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Mr. Mortifee regarded tlze lead which Mr. Cousins 
had given as likely to prove of great filzaacial benefit 
to the industry, The industry bad arrived at  the 
export st?ge, and the gentlemen conned,ed with the 
marketing of sugar in the last few years would 
realise that accurate knowledge as to wlia,t tlie output 
will be, and various other matters, is essential. There 
should be attached to every mill a capable oi'ficer 
who would have authority to estimate tlze production 
in his district, keep careful records of all planting 
that takes place, the yields of the farin for each year, 
and the probable yields of the coming season. I t  
followed that with better co-ordination between tlie 
millers and selling agents, greater advai~tage would 
be taken of the world's markets in their discretion. 
Unless there was such co-ordination, losses will be 
suffered in the future as in the past. It is probable 
that had the statistical bureau been. established, and 
all the information tvas available, the gentlemen re- 
ferred to by Mr. Cousins as his dinner companion in 
Lolldon would not have had such a broad smile on 
his face. 

Mr. Cousins expressed his appreciation of the 
manner in which his remarks had been received. He 
hoped he had shown that the heart of the industry 
must bc pierced in the manner he had suggested, and 
that i t  was only by doing so would success be 
achieved. With regard to tile request for statistics, 
Mr. Cousins stated that he had had.110 formal request, 
but had been asked by individuals to include the 
sugar areas in the annual agricultural census which 
is taken tlzronghout the Uaiofi. That had not been 
done in the past because tlie ~ssociations had been 
able to give figures of production. Growers, how- 
ever, ~vould be waited upon shortly with forms for 
coizipletion with regard to the industry. 

In conclusion Mr. Cousins stated that if the Gov- 
ernment Statistical Office could be of any service 
they had only to ask for it. Mr. Eadie is on the 
Council, and any points raised by him xvould be sym- 
pathetically considered, and anything that could be 
done in the service of thc industry would be done. 

( Paper by Mr. C. 0, . WILLIAMS, Chemist, Cedara Agricultural College, ) 

There are certain principles underlying the proper 
rnanuriizg of the soil which every farmer should 
constantly bear in mind, and it is my okject in this 
paper to bring those principles to your notice, and 
also to apply them specially to the manuring of the 
cane crop. 

The word "manure" originally had a very wide 
meaning; it included any process or materhl by 
which the land could be improved, and I propose 
not to limit myself to the modern definition of the 
word, that is, the application of material:; to improve 
the quality of th? soil, but shall rather take the 
wider view of the term. 

Agricultural chemists very often receive minute 
samples of soils frcm farmers with the .request that 
we make a complete analysis of these samples, and 
from the results tell them what the soil consists of: 
in what it is deficient, what is to be added to the 
soil, and the exact quantity, in order to grow bum- 

. per crops of various kinds. We are always willing 
to do our best in the way of giving advice, but such 
people are expecting too much from us, for even if 
the tiny amount of soil they forwardecl to us was 
thoroughly representative and a fair sample of the 
vhole area under consideration (which i t  probably 

;s far from being), and even if we found the exact 
percentage of every constituent in that soil, and to 
v:l~at extent each is deficient from the average 
:~li~ount found in most good soils, we cannot argue 
that by merely making up those deficiencies by add- 
ing certain fertilisers we are going to bring the 
lertility of that soil up to what i t  ought to be. 

There are a large numbers of factors governing 
the fertility of a soil besides its chemical co~nposi- 
tion. To give ekamples : (1) The, climate may be 
unfavourable in that neighbourhood for growing a 
certain crop; (2) tl?e aspect of the land may be such 
that it gets very little of the direct rays of the sun, 
and i t  consequently would be appreciably colder 
than land lying quite near but sloping towards the 
midday sun; (3)  the natural structure of the soil 
may be unsuitable for growing a certain crop, being 
for instance too clayey, or perhaps too sandy; (4) 
the soil may be too sour on the one hand or too 
alkaline on the other, for some crops can tolerate 
a fair amount of acidity in the soil, while others need 
the soil to be neutral, and will even thrive in a soil 
which is inclined to be alkaline; ( 5 )  the drainage 
may be at  fault, the soil being inclined either to get 
water-logged, or on the other hand to allow of a 
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too free passage cf the rain-water and thus dry 
out too quickly; (6) the cultivation may be defective 

' in not providing a proper tilth for a young crop and 
to keep the weeds from competing unduly for the 
plant food and the moisture in the soil. So you will 
understand that from a chemical point of view a 
scil may apparently be quite fertile and should grow 
:I good crop, but does not owing to some other 
factors, like those that have just been mentioned, 
i?ot being favourable for that particular crop. 

Essential Conditions for the Growth of 1'lants.- 
In  order that plants may make propcr growth, each 
of the following conditions must be favourable :- 

(1) Supply of Light.-The green matter (chloro- 
phyll) in the leaves of the plant requires sunlight 
in order to perform its work of utilising the car- 
bonic acid gas froin the air and the water clrawn 
up from the soil to produce plant matter. Ordinary 
ciaylight is more than sufficient for this purpose, but 
one rcason why weeds should be kept down is that 
they otherwise might unduly shade tlie young crop 
and thus deprive it of the nccessary amount of light. 

(2) Proper Temperature.-There is a minimum 
temperature below which growth will not take place 
ir! a particular plant. As the temperature increases, 
growth becomes more rapid until the best tempera- 
ture is reached; above this point the rate of growth 
decreases again until a cerAain maximum tempera- 
ture is attained, above which no growth takes place 
and the plant is killed. Different kinds of crops 
require different temperatures to make the best 
growth, and the sugar cane requires, of course, a 
fairly warm climate to bring i t  to maturity in a 
minimum amount of time. This is the chief rcason 
why a Zululand cane planter can usually grow a 
finer crop than his brother down Port Shepstonc 
way, and bring the cane to maturity in less time. 

(3) Supply of Air in the Soil.-Air must be prc- 
sent in the soil to supply the needs of the plant, 
and as fast as the roots use up the air supply there 

1 should be a movement of fresh air into the soil to 
take its place. Air is also necessary in the soil to 
aid in the decomposition of minerals aiicl thus 
releasing a further supply of readily available plant 
food. 

(4) Water Supply.-The plants also take in an 
cnormous amount of water through the roots, so 
there must be a constaqt supply of moisture round 
the roots in the soil for the needs of the plant. From 
cxperiments carried out in Hawaii, i t  was calculated 
that the sugar crop required 1,000 lbs. of watcr for 
every pound of sugar produced, and that during a 
period of growth, of about 17 months, the total water 
(both rain and irrigation) supplied to the crop 
averages approximately 100 inches. 

When rain falls on thc surface of thc soil a por- 
tjon immediately- evaporates away into thc ail. again, 
another portion, runs off the surface illto tllc ncarest 
stream, while the remainder percolates down 
through the soil, leaving a film of moislurc rouaclt 
aach particle, the surplus water sinking clown until 
i! reaches the level of the water tablc or uildcr- 
ground reservoir. As the moisture in thc surface 
soil gets evaporatecl away, or taken up by thc roots 
of the plants, the undergrouncl watcr constantly 
creeps up to the surface soil to replace what llas 
been lost. I t  is this moisture, which cpeeps up ancl 
clings as a film rouncl each particle and fills all tlic 
little nooks and crannies between the particles of 
soil that the plants rely up011 chicfly I'or tllcir 
supply, ancl this is known as capillary nzoistu~.~. 

The finer grainccl the soil is thc grcatcr is the 
superficial area of all the particles in a given volume 
of soil, and consequently the more moisturc i t  c;u1 
hold as films round the particles. For cxample, in 
the case of the finest clay soil the total arca of thc 
surfaces of the particles in a cubic foot of the soil ' 

is over four acres, whereas in the same volume of 
a sandy soil i t  is only about one-quarter acrc. There- 
fore, the clay soil may be capable of holcling about 
sixteen times as much capillary moisture as thc very 
sandy one, 

I I n  the case of a coarse, sandy soil, the particles 
are too far apart and the pore spaccs too large for 
the water to creep to any height, so that such soils 
are very liable to dry out quickly on the surface. 
On the other hand, in a very fine-grainecl clay soil 
the particles are packed so close together that the 

I movement of the water is greatly impcdccl, so that 
the rain-water cannot easily pass down, nor can thc 
capillary moisture creep up very reaclily. Consc- 
cluently such a soil becomes water-loggccl on tltc 
surface in rainy weather, and beconlcs driccl out 
during a period of drought. The best soils for 
retaining moisture are consequently the loains, 
especially if they also have a fair proportion of 
organic matter for this acts as a sort of sponge l,o 
retain the water. Humus also makes sanely soils 

1 not so loose and open, and makes clay soils less 
1 plastic and imperyious to water. 

The pore space in a soil is usually occupiccl l~art ly 
by water ancl partly by air. Both the air a11d t11c 
water are essential to the plant, so i t  would bc fatal 
to the growth of the plant if the p'orcs were com- 
pletely filled with water or only with ail-. Tllc 
most favourable condition for pla'nt growth i~sually 
i:; for about half the pore space to be fillccl xvitl~ 
water and the other half with air, although oxperj- 
inents have shown that the cane crop rccluir-cs over- 
two-thirds of the pore space to be filled wit11 water 
for maximum growth to be produced. 
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It seems that moisture is really one of the chief 
determining factors as regards the fertility of most 
soils in South Africa, as witness the great increase 
.in crops when grown under irrigation, so the rainfall 
is usually lower than what is necessary to keep the 
soil sufficiently moist for the maximum needs of the 
crops during their wholc period of growth. Every 
rneans should therefore be taken to conserve the 
nzoisture in the soil. For example, the surface soil 
should be lightly hoed whenever possible, in order 
to break the continuity of the film of moisture at a 
depth of about an inch or so below the surface, and 
thus prevent the moisture creeping up to the surface 
to be evaporated away by the heat of the sun. 

Again, if the soil is deficient in humus, this should 
be increased by every possible means, such as by 
green manuring, edditions of farmyard or kraal 
~nanure, cane trash and tops, filter-press cake, skim- 
nli~lgs, bagasse, mclasses, dunder orQ wash ~vaters, 
ctc. I do not wish to enter intc the controversial 
ynestion of burning of cane trash in this paper, but 
by burning the trash instead of returning it to the 
lend you certainly deprive the soil of a very valuable 
inaterial, which is not only rich in plant food, but, 
l:ke all other organic matter, improves the texture 
and water-holding c ?pacity of the soil. 

(5) Another condition for a soil to be fertile is 
ail adequate supply of plant food.-The living plant 
consists of a large number of different substances, 
these being all compounds,'each one being made up 
of two or more elements chemically united. For 
instance, water is a compound in which two elements 
(hydrogen and oxygen) are chemically united in a / definite and fixed also, sugar is a com- 
pound of the three elements, carbon, hydrogen and 
oxygen. The carbon is obtained by the plant from a the carbonic acid gas present in the air, and the 
other two elements are obtained from the water 
absorbed by the plant. Besides the three elements 

\ lncntioned above, there are nearly a dozen other 
elements which plants obtain from the soluble 
nineral matter of the soil. These elements, of 
surse, are not free or as elements in the soil, but 9 

a r b  combined in various - proportions to form 
cli "rent chemical compounds, and the soluble corn- 7 Qmi *.ds dissolved'in the soil-water are absorbed by 
t11 rt,ois of the plants. When vegetable matter is 
burned, the ash remaining contains those mineral 
eomstituents that the living plant absorbed originally 
flqorn the soil water. 

We find by experience that the elements, nitrogen, 
l~otassium and phosphorus-or rather compounds 
containing tl~enl--are often not present in the soil- 
water in sufficient quantities for the immediate needs 
01 the crop, and we often have to add materials con- 
taining these compounds to the soil to make up the 

deficiency; such materials are usually know11 as 
fcrlilisers. The sandy soils of the coast are gcner- 
ally very lacking in plant food, and very quickly 
become exhausted unless the deficiency is madc up 
by judicious fertilising. Alluvial soils, on, the other 
hand, are as a rule very rich, and seldom show 
signs of exhaustion even 'after several years of con- 
tinuous cropping. 

I t  may be mentioned here that amongst agricul- 
turists it is not usual to speak of the element potas- 
sium as being one of the fertilising constituents, but 
of its compound with oxygen, known as potash. - 
Similarly, we do not speak of the element phos- 
phorus in this connection, but of its compound with , 
cxygen, called phosphoric oxide; compounds con- 
taining phosphoric oxide are known as phosphates. 

Pure sugar, as explained above, contains no 
mineral matter in its composition, so that if all thc 
residues from the harvesting of the cane, and from 
the manufacturing of the sugar, were returned conz- 
pletely to the soil, there would be no exhaustion of 
tlie soil, but this ideal state of things is far 1:1~o111 
being the case in actual practice. Even the molasscs 
contains a large proportion of the potash originally 
taken by the sugar cane from the soil, together with 
small but appreciable amounts of nitrogen and 
phosphoric oxide. If all the plantation and thc mill 
residues were returned to the soil as much as possi- 
ble, a sugar estate \vould suffer far less from soil 
evhaution than an ordinary farm from which pro- 
duce such as maize, live stock, milk, etc., are scnt 
away, all of which contain a large proportion of 
mineral and nitrogenous matter. The unfortunate 
tendency nowadays is for farmers to rely too much 
on the artificial manures brought on to the farm, 
rather than make full use of all crop residues, to- 
gether with the organic and mineral refuse 
accumulating on the farm. 

Let us now study each of the important fertilising' 
constituents separately :- 

(1) Nitrogen.-The nitrogen is chiefly concerned 
with the formation of leaf and stem of the plant. 
A deficiency of nitrogen results in a stunted growth 
and the leaves lose their dark green colour, but an 
excess of this constituent will delay the maturity 
of the plant. The original source of nitrogcn in 
the soil is the organic matter, that is, plant and 
animal matter as distinct from mineral matter. Tho 
organic matter contains certain compounds (simil~r 
to albumin), which contain about a sixth of thcir 
weight of the element nitrogen. These organic 
compounds are converted in the soil by organisms 
to nitrates, such as nitrate of lime or nitrate of 
potash (nitre). There are also certain organisms 

,existing in the ilodules found on the roots of 
lcguminous plants, which absorb free nitrogen from 
the air to build up organic nitrogenous compounds, 
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which they pass on to the host plant. In this way 
a crop of legumes in a rotation will very appreciably 
increase the stock of nitrogen in the soil for the use 
of the -following crop. This fact should be borne 
ifi mind when the question pf a suitable rotation is 
thought' of. 

We find in practice that virgin lands in this part 
of the world seldom require a nitrogenous fertiliser, 
but the manurial trials at  Winkle Spruit seem to 
icdicate that after a few years of cane cropping, the 
sandy soils of the coast will respond to the applica- 
tion of a nitrogenous fertiliser, such as sulphate of 
cmmonia, nitrate of soda, dried blood and whale 
meal. Nitrogen is the most expensive by far of the 
three fertilising co~stituents usually deficient in the 
soil, hence every cultural means should be em- 
ployed to increase this constituent in the soil so as 
to avoid buying these expensive nitrogenous fer- 
tilisers. 

(2) Potash.-The potash plays an important part 
in the growth of a plant, and where if, is deficient 

' 
the manufacture of carbohydrates, like :starch, cellu- 
lose and the sugars, in the plant is seriously inter- 
fered with. I t  therefore follows that crops rich in 
carbohydrates, such as potatoes, sweet potatoes, 
mangels, beet, sugar cane, etc., are generally the 
most dependent upon a liberal supply of potash in 
the soil, It is found that a healthy, mature sugar 
cane plant contains about one-tenth per cent. of 
potash, so that a crop of 30 tons to the acre would 
remove about 60 Ibs. of potash, which amount is 
large as" compared with what is removed by most 
other crops. Fortunately, local soils are not usually 
very deficient in potash, with the exception of very 
sandy soils, but the large drain on the potash supply 
by the cane crop requires that this stock should be 
replenished from time to time by mean:; of a potash 
fertiliser. 

(3) Phosphoric Oxide.-While nitrogen delays 
maturity by promoting growth, phosphoric oxide 
has an opposite effect, inasmuch as i t  coinduces to the 
early and completz ripening of the plant; i t  also 
markedly stimulates the early development of the 
young plant and promotes good tillering. Speaking 
generally, local soils are very deficient ill phosphates, 
and i t  is usually found that crops respond well to 
the application of a phosphatic fertiliser. 

In addition to the above, the following materials 
are also used as manures, chiefly not so much to 
supply plant food as to improve the soil otherwise: 

(1) Lime.--Lime is usually applied either as 
ground limestone or as slaked lime, that is, burnt 
lime (calcium oxide), which has had the necessary 
amount of water to combine with it to convert i t  t~ 
calcium hydrate. 

Although a large proportion of our soils are sour 
or acid in reaction, care must be exercised when 
deciding as to whether a dressing of lime should 
be applied to the soil or not. Most of the coast soils 
are sandy and contain very little organic matter, 
and the experiments a t  Winkle Spruit showed that 
slaked lime, although causing a marked increase in 
the weight of the cane crop for the first couple of 
harvests, failed to have a beneficial effect when 
applied on the following ratoons. In spite of the 
fact that the soils in question are markedly poor in 
lime, i t  is evident that the exhaustion of the fer- 
tilising ingredients of the soil, and especially of the 
humus, is very rapid with continuous applications 
cf slaked lime, so that caution must be exercised in 
its use. With ground limestone these objections 
would not be so serious, and on the whole i t  would 
be advisable to use lime in this form on cane lands. 
In addition to the sweetening of sour lands, lime 
also assists in bringing stiff clay soils to a better 
tilth, and acts on certain insoluble minerals to render 
the potash in them soluble and available to the plant. 

(2) Organic Matter.-The beneficial effects that 
humus has jn a physical senw on the soil have 
already been dealt with; it has also been stated that 
i: is the source of nitrogen in the soil. In addition 
tc these facts in its favour, it may be mentioned 
that the decaying organic matter assists very appre- 
ciably in the decomposition of insoluble minerals in 
the soil containing potash and phosphates, and thus 
making these constituents available as plant food. 
A simple experiment was carried out at  Cedara last 
year which showed this in a striking manner. In  
one vessel was placed a -sample of our local soil, 
and in another vessel the soil had had its humus 
content doubled by the addition of dry plant matter 
finely cut up. Both soils were regularly watered - 
and simply kept in these vessels for a period of nine 
months. At the end of this time it was found that 
the availability of the phosphate had been doubled, 
whereas the availability of the potash had been , 
increased to eight times what i t  was originally. 
These facts all gu t o  show tlL:.t an adequate supply / 
of organic matter in the soil is highly desirable4 
and, as previously mentioned, all possible mean 
should be adopted to maintain the humus content 
a satisfactory figure. 

& 
(6) The last of the essential conditions for fer- 

tility in a soil is the absence of injurious substances 
01. plant poisons.-The presence of a large excess 
of any soluble substance in a soil may have injurious 
effects on the plant. For instance, nitrate of potash 
may be a very valuable manure to a crop in com- 
paratively small quantities, but the presence of a 
very large proportion of this soluble salt in the soil 
would kill the plants. Substances that are either 
strongly acid or strongly alkaline in their nature 
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are particularly harmful to plants. Brak or alkaline 
lands contain an excessive proportion of such soluble 
salts as carbonate of soda, sulphate of soda, common 
salt, sulphate of lime, etc., and whereas these salts 
are not harmful, but even beneficial, in small 
amount, their presence in excess interferes with the 
ltcaltl~y gro~vth of most plants. 

Badly drained lands often contain sulphate of iron 
(green vitriol) and sulphide of iron, ~vhich are par- 
ticularly poisonous to plant growth. In  the plaocess 
of draining such soils, these compounds get oxidised 
(i.e., combine with the oxygen of the air introduced 
illto the pores of the soil), to form other harmless 
compounds of iron. There are somewhat similar 
compounds of iron sometimes present in the dark 
shales and in the light yellowish clayey subsoils, 
und if such a subsoil gets ploughed up on to the 
surface it will lower the fertility of that soil for a 
few seasons until the oxygen of- the air has had 
time to combine with these injurious compounds. 

In this paper attention has been drawn in a 
general way to the various treatments necessary in 
orcler to maintain or improve the fertility of cane 
lands. Different soils of course require .diEerent 
treatment, and i t  is impossible to give particular 
advice that would be applicable to all. Every far- 
mer should be constantly, carrying out manurial and 
cultural experiments on his own, and if this is 
iiltelligently and conscientiously done, the benefits 
of the information thus acquired, if applied, will 
soon far outweigh the labour and expense involved. 

Mr. C. H. Munks wished to know whether it was 
I advisable to use lime on hilly land. EIe had been 

nsing it on hilly land and also. on the flats, and had 
been getting good results from both, but wished to 
know whether he was doing the right thing. . 1 ' Mr. Williams replied that i t  was not so much a 

~iqoestion of hilly or flat land; it was the character 
'Ind thc soil. I11 his paper he had tried to explain that 
s:oils which already have a fair amount of lime 
o'bviously did not require liming. That should be 
i~scortained first, and then care should be exercised 
in manuring very sandy soils or soils devoid of 
organic matter, because if burnt lime is used -the 
soil would be stimulated too much for one or two 
crops and of course exhaust it. Generally speaking, 
it, was preferable to use agricultural lime. 

Mr. L. K. Brunette expressed his appreciation of 
*the object lessons Mr. Williams had given them, and 
asked for information on the following point: The 
planters are paid on quantity and not quality for 

their cane ;' would Mr. Williams advise then1 ~uldcr 
those 'circumstances to fertilise their cane with a 
larger quantity of nitrogenous manure? 

Mr. Williams replied that, generally speaking, 
nitrogen stimulates growth; a bigger cane was ob- 
tained with plenty of leaf about it, and from the 
planters point of view lie should say it would pay 
to use nitrogenous fertiliser. Some soils, of course, 
did not need it, they had sufficient in them. 

Mr. 0 .  J. Johnson also wished to tha111r Mr. 
Williams for his very interesting paper, and fclt sure 
that it would do a great deal of good. Sucll facts 
required to be continually drummed into. thcnl as 
they were apt to be overlooked. On the question of 
green manure, he had tried to grow cow peas but had 
had great difficulty with them; the soil did not 
appear to treat them kindly. I t  was good averagc 
land on which good crops of cane could be growa, 
but i t  had been a failure for growing green crops 
for ploughing in. 

Mr. Williams replied that an agriculturist should . 
answer that question. I t  was evident thcrc was 
something wrong with the soil, but what it was he 
was not prepared to say until he had examined it. 
Of course there was one reason why legumes fail in 
certain districts. In order that a legnmc may 
flourish it must have these root nodules containiiig 
the organisms to manufacture nitrogenous com- 
pounds, and they are very often absent. If a fcw 
pounds of soil from a neighbourhood wherc thcy 
grow this particular legume well were scatterccl over 
the other soil so as to inoculate it, a vast improve- , 
ment would be obtained. Speaking generally, tlicre 
was no reason why Mr. Johnson should not grow 
legumes on his property. 

Mr. G. S. Armstrong stated that at Tongaat Mr. 
Saunders is growing cane on land which hc (Mr. 
Armstrong) knew when i t  was under the natural 
grass thirty years ago. Mr. Saunders is in the 
habit of planting a green crop, and it does splendidly 
there. When that factory was started thirty yea1.s 
ago, Mr. Saunders.was laughed at for attempting to 
plant cane on the plateau there. The soil was poor 
to all appearance, and to-day Mr. Armstrong bclicvcd 
he was right in saying that Mr. Saunders is getting 
as big a tonnage on that land as anyone, through 
carrying out what Mr. Williams had suggestecl in 
his paper. I t  was within his knowledge that planters " 

* at Empangeni had had similar experience to that of 
Mr. Johnson. The land produces beautiful canc, bnt 
the peas will not grow there. 

Mr. Williams, continuing, said in America, and also 
in Europe, purk cultures of these various strains of 
organisms were obtained and solcl to farmers to 
inoculate their soils. Some farmers had good re- 
sults,-others bad. Some particular soils cannot grow, 
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legumes under any conditions, as they have already 
got those organisms in the soil, and t h e d o r e  inocu- 
lating them further does not do any further good. 
On the other hand, soils that are otherwise good for 
legumes but have not got these organisims benefit. 
There are some legumes that will flourish on some 
soils, others must have the soil neutral or of an 
alkaline nature. Different kinds of legumes should 
bc tried. A farmer should experiment; if he has one 
failure he should not be satisfied. Farmers should 
experiment with different kinds more than they do. 
If samples of soil were submitted to his Department 
they would test them and do what they could to help. 

Mr. Ladlau expressed his pleasure at having heard 
Mr. Williams' paper. He had often read articles 
and heard lectures on manuring, but this was the 
first occasion on which he had had it put so clearly 
that everyone could understand it, and he intended 
to follow out the suggestions and advice contained 
in it. It had been a treat to listen to, and he appre- 
ciated it a great deal. 

Mr. Hibberd asked whether Mr. Williams could 
give any guarantee that green manuring would im- 
prove the crops. In  a recent issue of the "Sugar 
Journal" he had noticed an article on gl3een manur- 
ing, in which i t  was suggested that cow peas should 
be planted, but that even that was not sufficient to 
make up the nitrogen required by a crop of cane, 
and i t  was also suggested that in order to save a 
season cow peas be planted as soon as the ,crop was 
ploughed out, and later on plant a crop of some 
sort of clover. He had also read another article 
which gave experiments that were carried out in 
America and ran over five or six years, where they 
planted and ploughed in cow peas and other crops 
to give plenty of nitrogen for the cane to carry on 
with. They had had control patches, and .it was 
found that in each case the crop grown on the land 
where the cow peas had been ploughed in was most 
decidedly less. In view of the above he wished to 
know whether cow peas were really any good. 

Mr. Williams, in replying, stated that he had 
already stated he was not a wizard, and could not 
work miracles. He had mentioned in his paper that 
virgin land in South Africa may have a very small 
amount of organic matter and consequently a very 
small amount of nitrogen, but the greater proportion 
of that is available; i t  is there ready for the crop 
that is put in. Consequently it was found that per- 
haps no nitrogenous manure was required for the 
first crop or two, but if a person is farming reek- 

- lessly and deprives his soil of its nitrogen and does 
not put i t  back, green manure is a most excellent way 
of adding organic matter as well as giving nitrogen. 
Mr. Williams also referred to the soils carried down 
by floods perhaps for hundreds of miles; they 

had picked up the best surface soils and 
dumped it down ready for the farniers on 
the flats. There they have the benefit of thc 
whole couiitryside, it is all surface soil. There is 
an enormous amount of plant food in that soil and 
plenty of all ingredients. Tlzat soil does not require 
any green manuring, whereas a hillside sandy 
scil, which was only about half per cent. organic 
matter, was bound to improve in his opinion if green 
manure could be grown there and ploughed in. 
Success may not be obtained the first year or tlie 
second year. But "if you cast your bread upon the 
waters it is bound to come back to you." 

Mr. Lester stated that he had also planted cow 
peas but they did not seem to do much good, and he 
presumed i t  was because there were not snfficieat 
organisms to produce the nodules. He wished to 
know whether the organisms would have nlultiplied 
and produced more nitrogen if he had planted 
lcgumes in the second and third years. 

Mr. Williams replied that these organisms cer- 
tainly multiply in the soil, and it has been noticed 
that a strain of organisms that will work around 
the roots of cow peas will not work on soya beans. 
They could, however, be educated, as it were. After 
a little cultivation they will go to work on another 
legume in 'Lime, so that i t  was possible after a couple 
of years these organisms would adapt themselves to 
that particular legume. 

Mr. Booth referred to the bone of contention re- 
garding cane burnt and unburnt. He had read much 
about it from the point of view of sugar manufac- 
ture, but would like to ask Mr. Williams' professional 
opinion as to any effects positive or negative on the 
soil as the result of burning continually. 

Mr. Williams, in replyiiig, stated that the princi- 
ples of the fertility of the soil are the same every. 
where and for every crop, and if you violate one 
of tliose principles that soil is bound to deteriorate 

i 
in time. When the trash is burnt, instead of putting 
it on the land, you are destroying that amouilt of 
humus, also by burning i t  on the soil you are burn- +, / 
ing some of the organic matter that was originally// 
in the soil, From both points of view he woul 
certainly say it was harmful. If you leave your lands t 
bare and a shower of rain comes along, you don't get 
the full benefit of that unless you have a inm~lch on 
the surface of the soil. I-Ie did not think a better 
mulch could be obtained than the cane trash. A 
man who burns his trash is in effect squaiidering his 
capital for the sake of having a few more pounds on 
current account at the bank. There is no doubt that 
you are deteriorating your soil and losing the oppor- a 

tunity of increasing and benefiting the condition and 
fertility of the soil. 
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Mr. Hibberd asked whether the plaliters did not 
gain from the potash obtained through burning the 
trash. 

Mr. Williams replied that they did in mineral 
mattcr, but he was speaking from the point of view 
of the organic matter. He tried to teach the benefits 
dcrivcd thereby. But even with potash, if the trash 
js burnt ancl i t  is windy, that ash is blown away 
to where, perhaps, i t  is not wanted; then if you get 
a heavy shower of rain, not only is the ash washed 
away but thc surface of the soil gets washed away 
also; ~vhereas if there was a mulch on the soil, the 
benefit of the rain is obtained and the surface of the 
soil is conserved. 

Mr. G. S. Armstrong expressed his appreciation 
of Mr. Willianls' paper in very complinlentary terms, 
end statcd that in his opinion therc need be no fear 

" of the future if Mr. Williams' suggestions were 
carried out. 

Capt. Greig stated that although he had tried cow 
peas, hc had had greater success with beans. He 
clicl not, however, plough them in when green but 
wl11e11 dry, and he wished to know wl~ether the humus 
~ctul-ned to the soil in the clry form mas bettcr iu tht: 
long run than that returned in the form of green 
beans. 

Mr. Williams replied that i t  would depend upon 
the amount of nloisture in the soil. When plouglled 
in grccn i t  decomposed more rapidly and the or- 
ganisms did their work quicker, whereas if the soil 
i,: sanely and thc organic matter is put in dry, i t  will 
opcn the soil for a time and takc a longer time to 
~lcc0111pose unless there was an  aclequate rainfall. 

On Capt. Greig stating that the soil was a hcavy 
black soil, Mr. Williams remarked that in that case 
Mr. Greig was probably correct in ploughing i t  in 
dry. 

Mr. 3Villiams was also asked how many units ol! 
nitrogen would be obtained by planting cow ]leas, 
and he replied that he could not give anything likc 
an exact figure. Mr. Williams referred to driccl 
blood, the cost of ~vhich was somewhere about £10 n 
ton. That contained roughly about 10 per cent. ol' 
nitrogen. I t  worked out a t  about £1 a unit. If thc 
quantity required worked out a t  two-fifths of a ton, 
a.t that price i t  meant £4, and only about twe11t.y units 
of nitrogen would be obtained,. whereas fl-om a cro], 
of cow peas hundreds of units should be obtaiilecl, 
so that a greater proportion of nitrogen wonlcl bc 
obtained from a grcen crop than from a moclcrately 
heavy and expensive dressing in the form of clriecl 
blood. 

Mr. E. E. Jelley referred to certain gums and acids 
which exist in cane and which prevent thc inillers 
from obtaining 100 per cent. yield from t l ~ c  canc. 
Ile wished to know whether i t  would be possiblc to 
incorporate in fertilisers certain compounds whicl~ 
~vould retard the formation of these nitrogenou~ 
acids and gums. 

Mr. Williams replied that these acids wcrc rcally 
found in the immature canes, and the ~-einccly was 
to get the cane as mature as possible. 

Mr. Rapson, on behalf of the Associatioh, ex- 
pressed their appreciation of the able lxq>cr which 
Mr. Williams had put before them, and he was sure 
a great amount of benefit woulcl be obtaiaccl as a 
result. 

Prospective Irrigation of Cane in Natal. 
(Paper by Mr. C. T. RITCHIE, Circle Engineer, Irr igation Department, Maritzburg ) 

Tn discussing irrigation in general, the subject may 
bc divided under three main headings :- 

1, (1) Thc benefit to be derived from irrigating the 
!crop undcr consideratioa. 

(2) Thc methods by means of which irrigation 
can bc applied to that crop. 

(3)  Thc costs of applying irrigation to that crop. 
When the crop under consideration is sugar cane, 

these headings may be further subdivided as follows : 
1.-Benefits. 

(1) The effect of irrigation on the weight of cane 
cut. 

(2) The effect of irrigation on the sngar-producing 
cjnali1,ies of the cane. 

(3) The effect of irrigation on the coatrol of the 
growth of the cane. 

2-Methods. 
(1)Diversion irrigation schemes. 
(2) Storage irrigation schemes. 
(3) Pumping irrigation schemes. 
(4) Application of water to the crop. 

3-costs. I 1  

(1) The capital cost of the scheme. 
(2) The working costs of the scheme. 
( 3  The value of the accruing benefits. 
We may now discuss the subject undcr thcsc l~cacl- 

ings seriatim :- 
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