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PREFACE 

TRE purpose of the present review which ·ru.s 'been written at the instance of Dr. W. 
Burns, late Agricultural Commissioner with the Governm£ .-·India, iB to set forth as 

best as possible all the available information on the green manuring work done in this 
country. Wherever necessary, a reference has been made to some o:f the more important 
investigations carried out abroad with a view ·to institute a comparison of Indian conditions 
with those in the other countries. The review might also serve the purpose of indicating 
the lines on which work on the different or more important aspects of green manuring could 
be taken up in the different parts of India, so as to lead to an accumulation of data for 
filling in the gaps in our existing knowledge and thns provide a scientific background to the 
raison d' etre of tl!-e entire practice of green manuring in India. 

. . 
Our thanks are due to Mr._C. Maya Das, I.A.S., Director of Agriculture, United Provinces 

for qis interest in ·the present work and Rao Bahadur B. ViBwanath, Director, Imperial 
Agricultural_Research Institute, New Delhi for providing library facilities to_ the senior 
author .. 

Department of Agriculture, U.P. 
September 13, 1948. 

. B. K. MUKERJI 
R. R. AGARWAL 
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APPENDIX 

EXTRACTS FROM THE REPORT ON THE SURVEY OF 
GREEN MANURING PRACTICES IN INDIA BY 
SARDAR SURJAN SINGH SIDDHV-I.C.A.~. 1947. 

DURING 1946-47 the Indian Council of Agricultural 
Research sanctioned a scheme on Survey of Green Manuring 
Practices in India. The object of the survey was to find otlt 
the pteseqt state of green :m&nuring of crops in India, the 
obstaCles and difficulties that,are experienced in the expan· 
sion of this methtid of nianuring and the maximum limit to 
which the practice can be expanded under normal circum­
stances. The report was submitted by Sa.rdar Surjan Singh 
Siddhu, Special Officer in 1947 and brief extracts from the 
reJI'Irt. are given as under. 

Dijfiooltiea in the wide spread use of green manuring 
Green manuring CIJ.n raise the fertility of the soil but the 

application a.nd utility of this practice depends on variol18 
factors. These f&ctors are climate, land, la.bour, capital and 
man~ement. If these factors are not fa.voura.ble the pra.otice 
c.ould not be easily taken up by the cultivator. 

· The unbalanced and uncontrolled rural economy does not 
~vour green manuring as a. regule.r practice. The zamitadar 
1s unprogressive and does not function properly in our agri­
cultural economy. He does not encourage any agricultural 
development by his tenants. The tenants, on the other 
hand, have no fixity of tenure. They pay more attention to 
lm.mediate gains and cann,ot afford to invest any capital 
outlay on any long-termimprovement. The low pre_cipita.tion 
a.nd lack of i:.;riga~ion facilities are other ma.jor obsta.cles since 
'green ma.nurmg g1ves best results only where there is plenty of 
moisture in the soil. Moreover, there is shortage of labour 
difficulty in getting green manure seeds and canal water at th~ 
~ht tim:e. There is also not proper propaganda or education 
Wlth.a vieW to .develop the practice of green manuring in the 
different states and provinces of India. 

Green manuring for lcharif crops like paddy becomes 
difficult as very little time is left for the growth of the green 
manuring crop if early rains are not assured. Moreover 
seve~ty of hot weather preceding the kharif season become; 
detrimental to t~e Y?ung green manuring crop in case there 
are long breaks m rams and no irrigation facilities aVailable. 
Small and scattered holdings also rea.ct adversely on this 
practice in general. 

.[ dtal agricultural characteristics of green manuri·ng 
plant 

The plant should be of rapid growth so that it may produce 
early and b"Qlky organic matter. It should hs.ve abundant 
succulent and soft topS which may add to the <soil ea.sily 
availa.ble plant fo~. material for the next crop. The plant 
llhould have the abil1ty to grow on a poor and sandy soil 
and should not be handicapped for want of good soil. The plant 
sh~uld have higher_p?rce;'ltage of moisture which would help in 
, quicker decompositiOn m the soil. It should be a legume to 
assist nitrogen fixation from the atmosphere. It should be 
less woody and fibrous otherwise it may not rot euily. It 

· aho:uld ha."1"e l~ss wa.ter requirement for its growth. 

P~Mas wedfor green manuring 
Leaves of tre~s near hills and forest &re used extensively 

&II green.ma.~urem ~~· Banaiis the chief green manuring 
crop wh1ch IS sown m mtd-May and ploughed in as six week's 
ol~ c~p. for _paddy •. Green leaves are similarly puddled. 
Wild mdigo (TepAro.na purpurea) is purch&sed by the culti­
vators from the people who bring it from the adjoining hills 
Ad applied to su.sarcane. It is alao sown broadcast before 
tlte hanut of paddy in November or if there be not enough 
aotn.e tlua fa lau.u&rJ when winter rains are expected, 

and ploughed in next Joly for paddy. Portial ('l'iupuia 
populoea N.O. Makacae) and Poogamia g/aulera are oOIDIIlOil 
trees with plenty of soft broad leaves. The leaves of thes8 
trees are ':ommonly used for green manuring and a.re consider­
ed very good for this purpose. Other varieties for green 
manuring are PrOBOpis juliflMa which is grown on bonds and 
the leans &re lopped every now an,d then ; Bubania spiciola a 
new varie.._ty of Sesbania obtained from South Africa which ii 
softer tha.n· B. aculeata and is therefore considered better j 
and 8esbania graadijlora which is a bigger plant aDd givol 
bigger leaves. 

P~mia .glabfoo kn~wn locally as karajulo is a tte~ l!fowlai 
extensively In dry regtons of MySdre &nd Madras Wlth a ram.:. 
fall of 20 in. or less. It ha.s heavy foli&ge with big iDdividnat. 
leathery leaves. It Supplies u much as 00 to 150 md. of 
gre~n lea! from a single tree. Besides. the nut yields a b~ 
havmg high percentage of oil wbich could be uSed tor-~ 
p1UpOI!Ies or for soap making. The oil•c&ke makes a v&luabli 
fertiliser. • 

Different CTOJ18 used for green mtJnuring 
Guar (Paymapaia paoroknda) is a green monuting ci'!JP. of 

Eastern Punjab and Sind and is suitable for dry clbiuitea. 
It can be used as green manure only under irrigated condi• 
tiona. It is a. good and nutritive cattle fodder. For peell 
manuring the seed could be drilled in or broadcaat in :May ot 
June. It gets a good start with rain or irrigation and oan be 
ploughed in before the middle of September. It is used f'ot 
wheat in the Punjab and to some extent in Sind. 

orOtolaria striata is suitable for moist regioJUJ like Malabat. 
It is not used in situ but grown outl!lide o.pd two cutting& of. 
green matter of about 8,000tol5,000 lbs. are avallable whioh 
could be used for sugarcane,coconut, are eanut or vegetablee. 
Banai (Orotalaria juncea} is a crop grown in Northem India. 
for fibre and green. manuri.tg. In. Madras it is also pwu. for 
green fodder and hay. It is a very quick growing crop. 
It is sown broadcast with the break of the monsoon an4 il 
ready for ploughing in after 8 to 10 weeb. It makes 5 feet 
tall crop, with succulent and soft tops and is ideal for deoom.~ 
position in the soil. Light sandy soil& are eminently suitable 
and heavy cia. y soils with bad dr&inage are unsuitable for 
this crop. However, it grows in wet paddy lands of Madral. 

DAaimAa (Beabania aculeata, S. spirulloaa, B. ,.,_,.) 
common va.riety isS. acule4ta which is a plant used for green. 
manuring in wet regions.· It can tolerate good amount ·of 
aa.linity in the aoil. It is used extensively in -~al froJa 
where the seeds are esported to :Madras and Orissa. It ia 
sown broadcast at the rate of ten lb. per a.cre. It has a. quick 
growth second to sanaS and is quite soft and succulent la 
early stages when it should be ploughed in as green manure. 
On being ma.ture it becomes nry woody. 

Kalonji (Madras), 8Mp/oanki (U.P.), wild indigo ('l'opMoo/o 
purpurea) is a common weed of the uncultivated l&nds of 
Northam India. It is a legume and has plenty of nod.ulea 
in the roots. In Madras it is used as a. green manure crop. 
The plant is hardly_ and can grow in any type of soiL It 
thrives well generally in the driest part of the year. vii. 
January to June. It has a very low water requirement lor 
it can grow with the scantiest moieture contents of the 10il 
which would not support any other vegetation. It sheds itl 
leaves during the hot weather, but \l'ith rains or irrigation 
it shoota furth fresh foilage. The .. ed is hard alld 
slow to germina.te and lienee it is given 1ome 
pre-.treatment before sowing. Seed could be sown in 8eJ,. 
tember, October, November or even upto February in t6.& 
standing field of l)&ddy. It will grow and give a stand of 
4 ft. high crop. ln hot weather it will shed all its lea.V88 
but will throw out fresh leaves with the first break of moniOOil. 
It could then be puddled in tbe field and paddy tranapla•tH• 
It giYllll about 4000 to 0000 lb. of green matter. 



Leguminous weeds whioh "!'"found in IJ,P. and. whioh oonl_d . be done on dry high Ianda. Poor 'juality high level Ianda! 
be adapted a.s green manunn~ crops are Gcus~ obewijol~t~ could easily_ be· utilised for raising seeds, of green manuring 
(panwar or chakor), TephrosUJ purpurea, . Tndtgofera ap.,. orops'whic!h being legumea.will require little cost!or production 
Lath!!"!"' ap~ (~tri),. Lath.~ ·~tiWB (lesari), Lathyrus but would give a fairly gO_od return. Seed raised on such high 
lphaencu.t, V1c1a .tahva and Vscaa lurftta. · lands should be moved to I.ow.tying wet .areas through Depart-

_Pillipuara (PMseokt.s trilobus) is· in important Jegn. mental ag4;'ncies hy:_O~taining priority_ over tr~~ort. 
mm~a fodder crop gro!'!l in th~_ Ci~ars of the Madras In dry lands the ·f&ctors tha.t affect the su~ta.bilitv or 'other-
~s•denoy.. It is a tra.•ln\!! ·herb . With many -branch?& wise· of green manuring are :- . · _ 
prostrate on the ,grou'!ld wh1oh reach a le~gth of eve~ ~·x - (a) Boiz_:_light soil is tho best and heavy the wOrst. 
feet •. Therootsyste_ol.lsfallofnodules. It•s·averynutnt1ve . ~ . . . . .:. 
green fodder. ;It 'Can be used.a.a a green manure cro.J:!· Seed (b) ·Mcnst~r&;-ac.aro•ty and excess .ar. e harmful. 
is sown broadcast in the sta~ding crop of late paddy just (c) Pemperalur&-:-extremes undesirable. 
bef?'e ~to ~eat at the rate of abol!t 15 .lb. per aore. Irri· (d) Soil aeration-poor aeration harmCut:· 
gat1on 1~ g1ven to the.crop and th~ ~l<?P is re~y for green. (e). Oultivalion-Time and typO of oulti~&tion'.a..- vitn.l 
manure m next July. For sugarcn.ne1t 1s sown In September. faotof · · · -· · 
The first few cuttings are used as fodder when in December .. -~ ' . · · - ._ . . . . .. 
the land ia ploughed for sugarcane, The yield,is about 25,000 (/) Crop lo be green manure4:'-th~ae bay~ to b~ carefully 
lb. when grown from November to July. · seleoted. • 

lnrabi few crops are us::t· ~. gr'een ma.nures since .. aU .llesefJTch 
leguminous crops are valuable seed or fodder crops. Pea is Useful pl&nts should be discovered which. could be utilised 
used very rarely as green ma:nure. The·. last· cutting of as green tna.nures. For example white clover whioh is found 
berseel!l c_an be ploughed in a.s green man~e for sugar.o~e in OotaoQ.mund and i~ Simla. in hot weather a.t a. height of 
~t it IS a valua.bl? f?ddor crop.· Same 11- the oondtt1on 1000 ft. forming a. thick mat of vegetation on the surface is a 
wtth. · aT&aJtul (Trifobum ale2:and7"U.m) an~ · ~· _ Sfn.Jl.. -leguminous Weed and could be cultivated in winter months 
(Meldotu.& parvi.Jl?ra) may ·have some posstbilitt~s as green·~ on tho plains. :It maY turn out to be "a fine fodder and an 
ma.nure, due to .tts bulk 'for sugarcane. flea'!'" _(Lathyi'UI · excellent -legumo •. A tree Pongamia glabra: which yield a.· 
14bvua) ts sometlDles used as _green.~U.a.nure m Sm<L large qua.ntity of green leafy material may torn· '·out. very · 
Techn;nue 0.rgreen'IT)anU,;;.,n · valuable for green manuring pnrpo•.•• if planted on village• 

v:r: ~ . : ".."'" . common la.nds, .waste lands, road stdes· etc. · Tho tree also-. 
Green mo.nuring is· practicable only ·in those areas· which yields a ·nut "tho kernel of which .gives an oil for burriing or 

have well distriboted rainfall• over the growing and post- so&p ma.king leaving the .cake which is aD excell~t fertiliser.· 
burial period of the green ma.riuring crops. It could also be This tree i~ very common in_ East .Mysor_e wit~-- a·rainfall Of. 
adapted in regions where· timely irrigation facilities are · about 20 in. per. annum. · · 
available. I~ is, h«?wever, an ~u!tab~e practice for uni~i..- Further rese~h· ·on ireen manUrfu,r!shoi:dd proc~I:L _On 
g&ted areas wtt~ 20m.~ l,esa preoipl~~tion.· . . selection of suitable leguminous plants which grow. .. ae-loul-· 

In wet la.nds whe!1' paddy is the··uaual crop gr~en mo.nuring we~ds and which ha.~e all the ~ood points: -of w-gr~ .-manuring: 
has been ta.ken up with ·succeSs. The technique of green plant. Pla.nts growmg both tn the kliarif and raba- ·should bo 
manuring in wet latids is very si_mple- and needs no special. studied from this ·point of view. The main eonsi..c\er~tion 
care or attention. Notr»-much piopaganda is necessary for should be that the plants selected should_ be quid~: growing; 
apreading the use of green ma.During in.auch areaS, the only succulent, easilY·· decomposable. with loW moisture r~uire~ 4 

help tha.t cultivator want& is the-timely supply of good seeds mont and low co-effi.oient of transpiration, able.-·to prodUce 
for green manure crop's. ··1n Madras, seed of aanai is not maximum amount of nitrogen and qrganic matter in shortest· 
easily available. In· the local IIIQ.rkets the cost of the seed possible time and. to fit in the existing practices of the agri.: 
waa very high and cultivators had. to depend on the· Depart· ·. culturists •. ·Crops suitabl~ for dry;. ~I10ist;. ·wet, hot. and ooJ.:l . 
mental supply. It is difB.cult. to. r·::..ise green manuring seeds ·climates should. be d!aoovered so-that tb¥. erops mn.y ,suit- th ~,. 
il) low-lfin!! paddy laQ<Is. Seeol . .,.ising alloul<l. ther.ef?re, • various porta of_Ind1a. · · . . .· . 


