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Conclusion

The succssful conducting of front line désnanstra tiors on summmer mungbeasn at
farmers’ fields inspired the farmers for cultivation of mungbean during summes
under irrigated conditions of Pun jab and Haryana. The sdoption of the technology in
abig way proved an eco-friendly sl ternative to summes rice in arder to comsenve the
underground water resources. The dual sdvantage of such tedhnology in temms of
enhancing the income of farmers and improvemeant in soil health helpad in its rapid
Hxead. Thistype of intervention through KVES will help in sugmenting the pulses
production and savethe preciows foreign exchange beingpent on import of pulses,
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3. Inocder tohave a chack on cultivation of summer rice, thers are power cuts
in Punjab and Haryana, but the sowing of summer mungbean also requires
pre-sowing irrigation. Electric power supply may be provided so that the
sowing of mungbean can be done & aarly & possibie to harvest the maximoen
yhelds.

4. More number of front line demonst rations should be conducted on sunmer
nungbesnto gear up its adoption inmoresres .

5. Sound policy on proow ement of produce at Mininum Support Price (MSP)
may scoserate the pace of its adoption because price fuctuations in the
market sometimesdishes rien the farmers,

6. There & scope of introduction of summer mungbesn in other regions ke
Uttr sichand, Uttar Pradesh and Bihar slso where rice-whest cropping system
prevails,

Source of Funding

1. The Sir Ratan Tats Tust was established in 1919 and & ivolved in
implementing various sgricultural projects, through institutional and
individusl grant. The Trust operationalised the “Revivirg Gréen Revolution™
initistivein Punjab since 2002, The Trs ts Chief Partners within the initistive
have baen many departments of PAU which are invalved in the deveiopment
snd demans tration of variows immovativeconcepts to the farmers, Funds have
been pravided to the Diractorste of Extersion of Education, MU for
popularization of summer mungbean and gram & altematives to the populsr
rice-wheal cropping sequence tUrogh field demonstrations covering 17
districts, thereby encowaging crop diversification within the state of
Punjab.

2, The Division of Education, ICAR & funding Niche Area of Excellence under
plan scheme “Strengthening and Development of Agricultur sl Education”
since 2005. The CCS HAU Hisar i implementing Research and Development
on Resource Comerva tion Technologies as NicheAres of Excelience. Through
this project, 12 KVKs have been provided funds for popular ization of summer
munghean in districts of Haryana following rice-wheat cropping system.

3. The Division of Agricultural Extension, ICAR has been provided funds through
DAC under 1S0POM (Integrated Scheme of Oilseads, Putes, Oif paim and
Msize ) fordemonstrations on oiseed and puises.
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Fioweword

Pulses are important for setsinability of owr &gricultural production System
through biological nitrogen fixation in soil and nutritional security of weaker section
of saciety. Indis has long béen dependent an imports to Tulfil its demand snd supply
S4p as the production of pulses has more or less been at the same level. Ths, there
Ba need to incrase the avail ability of pulses ither by enhancing the productivity
fevel or by increasing the sresunder pulses,

Production of pulses in cereal based cropping sys tems such asrice-wheatwiil add
1o the axtainability of this system by emuring both nitrogen economy and improved
soil hesith, Mungbean fits wedl in this cropping system without &y major
competition with the main crops and the expansion in area & passible due {o
availsbility of short durstion variat s of this crop.

¥eeping i view this, large number of front line demonstr stions on Surmmer
mungbesn have been conductad by Krighi Vigyan Kendras of Haryana and Punjb.
This but it in portr ays the succes ful experience of summer mungbeasn cultivation in
betwesn rice and wheat,

| appreciste Dr. K D, Kokate, Deputy Director Genersl (Agricuitural Extension)
and his team for bringing out this vsluable publication on “Summer Mungbesn
Intersification™ which will inspire the fanmners of Punjab and Haryans to take the
dual advantage of enhancing their incame while ma int aining the soif fertility.

-
(S. ayyappan)
Dated the 6thDecamber, 2010
New Delthii
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Future Strategles

1. The farmers are dependent on single variety SML 668 Lill today. There is need
of mare concenlra ted ressarch efforts on evolving more varisties which can
mature in 60 or tess daystofitin rice-whaa tcrappingsequence.

2. The séad producing agencies should take up the seed production
programmesof summer mungbesn Lo make the sead available inabundance.
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(vii) Pre-marsoon raims damage the crop
{viii) Bluebull dsmage
{ix} Non-avaiiability of bio-fertitizers for easyscoes to farmers

Area expansionunder summer mungbean

The an-fam research involving fammers directly encowaged them for adaption
of sunmmer mungbasn in larger ares in axtem Haryana whers rice-wheat cropping
system is practicad in sbout one million ha for the Last three decades. The fammers
have sccepted the technology ina big way for its dusl advantage in the formofvaie
addition i.e. third crop of mumgbean in lieu of summer rice in irrigated agro-
ecasystem sdits favorable effect onrice and wheast productivity. Though, there i
no official Girdawari for recard on ares under summer mungbesn, yet the dats
repartad by respective district headquarters in Zonal Research Extension Advisory
Committes meetings in Haryans has shown that the srea under summer mungbeasn
increasad manifold from 400 ha (2006) to about 35000 ha (2009} as shawn in Tabie
16. No Girdawari & conducted in Punjab also, therefore district-wise data on
summes mungbean & not available. Howewer, the arés under summer mungbean &
sppeaximat ely 70,000-80 ,000 ha and confined to cantral dist ricts of Punjab,

Table 16: Area under summer mungbean in Haryans

Kurukshetra 100 4«0 4500 1150
Kanha @ w0 1000 3000
Ambala =0 2900 3000 3000
Farddxd 100 20 2000 10500
And 100 @0 200 2500
Panipat - Lid 500 1500
Yamera Nager » . 00 500
Total 400 1% 14900 35000
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Specislists of the ¥ishi Vigyan ¥endras of Punjab and Haryana for praviding the
technical reports and infarmation in respact of summes mungbean relsted to their
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farmens forproviding the fead hack and adoption of this crop st large seale in Punjab
and Haryana,
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« Employmenttolandlesslaborers

Though the variety SML 668 gr own dur ing sumimes season has the characteristics
of synchronows maturity (80-90%), the farmers prefer the picking of pods as and
when they mature. The picking of pods & genarally done by hired bour and
comequantly employment is provided to landiess abour during lean manths of
LTINS S8 2500 .

« Availsbilityof pulses to resource poorcommunity

In general, the resource poor commanity fails to purchase the costly pulies for
hame consumplion and their diet ramais nutritionally imbalanced . Majority of the
farmers getthe pickingof mungbean on share bas is, The Wabour engaged in pick ing of
pods get the share in kind and nurgbean has become available to their family
indirectly and ult imately the poor mes's nut rition can be improved.
* Increase in pulses production

Bringing more area undéer summer mungbesn would facilitate the praduct jon of
pulses in the country. The dominance of rice-whést cropping system in the indo-
Gangetic Mains does not sllow snyshif tfrom ceresls Lo pulses and intensification of
the existing copping system with summer mungbean would cer tainly snhance the
production af pulses.
« Savingofforeign exchange

T mest the shartfall of pulses, import of pubses is done every yasr and the
quantum of import isincreasing with the growing demand of pulses. The import of
pulses have gone fram 3,13 1akh (1991 ) to 27.91 [akh tones (2007) and huge amount
of foreign exchange & being incurred on import, In the year 2008, the farsign
exchange amounting 5375 crores was ncurred on import of pulses. Probably this
foreign exchange can be savad by incressing production of pulses in the contry
itsalf through summer mungbesn infusion in existingcropping sys tem.
Constraints

- \BJ\\' =

(i)
(i}
(i)
(iv)
v

(vi}

Availability of limited short dur stion varie ties

Lackof propar marketingin frastruct e

Lackofprocessing indus Lry and value addition

Poor dissemina tion of package technalogy

Less svailability of irrigation water in summer epecially at the time of
sowingin the second fortnightof March or first fort night of April

Poor yield of pulses
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Advantages of summer mungbean
» Efficient util ization of vacant flelds during summer season

The mest of the fields vacated by wheat remain vacant and very few are
occupied by either green manure crop or summer fodder after impasition of ban on
summes rice in Punjab and Haryana, The fislds could be efficiently utilized by
Srowing sumnermungbean during summer sasson.

« Conservationofwater resources

Cultivation of rice during summer consumes mare water compared Lo kharif rice
and cotequently underground waler resources are recedad, Summer mungbesn
requiresonty two irriga tions wheress summes rice neads 25-30i rriga tiors {reports of
farmers). Water resources can be conserved by replacing summes rice with summer
mungbean in the fertile zone of North India.

+ Value addition torice-wheat croppingsystem

Farmers used 10 grow summer rice 1o gt maximum output following intensive
agricul tur e ta get maximum monetary benefits without considering the impor tance
of water resouwrces. After imposition of ban on summer rice the fammers (ost the
income ot herwise received from summer rice. Inchsion of sunmer mungbean in the
ex isting rice-wheat cropping sequence can add value to the system which provides
sdditional ncome to the famess.
* Improvementinsoil health

The detenorated soil health can be restored by interjecting sy of the legume
crogs in between the cersals but not at the cost of main crop. Short duration (60-70
days) varieties of mungbean can be successfully grown during summes. Mungbesn
added nitrogen to the soil through biologicsl nitrogen fuation and the left over
residuesof mungbean mproved the physical and biolog ical properties of soil.
* Increase inproductivity of rice and wheat

The beneficial effect of mungbean Laken in betwesn the rice and wheat crops
has been obsarved in enhanced productivity of rice and whest crops. By growing
summes mungbean in the nitch, the grain yield of basmati rice incressed to the tune
of 11 $incomparksan Lo rice-whest crop rotstion devoid of summer mungbean. The
effect of summer mung bean was noticed in whest akso grown after baumati rice and
the wheat productivity incressed by 4 % under summes mungbean-basnati rice-
whest Cropping sequence.
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Prafice

Rice-whest cropping systemis prevalent in the indo-Ganget ic Plains for the last
three or mare decades. The continuous dominance of rice-whest cropping sequence
in ir rigat ed Agro-ecosys tem particular by in Pun jab and Haryans has resulted in many
types of agro-ecological prablens viz, depleting status of soil health, herbicide
resistance in whest, excessive we of water resources and over exploitation of
undér ground water, The practics of cul tivation of sumener rice has further warsened
the situation. The buming of combine harves ted residues of bath rice snd wheat has
alterad the biological properties of soil reulting in decrease of nutrient use
efficiency. The all agparent comequences of this crapping system are refiectad in
either stagnating or decrexsing productivity of rice and wheat crops. Under such
circunstances, the policy planners, sgricuitural scientists and farmers are forced to
think sbout the altematives or ameliorations to carrect the rice-wheat cropping
system.

On Lhe other hand, nesither the scope of diver sion fram rice and wheat norelastic
gread of wil to sccommodate pultes in order 1o feed the continuous growing
population i our country locks remote possibility. Thus, the efforts need to be
concent rated on formut ating the s trat agies wiiich can not only main Lsin the present
fevels of productivity but enhance the over sl production of food grains. The
wientific mterventions helping to enhance the soil fertility and improve il
productivity while simultansowsly conserving the scarce water resources nesd to be
evolved, Thers is great scope of judicious utilizstion of fields vacated by wheat
before tramsplanting of rice during summes. The summer mungbesn can be essily
nfused in rice-wheat cropping sequence. The tachnokgy praviding eco-friendly
wlutions to summer rice have been demans trated in the farm of summes mungbesn
at the farmess’ fiedds in Punjsb and Haryana through Kishi Vigyan ¥endras, The
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detailed reports on success of summer mungbesn cultivation in between rice and
whest through front line demonstrations are given in this bulletin. Adoption of
surnmer mungbean in irrg sted agro-ecasys tam will help in enhancing the soil health
and consequently improving the profits of the fammexs giving value addition to rice-
wheat cropping system. By bringing mare ares under sunmmer mungbesn, the

VERTICALAND HORIZONTAL SPREAD OF SUMMER MUNGBEAN
(An Example in District Kurukshetra)

nutritionsl status of resource poor farming community may be improved theough :zdmu:u“mm — M“m"“' — :‘:’m":'
sugmenting the pulses production in the country. We hope that this bulletin will & W Pl Kurdehotra
certainly act as quide to the Nidd funclionaries and progresive fammers in further
disenmning ting the technology resulting in hariznt &l spread of summer mungbean in 1
Indo-Gangetic Plains. Front tne demonstrations 1itated 1 2005
and 2006 x farmers fields i Distrie
r —1
Authors
Sh. Caran il . Gardev Sthah
Vil Svwam r Vil adhon
- Techncal
Seed Supplied to Seed Supplied to
31 farmers of 19 17 &rmers of 21
Vilages Vilages
r
AOx D
locations during
the year 2007
Area under summer n Dutrict Kunush otra
L | Crossed 4000 ha during the year 207 and 11000 R | ¢
during the year 2009
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moisture and restricts the gamination of weeds. The compar able grain yield was
oblained under zero tillage conditions. This technique of raising summer mungbesn
reduced the cost of cultivation and in-situ comervation of wheat residues shall
improve the soil properties, Furthermare, such practice of resource conservation
may help in checking the buming of whest residues, & resultant of combine
harvesting. Though, most of the frant fine demonsts stions were conducted under
so0od tith conditions, Kishi Vigyan Kendra Kurdshetra (Haryana) laid out the
demanstrations under zer ot illage conditions ako.

'4; ’I . :'—f-h.\-; = ‘ : - 4 £ » N
Summer mungbean under zero tillage conditions

Availability of Quatlity Seed

Mastol the seed of variety SMLE68 remained availshie in Punjab during 2006 and
2007 and the farmers of Haryana fetched seed from Punjab. Thereaften Haryana
also tock wp veed production progr amme and made available to farmers of Haryana.
The certified seed product ion of sammer mungbesn varieties shoukd be stepped by
the state govemments of Punjab and Haryana, Availability of qualily sweed in
sbhundance can furtherincrease its scresge,
Produce Procurement

The market rates of mungbean produce varied from RS, 1800 to 5500/~ per
quintal duringthe years 2005-2010. 1Tthe price riks aré overcome, the famers will
certainty make summer mungbesn s part of their cropping System irrespect ive of the
weather sbrasions. Procurement policy of produce st Minimum Suppart Price (MSP)
lie cerenls may help the ares apansion under sunmer mungbeasn in rice-wheat
cropping System to enable the fammers for its sccsderat ion, The MSP of Mungbean has
beenfixed atRs, 3100/-
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found pr omising during its testing at KVK Langroya (Punjab) during the year 2009,

Krishi Vigyan Kendra Sangrwr Pun jab ) recorded camparable results on new vaniety
of summer mungbean PAU 911 in front line demans trations during the year 2008 snd
2009. The character istics of SMLE6E in the form of short duration, non-shat tering of
pods, synchronous maturity and high yield have become the first choice of the
farmers in Pun jab snd Haryana for its propagation in a bigway.

Sowing Time

Though, the recammendead time of sowing of summer mungbesn is the manth of
March in Punjab and Haryana, but the March sowing is fessible only in the lidds
vacated by sugarcane, toria, polato, peas and other vegetable crops . Incase of rice-
wheat cropping System, the sowing could be possible after harvest of wheat in the
first fortnight of April. Time of sowing was found & most crucial factor becase the
per jod util ized for cultivation of snmer mungbean & limitad (defined) i.e. between
harvest of whest and trasplanting of rice. Each day counts in cultivat ion of summer
mungbesn. The sowingshould be complet ad s early s possible just after harvesting
of whest snd up Lo thitd week of Aoril. The crop sown early maturés by 3° week of
June and escapes the e arly mansoon.
krigation

The cultivation of summer mungbean & possible under irrigated conditions only.
It requires two irrigations i.e. at 20-25 and 40-45 days after sowing irrespective of
pre-sowing irrigation. Further ir rigat ions not only prolong the maturity but siso lead
to nan-synchr anods maturity of pods and single ha rvest ing & not possible.
Weed Management

Gener ally the weeds problem is negligible in crogs geown during summer sessan.
In summes mungbean , weads can be easily controlled by mechanical hosingatabout
20 days after sowing. Application of Pendimethatin (30 E.C)) @ 1.0litre a.i. per ha as
pre-emengence keepsthe field weead free,
SowingMethod

Though, there exists recommenda tion for sowing of mungbean in well prepared
fislcls in rows of 20 cm apart at optimon soil mosture, the Swing can be done under
no-Lillage conditions also. The farmesy panticipatary ressarch conducted by Krishi
Vigyan ¥endras revesied thatafter harvesting of wheat, pre-sowing irrigat ion would
be spplied in the un-tilled fiekls keaping the wheat stubbles intact. After 3-4 days,
sowing can be done using seed cum fer til izer deill Kesping the sead rate 25-30 kg per
ha. The left over biomass [straw) of wheat acts & mulch which conserves il
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« Publicity of success stories

The success stories of farmers who grew summer mungbesn sucoesfully were
highlighted in the Dsily News Papers and the reponse was received through
teleghonic calls to Krighi Vigyan ¥endr . The innavative farmers were asured for
raising sunmes munghesn at their fields in Lhe next weason and they did the same a3
reflectad in the area expans jon under summer mung bean in Haryana and Punjab.
Productivity Realizationof Cropping System

The cultivation of surnimes mungbesn was propagated & an option of third crop
to discoursge summer rice, But the farmers reslized the leguminows effect of
summer mungbesn on the rice-whest cropping system & & whole in tems of
enhanced productivity of rice and wheat 815, The mungbesn grown during summer
improved the properties of wil reflected in yisld enhancament of nice and wheat
following mungbesn. The famer sharvested 9-12% and 4-63 higher grain yield of rice
andwhest, respectively following mungbe s duringsummes (Table15).

Table 15: Effect of mungbean on productivity of following rice and whest crops.

Cropping Pattern Grain Yield (gha)
200607 2007-08
Bazmati Wheat Bazmati  Wheat
Wheat basmat! rce 134 S8 155 a8
Wheat munghean dazmati rice 72 4.5 94 5.t

Critical Factors dentified

The successful cultivation of summer mungbean depends won some critical
agronomical pr sctices a8 abserved during front line demons trations,
Varieties

Selaction of varieties for cultivation of mungbesn during summesr sesson is
crucial factor. Shart duration varieties having comparable high yield potential which
can mature in 60-70 daysare ides! forsummer cult ivation. The variety SMLE66S found
best smong il for cult ivation during surmer becase this variety matures in 62-68
days with 3-5 days deviation. Research efforts arean to develop new high yielding
varieties of summer mungbean by both the universities st Hisar snd Ludhians . Anew
variety SMLB3Z has already been redeased by PAU Ludhians and varietiss MH 318 and
MH 421 are in pipeline for release by CCSHAU Hisar, These varieties have given
promising resul ts under on fanmm trials. Varieties MH 318 and MH 421 mature in 58-63
days and the grain yield & also comparable to SML 668, The variety SML 832 also

SUMMER MUNGBEAN INTENSIFICATION

Introduction

Pulses are the next only to ceresis in terms of national food and nutrional
swecurity and have been considered the best options for diversification and
intersification of agricuiture for their intrinsic values. Rice-wheat cropping system
costituting the domain of Indo-Gangetic Plains remains dominant in north-westem
partincluding Pun jab and Haryana for the last three decades due to all apparent
ressars of ssoured output with no risk. Secondly, the farmers pr eférance for rice-
wheat cropping system gained impetus due to government spport far increasing
food grains production to feed the increxsing population. Thus, there & need to
incresse the pulses availability sither by enhancing the productivity leveds or by
increasing the ares under pulses. The present food gr sins situst ion scrass the world
does not aliow the shift from major food grain crops particularly rice in Kharif
towar s pultes, Thersfare, the efforts need to be concentrated on multiple nd use
Brough increased cropping intensity to harvest maxnum per unit land area under
cultivation. ¥eeping in view the above facts, front line denmonstrations were
conductad by KVKs at farmer <’ fislds to sugment the pulses productionand to restare
the degrading soil health 1o sustain the product ivity of systam while conterving the
natural resources

Scenario of pulsesinindia

India is the major pr aducer and consumes of pulses in the world accounting for
about 25 per céant of global production, 27 per cent area, and 34 per centoflood use,
The atest estimates indicate that the present production of pulses & 15.1 million
tones coming from an ares of 23,88 million ha in the country. About 85-90% of the
pulses are grown under rain fad conditions and only 10-15 % ares under pulss &
irrigated. Putses sre mainlygrown on marginal and sub-marginal land with lowinput
wmage the, expasing pulses production to westher relsted yield rigks. The aversge
growth rate of pulses was 0.96% during 1938-2008 which & below the required
growth rate 1o meet the domes tic requirements. Pulses have shown redatively lower
yield gains compar ed with other crops under better management conditions. This &
the main cause of major geographical shift in pultes cultivation from better-
endowed region of North Indi s to fragile environment of central and south India. The
poor comparative economics af pulses an one hand and rice-wheat cropping S ystem




R

R e T WY R e -

on the other hand is sttracting the farmers to follow caresls bawed aroping
wquence in North India.

The per capita availability of pulses in the counlry is mare or l&s shawing the
declining trend since independence. According to World Hesith Organization
Standards | thare should be 80 gm pultes per capita per dayin the normal human diet
but unfortunately, the per capits availability ol pulses in our country has come down
from 64 gm (1951) to 32 gm (2009). Per capila comumption of pules winch has fslien
by aver 53 % from 27.3 kg & yesr in 1958-39 t0 12.7 kg & year currently and s
anticipated to fall further to 10 &g by 2010 due to decline in their production and
continuously rising prices. Thus, there & wide gap in raquirement and svailabilityof
pulsss in the country. At present, there & shartfall of pulses in the country ta the
tune of 2.5 to3.0 million tones.. india is the top mporter of pulses with 19 % share of
the workl imparts and 27.91 Lakh tones of pulses were impor ted in the year 2007, in
ardertobridee this gap, itnecessitates sttaining the growth rate of over 2% in pul s
production. Tomake up the shortfall in supply of pulsesbes ides furt her demand from
burgeaning populstion and feed industry, at least 20 and 24 million tone of puise
are required by 2012 and 2020, respectively. Moreaver, the demand of puises &
projectad 45 19.2 million tones by the end of X1Pan. inorderto meet the demand of
pulses, the import of pulses B tremendowsly inCressing every year and the
magnitude of pulses import has increased from 792 thousand tors worth Rs. 473
crore (1990-91) to 1608 thowsand tones costing Rs. 2347 crores (2005-2006).
Recently, India has contracted for 3.39 lakh tones of pulses during the current
financial year (2010-11) according to & atest update from the ministry of consumer
affairs.

Importance of Pulses

Pulses are adible grain legumes,
commanly wsed as lit seeds and
sometimes the whole graing. In India,
commonly used pulses are green gram,
bengal gram, lentil, ahar and kidney
beans, Pulses are calied wonder food as:
they are low in fat and absort the flavour
of spice and herbs, making them fun and
tasty to esl. Paople have been esting
pulses for thowsands of yesrs and these foods are the main source of protein inmany
cultures all over the warld, Beans and lsgumes have all the nutrieants that are now
recognized & important in preventing heart disease, cancer and abesity. They are
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Vice-Chancel lor, CCSHAU Hisar along with foreign delogates
at the Field Day in village Adhon (Kurukshetra)

cult ivation at their fanms. This appraach proved successlul for hori zont sl exparsion
of summes mungbesn in rice-wheat system. The seed of summer mungbesn became
available to more farmers during the years 2007 onwards thr ough fanmey’ to fanmers
approach.

+ Publication of Bulletin in Hindi

Krishi Vigyan Xendra Kunikshetrs and Directorate of Extension Education, CG
Haryans Agricultural Univessity Hisar published & bulletin namely “Geinhu-Dhan
Phasal Chabra Mein Grishmakalin Moong . This bufletin was circulated to all the
deputy directorsof agricul ture stationad at districtheasd quarters in Haryana for giread
of technology part icularly in the damain of rice-whast cropping system.

felease of Bulletin on Summer Mungbean by
Hon'able Chief Mintster of Haryana

O
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Table 14: Details of field days on summer mungbean organized in Haryana.
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Figure 74 8 : Detatls of field days or@ntzed on summer mungbean in

Punjad and Haryana.
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high in complex carbohydrates, proteins, fibre and extremely low infat. Putes are
one of the sources of protein in the diet, other than mest snd dairy products. For
veget sriams, pultés are & vital part of life and for non-veget ariars pulses offer an
altemative source of protein without fat with Lot of fitx &. The oid saying “Dal-Roti”
s the combinstion of pulses and cereals providing balanced food in tems of
mutrition.

Composition of pukses

Pulses cantain protein, carbohydrates fat, caldium, phogphons, iran, and are
source of energy. Pulses supply the same smount of cslories &s cerealsie, 350 keals
per 100 gm of dey weight . The protein contentof pulies i 20-25 %, about twice a
much & cereals, making them the most economical source of protein, The fat
content of pulses is neagligibie being 1-2 gm per 100 gm. Pulses provide sbout 60 gm
of carbahydrates per 100 gm. Whole pulsés are good sowr ce of B-camplex vitamins,
The iron content of pulses & highi.e. 8-10 mg per 100 gm. The calcium content &
bet ween 100-200 mg per 100 gm. The pulses are good source of zinc and copper.
According o Dr Sunita Bhatti, a dietician at PGl Chandigarh, in her article in "The
Tribune”, stated that fermentation of pulses to produce idli, dosa, dhokda &tc.
enhances its contents of vitaming of the 8 grow and decreases the ievel ol plytate,
which decresxses calcium, iron, and zinc absorption and trypsin phibitor, which
decrasses the digestibility of proteins. Some whole pulss are sl s good source of
magne um wiichhelps to lower Bood pressure.

Mungbean

Murgbean (Vigna radiate L. ) or green
gram which & commanly known & moong
© an important pulse crop grown in our
contry, and accounts 11 % to the total
production of puBes. Mumgbean &
generally short durat ion r op compared to
other pulies and & essily accommodated |
in most of the crop rotatins which
provide & small nitch batween two major -
crops during summes o Kharif, Mungbesn
& delicious pulse and & considered as first choice among pulses particularly in
narthem parts of the country. Green gram s genar ally recommended by doctors for
growing children, old persoms and patients dus 1o its amy digetibility. Esting
mungbésn sprouts B indeed & very important part of haalthy eating. Hall & cup of

©
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Table 1 : Nutritional composition of mungbean,

Carbobydrates "3
Dietary fibre 15
Sugas B
frotein g
Fa "
Saturated fatty acids 0
Crolesterol 0
Vitasnin € 4.8
Calctum Blmg
fron 6.7mg
Energy 347 kel
Sourca Wl (www gy o 0 @ bt bm

almast any sprouted seed provides vitamin C equivalent to six glasses of orange
juice, Therefare, & pisteful of grouted moong chat and salsds & a tasty and
hesithy way of getting daily dose of vitamins, Mungbean & also 8 good source of
protein, thismin, ron, magnesium, phasphons, potasium, copper, folate and
manganese, The nutritional compasition ol mungbean & given in Table 1.

Importance of pulsesin agriculture

Besides the impartance of pulses in food, these are equally important in
agricul tur & stream from soil hesith point of view, Pulies are lguminows in nature
sd add stmosphes ic nitrogen Lo thesail. Pulses act asnatural source of nitrogen
through the process of biologicsl nitrogen fixatation. Most of the pulse crops fix
appr aximat ety 50-70 kg nitrogen per ha, The root nodules of puises are rich source
of nitr ogen and the rool residues [&ft in the field enhances the fertility of the soil.
Rice-whest cropping system epecially in Indo-Gangetic Plains bacame dominant
and wil health dectined to support the crapping system to harvest the potentials.,
Intensive agriculture in irigated agro-ecamystem particdarly in Punjab and
Harysnahas declined the fer tility and productivity of soil. Adocumentof Ministryof
Agriculture, Govt. of India reveals that soil arganic carbon and nitrogen was lower
in & much & 62% and medium in 37 % of soil samples tested from the 37 dist ricts of
Punjab and Haryans in the year 2006-2007. The latest reports form Haryana
indicated that 91% and 82 % soil samples were found low in organic carbon and
phosgharus, respectively, Inclusion of pulses in the carsals’ basad cropping System
i of utmast importance to révive thesoil hasith in terms of chemical, physicsl and
biological properties,
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+ Publication of popular articles

Popuiar antickes on cultiwation of summer mungbesn were got publighed in
Haryana Kheti and Kheti Dunia for readers (mostly progressive farmers and
extension funclionss s ) of these magszines,

+ Fidlddays

The conceptof “seeingis believing™is most effective in getting adoption of any
tachnology. Fisld days st farmer’s fields were organized to show the warth of
demorstrated technology. Atotal of 62 fisld days (36 in Punjab and 26 in Haryana)
were organized in different districts during different yesrs; wherein 4749 and 1823
farmess in Punjab and Haryana, respectively saw the crop of summer mungbean
grown under front line demonstrations at fammers’ fislds,

Table 13: Details of field days on summer mungbean arganized in Punjab.

W n'h,-f W ,ﬁg_g- Pt uul m
Amritsar 1 Ex) 2 0 1 10 1 L=
Yapurthala . 1 “% -

Patida 1 120 . . 1 148 1 2
moga « m 1 LR S
Jaadhar . . v 1 Pl » .
Fridot - . . . 1 1w
Ferozepur 1 42 - - 1 5]
Smrala . 3 16 ke 3 169
Srgrr 4 %0 2 o 1 o . .
Snatinds » » . 1 11
Tota 7 1692 1 1526 L 782 10 743

+ Farmers tofarmers approach

In the years 2005 and 2006, the produce of summer mungbesn abtained from
front fine demons tration plots was kept by the farmers and this produce was made
available to other farmers of the same village or vicinity for sowing purpase in the
next sexon, The farmers sppliad the seed in the form of gr sinsto their relatives for
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« Display of banners

For spread and adoption of summer mungbesn in more ares, bamners shawing
photographs of mungbesn crop were displayed st fammers public places tike grain
markets, rural petrol pumps and rosd sides. The telephone number of Krishi Vigyan
K dr & were a0 displayed on the bannars resultad in a large number of telephanic
callstoKVKsregarding the cul tivation of munghe an in summes sassan.

« Distribution of pamphlets

Marry Krighi Vigyan Kendras got printed the pamphiets on sucoss of snmes
mungbean and il effects of summers ricefor dis tribut ion among fames . Forcrast ing
awarensss among farmers pamph lets were & ko placad at centers tike IFFCO, KRIBHCO,
MiniBanks [CoopearativeSaocieties |, Kisan Clubs and Departmentof Agricul ture,

+ Personnel contactprogrammes

The parsomel contact programmes were made to adopt summes mungbean and
the farmers were convinced shout the importance of pubes in agriculture and
wamed sbout the depleting water resources, Al the farmers visiting Krishi Vigyan
¥endras for seeking advice even on other sspects were told sbout impor tance of
surnimes mungbeasn cull ivation.

+ Organization of Moong Gyan Diwas

In monthe of March and April, special “Moong Gyan Diwas"” were organized at
Wilages addressing the farmers to include summer mungbean in their cropping
swquence, All the technologies relsting to cultivation of summer mungbean wers
highlighted during thess progr ammes,

* lIn-service training

Tainings to the extension warkers (Agriculture Dewslopment Officers) of state
department of agriculture were imparted for spread of mess sge at large seale,

« Broadcastoftechnologycapsule

Atechnical capsule was prepsred by Krishi Vigyan ¥endra for daily brosdcast st
Allndia Radio ¥urukshetra. This capsule was braadeast in the montie of March and
April %o that the message may be sent 1o all listeners of Krishi Programme through
Akagrwani (Prashar Shar ti).

+ Broadcastofphone-in-programme

A special broadcast of phone-in-gr ogramme was made by All India Radio
Kurkshetra, During this broadcast all queries conceming summer mungbean
cult ivation wer eaddressad by the KWK specialists,

Rice-wheat-rice: An Ecological Curse

Due to confirmed market procurement of produce and convincing econamics,
the farmers are still nclingd Lo follow the rice-whest cropping System with no eyeon
Ing term comequences on il and water savironment, the baseing for crop
production. The situstion worsenad further when the farmers started taking one
mare crop of rice during summer befare the main crop of kharil rice. Harysna wed to
be the typical exampie, whers ot least on 155 of the one million hectare rice-wheat
ares, fammers prefer embracing rice-whest-rice rotstion. Under such
circumstances, the double crop of rice exhsusted underground water resourcs to
anextent that the water table in the Kurukshetra district which was at a depth of 7
meters in 1984 reached at 30.25 meters in 2009. The picture of water under the soil
inPun jab also & grim showing over-exploitation of underground waterin 103 of the
137 blocks . Kesping in view the concems over depleting water table, it was fait that
unless the farmers of state diver sify to other crogs, the nations’ food security would
be threatened in the nexidecade as over 75 % of the state Hields would become rain-
fed. According torecent reports, the continued sowing of paddy & resuiting in the
dropping of water tabie consstently in Punjab (The Triune, 05.02.2010). Similar
fall in water talie happenad in sastem Harysna also All tube wells in Punjab and
Haryana dominating rice-whesl crapping sequence have been converted from
shaliow Lo deep submes sibie wells up to 8 depth of 300350 feet. Instaliatiors of
deep sbmensible wells are beyond the reach of nall and marginal fammers.
Therelore, rice-wheat-rice system became an ecological curse a3 the availability of
water & axpectad to decline by aimast 40 to 60% in the next three decades,

Furthermore, during the last few years the production & well as productivity of
ricewhest cropping system has become mare or lews stagnant. This high input
farming dependent an chemical fertilizars and indiscriminate we of pesticides has
adversely influenced the physico-chemical and biokgicsl properties of soil besides
the over exploitation of water resources. The scientists analyzed the comequences
of this high intersity cersals dominated cropping system, and slarmed by this, the
departments of agriculture of both the states issued fervent sppesl and launched
virdent campaign against senmer rice cultivation. The govemment of Punjab and
Haryana have imposed ban an transplanting of rice before secand fortnight of Ane.
Such cautions minimized the srea under summer rice but the farmers remained
dissatisfied due to prospect of loasing income, which they were otherwise getting
frama third crop.
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resources and deledorat ing soil heslth cautioned the policy planners, scientists snd
farmers. The fanmers were made sware and massive campaigns were lsunched to
stop cultivation of summer rice and in lieu of summer rice the emphas is was given on
green manuring with Sesbania oculeata to imprave the soil health and to save scarce
water rmowces. The impact of green manuring with Seshanio aasleats was not
convincing in direct monetary outcomes and the anly option teft was to have vale
sddition Lo the existing rice-whest cropping system 1o make it more remunes alive
and sustsinable. This type of intervention in the form of summes mungbesn as an
&l ter native to summer rice was suggest ad to farmers but the recammended variaties
viz. K 851 and SML32 could not lure the farmers for low productivity. The variety of
mungbesn SML 663 released by Punjab Agricultural University Ludhians and has its
origin to Asian Vege table Ressarch and Development Centre Taiwan in the year 2002
andfits in the rice-wheat cropping sequence. The Zonal Project Directarate Zone-1
through its Krishi Vigyan Kendras led the fanmesy’ field research through front line
demonstrations to provide sn eco-friendly superior or framer's sat Bfying sit emative
to utilize the vscant fields during
wmmer with mungbesn instesd of Nn..
mmer rice, Theomdmtmd
front line demons trations on Sumames l‘
mungbesn in the nitch available after
harvesting of wheat and before
traspianting of rice became &
alter native Lo summes «ice, improving
profits of the system vis-a-vis
conserving scarce water resaurceswhileimproving soil heaith,

Why SummerMungbean?

Though, there are eco-friendly superior sltematives to summer rice ke
Sesbhania commanly known &5 dhaincha and summer mungbean as discussed above,
yet & compar son & required between these two alo to convinee the farmers far
wisdom. The farmers prefer o grow & crop which & more beneficial and
remunerative,

The Table 2 reveals that growingof summer mungbeasn has an edge over Seshania
for all parametecs, )t & wise Lo grow summer mungbesn instead of Sesbania in the
larger prospects of resowrce conservation (water and rutrients), soil health
improverment, augmentation of pulses production, employment to andies and
enhancement in profits of the fammers. To popul arize this tectnology, large number
of demaons trat ionswere conducted by KVKsof Zane 1.
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Table 11: Dﬁdk of trainings on cult ivation of sunmer mungbean imparted to
extension functionaries in Punjab,

Ametsar - - 1 - - 1 |
Hopar 1 1% 1 10 1 7 1 ]
Patiata = . - » 1 n 1 9
Mogs = . 4 L1 . . 3 n
Faridkot - - - 1 11 1 1%
Ferczepr 2 “ - . - . - .
Sanmia . * 1 19 * , 1 10
Sargrur . - 1 10 1 0 1 %
Total 3 59 L] t 1 4 " 9 121
Table 12 Details of trainings on cultivation of summer mungbean imparted to
extension functionaries in Haryana,
Kungkshetra 1 n
Pamipat - 1 ] . -
Ambala 1 30 - - - - - .
Katthal . - 1 0 1 2% 1 0
Jrd 1 n 2 n 1 £ L] 1 15
Total 3 a3 5 102 - 100 3 o7
o35l fw
- !
3: i 100
;i * Ei @
i {. 0
2 o ==
i ]
1 04 : )
20 mw m 0 I8 2007 M08 N
Yaurs
m.! Figure &
Figure 546 : Dotk of trainings imparted to extension functionaries on cultivation
dalnm-m hPunjnbandHlyma.
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Table 10: Details of trainings on cultivation of summer mungbean imparted to
farmers in Haryana,

Woof Parti Wo.of Parti- Wo.of Parti- No.of Parti-

2007

Kunukshetra 3 &7 3 n 2 3 4 1w
Fanipat 2 2% 4 155 1 e 4 no
Ambala 1 9 1 9 1 25 1 10
Kaithal . - 1 0 2 L] 2 95
Jnd 4 = & (3 7 119 3 185
Total 10 187 16 459 13 in 14 so07

anpr wed sbout the detedorating soil health, importance of wate, ill effects of rice-
whesl -rice sequence, significance of including summesr mungbesan in crop rotstion
and awareness of shortfall in pulses along with need of incressing pul s production

D R

I

2

Mu 384 : Detatis of tnim‘stnp;u.d to farmers on cultivation of summer
mungbean in Punjab and Haryana,

+ Trainings to extersion functionaries

The extansion functionanies imvolved in tramsfer of technology were made
acquainted with the {atest divident sobt ained from summmer mungbean in rice-wheat
system. Atotalof 39 trainings were given to 720 extension parsonne (Table11812)
inboth the states of Punjab and Haryana. The detais of trainings have been depicted
in Figures 586 separately for both the stastes during the years 2006-2009. The
slarmingpicture on depleting watér table and increasing pressur éon electricensrgy
concemed with rice-whest cropping system in Punjab and Haryana was highlighted
to the extérs ion functionanies of department of agricul ture for ecological securityin
the zone. They were trained in respect of summes mung bean cultivation right from
sowing including latést varieties to harvesting for disseminating the tecdinalogy to

the fammess.
(4]
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Table 2: Comparison between summer mungbean and Sesbania

Fietd preparaton

KAt Eity of seed 1 Punjad and
Haryana

Soed mte fg/hy
Aty of Boiogieal nftrogen Thation

Porcent nitogen i1 groen blomass

Crop duration 68 weoks for groen 10 weeks for grain and
canuing after that used for
gmen manuring
Age at sty Incorporation &8 wooks £40 weoeks after pods
picking
Numberot ¥rigations mquired At least four Only two
Grat yiold {g/ha) NL &15 depending upon
varietios
Monetasy outpust Ra/ha) NE 5. 1000D- 3000/ «
Incorpocation i fisld Difficuit to Incorporate  Eazy to corporate
Infestation of frsocts at carly stage  Hoawy infestation of Noglgdie infestation
caterpilar of catep flar
Asatability of puises to farmers N Graies (daf)
Employment to Lbowr N Pod picking
Aatanitity of palses to Lbour NE Grate obtalned, if
pikig on chare basts

Demonstrations onSummer Mungbean

Encouraged by the farmmers participatory agproach in 2005, the front tine
demorst rations were laid out in more ares to show the worth of tectnologyin larger
prospects. The demaonstrations at farmess fislds conducted duringthe years 2005 to
2009 signified the succes of growing mungbean during sumsmer in rice-whest
cropping system. A total of 5564 and 567 demaonstrations were [aid out st farmer's
fidds in Punjab and Haryana, réspectively during the years from 2006 to 2010
(Table 354 ). The short duration variety SML 668 was found promising which fits well
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in summer after harvesting of whest before transplanting of 7ice. In Punjab and
Haryana, the harvesting of wheat takes place between 5% to 20" April and the
ramsplanting of rice starts in second fortnight of June, thereby praviding 65to 70
days during sumemes and this period can be utilzed for cultivation of mungbean. On
an average the fammers harvested 6 to 10 quintals/fa of mungbesn in
demonstrations conduct ad st farmers fields (Table 586 ).

Table 3: Front line demonstrations on summer mungbean in Punjab,

K Yoxs ,
Fopar 17 4 4 10 1
Amvitsar 5 10 5 2%
Kputhala - 2 - n
Patnia 10 3 14 9 y. 1]
Mog . 2 “ “ o
Jalandrar . . 2 3 12
Ludviana - 2 12 " o
Mozhiarpur - - 3 - o
Farideot * * 10 10 b4
Ferozeper - - 10 0 b3
Musdsar 7 . * ’ 2
Sangrur 7 5 12 12 s
Bratnda - - - 10 D
Fatehgarh Sabd - - - . L
Nawanerahar - . - - n
Gurdaspur . . . . 15
Mz - - - - ©
Total 48 21 93 104 30

Large number of demanstrations were laid out by all KWKs of Punjsb covering 17
diutricts (Table 3). hitisting in the yesr 2006, the demonstrations (48) were
conducted in 6 districts (Ropar, Amritsar, Kapurthals Patisls, Mukisar and Sangrus)
which expanded to other districts also (ke Mogs and Ludhisna in 2007. The succes
of the demomstrated techmology discesed in zonal warkshops on front line
demonstrations (oflseed and pulse craps) mspired the scientists of other KVKs aslso
for conducting the demanstrations on sunmeér mungbean in Jslandhar, Ludhisna,
Hoshiarpur, Faridhot, Feroapur snd Bhatinda districts during the years 2008 and

3]
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Sleps Urndes Lahen Tn Teduwwhngy
Transfer
*  Amangementofseed

Initially (2005) the seedof varisty
ML 668 was ablained from PAU,
Ludhiana for front line
demorstrations. The overwheiming
results encowraged the farmers as well
& scentists for its expansion in

Excelient pod formation in summer mungbean
emuing next summes sessan. The KVEs ,ms,:_“m !

of Punjab sl imvolves in the seed

production of this variety. The state Degar tment of Ag ricul ture alto provided subsidy
on seed for promotion of this technology smong faming commanity cultivating rice-
whestsystem in the stateof Haryana.

+ Trainings to farmers

Trsinings on production as well & protection technology were imparted to the
farmers for succes sful cultivation of summer mungbean. Atotsl of 139 trainings were
impar tad to 3106 farmers of Punjab and Haryans (Table 9810}, The farmers were

Table 9: Details of trainings on cultivation of summer mungbesan imparted to
farmers in Punjab,

Parti-

Mo.of Pati. No.of Parth Moof Pam. Mo.of
. Tamng cpants Tranigs “ Tamning:  cipants Tarng dpants
Amritsar 1 10 2 2 2 ” 2 2
Fopar 2 @ p bid 3 62 1 13
Patiala 1 n 1 n
Moga . § 192 s 144
Jatandhar 2 41 1 13
Fandiot 2 52 1 2 4 & 3 &1
Ferczepur “ 3 £ 3 7 4 £
Samrala 4 o 2 20 12 183
Sangrur 1 LE] 2 b3 2 0 2 <

'

‘

‘
-
-
o

Total 10 1% 2 415 19

£

34 679
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Table 7 : Econamic analysis of front line demomstrations on summes
mungbean in Punjab during the years from 2006 to 2009,

154 1200 246 15250 324 2nas 1S

490 %9 LW 170 S0 W 1w
136 S 3 - . . .
1.97 %646 150 msSE 180 M0 L4
. 12000 210 2%0 1w 20 30
- 0875 Se0 508 26 1B 2@
» » . 26958 199 W0 440
- . - 41588 150 I18s1 224
1.6 - - - . » .

w0 328

Similar ta Punjab, the nét retums under front fine demaonstrations on senmes
mungbesn in Haryans also ramed betwesn Ry, 4380 and 27181 in different years
(Table 8). The maximumn net returns were receved dus to higher grain yiseld and
more prices of the produce resulting in highest benefit-cast ratio of 4.32 during the
year 2006, The farmers of eastem Haryana where rice-wheat cropping system
dominantfor the last three decades accapted the demanstr sted technology because
of value addition enhancing the prafitability of the system.

Table 8 : Economic analysis of front line demonstrations on summer mungbean
in Haryana during the years from 2006 to 2009,

g, ) el W g o

2009. The number of demornstrations has
also been substantially incressed in 2010, -
keeging in view the adoption of this W Hey s |

tednologyinrice-whest system.

In Harysna, the district Xurukshetra
tock lead in conducting the front line
demans trations on summer mungbean in
the yesr 2005 in barely 2 ha ares and the
promiging resuits registening the grain
yield w 1015 g/ha made the event &
point of sttraction for fanmers & well & “Hons on summer Mugben
the scientists of KV, Consequently, the Punjab and Haryana,
front line demons trat ions were planned far
other districts ke Ksithsl, Panipat, Ambala, Jind and Yamuns Nagar also following
the rice-wheat &ropping sequence. The nunber of demonsts stions incressed fram 3
(2005) to 29, 75, 22 &nd 187 in the years 2006, 2007, 2008 and 2009, res pectively
(Table 4). A total of 313 demanstrations have been conductad in Haryana in 2010
covering more districts fike Sonepat, Faridsbad, Gurgaon, Rolitak, Hisar snd Sicsain
the following years (0 spraad the summer mungbeasn horimnt ally.

Nurrbee of dearrons oS o
- 5823088

208 2007 2008 008 W0
Teurn

Figure 1. Details of front Hine demonstra.
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Table 4:Front line demonstrations on summer mungbean in Haryana,

- mWoe  mer 7008 EL 2010
Koruchetra s n 3 Q L'y
Paipat 10 20 1 B n
Ambala s b 2 L) u
Kanthal n 3 . o
Jnd 5 s B | s o
Yamama Mgar . 2 6 »
Fobtak . . . . b2
S - . - 3
Faridabod ‘ - 2 0
M . - . 0
Sonpat . . . . n
Gurgeon . . . 0
Tul » 7% 2 1n7 Fél ]
0
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Table 5 : Performance of summer mungbean (Grain Yield, g/ha) under front

line demonstrations in Punjab,

K Years
2006 2007 2008 2009

Ropar 25 11.4 9.5 6.7
Amntsy 1.7 % ] 9.1 100
Yapurthaia 6.2 . L3
Patiala 10.9 10.% 0.5 102
Moga . L5 1.1 1023
Jalandhor . . 9.3 LA
Ludhiena 1.2 n.2 LR
Hoshiarpur n.2
Fandeot v . 9.6 100
Ferompur v . 0.1 w7
Musctsar 11 - . .
Sangur 10.% 10,86 1.4 1ns
Snatinds . . . 125
Average Yield 94 10.2 102 101

The farmers of Punjab har vested theaverage grain yield of 9.6 to 10.2q /haunder
frontline demonst rations on summer mungbe an during the years2006 1o 2009 (Table
5). On an average of four years data of demonstrations, the pooled grain yieldof 10
ghahss been registered in Punjab. This quantum of average grain yield kured the
farmess for itspropaga tion in Pun jab.

Table 6 : Performance of summer mungbean (Grain Yield, g/ha) under front line

demonstrations in Haryana,
LA Yex
2006 2007 2008 2009

Krukshetra as 1.8 82 9.1
Pamipot s.0 6.0 9.7 8.4
Ambala &3 8.0 b % | ws
Kaithal . 31 s 7.5
Jind 7.8 5.7 65 i1
Yamuna Nagar . . 6.2 7.5
Average Yiold 8.0 61 6.7 88

The sverage grain yield of summer mungbesn in frant line deman stra tions ranged
fram 6.1 to 8.8 q/ha in Haryana during the years fram 2006-2009 (Table 6). The
poaled gr &in yield has been recorded & 7.4 g/ha in Haryana during the period under
report. Though the average grain yisld oblained in Haryana was lower than in
Purnjab, yet it still satisfied the famers and encouraged then forits adaption.
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Figure 2. Performance of summer mungbean under front line
demaonstrations in Punjab and Haryana,

There were wide varistions in net retuns received by the fammers of Punjab on
account of summermungbesn cultivation during the yesrs 2006 -2009. The net retum
varied from Rs. 4550 (2006) to 41985 (2008) depending upon the agro-ecological
situstions and prevailing weather conditions during summes sasson in Punjab in the
respective years (Table 7). The benefit-cost ratio also varied from 1.36 10 59
depending upontheoutput and market priceol pulses during thepeadiad under repart.
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