M3 pasauuHelx KoMOUHayuil coeian
861600, MO NOCEE CEMSAH JYKA 8 COUEMANUU ¢ OOHUM PSAOOM JUCTbEG
CBEKIbL UNU NANCUMHUKA MOdICem DbImb 60ee 8bl0OHbIM 01 NOTYYEeHUs
MAKCUMATbHOU Yucmou npubsiiu 6 pasmepe 548175 iien/ea om nyka
+ aucmos ceexivl (00un psd) u 544247 iien/ea om ayka + naxscumHux
(00un ps0), uem nocee CeMeHHO20 JIYKA eOUHCMBEHHbIU VPOdiCAll
(511719 pynuii/ea).

Kniouesvie cnosa: Jlyk penuamviil, 1ucmosas ceekia, NaAiCUmHux,
Bueopenue cucmemul mearcoypsaoHozo nocesa.
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3aka3 Ne 4125
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