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THE .PRACTICE AND PlUNCIPLES OF GREEN MANURING.
(Paper by C. EDEI.JlVIAN, Agrieul tural Experirueutalist, Cedara.)

Mr. C.Edelman. Agricultural Experimentalist,
Ced'ara Agricultural College, then addressed the
members as follows:

With reg-m'd to papers on green mannring, it has
been suggested that I should give the fundamental
principles of green manuring while MI'. DOdds goes
into the matter more deeply. 'I'herefore I don't
think I will keep vou verv long. Green manuring
as we know is 011C of the means of conveying humus
or organic matter to the soil.' VV,e kIlOW humus to
he the decayed vegetable or animal matter. '1'0 put
it very plainly we mav sa:' this : that green manur
ing is really a substitute for kraal manuring. ,\,Te
InlOW from, experience that kraal manure proves
beneficial on practically every kind of soil, but we '
also, unfortunately, know that the supply docs not
nearly equal the demand. 'I'hat being the case we
have to find another crop or another manure to
serve the sante purpose as kraal manure, and we try
to find that in what is known as green manuring.
In other word's we tl'Y to grow a crop ill the soil to
plough it in to replace the organic matter which is
annually lost from the soil. U

If we only study the soil for a moment, if we
only stud:' its composition, we find that it contains
IIUlUUS, mineral matter. living organisms, and water.
In order that we ca u get the best out of the soil we
have those four things present. As S001l as one is
absent it is like a chain with a missing link; there is
absolutelv no connection. Of course we are rather
viewing Things this year under what may be termed
magnified spyglasses. With so much rain every
sugar cane crop looks to be thriving and you can
hardly tell the bad from the good.

'I'he purpose of my paper is to try and chive home
the importance of a good organic matter supply to
the soil when the conditions are totally against grow­
ing crops. 1\ow if we only study the functions of
humus then do we really realise what it performs
in the soil. I read this out to vou at you I' last Con­
gress and 1 wish to read it 01;t to YO~l again. It is
entitled '''rhe Sad Thing' about Organic Matter
or Humus." ' .

I don't mean that humus is all that is necessarv
for the Roil-far from it. But in order even to g~'t
the best ~lUt of artificial fertilisers it is necessary to
have a good h um us supply. If we consider the
functions we know that humus is the main source
of nitrogen in the soil and as SOOn as the nitrogen
is deficient you cannot expect to get a healthy
growth of sugar cane or other crops. Nitrogen is
responsible for the vegetative part of the plant, so
that a soil deficient in nitrogen means a soil that

]annot grow anything but a very very weak CLOp.

We know this also, that several soils d'o not require'
nitrogen,. but we don't know that several soils do
not require humus. It is on aCC01J1lt of this kraal
manure, or green manure or humus that food is,
supplied for the micro-organisms, and if the food is.
rhere the organisms do the rest; they convert it into
nitrogen and once in that form the plant can take
It over very readily indeed. ,Ve also know that
humus or organic matter improves a light;sandy soil
by making' that morc retentive for moiature and
most probably for f'crtiliser. With regard to heavy
CLIV soils we know it tends to make that more loose
Or "friable. .

.11]) experiment was conducted with organic
mat tel' in a clay soil as follows : a certa in 'portion of
day soil held extracted' hom it its organic matter
con1ent and then the soil was allowed to freeze and
thaw agni11, Once the organic matter was out of
the soil,ill spite of the fact that it was allowed to
freeze and t haW, it remained oneJiard. mass, but
as soon as the humus was replaced that same soil
was again allowed to freeze and thaw, and On thaw­
ing it broke down into a fine mass. So it will be
seen that it can improve the extreme soil and alsu
the other extreme, the light soil and the heavy clay..
It has a binding effect in the case of a light soil and,
in the case of a clay soil it makes it more open.

We all know the majority of clay soils are too,
tight and if we can get some substance to make
them open and' easier for cultivation then we are
working on the right lines. Not only that hut we'
know that our richest soils are verv often situated
in the vleis, but they need ClI'H,i;Hlge: and other
things. I really would be more happy lecturing to
a lot of maize farmers because I hnve done more
work with maize, At the same time it is, very g'l'ati­
fying to note, as yon all heard yesterday, that it is'
thanks to the ma ize that Mr. Storev has been able
to find out so much about the Streak"diseasc in sugar'
cane (heal', hear). So perhaps I shall feel morc at
home with vou to-day.

As1 pointed out at the commencemeait I am just
giving you the fundamental principles, and the fun­
damental principles are the same for all crops. What
I want to make clear is this: that soils no doubt
need artificial fertilisers and<not fillers; you all
know that by now (laughter). I am a great believer
in fertilisers provided you use the right ones. But
there comes a time when your organic, matter be­
comes exhausted. 'rake for example the medium
types of soil, medium to heavy. 'I'here comes a time'
when that orguuie matter. becomes exhausted and
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work 3S you will you can never get a fine tilth. I
can ~ei:' the roller followed by the disc l]3J'1'oW
fono"ve,) by the ordinary harrow, and followed
ag'ain hy the roller, disc and harrow, only to bury
tlt(~ linfllls and bring them up again. If you fail in
that n~hpel.'.t I think that the soil really needs organic
matter or humus, Of course we know that green
mannriue supplies a certain amount of plant food
«t hcr tilan nitrogen, but really that is taken as of
littl« ;;.n'.ount. The particular thing about a soil is
its phy,,:ieal cnnditinn and once yon lose the humus
you IHlYt' lost the physical condition

I overheard a conversation on the question of
whether green rna nuring paid Or not. I believe
thf:Y 11;iYt' abnut 1,200 acres of green manuring at
Natal Estates. If you want to know if green manur­
ing P;'JY,~ I think yOllhad better ask Mr. Campbell.

'You S!'t' how very important it is to maintain the
orguuie matter in the soil. You know that when
your 3:11H1is ploughed np the first time yon expect
good (',"'ps for a year 01' two. Why is that ? Because
it is rich ill humus, But as time goes on that humus
is brn-nr nut we might say, and your soil becomes
poor. "Y,ellthe idea is not to let that humus get
lnn-nt out OJ' wasted but' to maintain it year in and
year out. You will see therefore that from every
point of "iew yon cannot go wrong by using humus
for t!", 1<1IId. 'I'here nUIY como a day when some­
nw~ will he ab le to supply it. to Iarmers in the same
w.ay us artificial fertilisers are supplied to-day.
. New what is tlie first step towards so iljmprove­

mcnt tu-day ? If we consider the fairly heavy clays
we kW'\I' that they most probably need drainage. If
we (~Ol],~ider most of the sugar lands we know they
are somewhat on the light side. 'I'he first 'step to­
wards improvement is the addition of humus. If you
have ;";1.me other ways of applying humus to the soil
we dont say go in for green manuring, 'vVe know
thut unless mixed farming is practised and stock are
kept, .,m] yon have not a good supply of kraal
manur- and cannot buy it very readily, you are apt
to .sl~ll your fertility of the laud' or give it away.
In 1'111:1re when you sell sugar cane or mealies ask
them to pay you also for the f'ertiliser that you sell ;
dOIl'1 give it away fornotlling as has been done in
tilt' past.
N~ndv the moisture content of the different soils

OJ'. iJ,e' holding capacity of the different soils for
lllllistlll't'.We find that with the sandv soil 100 lbs.
of ~;alld willhold abont 25 lhs. of water, a heavy clay
between ;50 and 75 lbs. and when' we come to the
humus 01' vegetable soil we find it holds double its
own weight of' water. 'l'hink what has happened in
Hit') jlHSL Of course, as I have said', this year we are
scuing everything at its best. But it is in a dry year
that WI' want to see these things and not iu a year
such ;IS this. v\Te know perfectly well, as Mr.
Blewett told us yesterday, that in a dry season the

fertiliser will have an effect on the seed and so on.
\~Te want to find something that can be usediu a dry
year that does not prove detrimental either t.o the
soil or the welfare of tlie crop.

V..,T e cannot have too much of humus in the soil say
for sugar cane. 'I'here are cases where ~VOIl can
overdo the humus business and have too much, but
I don't think yon will ever get to that stage in tlu­
neal' future or as long as we Live. Again if yon con­
sider your alluvial soils, your soils which cron'tneecl
fertilising; you can probably get 15 bags of mealies
to the acre without fertiliser. 'I'o what is thai'.
richness due? Largely to this organic. matter 0.­

humus. The humus is the peacemaker of the soil.
Without that the bacteria and even the water and.
all t.he other plant foods are at loggerheads with
each other and can't get on until "lVIr. Humus "
comes stepping in to such an extent that it is buried.
with the soil. We know then from every pnRsilJlu­
point of view that lrumus proves beneficial for tlu­
land. As far as I can make out you have undouhted­
ly got a green manure crop for the summer months.
We have got very fine crops of Mauritius Bean-­
a species of the Vel vet Bean-and other green
manure crops, arid we also saw yesterday a very
tall growing crop known as Sunn Hemp. Of course
we know that Smw Hemp should be plongillotl in
when it was half that height or even less.

Seeing a green manuring crop growing to about
six or eight feet remind's n~e of one of 0\(,. sh ows
held in Scotland. At}i Show there were sorue very
large beetroot. There was one huge beetroot weigh­
ing about 30 to 40 lhs, The judge came along and
put a first prize ticket 011 that. The old Scot carne
along and said "It may be very good, but when'
arc you going to get a pot to put it in'l" ,\T,t,n i I
is the same with that green manure crop when it
gets about 6 feet high, I don't see where you are
going to get a plough to plough it in. ,,\To know
there are two types of green manuring crops, the
legumes and the nou-legumes, 'I'hese will be dealt
with better by Mr. Dodds I think.

'I'here is one thing I would like to say. II' yOll.

intend practising winter green manuring I th inkIt
will be necessary to grow the seed first in the area
to acclimatise the seed. "\Te know that winter crops
do best in the' cooler climates. F'or instance one of
the worst green manuring crops we saw yesterday
was that of Rape. 'I'hat does not thrive in a climate
such as this unless it is planted towards the end of
'March and the soil has plenty of moisture. In am"
experience we found a crop of that sort does bette,"
with medium to heavv soils and not on sandv soils.
I also saw rye which "vvas not looking too go';ld. If
you have to bring OIl a winter green manuring crop
the first step in that direction is the growing of the
seed' first because unless you get acelima tised seecT
on your farm youne'i'er can rely on good results.
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You will se therefore that we IU1Ye these different
types of crop. We have the long growing crop and
"the crop that matures in a very short while, but I
-still think we might improve on getting a suitable
'winter crop provided we can get suitable seed.

There is another paragraph I would like to read
out to you in regard to the nitrogen supply of the
-soil, We know at present it does not affect South
Africau conditions in g-eneral but thi-, is an extract
from an American Bulletin:-

"Except on those soils which still have a large
proportion of unexhausted nitrogen left, the
nitrogen problem i" a most important soil ferti­
lity problem before the farmer.... Legumes and
green manures are needed' in larger degrees ... "

GREEN MAN URI NG

You will see we are ever facing problems and
trying to solve these different problems. I have tried
to show you briefly the importance of. organic
matter Or green manuring in the soil. In conclusion
I would' like to add this: As a mea ns of restoring
the humus content of the soil) as a means of lessening
soil erosion, and as a means of getting the hest value
out of the artificial fertilisers, green manuring may
help you to gain the goal. In other words, I would
like to say that the success of any fanning depends
on no factor mote than the maintenance of the Roil
fertility and without humus you can neYer maintain
the soil fertility. (Loud applause).

The Chairman on behalf of the membersexpressed
their appreciation of Mr. Edelman 's address.

FOR SUGAR CANE.
(Paper by H. H. DODDS, Director of Experiment Station, Natal.)

It is evident that the main agricultural problem
'in nearly all the o;der sugar growing countries is
"the progressive exhaustion of the organic matter. or
so-called humus, in the soil, and many parts of Natal
also appeal' to have reached this stage, Heconl" of
soil analyses and comparative yields of C:IIiC ill the
early days are lacking, hut I believe that uiauv old
colonists will ;lg'rcc with me when I suggest that til!'
soil in Natal, like the old grey mine ill tiJ,~ SOil!:!'
~(ain't what it used to he, twenty long ~Tars ago."
However that may be, theye is no doubt that the
records of soil analyses from different pilris (if the
province show that. in the older sugar growing dis­
tricts and even in many of the new ones there' is
now a marked deficienc~' of organic matter in the
-soil.

Insufficient attention has been gin'll to this
essential factor in the past. On the more scientifical­
ly conducted estates commercial fertilizers have
been systematically applied for years, together with
sugar house waste 111'O<l'11cts rich in the required
lime, so that the soils in these cases are not USlUl11y

conspicuously Jacking' in other plant food ingl"cdi­
entsin an available form, but in nearly every ease
they are deficient in humus. On Ye!T few estates
lias"' any attention been paid to the ~ultiYatiol1 of
green manure crops as a source of humus, and that
onlv within the. last two 01' three years, This dcfi­
cieucy in organic matter is still "'mOl"e marked in
other parts of the ·])1"ovince where cultivatitin has
been less intensive and where the practice of burn­
ing' the trash from the cane has been systematically
followed.

To restore and maiut aiu the fe·l'tility of tlie sril
I believe it will be necessary to institute the nrae­
tiee of green manuring as an .essential part of (11.1]'

svstem of agrculture. Unfortunately it has not

heen to anyone's direct pecnniary benefit to any
considerable extent. except to the planter himself,
that green manure crops should be grown, hence the
vigorous and effective propaganda which has been
devoted to the sale of some other of his ra,'.· materi­
als has hitherto been lacking in this iustaure.

In the sugar growing districts of Txiui-iuna the'
exhaustion of the fertility of the soil after long con­
tinned heavy cropping" reached an acute Stf1gf~ a 'few
years aao. 'I'Iie yield of ("ane ])('1' acre has steadily
fallen during the past few ~'('ars from 1.8 tons per
acre pel' annum ill 1021 to 7 tons in 10:2-1-.

Several causes are contributory to this dr-clino 111­

.... luding mosaic disease, various insect pests and U!I·

favourable seasons, but. ill the opinion of tl,08('. who
are in the best position to judge the prillc·ipal cause
is the decrease of permanent fertility. Sf\iiie yeaTS
ago second and third ratoon crops were' cr-raruonlv
grown, now one 'ratoon crop is the most float will
give satisf'actorv returns and even th'is usually
shows a marked decline in vield comparerl with th«
plant cane.

The rotation which came into g'eneral nSf' was two
years of cane comprising plaL;t andflJ',~ ratoon
crops, followed by a. rotation crop of mt;.iz('., the'
residues (stalks, etc.) of which wel'epJwghedill
as early as possible and succeeded by a ~Tt':'n msu­
ure crop of crrwpeas which was plough eel :!1 befol'!'
plantinz cane for the following season .. TlJi:4 nrac­
tie.cen,·tain].v .poatponed the dav of I'eekon:ug" for' i'

trne. but it soon hecam e evident that th e l)j'(\(Tcs.>( d'
soilexh austion had only heeu checked an.'d Hilt i,top­
ned even though c'HlmC!'C!'ll ferhlizprs '('d'? ex to»-
si vcly used. ' ..

Looked' at from the point of view 'of' tk' n itro
ecn balance whieh -is a eonven ielli: rouzh method (,I'

estimating the fertility of i11e soil il1"ii:hnwtiea1 ' .v . •


