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The following notes in amplification of the article previously 
published (Tea Quarterly, 1930, 3, 73). may perhaps be of interest. 

Inspection of the drains after heavy rain shows clearly the wide 
variation in the capacity of the soil to absorb water, some sections 
holding up water very much longer than sections adjacent to them. 
It has been noticed, however, that as the sub-soil becomes more 
thoroughly aerated by the use of these drains, water has been 
absorbed at a quicker rate. The amount of water held Up is, of 
course, very considerable. Considering 18 in. wide drains with a 
12 in. water level, 100 feet of drain will contain 75 cubic feet of water. 
Assuming there are 1,500 feet of drains to jhe acre, since 1 *\f. water 
equals 6*23 gallons, then approximately 70,087 gallons of water per 
acre are held up to be absorbed at the cessation of rain»̂ f the drains 
have been overflowing. This water contains dissolved air and plant 
food derived from the surface soil and must find its way through the 
sub-soil which is thereby definitely improved in condition. 

The reverse slope drains in question have flow been cut over 
some 90 acres of pruned tea and have been available for more detailed 
observation. During the four months of pruning and manuring these 
fields only 10 inches of rain was recorded but'this comparatively dry 
period was followed by 11-5 inches in a fortnight. 

Due to the long spell of dry Weather there was a considerable 
amount of silt brought down into the drains with the first onset of 
heavy rain and, with the continual daily rain, the drains were not 
capable of absorbing the water with sufficient speed to prevent them 
overflowing. Nevertheless, a very considerable amount of silt and 
loam, rich in the artificial manures recently applied, was collected on 
the sections along the drainŝ and it was observed, in fact, during the -
heaviest rain when the sections were spilling t̂hat most of the silt was 
so retained, little passing over the spills. k 

The amount of silt so far collected is not sufficient to impair the 
working efficiency of the drains0since, althougrP%tf:first it is inclined 
to form a heap where it has fallen from the bank above the drain, 
with the action of the running water it becomes more evenly spread 
out over the surface of the reverse slope and, until he latter becomes 
levelled out by reason of the quantity of silt collects , no appreciable 
quantity of silt is pushed over the edge of the section. The silt so 
accumulated is, of course, available for return as a top dressing either 
above or below the drain. 
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Another advantage observed in the pruned field is that although 
a certain number of prunings fall into the drains, their presence does 
not cause these drains to become blocked since the flow of water in 
them is not powerful enough to carry the prunings along. Hence, 
the drains, except for the periodical cleaning out of the collected silt, 
require less attention than drains with a continuous gradient. 

On the other hand, further observation has shewn that if any 
unchecked flow of water is allowed to enter these drains, so causing a 
more rapid stream to flow over the spills, there is then a certain 
amount of erosion caused on the top of each section, In such cases, 
therefore, it is not suggested that these drains will be of a permanent 
nature unless the lip is reinforced with stone. By the side of a cart 
road or path, for instance, such drains are useful in collecting the 
gravel or surface that washes off the roads, which can easily be 
replaced l̂ nm the drain, but the excess amount of water arriving from 
the hard surface of the road is apt to cause these drains to overflow at 
a quicker r-Je than they do when cut in the field and hence internal 
erosion is set up. The importance, however, of holding up as much 
silt as possible, is clearly shewn from the following figures which 
illustrate the amount of soil lost with ordinary drains. 

In a field where the ordinary drains were in existence, a silt-pit 
5 ft. x5 ft. x5 ft., i.e., of 125 cubic feet capacity, was cut at the 
botton of each of four leading drains. After three inches of rain had 
fallen in five days these pits were all filled with silt which had emptied 
into and out of these leading drains. In other words some 500 cubic 
feet of soil had been lost in five days from about five acres of land. 

Construction of reverse slope drains.—^ln practice it is not found 
necessary to find the level of each section separately, but the length of 
the sections, if made at a 6.in. level, will be half the reading of the 
gradient of the main drain, i.e., a gradient of 1 in 15 will make the 
sections 7£ ft. long. If, however, the gradient is less than 1 in 30, 
the optimum length of 15 feet should not be exceeded, in other words 
for any gradient less than 1 in 30 us&a 15 ft. section. By so doing 
the height of the water level will, of course, Vary with the gradient and 
the level taken will be less than the original 6 in. 

New clearings. Assuming in a new clearing the, drains are 
already cut with ~ H adient of 1 in 60, then by cutting 15 ft. sections 
there will be a drop level of only 3 in., but the height of the water level 
has been increased to 1 ft. 3 in., thereby increasing the water-holding 
capacity. i f 

When cutt'ng completely new drains in a new clearing, a gradient 
of 1 in 120 might be used. Then by cutting 15 ft. sections there will 
be a drop level of only V| in. but the height of the water level will be 
raised to 1 ft. 4£ in. The water-holding capacity will thereby be 
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increased to 101 c.f. per 100 ft. of drain and without cutting to any 
greater depth than the original 1 ft. 6 in., or say 2 ft. allowing for a 
bund of 6 in. to the drain. Having then a spill of only 1J in. there is a 
smaller surface at the edge of each section to be worn away. Although 
the flow of water may not receive such a check by reason of the shorter 
fall, the gradient being less steep will help to diminish any rapid flow. 

In conclusion, it has been observed that with drains of the type 
described, even with such a steep gradient as 1 in 10 and with sections 
only 5 ft. long, during the period the drains are overflowing nearly the 
whole of the silt is deposited and but little passes over into the 
adjacent section. This is doubtless due to the fact that the bulk of 
the silt tends to sink to the bottom of the drain and as this bottom 
surface has a reverse slope, this acts as a brake on any movement of 
the deposited silt. Moreover, as the water which passes over the 
spills is'only in a shallow layer, it has less force to push over any 
solid matter. 

T E A FERMENTATION—PART IV. 
D. I. EVANS. 

THEORIES PUT FORWARD TO EXPLAIN THE 
FERMENTATION OF TEA. 

It was pointed out in the first of these articles that fermenting 
tea requires oxygen for the process, and that the utilisation of oxygen 
was accompanied by certain changes in the leaf constituents, 
especially in the tannin fraction of the leaf. A good deal of time 
has been given to the study of the mechanism of this action, but it 
must be acknowledged at the start that work on this subject has not 
yet clarified the position to any great extent. In previous articles an 
account has been given of the investigations dealing with the effect 
of different conditions of temperature, humidity, etc., on the final 
product without probing very closely into the process step by step. 
This empirical method of investigating tea manufacture, is of great 
service, but its limitations prevent the elucidation of the problem as a 
whole, and a complete control of the process of manufacture cannot 
be obtained until a good deal more is known of the chemistry of the 
leaf and of the mechanism which is responsible for the rapid oxidation, 
and the development of those characteristic properties of black tea. 

Certain hypotheses have been put forward to explain how the 
reactions taking place during tea manufacture occur, and experiments 
have been carried out to test these hypotheses but, although the results 
of these, experiments were not very conclusive, and the authors 
generally guarded in stating their conclusions, I find that in many 
cjuar^rs one or other of these unproved hypotheses is accepted as 
definitely proved, whereas the real position is very indefinite, and 




