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INTRODUCTORY.

Mosr of the readers of this journal will have seen at page
104 of the Report of the Proceedings of the Forest Conference,
held at Simla in October 1875, that I commenced my paper
on Preliminary Working Plans with some remarks and explana-
tions on the normal state ofs forests. Although I had drawn
up some notes on the subject, they were not printed in the
Conference Report, because I wished to improve them, and to
adapt them more to Indian circumstances. Experience, however,
has proved to me, that, with my duties as Conservator of
Forest of alarge Government and the Editorship of the ¢ Indian
Forester,” not sufficient time is left at my disposal to carry out
my original intention. On the other hand, I consider it high
_ time, that endeavours be made to try and supply to those, who
had no opportunity of studying forestry at home, or who are
not acquainted with continental languages, the means of mak-
ing themselves acquainted with the general principles upon
which fores{ management should be based. This can be done
by translating the best German and French works on forestry
into English, and great benefits will be derived by following
that plan. In fact, Messrs. Fernandez and Smythies have
earned the thanks of Gtovernment and of all Forest Officers
by translating the “ Manuel de Sylviculture,” by Bagneris, into
English, of which book a new edition, available to the general
public, is about to be issued. On the other hand, Mr.
B. Ribbentrop in his ¢ Hints on Arboriculture” has at once writ-
ten an Indian book, based on the general principles of Arboricul-
ture, or rather Sylvicultare.

I feel that I have to some extent pledged myself to do some-
thing towards bringing the principles, on which working plans
should be based, before Indian Forest Officers ; but at the same
time I do not possess sufficient confidence of producing some-
thing original, which would be found up to the required standard.
Under these circumstances I shall adopt the plan of publishing a
series of articles on the subject in the pages of the ¢ Indian
Forester,” giving materials which have been obtained, partly by
translating from continental works, and partly by adding what
experience I have gathered in India.
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Before proceeding to business, ome word more: In the
management of the German State forests the financial prin-
ciple, that is to say, the management of the forests in such a
manner as to secure, as far as practicable, the highest possible
interest on the invested capital, has been asserting its rights
of late years. Though it is, generally speaking, the only
correet principle to start from, and them to modify the conclu-
sions arrived at by means of it according to the special circum-
stances under consideration at the time, in the present state
of Indian forestry I should meet with endless difficulties, were
I to follow strictly the above principle. Before we can
do so here in India, we must first bring our forests under
a more regular management. When this has been done, it
will be time enough to begin and calculate interest, and these
remarks should be remembered when judging of the method,
according to which I have treated the subject of working plans
in the following pages. .

2. The financier, who has to prepare a budget, has to do with
one year’s income and expenditure, which he bas to balance; he
deals chiefly with eircumstances referring to ome particular
year.

On the other hand, the income of a forest, or its annual
growth, has to be stored up for years, until it becomes of such
quality, as to be of material use ; consequently a certain stock of
collected annual incomes has always to be kept in a forest, in order
to allow of mature timber being removed ; and the forester, in
preparing his budget, or working plan, has to take into considera-
tionthe incomes or growths of a series of years; he has to ascer-
tain the laws which govern the growth of trees from infancy to
maturity ; his expenditure, or wood to be eut in a certain year,
represents the income or growth chiefly of past years, whereas
his income during the same year will generally have to be kept
for future years. This peculiarity of forestry enables an unecru-
pulous or careless forester to devastate a forest, by removing, not
only an adequate annual yield, but in addition a portion of that
stock of growing material, without which it is imposaible to.
secure a permanent yield of mature timber. On the other hand,
if a forester removes less than the forest can stand, he acts eon
trary to the interest of the owner.
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3. To prevent either the one or the other, working plans are
necessary, and it is difficult to understand, why of all measures
introduced for the better management of the Indian State Forests,
none perhaps has met with so much resistance, as they have.
In some cases it was thought, that working plans are not neces-
sary at all, and in others it. was considered, that the time for
their introduction had not yet come. These views were the
result, partly of one-sided ideas, and partly of attempts to intro-
duce working plans too complicated to be understood by those
who were expected to carry them out. _

4. The man who spends his money without ascertaining the
limits of his resources, is liable to become insolvent. Experience
has shown the immense importance and necessity of well-arrang-
ed state budgets, and there is no reason, why forests should be
inexhaustible, or why they could be managed rationally without
a well-considered plan. On the contrary, of all things a forest
is liable to be mismanaged without a previous plan of operations.

5. During the last few years matters have altered consider-
ably, and there are few Forest Officers now in India, if any,
who are not impressed with the necessity of managing the
forests under their charge according to some fixed plan.

6. What is a working plan? To answer this question in a few
words is somewhat difficult, because the meaning of the term
comprises a great many different objects, but in a general way
it may be said, that @ working plan should measure the yield and
regulate the management of a forest in the manner most advan-
tageous to the owner. The interest of the owner differs according
to circumstances. Inone instance it mnay consist in managing a
forest so as to effect certain climatic results, or it may be to
derive the highest possible quantity of produce of certain kinds,
or the highest possible annual revenue, or the highest possible
interest on the capital invested in the forest. In each of these
cases the forest will have to be managed in a different manner,
and in order to ascertain what kind of management is indi-
eated by the condition of a forest, or how a certain management
bears upon the resources of the forest, certain researches have
to be carried out in the forest and certain rules for its manage-
ment have to be drawn up, the sum of which may be understood
under a working plan.
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7. Every forest is expected to give a certain yield or return
to the owner. Under yield is understood the quantity of
material removed annually, or periodically. The size of the
yield depends on the will and pleasure of the owner of a forest,
but it is naturally limited, on the one side by the amount which
grows annually, and on the other side by the growing stock
available in the forest.

8. There are two distinct methods of working a forest
permanently :—

(1) The strictly annual working, when the full growth is
removed in equal annual parts, the material being at the same
time of the normal or fixed age.

(2.) The periodical working, when an annual yield is not
insisted on, but when the difterent compartments or blocks are
cleared whenever the forest on them reaches the mormal or
fixed age.

This distinction should be particularly noted befox‘e proceed-
ing to the first chapter. "

CHAPTER I.
On the Normal State of Forests.*

9. Most forests are in a more or less irregular condition.
There are blanks, or only young trees, or only old trees. This
condition is called the real state of a forest, that is to say, the
state in which the forest actually is at a certain time. On the
other hand, a state can easily be imagined, in which every-
thing is as it ought to be, there are no blanks, there is a proper
proportion between old, middle aged and young trees, and a
vigorous growth prevails all over the forest. This condition is
called the normal slate of a forest. The principal object of
a working plan is, to lead the real state over into the normal
state, and afterwards to keep it in that state. The points to be
considered are :—

(1.) What is the normal state ? and

(2.) How is the real state to be led over into the normal
state ?

® This and the next can:.or consist almost entirely of a translation from Professor
Dr. Gustav Heyer’s teac!
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Sxcrron I.

Fundamental Conditions of the Normal Stats.
10. These are three in number :—

(a.) Normal age classes ;

(5.) Normal growth; and

(c.) Normal growing stock.
NORMAL AGE CLASSES.
If a forest is managed with a rotation of 100 years, the
" trees to be cut annually should be 100 years old, and in
order to have such trees year after year, it is mnecessary
that there should be 100 age classes, the oldest 100 years
old, and the youngest 1 year, with an equal difference of 1
year between every two classes. These are called a series of
normal age classes. They can be distributed over the forest in
different ways. Young and old trees may be mixed over the
whole area, which is the case in most Indian forests, or a certain
number only may be found on a portion of the area ; for in-
stance, all ttees between 100 and 80 years on one-fifth of the
area, those between 80 and 60 years on another fifth of the
area, and so on. Thirdly, each age class may be found on a
separate portion of the- area, so that there would be, in the
above instanee, 100 different compartments each coutaining
trees of the same age ounly, differing by one year from that in
the next compartment. The latter may be called the perfection
of normal age classes.

11. NoRMAL GROWTH. -

. The following kinds of growth should be distinguished :—

(1.) Normal growth, which is the growth obtained if no
extraordinary events have influenced it.

(2) Real growth, which is the growth obtained under extra-
erdinary influences. .

The normal growth is that, which is obtained in a normal
forest, where no blanks are met with, where the normal age
classes and the normal growing stock exist. The nearer the
real state of a forest approaches the mormal state, the nearer
will the real growth approach the normal growth.

12, In most natural forests the real growth will be smaller
than the normal growth, but circumstances may occur, in which
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the two are not only equal, but in which the real growth is
larger than the normal growth, because the latter must not be
understood to be the largest that can possibly take place, but
that which can reasonably be expected in & normal forest.

18. Normal, as well as real growth, may refer to one parti-
cular year, or to a number of years, hence there may be farther
distinguished :

(3.) Courrent ammual growth, or that which actually takes
place in a certain year, and

(4.) Average annual growth, which is calculated by dividing
with a number of years (generally that of the rotation) into the
total growth accrued during those years.

14. A peculiar relation exists between the current annual
and average annual growth, which it is necessary to explain
bhere. The annual growth of a tree, and consequently of a
forest, differs according to the age of the tree. Generally it is
small at first, then with the age of the tree it increases,
until there comes a time when it is stativnary, after which it
begins to fall off, until it sinks down to zero at the natural
death of the tree. Consequently the current annual growth
may be smaller, equal or larger, than the average annual
growth.

15. As long as the current annual growth rises, it is greater
than the average annual growth ; then, when the former begins
to fall, there will be a year, when they are equal, after
which the average annual growth will be greater than the cur-
rent annual growth.

The following example will illustrate this :—

LSO R T SR RO .
1 1 1 9 7 43

2 2 1+ | 10 6 4.5
3 3 2 11 5 i
4 4 21 12 4 442
5 5 3 13 3 4%
'3 8 3} 14 2 42
7 7 4 15 1 45
8 8 44 16 0
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The current annual growth is greatest in the 8th year, and the
average annual growth in the 11th year. After the first year
aund up to the 11th year the current annual growth is greater
than the average anuual growth. Between the 11th and 12th
years they are equal, and after that the average annual growth
surpasses the current annual growth.

16. This peculiarity teaches us a great lesson, namely, that
the greatest quantity of material is obtained with a rotation
equal in years to that of the greatest average annual growth,
and not equal to that of the greatest current annual growth.
In the present instance the most advantageous rotation, as far
as quantity is concerned, would be that of 11 years, and not
that of 8 years, as the following calculation will show :—

After 8 times 11, or 88 years, both rotations fall together.
During these 88 years the material produced with a rotation
of 8 years would be equal to ( 14+2+3+4+5+6+748) 11=
86%11=396 cubic feet. With a rotation of 11 years, there
would be (1424+3+4454+64+7+8474+645)8=54%x8=
432 cubic feet, or 36 cubic feet more, than with a rotation of
8 years.

If, on the other hand, the rotation is raised beyond the
highest average annual growth, less material will be produced.

NoRMAL GROWING STOCK.

17. It has been shown above, that, in order to cut mature
timber year after year, it is necessary to have a considerable
stock of growing material of all age classes. Under normal
growing stock is understood the sum of predominating growing
material in & normal forest. Under real growing stock is under-
stood the growing material in an abnormous forest. [Thinnings
are left out of consideration in regulating the working of a
forest, because they cannot be fixed beforehand. They must
be done when necessary. Besides, in a forest in which the
final fellings are properly regulated, the thinnings are regulated
of itself.] Inthe same way as the real growth in most natural
* forests is smaller than the normal growth, so is the real grow-
ing stock generally smaller than the normal growing stock.

18. At first sight it would appear that, in order to calculate
the normal stock, the actual contents of the age classes of a
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normal forests would have to be summed up,—an operation not
without difficulty. But there is a point to be taken into
consideration, which makes matters much more easy. The
contents of each age class become only of importance when
they reach the age of the rotation, that is to say, the year of
their being cut and removed. Hence it is of no consequence
what the contents of a certain age class may be at any time,
provided the class contains the normal stock when it reaches
the end of the rotation, in other words, the value of each age
class should be calculated by its contents on reaching the end
of the rotation, and before that time in inverse proportion of
the number of years it is distant from that time. Hence the
contents of the different age classes are estimated by means
of the average annual growth, and not by means of the current
annual growth. Thus the amount of the normal stock stands as
follows, if under g the average annual growth of one age class,
and under r the number of years in the rotation is understood.
Contents of the 1st age class (1 year old) = g.

» » » 2nd ” ” = 2g.

” » ” 3rd ” 9 ) = 3g.

” » (r—1)™  age class = (r—1) g.

”» » ™ ”» » =rg.
Consequently

Normal stock =ns=g +2g +3g + ... + (1-1) g+rg.

ns=~fTE Xr

ns== 'L-T! 4+ r X 52_3.
r g means the contents of the oldest age class, which may be
represented by G, then the above formula would be

ns=G. x L +3
19. The above calculation is for the time, when the young-
est age class is 1 year old, and the oldest r years, that is to
say, for the end of the growing season- The calculation for
the beginning of the growing season stands as follows :—
Contents of 1st age class =0

”» ) 2nd ” » =1
» »ord 5 = 2
» sy (r—1)T= age class = (r—2)g
) re » o = (r—1)g
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and

ns= {O_t#)_g} Xr=(r—1)g x —%

ng= - Xrg-—"=1%
ns= Gx -3

20. Thirdly, the calculation may be made for the middle of
the growing season, middle of summer, when the following

will be the result :—

Contents of 1st age class =_£
9 ) 2nd [T Y = g +';—'
» » 3rd 5 =2g+%
” » (r—1)™ =(r—2) g +'§'
” ” ™y =(—1)g+¥

and

nE — {s.‘.(r—l)g-l-,;}x r
{' +1'8—‘8'+5}

ns =
nsg — l‘gX..
ns=G)<;-

This means that the normal stock, calculated for the middle
of summer, is equal to the contents of the oldest age class
multiplied by half the number of years in the rotation.
Instead of being made up by, say, 100 age classes ranging from
% year’s growth up to 994 year’s growth, the normal stock can
be composed of, eay, 50 age classes, each of which is covered
with forest 100 years old, or again it can be composed of 100
age classes, each of which contains 50 years’ old growth, or
by any other modification, provided the sum total is equal to
=G x Z

21. These, then, are the fundamental conditions of the
normal state.

SectIoN 2.
Relatior between normal stock, normal growth, and normal yield.
1. Relation between growth and yield.

22. As in a normal forest the oldest age class is cut annu-
ally, it follows that the normal yield is always equal to the
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contents of the oldest age class. And again, as the oldest age
class does not shoot out of the ground yearly, but is formed by
as many current annual growths, as the rotation contains
years, it is evident that the normal yield must be equal to
the current annual growths of all the different age classes in a
normal forest. And again, the normal yield must be equal to
the sum of the average annual growths of all age classes,
because their sum must be equal to the average annual growth
of the whole forest, which as a matter of course, is equal to the
normal yield.

2. Relation between growth and growing Stock.

23. In the same way as invested capital bears interest,
so may it be said, approximately, that the annual growth
represents the interest of the growing stock in a forest. By
dividing with the growing stock=s into the growth of a year=g,
and by multiplying with 100 we obtain £ X 100 = p = the per
cents indicating the rate of increase for that particular year.
Supposing for a compartment of 50 years of age s = 80
and g = 2, then & X 100 — % X 100 = 2'5, which means,
that the percentage of increase of this compartment from
the 50th to the 51st year is equal to 2°5.

24, The distribution of the annual growth during a ro-
tation is peculiar, and it should be closer considered here.
It will be remembered, that in a normal forest at the beginning
of a rotation the mormal growing stock must be present.
This stock, with the growth on it, is removed during the ro-
tation, and while this is being done, a new normal growing
stock must be collected for the second rotation. The former
may be called the “old growing stock”=s, and the latter the
“ new growing stock”’=s', and the present object is to show how
the average annual growth during a rotation is divided
between the two. Let us understand under r the number of
years in the rotation, and under g the average annual growth
of one age class, then there will be annually a growth = r X g.
During the first year all growth will take place on the old stock
8, a8 there is no new stock s' as yet. At the end of the first
year the oldest age class is cleared, and whatever grows up
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again on the area afterwards is not removed during the first
rotation, but remains for the second rotation ; consequently
during the second year only (r—1) g takes place on s, and g on
8. During the third year s gets (r—2) g, and s' gets 2 g, and
goon. In the last year of the rotation s gets nothing, and s'
gets r X g. In this manner the following table is obtained :—

Distribution of growth during the rotation.

Tntho your, | Porion blongng toold | Porton blongig to yow
1 r. g 0
2 (r—1). g. 1g.
3 (r—2). g. 2-g.
4 (r—3). g. 3-g.
r—3 3g. (r—38) g.
r—2 2-g. (r—2) g.
r—1 1g. (r—1) g.
r 0 rg.

25. This table teaches the following most important lessons :
(a.)—The increase on the old stock is equal to that on the
new stock.

Increase on 8 = (r g 4 0) "= G x %
Increase ons' = (o 4 r g) -,.‘—_- G % 3

(b.) The increase on the old stock, as well as that on the
new stock, is equal to the normal growing stock ;

(c.) Consequently during one rotation the total growth is
equal to twice the normal stock ; and

(d.) The total amount of material removed during ome
rotation is equal to twice the normal stock.
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C%AQI‘ER IL.
How to lead an abnormwus forest over into a normal forest.

26. This is the foremost object of a working plan. As there
are three fundamental conditions of the normal state, it
follows that the abnormous state may be the consequence of
either of these three being wanting, or two, and even all three
at the same time.

27.—1. The normal age classes are missing, whereas the normal
growth and the normal stock are existing. To establish the
normal age classes, different methods may be followed. The
simplest of these is the method of areas, which means the whole
forest is divided in as many parts as the rotation contains years
or periods—during each year or period one part is cleared and
restocked, and at the end of one rotation the normal age classes,
together with the normal felling areas, have been established.
In dividing the forest into felling areas, it must, however, be
taken into consideration that the quality of the soil, and con-
sequently the quantity of material produced, differs in every
forest, and in determining the area to be cleared in each year or
period, the relative quality of the soil must be taken into
consideration,—a subject which will be considered in detail-
further on. .

28. The merits of this method are not of an high order. If
the normal age classes are very nearly established, the method
does not do much harm, but otherwise it has the disadvantage
of being two sweepings. In the firstinstance it takes no notice
of the wishes of the owner of the forest, that is to say, if once
adopted, it is unyielding and inelastic. Then it gives uneven
annual yields during the first rotation. In one year the
cutting may be in a compartment with only a fraction of the
contents of that to be cleared the following year. Besides, it is
liable to drag a surplus of growing stock over a whole rota-
tion, whereas, if such does exist, it should be removed at once.
It has been shown above that, in order to obtain the normal
yield of a forest, it is necessary that the normal stock should be
present. Now, it can happen that a forest, being stocked chiefly
with old timber, may contain more than the normal stock, and
that surplus does, of course, not produce any increased growth,
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consequently it should be removed at once, and the money
. realized put out upon interest, if the forest is to yield the
highest possible income to its owner. As this surplus stock
is generally distributed over the forest, it naturally follows
that, with the above method, only a portion of it is removed
year after year; hence a pecuniary loss to the owner of the
forest must be the consequence. In spite of these disadvantages
the method of areas is very useful, whenever the object is to
follow a simple system, which can be easily understood an

carried out. :

29. Another method is known as the method of Carl
Heyer, which is this :—“If the normal stock and normal
growth are existing, then the normal age classes will establish
themselves naturally, provided the normal yield is cut annually
or periodically in the oldest wood, and provided the cleared
areas are immediately stocked again.”’ In reality, the normal
state is never quite reached, but already after three rotations
the difference between it and the real state of the forest is so
insignificant, that the difference may be neglected.

30. This method must be considered almost perfection,
because any surplus over the normal stock can be removed at
once, and the yield is the same in each year from the beginning
up to eternity. Several mathematicians have tried to prove
mathematically the correctness of Carl Heyer’s method, but,
as the truth can only be established by resorting to the highest
branches of mathematics, we must be satisfied here with a
practical example like the following :—

Assuming the
Rotation . = 5 years.
Area of forest ... «e = 5 acres.
Average annual growth per acre = 1 cubic foot.
Present age of forest, uniformly = 24 years.
Then there will be—
Normal yield ... «. = 5 cubic feet.
Normal stock ... o= 12¢
Real stock e =124
Consequently—

Normal stock ... s == real stock.
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As the age is given at 2} years, it follows, that it is given
for the middle of summer. Assuming that all cuttings are
done in winter, the age of the trees, when the first cutting
takes place, will be three years. As 5 cubic feet have to be re-
moved per year, the area x to be cleared is found by the follow-
ing rule :—

Real stock peracre __  normal yield 8 __
- 1 —= 71T =

= 1-6666667. The remaining area for that year will be
5—1-6666667 = 3-3333333. If the calculation is thus made
for a number of years, the following table will be obtained : —

apdx = &
’ 8

Area to be cleared annually.
Age of Acres. Balance of
niu:] of Fohmt area of cutting| Yield per year.
tation. | when compartment. Cubic feet.
cat. In detail. Total. l:;:rea. e fee
Years.
1 2. 3. 4. 5. 8.
1 3 116660667 | 16666667 | 3:3333338 5
s 4 125 126 20833338 3
8 5 100 100 1-0833333 5
4 ) 08333333 | 08333338 |  0-2500000 5
7 026 P 1750
s{| % 081250 106250 {|  gigiicer | ses0 =5
5 08541667 ) 42
e{| 4 o-mmm} 10364683 {|  ygi7oes | 0790) =5
7 5 100 10000000 | 00677084 6
) 00877088) | nocaaxaa §|  ceeereen
84| 5 | Ocnmeoe)| O9868{l Giiisin | Seeal=5
6 00812501 0487
9 { 5 08333333 §|  1-00416 { ......... 4167 { =5
4 00864583 09760418 | 0348
5 09760418 wnoragag §|  cereeeen
0f| 4 oomadso | L0ososes {| occes | Gla0) =5
n 3 100 10000000 | 00085103 5
6 00065103 | roaaromn § | eeeeerees
B{| 5 ogog1876§| 09986979 { Govidise | w1l =S
) 00078124 0047
18 5 o~9sa4ssa} omms{ 4-932}=5
4 00052085 09958331 | 0031
5 09958331 otoage £ cereeens 4979} _
il ¢ ooossoze)| loorose f| i | om) =5
1s 5 100 110000000 | 00007813 6
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The above table, and in particular column 4, shows, that by
the end of the third rotation the normal state may be said
to have been established.

31—2.—The normal stock is missing, whereas the mnormal
age classes and the normal growth exist. Here two cases must
be distinguished.

(a) The real stock is smaller than the normal stock.—If in
this case the normal yield is removed annually, then the
stock will be exhausted before the rotation is over, with
other words, a lower rotation will be arrived at. In order to
avoid this, it is necessary to remove less than the normal yield,
80 as to save stock, until the real stock has become equal to the
normal stock. Now, this can be done in two different ways.
It may have been decided that every year an equal quantity is
tobe saved, or the time during which the saving is to be com-
pleted has been fixed. In the former case, the time necessary
to complete the saving is found by the formula time a = ==,
where m represents the quantity to be saved annually, and rs
the real stock.

In the second case the amount to be saved annually is
ascertained in the following manner :—

ns—rs

Saving m = —/=,

Example :—
If ns=5,000c¢
rs=3,000 ¢’ and

m= 100, then
a= S50 —300_90 years;

or, if the normal stock is to be saved in 10 years
m=280300_2M__90) ¢,

It must not be overlooked here that there is a limit to the
size of m as well as of a, as not more can be saved per year
than the growth during the year.

82—-b.—The real stock is greater than the normal stock.—The
consequence of removing in this case the normal yield will
be a higher rotation, than fixed. To avoid this, it is neces-
sary to remove the surplus stock. This again can be done,
either at once, or distributed over a number of years, It will
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depend on the state of the market, which of the two ways is to
be adopted. If no considerable reduction of prices is the con-
sequence of increased cuttings, then the surplus stock should be
cat and sold at once, otherwise it will probably be preferable
to bring it gradually into the market. Even with a moderate
sinking of prices, it may be preferable to remove the surplus
stock at once.

33. The effect of a surplus over the normal stock has been
" shortly mentioned above, but there are a few further points which
should be noted. Such a surplus does not only not produce an
additional income, but it may actually reduce it. The highest
yield is obtained with a rotation equal to the year in
which the average annual growth reaches its maximum. If
a surplus stock leads to a higher rotation, then a lower average
annual growth or yield, equivalent to a loss, will be the conse-
quence. This refers to quantity ; but as certain classes of timber
become more valuable per cubic foot with advancing age and
size, it may pay the owner of a forest to work with a rotation
higher than that of the maximum average annual growth,
and which may be called the rotation of the maximum money
yield. If the rotation is further raised, absolute loss of in-
come must be the consequence, not only by keeping dead
capital in the forest, but also by reducing the annual yield.
Hence the great importance of ascertaining the normal stock,
of removing any surplus over and above it, and of making up
any deficiency by saving.

84.—3.—The normal growtk is missing, whereas the normal
stock and age classes are present.

(a.)—Ttlke real growth is smaller than the normal growth.—
This will be the case, when there are blanks, or old and deceased
trees, which do not increase, or if the quality of the soil has
been reduced, for instance by jungle fires. If in this case the
normal yield were removed annually, the normal stock would
be encroached upon, resulting in a reduced rotation. Hence
the yield must not surpass the real growth, and in the mean-
time blanks must be cultivated, old and deceased trees removed
- and replaced by young growth, or the quality of the soil im-
proved, for instance by keeping out jungle fires.

c
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35.—(b.)— The real growth is greater than the normal growth.—
This will be a rare case, but it may occur, for instance if in
consequence of improvements in the soil the actual result sur-
passes the estimate. In this case the yield must Ge equal to the
real growth and not equal to the normal growth, or else a
higher rotation will be the result.

36—4.—Two or three of the fundamental conditions are
missing at the same time.—In that case it has to be consi-
dered which of the conditions is to be restored first. As a rule
this will be the normal growth, and in fact in most cases it will
be advisable to remove old material and even increase a deficit
in the normal stock still further, for the sake of establishing
as fast as possible the normal growth.

37, The formula for restoring the normal stock can be com-
bined with the case, when the normal growth is also abnormous.
Assuming that the real stock=r s is smaller than the normal
stock n s, and the real growth=r g is smaller than the normal
growth=n g, and that the time for establishing the normal state

has been fixed at—a, then the real yicld is r y=rg+4 =7
Supposing

ns= 5,000 ¢
= 3,000 ¢

ny=ng= 100 ¢
rg= 7% ¢

and a= 50 years, then
ry= 754300500 75 _20__75—40;
ry== 35 cubic feet.

38—5.—Two or more forests belonging fo the same owner are
abnormous.—In this case they may be thrown together into one
working circle, or the provisions of the Working Plan for one
forest may be arranged with reference to the provisions of that
for the others.

CHAPTER III.
Reserve Stock.

39. After the management of a forest has been regulated
80 as to yield an annually equal return, it may happen that
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¢ircumstances prevent the yield being available. These may be
natural phenomena, such as draught, inundations, jungle fires,
or political events, as wars, &c. ; then again too heavy cuttings,
faulty estimation, etc. Tn such cases many owners desire to have
reserves to fall back upon, and consequently the object of a
reserve stock is to counteract disturbing events, and to
prevent the normal state of the forest Leing interfered with.
The effect of all such interferences is to reduce the normal stock,
and consequently the best way of obviating it is to keep a some-
what higher normal stock, than is actually necessary, that
is to say, to manage with a somewhat higher rotation, than
has been fixed in the first instance. When then disturbing events
occur, the surplus stock may be used up, thus reducing the rota-
tion to the normal length. Afterwards the reserve stock may be
established again by savings. The presence of a reserve stock
will of course reduce the normal yield somewhat, but many
owners of forests prefer a slight anoual loss to an entire failure of
income, whenever disturbing events happen. In well-regulated
forests a reserve stock should be the rule, but if a large area of
forest is in one hand, the reserve stock may be smaller or even
given up altogether, as then the disturbing influences generally
compensate each other.

40. The size of the reserve stock depends on the will of the
owner, who will be gunided by the greater or lesser probability
and the nature of disturbing events.

@he Forests amd Flora of the Tinnedelly Bistrict.
By Lieut.-Colonel R. H. BEpDOME,
Conservator of Forests, Madras.

TaE chain of ghits which lie between the Tinnevelly District
and Travancore are exceedingly interesting both to the
Forester and Botanist, as they abound with valuable timbers
and new and rare plants ; they rise in several places to over
5,000 feet. About the base on the Tinnevelly side the climate
is often very dry, and the vegetation is somewhat stunted or
cousists of light deciduous forests as the S. W. Monsoon seldom
reaches the base of the mountains; but as the ghits are
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ascended, heavy evergreen foresis are everywhere met with, or
dense tracts of the Irul called elephant grass (Beesha travan-
corica), a grand species of Bamboo which does not occur north
of the Tinnevelly District, patches of real grass land are few
and far between. These evergreen forests generally get the
full force of the S. W. Monsoon as well as heavy showers
during the N. E. Monsoon, so that they are exceedingly damp
during the. greater portion of the year, and seldom very dry
during the cold and hot seasons, as rain often falls daring the
months of January and February as in Ceylon, and heavy
showers during April and May. Some portions of these ever-
green forests (as some of the tracts above Sivagiri to the north
and above Kalead to the south) seem, however, to be almost
beyond the influence of the S. W. Monsoon, and they are often
very dry during June, July, and August.

Until the Forest Department commenced operations in the
District only some few years ago, the forests were quite un-~
explored. Some of the early missionary botanists and Dr.
Wight botanized and collected in the immediate vicinity of
Courtallam, and the latter gentleman named and figured in
his ¢ Icones” many new plants collected in that neighbourhood
and about Sivagiri, but the tracts to the south of Courtallam
were never visited. Since conservancy commenced, the Con-
servator of Forests has visited most portions of the ghats,
and he has named and figured many new trees and plants in
the ¢ Flora Sylvatica” and the ¢ Icones Plantarum,” but each
trip he makes, new trees and plants are found, and, as large
tracts are still unvisited, there is probably very much to be
discovered and a wide field for the botanist.

The forests partake much of the oharacter of the ghat forests
in Malabar and on the Anamullays, the greater number of trees
and plants being the same. Numerous species, however, exist
which have not been found further north, and a good sprinkling
only before known to grow in Ceylon, such as Mischodon
Zeylanicus, a fine timber tree (Euphorbiacea); Xylopia parvi-
Slora (a lofty Anonacious tree); Trickopodium Zeylanicum, &
Discoreaceous plant, Trigonostemon nemoralis, (a Euphorbia-
ceous plant) ; and Weikia Zeylanica (Rhizopkoracea), &e.
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The dense tracts of the Beesha travancorica, which cover
thousands of acres often to the exclusion of all other vegetation,
are quite characteristic of these mountains, and nothing like
them are met with further north. These tracts are often so dense
as to be quite impenetrable even to the wild elephants.

The occurrence of Podocarpus latifolia, the only coniferons
tree found in Southern India, is a very interesting fact; as,
although it grows in some portions of the Himalaya, it has
never been detected in any of the ght forests from Bombay
down to Tinnevelly or in Ceylon, and being a most striking
tree, it could hardly have escaped detection. This tree is most
abundaat in some of the Tinnevelly forests at 2,000 or 4,000 feet
elevation.

The occurrence of a beautiful species of Cypripedism or Slipper
Orchid is also of great interest, as the genus does not oceur
elsewhere in the Peninsula or in Ceylon.

The orders of the vegetable kingdom chiefly represented in
these heavy forests are as follows :—4nonacew, amongst which
are species of Gomothalamus, Xylopia, Orophea, and Meliusia
not occurring further north; Guitifere with Garesinia travan-
oorica, Wightii? and a third undescribed species, and Poecilo-
neuron pauciflorum not found elsewhere; G. travancorica is
gregarious, and in some tracts between 4,000 and 5,000 feet
elevation forms about 50 per cent. of the vegetation; Dipte-
rocarpece, with two species of Balanocarpus (a new genus which
also I believe occursin Borneo); and two or three Hopeas not
found elsewhere ; Meliaceaw with a species of Dysozglon and oue
of Agalia not occurring elewhere ; Anacardiacem with a lately
described species of Gluta, two species of Semecarpus, and two
of Nothopegia ouly found on these mountains. Leguminosss,
amongst which are an Ormosia, Cynometra travancorioa, lard-
wickia pinnata, Humboldtia wuntjuga and two undescribed
species, and Calliandra cynometroides not met with elsewhere.
Myrtacee, with several lately described species of Eugenia
only found on these mountains. Rubiacew, with Aoranthera
grandiflora, Byrsophyllum tetrandrum, two species of Sapros-
ma, two of Lasianthus, several of Hedyotis and of Plestronia
and of one Oclolropis only lately discovered here. Sapotacee with



22 THE FORESTS AND FLURA OF THE TINNEVELLY DISTRICT.

an undescribed species of Dichopsis. Ebenacee with Da’oepyr.oa
Joliolosa peculiar to this range. Styracee with Symplocos oligan-
dra only met with here. dcanthacee with two very fine plants
of the new genus Diotacanthus. Myristicacee with Myristica
magnifica peculiar to these hills. Lauracee, Euphorbiccee with
Mallotus distans an undescribed Trigonostemon and Celodepas
calycina not found elsewhere. Urticee and Filices. Of other
remarkable plants amongst orders not abundantly represented
may be mentioned the following :—Acrotrema Arnothianum (in
Dilleniacee), Sterculia alata and Heritiera papilio (in Sterculia-
cew), Parinarium travancoricum (in Rosacee), Homalium
travancoricum (in Samydacee), Begonia floccosa and several
other species peculiar to these mountains (in Begoniace),
Ezxacum travancoricum (in Gentianee), Didymocarpus repens
and several other species described by Dr. Wight (in Gesnera-
cex), Helicia robusta (in Proteacee) ; nor must the beautiful
balsams be excluded from special mention. Impatiens grandis
and umbellata (Heyne) and wuncinats (Wight) being all very
beautiful plants peculiar to these ghéts, and wviridiffora and
auriculata (Wight) most curious epiptytia species.

Teak is met with at the base of the mountains in several
places, but always beyond the full influence of the S. W.
Monsoon, and it is of very poor growth a.d hardly worthy of
being entered as one of the timbers of the district, but the
mountains produce many valuable timbers and, what is not the
case elsewhere on our Western Ghats, many of the most
valuable timbers are peculiar to the heavy evergreen forests,
amongst which may be particularly: mentioned three species of
Mesua (called Nang), the Hopeas and Balanocarpus !called
Kong), Poeciloneuron pauciflorum, Heritiera Papilio, Pteros-
permum  rubiginiosum, Gluta tarvancorica, Ormosia travan-
corica, Hardwickia pinnata, Hemicyclia elata and Gironniera
reliculata.

The following may be enumerated as the most valuable
timbers as yet known in the district :—

- Mesua, three species, (called Nang).
Poeciloneuron pauciflorum (called Podungoli).
Hopea, several sp. (called Kong).
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Balanocarpus, two species (called Kong).
Heritiera papilio.
Pterospermum rubiginosum.
Grewia tilioefolia.
Chickrassia tabularis,
Cedrela Toona.
Chloroxylon Swietenia.
Schleichera trijnga.
Gluta travancorica.
Ougeinia dalbergioides. .
Ormosia travancorica.
Pterocarpus marsupium.
Hardickia pinnata.
Acrocarpus fraxinifolia.
Xylia dolabriformis.
Prosopis spicigera.
Acacia sundra,
Albizzia, several sp.
Terminalia, several sp.
Eugenia, several sp.
Homalium zeylanicum.
Lagerstreemia regince.

”» microcarpa.
Hymenodictyon obovatum.
Diospyros ebenum.
Stereospermum suaveolens.
Gmelina arborea.

Vitex altissima.
Phyllanthus emblica.
Bischoffia javanica.
Hemicyclia elata.
Briedelia retusa.
Gironniera reticulata.
Artocarpus hirsuta.
»  integrifolia.
Some of these timbers are scarcely known as yet except to

the natives, and it is very probable that there are many valu-
able timbers quite unknown.
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Gums, resins, dyes, fibres and such like hill products
have as yet received little or no attention, but they will
undoubtedly some day yield a fine revenue, as these forests
are particularly rich in all these products. It may be here men-
tioned that the Hardwickia pinnata is known to yield a
valuable balsam or oleoresin which could effectually substitute
Copaiva balsam. The resin yielded by Ailanthus Malabarica
might also substitute Venice turpentine, but it is always much
adulterated by the people who collect it. The Dichopsis
elliptica (formerly known as Bassia or Isonandra) yields a
kind of gutta which may prove of value, and a second species
of Dichopsis has just been discovered. The fruit of the different
species of Semecarpus which abouud on these hills 'yield a
valuable black dye. The Mallotus Philippinensis, the powder
from the capsules of which yield a valuable red dye, is most
abundant, and Myrobolans (Terminalia chebula), a valuable
article of commerce, are very abundant. There are two species
of wild plantain, very plentiful, from which valuable fibres
might be extracted, and cardamoms, ginger, and turmeric are
abundant.

It is much to be regretted that a very considerable portion
of these ghft forests belong to Zemindars, or are the property
of temples. Above Paupanassam an enormous tract which pro-
tects the principal sources of the Tambrapurny river, belongs to
the Singumputty Zemindar (at present a minor). It is more than
probable that before long (unless the State can interfere) the
forest will give way to Coffee plantations; the result would be -
considerable injury to the cultivation along the river, as exces-
sive floods at some seasons and dearth of water at others would
certainly follow the deforestment of these mountains.

Funiper Lungi,
By M. C. Cooke, M.A,, LL.D,, A.L.8.

It will be admitted by all who have paid attention to the
growth of Junipers in temperate countries, that they are very
subject to the attacks of certain peculiar parasitic fungi, which
causes the branches to swell to twice their original diameter,
throughout a length of from one or two to six or eight inches.
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These gouty swellings in spring or summer become from year
to year perforated by yellow or orange gelatinous masses,
usually with a more or less club shape, and from a quarter of
an inch to an inch or more in length. These tremelloid masses
externally and superficially bear considerable resemblance to
some species of Tremella, but the internal structure, as revealed
by the microscope, is of a totally different character from that
which prevails in the genus Tremella, and its more immediate
associates. The spores, or protospores, for the latter is the
more accurate designation, resemble those of the brands, or
genus Puccinia, and it is in intimate relationship with this latter
genus that the Juniper parasites are classified by mycologists,
uuder the two generic names of Podisoma and Gymnos-
- porangium.

Not only are these fungi found on Junipers over the greater
part of Europe, but they are equally and perhaps even more
abundant in North America; and although not specially re-
corded in India, there is every reason to suppose that the
Himalayan region will not be destitute of such a persistent
companion of the Juniper, of nearly every species, in other
countries. Itis very certain that Juniperus communis is attacked
freely enough in Europe by more than one species of parasite
of this kind, and no souund reason can be alleged against similar
attacks in the North-West. Nor is it in the slightest degree
improbable that Juniperus excelsa or J. recurva, especially the
latter, may be affected in a similar manner. It would at any
rate be interesting to ascertain the fact, if it should prove to
be a fact, that all the Himalayan Junipers are free from the
almost universal ¢ Juniper pests.”

As to the fungus itself undoubtedly it is deeply seated in the
plant, and develops outwardly year by year, by the protrusion
of gelatinous tongues through holes and fissures of the bark,
which “tongues’” are masses of the fructification of the
parasite. If we take a portion of the orange substance which
constitutes the exposed portion of the fungus, and place it in a
drop of water under the microscope, we shall observe that it
consists of a multitude of brown bilocular spores, or bodies
resembling spores, with very long transparent peduncles. These

D
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bodies are immersed in a kind of gelatinous medium which
holds them together in the tongue-like or club-shaped forms
already alluded to. In dry weather, or after a summer heat
in cool latitudes, the protruded masses are soon dried up, and
then ouly the gouty swellings attest the presence of the
disease.

In 1843 M. Gasparrini first hinted that the bilocular spores
of these fungi did not deserve the unqualified designation, aund
in 1853 M. Tulasne illustrated their true character. These
pretended spores are formed of two large conical cells, opposed
by their base, and easily separating. They vary in length from
‘06 to ‘08 m. m., and ‘015 to ‘019 m. m. in width in the Podi-
soma juniperi-communis.

The membrane of which they are formed is thin, and com-
pletely colourless in most of the individuals, though much
thicker, and coloured brown in others. It is principally the
spores with thin membranes which emit from near the middle
very obtuse tubes, having a diameter of from 007 to ‘01 of a
millemetre, and into which by degrees as they elongate the
contents of the parent utricles pass. Each of the two cells of
the supposed spore may originate near its base four of these
tubes, opposed to each other at their point of origin, and their
subsequent direction ; but it is rather rare for eight tubes (two
by two) to decussate from the same spore. Usually, there are
only two or three which are completely developed, and these
tend together towards the surface of the fungus, which they
pass and expand at liberty in the air. The tubes generally
become thicker by degrees as they elongate, some only slightly
exceeding the length of the protospores ; others attain three or
four times that length, according to the greater or less distance
between the protospore and the surface of the plant. In the
longest tubes it is easy to observe how the colouring matter
(endochrome) passes to their outer extremity, leaving the
portion nearest to the parent cell colourless and lifeless. When
nearly attaining their ultimate dimensions, all the tubes are
divided towards their outer extremity by transverse septa into
unequal cells ; then simple and solitary processes of variable
length aud form, but attenuated upwards, proceed from each
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segment of the initial tube, and produce at their extremity an
oral spore (teleutospore), which is slightly curved and one-celled.
These spores absorb all the orange endochrome from the origin-
al tubes, and measure ‘01 to ‘013 m. m. in length. They
appear in immense numbers on the surface of the fungus,
and when detached from their spicules fall upon the ground,
or on any object which may be beneath them in the same
manner as the spores of an Agaric are dispersed. So freely
are they deposited that they may be collected on paper
or on a slip of glass like a fine gold-coloured powder. These
latter bodies, M. Tulasne states, evidently represent the ultimate
stage and normal development of the protospores, or bilocular
spore-bodies of the Podisoma, and these alone deserve the name
of spores.

Although not specially required for the purpose of this com-
munication, it may be of interest to state the ultimate history
of the teleutospores which result from the germination of the
protospores. These bodies are also capable of germination ;
for many of them will germinate on the surface of the Podisoma
whence they originate. The germ filament habitually springs
from the side, at a short distance from the hilum which indi-
cates the point of attachment to the original spicule. These
filaments will attain to from fifteen or twenty times the diameter
of the spore in length before branching, and are in themselves
exceedingly delicate.

The whole process of germination resembles that which
prevails in the Pucciniei and other Uredines, and indicates an
affinity with such genera as Puccinia and Triphragmium.

Having thus indicated the salient points in the structure of
these fungi, it will be necessary to advert to the different species
which are known, and thus assist in the determination of any
Indian forms which may hereafter be discovered.

CommoN JUNIPER Pop1soMa.—The Podisoma juniperi-communis
of Fries is common enough in Britain on Juniper bushes in
the spring. The branches on which it occurs are swollen at
the infected spot to nearly double their normal size, and the
orange gelatinous masses of the fungus are protruded through
boles and fissures of the bark in the form of spines. As winter
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approaches all external manifestations, except the gouty swell-
ings, disappear, and reappear again the following spring,
for many successive years. As a matter of course, the
foster plant becomes stunted and enfeebled, and its energies
exhausted by this repeated parasitism; and although some
authors have stated that the Podisoma is found growing on
dead or dying branches, such is not the fact, as it will not
flourish on dead wood, but always appears on trees and branches
which are vigorous and full of life. The protospores in this
species are lanceolate, uniseptate, and constricted at the septufn.
The teleutospores are obovate or pyriform. It occurs through-
out Northern Europe, and in the United States of North
Anmerica, is found also on the cedar (Juniperus Virginiana.)

SaviN PopisoMa.—Podisoma fuscum of Duby occurs in
Britain and other parts of Europe on the Savin (Juniperus
Sabine). Tulasne collected it in Provence on Pinus halepensis,
and on Juniperus oxycedrus. 1In the United States of America
it is found sometimes on the branches of Juniperus Virginiana,
causing globose swellings which are known as ¢ cedar balls,” in
the same manner as in another closely-allied species. The
gelatinous masses which are protruded through the fissured
bark are of a more or less club-shape, of a darker red brown
colour, with much darker protospores. The latter are also of a
different shape, being elliptical, narrowed at each extremity,
uniseptate, slightly constricted at the septum. The teleutospores
are elliptical or sub-cymbceform.

ViraiN1aN PopisoMa.—The Podisoma macropus of Schweinitz
is probably confined at present, at least as far as our knowledge
goes, to North America. It is the most common species in
the United States on Juniperus Virgintana, the most unfor-
tunate of all the Junipers, since it supports three or four
different and distinct parasites of this family. This Podisoma
grows on the branches and slender twigs which form abnormal
tufts on the cedar. On the branches excrescences are formed
which resemble galls, and these are called cedar apples. The
surface is generally marked with small depressions, from which
at certain periods there projects a small point varying in length.
This process consists entirely of the gelatinous fungus. When
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wet they absorb moisture very rapidly, swell, and become much
elongated. In the cedar apple they often project to the distance
of one inch, and hang down like tassels. In localities where
the Juniper is abundaut, these excrescences exist in large
quantities, so that after rain the trees have the appearance of
putting forth large numbers of flowers, in consequenee of the
sudden elongation of these collections of fungi. Schweinitz
remarks that the cedar apple always precedes the external
manifestations of the fungus, swelling and increasing into a
more or less turbinate head, which is traversed by the branch,
and attains a diameter of one or two inches. "When flourishing
he says that itis easily cat and eaten like an apple, and
becomes hard when dried. Externally there is an epidermis-
like bark, of a purplish brown or lilac tint, and altogether
juiceless, like the peel of an apple. The whole surface is
regularly dotted with polygonal, usually pentagonal, foveola,
which are at first plain, but presently dimpled and umbonate;
at length, the bark being ruptured in the centre, the ligulate
tremelloid masses burst forth in moist weather about an inch
in length, of the most beautiful orange colour, adorning in the
course of a single night the whole tree, as it were with the
richest crop of ripe oranges. If wet weather continues for
many days, it remains in this state till the ligules melt away.
Under the influence of the sun, however, they soon dry up,
and do not revive. The protospores in this species are shorter
than those of the common Juniper, and longer than in the
Savin Podisoma. The orange strap-like masses are double the
length of those of Podisoma fuscum on the same species of
Juniper.

GasPARRINI’S Popisoma, which he also calls by the same
name of Podisoma fuscum, is quite different from the species
described by Duby under the same name. The Juniper which
was attacked by this parasite was Juniperus Phanicia, and
Italy at present seems to be the only locality in which it has been
found. There is still some mystery about this parasite, whether
from imperfect or inaccurate description, or from any other cause,

_ cannot yet be determined, but all information regarding it is
confined to the single observations of Professor Gasparrini.
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JUNIPER LEAF PopisoMa.—A species of Podisoma is found
in Denmark which confines itself to the leaves of Juniperus.
This was examined by (Ersted, and he arrived at the conclusion
that, whilst it was the Podisoma minor of Corda, it was not
different in its structure from Podisoma juniperus-communis, but
was smaller, and only developed on the leaves. [t is by no
means the same as the Podisoma foliicolum of Berkeley, which
in reality is not a Podisoma at all.

TusercuLATE Popisoma.—The Podisoma gymnosporangium
of Bonorden, which some botanists place in another genus,
under the name of Gymnosporangium juniperi, Fries, is also
common in Europe, and has been found in the United States.
""he branches of the host are not swollen to the extent in
which they are swollen in the Common Junwper Podisoma, and
the masses of the fungus are broad, tuberculate, and quite
different in external habit and appearance. The protospores
are short, elliptic, divided in the centre into two equal obtusely
triangular cells. It inhabits Juniperus-communis.

CLuB-sTEMMED PoDISOMA.—A closely-allied species, it may
be only a variety of the last, is found in the United States of
America, growing on branches of Juniperus Virginiana. The
external masses of the fungus are smaller, but of a similarly
expanded form, and the protospores are alike in colour, firm,
and size, but the hyaline peduncles are very much thicker and
swollen in a clavate manner until they become as broad as the
protospore. This is such a marked and decided difference that
the name of Podisoma clavipes, or rather of Gymnosporium
clavipes has been applied to it. The fructification of all these
species was figured in a communication published in the journal
of the Quekett Microscopical Club of London in the year 1871.

BisepTaTE CYPRUS PoDI1sSoMA.—Podisoma biseptatum, or as it
has been called Gymnosporangium biseptatum is one of two species
found on Cupressus thyoides, and at present confined o the New
World. In both these species the pseudospores are long and
biseptate. The present species swells the branches consider-
ably on which it is parasitic, and the fungus masses of a chest-
nut colour, as large as peas, protrude in very irregular but
compressed forms. Like other species the gelatinous expan-
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sions appear every year from the same gouty swellings, for
several years, and gradually these swellings increase until the
branch is more than doable its original dimensions.

Evuis’s PopisoMa.— Podisoma Ellisii was described and
figured in the Gardener’s Chronicle. It occurs also on Cupres-
sus thyoides in North America, and is the other species above
alluded to with biseptate pseudospores. The fungus masses
are elongated and quite different in form from those of the
last named species. Until these two were discovered a few
years gince, it was believed that all the species had biseptate
protospores. As the germination had not been observed, the
form of the teleutospores is at present unknown. From these
brief notices it will be possible to identify any which may be
encountered in the Himalayan region.

In the life history of these fungi there is one peculiar cir-
cumstance which can scarcely be passed over, even in a communi-
cation of this description, and this is their supposed polymor-
phism. Of late years the Brothers Tulasne, and others, have
directed attention to the occurrence of what is practically the
same fungus under different phases, which had previously been
regarded as distinet and autonomous fungi. It is principally to
Professor (Ersted, of Copenhagen, that we are indebted for
investigations into the relationships of Podisoma. This learned
author maintains that certain other fungi belonging to the
genus Restelia are but a stage in the life history of Podisoma.
He contends that the Restelia of the pear tree, the Rastelia
cancellata is one generation of Podisoma fuscum, that the
Hawthorn fungus Restelia lacerata is but ome form of
Podisoma juniperi-communis, and that the Restelia, which
flourishes on the mountain ash and some other plants and
called Rastelia cornuta, is intimately related to Podisoma
gymnosporangium. If these assumptions are correct, then the
species of Restelia should be found in all countries which contain
the Podisoma. As we have no record of the occurrence of
Podisoma in India, so also we have no record of the presence
of any species of Restelia. The grounds on which Professor
(Ersted maintains bis theory are these, that he has sown the
teleutospores of the Podisoma on young healthy plants of the
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Sorbus, and that, as a result he obtained the parasite Restelia
cornuta. The spores of the Reastelia were also sown on young
shoots of the Juniper, but the successful production by this
means of the Podisoma was never secured. Experiments of
this kind are always open to the same objection, by the sowing
of certain spores upon Sorbus after a time a parasite appears,
but this parasite is the natural one to which the Sorbus is always
subject, what evidence can be given that the parasite was truly
the result of the sowing, and that the germs were not latent in
the Sorbus, and would have been developed even had not the
sowing taken place. The failure to induce the Podisoma to
“develop itself on the Juniper after sowing the spores of Rastelia
upon it, is another circumstance of suspicion. Clearly, it
requires stronger evidence to support the belief that the sowing
of the spores of any given fungus upon a specific plant will
produce a parasite of entirely different structure and affinity,
than would be required to substantiate the fact that the sowing
of spores resulted in the production of a plant precisely like
the parent stock.

Allusion has already been made to a parasite on the leaves
of the Savin (Juniperus Sabine), which has occurred in Britain
and Germany to which the name of Sarcostroma Berkeleyi is
now applied. It makes its appearance in spring on the living
leaves, as small sub-elliptic pitchy black excrescences, not larger
than the head of a pin. Internally, it consists of a rather
gelatinons stroma, from which radiate long hyaline peduncles
surmounted each by aun elliptical or fusiform spore of a dull
brown colour when mature, and divided by three, rarely five,
transverse septa. The spores do not adhere with any tenacity
to each other, and do not appear to be involved in gelatine at
all. It is also stated that the same fungus has been found in
Europe on the leaves of Juniperus-communis. Probably, such a
fungus would prove injurious, and even destructive to Junipers
if sufficiently common, but hitherto its appearance has been so
scanty that it can scarce be regarded as injurious to any thing

- like the same extent as the species of Podisoma.
A large number of other fungi occur on the various species
of Juniper, but these are of no interest to the forester, as they
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establish themselves on dead leaves, twigs, bark, &c., and not
on any parts of the living plants. More or less all fungi which
inhabit or attack growing plants are injurious to their host,
although that injury is sometimes inappreciable unless excessive-
ly developed. Other Conifere have their own special kind of
foes, and to these we must address ourselves in a subsequent
communication. Any specimens of Junipers injured in the
manner we have described, if forwarded in duplicate to Dr.
Brandis, will be disposed of by retaining one specimen in the
Forest Department for future reference, the other will be sent
to England to be reported upon by the writer of this note.
INDIA MuskuM, London, June 8th, 1877,

Heport o the Preparation of Bamboo Fibre for
Paper Hlaking.
By A. SumyrHIES,

dssistant Oonservator of Forests, Central Provinces.

THE operations were commenced at Mobharli on the 3lst
August. The machine used for crushing the young stems was
an ordinary country sugar mill, with upright rollers, worked
by two pairs of bullocks, and for boiling the crushed stems, a
couple of the circular pans used for the evaporation of the
sugar-cane juice were set up. These pans were about 6 feet in
diameter, and 18 inches deep. Previous to crushing the bam-
boos, all the sheaths were removed, the stems cut up into con-
venient lengths, the thicker pieces split into two, and the soft
white portion at the top of the stem thrown aside. Indeed, it
was found necessary to cut away the lower parts of each of the
4 or 5 top internodes (that part which is surrounded by the
sheath), it being too brittle to pass through the mill. The stems
thus cut up and prepared, were then carefully weighed and
passed through the mill. In order to express the sap to what
was considered a sufficient extent, it was necessary to pass the
lower and harder portions of the stems 5 times through the
mill, while for the top parts 3 times was found to be enough.
The stalks of the sugar-cane are generally passed through the
mill two or three times.

E
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The crushed stems were then subjected to 5 or 6 hours’ hard-
boiling in the pans. A certain portion of them was boiled in
pure water, while another lot was boiled in an alkaline solution
made by dissolving the crude soda of the bazars in the water ;
no definite proportion of soda was added, but the ley was of
such a strength that it immediately turned the white fibre of
the bamboo a dark yellow. The soda-boiled fibre was sub-
sequently washed in clean water. A small quantity of crushed
stems was dried as it left the mill, without being boiled at all.
Thus three distinct samples have been prepared and kept sepa-
rate one from the other, and their respective weights are as
follows :—

ths.
A. Fibre boiled in pure water ... .. 340
B. and C. Alkaline ley e 262
D. Fibre unboiled s e 198

The total weight of fibre prepared thus amounts to 800 Ibs.
The number and weight of green stems that yielded this are
shown in what follows :—

The total number of bamboos of various sizes used up, was
2,485 ; of these about 400 averaged 12 feet in length, and the
remainder varied from 6 feet to 7 feet. Their average girth
at the base was 5 inches. Their total weight, neglecting of
course the soft parts removed previously to crushing, amounted
to 6,591 Ibs. From this it is necessary to deduct 21 tbs.
as the weight of the little chips and pieces that broke off in
the mill. This leaves us 6,570 1bs. as the gross weight that
resulted in 800 Ibs. of dried fibre. These figures are not quite
in accordance with those given by Mr. Routledge. In onme of
his papers on the subject he remarks that 40 tons green stems
result in 10 tons dried, and 10 tons dried yield 6 tons of
unbleached fibrous paper stock. That is to say, his yield is
15 per cent., whereas the above figures only give 12 per cent.,
and it must be remembered that the unboiled fibre will -be still
further reduced in weight by boiling in an alkaline ley. More-
over, the fibre which was boiled, whether in water or in alkaline
ley, is evidently in a less-prepared state than the specimen of
“ paper stock unbleached” that was sent down to Moharli
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for comparison ; and it is more than probable that its weight
also will be reduced by further treatment. Supposing then
that my figures are correct, and I have every reason to believe
them 8o, we cannot look for a yield of more than 10 per cent.,
when the fibre has been converted into unbleached fibrous paper
stock. '

The cost at which the 800 tbs. of fibre was turned out, stands
as follows :—

Rs. As. P.
1. Cutting and carriage of bamboos ... 6 4 0
2. Erection and working of mill .. 22 1 9
3. Boiling crushed stems ... .o 13 12 6
4. Drying the boiled and unboiled fibre.. 6 T 6
Total Rs. ...48 9 9

Item No. 3 includes Rs. 2 for crude soda, Rs. 2-8 as hire
of boiling pans, carriage of fuel, and erection of boiling shed ;
but neither the value of the bamboo in the forest, nor the value
of the fuel are included in the total.

It is scarcely fair to calculate from the above figures the
cost at which a ton of crushed, boiled, and dried material can
be turned out, nor is it of much practical use, as working on a
large scale with proper appliances would greatly reduce the
expenditure ; but the calculation has been called for, and I now
proceed to give it. Taking only the working expenses, i.e.,
leaving out of consideration all preliminary expenses, such as
erection of mill and boiling shed, hire of pans, &c., and omit-
ting the soda we have :—

Rs. As. P.
Cutting and carriage of bawnboos .17 8 0
Crushing in the mill .. 50 0 0
Boiling .o e 22 8 0
Drying the boiled fibre .18 0 O

—— . GE————

Total Rs. ... 108 0 . 0

The number of bamboos required to yield this ton of boiled
fibre will be 7,000. It has already been stated that their average
length is 6 or 7 feet. If they were taken about 12 feet long,
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I estimate that 4,500 only would be required, this calculation
being made from the accompanying table which shows the
actual weight of the different sizes of bamboos employed in the
experiment :—

Average Length ym";;;f Bam-| sl Weight. |Average Weight p. 100 Bamboos.
Feot 12 416 1,696 1hs, 408 Ihs.
»” 7 366 1,100 ,, 301 ,,
»” 6} 308 833 ,, 270 ,,
» 6 1,395 2,962 ,, 212 ,,
Total ... 2,485 6,591 ,, " eeveen

The present value in Moharli forest of bamboos is Re. 1 per
100, and taking the lower figure of 4,500, average length 12
feet, their value amounts to Rs. 45. This brings up the cost
of a ton of fibre prepared at Moharli to Rs. 150, allowing
nothing for supervision. If should be remembered that boiled
fibre is in a far more advanced state than the crushed stems,
which have been merely dried, and there is little doubt, that
its price in the market would be proportionately higher.

That the total cost given for the preparation of the fibre,
viz. Rs. 108, is fairly correct, will be gathered from the follow-
ing considerations :—

1st.— Cutting and carriage.—4,500 bamboos, 12 feet long, will
require 45 carts. Each cart will not be able to bring more
than 2 loads a day from an averaze distance of 2 miles, and
each cart will require 2 men to cut and collect the bamboos.

Rs. As. P.
Hence, 22} carts at 8 annas per diem ... 11 4 0
45 men at 2 annas ”» w 5 10 0

»

Total Rs. ... 16 14 0
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2nd.— Preparation of bamboos and crushing in the mill.—The
experiment proved that one mill can crush (5 times over) 700
Ibs. weight in the day of 12 hours, hence to crush the weigh
requisite to yield one ton of fibre will need 26 days.

Rs. As. P.

Hire of bullocks for 26 days .. 26 0 0
4 men to work the mill at 2 annas each

per diem ... .. 13 0 0

2 men to cut up and prepare bamboos ... 6 8 0

Total Rs. ... 45 '8 0

8rd.— Boiling the fbre.—~The experiment proved that the
amount of fibre turned out in the day could be boiled in 3 of
the ordinary pans during the day, i.e., one pan boiling twice
for 5 or 6 hours at a time, and the other once. To superintend
the boiling, to cut up wood, and to bring water, &c., requires
5 men a day, and one cart-load of fuel is consumed in the
day.

Rs. As. P.
Hence, 5 men at 2 annas per day, 26 days 16 4 O
Carriage of 26 cart-loads of wood at 3
cart-loads (for 8 annas) a day .4 5 0

Total Rs. ... 20 9 0

4th.— Drying and packing the fibre.—The cost of drying depends
entirely on the weather. But it may be estimated that to
spread out and dry the amount of fibre that comes from the
3 pans in the day, and to pack it away as dried, requires 4
men and 2 boys.

Rs. As. P
4 men at 2 annas, and 2 boys at 1} annas
per diem, for 26 boys ... . 17 14 0

Thus the total cost at these rates would
amount to Rs. 100 18 0

The figures given in the foregoing statement were obtained by
multiplying the actual working cost of turning out 800 1bs. of
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fibre by 28, as 800 1bs. is the ;. part of a ton. The close cor-

respondence between the two proves that Rs. 100 may safely be
taken as the cost of turning out a ton of fibre, in the same
manner and under the same conditions as in the experiment
which was conducted at Moharli.*

® These data prove exactly what we have foretold (officially), namely, that the
price likely to be offered for bamboo paper stock by manufacturers is far too low to
make the preparation of the stock remunerative.~TH8 EDITOR.
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@ransactions of the Seottish Jrboricultural Soriety,
¥ol, VIII, Part II.

Edited by JorN SaprEr, F.R.P.8.

IN our number of July 1876 we gave an account of the
papers printed in Part 1 of Vol. VIII of these transactions.
We bave now before us Part II, concluding the series of 21
papers, and accompanied by the Society’s Proceedings and a
list of the subjects proposed for competition during 1876-77.

In Part I we had occasion to notice a paper on Arboriculture
in Hampshire ; this time it is the County of Kent which forms
the subject of paper XIV. From that paper it seems that the
area of the County of Kent is 1,557 square miles, of which
122 square miles are under forest, and 156 square miles under
hop cultivation. Thus, considering that for every square mile
of forest there is more than a square mile of hop cultivation,
it is not surprising that the forests should be worked in coppice,
and chiefly for the supply of hop-poles The chief trees grown
for this purpose are—

1s2.—Oak, the predominating tree in the county, especi-
ally on the rich soils of the Weald. It is said to seed most
profusely, and, when permitted, grows to large dimensions,
furnishing timber of the first quality and good hop-poles.

2nd.—Chestnut, extensively planted for hop-poles, as it is
very fast growing and durable, grown on dry open soils.

3rd.—Ash, also much planted for hop-poles, grown on damp
clay or loamy soils.

4th—Alder and Willow, grown also for hop-poles on wet
and marshy lands.

5th.—Beech, grown on the chalk, it does not make good
hop-poles unless creosoted.

Larch, Spruce, and Scotch Fir are seldom grown for profit

except on the downs, but Larch is occasionally planted in
coppice woods.
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The system of working these coppice woods is not clearly
defined in the paper ; but, as far as we can gather, it is coppice
under standard with a short rotation of 9 to 11 years, the
“ tellers” reserved at each cutting being the best and straightest
trees, and if possible seedlings. The author complains much
that the oak standards soon spread out with a bushy top, and
attributes it to poor soil. We are inclined to think that the
real reason lies in the short rotation which never allows of the
coppice reaching higher than a certain distance ; above which,
being in no way restrained, the branches of the standards can
develop themselves at will. We should certainly think that
with such a demand for small wood, simple coppice would be
far better paying than coppice under standard. We have tried
to extract from this paper some comprehensive statement of
the cost of working and the profits obtained from the Kent
¢ coppice under standard,”” but the details are so diffuse, and the
whole paper so mixed up, that we have been unsuccessful. The
Society would, we think, have done well to suggest that Mr.
Duff should have re-arranged his facts before publishing his
paper, as undoubtedly there is much of interest to be related
of Kent Forestry if it were recorded under some method. Mr.
Daff has also a report on the measurements of old and remarkable
trees growing on the estate managed by him.

The report on meteorological observations made at Carnwath,
Lanarkshire, gives no conclusions of any importance. As, how-
ever, it seems to be proposed to continue to make experiments, it
is to be hoped that in future reports the actual statistical tables
will be given, together with details of the soil and climate of
the points chosen for experiment. The report says that the
most important conclusion arrived at was, that “the mean
temperature inside the wood was greater than it was outside
during the whole of the year, except the autumn months, the
mean annual temperature being 45'5° inside and 45°3° outside
the wood.” But no data are given as to the description, and colour
of soil and general humidity of the outside station, or of the
species of forest under which the instruments of the “inside”
station were placed. It is evident that quite different results
will be obtained from thermometers placed under a forest of
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Scotch Fir, and under a well-stocked high forest of deciduous
trees.

Mr. Dunn’s paper on iusects injurious to forest trees
gives an account of some of the most destructive of these
forest pests, but the means proposed for their destruction, how-
ever useful in ornamental plantations, are too costly and
laborious for use in large forests, and the only suggestions of
any value, and these by no means new ones, are, that no litter,
such as old branches, prunings, and small thinnings should be
allowed to remain under the trees, and that the bark of trees
felled should not only be stripped off at once, but should be
carefully burnt along with this litter, so as to destroy any
larvee it may contain.

There are some short articles of minor and entirely local
value, and we now proceed to the chief papers—papers which
give this part of the Volume of Transactions more the charac-
ter of a general forest magazine than the proceedings of a
Society. Dr. Cleghorn’s account of the Italian Forest School is
chiefly interesting as being perhaps the first description of the
Educational Course at Vallombrosa yet published in English.
From this it appears that the course is a 3-year’s one: “the
first year is mainly devoted to scientific training, and in the
second and third year the practical details of forest manage-
ment are inculcated. The general management and routine
of the school is practically the same as that of the Forest
School at Nancy, and, indeed, has probably been based on the
experience gained by such Italian Forest Officers as have
studied at the latter institution. It is to be regretted that Dr.
Cleghorn has given us no idea of the principles on which the
Ttalian forests are managed, and, although it is very interest-
ing to hear that the Himalayan trees grown from seed sent by
Dr. Brandis are exteunsively cultivated, and that sundry species
of violet and byacinth are common in the Vallombrosa woods,
yet we should have been better pleased by a short description
of the indigenous forest growth, and some details of the system
upon which the working plans of the forests are prepared.
The only indication we can find in the paper on this point is,
that the system universally condemned, though unfortunately

r
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nnavoidable in many cases, of the sale of standing trees at a
fixed price, still obtains even in the vicinity of the Forest
School.

Dr. McNab., Professor of Botany at Dublin, gives in No. X
the results of his investigation of the value of the anatomical
structure of the leaves as a means of determining the different
species of Abies. This is observed by him by making a simple
transverse section of the fully-developed leaf, and the results,
though exceedingly interesting to the microscopist, and per-
haps valuable in questions of the separation of varieties, yet
scarcely prove that M. Bertrand’s system is likely to be of
much use in the general determination of species.

We now come to the paper read before the Meeting of the
Chamber of Manufactures at Adelaide, S. Australia, by the
Honorable Mr. Krichauff, Member of the Legislative Assembly
of that Colony, on the Timber supply of Australia. The
paper begins by pointing out that, while large quantities
of timber are being yearly imported into 8. Australia*
no timber is exported, and that consequently the S. Australian
forests are insufficient in themselves for local consumption.
After citing a very large number of statements on the questions
of the climatic influence of forests and the necessity of forest
conservation and after describing the plantations in the Madras
Presidency, Mr. Krichauff comes to the sudden conclusion
that the best remedy for the state of things in S. Australia is
to establish at once in the Forest Reserves in various parts of
the colony nurseries of forest trees. Reading of ¢ Forest Re-
serves” our attention was immediately awakened, but after a
careful search through Mr. Krichauff’s long paper, we find
that, although the sum of £18,494-17s. has beeu received for
timber and bark licences and licences to cart timber, daring the
last 11 years, and that the present rate of monthly licences is
15s. a piece, no further mention is made of what and where are
the “ Governinent Forest Reserves.” Possibly, his hearers were
supposed to be fully acquainted with these points.

® Timber to the value of £62, 971 was imported into the colony during the 1st

quarter of the yoar 1875 alome, while of firewood onmly, at least 6U0,000 tons are
aunually required.
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The details of the scheme for the establishment of the Forest
Nurseries is then gone into in considerable detail, the yearly cost
per nursery (of what acreage is not stated) being estimated at
£2,200, exclusive of the salary of the Conservator of Forests,
which it is proposed to fix at £400 per year.

Of course, without any idea of the situation, extent, and
value of the existing forest lands we can form no correct appre-
ciation of the nursery scheme, but we certainly think that,
from the evidence given in this report, Mr. Krichauff’s very
laudable endeavour to introduce the South Australians to the
benefits of Forest Conservancy is likely to turn out a failure
if the attempt is made to begin plantations on the scheme he
suggests. We hope that the S. Australian Government will intro-
duce a proper system of Forest Conservancy, but it should be
done, not by establishing hurried and vaguely prepared schemes
of plantation, but by commencing at the starting-point of all
true conservancy, demarcation, and valuation of existing stock.

In conclusion, we extract from the proceedings, for the
information of any forest officers who may care to compete, that
among the subjects for which prizes are offered in 1876-77 is
the following :—

No. xiii. For an approved report on the forests of India:—

The report to be given in to the Secretary at Edinburgh, not
later than Septemnber 23, 1877, bearing a motto, and accom-
panied by a separate sealed envelope bearing the motto outside,
ani the competitor’s name and address within.

J. 8. G

Bcclimmtization of Plants.

IN reviewing a book like BARON MUELLER’S on Select Plants
for Industrial Culture in Victoria,* it is difficult to know where
to begin. Consisting as it does of a long list of a vast variety
of species (alphabetically arranged), with the chief uses and -
peculiarities of each plant more or less fully stated, we have
rather an “embarras de richesses.”

# Select Plants readily available for Industrial Culture, or Naturalization in Victoria
by Baron Ferd. Von Mueller, C.M.G. M, and Ph. D,, F.R. Pri .
meat of Victoris) 1676, 1 vol,, 8vo, » B-RB. (Printed for Govern
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It is perhaps open to doubt whether one-half the species are
“readily’” (as the title promises) available for introduction.
No doubt, there are Alpine heights and hot plains in Victoria to
be experimented on, but the range of climatic influences must
be considerable, which permits of the naturalization of Arch-
angelica officinalis and Ribes Griffithii on the one hand, and
Gigantochloa mazrima and dvicennia on the other, not excluding
our locally limited trees ¢“sal” (Shorea robusta) and Teak.
Middle and Southern Europe, Asia, Africa, parts of America,
Australia, and Polynesia, are all laid under contribution for this
book; and the catalogue includes, besides some purely or chiefly
ornamental plants, timber trees, grains, forage grasses, vege-
tables, fruits, medicinal herbs and roots (some of doubtful
value), fibres, tea, coffee and narcotics, plants yielding food for
silk worms, tannin, starch, cork, and other products. A conveni-
ent table or conspectus of genera is given at pp. 281—287.

The list will prove most useful to those who have leisure and
the scientific interest to turn their attention to the introduction
of plants as well as to those who do so from commercial or
industrial motives.

No one will expect to succeed with all or even most of the
species, even if he could get seed or plants ; and in not a few cases
he will find that the descriptive notice has somewhat over-rated the
value or utility of the species. W hile therefore cultivators will
not be too sanguine of realizing all that is promised, it is to be
remembered, that an author, gathering accounts of the species he
enumerates from various writers, is sure to get hold of data
which represent maximum results as to growth, yield, and value.

Our attention has been naturally turned more to those species
which come from the wide extent of country denominated by
the common term “ India.” And we must confess, that judi-
cious as Baron Mueller’s remarks usually are, they do not
always make sufficient allowance for the extreme difference of
situation and climate which the country embraces, nor for the
very marked localization which some species exhibit.

Teak, as already stated, is one of those very localized species
and its introduction would be a marvel. Sal is almost as localized,
and its introduction is very doubtfully possible. It disappears
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rapidly in N. W. India after crossing the Jumna, and is only
grown as a curiosity in the vicinity of the Sutlej and Bias, a
very little natural, but stunted sal appearing as far east as
Kangra. On the other hand, we are doubtful whether Dalbergia
sisst and D. latifolia, the Blackwood of Central India and
Bombay might not have been reasonably included, and our soap
nut tree, Sapindus detergens, is worthy of a trial.

When only ¢ India” is mentioned, readers must of course be
on their guard, but when “the Himalaya” as a more specified
locality is given, it becomes necessary to distinguish the regions.
‘We may instance the following cases :—

LEsculus hippocastanum is not an Indian species. Our ZE.
Indica, though not very unlike it, is distinct.

Amarantus is a Himalayan crop, but it gives a poor and
indifferent food. It forms an ornamental feature, both yellow
and red varieties, when in flower on the terraced hillsides up to
about 8,000 feet or over.

Arundinaria falcata is only found in the Himalayas below 6,000
feet or thereabouts, the higher bamboo growing up to 10,000
is not 4. falcata (as long supposed), but Thamnocalamus spathiflo-
rus, the latter being distinguished by its sheaths (which abruptly
narrow into a subulate apex) and also by the beautiful trans-
verse velition of the leaves, easily seen on holding one up to
the light{’ There are various species of small bamboo in Nepal
and Eastern Himalaya, whether these two species extend so far
east, we are not aware,

Calamus montanus is stated to grow on the Himalaya up
to 6,000 feet; it is an exclusively eastern species; the elegant
C. Rotang comes as far west as Dehra Dun; but C. montanus
is found in Sikhim and E. Nepal.

Caryota urens, “India,” ascending on the Himalayas to an
altitude of 5,000 feet. Again, an exclusively eastern species,
quite unknown whether in the hills or plains of North, North-
Western, or Central India. v

Cedrela Toona (not Taona) is widely distributed all over India,
and up to Lower Himalayas about 4,500 feet. The hill
species above that in W. Himalaya is C. serrata. The value
of the wood (though light and useful,) is somewhat over-rated
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by our author. It is not a particularly pretty wood, nor does it .
take a very good polish, except old pieces from very large trees.

Chamarops khasyana is given as a synonym with C. Martiana
by Brandis; in that case it includes the Eastern and Central
gpecies as far west as Kumaon. C. Ritchiana is the Western
species occurring trans-Indus, and giving a beautiful material
for mat making ; it is not a handsome species nor worth intro-
ducing except as a curiosity. Rosaries are made of its seeds.

Ghlorozylon Swietenia, * Mountains of India.”’—This species
belongs to Ceylon and South India, appearing as far north as
parts of Central India, but there only as a small tree.

- Cucumis utilissimus, said to be likea melon and growing in
¢ the mountains of Bengal.” This is usually the name attached
to the “kakri,” the common indigenous cucumber, which is
eaten as a salad though inferior to C. sativus, and is cultivated
nll over India in the plains, the real cucumber being also com-
mon and cultivated in the N. W. hills.

Cupressus torulosa.—The wood is yellow, not red ; common at
Nynee Tal, and local in the N. W. Himalayas. For the dimension
of the species which are perfectly reliable, vide Brandis’ Fl
Sylv.

Ficus elastica.—* Upper India,” it is never grown there (ex-
cept as a curiosity) ; it belongs exclusively to Eastern Bengal,
Sikhim, Assam, &c., and is found also extensively in Upper
Burma.

Oreodoza.—It may be mentioned that this most splendid of
palms grows well in Calcutta, but nearness to the sea seeras
essential. ' '

Pandanus—Not all over India, only in the semi-tropical moist
climates. The strong and peculiarly nasty smelling flower yields
an ““ attar” (“ keora”) highly valued by natives.

Pheniz paludosa,  India,” if we mistake not, is only a sea
board species, growing in dense thickets in brackish tidal
swamps, with Rhizophora, Avicennia, &c.

Quercus.— Q. spicata is found only in the Eastern Himalaya,
where there are other (some undescribed) oaks and chestnuts,
(Castanapsis, &c.) Q. Incana extends from east to west, thronghout
the whole range. Q. Lamellosa does not belong therefore to
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the same region, being exclusively eastern, so is Q. Spicata.
Q. lancifolia is also a species unknown at any rate to the West:
Himalaya. Q. semecarpifolia again, the highest growing of
all, extends right through the range from our N. W. frontier to
Sikkim. Q. lanuginosa is found as far west as Nynee T4l.

To Indian readers this book will be valuable for its notices of
the Eucalypti and Acacias, some of which have already been
naturalized in the hills of Southern India. A. decurrens should
be persistently tried as a fuel tree for the hill cantonments, the
supply of which with fuel is one of the pressing question of the
day.

{lany useful suggestions will also be found under the heads
of the chief economic plants, already well known.

Whether we shall ever be able to arrive at any thing like
a set of laws applicable to acclimatization, so as to enable us to
determine what species can be naturalized, and what are strictly
local, is a question for the far future. Meanwhile, our only hope
is in repeated experiment and observation, with due care to
record and make known results. At the same time common
sense and & priori possibilities ought not to be neglected. It is
only quite recently that, after reading sheets of glorification
that were published about Eucalyptus globulus,—how it cured
fever, how it swallowed up marshes, how it was the finest and
the biggest tree in the world, &c.,—we have discovered that being
a tree of temperate Australia, it will not grow in our plains, that
the slightest swamp (in our heat) kills it outright, and that it
is only suited for the Neilgherries where there is no frost and
snow, or for some of our sub-Himalayaun tracts where the weight
of snow does not bend it down, and where protection from frost
(during its first year's) can be given.

B. H. B. P.

@The ncho Fournal of Kovestry in England.

Wz bave received the first number of a new English periodi-
eal called “The Journal of Forestry and Estates Manage-
ment.”* The number opens with an introductory essay, in

® A wmonthly perindical; subsoription 18 shillings per annum. J. and W. RipEs.
14, Bartholomew Close, Londoun, E.C. pe
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which the writer (as usual in England) considers ¢ forestry” to
be the same thing as  arboriculture,” and then follow a set
of brief Editorial notes.

The longer papers in the number sent us consist of a note
on ‘“ Summer operations beneficial to plantations and wood-
lands,” one on the * Beauty of expression as applied to trees
and landscape gardening,”” and a brief and very common-place
note on the * Beneficial influence of trees.”

We are glad to see that this journal has taken in hand the
preparation of statistics, and even this first number already
contains a table (with a commentary thereon) giving the prices
of the different kinds of wood in different parts of the country
during ¢ last winter” (1876). .

A brief but interesting article on “ Ancient English Forest
Laws,” and short notes on planting Pampas grass, on ¢ the
Alice Holt, and Woolmer forests,” and on “ Spruce timber,” con-
clude this part of the journal.

The rest consists of directions for ¢ forest” work to be done
in May, which have, of course, no interest for the Indian reader,
and closes with reviews and notices of books.

The number contains 72 pages closely printed, a liberal
allowance for one shilling.

In the Reviews (and also in the opening essay) stress is laid
on a proposal of DR. CROUMBIE BRrowN’s, to start a Forest
School in connection with the Arboretum at Edinburgh.

Our readers will no doubt be inclined to receive the idea
of a Forest school, illustrated by an Arboretum, as a joke. We
assure them it is quite serious; and is only another proof of
how hopeless it is to expect any good results for Indian Forests
from English training ; because English Foresters do not, and
will not, understand the difference between ARBORICULTURE
and SYLVICULTURE. Indeed, how should they ? All forest work
in England consists either of managing parks and estates in
view of the individual trees; or else in the making and subse-
quent management of compact regular plantations.*

# The only instance of something like a forest that I know of lies at Strathspey.
Here it is all however of the simplest character ; the :dea being to have #0,000 acres,
regularly planted in such a gradation as to cut 1,000 acres annually on a rotation of
60 years, This is the sinplest form of an *‘ amenagement per coutenance,”
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An Arboretum giving a valuable insight into the form,
natural history, and so forth, of a variety of species, as well as
an opportunity for studying methods of planting, pruning, and
treatment, might be valuable as an Arboriculture school ; and
if it is for English Foresters only, well and good. What we
protest against is the absurd supposition that, with such assist-
ance, Sylviculture could be learned. Tmagine the professor,
setting the pupils to treat the drboretum the first year as forest
of a “coppice under standards!” and then perhaps the suc-
ceeding classes would draw up a working-plan based on the
prineiple of conversion back into high forest !

Btrange to say, one of the funny things urged by Dr. Brown
is that the establishmeut of such a school would save pupils
the disadvantage of learning French or German (!)

Considering that, however successful a school might be in
England, the best books and periodicals regarding Forestry (of
which Arboriculture is ome parf) are beyond all question,
extant in those languages, it can hardly be considered a dis-
advantage to know them. Chemistry is as well taught in
England as anywhere, but no man would be considered an
accomplished chemist who could not keep himself au-courant
with the chemical work done in France and Germany. It is
hardly less manifestly the case with Forestry.

It is exceedingly strange that DR. CRouMBIE BROWN who
has seen something, and read more, of the system of forest
teaching in France (where real forests have to be managed en
masse, and not merely groups of individual trees,) should not
have understood the differenco between Sylviculture and Arbori-
culture. Less wonder is it that the Editor should have been
surprised that Indian candidates have to devote their chief
time to the former, and pay only a brief visit to Scotland
(just to see something of the latter.) Both periods of study
are too short: but that is aunother matter. The details of
Scotch Arboriculture which no doubt took experienced men all
their lives to learn (having neither principles nor foundation
to go on, and having to work out everything by painful experi-
ence), have been carried to the highest degree of perfection
attainable, but those details are only very partially useful in

India, while a knowledge of Sylviculture is of untold importance.
G
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The fact remains unquestioned, that in spite of the admirable
results of Scotch Arboriculture, planting for practical purposes
can be learned in India almost as well as in Scotland ; and that
persons sent out with only Scotch or English plantation training,
have been obliged to be kept to planting work only, or (as a
rule) have turned out hopelessly at a loss when they have been
sent to take charge of large areas of natural forest, which have
been ill-used or not cared for, or in which worthless species have
become dominant, and in which rights of all kinds exist modi-
fying the management. The few foresters, with an English
education who have succeeded by their general ability in
becoming competent managers of forest divisions, will -be the
first to acknowledge what a complete change they had to make,
and how little their Arboricultural knowledge supplied the need
of Sylvicultural training.

The principles of Forest management, the method of pre-
paring working plans (aménagements) having differing objects,
the settlement of forest rights, the demarcation of forest areas,
and their proper position with reference to the regulation of
water discharge and the preservation of the soil ; these and
kindred subjects can only be taught in countries where forests on
the large scale and actually subjected to such “aménagement’
in different stages exist.

It will be an evil day for our Indian forests when the present
system (which on the whole is highly successful) is given up.
It will be found that gentlemen, trained in an Arboretum to
plant and prune trees, will be as hopelessly at sea in managing
large tracts of natural forest, as if they had never been to a
so-called “ Forest school” at all.

It was not our intention, in reviewing a first number of a
contemporary whose advent we hail with much satisfaction, to
say anytbing hard, or such as would mar our welcome. It was
impossible, however, to pass unchallenged, so absurd a view
of Indian Forest requirements. Passing gladly from this sub-
ject, we may conclude with a word of praise of the excellent
get-up and intelligent tone of the new journal, and hope that
it will find many subscribers in this country.

B.H.B. P.
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Sorghum Saccharatuny,

Ta1s valuable note of Mr. Wigley’s on Sorghum Saccharatum®
ought to have been printed in 8vo. size like Mr. O’Connor’s
treatise on Lac. Were an uniform size (instead of the strag-
gling official foolscap) preserved for all such occasional papers
on economic products, they could afterwards be bound together,
forming interesting and valuable volumes for record and reference.

The ¢ Sorgho sucré” is one of those plants which has been,
for some time past, tried in India, and was put forward with a
great deal of puffing. It was to yield sugar, seed, dye-stuff,
paper fibre, alcoliol, and to beat every other forage plant in the
world, &c., &c. All these qualities are in a measure true, but a
more sober estimate is now taken, and it is chiefly as a really
very superior forage plant that its cultivation is pursued in
India.

Sugar it will yield, but the process of manufacture needs
nice attention, hence it rarely succeeds with the rude methods
adopted by the natives of the country.

Mr. Wigley has reviewed with great judgment and skill
the numerous experiments tried in all parts of India. Two
countries seemed so have furnished the staple, China and South
Africa; it is from the latter that the name Im-fi (not an Indian
word as sometimes supposed), and meaning ‘sweet cane,”
comes.

As the species readily hybridizes and probably also varies
with soil and climate, the first necessity is to get seed of the
best varieties. Even in China and Africa the recognised
varieties are numerous, and differ, it would appear, very con-
siderably in their yield ; especially, this seems to be the case with
reference to the production of sugar.

This part of the subject should, therefore, receive careful
attention in India, and the cultivation is evidently one to be
continued with zeal.

Note on Sorgho, by F. @, Wigley, Department of Revenue, Agriculture, and Commeroce,
1.
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Brief Jeconnt of the Bopal Lorest School at Fallombrosn.
By Huea CrecHOBRN, M.D., Stravithie, St. Andrews.

ITaLy, like other lands bordering the Mediterranean, hassuffered
from wasteful denudation of her formerly wooded tracts, to the
detriment of the climate, to the poverty of the country, and
to the marring of her beauty. But she is in advance of the
adjoining countries of southern Europe, in having set herself to
the task of repairing the damage done in previous centuries.
The woodlands have long been looked upon by the people as
common property, in which they were free to pasture their
herds, and from which they might Lelp themselves to wood ad
libitum. Laws have now been enacted to compel, under penalty,
the replanting of communal woods, and a code of forest laws
is being prepared by the senate. To render these thoroughly
effective, they must be applicable to private as well as to state
forests, and for the administration of these laws throughout
the kingdom, officers are being trained at the Royal Forest
School of Vallombrosa, near Florence, an institution which
promises to be successful in its work. A short account of its
history, and of a visit paid to it, may prove interesting.

On the 14th May 1875, I left the Hotel de I’Europe, Florence,
after early breakfast, and proceeded by the Arezzo Railway as
far as Pontassieve, which is reached in an hour. Here I en-
gaged a light one-horse vehicle (biroccino) for fourteen lires to
Paterno and back. The driver was a pleasant companion, a
good-humoured rustic, familiar with the surrounding country,
who pointed out the localities of the district, and received a
friendly greeting from all the cottagers we passed. The smooth,
well-constructed road led upwards by a series of easy zigzags;
dense cypress avenues were seen near the villas, and many rows
of mulberry trees fringed the fertile fields ; much cultivated for
fodder is lupinello (Onobrychis satwa); and also a bluo Iris,
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with a fragrant root. In waste ground two showy species of
Genista were in flower. At every turn of the road, extensive
views of the valley of the Arno lay below us. The vineyards
and orchards exhibited a high degree of cultivation.

At the old castle of Paterno, a young forest officer, Alberto
Helguero, informed me that the director, Cavalier Adolfo di
Bérenger, had been expecting me for two days, and that a
posted mule had just been recalled. After hospitably entertain-
ing me at luncheon, which consisted of wine, cheese, and bread,
he procured for me a two-wheeled country cart, drawn by two
large white bullocks, and passing through the village of Tosi,
I soon reached a paved roadway (vid crucis), which, by a steep
ascent of three miles, leads to the ancient monastery, founded
in the eleventh century, and rich in poetic associations.

The road for about a mile passed through straggling groups
of old chestnut trees, gnarled, and often hollow, and it after-
wards entered a dense and shady pine forest (Abies pectinata,
D. C.)* Here a number of men were preparing spars for
shipbuilding, to be floated down the Arno. The trees belong to
Government, and are sold standing for about forty lires each
(or 33s.) ; the parchaser takes all risk, and bears all the expense.
The fine silver fir forests surrounding the old convent, and which
are seen below the crest of the Apennines in travelling from
Florence to Rome, are an example of successful reproduction
of this tree on a large scale, continued for centuries entirely by
planting. These forests are now State property, and are attach-
ed to the Royal Italian Forest School. The stems are
cylindrical, carrying their girth well up, and, being planted
centuries ago, these superb and stately firs have a regular and
symmetrical magnificence. The flowering plants observed in
the wood consisted chiefly of species of wviola, campanula,
anemone, crocus, and hyacinthus. The water of the Zicano, a
mountain torrent, is utilised in various ways. A meal mill is
situated under the convent,and an agricultural establishment,
of considerable extent, formerly belonged to the monastery.
The land was well cultivated, and the monks introduced the
potato into Tuscany—it grows well here.

* The silver fir of Europe, Abete, Abezzo, Italy,
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Classical Allusions.—For centuries the fame of Vallombrosa,
as a place of learning, piety, and natural beauty, has been wide-
spread, and its charms have been celebrated by three great poets
who have visited it—Ariosto, Milton, and Dante.

“Thick as autumnal leaves that strew the brooks
In Vallombroes, where the Etrurian shades
High over-arched, embower.”

—Paradise Lost, i. 303.
And again, in describing the approach to ¢ delicious Paradise,”
Milton sings—
. ‘“ And overhead up grew,
Insuperable height of loftiest shade,
Cedar, and pine, and fir, and branching palm,
A sylvan scene ; and, as the ranks ascend

Shade above shade, a woody theatre -
Of stateliest view.” 1b., iv. 137.

Mrs. Browning, speaking of Milton, says :—

“He sang of paradise and smiled,
Remembering Vallombrosa.

Here also Dante loved to walk. A more magnificent scene is
not to be found in Italy. Theimmense building, which formerly
lodged one hundred Benedictine monks, reconstructed in 1637,
and adapted to its present use in 1869, is a stately and com-
manding edifice, without any pretensions to architectural beauty.
Over the door-way is a stone commenorative of the opening of
the Forest school, on the 15th August 1869, bearing an inscrip-
tion, recording that the institution was established in the ninth
year of the united kingdom of Italy, when Victor Emmaunuel
was Sovereign, Minghetti, the Minister of Agriculture, and
Ferraris, the Minister of the Interior. The site was remarkably
well chosen. It issheltered on three sides from the cold winds,
and though the snow lies deep for three months, it is a delight-
ful climate for the eight months when the students residethere.
The sheltered nook is surrounded with great masses of wood.
Above the conyent is the hermitage, called “ Il Paradisino,”
sitnated on the point of a precipitous rock, whence the eye can
trace the Arno winding through the fertile plains of Tuscany
to Forence and the sea. Higher is a point whence I was %old
both the Mediterranean and Adriatic may be seen.

Origin of the Forest School.—The following sketch of the
history and constitution of the Forest school is mainly con-
densed from the Bollettino Forestale, by the director, A, di
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Bérenger, 1872, The Royal Forest School of Italy has,
within the last ten years, been established at Vallombrosa and
Paterno, two estates obtained for the purpose by purchase,
sitnated on the Apennines, about thirty miles from Florence.
Paterno, 1,215 feet above the sea, was formerly the castle of the
Counts Guidi, and, from November to March (four months), is
the head-quarters of the Forest school, which, for the remaining
eight months, is located at the higher elevation of Vallombrosa,
5,556 feet above the sea. Vallombrosa existed as a monastery
from the eleventh century up till 1865, when the duchy of
Tuscany was annexed to the kingdom of Italy; and, among
other changes, the sale of ecclesiastical property was deter-
mined upon by the State. Among the many strangers who,
every summer, visited the monastery of Vallombrosa, was
Signor Commendatore Biagio Caranti, president of the council,
administering the Cavour Canal, who, struck with the regulari-
ty and vastness of the surrounding woods, conceived the idea
of providing in them for the technical instruction of the
numerous forest employés in the kingdom. No time was lost
in carrying this project into execution; and, having obtained
~ the royal sanction in 1867, the present director, Cav. Adolfo di
Bérenger (formerly in charge of the forests near Trieste, under
the Austrian Government) was appointed to organize and
superintend the undertaking. Two professors were at first
associated with him ; and with this staff, a course of instruc-
tion, extending over three months only, was begun in October
1867. It was not, however, till 1869 that all the necessary
steps for the transfer of Vallombrosa and Paterno were
completed.
Eiztent.—The extent of woodland attached to the Vallom-
brosa monastery was classified thus :— _
Kttari (hectares).

Abetina (pine forest) . . . 245,147,040

Faggetta (beechwood) . . . 62,184,877

Marronetta (chestnut) . . . 160,724,695
458,056,112*

(2 hectares are equal to nearly b acres,)

* As this area would be equivalent to about one million and a half of English square
miles, we presume there must be some mistakes in the igures given,~THR EpITOR.
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As soon as the Minister of Agriculture assumed the direction
of the lands, conservancy measures were introduced, the woods
during previous years having suffered greatly from neglect.
The various provinces of Italy were at the same time invited to
contribute towards the expenses of the institution, according
to the number of pupils educated, which all did, with two excep-
tions. The formal opening of the Forest school took place in
August 1869, with the names of twenty-five pupils on the
roll.

The institution, with its director and two professors (now
increased to five), had many difficulties to surmount in the
hitherto untried path on which they entered. These were over-
come by the help and support given by the Department of
Agriculture. At last the course of instruction was regularly
established, and the institution began to acquire the scientific
materials and appliances necessary for carrying it on. These
are gradually increasing, and comprise the following :—The
library, containing new over 2,000 volumes of forest literature,
including the official publications of the Forest Administrations
in France and Germany ; a chemical laboratory, well furnished
with needful apparatus; a meteorological observatory, where
the indications of the barometer, thermometer, pluviometer,
anemometer, hygrometer, along with two different instruments
for evaporation, and a compass and seisometer, are regularly
recorded ; a collection of instruments for surveying and tree
measuring ; arboricultural instruments; models of timber
slides made in Germany ; timber-carts and objects of natural
history ; sections of timber, indigenous and exotic; and two
arboretums, one at Paterno, showing the vegetation of South
Ttaly and tender exotics, the other at Vallombrosa, with the
trees of the Alps and North Italy, and containing nurseries and
plantations in which resinous trees are especially cultivated, for
planting on the summits aud slopes of the Apennines. Besides,
indigenous conifers, Abies pectinata, Picea excelss, Lariz Euro-
pea, Pinus sylvestris, P. Austriaca, P. pinaster, P. halepensis,
P. brutia, P. laricio, P. pinea, P. cembra, Taxus baccata, and
Cupressus sempervirens, the following Himalayan plants, raised
in quantity from seed sent by Dr Brandis, Inspector-General



FOREST SCHOOL AT VALLOMBROSA. 67

of Forests, India, are being cultivated to a considerable extent :
Abies Smithiana, A. Webbiana, A. Kutrow, Pinus exzcelsa, P.
longifolia, P. Gerardiana, Cedrus deodara, Cupressus torulosa,
and Frazinus floribunda.

Internal Organisation.—The management of the institution
is vested in the director and the professors or masters, who
meet in council once a fortnight, or oftener, to deliberate on the
progress of the establishment, and to plan the working of the
annexed forests. The director is in communication with the
Government, and submits all disputed or doubtful matters to
the minister of agriculture, industry, and commerce. The
professors are appointed by the king, on the recommendation
of the minister, and are selected by preference from the list of
forest officers. The assistants are nominated by the minister,
on the récommendation of the director. The inspector of
forests prepares a working-plan of forest economy to be ap-
proved by the director, and sanctioned by the minister. The
Council of Direction fix the text-books, the dates of excursions,
&c., suggest changes in school management, and prepare the
annual budget.

Publications.—The Giornale di Economia Forestale and the
Boliettino Forestale, edited by the director, and published in
Florence, are the official organs of the Forest School. Sylla-
" buses of lectures and memoirs by the different professors
printed in these are used as text-books by the pupils, along
with the manuals employed in the Forest academies of Miinden
and Tharand in Germany, and of Nancy in France.

Addmission of Pupils.—The number of pupils admissible to
the institution is 60 ; of these 40 are regular pupils, from all parts
of Italy, who aspire to a carcer in the Government Forest Service,
and private pupils, the number of whom is not fixed. Each pupil
must present a certificate of being over 18 and under 22 years
of age; a second, of good conduct; and a third, of good health
and strong constitution. Besides this, every candidate for ad-
mission must find security for the payment of 700 lires annually
for three years for board, and 200 lires for uniform. The board
is paid half-yearly, in May and November. The regular pupils
are required to undergo a preliminary examination in the

H
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language and history of Italy, geography, nafural history,
arithmetic, algebra, geometry, physics, and chemistry.

The pupils assemble at six A.M. in summer, and at seven in
winter. Breakfast is served at eleven, and dinner at six p.M.,
and at nine all are required to be in the institation, and to
retire to their own rooms. The hours of instruction are, .with
some little deviation, from seven to eleven A.M., and
from one to six P.M. The inmates of the institution are called
together by the sound of a trumpet. When at Vallombrosa
the senior pupils have separate apartments, but at Paterno they
occupy a common dormitory. There is a suitable room in
which invalids are located, and a store of medicines.

Disciplind—The pupils cannot leave the precincts without
the written permit of the director. They wear the uniform of
the institution, which is that of a forest guard, with oak twigs
of gold lace on the collar and cap. Insubordination is punished
according to its degree, by admonition of the director, by
confinement, or by expulsion, under sanction of the Minister
of Agriculture.

The Course of Instruction is as follows :—

First YEam.

Mathematics, including Arithmetic, Algebra, Geometry, and Trigonometry.

Chemistry.—Organic and Inorganic, with experimenta.

Natural History.—Botany, 8ystematic, aud Vegetable Physiology.

Forestry.—Theoretic and Practical.

Languages.—Ttalian, Gernan, and French, with Reading, Writing, and
translating of Forest Literature,

SEcOND YERAR.

Mathematics applied.—Differential and Integral Caloulus, Conic Sections,
Measuring of Heights of Trees and Cubic Contents, Plan Drawing,
Valution Surveys.

Climatology and Forest Meteorology.

Natural History.—Botany, Dendrology, Forest Entomology, Geology, and
Mineralogy.

Forest Economy.—History of Forest Science, Practical Sylviculture, Seasoning
of Timber, &o.

Elements of Agriculture—~Improvement of Soils, Pasturage, Drainage,
Agriculture, &c.

Languages.—Exercises in Italian, German, and French.

TaIBD YEAR.

Mathematics applied.—Rates wf Growth of Trees, Mensuration, Civil

Arclitegtare, Hydraulics,
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Forest Administration.—8tatistics of different Woods, Classification of Foreats,
Planting of Dénes, Maremma, Marshes.

Forest Law and Jurisprudence.—Communal Rights, Pastoral Bxghts, &o.

Eoosomy.—Political and National.

Languages.—Exercises in Italian, German, and French.

The first year is mainly devoted to scientific training, and
in the second and third year the practical details of forest
management are inculcated. For this purpose tracts of land
are set apart bearing evergreen and deciduous trees of various
ages, to be maunaged by the elder pupils. Each has 4lso
charge of a portion of the nursery, where he digs, waters,
and prepares the soil, sows seeds, and performs all the needful
operations with his own hand. As the design of the Forest
School at Vallombrosa is to train able and skilled administra-
tors, theoretical instruction is throughout combined with
practical demonstration.

Ezcursions.—The pupils make frequent excursions, some with
the Professor of Natural History, for the collection and classi-
fying of mnatural products; some with the Professors of
Mathematics and Surveying, when they make plans and eleva-
tions of the surrounding lands, calculate the amount of timber,
and describe the management, according to the manner
prescribed in the rules; those under the personal care of the
director, for other exercises in practical forestry. Each year
a long excursion is made to some wooded district belonging
to the State, or to a private individual. On oune occasion
(1871) the excursion was to Naples, to visit the International
Exhibition of Woods used in Ship-building, and afterwards to
remarkable woods in South Italy, occupying altogether four
weeks.

Ezaminations.—Every six months the progress of the pupils
is tested, and there is a final examination at the close of the
third year, when the professors in council declare the success-
ful pupils to be “approved unanimously,” r ¢ approved
unanimously, with commendation.” Vacancies in the Forest
Department are reserved for the passed pupils of the in-
stitution.

My time unfortunately did not allow me to remain more
than onc night at Vallombrosa, but I was much pleased with
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the good order prevailing in the establishment, and with the
practical training out of doors. The director is a man of great
ability, and brings learning and administrative talent to bear
upon his work. He has availed himself of the experience of
the best forest administrators in France and Germany in
framing the regulations and curriculum of the institution
under his charge, and strives to impart solid instruction in
hydraulics, civil engineering, and the collatezal branches, so as
to equip the students thoroughly for useful service. Cavalier
di Bérenger’s published books and pamphlets, upwards of thirty,
show how well versed he ig in the details of forest manage-
ment, and all that relates thereto. Among these may be
specially mentioned the drcheologia Forestale, 806 pp., Venezia,
1859—63, a work of great erudition, giving the history of forest
jurisprudence in Italy, which had been brought to my notice
by the Hon. G. P. Marsh, U.S. Plenipotentiary at Rome,
Another memoir of great value is, “ On the Absolute Influence
of Forests on the Temperature of the Air,”” Florence, 1871.
Both of these works received special medals at the Internation-
al Exposition of Naples, 1871.

Director di Bérenger’s duties require much tact, vigilance,
and perseverance ; and I am sure that if the Italian Govern-
ment give him the support he deserves, the result of his
labours, so far achieved, will bring much honour to the nation,
and lasting benefit to the country.

@nlnntion or Connting of the Lorest.

Mr. Baden Powell, Conservator of Forests, Punjab, in his
notes on “the demarcation of forest area” in the January
(1877) number of the *“ Indian Forester,”” mentioned two methods
of counting trees, one by Dr. Schlich and the other by Mr.
Amery. I should like to add a third plan tried by me several
years ago in those fine Sissoo forests of the Katchi.

Trees were classed according to girth, thus :

Under 4 feet — 4th class.
4t06 ,, — 3rd ,
6to8 ,, — 2nd ,,

8 tO 10 » — lst »



VALUATION OR COUNTING OF THE FOREST. 61

Each class of tree was represented by a piece of paper of a

certaiu shape.
1st class — Q

2nd ,, — E]

3rd ,, —

4th ,, - A

A party of 20 coolies were arranged in line about 50 feet
apart, each man had slung from his waist a pot of paste and
also four bundles of the above classified paper, 100 in each,
strung on at the edge to strong thread and arranged in line in
the above order. He was also provided with a cord knotted
at 4, 6, 8, and 10 feet.

It was easy for the cooly to know which paper to paste
on. *

1st knot, or the 1st paper on left hand side.

AN

2nd U or the 2nd - do. do.
3rd ‘ ' or the 3rd do. do.
4th ,, O or the 4th do. do.

The tree having been measured breast high, according to its
class a piece of paper was quickly pulled off from its bundle
and stuck on with the thumb and forefinger. An additional
stock of paper in bundles of 100 in each was in charge of a
Forester who supplied the different shapes as they were used up,
and kept an account of them. When all the trees in the
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forest were counted the Forester in charge took over the balance
of papers in possession of the coolies and, after counting them,
deducted the number left of each class from the totals issued,
and thus I arrived at a correct estimate of the trees in the
forest.

I found this method simple and accurate. The papers are so
easily seen on the trees that it would be almost difficult to
omit any trees or mark them twice over. It has also the merit
of costing very little and in the case of extensive forests, by
adapting it to Dr. Schlich’s plan of running a line through and
counting trees on either side to a certain fixed distance, it
would, I feel sure, be found to answer well.

Rosix Hoop.
*y¥  For Illustration see other side.

.

3 Simple Clinometer.
To THE EDITOR OF THE “ INDIAN FORESTER.”’

Sir,—I send you a drawing of a very simple “Clinometer”
which I made with my own hands, and one which I found very
useful in laying out a water-course over a mile long, and also
in laying out the lines for a plantation on a steep, and in parts,
irregular slope. I hope it may prove of use tosome of your
readers.

A is a bamboo of about 1” diamecter ; B is made out of any
wood that is not liable to warp or crack, and is let into a slit
cutout of A and fastened by a nail, but not so fast as to
render it inmovable. At Ca notch is cut, from which hangs a
string with a plumb-bob F. D.D are two pieces of tin
with eyelet-holes flush with the top of B. which must be per-
fectly level. G is a staff, bamboo for preference, divided into
feet and inches, and about 9 feet long. From the top of B to
the ground is 5

Suppose it is required to lay out a road of which the gradient
shall be 1in 30. et up the clinometer level, and get a man
to keep it steady, so that the plumb cuts 90'. Take the staff G
off 30 feet, and then have have it moved up the hill until DD
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and the 4 mark of the staff are level. From the foot of the
“ clinometer” to the foot of the staff is the slope required. By
.

-

il

simply tapping B up or down, and marking what angle the
plumb cuts, the slope of any bhill is easily found out.
Yours truly,
C. E FExnpaLy,
Sutlej Division.

Hitality of Teak.

Under this heading Muhafiz-i-jangal, in the last number of
the Forester, asks for information from, amongst others, the
Bombay Presidency. I can give him an instance even more
striking than those quoted by him. When demarcating in
April 1872 a boundary mark had to be placed on the bank of
a nild.  The boundary marks were usually formed
by building a cairn of stones round the butt of a teak
rafter placed upright on the ground.  In this instance,
however, my attention having been called to the fact, that
this cairn, if eo built, would probably be washed away,
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I had the butt of the rafter, a perfectly freshly cut one, buried
18 inches in the soil. The following year, being near the spot, I
went, out of curiosity, to see how this cairn had stood, and
found, to my astonishment, that it had taken root. I saw this
rafter only a few days since, and it would be difficult now to
distinguish it from the surrounding trees, were it not for the
cairn at its foot. I should say, however, that this is the onmly
case I have ever seen, and all my attempts to get cuttings of
teak to strike have signally failed.
GHATIL
April 6k, 1877,

- Hoss mused by Fungle Lires.
TO THE EDITOR ‘ INDIAN FORESTER.”

Dear SiR,—It may interest your readers to see the results
of an estimation which I have made as to the pecuniary loss
by damage done by jungle fires in this district.

In the Sidli Forests, which are divided into compartments,
each a square mile, the extent of every fire, during the past
year, has been marked approximately in the map; and thus
a very fair estimate made of the area burnt, which was put
down at 6,930 acres, out of a total area of 27,146, in which
fire conservation was attempted. From valuation surveys
made in 83522 acres we get 24,000 sal trees from 1}’ to 3’ in
girth, averaging 40 years in age; 3,300 from 3’ to 44’ in girth,
averaging 70 years in age; 127 from 44’ to 6’ in girth,
averaging 100 years in age, and allowing 2 trees under
1} girth for every ome of the first category count-
ed, as trees of less than 1}’ were not counted in the valuation
surveys, we get 48,000 trees under 1}'averaging 14 years in
age. Now taking a year’s growth as our unit, and for simplicity
supposing this uniform throughout the life of a sal tree up to
100 years, we get 672,000 as the number of units in the trees
under 14’ in girth, 960,000 for the second category, 231,000 for
the third, 12,700 for the 4th, giving 18,75,700 units of annual
growth as the total produce of 88522 acres; this gives 2,245
as the annual produce in units of growth per acre.
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Now woe can assume that the growth of the forest is at least
doubled by fires being kept out, as some portions are dying
out and at the best a very meagre growth is maintained
when jungle fires are annual occurrences. The loss per annum
from fires is therefore estimated at 1,120 units per acre.

The price of a sal tree 100 years old is Rs. 8 in Assam ;* and
thus the value of the damage done is Rs. 90 per acre omitting
decimals, or for the 6,930 acres burned in the Sidli Forest
Rs. 6,28,700. The cost of fire conservation proved to be, for
the area preserved 20,216 acres, Rs. 16 per square mile, or
the value of two mature sal trees. .

I am aware that the caloulations which I have made involve
several assumptions, but it is more to the method which may
be improved than to the results to which I invite criticism.

W.R. F.

Evosion by Bibers.
TO THE EDITOR, ‘ INDIAN FORESTER.”

Str,—Can any of your numerous correspondents give any
practical suggestions respecting an effectnal, and at the same
time inexpensive, method of preventing erosion on river and
island banks.

In the division of which I hold charge, upwards of 450
acres of the finest alluvial land belonging to this department
have been carried away by the action of the Jkelam and
Chinad rivers during the last two years, and in some cases
thriving plantations of Shiskams have been entirely swept
away. ]

I may also mention that the land carried away belonging to
this department is a mere trifle in comparison with the damage
done to Shamiat land along the banks, some villages being
left almost entirely without arable land for several years, tiH
the main course of the rivers again change, if the villages them-
selves are fortunate enough not to be washed away in the mean-
time.

® We are pretty certain that the value is much more than Rs. 8 per tree.—~Tun
Evitor.
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The method of sloping the banks and then planting them

with willow cuttings has been tried, but has not apparently been
attended with much success, as the willows had not sufficient
time to take a firm hold of the soil when they were swept away
by the annual floods.
" A system of ¢ fascines” supplemented by willow planting, '
if it can be executed at a reasonable cost, seems to be the proper
method to pursue, and any information with respect to the
dimensions, cost, and mode of fixing the ‘ fascines” will
oblige.

Another method suggests itself which might be attended
with success, vz, to plant several thick lines of willows at a
certain distance from the edge where erosion is threatened, so
that the willows will have two or three years to take a firm
hold of the soil before the water arrives at the line, the outside
strip of land being of course sacrificed for the protection of
the remainder.

It is perhaps, however, unnecessary to observe that the suc-
cess of this proposal rests on the capability of willow roots to
prevent erosion without supplementary aid, and any one ex-
perienced in willow planting will oblige by stating his views
on the subject.

Yours faithfully,
E. Mc. A. M.

Bagneris”  FWanuel de Splbicnltnre.”
TO THE EDITOR OF THE ‘INDIAN FORESTER.”

Dear S1r,—I am happy to be able to inform you that a new
edition of the translation of the ‘ Manuel de Sylviculture”
(Bagneris) will shortly be published in London, and a certain
pumber of copies will be available in this country. Further
particulars will be announced in your October number.

I remain,
Yours truly,

A, SMYTHIES.
30th June, 1877.



67

~ @Mathicw’s ** Hlove Lorestiere,”
TO THE EDITOR OF THE ‘‘ INDIAN FORESTER.”

DEeAR Sir,—The Inspector General bhas received a letter
from Colonel Pearson, asking him to make it generally known
among the Officers of the Forest Department and especially
among old students of the Nancy Forest School, that the 3rd
Edition of M. Mathieu’s * Flore Foresti¢re” has just appeared,
and that M. Mathieu would probably esteem it a great compli-
ment if they were to purchase copies of his book.

Many of the old students of Nancy, while at the Forest
School, wished to procure copies of the former Edition of the
work ; but owing to it having been out of print were unable
to do so. In the present edition it has been considerably
enlarged, chiefly by the insertion of many of the most remark-
able species from Algeria; by more detailed descriptions of the
timber, economic properties and geographical distribution of
the different trees and shrubs ; and by an account of the insects
which attack them.

The price of the book is 12 francs; or, including postage
as nearly as possible Rs. 7-8 in Indian money.

Should you, therefore, or any other officers, be willing to
take copies, the sum of Rs. 7-8. per copy may be sent to me
with full addresses, and the Inspector General will transmit it
to Colonel Pearson, asking him to have the book sent direct
by post to the addresses given.

Believe me, yours truly,

J. SYREs GAMBLE,

Assistant to the Inspector General of Forests.
Simla, the 29th June 1877.

Bistribution of Conference Heports,
TO THE EDITOR OF THE ‘ INDIAN FORESTER.”

S1r,—~With respect to my letter in your January number,
complaining of the limited distribution of the Reports on the
Forest Conferences at Allababad and Simla, I have now to
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state that subsequent to its despatch I found a copy of the
latter report in my office.

Another copy was received by me in February.

Constant travelling, and an office kept in a dik bungalow
during the past year, are my only excuses for this mistake.

I cannot, however, find any record of the receipt of the
Allahabad Forest Conference report.

W.R. F
June 21st, 1877.

TO THBE EDITOR OF THBR ‘‘ INDIAN FORESTER.”

Dear Sie,—In your number for April last, J. B. states, that
the Bombay Presidency, although it sent several representa-
tives to the Simla Conference, has not received copies of the
Proceedings.

The Government of India sent 19 copies to the Government
of the Bombay Presidency with the request that a copy be
supplied to each Forest Officer of the grade of Sub-Assistant
Conservator and upwards. To the Bombay Officers who at-
tended the Conference, copies were sent direct by the Inspector
General of Forests, through the Conservator of the Northern
Division.

I shall feel obliged by your inserting this in your next
number, and I beg leave to add that incorrect statements,
though they may sometimes be amusing, are neither useful nor
creditable to the author.®

Faithfully,
D. Branpis.

Simla, 23rd June, 1877.

® Wo trust J. B., as well as W. RB. F. will on future occasions institute proper en-
quiries, before they rush into print.—~TuE Ep1ToR,
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JY j-:xrRAcrs FROM Ppncuu. Fazsrras.

—-

1.—GazeTTE oF INDIA—

(

The 26th April 1877.—No. 485.—Mr. G. Stratford, Sub-
Assistant Conservator of Forests in British Burmab,
reported his arrival on the 16th instant from the furlough
granted him in Notification No. 128, dated the 3rd
February 1875, and is allowed the usual subsidiary leave
under Sectivn 24 (b) of the Civil Leave Code, to enable
him to rejoin his appointment at Rangoon.

The 4th June 1877.—No. 635F.—Mr. R, N. Anstruther,
Assistant Conservator of Forests of the 3rd Grade in
British Burmah, is granted furlough to Europe on
medical certificate for one year, with effect from the 13th
ultimo.

The bth June 1877.—No. 644F.—The Governor-General in
Council has been pleased to appoint Captain C. W,
Losack, Deputy Conservator of Forests of the 3rd Grade
in the Central Provinces, to officiate as a Deputy Con-
servator of the 2nd Grade, with effect from the 17th
April last.

Mr. E. A. Down, Sub-Assistant Conservator of Forests
in the North-Western Provinces, and at present tem-
porarily attached to the Forest Survey Branch, is
appointed to officiate as an Assistant Conservator of
Forests of the 3rd Grade, with effect from the same
date.

The 11th June 1877.—No. 668F.—Mr. A. L. Home,
Deputy Conservator of Forests of the 2nd Grade, who,
in Notification No. 386, dated the 12th March last, was
appointed Assistant Comptroller General, ¢ Forests,”
assumed charge of his appointment on the forenoon of
the 17th April following.
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The 18th June 1877.—No. 683F.—With reference to
Notification No. 568, dated the 6th July 1876, Mr.
J. T. Jellicoe, Assistant Conservator of Forests of the
1st Grade in Mysore, is attached to the Forest Survey
Branch for a further period of six months, from the
12th instant.

The 26th June 1877.—No. 745F.— Erratum.—In Notifica-
tion No 685, dated the 4th June 1877, granting one
year’s furlough on medical certificate to Mr. R. N.
Anstruther, Assistant Conservator of Forests of the 3rd
Grade in British Burmah —

Sfor < with effect from the 13th ultimo,”
read “ with effect from the 12th ultimo.”

The 28th June 1877.—No. 752F.— Mr. H. Leeds, Deputy
Conservator of Forests of the 1st Grade in the Central
Provinces, reported his arrival at Bombay on the 13th
instant, on return from the leave granted to bhim in
Notification No. 225, dated the 10th March 1876.

Mpyr. Leeds is granted subsidiary leave for two days to
enable him to join his appointment at Nagpur.

No. 754F.—The Governor-General in Council has been
pleased to appoint Mr. @. Straiford, Sub-Assistant
Conservator of Forests in-British Burmah, to officiate
as an Assistant Conservator of Forests of the 3rd Grade,
with effect from the 27th April last.

2.—CaLoutTa GAZETTE—

The 21st May 1877.—Mr. W. G. Green, Officiating Sub-
Assistant Conservator of Forests, is posted to the
Chittagong Forest Division.

The 31s¢t May 1877.—Mr. J. C. McDonell, Deputy Con-
servator of Forests, Julpigoree Division, having refurned
to duty on the forenoon of the 18th instant, the un-
expired portion of the privilege leave granted to him
in the orders of the 24th ultimo, published in the Calcutta
Gazette of the 25th idem, is cancelled.

The 18th July 1877.—The following postings of Forest
Officers are notified, with effcct from the 1st July
1877 :—
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No. 159F.—With reference to Notification No. 152F.,
dated 25th June 1877, Mr. A. R. Grant, Assistant
Conservator, 1st Grade, and Mr. W. G. A4llan, Deputy
Conservator, 3rd Grade, respectively, made over and
received charge of the Gorakhpur Forest Division on
the forenoon of the 8th June 1877.

4.—PunsaB GazETTE—

The 14th May 1877.—No. 183F.— Promotion.— Mr. F. D’ 4.
Vincent, Assistant Conservator of Forests, is promoted
from the 3rd Grade to the 2nd Grade, with effect from
10th May 1877.

The 2nd July 1877.—No. 247,— Powers.— Mr. G. E. Fendall,
Officiating Assistant Conservator of Forests, is invested,
under Section 42 of the Code of Criminal Procedure,
with the powers of a Magistrate of the 8rd Class, as
defined in Sections 20 and 23, clauses (2) and (3) of the
said Code, such powers to be exercised in the enquiry
into, and trial of, the forest offences enumerated in
clause 3 of Punjab Government Notification No. 156,
dated 1st February 1867, within the limits of the forest
tract under his charge in the Rampur—Bassahir State.

5.—CENTRAL PROVINCES GAZETTE.—Nil.
6.—BrITISH BURMAH GAZETTE—

The 12th May 1877.—~No. 39.—Under the provisions of
Section 14 of the Civil Leave Code, Mr. Ralph Nicholas
Anstruther, Assistant Conservator of Forests, 3rd Grade,
is granted one year’s furlough to Europe on medical cer-
tificate, with effect from the date on which he may avail
himself of the same. Mr. Anstruther is also granted the
usual subsidiary leave under Section 24 (a) of the Code.

The 15¢th May 1877.—No. 40.—Mr. G. Stratford, Sub-
Assistant Conservator of Forests in British Burmah, re-
ported his arrival in Rangoon on the 27th ultimo, from
the furlough granted him in Gazette of India, Depart-
ment of Revenue, Agriculture and Commerce, Notification
No. 123, dated the 8rd February 1875.

The Tth June 1877.—No. 49.—Mr. Ralphk Nickolas
Anstruther, Assistant Conservator of Forests, 3rd Grade

I
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in British Burmah, availed himself on the 12th May last
of the leave granted to him in Revenue Department
Notification No. 39F of the same date.

The 20th June 1877.—No. 128.—The following officers
have passed the prescribed examination in Burmese,
before the Central Committee in Rangoon, on the 12th
and 13th June 1877 :—

By the First Standard. -

Mr. Philip John Carter, Assistant Conservator of Forests.

7.—AssAM GAZETTE—

The 27th May 1877.—My. W. R. Fisher, Assistant Conser-
vator of Forests, Goalpara, having resumed charge of
his office on the 13th May 1877, on return from the
privilege leave of absence for one month granted to him,
with -effect from the 26th April 1877, in orders dated
the 10th May 1877, and published at page 133, Part 1,
of the Assam Gazette of the 12th idem, the unexpired
portion of the leave is hereby cancelled.

8.—MysSoRE GAZETTE—

The 20tk April 1877 —Mr. H. R. Ring, Officiating Assist-
ant Conservator of Forests in Coorg, is granted two
months’ privilege leave of absence from 8th March 1877.

The 18th May 1877.—Mr. H. R. Ring, Officiating Assistant
Conservator of Forests in Coorg, returned to duty from
the two months’ privilege leave granted to him in
Notification No. 23, dated 20th April 1877, on the fore-
noon of the 7th instant. ’

The 28th May 1877.—Mr. F. C. Hicks, Assistant Conser-
vator of Forests, has been granted privilege leave for
two months and 11 days, with effect from the 27th
March 1877.

The 11¢h June 1877.—Mr. F. C. Hicks, Assistant Conser-
vator of Forests, returned to duty on the 4th instant,
from the leave granted to him in Chief Commissioner’s
Notification No. 55, dated 28th May 1877.

9.—BoMBAY GAZETTE—

The 30th April 1877.—Mr. H. Barrett, Deputy Conser-

vator of Forests, Kanara,and Lieutenant-Colonel W.
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Peyton, Conservator of Forests, Southern Division, de-
livered over and assumed charge of the Kanara Demar-
cation Office on the 26th April 1877.

The 8tk May 1877.—Mr. C. 4. Morphew, District Forest
Officer, Koldba and Dépoli, was allowed sick leave of
absence, under Section 3 Supplement F., of the Civil
Leave Code, Third Edition, from 27th February to 24th
April 1877, inclusive.
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It is my design in this brief paper, to put together some ob-
servations which bave occurred to me or been noted down,
during many visits to the Deodar forests in the valleys of the
Beds, Sutlej, Chenab, Ravi, and Kaghén rivers.

They are mnot theories but observations of practical results,
aud conclusions drawn by inference (I hope legitimately) from
such observations. But all such conclusions, with regard toa
species which has never been studied, and no attempt to treat
which (under conditions of high forest for natural regeneration)
has ever been systematically made, will necessarily be open to
question, and to large addition and amendment.

Still I feel that the time has come to commence the little snow-
ball. I trust others will help to roll it along, so that it may
gather material as it goes, and that ultimately we may be able
to build it up, and to shape it into something worth looking at.
I trust the charitable reader will exonerate me from any desire
to dogmatize on a subject so little known; aud I have conse-
quently to make a general apology when I say “such a thing
does not happen with regard to Deodar, or such a thiug s so :”"—
I mean to say that it is, or is not so, as far as my own uniform
observation goes. I do not wish to contradict any one else’s
observation and knowledge, and shall only be too glad to be . set
right, and to receive, through the medium of this journal, as many
corrections as possible. Ounly it seems to me shorter to make
this qualification once for all, than perpetually to repeat the
phrase, “as far as T know”—* this at least is the uniform result

of my observation” and so forth, over and over again.
K
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Dealing as the question at issue does, with the chief
timber of the Punjab, it is one of vital importance. It is
true that we have other excellent woods,—some that have
not yet been fully tried. But the successful utilization
of a considerable portion of our thus available material
depends on impregnation ; and until we are able to produce
locally some efficient substitute for creosote,—the element,
which pure or combined, is almost the only reliable preserver,®
impregnation will always be so costly as to make people
hesitate to employ it. Hence, while allowing due weight
to the impregnation question, and still urging that it would
pay well to introduce its use at once on the State railways,
the Deodar question will always remain of great importance
for the Punjab. Though the North-Western Provinces have
a supply of sl nearer the plains than their Deodar resources,
still the question of deodar growth is, even there, by no means
without its importance. Large sleeper operations bave already
been conducted to a highly successful issue, and -may be again
at any time required.

In order to complete even the skeleton of the subject, the
demarcation of deodar forests ought to be dealt with ; but on
this I shall only make one remark, viz., that it is often, if not
chiefly, with ruined forests, whose original area has been curtail-
ed, or whose surviving contents have been injured (often both)
that we have to deal. In demarcating we must not confine
ourselves to taking the now remaining patches of Deodar. This
is the mistake, though a natural one, that has been made in
our earlier demarcations in the forests of the Ravi, Chenab, and
Beés. All have now to be rectified in consequence. We must
take the surviving patches only as nuclei with either scrub
jungle or inferior tree-forest all round, so as to get hold of man-
ageable blocks of land, which at present may ouly con-
tain a few groves of deodar, but which will in time become good
and compact deodar forests. The moment an existing deodar
forest is thus got hold of and the area adjacent protected (as-
suming a fair allowance of good seed years) the forest will

# 1 do not mention the mercurial bi-chloride prooeu, for that, besides being very
ill adapted to pine woods, is even more costly than creosote.
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spread naturally. Of this there is no sort of doubt. The best
natural reproduction is on the edges of existing blocks of forest,
wherever there is not some very unfavourable condition, as of
matted turf, or some superficial soil obstruction, which the
radicle of the seed cannot penetrate. In such cases partial
clearing, turning up turf in strips, &c. may be needed. In
eight cases out of ten, however, it is only necessary to fence
the waste land adjoining and leaveit. This is especially the
case where there are groups of mature trees or single ones
scattered about in places above the enclosed but still barren
lands.

I do not in these remarks allude to cases where a patch of
Deodar forest is adjoined immediately, not by scrub or waste
lands, but by tree-growth of other species, or dense copse of
inferior trees. Here, no doubt, clearing in the vicinity of the
Deodar is needed. To this I will return presently.

In working Deodar forests, we are in some cases com-
pelled to cut by selection. When the forest is very high up
and on steep rocky slopes, the selection system is the onmly
method that presents itself. Then the general object is never
to uncover at any one time anything like a considerable area
of soil—otherwise we may cause the demudation of the rock
of what little soil covering it possesses, amd possibly give the
first start to ravines, incipient torrents, and their consequences.

But in cases where the slope is more gentle, and the altitude
not extreme, then we are able to treat the forest for natural
reproduction, supposing othet conditions to be favourable. Un-
fortunately it too often happeuns that our existing forest isina
condition exhibiting a confused mass of trees of all ages, irreg-
ularly grouped, often interspersed with Pinus ezcelsa and other
species. Old, dead, and dying trees are dotted about, and
numerous blanks, occupied by shrubs, like Elholtzia and Indi-
gofera, and by rank herbaceous vegetation, are found. This is
usually the result of fire, or of that method of cultivation
(now fallen into disuse in these localities) which still survives
in other parts under the pames of jhum”, toungyd”
¢ kumri,” &c. In such cases the only treatment to which
the forest can be subjected is mot ome either of selection,
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or natural regeneration, but of conversion or restoration.
The old and dead trees have to be gotrid of, but good
seed-bearers steadily reserved,* the blanks have to be artificially
cultivated : orin some cases on observing an approaching seed
fall, it is good (when herbage is not high) to clear patches of
land and lightly work the surface all round the seed-bearing
centres. This to be done the last thing in autumu before the
seed falls. :

But supposing that we are dealing with a forest still possessing
a considerable extent of forest of mature age fit to be cut under
¢ the natural system.”

Taking this first, I should observe that ordinarily the words
¢ natural regeneration system’” call to mind a series of cuttings
technically termed the primary or preparatory,the secondary
and the final. The primary cutting or cuttings (for they may be
gradually executed) have for their object the preparation of the
soil, and the admission of sufficient light and heat to ensure
the germination of the seed that falls. In that view, the
cutting may be either close or open according to the nature
of the young plants. And in our text-books general rules
are given (of undoubted value) as to when the primary cutting
sbould rather tend to closeness, and when to openness.

My first point submitted with reference to deodar is that it
does not answer to distribute the primary cutting rather
uniformly over the given area of operation,so as to produce a
mere chequer of sun-light over the ground. Under such con-
ditions nothing but a very occasional seedling will come up.

If you motice a good seed tree at the edge of the forest or
of an open glade, you will observe that quite in the open as
regards light, close round the tree, but not close under it, a
dense carpet of young seedlings has come up. Lateral shelter
they require, and this they get from the trees after a certain
hour of the day, according to the situation, after the sun has
reached a certain angle. Young Deodar, exposed to the full

# I cannot help noting the fact that in old days the contractors used to fell trees
high above the ground often 6 to 10 feet, but if the least bit of a branch was left on the
stem, the stool would not die, but sent up several shoots. These, though worthless for
timber, maybe very valuable in the forest, as they yield seed as welru the best-shaped
trees, being quite healthy. Several such may be seen in Kalatdp Forest near Dalhousie
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blaze of a vertical sun for any length of time, will not survive
especially in a dry soil. '

The seed of the Deodar, I may here remark, is comparatively
heavy. It is carried but a short distance laterally from the
trees.* The only case where it travels far, is on a descent or
on lower slopes. Those who have, from the vicinity of Batri
(Chamba State near Dalhousie) looked up at the series of
slopes. piled one above another, and culminating in the Kalatép
ridges (from 6,000 to 7,000 feet), will remember the groups of
secondary growth of deodar far below the Kalawp forest,
but evidently derived from it. '

Returning, however, to the growth of Deodar seedlings, they
will not come up under cover ; when firmly established, indeed,
the young plant will endure a considerable amount of shade
remarkably well. This may be seen at Simla, where, in increas-
ing numbers, tall delicate points of deodar may be seen over-
topping the oaks (Q. éncana.) But here it is evident that the
natural seedlings (which are always sparse, and never in masses,
as we would wish to see in a good naturally regenerating
forest) have establishad themselves at points where they found
the requisite light to commence life with, Afterwards, the
oak boughs grew and the Deodar plants being sufficiently
established, were enabled to feel for the light, (if I may use the
phrase,) and push up their graceful leading spray through the oak
foliage. But Deodar will never spring up in a mass under cover

® Vide working plan for sutlej Forests, 1875. .

_“Trees inside a compact forest may be ‘full of male flowers, but will often not
Yield seed. The chief seed trees are isolated or trees above cliffs, or in lower forests
those which have well-developed and open crowns.”

* The seed ripens in November: scales and seed fall together ; often the wholo cone
at once leaving the bare central axis. The cone falls a parently throqgh the drg-
ing influence ot the sun. I have heard it fall on quiet days in the mi dle of th
day, and nearly ripe cones fall into bits in the sun without being touched. For this
reason the seed 18 easily collected even after its fall. The seed is about § inch in
length, and } of an inch broad, is heavy ; 210 to 230 to the ounce, and generally falls
close to the mother tree.” N

The seed itself, if healthy, has a completely developed embryo of a light green
color, surrounded by a soft albumen and lying in a soft shell full of resin. This
tends to make the wintering of deodar seed a matter of some difficulty ® * ® ® ®
The young tree though kept back for a long time by surrounding trees will I‘Kldly
Tecover as suon as these are removed, but the condition it loves best is a side shaae,
especially against the South and East. .

The tree avoids ill-drained soil, though it likes moisture in the air and heavy rain-
fall. The young tree is killed by fire but recovers quickly fromn other injuries.”

Note by B, Ribbentrop, appended (p. 28) to Sutlej working plan for 6 years from
1875-1879. -
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" a8 the Abies Webbiana will under Quercus semecarpifolia, or the
latter under the former (both may be seen on Hattu near
Simla.)*

Two very interesting cases regarding sowings of Deodar may
here be cited from the Beés forests.

On the Upper Beds, at a place called Dudld, there is a patch
of ocut-out forest which was completely cleared of trees; the
grass and weeds were removed, and Deodar sowings made. The
seed came up well ; when it was visited in 1876, it was found
that a dense growth, over six feet high, of wild balsam and
other herbaceous vegetation, had covered the ground ; never-
theless the seedlings were all alive and well.

On the Parbatti (the main tributary of Beds) at a place
called Som#-Chalédon, sowing (broad cast) of deodar had been
made at the bottom of the valley, i.e. at the bottom of the
slope which is, in fact, a “¢alus,” coming down from the high
cliffs which here hem in the valley. The soil was much drier
than at Dudld, and the herbage consisting of Gnaphalium, and
other species less succulent and translucent than those of Dudld,
but nowhere much over two feet high, had in places completely
killed the seedlings.

Dudld, however, besides a rich moist soil, is 7,000 feet
high (t.e. well up the side of the open valley), has a south-
west exposure, and so gets the sun nearly all day. Hence
a sufficiency of light would penetrate, and very possibly the
more watery membranous character of the herbage had some-
thing to do with it, as well as the moist, rich soil which made
the plants more vigorous. Soméa-Chalfon is at the bottom of
a rather narrow valley, with a north exposure; the poor soil
and possibly the harder, more wiry character of the herbage,
affected the Deodar.

1t is also true that Deodar usually prefers northern exposures
or the shady side of valleys, until it comes very far north-
west and in higher latitudes ; for instance, in Kaghan (the most

® At the very place where I am writing, just below me, is a small forest of pure
A. Smithidna, my own property. In the upper gorﬁon, and quite under a cover (which
is not very dense), a complete young growth (natural) of 4. Webbiana is coming
up. In course of time, the character of the forest will completely change. There
are no mmture Webbiana above the forest, but a few at some little distance to the
west in a ravine,
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north-westerly of our Deodar valleys), the main forests are on
the sunny side. .

I have been much struck in reading an account of Abies
excelsa, in a recent number of the ‘“ Revue des Eaux et
Foréts,”* with the similarity of the treatment recommended
to that I would apply to Deodar.

The Deodar seedling is not indeed quite so delicate. I do
not know of any instance in which the radicle is unable to
penetrate an ordinary layer of decaying leaves, to the extent
noted in the case of the Alpine spruce; but certainly short-
matted turf is against it, and wherever this is found, it is
necessary to remove the obstruction by turning up the sods
leaving them grass downwards. This may be done in strips or
patches according to the ground.

Deodar cannot abide heavy ill-drained soils. Old rice fields
are most difficult to cover. Thorough trench-draining and the
repeated ploughing or hoeing up of the surface with subsequent
pulverization of the clods, will be necessary to make the sowing,
or treatment with transplants, of sach ground, possible.

Here also I would remark, that as good seed years of Deodar
do not occur successively, and are said with some probability to
bappen only once in three years, this circumstance should be
borne in mind in all operations. It is rare indeed not tosee a
multitude of upright male flowers, which, at first sight, es-
pecially to the non-botanical eye, appear like incipient cones.
Bat they soon open, and in October shower their yellow pollen
sbout in profusion. In Kulu, I have found this collected by the
nativesand used as paint in decorating walls of temples and houses.
The cone takes from i4 to 26 months to ripen, so that good
long notice is to be had. While waiting for a seed-year, grazing
of cattle may be allowed, and a growth of weeds (if not so
powerful as to necessitate expensive clearing) need not be look-
ed on with despair. But when everything is ready for the
seed shedding, ground must be prepared, weeds removed, turf
turned up, and cattle at once excluded.

Another point I should like to be informed about is how far
the fact that the Deodar is in some specimens dioicous in other

& June 1877.—L'epicéa daus les Alpes,
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monoicous, affects the selection of trees for cutting. In case of
such trees in groups one might cut away all the cone-bearing

trees, leaving only the males. It is true, however, that the pollen

is easily carried by the wind to a distance. '

To return now to the direct question of the primary cutting, -
T urge that it should not be made by single trees selected evenly
over the area of exploitation, but should be made in groups or
bouquets, the object being to make a number of wells or holes,
from place to place, in the forest.

In two mature forests on the Beds, called. Latira and Bl3j-
dhér, I had carefully hoped to secure a good show of seedlings
by distributing the cutting and making it rather open. It was
made more open than I ought to have allowed, because tliere
was considerable danger for the trees left standing from storms
of wind; nevertheless, the amount of light wholly failed to
produce anything more than a very few seedlings here and there,
although a rich growth of herbs was produced. It may be replied
that the cutting was too open, and that it encouraged a rapid
growth of weeds before the seed-fall. That could hardly be
the case however, because in a few places where there was but
a slight growth of weeds, there were no more seedlings than
in the denser portions. Moreover, all experience tells us that
a mass of weeds may come up under shade that would not
admit of the growth of Deodar seedlings, even if the weeds
were kept down by artificial clearing.

It has become necessary on the Beds to cut a certain number
of trees within a limited range, in order to fulfil a contract;
so rather than begin cutting in new and uncounted forest, I
have thought it better to cut out a little more from these already
worked forests. If the cutting has been such as to leave
several open spaces not too broad (say 80 to 100 feet), it will,
I bave no doubt, be found that the next good seed-year that
occurs, if the weeds that have grown up under the former
régime are cleared (as they must be ; this is the penalty of our
mistake), there will come up a perfect carpet of seedlings.

The first cutting then, is not to be done by taking out a series
of individual trees, tolerably evenly distributed over the
areas under cutting, but in groups from place to place, leaving
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completely open patches with nothing over-kead, but with la-
teral shade from neighbouring branches, and that shade which
falls over the whole, from the trees surrounding, when the sun
has passed a certain angle.

When these glades are stocked, then the intervening masses
of old trees will be removed, but always, so that (except in
places quite secure against wind ) single trees are not left stand-
ing by themselves, but in groups of three or four.

No secondary cutting is then made; or rather the whole
is done in two cuttings; first, the cutting out of groups,
and then the cutting out of what remains between the groups,
leaving only such small clusters of standing trees as may
serve to stock the last opened-out glades. This has to be
attended to, for supposing that, having re-stocked two glades,
leaving a group of old trees between, we were then incontin-
ently to cut away the whole of the old group at once, nothing
would occupy its place, as the young growth on either side
would not be seed-bearing.

The precise form of the wells or glades to be opened ont has
yet to be determined. My idea is that they should be elongate so
as to approach the form of cutting by “ short belts at intervals.”
In some cases the formation of the ground may actually suggest
the cutting in the form of small strips from point to point.

Wherever aided reproduction is necessary, if planting is indi-
cated, the form of planting in lines,—the trees close in the lines,
and the lines from 15 to 25 feet apart, according to circumstances,
should be adopted. If sowing, then sow in small patches, sized
according to the ground, the patches haviug the surface lightly
(and never deeply) worked, and being always ranged iz lines,
at some distance apart.

Broad cast sowing is rarely if ever desirable. The advan-
tage of the line system is that the trees having abundant lateral
space, the branches will in time touch, and so suppress the inter-
vening vegetation. On the other hand the trees being put in close
together in the lines, say, 1 foot to 18 inches apart (but farther if
the soil is good, and success is highly probable), leads to this
that even if a comsiderable percentage die, still enough will be
left to stock the lines.
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Where the land to be planted is covered with bushes, fol-
lowing the principle of lateral protection,—lines or bands
should be completely cleared of vegetation at the required
distance apart, which is regulated by the slope and the
goodness of the soil, which renders an earlier or later meeting
of the branches from one line to another, probable. According
to the height and density of the growth, the breadth of these
bands should be fixed ; it may be 4 feet or 3, or even 8 to 10 in
a higher growth.

The great difficulty has hitherto been to get that continnous
supervision which alone ensures the young plants being taken
out of the nursery without injury to roots, and being planted
in, at the right depth (not buried down to the branches), and
the earth well trodden down afterwards. A plan for sowing in
short pieces of bamboo has recently been noticed in the ¢ Re-
vue ” (as practised in Australia), of this I have given a sepa-
rate note in this number. The plan will probably answer for
Deodar, and as each little case charged with its protected and
uninjured plant is put out in the lines, the chances of complete
success may be increased.

Those who have visited the Cheog forest near the FAglt dak
bungalow (near Simla) will have noticed how excellent the
natural reproduction is, notwithstanding that the whole forest
has been cut down without any rule or any idea that such
results would follow.

Of course, a vast number of young trees in the condition of
high poles (and not a few low poles) have been taken out, which
will utterly ruin the productiveness of the forest at that stage,
which ought to have been supplied by the said poles come to ma-
turity, while the present crop of seedlings are still attaining that
age ; but still as regards the mere carpet of seedlings, the result
is wonderful. Two causes have indeed fortnitously helped this,
one being the temple groves standing in the midst (indeed there
are 2 or 8 temple forests). Fires have rarely if ever been
lighted, at any rate not since the forest has become valuable for
cutting for the Simla market, nor is the place grazed over. An-
other cause is that “permits’ for cutting were given out and
very strictly watched, as a large price (often 12 to 20 rupees)
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was paid over each stem. Consequently, the cutting was done in -
groups, rather too large perhaps, but still each man cut bis circle

80 as to have his sawyers, &c. at work close together. The seed

reserves were represented by the temple groves alluded to, and by

some few trees left in places where they could not be got at to cut,

Considering then the very excellent soil, exposure, and slope,

the altitude being extremely favourable, and the rainfall abund-

dant, it is easily understood how nature overcame the disadvan-

tages of a cutting which was too severe, and left seed bearing -
trees only atrather distant intervals, and which would have
failed under less favourable conditions.

In fact, the cutting of Cheog may be described as a cutting
in the right way, only exaggerated to such an extent that, had
it not been for an exceptional activity of nature, the result
would not have been favourable.

As far as I can learn, something similar has happened in the
Lambatéach Deodar forests of the North-Western Provinces.
There the cuttings were too severe, but trees were left on the
heights above which effected the natural regeneration.

Lastly in the case of those Deodar forests which can only be
treated on the selection system,® I recommend that a similar
principle be aimed at, though of course modified. Here we
dare not remove groups of trees to uncover a considerable
space ; but still wherever it is possible, i.c., wherever it is not
necessary to select dead and dying trees only, or wherever the
existing growth is not too sparse to admit of more than single
stems falling, I would cut out little groups of 3 or 4, up to
7 or 8 trees together, but not more ; the higher number only -
in very favourable conditions.

It should be borne in mind that grazing must always be kept
out of a “selection ”’ forest that is being worked, because repro-
duction is going on at all points, Whereas in a forest worked for
nataral regeneration, there are always whole compartments not
being worked, which, if over a certain age, can be safely opened

to grazing.
B. H. BADEN-POWELL, F.R.8.E.

® Those who wish to study these conditions may refer to Bagneris’ Bylviculture
Translation, page 69. ;
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Parasites of Goniferr.

Sir,—In June and July many of the Conifers in the Pun-
jab Hills were seen to be attacked by a species of fungus which,
growing on their leaves, turned them of a bright yellow colour,
and gave out clouds of yellow dust. This dust was collected
at Dalhousie by Mr. Baden-Powell and examined. He found
it was not of the nature of a dye or pigment, and that it was
not altered by ammonia or caustic potash, though the colour
" was destroyed by hot diluted acid. This dust was formed of
the spores of a fuugus on the leaves of Abies Smitkiana, which
is identified by Dr. Cooke as Peridermium acicolum, Rab.

At the same time I found a similar fungus on the leaves of
Pinus ezcelsa and longifolia about Simla, which is identified as
Peridermium orientale, C. 1t did not seem to attack the Deo-
dar, but in many places the leaves of the trees of .Abies
Smithiana, Pinus excelsa and longifolia had been turned to a
bright yellow, though they did not seem to suffer in their growth
from it. I give Mr. Baden-Powell’s sketch of the fungus,

P. acicolum, on a needle of Abies Smithiana, and enclose a
monograph on the genus Peridermium which Dr. Cooke has
requested me to transmit to you. '

J S.G.

Some Pavasites of Conifere,
By M. C. Cookr, M.A.—A.L.S.

ForLowing up the communications which I have already ad-
dressed to the Indian Forester on the subject of the fungoid
diseases of Forest Trees, it is my design, on the present occasion,
to confine myself to one genus of fungi which appears to be
singularly restricted to the Conifera; and, although somewhat
resembling a page or two cut from a Botanical Manual, it ap-
peared to me most advisable to call attention to the subject in
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a systematic manner, if I would render any good sei'vice, not-
withstanding that it might prove dry reading.

The genus Peridermium cousists of endophytes which burst
through the bark of young twigs, or the cuticle of ‘the leaves
in the form of sacs or blisters, usually of a small size and pale
colour, consisting of a delicate colourless membrane, enclosing,
when mature, a multitude of orange spores, which, on the
bursting of the sac, are scattered like the pollen of firs, but
" more brightly coloured. These spores arise from the base of
the envelope, or peridium, and are produced, as many as ten
together, in a chain; and these chains of spores are closely
packed side by side in the sacs until fully matured, when the
sac is ruptured and the spores separate and escape. In all the
species known the epispore, or outer coat of the spore, is rough.
1t is not difficult to cause these spores to germinate ‘and pro-
duce filaments, but beyond this nothiug more has been accom-
plished.

Peridermium corticolum, Rabh, is confined to the young
branches of conifers, and formed a portion of the Peridermium
pini of Wallroth and Fries. It being evident that two good
species have been designated by one name, it is deemed advis-
able to accept names which are confined respectively to these
two forms; and hence Peridermium corticolum and Perider-
mium acicolum are employed to designate the two species for-
merly united under Peridermium pini, W. The present species
has several points by which it may be distinguished from
P. acicolum, besides the unimportant one in itself of
a mere difference of habitat. The peridia are very large and
inflated, often a quarter of an inch or more in length and
height, not much compressed laterally ; and aithough without
colour in themselves, they appear coloured from the orange
spores which they contain. These spores are nearly globose,
with a rough, somewhat spinulose, epispore, and from ‘02 to
*024 millemetre in diameter. When fully matured the sac-like
peridia are ruptured, and the spores scattered as an orange
coloured powder. With but one exception, hereafter to be
alluded to, the spores are universally of a golden or orange hue.
This species is found in France, Germany, and Britain on
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Pinus sylvestris. Under the name of Peridermium cerebrum,
Peck, a form of this species, in which the peridia are more than
usually gregarious, occurs on Pinus rigida in the United States,
but there is no ground for supposing that it has any claim to
be regarded as a distinct species, the spores being manifestly
the same. How far the prevailing size of the spores may be
a safe guide in the determination of species has not yet been
quite satisfactorily determined. It is assumed that the size
does not differ in the spores produced first at the apex of the
chains and those developed ultimately towards the base. Pro-
bably the process of derelopment goes on after the peridium is
ruptured, and, if so, the later spores, when released from lateral
pressure to a certain extent, may have a power of expansion.
Of this, however, we have no certain knowledge ; but if it should
be proved that all the spores in succession, produced by the same
fungus, are equal in size and alike in form, then one of the
features relied upon in the determination of species is a safe
one, and no exception can be taken to the species herein de-
scribed as Peridermium corticolum, Peridermium acicolum, and
Peridermium orientalis, the crucial point being undoubtedly the
unmistakable difference in the form and size of the spores.
The preau;nption based on the examination of European speci-
mens is that the test is a safe one; if such be the case, any con-
firmation will be acceptable.

Peridermium acicolum, Rabh, as its name indicates, is found
on the leaves or needles of Pinus sylvestris and other conifers
in Europe. The peridia are more delicate and compressed than
in the preceding, and much smaller, breaking through longi-
tudinal fissures in the leaves, and when the spores are discharg-
ed, are of a snowy whiteness. The spores in this instance are
usually much elongated, never truly globose, and from -035 to
042 m. m. in length and ‘02 to 022 m. m. in breadth. On
account of the form of the spores Fuckel applied the name of
Peridermium oblongisporum to this species, but the name of
Rabenhorst has priority, it was considered as a folicolous form
of Peridermium pini, before the features which distinguish the
forin on the branches and that on the leaves was clearly recog-
nized. By comparison of the remarks here made of the charac-
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teristics of the two species, it will be observed that the present
has much smaller, more delicate, and compressed peridia ; the
spores are of a brighter and more intense colour, elongated, and
on the average twice as large as in Peridermium corticolum.
The epispore is also rather warted than spinulose. If the two
were only forms of the same species, modified by the circum-
stances of their growth, it would be expected that the large
peridia would contain the large spores, whilst the opposite is
the fact, and the general recognition of two distinct species
seems to be entirely justified. Tulasne found this species in the
south of France growing on Pinus maritima, whilstit is even
more common on Pinus sylvestris in Britain, and both species
in Belgium. From India I have received it on dbies Smithiana
from Mr. Baden-Powell, who found it abundantly at Dalhousie
in June 1877. The trees were growing at 7,000 to 7,500 feet.
His description of the fungus is very apt. He says “it is g
growth like a series of small flat sacs, or flattened teeth grow-
ing out of the needles, and of a salmon colour ; the outer edge
is waved and irregular, and the size as to breadth variable.
The needles are also covered with brown spots. The fungus
grows till the leaf turns quite yellow, and you can distinguish
the trees at some distance by these yellow tassels. In this
state the envelope bursts, distributing an orange-coloured pow-
der, and leaving ragged fragments of the pellicle attached to
the dead or dying needles ; the color in the powder (spores) is
destroyed by hot diluted acid, but the particles do not dissolve
or impart a colour to the liquid. It is not altered by ammonia,
and caustic potash has no effect upon it.” Notwithstanding
this, the colour is so fugitive that before the specimens reached
England it was all gone, and the spores were creamy white.

The same species on Abies Smithiana, received from Mr. J. S.
Gamble, was collected at Mashobra, Simla, in June 1877, at an
elevation of 7,000 feet (No. 4468.)

Peridermium orientalis, Cooke.—This has the appearance of
being a distinct species from Peridermium acicolum, although
externally so much resembling it that it seems impossible to
distinguish them from each other by the naked eye, except it
may be that the peridia or envelopes are more distinctly
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striate lengthwise. They are alike in size and form and in
being flattened, but the spores, when examined under the mi-
croscope, are smaller, more globose, and the miniature spines of
the epispore are finer and more numerous. The dimensions
of the spores are ‘02 to *022 m. m. in diameter, which is a very
appreciable difference from the spores of Peridermium acicolum.
The cells of the peridium are in more decided parallel rows, so
that even the cell structure of the peridia may be recognized
under the microscope as differing in the two species. For these
reasons I cannot regard it as a mere variety of Peridermium
acicolum, but this may hereafter be more satisfactorily deter-
mined by the examination of other specimens from other loca-
lities. The specimens examined were on Pinus longifolia (No.
4466) collected at Annandale, Simla, growing at 6,000 feet, by
Mr. J. S. Gamble, and also on Pinus excelsa (No. 4467) col-
lected at Mashobra, Simla, at an elevation of 7,000 feet. From
North America I have evidently the same species on needles of
Pinus australis, received from the late Dr. Curtis, but the
precise locality is not stated. Hitherto it has not been recog-
nized in Europe.

Peridermium columnare, A & 8., has somewhat the habit of
P. acicolum, but the peridia are narrower, more cylindrical,
and very much elongated. The needles are not dwarfed or
distorted by either of these species as in some others, although
they are soon discoloured. The spores are subglobose, measuring
from 02 to ‘022 by 016 to ‘02 m. m. The cells of the peridium
under the microscope will be found to be elongated and narrow,
and in this respect to offer a marked contrast to those of P.
acicolum and P. orientalis, the only two species with which
it might be confounded. Usually the needles are discoloured
in the neighbourhood of the peridia, elsewhere retaining their
green tint. It is probably the least common of any of the
European Species, and I am not aware that it has been met with
out of Europe. It occurs on Picea pectinata and Abies excelsa, and
probably on some other species of Picea; but of this I have no
decided evidence, the only specimens I possess being on the two
species named above.

It has been remarked that the peridia are accompanied by



SOME PARASITES OF CONIPERZE. 93

little blackish spots. These are related to the fungus, and con-
tain a liost of very minute elleptical bodies not more than 0025
m. m. in length, which are regarded as spermatia. What may
be the uses and functions of these spermogonia, and the sper-
matia which they contain is an open question, their fecunda-
tive nature being only assumed by the name Peridermium ela-
tinum, (Kunze,) dwarfs and distorts the leaves of the conifers on
which it grows. It is very common in Northern Europe, though
not so common as P. acicolum in Britain. In North America
it is said to be common on leaves of Abies balsamea, and
at the same time il is stated that unlike other species, it attacks all
the leaves on the same branch. These have a sickly yellowish hue,
stand out on all sides of the branch, and do not attain more
than half their usual size. They fall off each year, so that the
leaves are found only on the terminal shoots of the affected
branches, the internodes of the previous years being entirely
destitute of foliage. The fungus, therefore, appears to be peren-
nial, for having once attacked a branch it reappears year after
year on the successive crops of leaves, apparently loosening its
hold only upon the death of the branch. Fortunately it spreads
only outwardly or in the direction of growth. Hence, all the
affected branches of a tree, if traced back, will be found to have
a common origin, and at this common starting point there is
usually a swollen, or seemingly injured, place in the main
branch. Frowm this point the ramification becomes excessive
and crowded, exactly similar to that often seen in spruce trees
when attacked by Arceuthobium pusillum. All the branches
given off below this point are unaffected ; all given off above
are affected.®

In some parts of Germany, and in the district of the Vosges,
the silver firs are attacked by this species very commonly, and
on account of the manner in which the branches are distorted,
the malformations are termed ““ Hexenbesen and “ Paneurs de
sotré” or “ Witches Brooms.” )

There is a great differenca in the appearance of the fungus
in this species, as well as the next, and the species previously
described. The sacs or peridia are but little elevated above the

® Twenty-eighth Report of New York State Muscum.
M
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surface of the needles, and resemble blisters rather than sacs,
at length splitting and discharging their orange spores. These
are rather irregular in form, elongated, measaring about ‘024
to ‘03 m. m. in length, and ‘012 to ‘014 m. m. in width, the
surface being rough as ia other species. The next species ap-
pears to be the oriental representative of this, but it may
nevertheless be afterwards discovered that the P. elatinum
itself occurs in places distant from Europe. It is remarkable
how little we know of the fungi of Asia; in fact the whole of
that immense region is as unknown and unexplored as the centre
of Africa, so that the Himalayan region may still yield us all
the individuals of this genus which are represented in Europe,
as well as those peculiar to itself. ‘

Peridermium Thomsoni, Berk., appears to be confined to
India. It was first discovered by Drs. Hooker and Thomson
in Sikkim on the needles of Abies Smithiana, and first described
in the Gardener’s Chronicle for 1852. The leaves of the fir,
when attacked, are reduced in length nearly one-half, curved,
and the whole upper surface is occupied by one or more large,
more or less elongated pustules, sometimes disposed in two
rows. This gives to the diseased tree a strange appearance
and at length proves fatal from the immense diversion of nutri-
ment requisite to support a parasite so large and multitudinous.
Such is the description first given of this species, and no record
is to be found of it except the specimens then collected. The
spores are the largest of any known species in the genus since
they reach ‘06 m. m. in_length, and ‘02 m. m. in width. It is
probable that some young distorted shoots of Abies Smithiana,
collected at Mahasu, Simla, at an elevation of 8,000 feet, sent
to me by Mr. J. 8. Gamble (No. 4469), belong to this species ;
but the parasite was in a young state, and the spores were not
formed, so that it is not possible to determine it with certainty.
The habit is so different from that of the other two species from
the Himalayas, that the unaided eye would at once distinguish
them without resort to the microscope.

Peridermium abietinum, A. & 8., is very little known, but
the description agrees so well with that of P. decolorans,
Peck., on leaves of Abies nigra in the United States, that
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there is no difficulty in recognizing them as one and the same
species. It is said that there are yellow indefinite spots which
usually discolor the whole leaf; the peridia are roundish and
white, soon ruptured and lacerated at the apex, spores are large
and yellow, with a thick spinulose epispore. The size of the
spores, which are nearly globose, is about ‘035 m. m. in dia-
meter. The trees, when attacked, acquire such a yellowish hue
that they may be distinguished at some distance. In this
species it has also been remarked that the peridia are accom-
panied by the little black dots which are scattered about the
leaves as in the other species. Albertini and Schweinitz first
found this fungus on the leaves of Abies in Europe, but so rare
is it that it had become doubtful whether it was a true Perider-
mium at all, until it seems to have been refound in the United
States, which fully confirms the accuracy of the original
figures and description, affording another instance of the disap-
pearance of a plant for very many years, and its re-appearance
in some locality remote from its former habitat. Like instances
are not rare in the history of plants.

Peridermium Ephedri, Cooke, is the one exception to the
species being confined to strict Conifere, this having been found
on slender twigs of Ephedra antisiphilitica in Texas. It was
described by Beiheley aud Curtis as a variety of Peridermium
pini, but is quite different in appearance from either of the
forms long included under that name. The peridia are small,
surrounding the twigs, and growing in compauy, in long patches
extending over several inches, looking more like a species of
Eecidium than a Peridermium. In our specimens, which are
rather old, the peridia are poculiform, with the margin irregularly
toothed or ragged. The spores are almost globose, with a
tendency to become angular as the result of compression about
‘018 to 02 m. m. in diameter. The epispore is more delicately
and minately roughened than in any other species. The form
of the peridia, their mode of growth, and the very delicate
markings of the small spores are features which will distin-
guish this from any other species. Up to the present this has
not been recorded from any other locality than Texas in North
America. It has been included here in order to render the
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enumeration of all the species complete, and with it terminate
the yellow-spored forms.

Peridermium balsameum, Peck., on leaves of Abies balaamea
has at present been found only in the Adirondack Mountains in
the United States. It is described as occupying the lower sur-
face of the leaves, which are bleached wherever the parasite
makes its appearance. The one feature which, more than any
other, would distinguish this species from its congeners, is the
globose white spores, about *025 m. m. in diameter. It seems
only to attack the young trees.

This completes the enumeration of all the species of Perider-
mium which are at present known, as far as I am aware, only
three of which are yet recorded from India, and for the knowledge
of two of these I am indebted to the good offices of gentlemen
connected with the Forest Department. With such a good com-
‘mencement it i8 to be hoped that through the same channel we
may become acquainted with others of the fungoid parasites,
which I doubt not are as common on the Forest Trees of India
as of any other country.

Inpia MuseuM, LoNDoN, August 1877.

Eucalpptus vostrata at Hucknow.

Eztract from a Report by Dr. E. BoNavia on the Horticultural
Gardens at Lucknow, for the year ending the 31st March
1877 :—

Para. 16.—The FEucalyptus rostrata still maintains’its good
character as one of the species adapted to the plains of India.
The old trees produce flowers but do not appear to mature
seed. This tree bears cutting without harm : it throws out
new shoots readily, which soon replace the cut wood. It
therefore appears useful for plantations, as cutting only re-
generates the tree, and so the necessity of replanting is
avoided.

The small plantation of this EBucalyptus, which I formed in
the rains of 1875, is thriving admirably. During the hot
months of 1876 it did not receive a drop of water by irrigation.
The heat during that period was as follows :—
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The means of the maximum temperature in the sun’s rays
were in—

April 1876 ... . 156°
May 1876 ... e 151°
June 1876 ... 159°

The highest maximum was 175° in June, nevertheless the
plants continued to flourish and to make vigorous growth.
Now they are between 20 and 25 feet high, and are making
new growth as the hot weather advances. ‘

Last year I made two other small plantations of the Eucalyp-
tus rostrata on soil different from the above and on higher ground.
They are both on the same sandy soil without being specially
manured. The first is on ground lately occupied by a Casu-
arina plantation; 650 of them were planted out in August
aud September. Many of them were five and six feet high,
and most were three feet high when transplanted ; and, although
a good deal of damage was done to their roots, only 66 died,
and 170 suffered by transplanting, that is, they dropped their
leaves, but threw out new ones later. The majority did not
suffer by -transplanting at this season. On this same plot I
put plants of a younger batch which were 18 inches high at the
end of August. Of these not one died.

The older trees were purposely treated without care to find
out how much ill-treatment they would bear. The whole plant-
ation is now in good condition, and the plants average five and
six feet bigh, and are making new growth. The ground of the
second plantation was also occupied by young forest trees.
No manure was used. It was planted in October; the plants
were younger, and out of 225 only 15 died. They now aver-
age four feet, and are making new growth. In September
1876, availing myself of a cloudy day, I sent 100 FEucalyptus
rostrata by rail to Dr. Condon for the Memorial Garden at
Cawnpore. They were about 18 inches high, and each ball of
earth was packed in ‘munj’ grass. On the 25th September,
Dr. Condon stated * they are all doing well, some never drooped
at all, and none very much.”” I have not been able to get
any information how they have been doing since September
1876.
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I tried sowing the seed in the rains, but the dampness kills
the seedlings before they make any growth.

I also tried sowing it in the beginning of the winter, but the
cold prevents the young seedlings from making any growth till
the warmth returns.

The best time I find for sowing the seed is the beginning of
February and March. The seed then germinates quickly and
the seedlings make rapid growth. By April they can be pricked
out into small pots or into a nursery, and when a foot or 18
inches high, they can be planted out permanently, where they
are to remain. This size will admit of their being planted out
just before the rains commence, so that not much labour will be
needed afterwards for watering them. After a year’s growth,
experience has shown that they can stand the hottest weather and
flourish without watering. Every additional growth after 18 in-
ches makes it somewhat risky to transplant them from a nursery.

The tree in the Wingfield Park, specimens of which had been
sent by Glovernment to Kew, and was identified there as Euca-
lyptus resinifera, is, in appearance, totally distinct from the one
we call rostrata in the horticultural garden. The latter grows
rapidly, is very tall, does not spread, and sheds its bark. In
September it had only flower buds. The former is of slower
growth, is more spreading, is less tall, and does not shed its bark.
In September it was in full flower and had many half-developed
capsules. The FEucalyptus resinifera in the Wingfield Park is
gaid to be about 10 to 12 years old. It is about 45 feet high,
and is three feet nine inches girth at three feet from the ground.
Seedlings of EBucalyptus resinifera raised from acclimatized
geed and planted on similar ground in the Wingfield Park in
November 1874, were in October 1876, one, about five feet,
and the rest two to three feet high. The largest tree of Euca-
lyptus rostrata in the horticultural garden is between 60 and
70 feet high, and is about 12 years old. Tt is five feet girth
at three feet from the ground. The young plants of Eucalyptus
resinifera have a red stem and red edges to their leaves. The
bark of the old tree is rough and very different from that of
the Eucalyptus rostrata ; the seeds are oblong, wedge-shaped,
and many-sided.
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I planted a few young seedlings of Eucalyptus resinifera in
the horticultural garden raised from acclimatized seed. They
are about two years old. Two are about 12 feet high and are
growing vigorously, and the remainder, although of the same
age, are only three and four feet high, and are not making any
vigorous growth as yet. Probably a difference in the soil may
be the cause of their different vigour. Baron Von Miiller
says of this species (resinifera) that its wood is much prized
for its strength and durability, and the tree has proved one of
the best adapted for a tropical climate.

In January 1876, I sent a packet of seed of Eucalyptus
rostrata to each Deputy Commissioner in Oudh for trial in their
district, with directions for sowing, &c., but little or nothing
has come of it. Only the Deputy Commissioners of Sitapur,
Gonda, Sultanpur, and Partabgarh can give any account of
the seed sent to them. I also sent seed to many other persons,
but only the following have succeeded in making anything out
of them :—

Mr. Pearsale, of Nahun, states that the seed germinated in
profusion. The plants were treated without care, and several
were saved and are thriving. He thinks the Bucalyptus rostrata
will do at that altitude, 3,057 feet. Those transplanted iu.the
rains mostly suffered. One transplanted in the winter did not
suffer at all.

Mr. Bellairs, Chowkoree, 5,000 feet high, states that the seed
germinated well, but does not appear to thrive. The Eucalyp-
tus globulus does better there.

Mr. Thomson, of Kooshiea, states the seed germinated and
the plants are thriving. Mr. Pillans, Phoolbharrie Tea Estate,
Silligori, Bengal, says that the Zucalyptus rostrata is doing very
well indeed. He sowed a portion in July in boxes and then
plauted them out. Of these he has about 150 plants averaging
4’ and 4' 8" high. The second portion was sown quite after
the rains. Of these he has about 200 plants, averaging two
feet in height, are very healthy, and are growiug fast.

Captain J. F. Miller, Roopur, states that the Eucalyptus
rostrata germinated well. The seedlings were planted out in
the rains, and, i December 1876, averaged 44 feet. One was
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7 feet. The best were on a bank 20 feet high, composed of
shingle and sand exclusively.

All others state that the seed either did not germinate at all,
or that it germinated and the plants withered while young ;
and I have little doubt that this was from want of management,
as the seed was of the same lot which succeeded elsewhere.

The new kinds of Eucalypti, which I have tried during the
past year, are FEucalyptus cornuta and Eucalyptus siderozylon
or leucoxylon. I have some hope that both these will thrive in
the plains, especially the Eucalyptus cornuta. When young,
the latter has a light green emarginate leaf, and is different in
appearance from the other Eucalypti I have tried. It resem-
bles more that ticketed colossea, but the latter has a pointed leaf.
Of this kind (cornuta) I have alive 111 plants. They average
eight and ten feet in height, and are all more or less in a
vigorous condition. They transplant well, even when three
and four feet high. Of the Eucalyptus siderozylon 1 have
88 alive, most of them are healthy; as a rule, they don’t
make rapid growth, and they don’t appear to transplant very
well at three feet high in the rains. Some were transplanted
when two feet six inches high in the beginning of September,
and several of them suffered ; others of the same height, trans-
planted in the beginning of August, did not suffer. The seeds
of these two kinds I procured from Baron Von Miiller, and I,
therefore, think they are rightly named. Three other kinds
procured also from him, and tried for the second time, viz.,
Eucalyptus fissilis, obliqua, and marginata, did very badly.

Baron Von Miiller has lately sent me the following new
kinds, which are now undergoing trial :—

Eucalyptus pilularis,
2 viminalis,
’ polyanthemos,
» Stuartiana,
» melliodora,

besides more seeds of Eucalyptus cornuta and sidero.xylon.
- I also obtained the following new kinds from Mr. Cresswell
of Melbourne :—

Eucalyptus cordata,
» concolor,
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Eucalyptus robusta,
» Gunnii,
»” longitolia,
» pam'cylata,
» hemiphloia,

and Eucalyptus citriodora from the Queensland Acclimatization
Society.

I have also under further trial a number of seedlings from
acclimatized seed of the Fucalyptus resinifera. The old tree
in the Wingfield Park gave a larger quantity of seed this year,
which the Superintendent forwarded to the Deputy Commis-
sioner for transmission to Government.

RESOLUTION.

His Honor the President in Council has noticed with satis-
faction the continned success of the cultivation of two species
of Australian Eucalypti at Lucknow, and desires that Dr.
Bonavia’s remarks on the subject be communicated to forest
officers and others interested in arboriculture. A late commu-
nication from Professor Oliver, the Keeper of the Royal
Herbarium, Kew, to the Inspector-General of Forests, states
that specimens of the trees in the Wingfield Park, Lucknow,
litherto named Eucalyptus resinifera, have now been finally
identified as Eucalyptus saligna, Smith, a tall tree from New
South Wales, where it is known as White or Grey Gum.

#emorandum on the Conolly Teak Plantations at Pelambur,
alabar Pistrict.

By ArBoLL MacGreeor, M.C.8., late Collector of Malabar.

Tae Nelambur Teak Plantations were first suggested in 1840
by Mr. Conolly, Collector of Malabar, who described their
object as being “ to replace those Forests which have vanished
from private carelessness and rapacity—a work too new, too
extensive, and too barren of early return to be ever taken up by
the native proprietor.”

N
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Great difficulty was at first encountered in getting the seed
to germinate, and many expedients were resorted to. It was
argued that in the natural forest the hard outer covering of
the seed was destroyed by the annual fires, and it was sought
to effect the same object by covering the seed with a light coat-
ing of dry grass and setting fire to it. Soaking in water was
also tried. In the one case the heat destroyed the vitality of
the seed, and in the other the seed rotted. Removing the husk
by band was also tried, it being suggested that it was only the
seeds in the forest which happened to be cleaned by white ants
that germinated.

The transplantation of self-sown teak saplings had been
simultaneously tried, but whether from injury to the trees in
removal, or from attempting to grow too much under shade, or
too near mature Teak that had already exhausted the surface
soil so far as regarded the constituents of teak, this also proved
a failure, and Mr. Conolly, in a letter of 4th August 1842, reported
that of 30,000 seeds sown none had come up, and that of 10,000
saplings transplanted more than half had died. Recourse was
next bad to a Mr. Perrotet, a French gentleman, Superintend-
ent Botanical Gardens at Pondicherry. His advice was to

plunge the seed in water nearly boiling, and to uncover the roots
~ of old stumps and cut them in places in order to cause the
development of shoots; this experiment came no nearer
success.

The true smethod appears to have been first suggested by Dr.
Roxburgh at the end of 1843. He advised sowing the seed at
the beginning of the rains in shaded beds lightly covered with
earth and rotten straw. The present method is given in an
appendix, and it will be seen that 80 years have added little to
the knowledge acquired in 1844—for except that theseed is
sown 2 months before the rains, and artificially irrigated so as to
give it an additional start the method is substantially the
same.

Whriting in 1844, Mr. Conolly described the experiment as at
an end, and success achieved owing to the extraordinary healthy
appearance of the young seedlings, 50,000 of which were raised
in May, June, and July 1844,
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The marginal statement gives the area planted annually

arranged in periods
Years. Acres.| Years. | Acres.| Years. | Acres.

of 10 years, and the
Uptol8ss | 81| 1853 | 65| 1863 | 81 .
1844 | 63| 1854 | 92| 1864 | 121 | Accompanying  map

1845 | 61| 1855 | 100 1866 | 66| . 1.
1846 | 100 | 1856 | 70| 1866 | 128 indicates the blocks,
1847 | 118 | 1857 | 86| 1887 | 118 P

1848 | 183 | 1858 42| 1868 | 145 | &  carmine wash

1849 | 134 | 1859 | 89| 1869 | 63 . .
180 | 152 | 1860 | 39| 1s7a | sss | Showing 1lst period,
1861 | 147 1861 | 86 1873 | 86| 5 yermilion wash the

1852, 38| 1862 60 | 1874 84 o i
1 and a
10 years. |1,008 {10 years.! 617 [10 years.|1,107 2nd p?" ’
burnt sienna wash the

Yearl
.'mé} 100 61 10 | 3.4,

The years 70 and 71 are not represented, operations having
been carried on elsewhere. The statement shows that up to
1874 the area planted in this section aggregates 2,730 acres,
or an average of 91 acres per annum for the 30 years.

The Nelambur valley is of the shape of a horse shoe, and is
elevated about 400 feet above sea level. The hills surrounding
it on three sides rise in the direction of Sisapara on the S. E.,
aud the Camel’s Hump on the N. W. to 8,000 feet, while to the
N. E. the plateau of 8. E. Wynaad, which closes it in on that
side, does not attain an average elevation of more than 3,000 feet,
The semicircle of hills overhangs onme vast amphitheatre of
valleys of denudation converging on Nelambur, and a great
part of the Valley, including almost always the river bank to a
distance of several hundred yards, is an alluvial deposit of
enormous depth; the rocks are deseribed by Mr. King as
Gneiss of quartzo-felspathic or quartzo-hornblendic variety.

The rainfall is about 120 inches, falling

Rainfall on sopes Chiefly between June 1st and November 1st.

O g &50.*  The temperature in shade ranges from 80 to
90 throughout the year, and there is a singu-
lar absence of high wind all the year round.

The rivers are navigable by rafts up to January, and below
Mambat, the most westerly point of the Plantation, the navi-
gation is so easy that the largest rafts can be managed by one
man. The river which drains the valley empties itself into the
sea at Beypore, and 4 miles from the mouth of the river a
navigable canal communicates with another river which tra-
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verses the heart of the Calicut Bazaar, the best timber market
on the west coast. This river is connected with the Calicut
roadstead by a bar always open, so that the cost of conveying
timber from the Plantations alongside ship may be regarded as
at a minimum.

A good cart road is carried from Calicut through Nelambur
up the Carkoor Ghaut to 8. E. Wynaad, whence the main line
is carried on to Mysore, with branches on the north to the
Devala gold fields and south Wynaad, and on the south to the
Ouchterlony Valley and to Ootacamund. The road skirts the
plantations for 6 miles, having bridges over the two large rivers.

The climate of Nelambur is tolerably healthy throughout
the year. The months of March, April, and May are the fever
months, but with due precaution fever is seldom contracted
at Nelambur itself.

Forests in Malabar are private property and the great
bulk of the land in the Nelambur valley is the property of the
Nelambur Rajah or Tirumulpad, a wealthy landowner not
likely under any circumstances to sell land, still less for the
purpose of instituting a local industry of a character to com-
pete with his own agricultural and timber operations for the
limited supply of local labour. The plantations owed their
existences to the accident that one of the many religious bodies
holding temple lands happened to be in want of funds and to
own blocks of land scattered here and there in this valley,
many of which constituted the very best sites for planting
that could have been selected had the whole.area been avail-
able to choose from.

In considering, however, the difficulties which had to be con-
tended with, it is necessary to regard as occupying a prominent
position, the jealousy of a local Rajah of overpowering influ-
ence whose Palace aud Pagoda formed the only point of social
attraction in what was otherwise a jungle.

The maps indicate the successive directions in which efforts
were made. At first, operations were confined to the narrow
strips of river bank, west of Nelambur, and when in 1853 these
apgpeared to be exhausted, a point to the east, further up the
river was selected, and became the scene of the operations of
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that year as well as of 1855 and 1856. The mistake was, how-
ever, made of including in the planted area several laterite hills
over which the trees signally failed.

Accordingly attention was again turned to the lands down
stream, and in the vicinity of the earlier plantations on the
north bank land was found yielding sites for 1857—~1862, inclu-
sive of fair-quality, some being very good. Im 1860, however,
exploration had been set on foot further up stream than had
hitherto been attempted, i.c., above the junction of the Sharly
River with the Karimpoza or main stream. Here there were
found several pieces of land included in the Government Estate,
with first class soil and water carriage which formed a compact
block adapted for farther extension on a larger scale. In 1863
Mr. Ferguson arrived, bringing the knowledge of a forester
trained in the extensive plantations of Perthshire, and opera-
tions were vigorously prosecuted for the ensuing 7 years, t.e.
from 1863—1869, by which time 619 acres had been planted in
this quarter as indicated in the map by a burnt sienna wash. The
area of suitable land here having been exhausted, the experi-
ment was made of further extending at Nellikutta, 10 miles up
stream and near the base of the hills, and here in 1870
and 1871 rather more than 100 acres were planted.

The site, however, proved so unhealthy that it was abandoned
owing to loss of life and invaliding among the establishment.
Fortunately at this time an opportunity presented itself of ac-
quiring by purchase a block of land containing some superior
planting sites, and almost surrounded by Government land planted
or in forest. Here operations have been carried on since. In
order to make up for the break of continuity caused by the
plantings of 1870 and 1871 having been carried out at a site
that had to be abandoned, 235 acres were planted in 1872 so as
to bring up the average to 80 acres for the 3 years, which
average was maintained during 1873 and 1874.

During these last two years operations had been carried on
simultaneously at the newly-acquired site at Amrapolliam, so
as to open up a different source of labour-supply through the
village of Wandur, and create a basis of operations for further
extension at the Karimpoza site. It is, however, not advisable
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to go further into these particulars, but to confine observations
to the area already described, amounting to 2,730 acres, the
object of this paper being to investigate the actual position of
the undertaking, with reference to the ascertained survey areas.

To determine the success of the enterprise the questions to
be asked are: What have the plantations cost? What do they
now return? What are they likely hereafter to return?

Taking as a basis the calculations made in 1872 at the sug-
gestion of Major Pearson, and adding the subsequent cost, the
total outlay on the plantations is Rs2,29,000,% of which since
1863 a sum of Rs. 1,01,000 has been recouped by thinnings,
leaving the net cost Rs. 1,28,000. ‘lhe opponents of planting,
however, maintain that up to the period when interest is returned
the cost must include compound interest at 4 per cent. on the
original outlay.

As a matter of pure calculation of financial results this must
be conceded, without, however, admitting that on the showing
of absolute profit thus computed is to depend the question of
whether a certain portion of the Forest Revenue is to be returned
to the land in view to reproduction of timber.

This includes pay- H .
ments for land, vt':.-lyn If the net expendlture of each year 18

1840 for leaso from taken and calculated up to 1874, at com-
Pagoda Committee Rs: . .

9,000, and in 1871. for  pound interest, the debt against the planta-
Chatamburia planting .

site Rs. 5,000. tions amounts to Rs. 2, 356,000.*

To estimate fairly the position, annual extensions must be
kept out of sight, and the capital account closed. In 2 or 3
years there wonld be no very youung plantations unable to take
care of themselves and entailing, therefore, heavy expenditure.
The future outlay will then be restricted to fire-tracing, clear-
ing parasites, watching and thinning out of saplings.

A third of the existing establishment might be debited to
the plantations, leaving the remainder to be divided between
the natural forest operations, and extension of plantations on
new site.

* Labour has cost 4 annas a day for many years. In the earlier years the cost
was less. It may be roughly estimated that at present rates planting costs Rs. 30 an
acre—felling, burning, pitting, planting, and once weeding, nurseries and establish-
ment being included.

— - -
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Altogether an annual expenditure of Rs. 5,000 would pro-
bably suffice.

An annual revenue from thinnings of Rs. 10,000 would thus
cover the upkeep, and pay 4 per cent. current interest on the
actual oatlay ; and the question is, do the facts lead to antici-
pate a steady income of this amount?

The actuals derived from the sale of thinnings have been as
under :—

Rs.
1863 . 12,044
1864 .. 1216
1865 «s 16,776
1866 e 9,307
1867 e 15,647
1868 600
1869 . 9,515
1870 vee 4,173
1871 we 5,583
1872 843
1873 e 7,378
1874 e 11,162
12 years .o 94,144

Per year e 7,845

The period from 1868 to 1872, inclusive, shews a fallma-oﬁ'
This may be partly accounted for by the fact that in the first
year or two, owing to previous neglect of thinning, the return
may have been abnormally large. )

A fuarther explanation will be found in the fact that at about
10 years of age a plantation begins to yield profitable thinnings,
and that if the old years’ figures be scrutinized, it will be
observed that the years that supplied annually to each of these
5 years a plantation for the first time yielding profitable thin-
nings were those in which a marked diminution in the average
area of extension is apparent. Thus the acreage planted, 1858—
1862 inclusive, was only 256 acres, or an average of about 50
acres compared to an average of 100 in the earlier period.

During the next 10 years, on the other hand, the annual
acreage that will come under thinning each year is 110, and
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when in addition to this, allowance is made for older plantations
requiring thinning for a 2nd or 8rd time, there seems a fair
ground for anticipating a gradual increase of income from this
source. '

The following table shows the classification of thinnings for
the market :—

Class. Ave::egteerDm- Average Length. | Estimated yield.
Inches. Feet. Rs.A. Rs. A,
Superior. 8 to 4 80 to 40 10t 40
1 2} to 38 80 to 45 1 0t 20
2 2 to 8 80 to 40 012 to 1 4
8 14 to 2 20 to 86 0 6 to 012
4 1 to 1} 16 to 30 01 to 08

During the last few years some saplings have been annually
brought to market realizing from Rs. 6 to 10 each. This class
must undoubtedly increase in number rapidly, as the plantations
increase in age, and here a few remarks may be appropriately
introduced as to the system that has hitherto guided the selec-
tion of trees for thinning. The idea of revenue has been
entirely and most wisely ignored, the number removed being -
decided solely with reference to requirements of space and light,
inferior trees being invariably, if possible, removed in preference
to superior.

The original planting may be reckoned as giving 1,100 trees
to the acre, of which a considerable number never make any
show, being dwarfed in the first 3 or 4 years by exceptionally
vigorous neighbours, or perishing from other causes.

The first thinnings are not worth removal. The trees re-
maining per acre at 10, 20, and 30 years may be roughly stated
at 750, 500 and 150 respectively.

Thus each tree in a 30 years’ old plantation represents a selec-
tion, partly natural, partly in accordance with principles of
forestry of 1in 7.

The further reduction that will ensue is a matter of some-
what uncertain conjecture ; but, if a final crop is taken at 80
years old, a clean cut being then made, block by block, it is
estimated that the trees would be of a size to admit of not more
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than 50 to the acre, so that 100 trees per acre would be obtained
from a 30 years’ old plantation before the final crop was
taken—timber that would be suitable for minor building pur-
poses, for sleepers and for bridge work of a certain class.

The finding of a market for the ordinary thinnings of the
classes before noted is an important consideration, and on the
success with which the thinnings are brought to market at the
right period and judiciously disposed of, the income from this
source greatly depends.

There is a limit to the extent to which this class of materials
can command a local market, and it is only the exceptional
demand at Calicut that has hitherto admitted of so large an
income being obtained. Calicut is a great enfrepot for the
trade of the Persian Gulf and Arabian Ports, and a demand for
poles and minor building materials is naturally great from these
rainless regions, not to mention the demand for materials so
suitable as these are for the rigging of Native craft.

As years advanced, of course, the numbers of the thinnings of
the smaller classes would decrease ; but, on the whole, it is pro-
bable that, taking into consideration the increase in the larger
timber annually removed, the revenue would at least maintain
itself at 10,000, and thus simple interest and working expenses
be secured till the final crop was realized. It is oven likely
that this amount may be largely exceeded, and any excess will
be so much towards extinguishing the debt.

Captain Seaton, whose estimate is the most careful and business-
like of any I have yet seen, calculated the final crop at 100
acres a year, of 50 trees to the acre and 50 cub. ft. to the tree,
~ and taking the rates realized at Rs. 1, 1§ and 2 a cub. feet he

shewed a profit of Rs. 40 per tree, or 2 lacs annually.

The figures given in this report show that the average area
planted annually for the 30 years has been 91 acres, and from
this a deduction is necessary to cover spaces, where from some
cause or another there has been failure, or where hereafter failure
may occur. Looking at the long period of time that is to elapse,
the area may, from this cause, be reduced nearly 25 per cent.,
say to 70 acres. The yield per tree of 50 cub. feet seems a
moderate estimate, considering that exceptionally fine trees

o
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might now be pointed out in parts of the older plantations
containing more than half that quantity.*

Supposing the average price to be 1—8, a net profit of Rs. 40
leaves Rs. 85 for expenses, or 11 annas a cub. ft. This, if
applying merely to felling and floating, is excessive, as it is well
known that inferior woods, fetching no more than 4 and 5 annas
a cub. ft. in the Oalicut market, are profitably removed from
forests further up the same rivers, and consequently more ex-
pensive to work.

Establishment charge, too, would dwindle to a very small
figure per cub. ft. over such extensive operations.

It is doubtless safe to allow a wide margin in such calcula-
tions, but here there is sufficient to cover not only large excess
in cost of operations, but also a falling-off in the number of
trees por acre or in the price realized.

Regarding this last it seems very improbable that at such a
distant date, when it may be presumed the natural supply of
timber in the market will have so much diminished, an average
rate of Re. 1§ per cub. ft. will not be realized by teak of
the clean, straight, sound growth, for which the Nelambur Valley
teak is celebrated, a character which in the plantations pro-
mises to be fully maintained.

Colonel Beddome’s apprehensions that the quality of the
timber will be found in a considerable degree inferior in the
market to Annamullay teak does not seem well grounded,t
especially when the absence of heartshake and the economy of
working secured by straight growth is considered. A com-
parison of the conditiors under which the two classes of timber
can be brought to market shews what a hopeless disadvantage
the Annamullay teak labours under.

® Mr. Stanborough, Assistant Conservator, took measurements in 1874, and
calculated on them an average of 1,600 cub. ft. per acre of timber in the pllntat,ionu of
1844—1853, inclusive—the maximum of a year being 2,600 and minimum 1,350.
ther measurements and calculations are desirable. ’

4 Here and there natural teak trees have been left standing, to the grea

detriment of saplings planted near them. They are from time to tim%’ felled, and :
batch of such logs was seen by Col. Morgan, Conservator of the Mudamullay Teak
Forest, and Mr. Douglas, Conservator of the Anamullies, while inspecting in 1872. A
fair sample of the batch was judged by these two competent authorities to be some 60
years old, and to contain 60 cub. ft. of timber worth, from its even growth and quality,
Ks. 9 a cub. ft. in the market depdt to which Rs. 6 or 6, would suffice to transport it.
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Speaking of the latter, in a letter dated 14th May 1875, No.
128 (G. O. Madras Government, Public Works Department, 6th
July 1876), Captain Campbell Walker observes that he doubts
whether Re. 14 a cub. ft. for timber delivered in Coimbatore
leaves any profit to the department, and Colonel Beddome, under
date 19th April 1876 (vide same proceedings), wrote that it was
very evident that those rates could not be remunerative or even
cover working expenses.

In other words, the Annamullay teak, despite its excellent
quality, can scarcely be brought to market for the market value
owing to the absence of perfect water communication between
the forests and market dep6t. Hitherto the use of teak gene-
rally for bridge work has been on the west coast greatly dis-
couraged by the difficulty of securing with certainty and with
no very long notice a large number of beams of the necessary
scantling, and hence either inferior sorts of timber are used or
iron girders imported.

With these compact areas to work on, and the great namber
and uniformity of growth of the trees, it may be fairly expected
that teak for bridge-work will be much more extensively used
when the plantations begin to mature their crop.

It must be freely admitted that all calculations of this nature
are liable to error, but making all allowances it seems impossible
to resist the conclusion that eventually the result of the planta-
tions must be to contribute to the wants of the country an
immense stock of useful material, realizing such a revenue as
fally to reimburse the State for their outlay even after compound
interest for the unproductive period is allowed. This result
mast be deemed a satisfactory outcome of the exertions of
Mr. Conolly, the zealous pioneer of the enterprize, of the late
Chatoo Menon, the native Conservator, who for 20 years carried
on the operations, and of Mr. Ferguson, whose skilled and un-
remitting attention during the last 14 years has brought the
plantations to their present pitch,
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APPENDIX.

A.—Memorandum on growing Seedlings from Teak Seed, Plant-

ing out, §e. by Mr. J. Ferguson, Deputy Conservator of
Forests, Nelambur,

1. Collect seed from trees with a clear stem free from decay
and of vigorous growth; February the best month to col-
‘lect in. '

2. Preparation of Nursery Beds.—Select good free soil, dig
12 inches deep, removing weeds, roots, and stones. When caked,
the soil should be reduced to a fine mould, and the nursery
levelled ; line off beds, 34 feet wide and one foot space betwixt
each bed and its fellow, then raise an outer edging round each
bed, 3 to 4 inches high ; beds when thus finished will be about
24 feet wide between the edgings, and 120 seers of seed will
suffice for 150 feet in length of the abovessized beds ; sow from
10th to 15th April ; before sowing steep the seed forty-eight
hours in water, then sow and cover with a thin covering of
fine soil, nearly # inch, then cover with straw to retain the
moisture ; betwixt the soil and straw a few very small twigs
without leaves to prevent the straw from being washed into the
soil by water; which, if allowed, is apt to destroy the young
seedlings on its (the straw’s) removal. Water daily copiously,
say a common earthen pot of water to each two running feet in
length of bed, less or more, according to free soil, or otherwise ;
in this way the seed will germinate in from 10 to 15 or 20 days,
or more, according to freeness of soil; water less as the plant
strengthens, but keeping up sufficient moisture till the monsoon
sets in from the 1st to the 3rd week in June, when the plants
will be from 4 to 8 inches high and ready for planting out
permanently.

3. The site for planting should be selected and felled in
December, allowed to dry till March, fired, then cross cut,
piled, and burned off, and after the soil is softened by the rains,
line and mark off the pits the. required distance apart; from
6 to 7 feet answers well, the pits dug from 10 to 12 inches
square, and equal depth and filled in as dug with earth slightly
raised around tops.
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4. Planting.—The seedling should be put well down in the
pit, taking care the tap root is not twisted and turned up (to
prevent which the tap root is shortened to 6 inches as lifted
from the bed) ; when planting the cooly inserts his hand the re-
quired depth perpendicularly, taking out the soil and putting
the seedlings with the other hand (as above without twisting or
turning up the root), putting back the removed soil and press-
ing it firmly round (without damaging) the plant, and this
prevents its being wind waved before taking root.

5. Planting should take place after the soil is well saturated
with rain; from the 10th to 30th June and 8th July is the
best season, as afterwards the seedling’s tap root rapidly swells
like a carrot and does not throw out fibrous roots, nor establish
itself either so quickly or so well as before that state of
growth. :

When the planting cannot be finished by the 8th of July,
the small vigorous seedlings, which continue to germinate up
till August and will even germinate after twelve and fourteen
months in the beds, should be selected in preference to the
larger and more robust with the carroty roots.

Note BY THE OFFICIATING INSPECTOR.

I am informed by the Conservator of Forests, Southern
Division, Bombay, that he has tried transplanting Teak Seed-
lings in the nursery before planting out, with the best results,
and as this plan mitigates the difficulty to which Mr. Ferguson
refers with regard to the long carroty roots, it appears worthy
of trial where gircumstances admit. The Conservator of
Forests, Southern Division, Bombay, has promised a memoran-
dum on the subject which will be circulated on receipt.

(Signed) C. WALKER, Carr.,

Offg. Inspector of Forests. .
QOTACAMUND, )

26¢h March 1874. §
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B.— Memorandum on Planting expenses, by Mr. J. Ferguson,
Deputy Conservator of Forests, Nelambur.

Cost per acre of Planting natural Forest.

Bs. |[As.| P.

Weeding undergrowth preparatory to felling 2 [
Felling ... 30 oo e b of 0
Firing the jungle as first felled o e e 0 4( O
Cross cutting remains of first burn ... e 8 8| O
Piling and burning off clear... . e 10 0] 0
Lining, marking, pitting and planting out ... e ] 8| O
Weeding and hoeing round the plants ... . s o 2 8| 0
2nd Weeding ... e ™ " 1 4, 0
3rd Weeding ... s 1 41 0
4th Weeding ... . e " 1 41 0
Teak seeds 2 parrahs o o o 0 8| 0
Preparing, sowing and watering ursery beds ... .. .. 8| o0 o0
Contingencies ... .. o aee e e 2 o o
Total ... 36 o 0

Cost per acre of subsequent Maintenance.

'2:» YEAR. 3D YEARJ4TH Ynn'Srn YEaR i YlAIJ
1st Weeding .fje|8loj1r|8lojr1|{ofojo|12]0]0!13}j0
20d Do ... .l12|/8|o]l2|4|0fj1j12/0]1]|4|0fjl 4|0
8rd Do. ... .l2|8|0j2|l0|j0}J1]|4|0}J1|0(0]JO|O0O}]O
4th  Do. ... .l2(8(oJo|o|ojofOof[fozO0({O|0OfO]|O|O
Pruning ... w]ln|s4|/0]O|8|l0jO|B|O]JO|22]0], |23]0

Total .Jlolajo)e|ajojs|{8|0]3]22/0]|3]|13]0

The above rates are for plantations formed from old natural
forests, and should meet all charges on ordinary soil exclusive
of superintendence.

If the soil is very fine, and has been previously cropped more
than once, the cost of felling and burning will be reduced, but
the cost of weeding will be increased for the 1st, 2nd, and 8rd
years, but as the plants begin to cover the ground the under-
growth decreases considerably.

If the plantations are intended for lst clags timber the thin-
ning should begin from the 6th or 7th year.
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GoVERNMENT OF MADRAs, REVENUE DgPARTMENT.

ENcLOSURE No. 1.—Copies of Memorandum on Conolly Teak
Plantations.

Mr. MacGregor’s memorandum on the Conolly Teak Plan-
tations will be submitted to Government with reference to
paragraph 17, G.O., dated 29th April 1874, No. 508.

2. The Nelambur Teak Plantations were first fairly started
in 1844, and the area planted in the thirty years ending with
1874 amounts to 2,730 acres, or an average of 91 acres per
annum; they are situated on the bank of the river which dis-
charges itself at Beypore, and as the navigation is stated to
be easy, the position affords great facilities for the conveyance
of the timber to the coast; there is also a good cart road
connecting the valley with the Wynaad and Mysore.

8. The total outlay on the plantations from the commence-
ment is given as Rs. 2,29,000, of which Rs. 1,01,000
have been recouped by thinnings since 1863, making the net
cost Rs. 1,28,000, but it is not clear whether the computa-
tion is made up to theclose of the official year 1873-74, or the
calender year 1874. If compound interest at 4 per cent. on
tke original outlay be taken into account, the debt against
the plantations is stated to amount to Rs. 2,35,000,
Mr. MacGregor deals only with the plantations opened out up
to the end of 1874, and considers that they should be
separately treated, extensious being kept out of sight, in
order to form a fair estimate of the position. The annual
expenditure on establishment and upkeep is set down at
Rs. 5,000, on the supposition that it will be fair to debit
one-third of the existing establishment to the plantations
already formed, the remainder being divided between extensions
and conservancy of natural forest. The annual revenue from
thinnings is estimated at Rs. 10,000, the actuals during the
last twelve years, previous to which there was no return, giving
an average of Rs. 7,845 per annum. Mr. MacGregor considers
that he is justified in anticipating a gradual increase of
income, as a larger acreage will be brought under thinning in
future years than has been the case in the past; second and
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third thinnings must be taken into consideration, and the size
of the saplings and timber removed year by year will increase.
Taking these assumptions to be warranted, there will be an
annual surplus of Rs. 5,000, which will, Mr. MacGregor
states, pay “4 per cent. current interest on the actual outlay ;"
but it is not explained why the whole of the returns up to 1874
should be appropriated to the reduction ofthe capital outlay,
not even simple interest being secured to Government during

the first period of thirty years. Correctly speaking the surplus -

will amount to little more than 2 per cent. on the actual
outlay.

4. The eventunal returns are calculated thus :—The teak will
come to maturity in about fifty years, and a clean cut will then
be made, the trees being, by that time, probably of a size to
admit of not more than fifty to an acre; each tree is calculated
to yield on an average 50 cubic feet of timber, the average
prico being taken at Rs. 1-8 a cubic foot; and allowing
11 annas a cubic foot for the expense of felling and bringing
the wood to market, a net profit of Rs. 40 per tree is relied on.
The area of the plantations is 2,730 acres, and allowing a
reduction of 26 per cent. for unporfitable areas, Mr. MacGregor
calculates that 70 acres will be available for felling annually,
basing his estimate onthe average acreage planted annually.
Assuming Mr. MacGregor’s figures to be correct, the plantations
will yield for thirty years an annual revenue of Rs. 1,40,000
(T0 %50 X 40 = 1,40,000). There seems no reason to doubt
that looking to the favourable site of the plantations and the
denudation of private forests which is now going on, the timber
will find a ready market fifty years hence, and ample allowance
appears to have been made for every contingency, the deduction
for unprofitable areas and for cost of bringing the timber to
market appearing to be even in excess of what is necessary.
The Board think that Rs. 1,40,000 may be safely taken as
the annual income from 1,924 when the cuttings commence, till
1,954 when the last block will have been cleared.

5. To arrive at a conclusion as to how far such a return in
prospect justifies the expenditure which is being incurred, it is
necessary to ascertain what the cost of the undertaking will
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have amounted to at the time when the revenue is realized ; for
though other considerations then the realization of such a
profit as would be looked for in any commercial enterprise must
influence the decision, it is expedient that the financial results
should be estimated as accurately as possible on the principles
which would regulate any commercial speculation to ensure
that the operations shall not entail a dead loss. Mr. MacGre-
gor has not given the details on which his calculations of cost
are based, but he refers to the computation made in 1872 at the
saggestion of Major Pearson, and it is presumed, therefore, that
the figures given at page 133 of the Administration Report of
the Forest Department for 1872-78 have been adopted. Accord-
ing to a calculation made in the Board’s office, the debt against
the plantations, including compound interest at 4 per cent. on
the net expenditure in each year, and on the purchase money
of the two sites, amounted at the end of 1873-74 to Rs,
2,15,272, the figures for 1873-74 having been taken from the
Administration Report for that year. It seems, however, that
the plantings of 1870 and 1871 have been excluded by Mr.
MacGregor, and that he has added the areas planted in 1873-74
and 1874-75, the exact extent and cost of which cannot be
gathered from the Administration Reports for those years. The
Board are, therefore, unable to check the calculation; but
assuming that the total outlay amounted to Rs. 2,35,000
in 1874, the charge will amount to Rs. 16,70,063 fifty
years hence, including compound interest at 4 per cent. Setting
off against this debt the annual surplus from thinnings of
Rs. 6,000, with interest at the same rate, which will aggre-
gate Re. 7,63,325 in fifty years, the mnet debt will amount
to Re. 9,06,738 in 1924. Adding to this compound interest
at 4 per cent. up to 1954 when the last block will have been
cut, the total charges will amount to Rs. 29,40,936. The es-
timated receipts for cuttings at Rs. 1,40,000 a year from 1924 to
1954, plus the net receipts from thinnings during the period,
after making allowance for the area cleared each year, will
amount with compound interest to Rs. 80,14,191; thus
leaving a balance of Rs. 50,73,255 in favour of the plan-
. tation. If the debt a4 the end of 1873-74 be taken at Rs.
P



118 MEMORANDUM ON THE CONOLLY TEAK PLANTATIONS.

2,15,272, as ealculated by the Board, the balance in favor of the
plantation in 1954 will amount to Rs. 55,27,953 instead of
Rs. 50,73,255. In other words, the debt against the plan-
tation will be cleared off in 1930 or 1929, and the subsequent
net income from the plantation, with compound interest, will
amount in 1954 to Rs. 50,73,255, or Rs. 55,27,953 ; the present
value of which is Rs. 2,20,095, or Rs. 2,39,838, as shown
in the statement below :—

REOEIPTS. | EXPENDITURS.
Items, Based on Based on
As calcu- As calcu-
’::; :‘f:.:‘ lated by M:;:::,ﬁ' lated by
Figures. the Board. igures. the Board.
): {3 Rs. Ra. Rs,
Net expenditure up to 1873-74, includ-
ing compound interest at 4 per cent. 2,386,000 | 2,16,273
Compound interest on the above fro
1873-74 up to 1024 ... 14,365,083 | 13,14,609
Total 16,70,063 | 16,290,881

Net receipts from thinnings from
1873.74 up to 1924, with compound
interest

7,683,326 | 17,63,825 ]
Net expenditure up to 1824 9,086,738 | 7,66,666

Cowpound interest on the above up to )
1964 e 20,34,198 17,19,682

Total ... 29,40,036 | 24,86,238
Net receipts from (1. From cuttings at
1924 to 1954 1,40,000 a year | 78,651,844 | 78,61,844
with compound
interest. 2. From thinnings | 1,62,347 | 1,62,347

Total ... | 80,14,101 | 80,14,191 | 20,40,936 | 24,86,238
Net profit ... | 50,783,265 | 56,27,053

It seems, therefore, that the operations are likely to prove
Paragraphs 103 and remunerative if the assumptions on which
04 the above calculation is based be correct,

but the Board observe that the Conservator of Forests states
in his annual report for 1875-76 that any estimates as to the
yield of these plantations and the profit per acre must be mere
guess work, as nothing is known regarding the age at which
Nelambur Teak will come to maturity, and the price which it
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is likely to realize in the market, and that, though there can be
no reasonable doubt that the plantations will, at some future
date, yield a large permanent revenue, he is not sanguine on the
subject of large profits. He considers that the mature timber
standing should not be valued at more than 10 annas per cubic
foot, whereas the rate adopted by Mr. Macgregor is about 18
annas a cubic foot.

6. It is very desirable that a regular account of all expen-
diture on each block or set of blocks constituting a separate
plantation should be maintained from the outset, in order that
the financial position may be ascertainable at any time. This
seems especially necessary in regard to the extensions at Amra-
polliem as the purchase money debitable to this portion of
the plantations, wiz.,, Rs. 80,000, constitutes a heavy item.

This sum would amount at compound

8. 0’a datediZnd  interest at 4 per cent. to no less a debt than

August, 12th August,
sod 9th September 184 lakhs of rupees in round numbers at

1872, Nos. 1155, 1193,
and 1,302, the expiration of the period of eighty years
Accarately  Bs. required apparently to bring the teak to
18,43,953. .
maturity, so that the returns must be con-
siderable if a profit is to be realized from this portion of the
plantation. The tract secured for the above payment was
4,500 acres of forest land for teak-planting, besides about 100
acres of planted teak averaging ten years’ growth, on a lease
for 999 years, subject to an annual quit-rent of Rs. 100. If
the greater part of this area be planted up, and the demand for
timber prove stable, a profit may, no doubt, be realized even-
taally ; but with so heavy a debt on account of purchase money
accumulating from the outset at compound interest, economy
in working expenses will be necessary. Applying Mr. Mac-
gregor’s method of calculating the ultimate receipts to this
tract, i.e., deducting oune-fourth of the area to cover failures,
allowing fifty trees to the acre and Rs.4Q for the profit per
tree, and supposing that one-eightieth of the area will be
planted every year, and that the cuttings will be in the same
ratio, the receipts from the plantation at the expiration of
eighty years will amount to Rs. 86,000
43 % 60 x 40 a year, while the debt due to the purchase
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money alone on that date will have amounted to Rs. 18}
lakhs. This debt, with its compound interest, can only be dis-
charged after 44 years from the date of the commencement
of the cuttings, or 124 years from the commencement of the
plantation. Carrying the transaction to the date on which the
last block of the plantation will have been cleared, there will
only be a balance of Rs. 49,04,638 in favor of the plantation
from which all charges, other than the purchase money with their
compound interest, will have to be met. It would, therefore,
seem advisable that the Conservator should be called upon to
frame as accurate a forecast of the probable financial results
of the experiment as the means at his disposal will admit of,
before the Government are comumitted to a vast outlay which
may prove unremunerative.

7. The Board observe that Mr. Macgregor m-nkes no men-
tion of the terms on which the sites of the plantations reported
on are held. The Trikalayur pagoda land was obtained in

Seo mortgago-deed 1840 on mortgage for such term as the
forwarded with Collec-  Government might wish to retain possession,
tor’s letter embodied in .

G O, dated 23rd Nov-  subject to the paynient of a stamp fee of 1
ember 1861, No. 2208. . . .

rupee on certain timber then standing, and
of half a rupee on saplings in existence and on all trees
thereafter planted by Government on ¢ their becoming fit for
cutting.” A renewal fee of 20 per cent. on the mortgage
money, viz., Rs. 1,000 is also payable every thirty years.
The land acquired in 1870 was obtained on perpetual lease on
payment of a sum of Rupees 5,000 down and a stamp fee of
1 rupee per tree of measurable timber cut, saplings felled in
thinning not being chargeable. It does not appear whether
these items have been taken into account, nor whether any
demand has been made for payment of a stamp fee on the
saplings removed from the pagoda land. Difficulties might
arise owing to the vagueness of the wording of the deed, and
the position would be materially effected by any such claim, as
it appears from the classification of thinnings at page 5 that
inferior saplings are ouly worth from 1 rupee to 8 annas each_

(8d.) C. A. Gavrrox,
Sub-Secretary.
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@he Budget Gstimate of the Forest Mepartrent for 1877-78.

Ezxtract from the Proceedings of the Government of India in the
Department of Revenue, Agriculture ard Commerce, dated
Simla, the 23rd August 18717.

FORESTS.
RESOLUTION.

THE provisional orders of the Government of India on the
Budget Estimates of the Forest Department for 1877-78 were
communicated in January and February last to the several
Local Governments and Administrations; with the exception
of a small alteration in the case of Coorg those figures were
accepted in the orders of 3lst March last, and it now only
remains briefly to review the estimates of the year.

2. The usual tabular statement® is appended to this Resolu-
tion. It embodies the figures of the British Provinces under
the Government of India, and excludes those of Madras,
Bombay, Mysore and Hyderabad, upon the estimates of which
separate orders have been passed.

3. The actual receipts and charges for 1875.76, compared
with the estimates, are as follows :—

ngdge‘t nR«:gul,r Actual

Rs. Ra. Ra.
Bengal o 1,99,000 2,38,000 1,98,274
North-Western Provinces 9,868,000 9,38,000 9,69,698
Punjab 7.86,000 7,95,000 9,05,743
Oudh ) « | 290,000 2,80,000 2.94,658
Central Provinces ... 6,783,000 7,165,000 7,265,385
British Burma ... . | 10,40,000 | 14,50,000 | 17.79,020
Assam 85,000 1,10,000 1,07,302
Coorg 84,000 76,600 1,07,467
Ajmere 2,000 600 410

Surveys . [ I I
Total Receipte e | 41,24,000 46,03,000 50,87,806

Bengal 1,833,000 1,72,000

North-Western Proviaces ... | 36000 | 540000 | Barets
Punjab .| 668500 | 6,08000 | 5542268
Oud L - | 172,000 | 183,000 | 198415
Central Provinces ... 8,44,000 3,783,000 8,70,768
British Burma 7,18,000 9,60,000 8,14,749
Asaam 61,000 62,000 61,884
Coorg 48,240 41,000 87,679
Ajmere e 29,600 29,000 27,346
Burveys e - 67,600 67,000 58,093
Total Charges .« | 28,67,740 | 30,21,000 28,01,0656
Surplus ... | 12,566,260 15,82,000 22,86,841

# We have not printed this.—~Tx® EpIToR.
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The actual receipts and the surplus have been much better
than was anticipated when the estimates were prepared, while
the expenditure has approximated closely to the estimates.

4. From a financial point of view the year 1875-76 has been
exceptionally favourable. The following statement shows the
figures compared with those of the two preceding years:—

1873.74. 1874-75. 1875-76.
Rs. Rs. Rs.
Recoipts ... .| 4592161 42,43,710 50,87,896
A 19.20.500 21.20,330 19,05.401
Charges ... { B 8,46,120 828740 8,95,654
Total | 27,66620 £9,49,070 28,01,065
Surplus 18,25,631 12.94,640 22,86,841

5. The large increase under “ Receipts’’ as compared with
preceding years, is chiefly due to the large timber sales effected
in Burma, which were stimulated by the high prices realized.
In the Punjab also the sales, chiefly of Deodar timber, pro-
duced more than had been anticipated, and in Coorg large
quantities of sandal-wood were sold at unusually high prices.
In the Central Provinces the revenue is increasing slowly but
steadily, and this is chiefly due to the rising demand for
wood, bamboos and other forest produce in nearly all districts.

6. Making the allotment adopted in paragraph 36 of the
Review of the Annual Report of 1874-75, it is observed that
of the working charges under A, Rs. 15,42,738 was the outlay
on the production of revenue. For the demarcation, formation,
and improvement of the forests, a sum of Rs. 3,62,663 was
expended, the details of which are as follows, the figures for
1874-75 being placed side by side with them for comparison :—
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1874-75. 1876-76.

Rs. Rs.
A. III.—Cost of forest organization, such as the
cutting of demarcation lines, the erec-
tion of boundary marks, the preparation
of working plans and surveys 27,887 38,660
A. IV.—1.—Cost of the treatment and improve- ;
ment of natural forests 68,116 66,206
A. 1V.—8.—Cost of the creation of artificial forests 89,416 1,01,365
A. V.—Rent of leased forests 42,608 88,762
A. VIIL.—Works of utility for the development of
the forests, such as roads, bridges and
the like 97,068 1,17,680

Total o 8,24944 3,62,663

7. The financial transactions of the Forest Department may
be exhibited as follows :—

Rs. Re. Rs.
Receipts wroes  svees . 50,87,896
A Charges on account of Revenue . 15,42,738
: { ” » Improvement ... 3,62,663
Total A 19,05,401
B. Charges on t of Establish t . 8,965,654
Total Charges ... ... 28,01,065
Surplus 22,86,841
L__——+3

In reviewing the actuals of 1874-75, it was remarked that a
very small amount had been expended on the main work of the
Forest Department, viz., the demarcation, formation, and
improvement of the forests, and that the means for more
vigorous action in this respect must be obtained, if possible, by
a more rigid economy in the expenditure on timber operations,
The amount spent in 1875-76 on the formation and improve-
ment of the Government forest domains has exceeded the
expenditure incurred on this account in previous years, and
the result is satisfactory as far as it goes. But much more
remains to be done in this respect, and His Honour the Presi-
dent in Councii desires again to state that though the produc-
tion of as large a surplus annual revenue as possible from the
Government forests is a necessity, yet the chief aim to be kept
in view must be to increase the area and productive powers of
those estates.
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8. The figures of the Regular Estimnates of 1876-77, as
compared with the Budget Estimate, are as follows :—

. Regular
Budget Estimate. Estimate

Rs. Rs,
Bengal 2,40,000 2,30,000
North-Western Provinces . 10,82,000 7,97,000
Punjab 7,465,000 6,12,000
Oud 8,00,000 3,50,000
Central Provinces 7,00,000 7.20,000
British Burma 13.00,000 - 16,560,000
Assam 1,10,000 70,000
Coorg . 66,600 76,000
Ajmere 500 500
Total Receipts 45,41,000 45,06,000
Be'n?l 97.000 70,000
North-Western Provinces 5,865,000 5,24,500
Pngi:b 8,867,000 2,80.000
Ou 1,40,000 © 1,21,000
Central Provinces 1,94,000 1,85,000
British Burma 65,39.000 7,680,000
Assam 42,000 40,000
Coorg 23,600 23,000
Ajmere 12,000 13,000
Surveys 12,140 8,000
Total A Conservancy and Works 20,11,640 20,23,600
Ben?l s 1,16,000 1,20,000
North-Western Provinces 1,60,000 1,49,600
Punjab £,63,000 2,565,000
Oud! 52.000 62,000
Central Provinces 1,41,000 1,25.000
British Burma 8,08,00 1,90,000
Assam 63, 45,000
Coorg 15,000 16,000
Ajmere 12,000 12,000
Surveys 55,360 62,000
Total B Establishments 10,55,360 10,25,500
Grand Total of Charges 30,87,000 80,49,000
Surplus 14,77,000 14,567,000

The figures of the Regular Estimate were telagraphed by
the Local Governments and Administrations in February last:
they approximate closely to the Budget Estiinate for the
year.

9. The following statement exhibits the estimated Receipts
and Charges for 1877-78, proposed by Local Governments and
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Administrations, and those at first provisionally sanctioned, and
now finally sanctioned by the Government of India :—

Provisionally | Finally sane-
Proposed by ! y | ninally
sanctioned by | tioned by the
Provinczs. Loe:.nr}:avern- the Govern- Governv{:ent
y ment of India. of India.
Rs. Rs. Rs.
Bengal . 8,07,000 3,600,000 8,00,000
North-Western Provinces . 7,00.000 7,00,000 7.00,000
Punjab - 7,28,960 7.30,000 7,30,000
Oud .- 38.13,000 3,10.000 8,10,000
Central Provinces . 6,90,000 7,00,000 7,00,000
British Burma . 13,32,000 12,50.000 12.50,000
Aseam .. 1,21,600 70,000 70,000
Coorg . 74,000 80,000 81.600
Ajmere . 500 500 600
Burveys teean O e

Total Receipts 42,66,960 41,40,600 41,432,000

Bengal . 1,00,000 102,000 1.02.000
North-Western Provinces 8,48.766 2,80,000 2,80,000
Purjab 8,52,484 8,60,000 8,560,000
Oud| 1,29.600 1,40,000 1,40,000
Central Provinces . 2,12,700 2.13,000 2,183,000
British Burma . - 6,683,450 6,20,000 6,20,000
Aseam . 54,000 650.000 650,000
. . 23.200 22,000 22,600

Ajmere . 8,702 8,800 8,800
Surveys . 11,300 11,300 11,300
Total A Conservancy and Works ... 19,01,281 17,97,100 17.97,600
Bengal . 1,30,000 1,1%,000 1,18,000
North-Western Provinces 1,69,077 1,67,000 1.67,000
Punjab . 2,65,281 ,40,000 2,40,000
Oudil . 60,830 60,000 60,000
Central Provinces . 1,47.450 1,44,000 1,44,000
British Burma e 2,21,400 2,12,000 2,12,000
Assam 64,000 50,000 50,000
Coorg 19,000 19,000 19,000
Ajmere e 10,687 8,200 8,200
Surveys . 68,080 56,200 56,200
Total B Establishments ... 11,25,645 10,864,400 10,64,400
Grand Total of Expenditure 80,268,826 28,680,500 28.62,000
Surplus 12 40,134 12,80,000 12,80,000

10. Compared with the actuals of 1875-76, the amounts

are as follows :—

Reoeipts
Charges {%

e

Total
Surplus

1875-76. 1877-78.
Rs. Rs.
50,87,896 41,42,000
19,05,401 17,97,600
8,95,656 10,64,400
28,01,056 28,62,000
22,86,840 12,80,000

Q
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11. The estimated receipts are much less than were realized
in 1875-76, but the decrease occurs in the North- Western
Provinces, where a falling off in the demand for sleepers is
expected, and in the Punjab, where arrangements have been
made to concentrate the work of the Department and to confine
it to a few of the forest divisions only. It is not expected that
the same high prices for timber will be realized in British Burma,
as was the case in 1875-76. Nor: will the Department in that
Province have the benefit of the large outstanding collections
which augmented the receipts of that year. In Coorg also the
anticipated sale of sandal-wood is estimated at the ordinary
instead of the exceptionally high rates attained in 1875-76; while
in Assam the falling oft in the estimated receipts is due to the
exclusion from the forest accounts of the revenue from the Soom
forests and the elephant mehals.

12. The working charges are Rs. 1,07,801 less than the
actuals of 1875-76. In that year Rs. 15,81,100 were expended
for the production of revenue, and Rs. 3,24,300 for the
organization and improvement of the forests. Kor 1877-78 the
proportion is estimated at Rs. 13,69,980 for the production of
revenue, and Rs. 4,37,620 for the organization and improve-
ment of the forests. It is satisfactory that it has been possible
to assign a large proportion of the estimated outlay of the
Department for the organization and improvement of the
forests.

13. A considerable increase has been sanctioned under
Establishment charges in almost all provinces. The results
placed side by side with the actuals for 1874-75 and 1875-76
are as follows : —

1874.75. 1875.76. 1877.78.
Re. Bs. Rs.
Salaries .. | 661,904 7,10,783
Travelling allowances ... | 128434 1,98.221 ?’Lﬁ?%
Contingencies 43,318 47,062 4,170
Total | 838780 8,05,856 10,64,400
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His Honor the President in Council is aware that as the
work of the Forest Department progresses, as the area of
demarcated reserves is increased, and as more progress is made
in their improvement and systematic management, some
increase in the cost of both superior and subordinate establish-
ments is unavoidable. But his Honor in Council desires to
repeat what was said when reviewing the Budget Estimates
for 1876-77, that Local Governments and Administrations
must endeavour to keep the Establishment charges down at as
low a figure as posssible.
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” ﬁavnzws.

Che Fonrnal of Forestey and Estales LWanagement,

SINCE our last number we have the three numbers of this new
and valuable periodical, for June, July and August 1877. It
is impossible to do justice to the varied and interesting contents
in each number. We must content ourselves with a brief
notice of those articles which are likely to interest specially the
Indian student.

In the June number, we commend to notice the article on
the Bill for the preservation of the New Forest.

The New Forest, as at present retained in the hands of the
Crown, contains 65,000 acres, lying in the south-west corner of
Hampshire, and “ consists in parts of poor sandy and gravelly
soil, rough pasture, moor or bog, heath and woodland, con-
siderable portions of which retain all the characteristic features
and wildness of primitive nature.”

In 1698 the Crown was empowered to enclose 6,000 acres.
Between forty-five and fifty plots none exceeding 500 acres in
extent, were from time to time enclosed, and were to remain
so for 22 years. This limitation was removed in 1808, but
the ultimate opening of the blocks was still insisted on.

In 1851, another 10,000 acres were allowed to be enclosed.
The power, however, was exercised in a barbarous manner, and
instead of bare places being planted up, old trees were cut down,
and “ some of the loveliest bits of landscape scenery i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>