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752 Xfseful Ausiralian Plants.

h. Frincipal Uses.
Ironbark is the king of New South Wales hardwoods, in faet it is not 

exeelled in any part o f tho continent for combined strengfch and durability. 
It is exteüBÍTely used in bridge-coostrucfcion, for railway-sleepers, for posts, 
for naves, spokes, shafte, and framing, by the waggon and carriage-builder, 
for largo beams in buildings, particularly in stores for heavy goods,—in a 
Word, wherever great strength is required. Its hardness and weight often 
preclude it from use, perhaps an advantage, as otherwbe the consumption of 
this timber would be inordinate.

It is very difficult to díscriminate between the various kinds *of ironbarks 
in publíshed accounts of this valuable timber, as it is usually aUuded to in 
general terms. A  great many observations are of general application to all 
ironbarks, and I  do not intend to repeat them, but I  Lave attached a few 
notes which I  hope will help to claaaity them.

I am not aware that ironbarks have previously been deait with collectively 
and individually in the way I  propose to deal with them, and 1 hope these 
few notes will elicit fuller Information, and thus pave the way for a short 
monograph of them from the descriptivo and economic poiut oí view.

e. Table o f  Ironbarks.
The followíng table brings out the principal points in ironbark trees and 

ironbark timbers, and may help to elucídate them.

Common Dame ... White or she 
ironbark. 
[jianiculata. )

Narrow-lcavod
ironbark.
[crebra].

Broad-leaved
ironbark.
{síderop/Uoia).

Red ironbark. 
( iideroxylon).

Colour of timber, 
(darkens with 
age).

Very palé. Pink 
when fresh.

Médium............. Médium. Alittle 
darker thau 
preceding.

Very dark.

Strength of timber Best .............. Good .............. Good ............. Inferior.

Bark .............. Often pale> 
colouréd, eveo  
grey. iSirrows 
often anastom- 
oaing.

Very decply 
furrowed, in­
ferior in depth 
only (ií at &11) to 
sidéñrylon.

Often of a flaky 
cbaracter.

Dark; deepest 
furrowed.

I.eavea .............. líarrow and 
médium.

Very narrow ... Very broad Médium. 
Foliage often 
sparse.

Flowers.............. White ... W h ite .............. W h ite .............. Crimson.
Sometimes
creamy.

FniiU .............. Small .............. Very small Bather Urge ... Large.

d. Soto to itll Ironbark.
It  Í8 not very easy, in a few words, to gire a definition of ironbark. O f 

course, i£ the bark is available, the thing is eimple enough, for most of the 
barks are eharacteristically furrowed and rugged. To describe it we must 
take note of a variety of circumstances. It  is heavy (almost the heaviest of 
our hardwoods). It  is hard, as may be readily seen if  it be touched with a 
plañe, or a naü be driven (or attempted to be Priven) in it.

Its most characteristie property, however, is a certain “  gumminess ”  in 
working, wbich is well brought out under the plañe, and its homy texture.
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The result is thafc, when planed, ironlíark shows the appearance of more or 
less parallel striíe or lines o£ cloee-textured wood, strongly resembling hora, 
while hetween these the wood has a more open grain, showing narrow ])ifcs 
which may be seen, eren by the naked eye, to be filled by a substance of 
resÍEOUS texture. In some specimens it ia not easy, howerer, to make out 
these lines of horny-texturod wood, but the resin-pits appear to be always 
present. Ironbark is more or leas curly in the grain, eonaequently it often 
givea trouble to plañe to a perfeetly smooth surface. I f  a blnnt tool be 
uaed, the ironbark tears in tairly regular blotehes, while to get a perfeetly 
smooth surface the wood often requires to be traveraed with the plañe, or 
eren to be gone over with the stoel scraper.

e. Ironharíc Suhstittites.
The principal timbera with which ironbark may be confused are certain 

grey gums, and in fact, it is by no mcans easy to discriminate between some 
ironbark and some grey gum. An oíd sleeper-getter up north professed to 
be able to tell one from the other after a shower of rain. He stated that 
ironbark sleepers dried rather quicker than-those of grey gum, pointing to 
the former being slíghtly less porous than the latter. As a practical test, 
however, this ia nearly as elumsy as that o f Charles Lamb’s Chínese who used 
to hura their houses down in order to procure roast pork. But seriously, 
some systematic experiments might be made in regard to the absorptive 
power íor water of our various hardwoods, andothertimberstoo. It would 
be no easy matter to obtain timbers under strictly comparable eouditions, 
but such experimenta might be expeoted to produce useiul resulta, and I 
draw attention to the matter hoping that some observer may foliow it up.

O f one groT gum (botanically a variety o f Síilíyna, and there-
fore closely rélated to blue or flooded gum), Mr. Forester Eudder, of Booral, 
county of Gloucester, reports:—“  It is in quantity, and np to 4 or 5 feet in 
diamoter, but it is said the railway authorities will not accept it for railway 
purposes. As to the lasting qualities of the grey gum in the ground, and 
generally, I  have known it to be used for over forty years, and will stake my 
repntation on its excellence; ñor is it more hable, if  as much, as ironbark to 
the ravages of the white ant, and it is far superior to the broad-leaved red 
ironbark (̂ E. «i¿ero^A/oio)which is so readily aceepted for railway purposes.”

Mr. Forester Brown, of Fort Macquarie, reports :— “  I  recommend that 
grey gum may be used for railway sleepers aud other purposes where 
practicable. In my district grey gum is almost as plentiful as hlackbutt, 
and only an odd log is used by the saw-mills. It  is more easily obtained 
than ironbark, on account of being so plentiful nearcr to water-carriage, is 
distributed all over the district, aud being so, this should tend to lower the 
eontraet price, as it is so easily ohtainable. It  is said to be equalto ironbark 
generally, except for girders, although it is often eut for girders, &c-, and 
passed for ironbark.”

Euealyptu» piinctata is another grey gum often used as a substituto for 
ironbark, and sometimes fraudulently passed for it. These two timbers are 
very valuable on account of their durable qualities, but their strength is not 
equal to that of ironbaik, and spikes and bolta work loose in them.

f . Ironhark and White Ante.
I  regret to say that white ants are fondof ironbark; of course if  white anís 

are put to it they can eat anything (that they can furrow and bore through 
sheet lead has been authenticatai), and their food in a particular district 
largely depende upon eireumstanees, i.e., the choice of timbers.
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754 Vseful Aíistralian Plante.

As a practical illuslration, I  show a section of a 12 x 10 inch log of iron,- 
bark, taken from a beam supporting the £ront of a reeently demolisLed shop 
of Mr. W  ay, in J?itt-atreet, and for which I  am indebted to Mr. J. 1 .  Bruce. 
Yon will observe that white anta have taken out a core no less than 8 ¡oches 
in diameter, leaving a comparatíve shell. Perhaps this specimen somewhat 
exaggerates the work o£ the white ants, as the log was probably a little pipy 
to atart with.

They attack timber uanally where it is in eontaet with the ground, and if 
they can obtain access to the inside of a log by means of a fissuro or crack 
they soon devour the heart wood, as seen in this specimen.

g. Properties o f  Ironhark.
Ironbark bums away and forms a good fuel, but its property in this 

respect is ofteii exaggerated, for it cannot he called inflammable, as the term 
is usually understood.

Mr. Shellshear qnotes facts to show that the life of a timber railway 
bridgo built o f the best Australian timber (ironbark), is at leaat twenty-five 
yeats. Bridge work is a very trying situation for any timber, and we believe 
that under favourablo circumstances (in a building and not in contact with 
the ground), it is practically imperishahle. Befóte you are specimens of 
ironbark beams which were in Sydney buildings upwards of three quarters 
o f  a eentury, and they aro as aound as the day they were put in.

Ironbark is flssile, though o f course in a much less marked degree than 
stríngybark. In this way are posts, rails, sleepers, spokes, &c. made. The 
timber-getter having feíled his tree and cut it into lengths can tell by 
eiamining the barkthe best way to quarter the log. This done he splits the 
quarterstangentially (the procesaheing technicallyknown as “ backingoff” ) 
into sleepers, posts, or rails, or all three, dependent on the size o f his tree and 
his requirements. It is evident that the heart wood is usually an angular 
piece, and no use is made of it. The bark is sold to wheelwrigbts.

Ti. Wherfi Ironlark grou-s.
There is a constant and very large demand for ironbark timber for sleepers 

for new and oldlínes, focbridge work. &c., and as it bas been estimated that 
the present supply o f mature ironhark, at the present rate of consumption, 
will not last longer than a quarter of a eentury, it seems desírahle that so 
valuable a timber be everywhere conserved. It  has been recommended that 
no forest reserves containing an abundant supply of ironbark saplings be 
revoked, unless where absolutely necessary, as it would be impossible to 
plough the land and plant ironhark trees upon the sites which it prefers, and 
on which it attains the greatest perfection. viz.:—hard, dry, atony tidges 
and mountains, and this kind o£ land is usually worthless for any other 
puimose. At fche same time, as will be indicated in its proper place, iron­
bark is by no means invarfably confined to the poorest land.

Ironbark and spotted gum grow a good deal in the same Coastal localities; 
they are to be found in great quantities at Clyde Kiver, Moruya, Eed Head, 
Bermagui, and other placea south of Sydney. Going north we have Wyong, 
Ourimbah, Bine Gum Tlat, Cape Hawke, Fort Stephena, Manning Kiver, 
Camden Haven, Fort Maequarie, Clarence Kiver, and as far up as the Tweed 
Kiver. Norlh the ironbark is growing in excess of the spotted gum ; the 
reverse is the case south of Sydney. The above combination is confined to 
the coast ranges, for spotted gum does not extend far inland.

The following localities from oficial records in the Forest Department 
will be found useful. It is not aíways possiblo to state the kinds of iron-
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barks ín the varíous reserves, as a botanical survey of them has not je t  been 
made. The botánica] survey o f the forest wealth of the Colony is at present 
Tery incomplefce, and it is hoped that this valuable aud necessary national 
work will not be lost sight of.

The principal diatricts in New South Wales in which ironbark grows are 
as follows:—

Adelong, Dungog,
Bateman’s Bay, Drake,
Bega, ' Gloucester,
Bargo, Gosford,
Bollinger, Grafton,
CamdenHaven, Kempsey,
Clarence lliver, Lismore,
Dubbo,

In the Dubbo and Narrabri districts there are large areas of ironbark.

Milton,
Karrabri,
Paterson,
Penrith,
Fort Macquarie, 
Eichinond Kiver, 
Turosa Eiver.

InoJVBAEK grows in the following counties in New South W ales:—

County. Fomt Reserves. County. Foreet Reserves.

Arrawatta Nos. 958 & 1,836. Hunter... Noe. 58, 1,612.
Aslibumliam 1,403 & 3,813. Jamieeon 6.
Barradme 90, 1,272, & 4,332 „  and 

Murebison ...„  & 'White 4,522. 1,318.
„  & Laicb- Kennedy 4,188.
hardt 1,430, King .............. 7,970.

Bland .............. 10,803,11,45 í. leichhardt 1,416, 1,720.
629a, 1,034,1,688,,, & Clarendon 3,082. Lincoln..,

„  & llonteagle 1,855. 1,689, 3,997.
„  AHarden... 127. Macquarie 33, 34, 73, 80, 233,

BUgh .............. 158. 234, 235, 13,877.
Brisbane.............. 179, 183, 221, Mítcbell and

8,275. Wynyard 1,873.
Bourke ... 2,784, 8,041, Montcagel ... 2,475, 3,123.

10,232, 10,233, 
10,380.

Murebison 954, 14,157, 1,263, 
2,372, 3,974.

Bojd .............. 2,003 & 14,004. Karromine 9,972.
BiüJer .............. 14,150. Korlbumberland. 50a, 63, 69o. 70,

„  & ÜOU9 1,120. 124, 128,143,
Camdcii.............. 14.1G2. 216, 217, 5,310,
Clarence .............. 242, 260, 353, 14.972.

2,123. Phillíp ... 30, 128, 168.
Cooper & Gipps ... 13,647. Pottinger 16, 743, 1,281,
Cuinberland 9,056 2,124, 6,488. 

4,780, 7,569.DaiDpier 249, 305,2,975, 
C,2ie, 7,059, 
7,060, 9,248, 
9,73C. 10,183.

Ealeigh...............
Kiclnnond ... 9, 10, 11, 12, 13, 

14, 15,45a, 246, 
894, 973, 1,137,

Drake .............. 248, 537, 913, 4,441.
9,999. Rous ... ... 62, 4,553.

D u d le y .............. 112, 12,801. St. Yincent 44, 45. 99, 174,
Uurham.............. 79,158. 6,215, 10,311,
Pitzroy ..; 136, 2,439. 10,616.

„  &Baleigb.. 121. Westmoreland... 36, 101.
Forbes ... 3,013, 9,582, 2,893 W h ite ............. 2, 4,523.

Qipp» ..............
Haminge..............

3,176.
1,875a.
G35, 677.878,990, 

991,1,371,1,684, 
2,827.10,135.

■Wynyard .. 1,705,1,871, 2,097.
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Part 2.—The various kinds of Ironbark.
I  propose to take the Ironbarks seriatim.

1. The White or She Iroubark {Eucalyptus panieulata:)
2 . The ííarrOTT-leaTed Ironbark {Eucalypins crébra^
3. The Broad-leaved Ironbark {Eucalyptus tiderophloia.)
4. The Eed Ironbark {Eucalyptnt sideroxylon.')

No-1-~“ The White or She Ironbark.” {Eacalyptm paniculata, 8m).
Note.—I he word paaicvlata is in aJlusion to the flowers, wMch are in panidcs.

This is the white ironbark of the New South Wales Coastal districts, becauee 
its wood is paler than that of the other ironbarks. For this reason aleo it 
goee b j  the ñamo of she-ironbark. In some cases the prefix “  she” denotes 
that the timber so designated is weaker than the timber from which the 
prefix is omitted, but this is not the case in the present instance, as our she- 
ironbark 18 the strongest and best of all ironbarks, So long aeo as 1854 
r wuu® Macarthur, speaking of Illawarra trees, speaks of the
• White or palé ironbark” as the most valuable perhaps o f all the ironbarks 

and gaye the abonginal neme of the Illawarra blacks as “  Barremma.”  At 
B o^  Harbour it is caíled “  White narrowed-leared ironbark,”  because the 
timber 18 pale-coloured, as also the bark. At Fort Macquarie and other 
parte ot the northern coast districts itis pretty consietently called “  G-rev 
ironbark. Speeimens of grey ironbark from Burras Lake, on the south 
coast, also turned out to belong to this species. The ñame red ironbark is 
also apphed to this species in the Moruya district (Mogo), Wa<^onga, Fort 
Alaequane, also at various other places both sonth and north.

Grey monbark {paniculata) and red ironbark (siVef-opiima) are both found 
on the Hastmgs and Macleay. The former predominates on the Hastings 
and the latter on the Macleay. °  ’

The best white ironbark is very palé, the hardest of ironbarks, and cnts 
almoat like hom ; some of .the same species from the Moruya district is of 
a médium red colour, not unüke bine gum {Eucalyptus saligna) in tint It 
is to white ironbark of good quality that all the eneomíums which have been 
passed upon ironbark may be attributed with safety. At tbe same time 

V inferior may be produced by some of the other ironbarks
Ihe bark of this ironbark is often corky, partieularly around Sydney and 

so 18 South Queensland siderophloia. ■'
Localit^t.—l i  attains a Iieight of 100 feet and more. It  is common in the 

coast districts and mountain ranges. Northward it eztends nearly as far as 
the tlarence, southward to near Bega, and perhaps further It ia the 
commonest species around Sydney, and perhaps the only one with a radius 
as rar as Stiathtield, as pointed out by Mr. Beane.

Eucalyptus paniculata and Eucalyptus Jasciculosa.
It  is not a little singular that two out o f our four ironbarks ahoüld have 

been confosed, by botaniats, with bine or white gums in other colonies. 
{ti^^ E.sideroxylon;) Our white ironbark has fruits and flowers which are 
not to be distingmshed from those of a South Australian deciduous-barked 
gum. But m bark and timber the two trees have nothing in common and
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are, in fact, quite different. This illustratea tlie dangei of determining 
eucalyptug trees solely with reference to fruit and flowere. Tbe name 
paniculata lad  been applied to our Sydney ironbark so far back as tho year 
1797, and it tas retained tbe name ; that of fasciculoia has been reserved 
for (or rather restored to) tbe South Auatralian tree.

No. 2 —“ TheNarrow-leavedIronbark.” {Eucalyptmcrehra,P. v. M.).
N ote.—Tho word “ erebra”  is a Latín one signifying “ eiistíng togetherin a multitudc,”  

and ia gÍTen in referenoc to the gregarioua natura of this ironborh.

L'sually kuown as “  narrow-leaved ironbark,”  its folíage being slecder and 
graceful, and flower-buds, flowera, and fruits quite small. Absolute reliauce 
must not be iaid on this cbaracteristic, as tbe white ironbark (^panieulata) 
has a narrow-leaved form resembling erebra somewhat. The bark of E. 
erebra is rougher than that of E. paniculata, and the wood is redder, so that 
tbere need be no confusión between the two trees or timbers.

Another name is “  red ironbark”  because'of the eolour of the timber. I  
have also heard it called “  grey ironbark,”  and, perbaps from confusión with 
E . paniculata, “  white ironbark.”

Forty years ago the late Sir William Macarthnr thua wrote o£ a apecimen 
o f this ironbark from Camden. Comparing it with other ironbarks (panicu­
lata aod sideropTiloia probably), “ Its timber redder, closer, softer, more 
easily workod, and probably not so durable. A  most higbly valued timber 
tree. The most picturesque of the different species o f Euealyptus caUed 
ironbark,”

It  is an escellent timber, hard, tough, of inlocked fibre, durable and useful 
for many building purposes. It  is much in use for fence-poats, railway eross- 
ties, bridge material, piles, waggon-building.&c., including spokea of wbeels. 
Mr. Alien Ranaorae examined samples of this timber sent to the Colonial 
and Indian Eshibition in 1886, and reported:— “ Spokes were tumed from 
the sample, and boards planed, tbe fiuish of both being escellent.”

liOcaKties.— It is found on the eastem slopea of the Dividing Eange. Ifc 
prefers ridges and ranges, and also a better soil than some of the other iron* 
barks. Mr. Duff gives the range as “  open forests, northem and Southern 
coast distriets, estending a considerable diatance inland.”  I  have collected 
it as far south as Jervis Bay, while Mr. Deane tella me he has seen it from 
Dubho to the north-westem line,where it is intermised with E.eiderophloia. 
He States that the barks of the two ironbarks in that district appear to be 
indistinguishable, both being flaky and fibrous. Tbese two ironbarks often 
oecur together, It  is plentiful in the Kcton district, and it abounds at the 
Kurrajong. It  is a common Queensland tree.

No. 3.—“  The Broad-leaved Ironbark.” (Eucalpptut sideropMoia,
Benth.)

Note.— The word siderophloia means “  ironhark,”  a esme to which this particular one 
cannot of course lay exclusive claim.

Perhaps the most distinctive name for this species is the “  broad-leaved 
ironbark,”  a cbaracteristic by wbicb it may be readily distin^ished, par- 
ticularly in young trees. It  is often called “  red ironbark,”  particularly from 
noríbem localities. This is bad enough, but Mr, Hamilton States that it is

Ayuntamiento de Madrid



758 Usefiil Australian Plants.
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Eucalypius siieroxt/hn and Eucalyptus leucoxylon.
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re¡TZiT,:Sî 22£212'̂ l°Zt2T '“"A “  " “>
fa c t leucoxylon fs t h / S Í f í ‘ ‘ " L ' g u r Í

Th. » . t . t e  hm, .i .„ e  been eectified, „ d  C e .n in g lJ ^ t.” ! ' : ”  I t / S ' C
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been allowod to staud for tlie ironbark, and Barón Von Mneller’s ñame 
leucoícylon for the gum-tree. But the confusión exiated Ibr so maiiy years 
that BOme peopie, eren yet, cannot get out of tke habit of writing E. 
leucoxylon for tbe ironbark. But the correct ñame is E. sideroxylon, and this 
will be consistently employed in this paper,

The wood of this is the deepest in colour of any of the ironbarks. In the 
General Eeport* of the Sydney Eihibition ef 1879 it is thus spoken o f :— 
“  This tree has a straight, even bole; the timber is of the highest («c ) 
reputation for strength and durabiüty, and is rery much used for large 
beams in stores for heary goods, poles for bullock-drays, railway-sleepers, 
girders, and piles for bridges, and other purposes where great strength is 
required. It  is one of the best fuel woods of New South Wales for domestic 
uses and steam engines. Its average weight is from 75 to 78 Ib. per cubic 
foot when green, and it loses 3 to 5 Ib. in drying within the ñrsttwo years.” 

Following are some l ’oresters’ reports in regard to this ironbark:— 
Speaking of mugga or red ironbark, Mr, Martin saya, “  Found abont Harvey's 
Kange, Diibbo, and a small patch on Hermitage Blains. Height 40-00 feet, 
diameter 18-36 inches. Timber, red and so ft; soon wears. Not considered 
a good timber. AVill not be taken for publie works. Used^or feneing.” 
It  is hardly correct to say that it will not be accepted for public works 
(e.y., railways). Its durabiüty is good, and each sleeper isjudgedon its 
merits. I f  a sleeper is thoroughly souad and mature it may be accepted, 
irrespective of the particular speeies of ironbark from which it may have 
been taken.

Mr. Postiethwaite, of Grenfoll, says, “  Ecd ironbark. Colour of timber, 
darkred; height, 100 feet; diameter, 2 feet. A  most valuable and durable 
timber for all kiiids of out-door and strong work. It is extensively used 
for feneing and building, railway sieepers, girders, beams, joists, shafts of 
drays, and alldescriptionsof work where strength and durabiüty are reqnired.”  

Mr. Marriott, of Mudgee, reports:—“  Eed ironbark. Yery plentiful all 
over the Mudgee district. Used for naves, spokes, shafts, and nearly every 
description of rough carpentry. The timber of this speeies growing in this 
district seems to he easier worked than similar trees growing elsewbere. 
Trees 100 feet high, and 5 feet ingirth may be obtained.”

The bark of this ironbark has a headed appearance from the circumstance 
that innumerable small pits in it are filled with kino. Tho same thing is 
noticed, to a less eitent, in some trees of the broad-leaved aud the narrow* 
leáved ironbark.

Localities.— Oceurs in the bush between Parramatta and Liverpool, in

Eaddocks at South Creek and in the neighbourhood of Eichmond, and agaiu 
eyond the Blue Mountaiiis.near Mudgee, Wellington, east o f Dubbo (where 

it is very plentiful), Tasa, Gundagai, and elsewhere ; being widely diíFused 
over tbe auriferous distriets of the western aud south-western interior. 
The Molong-Parkes üne crosses the red ironbark country at Bumburj-, the 
Cootamundra-Temora near Temora. It is also found between Temora and 
Barmedman (Deare). It  is rare intheextreme Southern parts of the Colonv, 
hecoming more plentiful on the ranges near Moruya, aud moro abundant 
further north. It is usually found on poor, sterile rangos. It is perhaps the 
most widely diffused of all the ironbarks, and, as poiníed out by Mr. Deane, is 
usuaUy unaceompanied by any otber speeies of ironbark. It is an article of 
faith with many miners that country is of no use for gold unless it has iron­
bark on it. They often mixup cause and effect, losing sigbt of the fact that 
all that gold and ironbark have in common is that lodes are often found in 
Btony, ridgy country, precisely the sort in which ironbark flourishes most.
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A Tentative Bibliograpliy of the Ironbarks.

i- o S S r ™  d r Z w ’ b f ¿  r ‘ “ ”  "£ *»«■  r f  tte  .treogth of

■' “ í S ' f • ' ™fB. sidrrophloia)  from Sydney. ’ ** “ perimeuts on two pieces of ironbark

hardwocKl of Auttralia. Pro, R <; .
timbera. Coníaing li of Áuatraliai
s^ op la oia  (two ironWka) *̂“ =‘®y^on ('atíferoaiyíon) and £ .

valuabla Information on ironbark nnng the lajst thirty yeara coutain

3 í ? f s s ~ a a = s
' S ' S S T ’Z ' n ífoliowing ironbarhg are lieatt r «-lassical work on the suhject The

Some miscelkneoug timbertests

ironbarka («e “ Eucalyptus” ) iaeiDoume, 18S& Contams notes ou

Knea|ypC,” t ;  1  “f  varfus"

i ^ & 4 í s S ' s H á «

Carriage TimberBoard, -Melboume, 18S4

w a í S *  w V : : r ^ X
strength of t Í ^ C X L ' ^ ^ ‘^ t í w S «  elaaücity and

a i ‘"
w ereobtainedfrom B elford ,betw ee;ihStSnX ’d ^ g u “ £

X t e l ^ n f t i ;  - / S / o f  “  W T  -«f the Eoyal Mint. to

• . meke the suggeatio. tbat. in .be repcrt, ' ‘ sMerorrlcn -  U anusprictto
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•■Warren (W, H.) :—The atrength and elastieity oí ironbark timbér as appliedto vorks 
of conetruotíon. /"toc. ifoy. Soe., JT.S. W'., xx, 261 (1886). This ^ per includea a 
reference to a test with ironbark by the Bailway Bridges Enquiry Commission.

* Warren (W. H.) :—The transvarse strangth of Australian timbera. Proc. Eng. Ástoc. 
0/N .S .W ., iv, 126 (1889).

•■Warren (W. H.):—Soma applications of the resulte of testing Australian tímbers to the 
desim and construction of tiraber atruotorea. Proc. B.S., N.S. W., xxiv, 129(1890), 
ia foUowed by a valuable discueaion.

•Warren (W. H .):—The atrenrth and elastieity of New South Walea timbera of 
commercial valué, pp. 24 witn 15 platea, Sydney. Govt. Printer, 1887. Records of a 
valuable series of tests (includes ironbarks), with desoription of tho apparatus 
employed.

•Warren (W.H.) :—Australian Timbers. Govt. Printer, Sydney, 8vo., 67 pp., and 
44 platea of diagrama. Published for tho Chicago Exhibition Commisaioners, 1802. 
It is an enlargement of the pteceding work, and is the best work of the kind at the 
preaent date on the aabgect of which it treats. Prof. Warren’s works are the 
standard onea on the tests of Australian timbera.

Woolla (W '.):—A contribntion to the Flora of Australia, Sydney. F. White, 1807. Atpp. 
223-246 is a chapter entitled “  Speoiea of Eucalyptns arranged according to the 
Cortical System,”  including at p. 241 some valuable notes in regard to onr ironbarks.

WoolU (W.) ;—Lectnrea on the Vegetable Kingdom, with special reference to the Flora 
of Australia, Sydney. C. E, EuEer (1879). At p. 116 ia a chapter, “  Notes on 
Eucalyptus,”  including at p. 123 some brief notes on ironbarks.

Woolls (\V.):—Eucalypta of tho county of Cumberland, their classification, habitats, and 
uses. Proc. Linn., N.S. W., v, (1881). A t page 503 ia part v, which deala with the 
ironbarks.

Woolls (W .) :—The planta of New South Walea. 
ironbarks at pp. 51 and 53.

Govt. Printer, 1885. Brief notes on

PefereTtee to Pfoíe.—a, crebia ; b, paniculata ; c, siderophloia ; d , sideroxylon.
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Botanical Notes

M b. J ames Walsh, of Porest Eeefs, viá Milthorpe, sendstmgs of a plant to 
the Department, remarking, “ I t is n o tv e r j co¿m on iu the diatóct an^

M  m f  k í o í j f  í  ’ /I  1*  ̂ 1? Aleaselet me know if it is worth attention m regard to cultÍTOting it, &c.”  The
í  s b o L n ic ir n a ír ^ ’ Z  í“ conspicuouB flowers.l i s  botanical ñame 18 Acrotriche serrulata, and it belongs to the natural
d S r n f t ’a rT ,lT t" 'í" '^  suchplants ^sSpacrU, Pive-corners, &c. l l

í   ̂ previouslj recorded as a hee-plant: and while
all plante tound useful in this respect should be conserred as far as nossible 
it does not appear profitable at present to cultívate and propágate thís one’ 
2 Z T '  dealing with nativo s h r u K f  fhís
StivaÜ on T h ^ n  desirable honey-yielding plante availablé for
S e ^ ¥ n f  ;b príl correspondence on the
tW bS -íeeper ® “̂ ^¡genous ornot) to

P a r s l e y  p e e n  a s  a jí I n s e c t ic id e .

The plant knownbythe above ñame is not a fern atall but its foliano 
thought to reeemble that o£ a fern, although it is more rigid than that o£
f lo i^ r í''''Its boLn'í“ f  appearance, ald  it bears whití

S ' I S f   ̂̂  the f i^ e 'p i t 'o f^ a ío o í ’“ !fw o u

T h e  C dt.a v e ,

thk Inspector, Dubbo, draws attention to the valué of
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rich crimaon colour, not unlike that of the prickly pear, and it had an 
agreeable acid flaTour. The pulp covered a large rough stone, cootaining 
eeveralseeds, and ifc was eTÍdently caten by the natives as greafcnumbers o£ 
the bate atones lay about.”  Three Ex:peditíons, p. 82,

The tree ia certainly a very handaome one, and has a full leafy top, the 
foliage being tery graceiul. The timber is but of little use, but the tree beata 
large quantities of crimson ftuifc 1  orfinches in diameter, aour, yet pleasanfc 
to the taate, and, with a liberal addition of sugar, good jam may be made from 
it. The pulp encases the stone fot a quarter of an ineh or more. The 
colane therefore ia drought resisting, it is handsome, it makes good fodder, 
and its fruit is not to be despised,—a combination of good points which 
should lead to its conservaíion and propagation in the arid districts of the 
West. Haré readers of the Oazette propagated this tree to any estent ? 
The Department would like to encourage the propagation of this valuable 
tree, which, by the way, also goes under the ñames of native peach or 
nectarine, mooley apple, and sour plum in difEerent parts. It  may ne added 
that the acid fruit enables travellers to endure the inconYenience of want of 
water for manj hours, and that the stones ar? often used for bracelete, &c., 
like quandongs,
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Pruijiijg/

Bt  a . h . b e n s o n ,
Fruit Ejpert»

a thorough knowledge o£ tte  principies of pruning fruit-trees is shova more or leso in nearlv evev^ n  -r '® / , .
i8 detrimental to our fruit i a d « s t r y L o S t h a t  the n f e  want
£ f f ®  V ” ®® proportion o f the iofU Sr fru!Í produS^'^The

frmt ,h ich  i, ,o  ¿ L ™ r r °  k  ̂ E Íg lin d 'S  “. “ íd r a 'te  ™

ü « § S i g
S ü i M i

prscücal «perience, and are n oi^ pU ed  to L w ^ ou íh
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removed afterwards, so that the energies o£ the treo aro devoted to building 
up the necessary permanent bcanches rather thaa towards mmecesaary 
growths which aro of no valué. Many varieties o£ apples and pears are 
greatly beneíited b j  this plnching baek of laterals, aa it clothes the main 
limbs of the tree with a syatem of fruit apura which will bear abundaut fruit, 
and that where the tree ia best able to bear it. Suoimer pruuing is of great 
valué in the shaping of youug trees as will be noted uuder the treatment of 
the trees year by year, aa, if  uf^leeted, the laterals that might have been 
converted into fruit spurs will have to be removed the following winter and 
the result will be a long bare space with no fruit-wood.

Summer pruning has, however,its drawbacks, as, in the first place, it requires 
to be very carefully done and necessitates the employment of skilled labour; 
and, secoudly, it requires to be done at a time that one is usually very busy.

Pruning to restore vigour to the tree is only applicable to oíd trees in 
which the root is still sound and vigorous and abie to carry another crop.

The form of pruning best adapted to New South Wales couditions is a 
modification of what is known as the “  vase”  system on a low head.

This form of pruning properly carried out gives a tree strong branehes, 
haviiig a general upright tendency, that is ahle to carry its fruit without 
assistauce, and that is effectuaUy shaded in the centre from sunburn or scald. 
This latter consideration is of great importance, and, if negiected, it leads to 
seriouB losa in a hot climate.

The height at which the tree is to be headed will be influeneed by looation, 
as it has been found by experience in California that the higher the prevailing 
summer temperature, and the greater the ariditv, the lower the tree should 
be headed, and what applies there should apply here.

The advantages of low heading are accessibility of fruit, ease of pruning, 
symmetry, solidity, decrease of danger from winds, and greater facility to 
approach the treewiththehorseincultivatioE. Where the trees are properly 
trained with low heads and obliquely-rising hranches, as shown in the 
aecompanying illustrations, one can get much nearer to them than in the 
case of trees headed high with horizontal or drooping braucbcs. These are, 
however, not all the advantages of low heading. Another very important 
thing in a hot climate is the shading of the trunk and prevention thereby of 
Bunhurn, as well as shading the ground around the roots. It  is also found 
that hranches atartiug from near the ground make a more vigorous growth 
than when the tree ia headed higher.

In order to get trees into the shape most desirable, it is necessary to com- 
mence on the youug tree as soon as it isplanted out. In choosing trees from 
the nursery, always selecthealthy clean-grown trees—those with a stem free 
from laterals for the first 2 feet being preferahle. Do not attempt any pruning 
hefore planting ont, ñor is it necessary to do any pruuing in the nursery, 
except it is to removo superfluous laterals in order to facüitate cuitivation 
whilst in the nursery and packing the trees when dug.

Having thus secured good trees and planted them out, the first and most 
important step in the formation of your tree is taken, Whatevcr idea the 
grower may have aa to shaping hie free, it must be cut back when planted. 
Liftiug from the nursery has destroyed a part of the root system of the tree. 
and thetop mustbereduced accordingly. The grower who dislihes to sacrifice 
the fine top, will sacrifice future growth and vigour byretaining it. Tbe tree, 
may struggle through and regain vigour, but it will be for years smaller and 
less vigorous than if it had been properly cut back at first. I  cannot empbasise 
this point too strongly, as on it depcuds, to a very larga exteiit, the future 
vigour of a tree, and its capacity to bear fruit.
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to head at a height o f from 15 to 18 
iDCftes.

HaWng decided on the height, the nexfc 
thmg 18 to remove the whole o f the top as 
shown m the illustration (cutting back 
at planting), tafcing cara to cut just 
aboTe a atrong bud, pointing in the 
direcüon of the prevailiDg wind, aa thia 
wiJl teod to braoe the tree againat it, and 
keep an upright growth. The cut bv 
v-hich the top is remoTed ahould he as 
olean aa possible; and, if poeaible, it ia an 
^vantage for itto  alope from, rather 
thnn to, the sun.

p e  distance from the bud at whieh the 
cut should be made is beat shown by the 
aceompanving illustrations which 1  have 
tasen from “  Barry.”

HaTing cut the tree to the deaired 
p ight, allow the top three, four, or five 
buds to grow to their fuU esteut, taking 
care that they come out at eren distances 
aJong the stem, ao as to gel a properly- 
balanced head; and it is better for them 
not all to atart from the aame height, but 
for each auceeeding branch to be 2 to 3 

CcttisgBack at Puvtisg »ichea lower than the preceding one, as
tbis will tend to make a much stronger

Haring aelected the neceaaary b ra S e ^ to T T m

1  2
So- 1 -  The cut ií  too £ir (rom tbe bud,

3
2.—It is too cióse to the bud.

Ko. a —It is the right distance from the bud.
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them all after eutting away the top, cara being taken not to cufc them too 
cloee and tbuB destroy the strong bud at their base, whicb will have to produce 
the future limb.

ín  forming tbe bead be sure to bave the main limbs well balanced; and, 
as a general rule, I  may say, three branches are preferable to four, and four 
to fire.

G-enerally speaking, it will not be necessary to do anything ín the way of 
pruning during the first year’s growth unless it is eicessive and in danger of 
splitting the tree, when it may be necessary to shorten in ; but, ordinarily, it 
is bettor to leave on the whole as a good root systcm will tbus be developed, 
and the main stems strengthened, At the end of the year the tree should be 
cut back to within from 6 t o l 2 inches of the original heightatwhieh it wascut,

Fiest WrsTíR Pbunikg. Secokd ■\VrsTEB Pettnisg.

tbe obiect being to produce a thoroughly strong foundation on tvhich to 
build the future tree; as, should the young wood be left on and go to fruit, 
though an earlier retum would be obtained, the tree would break, and at threo 
to four years would be straggling and ill-for(ned,requiring tobe propped all 
round to carry its fruit, wbich will also be of inferior quality. And, in addi- 
tion, it will be impossible to do anything with horse cultÍTation in sucb an 
orchard, as it would be impossible toget nearthe trees, tbus requiring alarga 
amount of costly and otherwise uunecessary hand labour. There is no economy 
in getting men to do labour at bigh rates which can be better and more- 
thornughly performed by a horse and at a vast saving of time and money.

The following spring, eacb of the three, four, or fire branches that have 
been left will throw out branches all along their length, and, of these, only 
the two upper ones on each branch, on opposite sides oí the branch, andhaving 
an upward tendency should be left. All the others, after making a growth 
of 2 or 3 incbes, should be pinched back so to produce, a tuft of leaves, as 
was done on the main stem the first year, to shade the branches, and throw 
out fruit spurs, which will produce fruit the following year. At the end of
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tlie Bwond yoar you will thus hara a stocky, well-shaped, evenly-balaiieed 
tree, having aix, eigHt, or ten well-developed branches, wbich will haTe to be 
^OT^ned m to a length of 15 to 18 inches from the previous year’s cut, 
Ine loUowing epring, eacb of the sis, eight, or ten branehcB are treated in 
the same manner as the three, four, or fire branches were the preriouB year, 
that IB to say, ooly the two top buds of each branch are allowed to grow to 
theip tull Mtent. all the othera being pinched bacfc after they haré made a 
growth of 2 or 3 anches as described in the remarks on snmmer pruning.
• V ® thcBo operations will be a strong, upright tree, of about 4 feet
 ̂ j  begin bearing, and onc that will stand up under a fair crop

o rmt evenly dietribated orer itB branches. By this method of pruning, the 
orchwdist will get his first fruit thirty months after setting out his orchard: 

u , in many, if not most instances, it is advisable to delay a year longer, as 
when eroppiDg is commenced too soon, before the trees are able to stand their 
rait, there is a risk of hreakíng them down, and also of materially iniuring 

their luture health and productireness. It is like hitching np a raw colt

^ d  expeeting to get the work o f an oíd horse ont of him, the reeult being he
been proplrlwtreatea, he vould have been of most valué. J r  •

its third winter pruning, and its
appearance after being pruned is shown by the above iUustration.
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Tlie extent to which the treelias to be cut baelc at this pruníng will depend 
on the Btrength of the tree, and the kind of fruit. Generally apeaking, a 
good rule to go by is, the leas the growth, the more ia proportion shonld be 
the cut back,

Under favourable círcumstances, we shall now have a tree from 6 to 7 feet 
high whon pruncd, more if the growth has beea extra, the branches of which 
haré a general upright tendency, which will enable them to carry much more 
fruit than if left to strajgle allorer the place, and, moreover, cultivatíon may 
be carried right up to the trees, From this atage onwards the trees will only 
require a yearly shortening in, cutting out any branchea that interfere 9̂itfa 
others, also, o f course, ali deador dying branchea. 'W’heiiitisfound that the 
tree is of a spreading habit uaturally, always, in pruning, cut to aninner bud, 
which will tend to confine i t ; and, if  the tree is melined to grow too upright, 
as is the case with some plums and pears, always cut to an outer bud; and, 
if it is desirable to continué the limb ia a given direction, cut to on iuner 
bud one jear and an outer bud the next.

These general rules apply,jwith certain modifieations,to all deeiduous fruit 
trees—the especial class of pruning adapted to different fruils beingtreated 
further on, With regard to the pruning of eiisting orchards the foilowing 
adrice may he o£ valué. In the flrst place, all branches, Crossing or in any 
way interfering with any other branch, should be removed ; and if  the cut 
is a large one, it should be made with the saw, and the edges of the eut care- 
fully trimmed with a knífe, and the wholo covered with grafting-wax, or a 
dressing of shellae diasolved in alcohol to the consiatency of paint, and 
applied with a brusfa. This entirely prevenís the wound souríng, and, when 
the edgej of the cut have been well trimmed, a new growth of bark will 
sooii cover the cut. All dead, broken, or dying branches should he removed, 
and also all branches growing from the uníer side of the limha which tend 
to trail on the ground, or, at any rate, opea up the top of the tree, letting 
the sun directly on the branches, thus scalding them, and causing much 
dead wood. The trees should also bo gono over carefully, and thinned 
out, or shortcned in where necessary; but, at the best, if the tree has 
heen improperly started, it ia a hard job trying to pulí it into anytiing like 
a decent shape.’

The toüls required in pruning are a good kuife, a pair of 9-inch shears, 
aud a saw, of which tho Hatch pattern o f the California pruning-saw, made 
hy the Pacific Saw Company of San Francisco, is decidedly the best. As 
will be seen from the ilíustration, the saw somewhat resembles that used

PacsisG Saw.

hy butehers, except that the blade is much narrower, of an inch in width 
boing ahout the best size for general work. The blade revolves on a swivel, 
80 that it can be uaed in any position required, and, as the teeth are fine, it 
makes a very deán cut. Another advantage o f this saw is that, should you 
break a blade, you can fit in another in a minute or two.
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These saws can now be obtained from Messrs. Laseetter & Co., of George- 
atreet, Sydney, and, though expensÍTe, their cosfc is soon made up by the extra 
amount o£ xvork tdey can d o ; and, speafcing with a considerable amount o£ 
actual eiperience or their use, I  can strongly recommend thero, and I  am 
Bure tbat any ooe wbo once uses them will nevcr use any other. All beavy 
pruning ahould be done in winter when the sap is down, and tbis applies 
alao to citnis trees, though citrus frees may also be pruned at the end of 
summer, as they aro then in a partially dormant state before making their 
autumn growth, Amongst decidnoua trees pluma are generally the first 
ready to prune, and are followed by pears, apricota, peaches, and lastly apples.

The general effeets of pruning may be summarised as follows:—
1- Cióse pruning, Trlien the tree is dormant, induces tree growth. Henee, 

if a tree is teeble or has not grown as could be wished, it should be 
closely trimmed in the winter season, always cuttingjust abore 
healtliy buda,

2. A  severe shock to the tree, whilst the sap is flowing freely, causes
the tree to throw out fruit-buds and spurs for the next season, and 
pruning whiUt the tree is in blossom will cause that crop to set.

3. When tree growth is desired, prune whilst the tree is dormant; but,
if fruít is desired, prune either root or top whilst the sap is flowing.

4. For plums, prunes, and [apricota, leave all the small spurs growing
along the branches, uo matter whether the tree is young or oíd, 
for on tbem the bulk of the fruit is grown. Ilead in well from 
theoutside,which tends todevelop these spurs, andalsostrengthens 
the tree, and the fruit is grown where the tree is best able to bear it,

5 Apples, peaches, and pears are inclined to bear nearer the tips, and 
young trees should be wcli headed in during the winter season, both 
to give the tree symmetry and strength, and also to induce a more
vigorous wood ^ w t h , and prerent a prematura bearing of fruit__
a fault that ísew South Wales fruit-growers do not seem to 
appreciate, but whieh is, nevertheless, a rery serious one.

S o fa r in  myremarks.on pruniug I  haré confined myaelf priucipally to 
shaping the trees from the time of planting out till ready to bear, so as lo 
get a strong, well-grown tree, able to carry its fruit without assistanee 
and 80 shaped that one can cultirate rightup to the trunk withhorse-power. 
I  will now endeavour to explain, in addition, the modiflealion of this 
pruning as applicable to different fruits, for, though the shapin<- of all 
deciduous frmt-trees is practically the same for the first three or four years 
the suba^uent pruning is entirely different in such fruits as the plum and 
peach. The peach bears all its fruit on one-year-old wood, whereas a plum 
fruits on two»year-old wood, and on tho short spurd all along its branches.

Pruning the Apple.
The inanner o f pruning described preriously applies rery well to the 

apple. It is best to plant yearling trees, and they may be headed bacfc to 
froin 15 to 24 mches, according to the idea of the grower. But, it headed at 
24 lachep, care should be taken to let tbe first brauch come out at about 12 
mches from the ground, and the other two, three, or four at regular interrals 
above i t : as, as I previously explained, this makes a much stron<^er tree than 
it all the branches start from about the same spot. I  have noted this 
objection in most of the apple-trees I  have seen in the Colony, and also the
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fault of allowíng too many main branches to start directly from the trunk. By 
doing so, one never gets as strong a tree as would ha^e been obtained had it 
been praned as I  described. ‘VVhen apple-trees are of a cióse erect habit 
of giowth, iu pruniog, always cut to au outer bud, as that will tend to spread 
the tree_; and i£ the trees are of a naturally spreading habit, cut to an inner 
bud, wbich will tend to confine it and cause an upward growth, Even the 
most spreading tree, if properly pruned from the first, can be made to grow 
upright, and allow cidtivatioa to be carried ou rigbt up to the trunk. The 
^vautages of low heading applj to the apple as well as to other trees ; and 
if the tree is started right, witb a well-batauced head, and the branches well 
cut back to throw out strong laterals and strengthen themselves, and not 
allowed to crowd eaeh other, you will haré a tree come to bearing that will 
be strong and shapely,and that will carry its fruit witbio easyreach. Many 
apple-trees require little attention after they are orce forraed, but, where 
branches several feet long are thrown out, they must always be shortened in ; 
even a tree that has been started well would be spoilt if  au excessive 
straggling growth were allowed to remaiii on. Care must be taken in warm 
districts not to prune apple-trees too mueh.after they are shaped, for, as a 
rulo, they require all the foliage they cau grow to protect the tree and fruit 
from sunburn.

The pinching of laterals as previously recommended ís often of great valué 
in the case of the apple, as the laterals are thereby converted into fruit-spurs, 
andthebulk of the erop of the tree is thusgrown along the main limbs instead 
of towards the end of the branches which is often tne case with this fruit. 
Most apple-trees produce the greaterportion oftheir fruit on two-year-oldwood 
or on spurs, but in some cases most of the fruit is grown right at the end of 
the limos, causing the tree to bave a very straggling and untidy appearance, 
tbrougb the weight of the fruit bearing the limbs down.

Pruning the Pear.
What I  bave already stated with regard to tbe general training o f tbe 

tree, and also what I  have just written respecting the apple, applies to the 
pear. Cutting to an inner bud when it is desirous to confine the growth 
and to an outer bud to spread the tree, and to an. outer bud one year and an 
inner bud the next wben it is desirous to continué the tree in a given 
direetion, applies with equal forcé to the pear. Some pear-trees are o f a 
very straggling growth, and for these no hard-and-fast rules can be laid 
down, all that can be done beiug to gíve the limbs a general upright 
tendeney, and keep the tree evenly balanced by sbortening in long straggling 
branches.

Pears are best set out as yearlings, but if larger and stronger trees are 
deaired two-year-olds may be planted safely.and in tbis case tbe trees should 
be beaded as yearlings whilst in the nursery, and must be pruned on planting 
out similarly to the yearling trees that have been one year planted out—See 
illustration on page 767.

Pruning the Apricot.
The apricot is a rampant grower, and if  not kept well cut back it will 

straggle in every direetion, and either split, to pieces by the weight of its 
fruit or be torn apart by beavy winds. Its pruning, tberefore, requiresvery 
careful attention in order to get strong symmetrical trees.
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Low heading and aii oblique upward teiidency of the main branches is 
absolately neceasarj, as ie also the prerenlion o f Ibrks. Each braoch must 
haya a hold o£ ita own on toe mam truok, and, in ordor to do this, ifc is 
nacessary to start them i'rom diilerenfc heigbts along the trunk, taliiiif* pare 
to balance them properly. I£ this is aot done the tree is very apt to split 
The apncot 18 rather peculiar in íts method of bearing fruit, as, like the 
peftcii, it beara on one-rear-old wood, and, like the pium, on spurs of two or 
more yoars growth. íhen, again, it is peculiar in its method of growth, as 
each season’s growth is furuished more or leas along its growth with laterala, 
thus causmg a modification in pruning, for, in addition to au annual 
shortening m, it is necessary to cut back theso laterals to a length of about 
2 mehes, thus converting them into fruit-spure, whioh will bear fruit the 
tollowmg eeaaon. Moreorer, the raain weight of the fruit is distributed 
thereby all along the maiu branches, or just where it is best able to be 
borne. _ The apricot does very well with eummer-pruuing effected as soon as 
the fruit is off the tree, ao that the young wood formed will have time to 
barden before winter. Summer-pruníng is, however, not applicable in most 
cases, as it comes on juat at the time the fruit-grower is most busy, and, 
unless thoroughly^ doce, it is better left alone, the necessary shortening-in 
being left untü winter. Whenever it is necessary to remove a large limb, 
nlways írim the cut carefully with a sbarp knifo, and eorer the wound with 
rubber paint or sheilao yarníah ; otherwise it is very api to die back and ruin 
the tree.

Pruning the Cherry.
Head low, taking care not to rub off tho lower buds of the trunk, but let 

them grow out a couple of inches or so, and then pinch back, as this gires a 
tutt of leayes that will abade the trunk. Young cherry-treee easily seaid 
and theso tufta of leares are a prerentire. Scalding, even though it may not 
entirely destroy the tree, will cause gum, whieh ia the most iniurious diaease 
attacking cherry-trees.

p e  general rules for pruning deciduous fruit-trces apply fully to cherries, 
but atter the tree is thorougbly shaped the lesa pruning it geta the better 
as pruning la rery apt to produce gum, and consequent decay. Oniy broken 
or Crossing branches should be removed, and these it will be found best to 
remore m midsummer, after the crop ia off, when there is leas lifcelihood of 
gum than at anyother time. The wound shouldalwaya be carefully trimmed 
and corered, as adrised in the case of apricots.

Pruning the Plum.
Head low and cut back hard for the fipst four years, as the plum often 

makes eicessire growth in a aeason, 8 to 10 ft. being not unuaal. I f  this 
you haré a rery straggling, untidy tree, the branches 

ot which, when in fruit, wül rest on or ueat the ground. Summer-pruning 
is not adnsable m the case of the plum or prune. It  is fouud preferable to 
prune m winter, a stronger tree being obtained by so doing. Do not thin 
out the head of a plum-tree too much, but spur in all laterals and convert 
them int̂ o frmt-wood, so that the weight o£ the crop may be distributed all 
^ong the main branches, which wiU enable the tree to carry much more 
&mt than if allowed to carry its main crop on or near the ends of branches 
Most pluma bear their fruit on two-year-old wood.

After haring got the trees into good ahape, some growers allow them to 
go tor a year unpruued, as they will in that case throw out fruit-spurs along
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their whole length, aad only a short new growth will be made. Ibis new 
growth, and a portioa of tlie oíd, ie eut oS the following winter. Plums and 
prunes often do better b j  ouly being shortened iü every two or three years 
after coming into bearíng. This rule bolds as well with pears, but will not 
do with peacbes, npricots, or Japaneee plums, 'vliich latter require similar 
pruning to peacbes.

Pruning the Peach and Nectarine.
As with other fruit-trees, low heading is advisable in the case of the peach, 

and in order to get a sírong freo it is also uecessary to cut back very hard till 
the tree ia gÍTen its desired shape. After that, a severe yeaily pruning is 
necesaary in order to produce good fruit, as peacbes grow all their frmt on 
year-old wood. A  rery great mistake in peach-culture is allowing the trees 
to bear too early, and, eren when oíd enough to bear, in not pruning enough 
or tbinning the crop properly; for, in order to get size and quality, it is 
ahsolutely necessary to attend to tbis very carefully. One o f the most 
successfuí peach-growers in California speaka thus of pruning the peach;— 
“  There is no danger of pruning a peach-tree too mueh. Cut off nine-tenths 
of all the new wood, and yon will then have to thin your peaches. la
Í>ruaing bearíng traes I  leave frota 4 to 8 inches of new wood, taking care to 
eave this on the largest, healthiest growth, as the largest limbsaiways produce 

the finest peaches. It is only by very careful pruning and thianing ont that 
a peach-tree will reraain vigorous and produce a crop of fruit eve^  year. It  
is an error to cut ofE all inside branches as the limba grow up, as after a few 
years yon have quito a long limb with no lateral branches. I f  you wiU 
retain the lateral branches you can eut back to from 4 to 8 inches, and 
still you do not eut it back far enough to get a dead limb, the sap of which 
will eventually run down into the heart of the tree and kill it.”

When peach-trees are allowed to overbear, the' fruit soon becomes much 
smaller in size and poorer in quality, and the tree becomes enfeebled and 
subject to disease and the attacks of tíie insect pests. When a peach orcbard 
has thus been played out by over-cropping, and the roots o f the trees are 
still vigorous, it is often a very good thiag to cut away all the oíd top and 
allow a new head to be formed.

The new varieties of Japanese plums (not the Japanese persimmon 
“  Diospyros Kaki” )  require a very similar pruning to the peach, though 
more wood may be left on. Some of the varieties are of a larga size, good 
quality, and their shipping and keeping qualities are of the best. I  strongly 
recommend their bemg grown extensively in the warmer districts where 
ordinary pluma do not thrive, as I am confident they will do well if giren the 
necessary care and attention ; and, also, I  am of opinión that it will be poa- 
siblo to sendthem successfully to England, where they will be snre to fetch 
fancy prices.

Pruning’ the Fig.
The height of which the fig is to be headed will vary according as to 

whether it is required for drying or not. When reqnired for drying it is 
generally advisable to head high, so that you can have a clear well-kept 
spaee under the trees from which to gather the fruit when it falla. Por 
table-flgs head low, as it is necessary to pLck all the fruit. In  forming the 
head it is best not to have more than three main branches, as it is not well 
to crowd, All branches starting from the under side o f tho main limbs 
should be removed, and those growiug upright or slightly spreadiug rctained.
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After you have got your tree into necessary sliape tho less prunins vou do

Pnining the Almond.
o£ conflned to the shaping
OI tPe tree. Lut back hard at plantmg and allow three limhs tn otn-f  ̂n®

S i i l l f s s
Pruning of SmaU Fruits.

necesaarj consista mainly of the removal of oíd and worn out wood^and^ m 
the ahortemn- in of yonng growfchs. The suckera grow¡n<  ̂up in the centie

rfquirea^eLatíng T h eu  
ta L  ¿ T  7 ’^ "-"-d  be alio J d  to
Í t n r w f c ;r L r g :¿ ^ ^ ^ ^  andmostsnitable

the blackberry and the raspberry produce their 
fruit on the canes of the previous seaaon’a growth, and the canes S t ir
f e c i n  further^alue knd must be r ^ L t d

and fi, ®“ t away the oíd 'canes and top back"
a r f  .young canes at the same time, in Winter These fruits
^ r r A L ^ e ^ U  “ f ?  t«llis , and in the case of the black­berry the growth la often so excessive that it is often necpRssrv +n

i g s i S 5̂ s > s s ü S «
Pruning of Citrus Trees.

pincheí back1o‘L“ to^h branches should aleo he

¿ s ~ H « H = Í 3ÍSia
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tend to proteet the.bark from sunbum until euch time aa tbe top shadea ita 
owntpunk. Hayin" giren theyoung tree the uecesaary sbape for a atart, tbe 
aubaequent pruning ia very simple and consista in the remoral o f water apronta 
and other superfluoue branchea and a ehortening ¡n of esceasire or straggling 
growtha—taking caro at the same timo to keep the head moderately open, 
but not so open as to allow the aun to shine directly on tho trunk or main 
branehes of the tree. AH brancfaes growiug from the under sido of the main 
limbs which would haré a tendency to grow to or near the ground shoiild be 
cnt off—but beyond that and the neeessary pruning juat mentioned, the leas 
the knife is used on an orange-tree the better.

The pruning of older trees consista mainly iu the remoral of dead, broken, 
or auperfluous branehes, and keeping the íead fairly well thinned out. By 
thia means the treea will be kept in good health, and will produce a 
fair amount of new wood annually, on which the succeeding season’a crop 
of fruit will be borne, as the orange bears ita fruit on one-year ola 
wood onlr.

The Leaion/
_ The pruning of the lemoii in nursery, and also when first planted out, is 

similar to that of the orange, juat described. But as thelemon ia ofton a verv 
rank and straggling grower, it is neeessary to cut back all straggling, and 
eices8ire_ growths in order to keep the tree symmetrical, aud to prevent 
ita breaking apart from the weigbt of its fruit. I f  unpruned the bulk of the 
fruit is borne on the esiremitíea of the branehes, whereas, if the straggling 
growths are checked they will throw out laterals, and the fruit will be borne 
more in the centre of the tree. Straggling growtha growing on to or near 
the ground ahould also bo removed, as the fruit growing on them is of little 
valué, and they give the tree a very untidy appearauce. When remoring a 
larga limb always he careful to make a deán cut, and to trim the edges with 
a aharp knife, covering the whole of the cut with grafting-wax—rubber 
paint, or shellack dissolved in alcohol to the consisteney of paiut. I f  
this is negleeted, the wound is very apt to sour and produce the much dreaded 
bark or collar-rot, which if  unattended to will in a short time destroy 
the tree.

Maudarins.
The pruning o f the difPerent kinds of mandarins, is at first similar to that 

o f the orange, and in the case of the Emperor and Cantón varieties, the 
subsequent treatment is very similar ; but in tbat of the thomy mandarín it 
is neeessary to prune much more extensively as the tree is naturally such a 
compact grower—tbat in order to produce annual crops of good fruit, it 
requires a vigorous system of thinning out, so as to produce the neeessary 
new wood on which to grow the auccceding seaaon’a crop of fruit, As a 
general rule, the thorey niandarin only bear¿ a crop of fruit every other year, 
and then it overbears, the trees in many caaes being literally covered with 
fruit, generally  ̂o f a small size. The following season there is no crop, as the 
growing of thia heavy crop has taken all the energy of the tree, and no new 
wood has been produced— so that it tafees the trees a year to recupérate 
and grow new wood for the next crops. If, however, the trees are thoroughly 
pruned, instead of haviog a very heavy crop of undersized fruit one year and 
more tbe nest, regular crops of larger fruit will be grown which will more 
than pay for the extra trouble and expense of thorough and careful 
pruning.
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Pruning of various other Fruit Trees.
The pruning of tho walnut—chestout and loquat—consista mainlv in 

the removal o£ brokon and superfluous branches, and the growing of the trees 
at first with a general upright tendencj, so as for them to be out of the way 
of cultiTation—taking care at the same time not to expose the trunk and 
branches to the direct rays of the sun.

The quince, cherimoyer, and persimmon, simply require a judicious tbinning 
out of superfluous branches, and a ahortening in of escessire growths so as 
to maíntain the symmetry of the íree. The passion fruit simply requires to 
be kept in shapo by the pinehing back or removal of straggling vines, and oíd 
viues may be reuovated by cutting back all tbe groTth to the mala stalk, and 
allowmg a new growth to replaee that cut away. For the pruning of the 
grape vme, I  will refer to Mr. J, A. Despeissis’ artidcs on this subject in the 
Qazette, and the differeot methods of pruning the olive, I  will defer till 
treating of the growth of the olive in detail.
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Flant Diseases and their Bemedies.

Diseases aijd their Remedies.
By n , a . cobb.

DISEASES OP THE SUGAR-CANE.
{W ith over seveníy illuatraíions.')
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I. M ic r o b e  D is e a s e s  o f  t h e  Stjgar- c a n e . 

fiiimming of Cañe.
(BaciUus vaseularum.^

ñameBefore atfcempting to describe tbe disease to whicb I give the 
Chimming o f  the Sagar-cane, it wül be advisable to glanco at tbe stmcture 
of the cañe plant.

Sugar-cano is a gigantie grass, having a solid stem. From place to place 
on its stalk oceur joints or nodea, and from thesc nodes the leaves grow. If 
the leares be stripped in successiou from one-year-old cañe, the spacea 
between the jornts or nodes (internodea as they are called) are seeu to
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grow shorter and shorter, as leaf after leaf ia removed, 
UDtií at laat the distance from one joint to the next 
dees not exceed a quarter of an inch. At this point 
the leaves wül be fouiid to be no longer green >ut 
white. and to be wrapped snugly together ín a long 
and very slender cone, as shown in Fig. 1 . 'W’hen 
the cañe plant is beeoming mature tbis cone containa 
the inflorescence. At maturity the infloreseence takes 
the torm o f a panicle or plume, and produces seed 
üke manv other grasses, only, of course, on a larger 
sc^e. Cane-growers apply the term arroio to the 
infloreseence ot cañe. This term is used both to desig. 
nafe the flower after it has appeared and the long 
white cone mentioned above. Thus they sav “ the 
cañe has arroived,”  meaning it has flowered; o r “ the 
irost has injured the arrow,”  meaning the frost has

ti'® regardless ot whether the infloreseence is yet formed or not 
Similarly they speak of “  a borer getting into the 
* 1? “ eaning into that part of the

stalk of the cañe where the internodes aro very short, 
near the top of the stalk, say at A, Fig. 1 . Thev 

eay this whethej thero is any embryo of the future 
flower already tormed or not. Both theso ways of 

“ arrow”  are proper enough, but onc 
should be careful to mahe it olear in which sense the 
Word 18 used.

^ T,i J s  the internal struetnre of the cañe
íavs np the plant in various
Í3  ■ squarely across a stalk of cañe, and,
having made a amootíi surface, remove as thin a slice 
as possible. Hold this slice up to the light and it

light the shee appears spotted, the number o f spots 
varymg from 1,0(W to 2,000. These spots are laí^er 

® cedtre of the slice, but small ̂ d  very cióse 
together near the margin. Any one with goml eye-

.  , ,  topniost ]e»vf8- dósi.iin S .ÍÍ.S ',* !'’ ' *  ’  »rrow, or rather the
the mbiTO of theanow. The c»ritv * ' " y  con-lílocatcdbetweenAandB. t » n y  coutaming offeniive nmiter, to be spoken oí lateron.
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sight looking at one of the larger spots attentively will be able to see that ifc 
Í8 pierced by at least two boles. To see these boles ifc is absolutelynecessary 
to hold the slico squarely in front of the oye, for if ifc is tipped ever so 
slightly the boles wiU not be seen. Tbis is because tbo boles run squarely 
through the slice, lengtbwise the cañe—or wbat was tbo cañe, These points 
are more clearly and readily seeii with the aid of a magnifying glass.

Take now a pieee of rotten cañe, such a piece as has been exposed to 
the weather for many months. It breaks open easily. Much of the tissue 
is rotted away and gone, but the fibrea remain. One sees immediately that 
the spots observad in the slice of cañe, showii on Fig. 2, and of whicb we 
bave jusfc been speaking, are the crosa-sections of Abres.

Let US now put two and two together.—There were two bolea in each 
spot, therefore, there are two boles or tubes running through each Abre.

The Abres of the cañe, wbere do they go ? How are tbey distribnted ? To 
ans iver these questions it is only neeessary to refer to our piece of rotten cañe. 
When split, it shows that the Abres pass through the joints or nodes into the 
next intomode, bnt that at each joint they giro off branches at ríght angles.

Fig. of a 6bre of sugar*cand ae seen UAder a powerful mlcroocope. a» a, the
tvo largo Mp'VosstiIs; b and o, two annular vessels, a portion of ooe of the annuloe or rings 
shows in e, but that ia b baa boen torn away.

Whither do the branches go ? It does not take long to And out. The 
branches seem to be ineitricably tangled together at the joint, and thia is the 
reason that the joints of a cane-stalk is so solid ; but it will be diseorered 
that the branches go to one of four places—

1. They go to the leaf belonging to the same joint, or
2. They go to the bud belonging to the same joint, or
3. They go to a root sprínging from the same joint, or
4. They join another Abre, or branch of a Abre.
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The cane-plant, then, is frarersed by a system of fibres whieh ?Í7e off

o/t^bSTr rTnn"J’l r a l f p S f  ^
It 18 through these Tessek that the eap circulatcs. Water taken from tha 

upward through them as sap to supplvthe leaves The
S  hw íh b £ k ° T n .  “ sanie 8ub¿tance8. send them

‘ 1̂. these TCsseIs down to nourish the stalk Hovr
a 7 a 5 m a í! ™Po.-tant as his voins to

Nofc coQtent with this superficial knowled-’ e of the sao ressels let i,« 
esamine them more carefully. A  very thin slice across healthy cañe shows us

tbat the fibres have a rery complicated 
strueture, as is sliown in the preeeding 
page, where the two larger sap-Tcsseis 
are shown to be aceompanied by other 
smaller ressels, called anuiilar resaels.

The walla of the sap-vessels, as well as 
those o f most of the other cells in the 
fibre, are thick and woodj, and it is ou 
thia accoimt that the fibrea are so atrong, 
and withstand decay so inuchlonger than 
the softer tissues.

Tuming now to the tissue composing 
the remainder o f the eane-stalfc we finS 
it to be composed of thin-walled cells as 
shown in Fig, 4, This figure was pre* 
pared from a view through the microscope 
of a rery thin slice of the whíte tissue 
surrounding the Abres. It  was taken from 
aperfectly healthy seedling cañe, and was 
sketehed withm ten minutes after the cañe 
was harrested. As soon as the slice was 
cut, it was mounted in an imitation cañe 
jume, and drawn immediateij; therefore,

, , . reliance may he placed on the fiirare as
aecnrately representiDg the natural liring condition of the cells. ^ These 
ceUs are those in whieh the sugar is contained, and they form, therefore 
S  of theiare^ ^ commercial poiot of view, the most important

In each cell there are flve parts to which we wish to cali attention
1. The cell tcall.
2. The nucleui.
3. The nucleoliié.
á. The network o f  granular protopJasm.
5. The spaces among the meghe» o f  theprotoplasmio network.

eell has a wall which divides it from every other cell, and from tbe 
surrounding air, for it must he understood that among the cells, o f wbieh 
p lp ts  are composed, air always eiists, and is essential. The cell wall is 
thm, and is composed of cellulose, a substanee closely resembling the 
commercial artide known as celluloid. ^ ® ®

1 ^ . 4.—A few cells from the ragar-beaiínir 
tifcjM of boalthy geedUng c«ie. a. ccll* 
waU j ft, nuoleiu; c, intércellmlar roetco 
containingair; d, a oeJl containjijff two 

*  nucleue cootaioior two 
D ucleollprotoplaatüc networlc.
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2. Eacli cell confcains a nucleus, the head centre o f ita aetivity. Tte nucleus 
ia commonlv loeated near the centre of t ie  cell, but may occur near tbewaU. 
Wbon a ceíl ís about to divide and become two celia, tlie nucleua first splits in 
tivo, and the diviaion into two celia aoon followa. A  nucleus already so 
divided ia shown at d. In a ahort time cell d would have become two celia.

S. Each nucleus contains a amaller nucleus called tbe nucleolus.
4, Eadiatiug from the nucleus in an irregular marmer is seen granular 

inatter which íÉorms a perfect network through the cell, and also lines the 
Wall of the cell. This granular mattcr is known as protoplaam, and is beyond 
qucstion themost wonderfulandimportantsubstance known. It is theseatof 
life, and presenta ceaseless aetivity, its partieles for ever moving from place to 
place. I f  one of thethreadsof protoplasm be examinedwith theaid of a 
powerful microscope, the partieles shown in the figure may be seen to move 
aloog the thread in one direction or the other. A l! parts of the protoplasm 
move, but the motion is most plainly indicated by the granules, just as 
floating chips indícate the motion of a quiet stream o f water, or a siraw shows 
how the wind blows, W e cali particular attention to these partieles, because 
we have to mention them again in our doscription of the microbes found in 
gummed cañe, the resemblanee between the two heing so great as to easily 
gire rise to mistakes if the ohserver is noí careful.

5, Einally, we have to notiec that the spaces of the protoplasmic network 
are filled with cell-sap, eontaining cane sugar in solution.

The Symptoms of Gummiag.
"WLen a cane crop is gummed it preaents a variety of symptoms that vary 

according tü the severity of the disease. '\\'hen only shghtly gummed the 
crop appears to be in fair condition. ilere and there, however, will be seen 
Btools eontaining one or more stalka with dead tops. The ba^e of the arrow 
in such cases will be found to he rotten, and usually one or more cavities of 
considerable size are to be seen near the top of the stalk, filled, or partially 
filled, with ofEensive matter. A t first oneis mclined to attributethese cavities 
to the inroads of gmbs or borers. This idea is soon. seen to be mÍ8taken,for 
there is no entrance or outlet to the cavity, ñor aro there any traces of 
excrement, both which faets prove conclnsively that the cause lies in. some 
other direction. The tissue about these cavities is generally brown, black, 
or dark red in eolour, and reeking with a slimy, ofEensive substance, which 
varíes from nearly colorless, through yellow, to brown. Plants whoso tops 
have died from gumming ofton sboot from bnds half way down, but this 
symptom is not peculiar to gumming. It oceurs also in planta nipped by 
frost or by borers.

I f  ü stalk which has died at the top in the maiincr described be cut into 
pieces with a very sharp knife, in such a manner as to leave the cut surface 
quite smooth, a Éoney-coloured gummy matter will, in a few minutes, be seen 
to ooze slowly out and foim in dioplets on tbe ends of the cut fibres. This 
gum is sometimes nearly transparent, soinetimes lather opaque, and varíes 
also in eolour from nearly colontless into various tinís of yellow, according 
to the stage reached by the disease. This gummy matfcír ís usually more 
abundant near the top of the stalk than near the bottom, or at leasb oozes
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out more freely. In tlie course of an hour or tlieroabouts tbese droplets of 
gum become so large as to rúa togetber and form large drops, and if tm  or

fie -  5 .-S tool c f  pummri owe. « .  j ,  «  are diseaeed ttalk», the i j j  d«*d leeve» of which are tóow„
«  6, i . b. 6. Ineide the top c< the aWk »t cwiU be fouDd the cavity oontaiomff offeneive 

meationed in the test. ^

three dozen cuttlngs from badly-diseased sfalbs be laid in a closely-corered 
box over mght one may in tbe moTning colJect from tbeir ends a teLpoonful 
ot yeliow mucilagenous gum. ^
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•í.í'f'-

The gum whieh thus oozes out in sucli quantities, iE allowed to do so, at 
last becomes dry, owing to the evaporation of its water. In  this state it 
appears as bright yellow stains on the end of the eutting. Sometimes the 
gum oozes out in a state so nearlv dry that it hardens as it ¡sanes from the 
fibrcs into a yellow, coüed-up, Rair-like 
body, and inasmuch as oach fibre gires 
rise to one such body, all the Abres 
together origínate a yellow, mossy appear- 
ance on the end of the eutting.

I f  another stalk, which is apparently 
sound, be taken from a stool, in which 
one or moro stalks have beon already 
blighted by gumming, as above described, 
such stalk will be found to exhibit the 
same symptoms, except that the cavities 
and rottennesB at the base of the arrow 
are wanting, Moreover, if  other stalks be 
removed from stools of cañe standing 
near by in the same field, but which, as 
yet, show no outward symptoms of this 
disease, the chances aro that some of 
them will also be found to be more or 
lees gummed.

In some caaes the amount of gum is so 
small as to ooze out in but a trifliug 
quantity, to be detected only with a 
magnifying glass. Finally, the quantity 
of gnm ma;;r bo so small as not to ooze 
out at a ll; in such cases a good micro- 
scope is necessary to demónstrate that 
the gum is present.

Although I have applied the ñame of F¡g, o.—cutung from gymmed. 
gum to this yellow substance, I  do not 
mean thereby to imply that it belongs 
to the class of substances by chemists 
named gume. It  does not belong to that class, as will be explained later 
on. Gumming, however, is a word so descriptive of the main symptom 
o f _ the disease, and one that appeala so stronglv to the common sense as 
being short, plain, and adaptable, that in spite a possible objection whieh 
might be raised on the grouud that the matter from which the ñame is 
derived is chemieally apeaking, not a gum, I  Lave decided to adopt it.

After the cañe is cut and ready for the mili gummed stalks can be recog- 
nised, not only by the yellow dried-up gum that eiists on the cut ends, but 
also by their colour. Gummed stalks generally have an over-ripe appearanee. 
Green and yellow canes, wheu badly gummed, become yellowish or orange, 
«_r even somewhat purple in colour. The ribhon canes show similar altera- 
tions in their yellow stripes, while their purple nr black stripes tend to take 
on a reddish cast. The waxy bloom, usualiy to be seen on perfeetly sound 
cano has disappeared on badly gummed cañe. All the symptoms of gumming 
seem to he more pronounced when they oceur in plant cañe than when they 
oceur in ratoons. An explanation of this fact will he offered later on.

In the sugar-mill the juice of gummed cañe may be recognised by the 
greater amount of lime required for its elarification, and there seems to be 
reasoD to suppose that the crystallisation of the jellies is slower and less

l c»ne. Tbe 
hu  cxxad out and formod luto 

i OQ tilo surface of tbe eutting.
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perfect wlen ther aro derived from gumined cañe. The sieyea used to 
sepárate the fibre írom the juico are apt to clog up when gummed cano i» 
being crusbed. They are eaaily cleaned witb soda.

The foregoing symptoms are those eonnected witb can© so aftachod as to 
produce a marketable crop. In sorae cases, howoTer, tbe gummiog prerents 
the growtb of tbe sets. The planta may roach a height of a foot or two feet, 
büt they then di© back and shoot again from tbe base, or from buda half way 
down the atalk. In sueh a case the loss is total or nearlr so. The gum 
presenta the same features in this case as in milder ones.

Microscopio Featuros of Gumming.
A microscopic examination o f a thin slice across a gummed cañe shows at 

once that the diseas© is not general, but local. The gum, except in certain 
cases, is confined to the Abres; in fact, to the sap-vesseis, these latter being

íV**-'- .'n-

Hg. 7. Thm tlice a c m é  b«d]y gummed e»ne, u  seen under the microeoope-miguified flftr 
d i^ t e m ; o  a flbre, en. of wioee np-^Moels a  fSagged up wiüi gum; i .  microbe. p roróg  

I.u l í *  atteckmg the nme tiwuw; d, ■ oompft»Ü7dyne^llhy Abre whoeo two sap-vessds remam u  yet frec £tom gum.

plugged up With gum. A  erosa-section of a healthy fibre shows the sap. 
T M s e l^  empty spaces, the sap baring flowed out in the procesa of cufctinc 
the seeüon; a eross-section of a gummed can© on the other hand shows the 
MD-Tessels to be filled with yollow granular matter, in other words, gum. 
Xhjg conSnement of the gum to the sap-vessela is one of the most atnling
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microscopio featares o£ gummed cañe. la  adyanced cases, and in the more 
tender tissues at the top of the cañe, thc gumis notso local in ita distribntion ; 
it may, uuder such circumstancea, be found outside the fibres.

Lenses o£ high power show the gum to be swarming wíth microbes' of the 
form known as baeilli. "VVhen tho gum is fresh andyellow in appearance, the 
microbes are all o f one fcind whose features are well shown in the illustrations, 
Píot, 9,10, and 11 ou the following page. This microbe appears to be onenot 
hitnerto described, and I  propose to cali it iacilltié vasculaTum, in conse- 
qnence of its oceurrenee in the vessels o f the sugar-cane. Each microbe has

Rg:. 8.—Ylew of part oí the slic« ebovn íq the precedíng* %ure, but more uugnified';
a, hiDgos fllaraeste; ideo fuo^us fllftineota; e, maeses oí microbe»; d, mftsses of microbe» 
growing in a radinting: maancr oviog to ilie fact thnt the bacüii itdhere tc^ther in chiina.

about it a small amount of gummy mattor, which is a product of ita growth. 
The gum described above as issuing from the sap-vesaels of the cañe has, 
therefore, two component parts, namely, microbes and a viscous gummy 
matter. This gummy matter appears to be a new substance, and to it I  
Iiaye applied the ñame of Boteulin. The Chemical propertiea of vasculin will 
be given later on.

A t last we have arrived at the important question “  "What are the relations 
between these microbes and the diseaae here caíled gumming? ”  This question 
is simple, hut its answer is necessarily complicated. ‘W’hat we wish mainly 
to know is whethor the microbes are the cause of the diseaee. As a result

Ayuntamiento de Madrid



786 Tlant Biseaaes and their Remedies.

o f hupdreds of eareful examínations, I  am able to aav that the disease 
gumming, as described, nerer occurs without the yellow eummT matter iu 
the sap-vessels. o j

The result of eyen a mueh greater number of examinafcions made with 
cqual care showed that the yellow gummy matter never oocmred without 
the microbes, mdeed it is very evident that the gum ia a product of the 
growth of the mierobes. Tois leads to the eonclusiou that the disease uever 
occurs without the mierobes beiog present, and it may be added that many 
cases were oxammed m which, in spite of long and eareful search, none but 
the mcrest traces of other foreign organisms could be found. This is very

_̂X_>yoo

Fí«. II.—BaóíVíu# vaacularum 
from «am-cane, eímned witU 
fucheln > and mou n ted in bolsa in, 
Compare Fig. 9.

Fi?. Tlg. K.-BfiríUut vasculamm
frojn aufar-cane. sUmed with írom a culture on turarmrar 
methyl violet without h » t , and sweetenod wlth abouf ílve »ec 
mounted m water cent of canc flugar, for c(S -

pMlKin with flgiire 9. Cultures 
on gSTs aC flrst
roundish culonies on ths sur* 
la « , hiving to ths unaawsteJ 
eyc «o strueture slther radiated

stroDg evidence that the mierobes are the cause of the disease, but ifc does not 
amouut to proof. ^Ye may mdeed say that if the injurious resulta of tho 
dis^so follow solely from the plugging up of the sap-vessels, then the injury
® re  F 'm aw lj to.the BaeiUus vascularim, hut after all this is ouly a 

qualihed etatement. ■'

InoculatioEs.
In order to show whether the disease ia caused by the mierobes healthy 

planta were looculated with gummy matter from diseased cañe. I  found i t 
to  be nnnecessary to flrst make puré cultures in the way usually adopted 
tor the reason that a puré growth of mierobes could be obtalned without thiá 
precautiou. Plenty of cañe could be found containing no other ortranisra 
in its interior tissues, and adyant^e was taken of this fact in makins 
mocuiations. °

The method adopted will be of interest to students o f plant diseases The 
loocnlatioEs were performed with needles. These were prepared as follows —  
A  Steel needle an ineh long, mounted in a wooden penholder, was ground 
downon anoilstone until its diameter near the point measured oni two- 
hundredth of an inch, and near the hilt one one-hundredth o f aa inch The 
pomt was then converted, by grinding, into aa exceedingly fine chisel or
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■wedge. The position of this wedge, which was of course invisible to the 
naked eye, was indicated by trimmiDg tbe opposite end of the woodea pen- 
hoHer into a similar ahape, and making its edge parallcl to tbat of tbe 
invisible steel chisel. A  second needle similarly mounted was ground dowu 
to about half the size of the 
first; its point was not in any 
w aj altered.

It wae reasoned if  the flrst 
needle was thrust into a stalk 
of healthy cace with its chisel- 
edge parallel to the fibi es, that 
should it,as\v'ae very probable, 
sfrifce a sap-vessel, tlie vessel 
would be split open with a 
minimnm o í injury, and if, 
when thia needle was with- 
drawn, the second and smaller 
needle, bearing the virus, were 
thrust into the same hule thafc 
aninoculation would beaecom- 
plished. I f  this method were 
surroundcd with the necessary 
ppecautions against foreign 
organismsitseemed as though 
it ought to answer.

The preeautions alluded to 
were provided as follows:—
The needles were mounted in 
test tubes as shown hero (Fig.
12), and sterilised, tube and 
all, by heating in an oven for 
several hours at about 300°
Fahr. Alarge glass-stoppered 
bottle was smeared inside with 
glycerine.andallowedto stand 
ovemight, The rind was re­
moved from a piece of selected 
gummed cañe, and the end was 
trimmed well, and it was then
{laced in the glass-stoppered 

ottle. Just previously to 
being placed in the bottle its 
end was retrimmed with a 
sharp knífe that had lain 
for several hours in an oven 
heated to about 300° Fahr.
These operations were per- 
formed in a room as free from 
draught and floating dust as 
possible. It  was argued that 
if the microbes were the only 
organisms iu the selected piece 
of cañe, then a needle could be prepared for inoculation purposes by simply 
dipping its point in the gum that oozed out while it stood in the bottle.

' 2. -  Din$rram to ehow method mountÍD  ̂and sterilUmg 
inociiJating*nGcdle; ff, wecJ^'shaped or cbtsd*abaped end 
ot woodeQ pen-bolder; h, cork; c , top oí les^^be; d, 
«oodec pea*holder; e, needle whoee point is ground to 
correspond in ahape and position with a , t h e l^  of tbe peo'holder.
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Mosfc careful obserrations were made both before the cañe was Beleeted 
and after tbo inoculations were orer, to make euro fcbat no other oroanisins 
were piesent. ®

When inoeulating, the supfaee o f tlie cañe was first ameared with hot wax 
trom a wnck, the flame of which had been extinguished lesa tban a second 
betore. As chance would have it, the iuoeulations were made durins 
weathe^vben little or no dust was floating in the air, namely, after heavy 

1 , inoculatmg needles were taken to the field in their tubes The
chisel-odged needte was inserted through the smear of wax into the cañe 
tor a distoce of half an mch or more and- wíthdrawn, to be ímmediatelv 
íoUowed hr the second finer needle beariug the microbes. The hole was 
th ^  ímmediatelv corered with moro hot wax, and the plante marked for 
further rcfereuce.

Origin, Distribution, and Prevalence of Gvunming.
A  farmer on the Lower Clarence told me that he saw gummed cano siitcen 

years ago on his farm; I  have no doubt of it. The disease is probably 
nothmg new, m fact is very likely as oíd as the sugar-cane plant itself.
_ i  thmk it very likely that the disease occurs wherevcr cano ia ctowd It 
18 altogether improbable that it is confined to a small district in Australia 
U  occura on the Richniond Eiver as well as the Clarence. Cane-planters in 
y  ueeasland have complained o f a disease which is accompanied by tho exuda- 
ion of a yellow mossy substance. In describing the symptoms (pase 7831 

such a nhenomenon is noticed. It  is extremelv likely, thereforeftLt the 
gueensland disease is no other tban gumming. Through the kindness of the 
Colonial Sagar-refimng Company I  have heeii able to examine a considerable 
number of specimens from the Tweed Eiver and from Queensland No 
guai was discovored in these specimens; this, however, does not show that 
gurammg does not occur on the Tweed or in the district in Queensland from 
which these particular specimens were derived. I  have secn gummed cañe 
trom One distnet in Queensland. °

Where in the table on the opposite page the speeimens examined are put 
down as healthy it is by no means to be inferred that the whole crop ivas 
tree trom gummmg. The farms were visited with a small launch. and from 
ThTní,t/^^ were taken at random from as many dífferent stools.
S i l  1. i°" epecimens. This table refers oniy to
farms above Macleaii or to the Upper Clarence. There is scarcely a íarm 
on the Lower Clarence where gummmg is not abundant, and on many of 
them its ravages are only too apparent, ■'

These faets and observations show that gummed cañe existe all through the
S   ̂ farmers above Maleanthat, although up to the present they have escaped serious loss from this 
disease, they canaot m future count on doing so unless they take measurea 
to gnard against it. I  ha-e considered the matter very carefully. an i ¿ n  
see no reasonwhy, sooner or later, the up-nver farms should not cometo the 
same miserable pasa as some of those down river if  the same oíd procedure 

1̂  meaos ofavertingthis calamifyare at hand • a
mmpte and inexpeasive course of actiou, to be soon pointed out, wiU save
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Prevalence.

aoove Maclcan. Why la tli!8 ? Ifc is not, bo far as I  could observe beeanse 
£ a c j  infenontj m the cultivation dowu river, I  believe that our’question 

IB answered b j  the fact tnat the land iii the lower part of the river containH 
n^ore-that is, too much-moisture. Three tlúngs^conduee to E - ^

1. The greater rainfall down rirer
2. Clajey sub-soil withia a few feet of the surfaee 
d. Jjower river banks.

W!Ü be, ñor does it need to be pomted out that if there is within a few feet 
of the surfaee a Bub-soil fhrough which water passes only very slowly what

to I ¿ ;e  ) L  f " í " Luses the m o Kí  i c L t s  “ ¿ r íh ir ? : ■■ “  “■»
These reasons explaiu sufficientlv the escess of gumming on the Lower

Clarence, providing that it can bo shown that the dísease ¡s assisted by wet 
Í1 f  drainage, and this is beyond question trae for l í

apparent that the better-drained^rta suffer lesa thaa 
theothera,thoughall-the eonditiona except this one of draiuage are E

Spread of the Disease.
e x íe n u r o u lw t !  ^ that is apread to anv great
S e r S e  o r i ^ í  case with diseaaea of fungus^aS

= 4 S H ^ m :i m S i S ~ i s

S S  “ nfecfiSns^ T f he líl '''' ' “ ‘ "̂“ P^t.ble with the idea that t íe  diseaae ia

d i ™ t i g t L í r t h ‘S . "  w K ? ' ’  “ “

r e f . E ? E í S  iS H h ? “ r H ¿ l  t

. . d >  inde.a
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and put in the sets notwithstanding. Thcse tbree cases aro thoso o f very 
intelligent farmers, to converse with wbom was to be convinced that they were 
quite rigbt ín tbeir observations. In another case a farmer purposeiy took

Fig. 13.—Diflgram of a cuttiiiir of can© «plit ia  two to sbow fche manoer in wbíeh a djseased fibre of 
cano soQdá a diaeaa^ br&nch to tbo b\]d. a, the diseased fibro contoiniog ^oá tbe Baeiüv* 
w u c u l a r u m ; b , the bud of the into whlch tlie üiscased fibre, a , senda a diseased braocb- 
fibre conÉ^iDíf gum and tbe BaciUvi vaxuUinim ; c, base of the leaf wbíeh fonnerly 
covered the bad, and to which branch fibree are alto seea to pasa; d, a rootlet apriogÍDg Croia 
tbe upper part of the node to which branch fibres also pasa.

sets from diseased plants in order to see wbetber they would reproduce tbe 
disease. The disease Tvas reproduced. I  had an opportunity to examine tî o 
resulting plants, and can certify to the result.
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On the otter hand, on farms where tte crops liave been b£>dly gammed,J 
and iu consequence almos! a total failure, the introdiiction of sets from aj 
district where the diseaae was not koown to be prevalent haa been followedl 
by fairly healthy crops. _ 1

I am able to supplement these faets by others no less conTÍncing. Byl 
carefully foliowing up the branchesof diseased sap-Tesseis at the joint of thol 
cane-stalk I was abío to trace them into the bud, and to show the presenee 
in the bud of the gum and the BaciUus vatcularum. From a number o£ 
eiaminations, I  am convinced that this is geaerally the case in badly-gummed 
cañe, so that in planting badly-gummed sets, i.e., sets out of which gum can 
be seen to be oozing, the farmer is sotualiy setting out a diseased plant, the | 
bud being of courae aetually the new cane-plant.

Remedies and Preventives.
1. Sets.— First in tanb among the measures to be takcn against gummngj 

is care in the selection of sets. All other precautions wiU be in vain if 
gummed sets are planted. “ Anything is good enough for seed” —that is 
one of the bañes of potato-growing. I  fear that it has not been without its 
pernicious effeet on cañe plantations. “  l ío  sugar-boilei will buy that I 
pieee there,—better cut it for plant-cane.”  Has the cane-farmer ever been I 
guilty of this thought ? Let him answer for himself. In some cases I  fear | 
Lis crops answer it but too plainly for him,

Sound sets are easily proeured even without going off the Clarence, where I 
gumming is most prevalent. Any cane-farmer can easily qualify himself 
to select them. Let him simply familiarizo himself with the appearance 
of healthy cañe, and then nse no other for plant-cane. Of course aelected I 
sets will cost more lahour or more money; hut both will be wisely spent, and i 
will be returned manifold at harvest time.

To select sets free from gumming proceed as follows;— Select a deán ' 
place and use a sharp knife (as aharp as a razor), and cut the cañe into sets. 
Cut the stalks into sets from the top downward, and endeaTour to cut nearer 
to the joint further away from the hand. I  make this recommendation 
because the shock of eutting sbatters the cañe on the side away from the I 
cutter, as can easily be seen on examining some euttings. This shattering I 
injures the resuíting seta lesa if the cut is made as here directed. The | 
ínspection will be much easier and more thoroagh if  the stalk is given a ta lf ' 
turn with the left haud aftor each eu t; both ends of a set can then be in- 
spected easily as both will face up at the same time. As the sets are cut they 
should be stacked in long piles with the cut surfaces faeing upwards. After 
half an hour or so, or more if  in. the shade, the sets may be inspected, and any 
gummed sets easily spotted and pieked out. The Ínspection will be unsatis- 
factory unless the cuts are deán, and it will be found ueeless to attempt this 
operation with anything but a thin spedally-sharpened knife. By foliowing 
this method any farmer who has a fairly good erop may get sets fairly 
free from gum, I  am inclined to think, howeTCr, that cane-farmers will find 
it more to their adrantage to encoiiragc a competent person to make a 
specialty of lumishing cano for planfcs. ’J here are from 700 to 1,000 tons of 
seed-caae required annually on the Lower Clarence. I f  a plant-cane specialist 
had access to all the farms on the tíver, and had the pnvilege of huying at 
the market rate— that is, the sugar-mill rate—he could afford to put a gwd 
deal of time into selecting healthy cañe for plants, aud make a good living 
out of the husiness at from 25s. to 80s, per ton, proriding, of course, he
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i
' aelds from «.hich to se.ure his plante foT tho <=omn.g seaeon. \ ery l>kely 

this bueiaess could be combmed rnth some other to adranta^e.
2. Drainage.-Qooá  drabage d e c r e ce  the lose due to

as tboee due to other dieeaaes. The draiimge oa many of the íarms oa the 
Lower Clarencc is not so good as it ought to be. _

3. BurninaiheTr.,h.--W h^n  land is kept contmuouely nndey^^^^
highly desirable to thoroughly bum the tm h  each cuttmg^ ibis
destroTs a vaat number of germ s-not only those of
other aiseases, as ^ell as the eggs and grabe doû ^̂

: the common practice in the Australian cañe d.stricta. and to it no noubt
I they onre their comparatiTO freedom from dieease.

4  Land iteelf contains many of the germs of disease—that is to say, 
after the crop has stood on it fbr a length of ü o e  Ccmeeq'iently ¿  
crop is füllowed by anotber of a different sort
diseasea there will be leas losa from disease than where land is letc con
M y  n S  tie  same crop. Whether this
depende on the markets that aie ayadable. ahsence o!
bate fallow once erery few years does mucb good, both lu rene^mg tne
etrength of the eoil and allowing diseases to run out.

5. Seedlinff^.-Where a crop is derived from euttiogs 
and not from seed, -mleee great care is used tbere .e a p ^ u a l  “
the quahtr of the crop ; the varioty ,̂ "̂8 asthe eay ,^  is Th,s^ 
out of Tanetiea ie mueh more noticeable m crops hke canc and potatoee thau
in that of crops deriyed from seed. _ new

I Of late years considerable attention has been giren to p 
rarieties of cañe byraising seedlioge. Though sugar-cane as i t^ ^
New South Wales, produces, whenallowed, a great I  it nroduces re ír  little fertile seed, so that considerable troiible has to be 
taken to nrodu^ a seedling. That it can be done, howerer, has been shown 
bv Mr  ̂M H. Sameon, of the Colonial Sugar Company, who has 
«¿d i se^ling. It  i8 a thrifty-looking plant, wh.ch
as is usual with seedling cañe. It  s^ms probable that that h
run out may be renewed or improved by raasing ^^n^ from tha^ 
is a line of experiment tLat is ^nthin the power of any i
which Í8 promising enougK to be worthy of atten ion. On tbis

It  is difficult to tell young seedling canes from -^oses of
account I  would reeommend that the o f cañe be

6. I^provitrg hy the
to their

Ayuntamiento de Madrid



Ayuntamiento de Madrid



Tlant Diseases and their Hemedies. 7í)5

fV-

Icreatly improTcd, and so far as we know there is no limit to the amount of 
limproTement-. Thia should oscite endeavour to use tliis simple metiod of 
lüisking progresa, and in fact does do so. The matter ís mentioned here only 
Iheeause, in spite of the obTiousuesa of the plan, it seems to be almostentirely 
joTerlooked by Auatralian cane-growers.
I By selection cañe can be improved in almost any direction we iike—made 
Ito yield moro to the acre, made richer in sugar, made hardier, made taller or 
Ishorter, softer or harder, in fact, as said, improved in any way we wish.

7. S'eio /Saris.— There are plenty of sorts of cañe grown in other countries 
Ithat aro unknown in Australia. The advisabilíty of their introduction is 
Iboyond question, and the (Torernment of New South.Wales, through the 
I iJLp.iriiueiit of Agriculturo, has done a good thing in iniporting many of
these varioties. It  is quito probable that the majority of the varieties 

I introduced may preve inferior to those already grown here, but it is possiblo 
that some of them may prove superior, and this possibility should more 
every cane-grower, to be not only willing but ansious, to gire them a trial on 

I a small scale.
8. JS'uTseries.—A  number of Australian cane-growers have establisbed, 

near their houses, nurseries, in which they carry out oar recommeudations 
5, G, and 7. The plan is higbly to he commended.

9. Selection o f  Disease-resistant Sorts.—This is a subject that needs an 
essay by itself. I  am convinced that one of the greatest improvements 
destined to be made in agriculture ¡a in the line of securing pest-resisting 
varieties. “We stand as yet but on the threshold, yet we can clearly see the 
alluring prospect. What we now posseas in a few caaes, havicg obtained 
them almost by aceident, shows how on the alert we shoüld be to diacover 
varieties as little subject to diseaae as possible.

V a s c u l in  a n d  it s  P r o p e e t ie s  (C h e m ic a l  T e s t s .)
Vasculiit, the Bubstanco formed by the growtli o f tbe Sacillus vascularum 
as it oecurs in sugar-eane, is a yellowish, non-crystallisable, viseid substance, 
haviiig an almost imperceptible acid reaction. The taste is that of a slightly 
soured soiution of, gum arabic. A  short time after oozing out from the ends 
of eut cañe by soiution it converts ten times its weight of water into a fluid 
of the consísteney of mueilage as used for adhesión purposes. Though 
soluble in water it is insolnble in alcohol. The addition of absoluto alcohol 
to the raw substance converts it into a Lard mass, but this is only owing to 
the abstraction of water; on placing the hardened mass in water it soon 
resumes its formei consísteney and appearance. Vasculin is not coagulated 
hy alcohol.

Precipitation of the Watery Solntion.
The following testa were made with watery Solutions o f the exudation 

from gummed cañe. Great care was taben to procure only the growth due 
to the hacillus. ü f  eourse the soiution tested contained an abundance of 
microbes, as it  was found impossible with the means at hand to fllter them 
®ut; hut Ihete is no evidence that this fact would interfere with the 
veaction.

The soiution was precipitated by lime water; the precipítate re-dissolred 
on the addition of hydrochloric aeid. Tlie soiution was similarly precipitated
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P0ta*8iu*n. and sodium, but was no,

r / ¿ " c h l o r i c ¿ r “ '‘ “  precipTtÍtea werê  «d T ^ o lvoV oT T e  a I d S n  ^

but not bj

W aterj solution of Tasculin was precipitated by lead acétate and feTn-!/,

Action on Polarised Light.
m Srarng^o'f polarieed light waa tcBted aa fo llow s;-«2f
w»fP? air-dned guia were dissolved in ten cubic centimetree ot
r n t im e t íe s T fo r f^ 'r " ^  quantity of solution up to COO^ubic
Mn^r»pí,!« ^ * j  beeame clear enough to test in the poJariscope. ThisI
M  n í k l  d ?  T t®  Sansón to have^no effecti

Medicinal Properties of Vasculin.

chango of temperature, disturbance o f  the pulse or oth<»r t

Presence of Nitrogen.

Action of Bacillus Vascnlanini on Solutions of Sugar.
^ e  effect of the microbe of gmnming on Solutions of sugax was one tfaat it 

was o f pnme importanee to inTPstigate Anv reduction , ^ ! . í  f*  í

eren a shght fementation due to its presence might bo the cluse of ’gr?aí
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Plant Düeases and tĥ .ír Remedies. 797

losB, and the same might be true in the brewery using sugar derived from a 
mili crusliing gummeS cañe. I  accordingly procured good samples o£ the 
gum, and having air dried it, placed weighed quantities of it in solution with 
weighed quantities of puré cañe sugar as foUows :—

On Saturday, 29th July, at 10 p.m., 457 milligrama of the air-dried gum 
were placed with 1 gramme of puré cane-sugar in 10 cubic centimetres of 
water, this quantity being used as approaching the constitution of cañe 
juice. Precautions were taken against dust and accidental contarainations. 
On Tuesday, Ist August, at 11 a.m., the whole was tested for sugar. There 
was no reduction in the amount of cane-sugar. A  check was kept in the 
shape of 1 gramme of sugar dissolved in 10 cubic centimetres o f water. This 
also remained unchanged.

This experiment was repeated with even greater precautions, but with the 
same result. There was no reduction of the amount of cane-sugar due to 
the presence o f the microbe.

The amonnl: of sngar in Gummed Gane.
Jn selecting the specimens for the following comparatire anaiyaes I  took 

great pains. I  secured seven badly-gummed canes and sevon canes nearly, 
but not entirely, free from gum, both lots from tho same crop. Every 
precaution was takeu to haré the two lots as ncar alike as possible, except 
in the raatter o f gum. In  this latter respect the one lot contained much 
gum, and the other only traces. It  was found necessary, in order to match 
the gummed specimens in ripeness and colour, to use for tho second lot 
cañe that appeared orer-fipe. There were no canes in the crop that were 
entirely free from gum. The canes of the two lots were matebed in paira, 
one of each pair being gummed and the other not, or practically speaking, 
not. Of a pair, each speeiroen had the same length and uumber of joints, 
and they were of the same diameter, and were taken from the same parfc of 
the cañe, and neither was allowed to show traces of any other disease than 
gumming. In a word, erery precaution that could be thought of was taken 
tí) haré tho samples vary in but one respect, namely, the presence of gum. 
The results were obtained by digesting the chopped up cañe in the usual 
manner, and were as follows:—

A nalts£s of rery slighíly and badly gummed cano for comparison:—

Per cent, of cañe su g a r .....................................
Yery slightly gummed.

12-50
BadJy gummed. 

10-50
Per cent, oí fruit ro g a r ..................................... •82 •88
Per cent, of other organic matter and soluble ash 1'91 2-36
Per cent, of total solids..................................... 15-23 13-71
Quotient of purity ..................................... ... 82'1 76-4

Some of the same chips were pressed by hand, and the juice thus expressed 
waa tested for sugar, with the fwlowing results:—

Ver; alishtlr gummed. Bedly gummed.
Percentage of cañe sogar .....................................  14'90 II 50

The raw juiee squeezed out hy hand haring stood 48 hours was tested 
with decinormal solution of sodium bydrate.

Very bftdlf gmnmed. 9íghüy ̂ cumned.
100 cubic oentimetre required of í '*  OH 3'8 cubic centimetres. 3 '2 cubic centimetres
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Conclusions drawn from the results of tbe Chemical tests.
_ These vanous tests to wticli the gum was submitted lead to sevoral 
important conclusions.
solntíftl hydrate of lime precipitates the gum from waterj
wlution and from cañe jmpe, shows that the present practice of precipi- 

the orgamc m a ttp  in the juice as it comes from tho rollers, has the 
efFect o f getting rid of any gum that may be present ¡n the iiice  from

f / "  ímportant fact inasmuch^s if  tbis 
were not the case and the limo failed to precipítate the gum, the presence of
i W n ?  ® interfere seriously with tho boil-

to l , r .   ̂  ̂ *“  certainlyvarym uehW hour
tL ^ Z n lv^ oril^ ^ "?”  “  n '• ® eonsequently the regulation of

^  r f  * attention to seeure the best
oS to‘ tl, r T  ^ *<» tbis specialI * elariScalion that has given rise in some sugar milis to a most 

S t  1, of crystallisation in the jellies, Beyond
the m osT.! “ *'®b g « ?  « . “ ’O'-e difficult to clarify. In some caaes
tho most careful addition of lead aeitate fails to completely clarify such iuiee
SlTere ? L V t w í r  action. t L c i  gooJ reas^n to
the ̂ asculií E ,t f í  «iar.fieation is not due to a failure to precipítate all 
e e r t l^ i l '  ’  r  precipítate the microbes. In the mili these

1̂,-1° “ :  ^ aeen the baeiUus vaseularum in erery product of
Eí tTÍS^Í The presence o f t W e  microbes
ríln iít mechamcally prerent crvstallisation ot even by their
fíEh i  State ° ? t v  disturbances. The only present remedy for
^o-E. ^  f  <• tbwgs i_s great caro in the elariñcation. The sharper and
it w^l the precipitation o f tho organic matter is, the moro Scrobes
L w t h  o? Z  precipítate. I f  the subsequent
b ^ S ^ r  a e S »  “ '" °b e s  18 possible, which seems not to be the case judging 
wm,Et Jf u' V ® ‘t «lay be that superheating the iuiee
wouldstenliseit and so get round the difficulty. Tbis would b l  a pro^lem 
for the engmeer, but it la one that in the present atate of our know ledí 
hEnií be unwise to take up. It might be worth trial to
EE ¿ V a “st‘ w í g i r i n g  speciaf attentiof to the clarification,
o L  1 * ti'® cañe to onlyone, and regúlate a sepárate supply of lime to tlie gummy iuiee. ^

1  obserred that the sooner gummy juice was elarifled the more perfect 
T f í r  result, and I  beliere that if  the lime could be added immbSiately 
aiter the cañe has passed the flrst rollers, it would be a distinct eain anart 
from prerentmg inrersion by the gain in time. ®
centaM of° s í i t ' ' -  ‘ "P^^tance brought out by these tests is the low per- 
centage o i sugar m gummed cañe. Even where the crop grows sufficientlT
w S d “bE® V®; P®F®®"tage of sugar is much leL  ̂ a n  it otherwise
be f Á t a r f  ?  A  E f  tberefore so much the less ; and thís losa must
wa^te 0/  projlt, for it costs just as much in every

The third fact of importance is that the raw sugars from milis ualm.' 
^m m ed e p e  may be used with impunity by brewers.^ They need not feaf 
- .  by usmg it ttey will introduce into their rata an oreanism that will íti

^ r o r t t í t  '•‘ r
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II. Fungus Diseases or the Sügar-cane.
Or course the Tarious parasitic fungi found attaeking the sngar-cane 
demanded and received a good amouat of attention. l a  all, eeveu aorta 
were epmined, The damage done by aome of these ia considerable, but ia 
email in comparieon with that done b j  the disease described under the 
heading of “ Microbes,”

1. Cañe Eust.
Vromyces Kühnii, Xrüger.

This fungns is common throughout the Clarence district wherever cañe ia 
grown. It is not, howeTor, the fungas commonly referred to by the farmera 
M rust. The fungas to which the farmers give the ñame rust will be 
aescribed later od ; it is not oiüynot a rust,—it even bolongs to a ?e r j difforont 
class of fungi. The present fungua, the true cane-rust, presenta itself in 
the fnrm of elongated brownish or blackiah narrow streaks on the learea of 
the cañe, more particularly on the under side.

r%. 1£-—Two gpores and two sraiJIer paraphjses of the cane-nut; o, germ-poree of the rast.spores 
(utedo-sporea); dard t , paraphjseswith htownishwalls; d, two-celled; e, one^»Ued; 6, pedicil 
of One of Üie uredo*sporca. The browp or orange, obovate to ellípsoidal, rather thin-walled, 
echinulate uredo-spores, meosunng 47 — M f í x í S  — 35/», poesese four eqimtorial germ-poree, 
and are borne on pedidla, eomewbat shorter chao their own lengtb in elongated or Unear, brown, 
parple, or black sori, one-fourth of an inoh to one inch long, oceurring eitherainglyorcoDaueDt, 
more particularly on the under side of the leaves. Teleutosporee not seen.

_ The beat apecimena of the fungus show a light-brown powder, the apones, 
issuing from a crack in the dark streak; but more often the growth of 
spores is meagre, and they can be secured only by inaerting the point of 
a needle into the rupture that almost invariably oceurs in the epidermis 
of the leaf, and passing it lengthwise through the pustule. The discoloura- 
tion o f the cane-leaf that oceurs in eonsequence of the attacfc of ita rust 
fungus is similar lo  that obserred in wheat and maize. It is needless to 
®ay, however, that the rust of the augar-eane is totally distinct from that 
of wheat or maize, and that there is nerer any transfer o f the disease from 
wheat to Bugar-cane, or vice versa. The firat índication that the cane-leaf 
18 attacfced by rust is a loas, in spots, of the green colour. A t the point 
of attack, _which is always small at first, the natural bright green of the 
cane-leaf gires place first to a light green, then to yellow, and later stiD to
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am orange colour. Finally, as tlie sporea matuie, tto  pustule grows elon- 
gated as indicated by the discolouration becoming a narrow streak At 
last the fungus breaks through tbo epidermis of tho leaf, and tho spores 
escape. At tbis time the pustules, or diseased spots, are browu or purpIe or 
purplish black. but always much elongated and narrow. They are often an 
iDch m length, but seldom more than a sixfceenth of an inch wide, Often 
several pustules run together, and thus produce irregular atreaiy patches. 
When the epores escape they germinate during dewy nights or moisfc 
weatber, and if lying on a cane-leaf the germinal thread entera through one 
ot the hreathing pores, and by its growth produces a fresh discolouration and 
ultimately a new pustule.

The Bize_ of the cane-ruat aperes is such that it would require eieht 
hundred laid side hy sida to reach an inch. They are, thereibre, quite 
microscopic, and bemg rery light they are blown hither and thither by the 
wind, and in this way the disease is spread from field to field.

d

C  X 400

««'ourleaa uredchspore of eano-nut ifonniiiating !□ »  poculiar manner-not 
from one of tfce rerm-pores, bnt from the broten base of the spore ; a, the epore ; 4. base of the 
sprout or promrcelial thread; c, c, aopta; d, end of the mrcelial thread.

The form of the spores is well shown in the adjacent wood-cuts.
Ihe amount o f damage done bythe cañe rust, as seen hy me on the 

Uarence Kit-er, is very small, and does not caU for any remedial measures 
beyond the general one of buming the trash, and eren this measure would

Lu *-frrt mesure against rust alone, as the gain would not be
worth the eost. When, howeTer, other things are taken into consideration, 
as will he shown fater on, this precaution is an adrisablo one.

2. Cañe Spume.
Siruntella gacohari.

The ñame Spume I origínate and apply to the disease of augar-cane caused 
by the tungus StrumeUa gacchari. This fungus is weU known to all cañe- 
growers, being one ofthe most promment and striking fungí that attack their 
crop. It occurs m the stalk and leaf after they are dead, or nearly so in 
toe form of conspicuoua black eruptions whieh in damp weather, especially 
it it Bucceeds a penod of dryness, exude a black kinky thread. When the 
eruptiona are numerous these tbreads gire the cañe the appearance of having 
made a growth of kmky. coarse, jet black hair. I f  one of these threads ii 
placed in water and eiammed under the microscope it is found to be com- 
wsed almost entirely of spores of the form shown in figure 19. These are 
held together by a glutmous suhstanee, and this is why they come ont in 
such a peculiar excrescence. Under the influence of spume the internai 
tis^e of the cañe hecomes dry, light, and nearly white.

Ihe common opmion among cane-growers is that spume appears only on 
dead cañe or cañe aJready mjured through horers, frost, or some other cause.
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J '

and that, thprefore, it is not to be regarded as tibe cause of mucb damage- 
Some eren assert that it attacks only dead cañe. This iatter aseertion is a 
mistake, as anyone can casilj see wbo visite a cane-field, for he will find 
plenty of the fungue, both on tne leavea and stalks of living cañe. I  believe it 
18 true that in most caaes, if  not all, 
thÍ8 fungus requires the cañe to be 
first in some way injured. Perhaps 
the frost 80 injures the arrow of 
the cañe as to cause it to decay and 
die; perhaps a borer makes its way 
into the cañe, and tbus hreaks the 
rind; or, again, perhaps the wind 
twiats the etalk and cracks it, or 
the cañe gets the rind injured in 
any of the numeroue possible ways; 
then this fungus stands ever ready 
to tako advantage of the accident, 
and in a few weeks’ tíme makes 
euch an inroad as to send the whole 
cañe well on its way to decay.
The spores o f the gtrumella exiat 
in countlesa mUIions over the whole 
Clarence Eiver district, and the 
chance of an injured cañe escaping 
from them is very small indeed. As 
soon as one of the spume spores 
alights on an injury, it sprouts and 
«nters the tissue of the cañe, and 
by its growth inside the cañe causes 
the adjacent rind to lose its natural 
colour,hecomebrownandshriTelled.
At lasfc the diseased area becomes 
veiy light hrown, or even almost 
white, and then there appear on its 
surface numerous pimples, which, 
when they hreak, emit the kinky 
black threads already described.
The spores composing these threads 
are so small that one of the threads 
half an inch long would contain a 
million and a quarter of spores.
Sometimes only a limited portion of 
the cañe shows those appearances, 
and this is usually the case when 
the fungus entera through some 
^ery small injury to the rind; quite 
as often, however, the whole cañe 
18 attacked, and dies down to the 
ground. In many fields on the 
I«w er Clarence stalks dead and
covered with spume raay be counted by thousands, and tbere are no fields 
altogether free from the diaeaee.

The amounfc of damage done by spume is difficult to catimate, There is 
no doubt that, through its agency, much cañe, which, though injured, would

¿'■M

Fijr. 17.—Outtíng frorn a caoe that bafi beea kUled b j 
the attiick of the S tr u fM lla  tñ cch a ri. The
fnictlficatíon of bbe Í9 tbown as namerooa
bisck spots a , a , a , x c .  T b e  spores of wbkh 
these blsck patcbes are composed are ebovn úi Fig. IS.
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be saleable, 18 80onreadered worthlesa. Let the cañe farmer.go into bis 
fleld, and count in one row the dead stalks sbowing the black puatules o f

Fig, 18,-CctÜng fcom o»n. »ttack«I by spume. The fango, has fruitnd In tha btack snota of 
which a o o are «xamples. A bud Is shown at 6. "

spume, and multiply this h j  the number of rows in bis fieid, and be wül 
soon know the amount of bis loss in this direction, and he can theu teU how

mueh he can afEord to spend in. 
combating it.

a It  must always be remembered,
I  how-ever, that spume is probsbly

< 5 ^  only a secondary disease—one that
comes after other causes haré made 
an opening for it.

The practice of buming the trash 
after harrest is one that Tery mucb 
reduces the numberof spume spores, 
and ia on that aceount highly to 
be commendcd. Thoroughly bum­
ing the trash destroys countless 

miUions of the spores, many of which might otherwise lire to propágate 
the disease.

3X400

Ftf. Id.—Spores of Mcchari. Wich thsm
&re sbowc two crystals of oxithCe of lime ; tiiese 

occui uaong the spores»
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3. Cañe Soot.
Macrotporium gramininn

Soot ia a term I  apply to those diseasea accompanied b j  tbe appearanco 
on the leaves or otber parta of planta of the minute, aooty-blacb, rather 
looae OTowtha of one of the aporo-forms of apecies of Macrosporium. These 
growtha are amaller than a pin’a head, and, when numeroua, give the plant

XIOO
Rff. 20.—Spore ol the cane-íoot jeminsting in water; o, the tpore. The tiearly-colourless 

royceliun ie msny-septate and much-btane)ied.

much the appearance it would haré after a light ahower of fine soot. Like 
soot, theae black outgrowths are eaaily brushed away, their attachment to the 
plant being very slight indeed. In some caaea these fungí do considerable

hann, as, for instance, in the case 
of wheat, but I  haré seen no evi- 
dence that the soot of cañe injares 
the crop in a manner worthy of

X40O
Fig. 22.—Sporeoíthefungns thowDinFig. 21 

mere highJy magnifled.

Flg. 21— Spore* oi a soot-luogus to give an ¡dea of the 
appearance oí the cane-soot fungos aait oceuts 
on the leavea. The nearly-black spheilcal sporea 
are borne in black cluznps lees than one.bundredth 
of an inch in diameter, and tbese are scattered 
over both surfaces ol the caae-Ieaf.

special attention. Inthe crease on 
the side of the cañe ahovethe “ eye” 
there often oceurs a black ot dark- 
brown substance. 'This must not 

. be confounded with soot, to wbich
it beara only a sli^bt outward resemblance. When the cañe soot is 
eiamined with a microscope, it is found to be composed almost entirely 
of dark oliye-colonred spores, round, like a ball, These spores, though 
®® 1̂1, are much larger than the generality of fungus-spores, being abont 
the hundredth of an inch in diameter. The esplanations of the accompanying 
nguies fumish further Information coneerning this fungus.
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4. Cañe Freckie (erroneously called Rust).
This Í8 a disease confined more particularly to the leaTes, and is that 

which Australian cane-growers often ca]l roat. As stated oii p. 799, the temí 
rust should be applied oiily to the disease caused by the rust-fungus of the 
cañe. It  is mísleading to apply the term to the pre-<ent disease. As there 
has, howeTer, been no suitable common ñame attaehed to the disease now 
under consideration, I  euggest that the ñame freekle is very suitable, it 
being plain, short, descriptive, and convenient. » MOui.'.a';

Cañe freckie, then, is a disease of the sugar-cane, aecompanied by a freckled 
appearanceof the lea ves, and is caused byafungus, o r it  may be by more than 
one fuugus. The freckles are sometimes round, but more often are elongated

23. —Portíon of a c&ne-lcAf, ehovii^ the 
yellow, brown, MkJ puqile írecklee(a, b, 
aDd c), due to the alUcke of tbo

Fig-, 24.—Anotber awBpIeof the freckie. The 
spoU a, ¿», c, d, kc., are tbo«« referred to 
la the adjaccBt teat,

or irregular, their diameter rarying from a small fraction o f an ínch to sereral 
inchea; their colour is various, and dependa on the stage o£ the disease A t
W f  t  Tif alterations in the natural green colour of the
leaf , later they take oa vanous shades of vellow, red, purple, and brown 
In general the centre o£ the freckie is iighter in colour th L  the margin, and 

first becomes dead and assumes the charaeteriatie 
S i  of dead cañe leay^. It is here, too, that the fungos that canses the 
freckie fiwt produces friut, as ¡s mdicated by the appearance of minute black 
sp ts , which, when tora open with fine needie-point and eiamined under 
the microscope, are found to contain mycelium and spores. The mvcelium 
of the fuDgus extends t^ u gh ou t the area of the freckie, and it is owine to 
the growth of the mycelium that the freckie increases in size. The margin
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of the freckle alwaya shows all tho stages of the decay o£ cane-tissue, as is 
iodicated by the «rioua coloured banda of which it ia compoaed, these 
banda varying from yellow, through red and purple, to black. A  cano ieaf 
may bear only a few freckles, acattered here and there on its aurfaco, or it 
may haré them located in patchea. As the freckles inereaae in aize they 
often run together and form Urge diaeased patchea. That portion of the 
cane-leaf not freckled retaina ita green colour for some time if  the freckles are 
few and acattered ; if, however, the freckles are confluent, the leaf ia killed 
in the courao of time.

Fieckie doea more harm to the leares of cañe than any other fungue 
diaeaae I  haye scen on the Clarence Riyer. The total damagc done by it ia,

. o  X400

t i . — a , onc of tile four celled gpor«8 o( tbe spbKrí&ceous fun^s causing freckle ; tbi» sporc 
gemisating and aending Out a tepCaie mycilis thread from eaeh end; microbes found in the 
same preporatiou; c c , yeAst-ceUs fouad ín the same preparatiou.

however, rather inaignificant, and calla for no apecial remedy. The practice 
of hurning the traah after harrest is beneficial in dcstroying the spores of 
the freckle-fungua, and on that account is to be recommended.

n

o
O 00^

F ig . 26.—Perithecluc^ ot a specles of Phoma 
(PAonw aacehari, Sace f), found os thd 
leavca of freckled cañe. The epberlcal, 
black, erumpeot perithecia zneasured one 
tv^bundredtb of an Incb In diameter, 
aod contained a muJtitade of colouiieas 
spores, mcasuring 8 ̂  x  4  The peri* 
tbeciiun here r^x^seoted waa tBokea 
opon artidciaJly.

X800
Fig. 2 7 .‘ ^ £ o tr t f tü , found on lea ves of freokled 

cañe. The dark olfve-colouied or almo^ 
black septate byphe vere half a miUi* 
metre or more higb, and bore ou a few 
ehort branchea at the summit. a cloeely* 
packedduster o( from 50 tolOO unioellulu, 
elonvated.oUre-coloured, eUipsoklal.thio* 
wsUed, finely verucose epores, mcasuringISíi X 8ju.

Whiie it is certain that freckle ia caused by fungi, 1  am hy no means 
certain that my inyeatigationa anawer aatisfactorily the queation “ AVbat 
fnngns ? ”  A  speciea of Spkaeria is eommon at the centre of the freckles, 
and I  obserred alao on badly freckled learea aporangia of the form ahown in 
the adjacent wood cut. It may be that these are another epore-form o f the 
Spkigria. One o£ the aporea of the Spkieria in procesa of gerrainating ia 
aoown in Pig. 25 ; with it are ahown forma of yeaat and bacteria, commoa on 
lojured cañe eyerywhere.
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Another fungiM may be mentioned in thís eonnection as it was found on 
ireckled Jeaves, though after they were dead; I  cannot. therefore, be certain 
that rt 18 a true paraaite as is the case witb all tbe fungi previouslv 
mention^. The dead learea often exhibit an outgrowtb of excesaiTelyshort 
and sca^red  short black bairs, or rather what appear to the unaided eye aa 
such. When thrae objects are examined mieroscopically, howcTer, they are 
seen to haye the form shown in Fig. 2 7 . This fungus was not very common, 
ana 18 perüaps ot no economic importance.

5. Red Rot of the Gane.
The diaease whích I  term red rot is of fungus orígin, and is ene which 

occurs more particularly in the stalk of npe cañe, where it does a considerable 
amount of damage, Ihe fungus causing the disease is a true parasite and 
seems to have the power to enter healthy cañe without any such aid as that 
requned by spume. The appearances produced by the disease are very 
c ^ ^ t e n s t ic  and stnking The internal tissue of the cañe hecomes first 
pink, then red, and finally brown. The tiesue does not dryup as in the case 
f í  - ® eontrary for a considerable time at least it remains iuicy

Thehbres o f e p e  affectedwith red-rot becomes even more strikinsly coloured
hysplitting the cañe open; the 

h b ^  will stand outprominently as red, brown, or black streaks íiccokine 
to the stage reached by the disease. I£ a thin slice be taken across tbe cañe

the sarfice of the «ne-rtalk; b , aertel h jp h » from which ttae epore, h»ve alrauly 
M c n , c. aB pw rolIonitah jphaorstnk; d ,»  epore ripe and fallea off; e. a spore in procese 
oftcrmaUon; / ,  esporo Chat has begua to genninate. The elongated and sl^htly arenate

ñ l l r o T ^  unbraached hnAas olastered togemer ia pustales. oaly about a qnartercí a ..áni-

and exammed under the microseope it will be seen that the mycelium of the 
fungue 18 more abundant m the neighbourhood of the fibres, and this doubt-

•" “ ™ ‘
r-nSin™ symptoms appear before the fungus
causing the disease i^kes its appearauce at the surface of the cañe. The 
surface of the cañe loses its glaucous colour, owing to the disappearance
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o f it8 natural white waiy corering, and assumes a ripe or orer-ripe look. 
Thafc part of the supface where the fruit of the fungus is to appear torns 
brownish, and often has a very distincfc contour. On thís area the skln 
hecomes finely striated in a longitudinal direction, and among the striations 
are to he seen a multitudo of minute dark points; these points are the 
iruiting points of the fungos, and if  they are examined under a lena of high 
power they appear as shown on the preceding page. The spores are very 
minute and numeroua, and through their agency the disease spreads from 
cañe to cañe and from field to fieíd. The reader will easily judge of their 
minuteness when he learns that it would take more than a million of them 
to cover one side of a silver three-pence.

The damage done by red-rot is considerable, and consiste largely in a 
reduction of the amount o f availablo sugar in the cañe. As seen by me on 
♦ \  ^iver, thia disease seldom killed the cañe outright, but seemed
to briDg on a prematuro ripeness, so that the crops worst attacked contained 
much of what was poiuted out tom e by esperte as over-ripe cañe. Not 
mvariably, but very often, over-ripe-looking cañe showed an abundance of 
red*rot. The disease is more prevalent in otberwise unhealtby crops than 
in otherwise sound crops.

No remedy has suggested itself for this disease beyond the general one of 
burning off the trash after harvest.

Destroying Trash.
Takeo altogetber, the foregoing diseases of fungus origin more or less 

prevalent on the ClareDce River eugar farms do an amount of damage whicli 
may possibly ei^ual two per cent, o f the valué o f the erop; it is not líkely 
that the ’ oss much exceeds one per cent. Consídering the variety o f the dis­
eases and the different parte they afFect, it is plain that no remedial measures 

pay except such as aro applicable at the same time to all. One such 
measure is worthy of strong commendation, namely, burning off the trash 
atter harvest. This measure is one already ivell understood and generally 
practised. The only argument ever brouglit against it is that the burning 
dMtroys a lot o f material whieh if ploughed in -n'ould be valuable as manure. 
 ̂ might have some forcé where a rotation of crops is in vogue,

and where the land íacks vegetable matter from whicb to form humus; but 
where, as is the case in most, if not all, Australian cane-growing distriets, 
no rotation of crops is practised, and cañe is made to follow cañe year after 
year, the argument loses all its forcé beeause of the following fact:—TJnless 
the non-marketable and otherwise useless material left over after the crop is 
removed, is destroyed, the spores of various diseases will remain over to 
mtect the next erop, and that crop will ¡n consequence sufEer more than the 
previous one, and so on. In  this manner, where land is kept year after year 
hnder the same crop, the diseases of that crop are bound to aceumulate and 
cause more and more loss as time goes on. So long, therefore, as cañe- 
^mers continué to keep their land eontinuously under cañe, the burning 

u higbly to be commended, and the more thoroughly it is done
® Any cane-grower can easily familiarize himself with most of
e diseases o f bis crop, and when he comes to burn off his trash let him 

ear in mind that the greatest good he does by burning it is the destruetion 
t disease. With this thought in mind he will be more likely

regarded the burning merely as a means of getting 
<t of a lot o f stuff that is lying around in the way.
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III. X b u ATODE U ’ o RMS FOL'SIJ ATTACK IN G  StJG AE -CAX E.

A  QOOD deal has been eaid and written about the poRsibilityorprobabilitvof 
nematodes ^ in g  the cause of certain diseaaes occumug in the sun^r-cane o£ 
Java, Th^^lenchuíiacckari of Soltwedel has been pointed out by one writer 
as a probable cause o f the cane diseaae known as Sereh. The meMurements 
o í  this worm, as givea by Dr. Krüger, are ‘ ' '

t  —Se-60 96 l ’Oi mm.
J .......jjvi, OLC JTJ  ̂ -----—----

The worm has distinct lips and a well-deveiopedS" í t í '4 1-9 • . ________  ̂ ..p., itcji-ucvoiuucu
spear. The tail o f the female is eonoid to the blunt terminus • that of the 
male is more pomted, and is suppüed with a bursa which ¿Venda a short

7- 14- 88- W  88-
'5̂  T- 8- 10- éc

uDit of meuuKm.ot ¡a thohandredth put of tho longth of tho wonn, rt.ttver lh«m&Y bo. 

V.th the ü. profUe; the fin* ij t»k=n 8t the ba « of the ph»ntnx the eecond It

distance in front of and behind the anua, and when the worm is viewed in 
^yond the ventral contonr. The spicula. as figured by Dr 

£  k n ^ h  ^  cuneiform, and do not exeeed the anal body.diameter

:^Tiew  of the above facts, it was thought best to inquire what nematode

about the roots of the sugaj-eane. Inasmuch as the mere presence of a iñvpn 
species among the roots of cane, would be no proof that it was iniurious to 
or m any way specially eonnected with, the cane, specimens o f solí fÍom about
o f s o í r a

defn¡teV¿cTuLVní%VVTsVftshíw^^^^^^
of nematode worms found about the rootoof d iia s L  t
e q i^ y  abuLdantly about those of lealihy cane. ¿ t  o f tbe“ L i r f o S d

a i S u ™ '
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1. Lorylaimus.
The genu8 DoryVaimu» comprises many Tvoms found in tho soil and 

OE the Burfaceof land planta. They derive their food from rootlete and other 
parta of planta. Their method of feeding ia BÍmilar to that o f the worms 
compoaiD" the genera Tylenchu» and Aphelenchus. They first pierce tho 
tiasue o f the plant with a apear or sting contained in tho pharyns or throat 
Md which they have the pow-ei to thrust forth at will. From the wound 
thus mMe they suck up the juices of the plant. These worma differ 
m tenally from faowever, not only iu habit but in atructure
Many species of Tylenchua are paraaitie. But thus lar no Dorylaimut has 
bwn shown to be a parasite. They appear always to inhahit the soil and to 
attaok the roots from the outside. In harmony with this mode of life they

. 1

s

m

•' 8

5

dj<«l«oíí>OTV'2oímu»j«r/«hM; 1, m>le wotm magniaed: 8, henil and anterior
E ííh lv m ^ S Í i ; *. '»U '" d  ol am e 'rom  mor®nigmy m^uiñed, i, poatenor end. Teatral riew; 5, a portion ol the inteetÍQo; 8, apicolam.

a, Dervfl-rinp.
«»ophaj?u&

c, ii]te«tme.
d, intestine.
f ,  bliTMÍ endotaoUrior tastide. 
/ ,  pre*rectujiL !f, tpiculmn, 
h, anua.
t> bliad and posterior testide.

j, anus.k, jittpUls.
jiuictíon ol tcsticlM. 

n(, apear.
>̂afcr-íruide.

o, intestino.
p , papilie.
q, outlet oí glaird.
r, papíUs.

t, glaod. 
t, aerre-riog’. 
t/, leít spicclujn.
Vt oblique copulator^ mude.

obUque copulatory muade. z, ce«ojó)â a.
UraeJlatíon oí iotaatifie. 

z, spiculum.

w©, as a rule, much larger than Tylenchi or Aphlenchi^ some of the larger 
ahove half an ineh long. They are nerer gregarious. The 

^ader will easily famiHarise himself with the form and strueture o f these 
om s by Consulting the accompanying illustrations. The points that serve 
<hstinguieh this genus from other similar ones are, the form of the spear
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or ating, the form of tbe cesophagua, and thepresence ia front o£ the rectum 
o f a modification of the inteatine, to which I  have giren the ñame o f pre- 
rectum. The base of the apear has no bulbous awellinga. The teaophagus 
ÍB narrowinits anterior part, but near the middie it expande and beeomes 
henceforth large and mnseular. There are no sucking bulbs.

1. Dorylairtiue minutus, n. 28- ■ 68- 987 M mm. Cutióle. ,  ,  ,  . . . _ ®P- 1-5 3-8 4-1 4- 2-3
devoid of haira, likewiao of strise. The conoid neck ends in aratherronnded 
head, destitute of setae, but bearing six lips, eaeh with two papiLUe. The
lip-region it set ofF from the head by a constriction. Neither eyes ñor 
ladral organs were seen. The spear is rather weak, and its guiding ring bnt 
laíntly to b6 86en. In  its anterior part the cDsophagus is one third as wide 
as the corresponding part of the neck; a little behind the middie, how- 
ever, it rather Buddenly becomcs two-thirds as wide as the neck. The 
lining o f the cesophagus is thick, and in optical section is piainly to be 
seen. The beginning of the intestine is ohviotfs, rather on account of 
the chango of structure and colour than hecause the cardiac constriction 
is distinct. The cardia is flat and inconspicuous. The intestine is thick- 
walled and two-thirds as wide as the body; its compoaent cclls are large, 
and the lumen consequenÜy narrow and somewhat zigzag. The rectum 
is equal in length to the anal body-diametor. No pre-rectum was dis- 
cemible. The lateral fields were one fourth as wide as the body. The 
nerre-ring encircles the oesophagus somewhat obliquely. The bluntly 
conoid tail is only twenty mieromillimetres long, and contains no caudal 
glands. The anus is inconspicuous. The ragína is half as long as the 
body is wide. The size and shape of the eggs remain unknown. The posterior 
oraiT is smaller than the anterior; the reflexed part of each ertends two 
thirds the distance back to the vulva.

S a iiia i:  About tbe roots of sugar-cane, Harwood, Clarence Eiver, New 
South Wales, Australia.

2. üorylaiwug suhgimili», n. sp. #8-7 2- mmT>T 1 • ‘ ■ - 3-1 3- 3-3 3-5 2-1
Neck conoid, especially anteriorly, where it is also somewhat convex. The 
lip región is set off by a distinct constriction, and is one fourth as wide as 
the base of the neck. Lips six, low, confluent, each with two papilla) as 
usual; here, however, rather inconspicuous. No eyes, Spear well devo- 
loped ; its guiding ring distinctly to he seen. Posterior part o f the 
<BBophagus two-thirds as wide as the corresponding part of the neck, the 
expansión taking place gradually near the end o f the anterior third; the 
lining distinctly to he seen. Cardiac eollum shallow, though distinct. 
Intestine three fourths as wide as the body, dark. Eeetum equal in length 
to the anal body diameter. Pre-rectum orer twice as long as the rectum. 
Longitudinal fields one fifíi as wide as the body. Nerve-ring encircling 
the (HsophagUB at a slight angle. Tail hemispherical-conoid; anus distinct; 
caudal glands absent; terminus blunt or rounded. Tagina conspicuous, and 
the position o f the vulva therefore easily made out. Eeflexed ovaries 
reaching back to the vulva.

Habitat: About the roots o f sugar-cane, Harwood, Chirenee Eiver, New 
South AVales, Australia.

3. Horylaimui putillu», n.sp. 1-3 -Q mm. No-  - -  3- 3-4 3- 2-1
markings were seen on the cuticle of this speeies, and the skin was, as 
usual in this genus, destitute of hair. The conoid neck was surmounted by a 
trúncate head, bearing six small lips, each -with the usual two papilla. No

fo

is

sv
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lateral orgaas were seen, and there wero no eyes. The apear was well 
developed, being ono third as wide as tho lip región. The anterior three 
fiftha of tbe ceaophagus was only one third as wide as the corresponding part 
of the neck, but the remainder was twicc as wide, the change in wídth taking 
place rather abruptly. The lining of the cesonhagua appeared as a distinct 
double line. Though the cardiae collutn was snallow it was distinctly to be 
seen. The olive-coloured intcstine was two thirds as wide as the body, being 
granular and ratlier thin-wallod. A  large and conoid cardia projected into 
the eardiac cavity. The reetum was twiee as long as the anal body-diameter, 
being of the same length as the pre-rectum. The tail tapered rapidly in tho 
anterior third, thence onward it was narrow and ended in a fine point. 
There were no caudal glands. The Tulra was always easily found on 
account of the prominence of the transparenfc ehitinous vagina, two-thirds as 
wide as the body. The reflexed ovarles reached one-half to two thirds the 
way back to tho vulva.

Habitat; Roots of sugar-cane, Harwood, Clarence River, New South 
"Wales, Australia; also among roots of moss, Maelean, on the samo river.

2. Brachynema, new genus.
All that is at present known concerning this genus is comprised in the 

following description of the first discovered and only known speciea.
1. Hrachynetna obtusa, n.sp- |r| ^  The foregoing formula

18 only approsimate and representa the mcasnrements taken frotn two 
young worms of this new and interesting genus. The cuticle seemed 
destitute of striíe. The conoid neck, which seemed endowed with a con­
siderable power to cspand and contraet in length, terminated in a rounded 
head containing a spcar 24 /a long and resembling that found in the pharynr 
of Tt/lenchus. Six stump-like setse occurred on the margin of the head. 
There appeared to be sis lips, and there were sis papülro immediately round 
tho mouth-openÍDg. Circular lateral orgaiis were located on the sídes of 
the head at a distance from the base of the apear equal to the length of Ihat 
organ. There were no eyes. The bulbous swelliug forming the base of the 
stout spear was obligue, the dorsal side being the larger and longer. There 
were three os-bow snaped guides to the spear, eaeh onelihird as long as the 
apear itself. The spear was contained in a muscular elongated ellipsoidal 
swelling three times as long as the spear audhalf as wide as the head, in 
this respect somewhat resembling that of Onyx. From the pbaryngeal 
awelliog the tubular portion of the cesophagus, which is one fourtli as wide 
as the neck, leads backward to the posterior muscular swellmg which also 
resembles that of the genus Onyx, being one fourth as long as the neck and 
two thirds as wide. The coarseiy granular intestine is two-thirds as wide as 
the body. The reetum was one and one half times as long as the anal body- 
diameter, and was preceded by a pre-rectum twiee as long as itself. This 
part of the anatomy closely reaembled that of Dorylaimus. The lateral 
fields were one fourth as wide as the body. The ventral excretory pore was 
located half-way between the nerve-ring and the cardia. There were no 
glands in the conoid-hemispherical tail; the terminus was rounded. I  
kelieve the vulva will be found to be central and the female sexual organs 
double and symmetrical.
^Habitat-. Y i^ n  soil from the bilis opposite Harwood, Clarence River, 

New South Wales, Australia. This genus combines some of the 
characteristics of Tylenchus, Onyx, uni. Dorylaimus.
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3. Tylenchus.
A  deseription of this genus has appeared prerioosly ín thosepages, andT\’e 

tnerefore^ h a v e  o e Ij  to qiiot6 the Batne here a n d  refer the pead6r to th© 
adjacent illustrations, which conrey a  very good idea o f the anatomy.

Transparent striated round worms, in most caaes deroid o f bristles or 
seta, Tarjing m length frota one-third of a millíraetre to three and a half 
milumetres, attecking the tissues o f plants, or more larely animáis, by means 
of a pharyngml spear and sucking apparatua of the following construction 
A  three-bulbed spear, capable of being thrust forth and TrithdrawE br 
appropriate muscles, ia eonnected with a powerful median cesophageal

Oy Up-region.
h, £ip of speáT.

e, medUn suckiug'bolb. 
d, nen'e-ring. 
í, excretor^ pore.
/ ,  muscles lor moving tho gpesp forward. 
g. posterior ceeophsgesd sweilmg. 
ft, excretory glsnd.
i, hind end o( spesr. 
j t  loop in ovsry,
k , rigbt s|MCulum or penis. 
tf muscles for üpeoJng the mlva. 
n t, the rulvsu
n , Bls7idul&r(?)bodiss.
o, bTirm
p, hind ead ol ovsiy.
q , nCenis oonbúnüig apermatozoa tod oae segmentiog st r .
r , s^^enting egg.
8 , rsgins.
t, the rulen or femsie sexual opeoing.
Uf blind eud of posterior rudiroentery orar^.
V, intesüjie, shovlng its ceUolar structure.
VI, crosS'Section of sq cgg,
s, amis.
y ,  wings of tbe cutióle.
z, cross seetiOD of the inte«tíjie.

F%. SI.—SuJe vlew of toe derasbitiiiK eel-nromi, Tylm ekwi dem U atrís. I, o  femaTe wortn • n  
heod oí the same Torm more highly megnifled; 111, tsJl ol »  male; IV, vlew from belów of 
^  t o j l e  sexua! openmg ; V, croee-eection o í the -orm , passiag through the íuckiue-bulb •
VI front Tiew of the penes eirf their acoesMiy parta; V il, croas-íecUon thioarfi the mlddle ̂  
a femUe, ehowing how the body-<avity la flllod oompletely by the otmj <») « id th e  inteetSe

sucking-bulb by means of a tube whose lining is more chitinous than is 
usual in other Xematode genera; the médium bulb is connected trith a 
smaller posterior bulbofm uchweaker construction by means of a shorter 
and vreaker tube, which passea through the oblique nerve-ring, situated iust 
bebind the median bulb. Tbe posterior bulb may bocome rudimentary, but 
probably never quite disappears. Lateral orgañs aa well as visual organs 
are nnknown in the genus. The female sexual apparatua is uaually single 
and Mymmetrical, heing in that caae usually atraight and directed fonvard, 
and often presentmg a rudimentary posterior braneh, but may be double and 
aymmetrical. In the fotmer case the vulva is bebind the middle ■ in the 
la ^ r  case it is central. The male possesses two equal slightly’ arcuate 
«picula, and in most species a more or less well-developed burs¿
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1. Tylenchui setiferus, n. sp. j-t|------|t-------^ Thia re-
markable Tt/lenchus, of which only a few males were seen, stands ín great con- 
trast with other members of tbisgenus. Theheadisarmedwithfourpromin- 
ent set*, and the bursa is of a peculiar form. The thickish cutióle is 
transparect, and markedwith plain transverse stria;, 1'5 y. apart onthe head. 
These are present in the outer iayers of the skin as -well as the inner, and 
the eontour of the worm, as seen under the microseope, is in consequence 
crenate. The conoid neck terminates in a trúncate head, bearing four 
eurved and spreading submedian set®, each about as long as the head is 
wide. The exact nature and form of these organs is shown in the accom- 
panying sketch. Sis spherical Hps, each 2' y. high, surmount the head, and 
tonn a lip región, which is set oif frota the head by a slight constriction. 
It remained uncertain whether each lip bore a papilla. There were no eye. 
spots, and no lateral organs were seen. A  well-deyeloped apear, eighteen 
micromillimetres long, and having three bulbs at its base, each two micro- 
millimetres in diameter, is contained in the héad. The anterior part of the 
(TsophaguB is a narrow tube of glistening chitine. The median sucking-bulb, 
which is situated a spear-length from the three bulbs described above, is 
ellipsoidal in shape. Behind the sucking-bulb the cesophageal tube beeomes 
wider, namely, one fifth as wide as the neck; lialf way from the median 
bulh to the cardia it suddenly beeomes one third as wide as the neck. The

16- *T 85

■ we 
the

t'if. &2.—Head of TyUitehtu H iijení \ a, 
mouth and lips; b, cíphaUc aedf»; ataods 
opposlte the tip of the apear ; d, atanda 
oppoÁte tbe baao of tbe epear.

Fig. 3$.—Anal región of Tylenchttí 9€ti/era ; 
<í, proaiimal end of the right-hand eplcn* 
lum; buna (ríght-hand flap); e, b^m* 
riíng of che laiJ.

'»^ ia c  collum is distinct, and behind it tbe intestina beeomes at once two- 
thirds as wide aa the body. The ventral escretory pore is situated just 
opposite the obligue nerve-ring, which is so broad that its posterior border 
la situated half way between the median bulb and the cardia. The base of 
the toil diminishes suddenly in diameter, becoming almoat at once only half 
as wide as at the raised anus ¡ thenceforth it is conical. There are no candal 
glaads. The bursa, when seen in profile, has the form of a trapezium; its 
ventral margin is parallel to the body axis; its posterior margin is almost 
perpendicular to its ventral margin, while its anterior margin slopes forward 
much as usual. The two eguaí, eloUgated, arcuate, acuto spicula are one 
and a half _ times as long as the anal body diameter. The spicula are 
^pplied with aceessory pieces one third as long as they themselves are. 
1 end of the testicle is situated as far behind the cardia as the
tatter is behind the mouth.

SaJííof.—This worm was found in soil from the billa opposite Harwood, 
t-larence Eiver, New South Wales, Australia.
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2. Tylenchu» emarginatut, u. sp. 12- —M Tt-* %/ ------7 —  '-i'» 2í  g. *0 niin,
characteristie feature of tliis species is the form of the bursa of the male. 
i t  forma with iís posterior margiu a re-entrant angle at tbe point where it 
]0in8 tho body. Consequently when the worm ia viewed in profile, the tail 
preaeots a rather peculiar appearanee. The striations of the cuticle are 
resoiFable witn tigh powers. The neck ia of the usual conoid form, and is 
surmounted by a ^ a d  six mioromillimetres wide at the lipa, and twelve 
micromilhmetoes wide opposite the base of the spear. The indistinct lips aro 
three meromillimetres high. No papilla?, lateral orgaiis or eyes were 
seen ihe  spear is t«-enty mícromillimetres long, and ie sleiider but well 
dereloped, and has a base composed of three distiiict bulbs, each one micro- 
millimetre m diameter. The prolate median sucking-bulb is situated at a 
distance behmd the spear, equal to the length of the latter organ. Just 
behmd tbis bulb the ««ophageal tube is one fifth as wide as the neck, but 
gradually eipands until it finally becomes one half as wide as the bodv 
Ihe Tcntral excreíory pore is situated just behind tbe nerve-ring. Th© 
latter 18 twenty_mícromillimetres behind the median bulb. The^tail is 
corneal Itom tho inconspieuous anus, and is pointed at the terminus, There 
are no caudal glands. The distance of the mconspicuous vulva from the 
anus is equal_ to two thirds the length of the tail. The eggs measure 5Q m 
5 Ib ¡í,, that 18, are two thirds as wide as the body, and from three to four 
times as iong ae wide; they apparently become segmentad while yet in 
the iiterus. The ovary estends forward to near the base of the neck The 
tail o f the male resembles that of bis mate in form, but is supplied with 
a bursa three to four times as long as the anal body-diameter, so situated as 
to be nearly symmetncal with respect to the anus (though, as above 
mentioned it tas a re-entrant angle behind the anus), and then continuin<» 
for a short distance further on the tail.

s-s —65'
2-3 ~J- Si 82------ 2̂- '*® formula for the female, which

closely resembles the male in form. The uterus contained ouly one or twe 
eggs at a time.

opposite Harwood, Clarence Eiver, New South
Wales, Australia.

3. Tglmchus my^Ura. n. ap. '22 The number of
species o f Tylenehus the females of which possess two ovaríes is compaiativelr 
fevr. Ihis spwies is, therefore, o f interest, as adding to that number, and serv- 
ing to gire aid incharacterising the p-oup. The coarse, plain, striatiocs o f the 
cuticle (J y.) are easily resolvable with lenses of modérate power. The neck 
IS convex-conoid anteriorly; on aecount of the indistinctness of the cardiae 
eollum the length is not easily made out. The rounded head bears no sets, 
ih e  iip repon is hemispherical, but it was impossible to make out the 
number and nature of the lips. Neither lateral organs ñor eyes were seen. 
Ihe three bulbs forming the base o f the spear were couspicuous, the three 
together measunng sir micromülimetrea in width, occupying, consequenilv. 
one tourth the width of the correaponding parí o f the neck. The spear o f one 
spemmen was measured, its length being found to be 28 y., and the breadth of 
its shatt 2 y. The prolate median bulb measured 16/x x 10/i, and was two thirds 

1!  X® obture o f the posterior part of the ccsophagus was
difficult to make out. The mteatine began as far behind the ventral excretory 
pore as tho médium sucking-bulb was in front of it. In size it was two 
thirds as wide as the body, and m structure coarsely and irregularly granular 
Tbe rectum equalled the anal body-diameter in length. The exeretory pore
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^ díatance varyiug from oue to two 
S t í  í  í  space eqSal to S o

^^*^7 X body and presented longitudinal liL s  separated bTa
distance equal to one serenth the width of the body. Tte nerve-rma encircíed 
the (^ophagQB just behind tho sucbing bulb. & e  ventral conto^ur S  the 
conoid tail yaa continuoug with that of the belly, tbere being no bend or 
curve as OH the dorsal side. The anus was iuconspicuous. A e r e  were no 
raudal glands ^ le  vulva was depressed and conspicuous, and led iS o  a 
vagina, one half to two thirds as long as the bodr was wide and alan r-nn 
spwuous. The anterior outsírefcched ovary reacíed forward nearl} to t £  
cardiac región, and the similar posterior ovary estended backward nearlv to 
the anus The eggs were as long as the bod j was wide, and two-?hir£ as 

segmented wUle still in the utema. Malo unknSn, 
W Í Í  S s T r S  C l ™  Eiver, New South

í . Tylenohwi minutus, n. ap. Female imknown. ^ I ¡ -  -i ma.
íf'S rlsen t at all, were 

80 small as to escape observaron with a good immersion lene. Thei4 wera 
no hairs on the body or set» on the heal. Only the anterior third of the 
t>anül ‘̂'‘  ̂ conves-conoid. The head was almost trúncate. Neither lips ñor
S S f  A e  tí^  ° °  lateral
at^« L =  1“  for®. having three bulbs

f  ’ somewhat greater than the width ̂ of the head
«  wi-df? ellipsoidal median sucking-bulb was half
two fiíh ?  V termination of the anterior
ole W í .   ̂ i’^ ^ u a t  first only
s ío lle n íí the posterior flfth of the neck was
S  K i í . 7  S f  A sís usual in Tylenchue, tU  cardiac coUum
S l u í v  A  half as wide as the body and coarsely

i P  j  excretory pore was siíuated half way hetween the 
, S'^iilh and the intestine. The obiique nerve-ring encircíed the

the sucking-hulb equal to the length of that 
suw : .1 from the slightly-elevated anua, and was not

 ̂spinneret or with glands. The bursa extended aloug the 
bodvin*^*''?®í^xk^^ to three times the anal body-diameter and along the 
everv »  ®n <í‘6tance half as great as on the tail, and iras in
reací¡l^x®“lt̂  ̂ and mconspieuous, its contour when seen in profile not 
S x  ® * í ’*® ventral contour of the worm. The two equal linear
thS*Í^ body-diameter ;.P^oaimal enda were not contraated in any way witb the shafts The

spicula, cióse"^<y>arallel to wnicn they were situated. ^
wSst'AuITrdií^ 8ugar-cane, Harwood, Clarence Eiver, New South

-8S miu. xhe trans-
«s

^ylenehus iittiformií,n.8-p. ^  ̂ ~̂ s~ ___  xuc nans-
w1 th*J„^!!f 1°^ the cutíele were so ineonspicuous as to be resolvable only 
The°liL cephalic se t¿
tías Snua *x®’ '?spear^WM Ó Ti^L? ?°°®t«ction. There were no eyes. The slender 
part of I ta  n ^  The anterior
the n ¿ í  was about hall as wide as the corresponding part o f

neck, the median bulb, which was lorated at the beginning of the
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seoond third of the cesoDÍiagus was a mere sliglit expaiiBÍon two flftlis to one 
half as wide as that part of the neek; the tube connecting it with the 
espanded posterior fourth of the cesophagus was one fourth as wide as the 
neek ; at its posterior extremity the msophagus was half as wide as the base 
of tho neek. The iiitestiiie was half as wide as the body, and displayed 
numerous large refracting granules. The rectum appearod to be equal to 
the anal body-diameter in length. The ventral escretory gland appeared to 
be located alongside the posterior sweiling of the cesophagus; the ventral 
pore, its outlet, was situated juat behind the nerve-ring, ».e., iu advance of 
the sweiling just mentioned. The ohlique nerve-ring cndrcled the 
cesophageal tube at the beginning of its fourth fifth. There were no glands 
in the tail, which was conieal from the inconspicuous anus. The depressed 
vulva was easily to be seen. Tlie posterior branch o£ the sexual organs was 
rudiraentary, and extended only half way to the anus. The blind end of the 
anterior branch la j as far behind the cardia as the nerve-ring was in front 
o fít . 1'.̂ — -64 mm. The tail of the malo resembled Ihat 
ofhía mato iuform, but the anus was elevated and ea?ily seen. papiiia? 
were seen. The bursa extended along the anterior fourth of the tail and 
equally far in front of the anus ; it was so narrow as _not to show beyond 
the ventral contour of the body when the worm was viewed in profile, and 
was, therefore, quite inconspicuous. The two equal elongated euneiform 
spicula were twice as long as the anal body-diameter, and were arcuate iii 
the distal two thirds, the prosimal third being enlarged. The very incon- 
spicuouB accessory pieces were one fourth as long as the spicula, to which 
they were very cióse. Tho testicle extended forward to a poiut as far 
behind the cardia as the mouth was in front of it.

Habitat.—Found in soil about the roots of sugar-cane, Harwood, Clarence 
Eiver, New South Walcs, Australia.

4. Mononchus.
This genus ineludes at present nearly twenty species, none of which are 

parasitic. All feed on the roots or other tissues of plañís. I  have reaeon 
to believe they.at times do considerable dainage, more particularly to tender

o, papilla of the ouler tow.
b, papilla o( the ümec row.
c, Oorsatl tooth.
d, rasp'like teeth on Íiid«t waU oí tho phRi3*nx. 

hegioDing: of the<ssopba^.

Fig. Head oí Monoruhvs dijitarui, bigWy aiagnified.

seedlings. I  have washed as many as three huudred of these worms from 
a single buneh of celery. The anatomy of a typical female is well shown 
in the adjacent wood-ciit. The males are rare, and comparatively litUe is 
known about theai.
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24-
36

‘ fll*’  94*1 . Mononc\us tn/emedms, u. sp. L  T-h u  As ¡n all
other known species of Mononehiíí, the cutióle was devoid both of Laírs and 
stmtions. The cylindroid neck terminated in a trúncate head without 
setfe. but beanng six líps each with two papillíe as usual. Elongated oval 
markings placed transverselr on the head just behind the base of the lips

35.—Anatomic»! detóib oí Moitoníhut gym tulaimus; 1, female WDnn: í  he*d of tbe same 
more highly mi^nlfled; 3, aaal región.

®»papilU of ihe inner row.
Q, papilla of the outer tqw. rtctum.
/  o* inner wall of pbarynx.
'• Poarjmgeal muscloí.

ff, beglnmng of cesophagus.
caud.%1 gUndsa t, dorsal wtb.
esopht̂ us. 

k, intedtine.It vegin̂

7», ¡n ô 9jj.
anua.

e, excrelo<7 pore CO
p , cardiac conetríctíon or collumi
q, aceeophgue.

nf represent the lateral organs ; these were half as wide as the base 
üe nearest lip. Thís species agrees with all others ofthe genus in having 

pharynx was long and goblet-shaped, being half as long as the 
eaa 18 wide, and bearing a moderate-sised dorsal looth two thirds the way 
om the base to the lips. In  the neighbourhood of the nerre-ring the 

phagüs is only half as wide as the neck, but near the pharynx it ia
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somewhat wíder, and again posteriorly it becomes three Sfths as iride as the 
body. The posterior part of the ceaophagus appears to be coarser in 
structure than tfae anterior hal£; íd all parts the lining appeared as three 
dístinct double linea. The olive-colour^ intestino, which waa separated 
from the oesophagna by a dístinct eonstriction, was three fourtha as wide as

the body, and ratber iudis- 
tinctlytessellated; ita com- 
meneement was marked by 
the presence of a pseudo- 
bulb,thÍ8 appearance being 
brought aboutby the trans- 
parent naturo of the walls 
in the cardiac región. The 
intestíne ended in a reetum 
whose length equalled that 
of the anai body-diameter. 
The ventral escretorypore, 
orwhat appeared to be such, 
was located justbehind the 
nerve-ring. The lateral 
fields were one-fourth as 
wide as the body. The 
nerve-ring encircled the 
cesophagus squarely as ís 
always the case in this 
gcnus. Caudalglandswerc 
present in the eonical and 
arénate tail, which ended 

an ineonspicuous and

W m

Ct month. 
hf Ubial papilla.
e, lateral organ.
d, dorsal tootb.
O, cxcratory pora.
f ,  nerre-ring.
g , pharyTix.
h, phatyogieal^musdcs.
i ,  J ,  <Dsopbagi29>
k, cardiac refioQ.
2, ÍQt«stÍDe.
m, labial papilla.
n, lateral organ.
o, omn.
P, dorsal tooth.
q, phaî QX.
r, egg with Shell,
í,
í, Wmd end of posterior oraiy. 
u, becd in ovarj.
V, amia.
V, three cauda! glands.

One of two papiU» od the end of tail. 
ib ouUet for caudal glaudg.

Fig. 36,^ 1, female Mononehtu II, side view of
head oí same worm; III» ventral view of bead oí ame worm •
1V, end oí taü of same worm.

IV

lU
almost pointed spinneret. 
The anuB was depressed 
an d cons picu o u s. The con - 
spicuous vulva led ínto a 

The reflesed portion of thev^ina half as long as the body was wide. 
ovarles extended half-way back to the vulva.

.Sab^oif,—About roots of siigar-eane, Harwood, Clarence Biver. New 
South Wales, Australia.

2 . MonoTieJiM similis, n. sp. 24- ■6S-’  88. „  . ,  ,. . o ----¿ql-SSmm. As USUal thc
skm was without hairs or markings of any kind. The cylindroid neck ended 
3“  a tríncate head witfaout set», butwith the usual tworows of labial papill». 
The lateral organs were not scen unless they be represented by transverse 
slits near the base of the outside lateral papill». The pharyns was three fifths 
as wide as the head, and nearly one and oae half times as long as wide, and 
centained a single email dorsal tooth at the base. In  form the pharynx was 
triquelrons.and ribbed longitudinally.and had the middle half o f the lateral 
walls eovered with teeth like those of a file. The msopLagus was anteriorlv 
one half, but posteriorly two thirds, as wide as the neck, and had a coarsely- 
radiated structure; its Hning appeared as a triple line when seen in optical 
section. Cardiac collum ehallow but dístinct, pseudo-bulb faint. The olive- 
coloured mteatine was three fourths as wide as the body, and the granules 
contained m its cells were so arranged as to give rise to a tessellation ; this 
r^de it easy to count the cells, the result showing that it took about fifteen 
o{ tbem to build the eircumference. The rectum was three fourths as long as
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the anal body-diameter. A  ventral pore, presumably tbe outlet o f the ventral 
•gland, occurred jusfc behind tbo nerve-ring. As usual in Mononchus tbo 
nerve-nng encireled the cesophagus rather squaroly. The tail was areuate 
and conoid from the conspicuoua depressed anus, and ended in a blunt 
spmneret one eighth to one sisth as wido as the base. The spermatozoa 
were arranged m a ball in the uterus. The ovaríes reached half-wav back 
to the vulva. ^

.ffaJíVot.— Eoots of Bugar-cane, Harwood, Clarence Eiver, New South 
U ales, Australia,

E '
' - í .

►-•7-3-I

5. Neonchus, new genws.
1 . It is possible that

this worm stands in a pósition between Mononchus and the spear-bearing 
genera. Only two rather immature females haviag been seen, it is 
no_t possible to make positivo statements with regard to affinities. The 
saín bears a lew hairs, and is marked by transverse striie rcaolvable with 
ftigh powers. 'With íenses of the highest power, each striation is resolvable 
into a row of dots. A  rounded head surmounts the conoid neck. Ten 
spreading setas, each two tiftha as 

I longastheheadiswide,arearranged 
in the usual manner on the margin 
of the head. Pour submedian sub- 
cephalic set», a trifle longer than 
thoso on tho margin of the head,
^ e  found half-way between the 
lateral organs and the base of the 
pharjns. Small Imob-like papilla) 
occur on the front of the head.
The lateral organs resemble those 
of Plectus, being unclosed circum- 
feronees one fourtb as wide as the 
head, situated opposite the middle 
of the pharynx. There are no eyes.
The prismoid pharynx is about one 
fifth as long as the neck, and one 
soventh as wide, and is strongly 
hned with chitine. The dorsal 
Wall is prolonged into a tooth or 
spear, and this organ seems to 
nave guide.s somewhat aftet the
ttanner of Onyx. ^eonehus shows another resemblance to Onyx in the 
tormation of the maophagus, which is at first tubular, and only one-third as 
iong as the corresponding part of the neck, hut expande in the posterior 
lourth to form an elongated sweUing two-thirds as wtdo as the base of the 
neck. Where the cesophagus reeeivea the pharynx, ib is also somewhat 
emarged. The lining or the cesophagus appears as a single distinct line 
wheu seen in óptica! section. The cardiac collum is deep and very dís- 
inct, The irregularly granular intestine becomes at once tbree fourths 

ss wido as the bodj. The rather small, shallow cardia can be distinetly 
seen. The rectum equala the anal hody-diameter in length, or somewhat 
oiceeds it. The nature of the ventral gland, and o f the lateral fields, remains 
un^own. The nerve-ring surrounds the cesophagus almosfc squarely a trifle 
n tront of the middle of the neck. The conoid tail tapera more rapidly near

h -

l —

fig . 37.—A’eoTwAttí hngioaxida:  I, & femalc worm; 
hecbd of tho dame worm more blghlv magDÍ- 

fied ; (i, cephikUo setas; 6, tooth or radímeot«iy 
spesr; ph&^nx; d, laterski o r ^ n ; 4, sub* 
ceph&hc seta; f .  anus ; p, base of the ;
h, posterior swcUlav of the cosoph^nis ¡ v, 1ji* 
tesiine; j ,  vufTa; it, eítber spenuatozoa or 
imcutureova.
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the anus than eJsewhere. The depressed anus íb distinctl^ to be seen. 
Tbere are no caudal glands, PoBsibly the lail is prehensile. The terminus 
Í8 one sixteenth aa wide as the base of the fail. I  saw only immature females 
and can only suimisc that their sexual organs are doublo and symnietrieal 
and not reflexed ( - ? - ) .

Hábitat.— Soil about the roots of sugar-cane, Ilarwood, Clarence Eiyer, 
New South Wales, Australia. Algo about the roots of moss near Maelean, 
on the same river.

6. Chromadora.
1. Chromadora mínima, Cobb, 87' • '61 mm, The

The
The

. 2-5 V 8-9 i *  2'S
transTerse stn » are resolvable, with high powers, into rows of dote, 
hairs on the body, if any be present, must be very iuconspicuous. 
neck was conoid, more especially in the anterior part. The head was some- 
what trúncate, and bore at least six small, lather forward-pointing sette, 
perhapa one sixth as long as the head was wide. The rather transparent 
lipa bore papiUa;, probably tweive. The lateral organs were placed just 
behind the baso of the pharynxj the right was a left-handed spiral of two

VMl

:í

Fi?. S8. —C h rcm a d ora  ma^ífieü.
a, One of tbe ceph&lic sets. d, vuJta.
by phon nx. e, posterior cesopbagoal bulb. i ,  anos,
c, spiral latera] orgno, ff, cardioc collum, sprnoeret

and a fourth tums, and the left was a similar right-handed spiral. The 
worm has no eye-spots. The anterior part of the pharyni was cyathiform, 
and presented the usual twelve chitinous ribs ¡ the posterior part appeared 
sigmoid when seen in profile. The tooth was exactly like that of the 
Fiji worm (C  mínima). The cesophagus was ahout half as wideas the neck, 
though where it received the pharyni it was somewhat larger; at the 
posterior extremity it enlarged to fonn a prolafce bulb four fifths as -wide as 
the base of the neck, and contaíiiing an elongated internal chitinous 
arrangement. The lining of the cesophagus was plainly visible, and appeared 
as two slightly sinuous Unes. The rather thick-walled intestine was two
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thirda as wide as the body, and was separated frora llie cesophagus by a 
distinct constriction; it ended iii a rectum of the same length as the anal 
body-diameter. A  Teatral gland layjnst behind the cardiac consíriction, but 
all its pajts were difficult to make oufc; tbe loeation o f the pore, its outlet, 
was a Jittle behind the ring, the ampulla being roundish. The tail was 
conoid from the rather conspicuous anas, and ended in an apiculate spinneret 
one fourth as wide as the body at the anus. The conspicuous shining vulva 
was slightly depressed. The two ovaries were outstretched (— 9 — )> the 
eggs being three times as long as the body was wide, and only about half as 
wide as long, The female is shown ia tbe adjacent figures.

Habitat.—Soil about the roots of sugar-eane, Harwood, Clarence Eiver, 
New South Wales, Australia. Pound previously (1891) in Eiji, about the 
roots of banana plants. The Fiji worms were immature, and in consequence 
the descriptiona imperfect. I  have observed this worm also at Moss Vale, 
New South Wales.

7- Chaolaimus, new genus.
1. Cltaolaimus pellueidus; n. sp. 68'

4-7
95' *64 min, At first

Fig. 39.—Head of Chaolaimi¡t pdlwida$.

sight this worm has the appearance of a Tylenckws. I t  does not, however, 
belong to that genus, but, in all probability, to a new genus. Only one 
specimen was seen, and that aii immature moulting female, so that many 
iinportant parts of the anatomy remaiu unknown. The cutióle appenrs to 
be without striffi, as none were seen with a homogenous immersion lens. 
There were no hairs on the body. Posteriorly the neck is cylindrical, 
though the anterior third is conves-conoid, and ends in a trúncate head, 
bearing s ii papüla-like setse on the margin of the head. The lips, if they 
be present, must be very flat and incou- 
spicuoua. Neither evea ñor lateral 
organs were seen. The pharyns was 
dilíicult to understand. The posterior 
balf was simple enough, merely cyliud- 
Toidal and one fifth as wide as the bead, 
and having two cliitinous thickenings 
like knobs at the base; this part was 
strongly Hned with chitine. Tbe anterior 
half o f the pharynx was composed of 
numerous pieces of chitine arranged 
irregularly as if  they were the fragmente
of broken phaiyngeal lining. The whole pharyni was enclosed in what 
appeared like án ellípsoidal bladder, twice as long as wide, and three 
fourths as wide as tbe head. All tbese observations are made of uncer- 
tain valué becauso of the worm being in proeess of moulting tbe skin, 
and with it, o f course, the pharyngeaí lining. The cardiac eollum was 
indistinct. The intestiue was three fourths as wide as the body, and 
presented irregular granules. The ventral escretory pore was situated 
somewhat behind the nerve-ring, or, more accurately, at the end of the 
second third of the neck. Tbe blunt tail was conves-conoid from the con­
spicuous depressed anus. The vulva was inconspicuous. The sexual organ 
appeared to be single, to extend forward ( ‘ 9 )> the refiesed part to extend 
back past the vulva, half-way to the anus. The only egg seen was twice as 
long as the body was wide, and one fourth as wide as long.

Habitat.—Eoots of sugar-cane, Harwood, Clarence Eiver, New South 
Vales, Australia.
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8̂  Monhystera.
So fap as known the worma classed under this head are harmiess to man. 

Thej" inoabit the soil and the sea, and appeap to feed upon microscopic 
organiama. A  good idea o f -the anatomy will be gaioed by consultina the 
accompanying figures and those of the firsfc species described below. ”

1 . Monhystera rastíca, Bütsehli. -9 n- la- -so”  76’ rrt-
fS  3S Ti---- Ti---- ^  -sinm. ‘•UtlCie

J3 marked bystriiE, resolrable with immersion lensea. A  few hairs, about one 
eighth as long as the body is wide, are found here and there. The nearlr 
cylindroid neck terminates in a trúncate head, bearing near its margin ten 
spre^mg set», arising opposite the base of the pharynx, each about one 
fourth as long as the head is wíde, one of each su'bmedian paír heíng 
somewhat sfaorter that its mate. There are sis indistinct papill® inside the 
row of set», Ths circular lateral organs aro one fourth as-wide as the neck 
and are placed at a distance from the anterior eitremity equal to three or 
tour times the depth o f the simple, somewhat cup-shap'ed pharynx. This 
Jatter is ono third as wide as the head, and leads into a cylindroid cesophagus 
nearly two th i^s as wide as the neck, and presents a rery slight expansión 
in tront of the distinct cardiac eonstnction. For some distance behind 
the pharyns the cesophagus is very transparent. The Unin<r of the 
cesophaguB when seen in optical section is more or less sinuousr At the

te?

beginning, opposite the cardia, the inteatine is somewhat transparent civing 
nse at hrst to the impreMion that some gland-like oigan is present here but 
careful esamination serves to dispel the deception, The intestino is two- 
tturds as nnde as the hody, and is composed o f cells indistinotlv to be seen 
^  account o f the multitade of granules with which they are’ filled The 
transparent rectum is conoid, and its length is equal to that of the anal
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l»dy-diameter Noth.ng was learned coucerning eitlier the T e n t ia l  escretory 
organs or íJie lateral flelde The nerve-rmg is situated near the middle oí 
the neek aad encirclea the cesophagua somesrhat squarely. The taü :s 
conoid to the ewollen terminuí*, where it is one sixth as wide as at the base 
Ihere arecaudalglaudflaudaspmneret. The vulra is depressed. Theesaa
are tmce as long as the body is wide, and otio fourth as wide as lone, m á  
are probablj doposited before segmentatioa begins.

of moss, Maelean, Clarecce Eiver, New South 
W ales, Australia. This now well-known species is found aleo in Fiii I  
am able herc to add considerably to a knowledge o£ ita anatomy.

2 . Monhysiera insignis, n. sp. 1̂-3 10 - 22- —75 83
- -  - .L H  F — sTTa The transrerse

striiD were so fiue as to be barely resolrable -with a good one twelftb inch 
honiogenous lens, A  few hairs were scaítered here and there on the worin • 
these were one fourth áa long as the body waa wide, The nearly cylindrieai 
nrek terminated in a trúncate hcad bearing twelre spreadiog set®, each 
about half as long as the head was wide, though the members of the sub- 
median paira were not quite equal in ¡ength; these sets were attached iust 
^h in d  the ̂ isp a ren t lipa, of which there appeared to be three. Each of 
the Sil papiE® found on the lips boro a minute briatle, The circular lateral 
organs were one fifth as wide as the bead, and were located at a distance 
trom the anterior estroinity equal to twice tbo width of the head. There 
were no eyes. The pharynx eonsisted of an óblate mouth cavity one 
halt as wide as the head, followed by a narrowcr conoid part; the len^th of 
the whole was equal to the widtli o f the bead. Tlie width of the nearly 
cyJiudncal cesopbagus w m  half as great as that of the neek; its lining 
appeared as a single distinct line. The granular iotestino, which was two 
ttiirdsaa wide as the body, was separated from the oisopbagus by a deep 
and distinct constrictiou, aud ended in a transparent rectum nearly twice as 
long as the anal body-diameter. The tail, which was conoid from the 
depressed aiius, eontained caudal glands, and ended in a blunt apiculate 
spmueret one third as wide as the body at the anus.

Habitat.—Found about theroots o f sugar-cane, Harwood, Clarenee liirer 
*ew  South VTahs, Australia.

3. Jfí>níyít«-ayirateníw,n.ap. Thetransrerse
ste® o f the cutióle aro resolrable with higb powera. The hairs, which occur 
türoughout the rength o f the worm, are easily seeo, as they are one fourth as 
ong as the body is wide. The neek was cylindrieai and the head trúncate, 

dne ten eephalic set® were about half as long as the bead was wide, and were 
arranged ¡a the usual manner, the submedian being sub-equal. The lip- 
Mfpon was transparent, aud its details diffieult to determine. I f  any papfl]® 
were present they musí haro been wery inconspicuous. The circular lateral 
organs wore one fourth as wide as the head, and were located at a distance 
irom the anterior estremity equal to the width of the head. There were no 
fiVfn' cylindrieai msophagus, which, though pretty uniformly three

»ns as wide as the neek, was slightly swollen posteriorly, was separated 
intestino by_ a deep and distinct constrietion, The lining of the 

^ophagus when seen in optieal section appeared as a distinct single line.
be transparent fiuely granular iiitestine was three fourths as wide as the 

PT no _ signa of tessellation. The rectum somewhat
ceeded the anal body-diameter in length. The nerre-ring was a trifle 

The taü waa conieal from the eonspicuous depressed anus to the 
unt spinneret, which w.as one eighth as wide as the baso of the tail. The
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Tulva was elevated and conspicuous. The single egg seen in tho uterus was 
rertangular, being as long as the body was wide, and four fifths as wide as 
lon g ; it was unsegniented. The sperinatoioa were one half as wide as the 
uterus. The oTary appeared to extend about half-way to the eardia.

Hahital.— Found in soil about the roots of sugar-cane, Harwood, Clarence 
Eirer, New South Wales, Australia.

4. MonTtysfera Auttralis, n. sp.- 1-1 10- 21- —80- 85-
2-* 3- S-2 s-s 21

information I hare coneerning the anatomy of this species is wery meagre, 
The inost striking feature is the nearness of the vulva to the anus. The 
cephalic setas are well developed. The lip región is transparont, and endoses 
an óblate eavity half as wide as the head. I  am uneertain about the location 
and size of the lateral organs; they were probably cireles one fourth as wide 
as the neck, locatcd at a dislance frota the antenor extretnity equal to one 
and one half times the width of the head. Thé anterior part of the 
ccsophagus was three fifths as wide as the neck; postcriorly, however, it 
beeaine two thirda as wide as the neck. The dark-coloured intestine was 
three fourths as wide as the body, and was niarked o3  from the cesophagus 
by a distinct constriefcion; its cells were easily made out on account o f the 
transparency of the walls. The conoid rectura considerably exceeded the 
anal body-diameter in length. The body diminished more rapidly in size 
frota the vulva backward. From the conspicuous elevated anus the tail 
was conoid to the soinewhat conical and apiculate spinneret.

HaUiat.— Soil from bilis opposite Harwood, on the Clarence Eiver, New 
South Wales, Australia.

9. Alalinas.
1. Alaimus minar, n. sp. -•84 mm. The formula1- 2 5 2 9 2-9 1-1

represents pretty mueh all that was discovered coneerning this new species. 
The cesophagus was pretty uniformly one half to two thirds as wide as the 
neck. The sexual organ appeared to be single, and to extend backward ; it 
remained uneertain whether it was refiexed. I  am not positive about the 
length of the tail as expressed in the formula. Tail conoid.

Sahitat.—Soil from hüls opposite Harwood, Clarence Kiver, New South 
Wales, Australia.

10. Bastiana.
1 . Baitiana Australis, n. sp. 23- U 86- •96 mm. Female un-? 1-5 1 « 1-5

known. The neck was cylindrieal posteriorly, but the anterior half was 
conoid. The rounded head bore the usual numher of set», each of these 
being about as long as the head was wide. The «reophagus was of about 
tbe same shape as the neck, being from one third to one half as wide. The 
cardiac collum was distinct. The intestine was three fonrths as wide as 
the body. The tail was conoid. The linear arcuate acute spicula were one 
and one-half times as long as the anal body-diameter. I  think there were 
two testicles (—M—). The row of ventral accessory organs extended 
forward to the middle o f the neck; tlie distance separating theso organs 
one from another was about eqnal to half the width of the body.

Habitat.—Virgin soil from hills opposite Harwood, Clarence" Eiver, New 
South Wales, Australia,
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\ . . d

11. Cephalonema, new genus.
1. Cephalonema lonpicauda, n. sp. Thís peculiar worm belocgs to a new 

and very distinct genuB. I haTs tíius far seen two epecies—the present, on 
the Clareuce Kiver, and a seeond at Moes Tale, X.S.W . Both were, how- 
ever, immature, so that much remaíns to be learned about the nature of the 
sexual organs. Ñor is this a ll; for though I  ha^e been able to gire in the 
accompanying figure a good idea of the form of the head and pharynx I can 
offer no explanation of the uses o f the various organs or structures I haré 
pictured. The worms at first sigbt appear to belong to Dorylaimu», 
another genua of free-living nematodes, but a short esamination is sufEcient 
to dispel this ¡Ilusión. Two speciinens of the present species gare the foU 
IowÍDgmeasurement8:—H -^|g- ^ 5  •«>»«>- and í],
Both were young, and as yet showed no traces of sexual organs. The body 
Wall was thick, like that of various 
species of Dorylaimus. No mark- 
ings were seen on the cuticle. The 
neck was sub-cylindroid, and was 
capped by a somewhat rounded 
head set olí by a distinct constric- 
tion. There were four very short 
submedian set®, and tliese were the 
only hairs seen on the worm. The 
somewhat hemispherical lip región 
was evidently composed of six con- 
nate lips, bearing twelve papill», 
arranged in two rows somewhat like 
those on the head of Dorylaimu».
I  saw no lateral organs, and there 
were certainly no eyes. The long 
and narrow pharynx measured from 
one sixth to one fourth as wide as 
the head, and reached half-way to 
the nerve-ring, and contained near 
the lips an organ that resembles 
the thumb-shaped tooth sometimes 
seen in the anterior part of the 
pharynx o f IHplogaster. In the 
anterior part the Oísophagus was one 
half as wide as the neck; in the pos­
terior third, however, it was widened after the manner of the cesophagus in 
Dorylaimus and Onyx. When seen in optical section the lining of the 
cesophagus appeared as a single line. The irregularly granular intestina 
Was separated from the cesophagus by a rather indistinct constriction, and 
was narrower than the cesophagus, being only half as wide as the body. The 
rectum was equal in length to the anal body-diameter; there was no pre- 
rectum, as in Dor¡/laimus. The nerve-ring, which was two thirds as wide 
as the neck, encircled the cesophagus obliquely. The tail was cónica! from 
the slightly-depressed anus. There were no caudal glands, and the terminus 
was hair-fine.

Fjg. 41-—Head of C>>phaXoneinti lonfjieattda; a, 
labial papiUs; b, one of the four submedian 
eepbalfc setee ; c. bomf prooeaeee Íd tbe moutb, 
of unknovn aigDiAcaoce; d, loag tubular 
pharynx.

Habitat.—Found about the roots 
Eirer, New South Wales, Australia.

of sugar-cane, Harwood, Clarence
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12. Plectas.
The nematodes beloDging to this genue are harmless to crops. They are 

found büth in the soil and on the surface of planta, and are never paraaitic. 
They appear to feed upon microscopio organisma. They are active little 
worms, baving tho power to retaiii lifeafter having been preserved for many 
yeara in a dry state. The characteristic features o f the genus are unmis- 
takable, and no one will ever, having once carefully esamined a specimen, 
be at a loas to reeognise similar worins in futuro. ílie  long two-ehambered 
pharynx, the cesophagus vilh  a single well developed eardíac bulb, and the 
welldevelopedspinueret are among themoststriking featuros o f the anatomy.

7-81. Plectutparietinus, Bastían. is- BO- 89- ThÍBWorm,ofwhich 
only two females were seen, ia probably the parieíinita o f Bastian.

2, Pleofus minimus,n. sp. \— -̂ ,3— -ss mío. Although we aro 
not in possesbion of very fuil details with regard to the anatomy of this 
species, there will, I  think, be no dilEculty in rocognizing tho species in 
futuro. The small size, the long neck and tail, and comparativo slenderness 
are all striking characterístics. The pharynx was of tho same form as that 
characteristic of the genus Plecíus, and appcared to occupy two ñftha of the 
space between the anterior extremity and the nerve-ring. The cesophagus 
was about half as wide as the neck, and ended in aii elongated ellipsoidal 
bulb (tbree fourtha as wide as the base of the neck), containing a distinct 
yaive and connected with tho intestiue hy a tubular cardia as long as the bulb 
itself. Tho intestino was about two thirds as wide as the hody, and ended in 
a rectum one and one-half times as long as the anal body-diameter. The 
hody diminished in size rapidly in tho neighbourhood of the anua, the tail 
heing conoid to the apiculate spinneret, which was one third as wide as that 
portion of the body nearest the anus. The single mature egg was four 
times as long as the body was wide, and from flvo to sii times as long as 
wide; it was still unieullular, segmentation not havingyet begun. Tho form 
o f the sexual organs remains undetermined,

Sahitat.— Soil from hills opposite Harwood, Clarence Eiver, New South 
Wales, Australia.

8. Plectus pusillus, n. sp. 7-8 17- «8- <52- Tho plaía. , , S-a  ̂ 3-3 3-9 4-8 2-6
transverso strise were visible only with high powers of the mieroscope. No 
hairs were seen on the body. Posteriorly the neck was cvlindroid, but in 
the anterior fourth it was convex-conoid. The trúncate head boro four 
spreading set® attached a little behind the base o f the lips, each one 
tburth as long as the head was wide. There were six lips, as is usual in 
Pleettis, and each o f the six hore a papilla. The lateral oi^ana were 
unclosed circumferences one fourth as wide as the head, located opposite the 
middle of the anterior half o f the pharynx. This latter was two-chambered, 
the two chambers being of eq̂ ual length; the anterior one was prismoid, 
one-fourth as wide as the head, and not expanded near the lips, wbilo the 
posterior one was enelosed in a tube resembling tho succeeding parfc of the 
cesophagus in size and appearance. There were no cyes. The anterior half 
of the cesophagus was two thirds as wide as the neck, but narrowed in the 
neighbourhood of the nerve-ring to one third as wide as the correspondíng 
part of the neck. The cardiac bulb forming the posterior extremity of the 
cesophagus was broadly fusiform, and two thirds as wide as the base of the 
neck; it contained a distinct valve in front of its middle point, and was
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connected Trith the intestine by an almosfc tubular cardía, oxtendíng into the 
cardÍM cavity a distance equal to one fiftb the length of the bulb. 'Wheu 
seen in optical sectioa the lining o£ the eardia appeared as a single distiuct 
straight lino. Correspoading with the natura o f the eardia, the eardiac coUum 
WM Tery unusuaUy broad and diatinet. The intestine was three fourths as 
mde as the body, and, though granular, showed no traces o£ tessellation.

ventral gland lies in front of the eardia, and the pore, its outlet ís íocated 
just behind the somewhat oblique nerve-ring. Thislatter is twice as broad 
p  the oesophagus at the point encircled. The tail is conoid frota the 
inconspicuous anus, and ends in a rounded apiculate spinneret one third aa 
wide M the body nt the anus. The vulva is elevated, and comparatively 
conspicuoua. The thin-shelled eggs are more than twice as long as the body 
is wide, and are about one third as wide as long.

lía lita t .—Soil about the roots of moas, Maclean, Clarence Eiver, New 
South Wales, Australia.

7-2 13 24- 87' 1* mm. The strí® of 
Very

4. Plectus intermedius, n. sp. ^ ---- rS— Tz--- iT—H
the cuticle aro resolvable with modérate powers of the microscope. ■ ,  
short hairs oceur on the body. The conoiá neck is surmounted by a rather 
rounded head. lí'our submedian, widely spreading set®, each one fifth as 
long as the head is wide, oceur at the base of the lipa. These latter are six 
in number, are small, iiiconspicnous and hemispherical, and bear very incon­
spicuous papilla?. The lateral organs are unclosedeircumferences, one seventh 
as wide as the head, and are Iocated as far behind the cephalic set® as the 
latter are behind the anterior eitremity. There are no eyes. The entire 
pharyni is three tenths as long as the neck, its anterior chambee being 
half as long as the posterior. the mouíh the anterior chamber is
nearly half as wide as the head, but soon becomes narrower. The posterior 
part of the pharyni rosembles the suceeedíng part of the cesophagus, 
but is easily distinguished bv the presence in it of three arcuate Ex­
pansiona of the lining, which together form an arrangement having a 
fusiform contour. The tuhe of the tesophagus is about half as wide as 
the neck, and ends in pyriform or ellipsoidal bulb, two thirds as wide 
“  the body, and containing a very distinct valvular apparatus half as 
TVide as the bulb itself. The licing o£ the cesophagus, when seen iu optical 
aection, appears as a single line. The thin-walled and colourless intestine, 
whieh 1 8  ^ k e d  off from the cesophagus by a deep and distinct constriction, 
18 two thirds as wide aa the body. Its cells contain small granules, not 
hanng any apparent definíte arrangement. There is a very distinct eardia, 
half as long as the bulb, so large as to nearly fill the cardiac cavity. The 
lectum was somewhat longer tban the anal body-diameter. The ventral 
eicretory pore was Iocated nearly opposite the nerve-ring. This latter 
encircled the cesophagus aquarely. The conoid tail tapered from in front of 
the inconspicuous anua to the rounded apiculate spinneret, one fourth as 
■wide aa that portion of the bod_y near the anus. The rather inconspicuous vulva 
^ 8  a depress^ transverse slit, one third as long aa the body was wide, and 
led into a vagina one half as long as the body was wide. The dark and eon- 
^icnous thin-shelled e^ s were from once ani ono half to twice as long as the 
body diameter, and from one third to two thirds as long as wide. The 
reneied ovaries reached three fourths the distanee back to the vulva. Near 
the blind ends of the ovaries the ova were arranged in several rows—not 
single file.

Sabifaf.—About the roots of sugar-cane, Harwood, Clarence Eiver, New 
¡South "Wales, Australia.
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^.Plectrn cephalaim, n.sp, -i «.«. This active
and mterestmg littie species adds anothcr io the little group of Plecii having 
eipansioas o í the cutícula in the neighbourhood of the head. These espan- 
stons, as well as ali the rest of the cutícula, are marked with plaiu transverse 
strjie resolvable with high powers. The hairs on the body are few, but they 
are eonspicuous, The nech ís conoid, and the head trúncate. There are 
íour Bubm^ian, forward-pomtíng, ccphalíc set®, each two thirds as long as 
the head is wide; these are situated ou the margín o f the head. The 
expanded hp región is composed of six prominent líps, each of which seems 
to bear a papilla. The lateral orgaus are unelosed circumforences, one third 
as wide as the head, exclusive o f the cuticular expansions: regardcd as 
spirals, the left is a nght-handed apiral, and the right a left-handed spiral.

Uv'i,
, fc  l- ;3

ot PUctui a, foar prsccaies of the caticuliU' expeneion d  which pa» 
forwaid and surroand the mouth ¡ i, anterior pharyngeal chamher; e, spiral lateral organ ¡ 
í¡, expansión oí the cuüele on the head; «, base oí the anterior pharyi^eal chamher.

There p e  no eyes. The two-chambered pharynx extends halE-way to the 
nerve-nng,_the anterior .prismoid chamber, which ía almost twice as long as 
p e  posterior, bemg one fourth as wíde as the head; the posterior chamber 
18 of the torm usual in fZec/tts, and resembles the aucceeding part of the 
«sophaguB. At first the cesophagus ís half as wide as the corresponding 
part of the ueck, but it diminishes in its posterior part to one fourth as wide 
as the tose of the neck, though it finaUy expande into a pjriform bulb, 
which mcludes the conspieuous eardia and is one half as wide as the neck 
The linmg of the ccsophagus ia plainly to be seen. The rather thiek-walled 
mtestme is three fourths as wide as the bodv, and ia lined with ehitine The 
cardia, as indicated above, is very long and large. The recfcnm equals the 
p a l  body-diameter in length. The ventral excretory pore is situated iust 
bpind  the uerve-nng, The two wings of the cuticula are separated by a 
distaneo equal to one ninth o f the width of the body. The nerve-nng 
pciTcles the cesophagus pretty squarely. The tail is concave-conoid from 
the inconspicuous anus, and ends in an apiculate spinneret, one fourth as 
wî de as the anal body-diameter is long. The vulva is rather conspieuous. 
The eggs are one and one half times as long as the body is wide, and two 
p iid s  as wide as long, and appear to be deposited before segmentation 
togiQs. The reflexed ovaries reach ono half to two thirds the distance back 
to the vulva.

—round about the roots of mosa near Maclcan, Clarenee Eiver 
.^ew ooutii wales, Australia. *
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13. Ceplialobus.
Some of tte species of this genus have latterly come to be regarded with 

Buspicion by tbose who pay particular attention to tbe diseases o£ plants. 
They are found to be in some cases parasitic or quasi-parasitíc, and to occur 
iu myriads, more eapecially in diseased parts. It remaíns, however, to be 
prored that they are the real offenders in such cases. Prom the structure of 
the mouth parte, one would expect the food to be such as to require little or

■M

r->

Ilg. tí.'^Head &nd aeck of a Ceph'tlobus, ma^niJled. ff, l í f» : h, base of the i>har}~Dx; t, nen e*riag:: 
j ,  posterior suckmg:*bun); k, intestíne.

no mastication, resembling as they do those of the genus BhalJifis. Many 
species of Bhabditis li?e for the most part on fouling matter, which has 
been reducedto a liquid or semi-liquid state by the action of fungí and 
microbes. It may be that this is true of most Cephalohi, and that where 
they have been found in such numbers in diseased parts of planta, they have 
been preceded by other orgauisms, which are the primary cause of the 
disease. The reader will be assisted to understand the natureof the mouth- 
parts and cesophagus by Consulting the accompanying cut, showing the head 
and neck of a species found among the sheaths of diseased banana plants 
from Fiji.

1. Gephalóbvs muUioinclus, n.sp.- 17- 27’ «o-
o.g '56 mío. The plain4-1 4-5 . * 7 .

transYersestriaíwere easüyresolYable with quarter-inch object¡7ca,the distance 
betweentwo successire strise measuring two micromillimetres. There were no 
hairs ou the body. The neck was conves-conoid anteriorily, and ended in a 
trúncate head, devoid of set®. The three inconspicuous lips were armed with
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papjUíe. CurFed markings, somewkat Look-shaped, or like au unclosed figuro 
BIX, and loeated on tlie sides of the head at a distance from the anterior 
extrcmity eqnal to the length of the posterior ossophageal bulb, seemedto 
repreeent the lateral organs. The shape of the phaiyuz is well ehown in the 
adjacent wood-cut. The anterior two thii-da ot the cesophagus was about

half as wide as the corresponding

¿•1

Fig. of C 4i^a t<A u9 m u l t ü i n c t v t .  a . the
ilpe; o , bue of the pbarj nx ; c , ceaopbaíriu.

part of the neek. The junction oí 
this part of the cesophagUB, with 
the succeedicg tubular part, wae 
distmctly marked. There tras no 
median ewelling. About half-way 
doim this anterior part of the 
cesophagus a sort of jW t  is indis- 
tinctly to bo seen. The narrow 
tubular part of the <esophagus is 
only one fifth as wide as the neck, 
but espands at last to join the 
ellipsoidal cardiac bulb, which is

a r É T a l ' \ T ? ‘̂  c^rdiaf S y .  ' " S e  S m  w S ^ w L ^ T lo n g

wS^s ^  oi the ceLphagus. Th l

S i í - e  - t e X ¿ í p S
Srward a L  en^5 ® and extendedrorward, and ^ d ed  near the vulya. The ova were arranged single file The
e„gs were as long as the body was wide, or a little Ionge| and fearly half as 
wide as long; they were segmented while etiil iu the uterás ^

s . s  S "

14. Rhabditis.
but is"ofno“ l ¿  iaterest from a purely scientifie point of vícw
S !  importance. It combines with manv features
o f the free-hving nematodes, a number of those of the sorts found^narasihV

S i 16- U-l- ShabdUts simplex, n. 8V. r — ___--___ rm- í

^ ^ c u t S e ^ t Í T  ralher'hnmature femaler* transversely sfcnated. Neck conoid; head trúncate •
S i ñ í  n ?  weU developed, each with a papilla; eyes

, p h ^ D i pnsmoid, one fourth as wide as that part^of thé neck

agus about half as wide as the corresponding part of the neck; median
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bulb an almost imperceptible sweiling, located a trifle iii front of the middie 
ot the neck ; tube connecting tlie median sa-ellíng with the posterior bulb

correspondiiig poi-t of the neck; posterior bulb, 
eihpsoidal, Imlf as nide as the base of the neck, and containing a distínct 
^alve; intestme three fourtha as wide as the bodj, its cells distinct, its 
liLing thiclc, and its chaiinel apparently sinuous ; rectum more than twice as 
lODg as the anal body-diameter; excretory pore iust behind the nerre-riiig; 
nerve-nng oblique; tail conical; caudal glands absent; vulva conspicuous 
though not elevated; vagina conspicuous.

.fffl í̂Vat.—Virgin soil, hills opposite ITanvoocl. Clarcnce Eiver, Xew South 
\> ales, Australia.

i2. minu/iis, n. sp. ST Sl- 9S- •3mm, Female unknown.

h... ---ff

J - .....-s

r 1. ■ ^  ^  í" .uio uuaiiuini.
ihecuticle of this tmy worm is travcrsed bv transverse striic resolvable 
only with hmh povvers. L'ke othor siiecies of the body is quite
destitute of hairs. The neck is conoid, but beeomes comes near the head 
wüich is rathor trúncate, and bears no seim, and only very inconsuicuous 
papiiJfe—probably three. Keitlier ^
lateral organs ñor ejes wero seen.
The prismoid pharyns is one-fourth 
as \vide as the anterior part of the 
neck, and is furnished near the lips 
with small sepárate pieces of chitino.
The anterior part of the cesophagiis 
is half as wide as the corresponding 
part of the neck, and ends in an 
elongated-ellipsoidal median bulb 
two-thirds as wide as the middie 
of the neck, where it is situated.
The tube that Jeada onward froni 
the median bulb is considerable 
narrower than the anterior part of 
the eesophagus, but expande finally 
to form an ellipsoidal bulb three- 
rourths as wide as the body. The 
valvular apparatus in this posterior 
bulb is distinctly to be seen. The 
intestino is three-fourths as wide 
as the body, its thin walls being
ined with chítine. The cardia is very rudímentary, and the eavity behind 

11 large and conspicuous. The ventral eieretory pore is situated iust 
ehind the nerve-ring, which is as wide as (he part of the eesophagus it 

oo.iquely eneirdes. The wings on tho sides of the body are separated by a 
ttistance equal to one-eighth of the width of the body. The venirallv 

tail is conical from the elevated anus, and is completely enveloped 
y the bursa which springs from a point half as far in front of the anus as 
ne middie of the tail is behind it. The terminas is pointed, and there are 
o caudal glands. The ribs of the bursa ir ay be thus described :—There are 

fJght pairs in all—two in front of the anus and verv inconspicuous, four 
conspicuous longand slender enes on the anterior half'oí the tai], and’ three 
on the posterior third of the tail.less conspicuous. The two equal, brownish 
mear, slightly arcuate spiciila are axial in position, their prosimal ends faeine 

length they are one and one half times greater than the 
anal body-diameter. The accessory pieces are half as long as the spicula •

xs«a

45.—Male ol BhabdU's mimitxts. a. lipa; 5,. 
pharynx; e, tBaophajus; d. median bulb; e. 
ncrierliii-; / ,  «rdiac bulb; <j, iutestine; h, 
flexure in leatWe; V, blind end ol teíllcle ; 
} ,  aperraatozoa; i, ejaculatorj' duct; l, papilla ; 
m, rib ol bursa; n, riba ol huno; o, ribs of 
bursa;p, aocrssory pieee; q, lelt-hand splcu- 
luin; r, InCestlae.
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ínstead of being placed parallel to the spícula tbey are placed nearly perpen­
dicular to them. The teaticle is so refiexed near its free extremity that the 
blind end lies as far behind the cardia aa Ihe latter is behind the mouth, 
the reflexed parfc being one-third as long as the necfe. Most of these par- 
ticulars are well illustrated in the adjacent figure.

Habitat.—Eoots of eugar-cano, Harwood, Clarence Eiver, New South 
Wales, Australia.

8-3 is- ■48-' 71- -eto-Omm. T h is3. n . Jiliforjais (?), Büt$chU ----- jg------ j-,
species is the same as that found in Fiji, and appears to be identical with 
that described by Professor Bütschii, uuder the ñame of JUiformis. The 
followiug 18 a quotation from the description of this species as it stands in 
the Macha!/ Memorial FofumeCutióle plainly but finely transversely

Of Up6 and papÜI» 
pbAryiix.

c, median cwopha^l bolb.
d, nerve-riD|.
e, posterior ou]b./, phar̂ nx.

«pilla on lip.
, JP. 

i, aaoa.
i

j ,  wingt of cutleie. 
i ’, flexura in 6Yé ij .
l, bllod end of OTaiy.
m, bonal riba ot anterior group.
n, spermatozca. 
o» bursa.

bursal ríbe of median group. 
r, riba of posterior group.

nted
t, vulva.
u, anua.
V, median bulb.
w, ribs of anterior group.
» ,  excretory pore.
y , bunal riba of median group.
e» buraal riba of posterior group.

striated; neck nearly cylindrieal to behind the pharynx, then convex-conoid 
to the mouth, which is one-fourth as wide as the base of the neck; lip
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región half as wido as tho prolate cardiac bulb; oniy traces o£ lipa; no set® 
or papill» oa fcbe head; cesophagusin the anterior half fuaiform and about 
half as wide as the neck, thenco narrowing graduallj to a tnbe one-fifth as 
wide as the neck; cardiac sueking bulb one-half as wide as the neck - cardiac 
collum disíincfc, the eonstriction deep; intestine thiek-walled, fonr-fifths as 
wide as the body, rvith a thick transparent lining ¡ cardia small, the carity 
large; rectum narrow, nearlj twice as long as the anal bodj-diameter, 
separat^d irom the intestine b j  a distinct constrictioa; rentral excretora 
pore somewhat behind the middle of the neck (12'5 % ); winga of the 
cuticle nearlj as fax apaxfc as the opposite sides of the pharynx; tail couoid 
from the distinct anus, its terminns hair-Sne; near tne anus two lateral 
glands which empty throngh lateral porea afc the beginning of the second 
sisth o f the tail; vulra depressed; vagina very short¡ reflexed ovaries 
reachmg half-way back to the vulva; eggs as long as the body is wide and 
two-thirds as wide as long.

S ’aií/aí;—Soü about roots of moss, &e., near Maclean, Clarence Eiver, 
ííew  South "Walea, Australia.

The foregoing descriptions, comprise all thafc was learned ahout the 
nematode worms to be found on, or in, or about the roots of sugar-cane on 
the Clarence Eiver. The conclusions to bo drawn from my observations are 
bnefly these: 1. ífematodes are abundant in the soil about the roots o f cañe 
both lu healthy and diseased fields on the Clarence Eiver. 2. They are not 
more abundant in badly diseased fields tban elsewhero. 3. Most of tbc 
thirty species seen oceur also in fields whero no cañe ís growing, and many 
of them_ in virgin soil far removed from plantations. 4. Wlule fully half 
the species seen are more or leas injurious to plant.s, no species was seen in 
sufficient numbers to do a serious amount of damage, and not a single species 
was 8?en that appeared to be parasitic.

*8 tbougbt best to pubbsh tbe descriptions, however, iiotwitbstanding 
the negativo results, and this for several reasons. They serve to show the 
detailed manner in which the investigations were conducted throughout, and 
sen-e to render it probable that Australian sugar-cane growers have little to 
tsar from these baneful animáis. They eonstitute furthermore, a considerable 
contribution to a scientifie knowledge of a group of animáis which includes 
many of the worst parasites knowii.
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Practical Vegetable Growing.

"Di RECIIONS p o r  THE ÜMoNTH OF NoVEMBEli.

I f the direetioaa given during tlie last threD montlis bavo been carríed oat 
there should be an abundance of healthy regetablea making good progresa. 
The weather _ia geoerally rather warm during November, excepfc in the moat 
eleyated portions o£ tho Colony. Where the droppiags of farra anímala can 
be had in abundance (and there ahould be plenty to be bad on every fann) 
tbey sboald be heaped together and rotted. One objeet being to destroy as 
mucb as possible the seeds of weeds. It ia the beat pian to keop the hea'p of 
inanure uader ahelter so tbat the most nourisbing part sball not be wasbed 
away by the rains.

Beans, Kidney or French.—Iii the warmest parta of the Colony, plants 
raised from early sown aeod should now be bearing poda large enougb £or 
use. It  ia a great mistake to aliow the pods to grow to their full size before 
they aro pulled, for tbey become hard and almost uafit to eat. It is a stiil 
greater mistake to allow any to beeome ripe, for then the plant will ccase to 
produce moro beans. Keep the ground well hoed between the rows, andif 
the weather and soil are rery dry spread over the ground a thick dressing, 
uaually known as a rauloh, of eoarse dung, leaves, dead grass, sca-weed, dry 
fern, or anytbing similar tbat may be convenient. This will save the plants 
from wilting or perhaps drying. I f  water is sufficiently abundant for use in 
the garden some liquid manure couid be made, from horse, cow, or fowl 
dung,and apnlied(say) twicea week, This will befound of considerable benefit 
to all vegetables. Burnt rubbisb of any sort will be of great valué, and it 
will always be worth while to cart on to the vegetable garden tbe remaios of 
burnt stumps and logs and the burnt soil about them. Seod of French beans 
o f the dwarf, runner, scarlet runner, snake,-or butter varieties may be sown 
in any part of tbe Colony, escept in those placea wbere Erosts still oecur. 
There is always a certain amountof difficulty with the runner or tall growin<  ̂
kinds of beans, becaúse it is necessary to fix up sticks or some other kind <5 
snpport for them to climb over. On the other hand, the dwarf varieties need 
no support and are estremely easy to manage. Great mistakes are often 
made by persona who start vegetable growing withont some instructions, in 
Bowing their seeds too deep in the ground, and too cióse together, Frencb 
boans should be sown about 3 lo 4 incbes deep, and from 6 to 8 inches apart. 
In cases where tbey have been sown too tbiek the young plants can be moved 
to anofber bed withont affecting their growth, if  they be well watered before 
tbey are lifted and watered again af Ser the transplanling,

Beef, B td  and Silcer.—Sow a row or two of seed inwell dug up ground. If 
it ia considered necessary to apply manure for the red beet use only 
thopougbly well rotted dung. The best practice is to sow on ground tbat
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had leen lieavily manured for «orne previous crop. Freshiy appfied manure 
18 likcly to cause thc roots to forfc. As the siirer beet is used for its leavcs 
laly, manure may be applied heayily.

Broccoli. Sow a little seed and transplant any strong younír planta vou 
may have .arge enough to put out. This TCgetable is very much like eauli- 
Ilow-er and may be grown in tbe same manner.

Sow a little seed oceasionally not raucb at a time bat iust 
sutbcient to keep up a eontinuous supply of plañís. Plant out a few stronc 
young cabbages from tbe seed bed to some well manured ground. Cultivate 
weü all the cabbages that haré been planted out, and to improve their erowth 
give them a good watenng with liquid manure. Make a sort o f basiu round 
eacb plant by drawmg away the soil to the depth of an iuch or two. When 
be liquid manure has soaked into tbe ground, cover vrith the soil tbat bad 

Deen drawn away. I f  the weather is very dry ifc will be advisable to spread

“
Cnrro/.-Som e seed may be sown in drills, and when the plants come up 

and have attained a fair sizo, thin out cousiderably. The ground should be 
w ell prepared by deep cultivation, and bad better not be manured if  ít can 
be avoided, but it would be preferable to sow on laúd that bad beea heavilv 
manured for some prenous crop. The drills should be about 12 to 18 inches 
8p&rt.

Cauliflomr.—^  little seed may be sown, either in a bos or seed-bed, to be 
protected Irom the hot sun. Mulch the surface with some finely hroken un 
dry cow-dung and do not allow the soil to becotne dry,

Orlery.—Sow a very little seed, if it is thought to be required, in a seed- 
pan or box, and if _there_ are any plants availablo plant them out in richlv 
prepared ground, either in prepared trenches or on the flat. A  smail bed o£ 
ceiery grown merely for flavouring soups, stews, &c., will be found of con- 
«derable valué. In this case thero will be no nocessity to blanch the stalks 
l o  ^ o w  ceiery well ifc requires plenty of well decayed farmvard manure and 
good supply of water. '

Cucumber.—Bow seed in ground that has heen well prepared bv deed 
diggmg and rather heavy manuring. Draining should also be attended to. 
Any p l^ ts  that are up and making headway should be pinched back as 
they extend their spreading shoots, in order to keep them bushy and com- 
pact. f  lants which do not seem to be growing well should have some liquid 
manure from time to time, but this should be mnde very weak.

and Afastnrrf.—These two salad plants are usually grown togetber. 
and t̂ hey are about as easy to grow as any plants can be. During tbe hot 
weather irequent applications of liquid manure will improve them and make 
tnem tender and crisp.

^33 Ptitnt. Plants from seed sown some little time back should he ready 
to plant out in the garden, three feet or moro apart every way. It  iehardly 
worth growing to any great extenfc untü it is ascertained that this vegetable 
is liked by the family. Seed may be sown, if plants have not been raised.

Leek.— Sow a little seed in the seed-bed, for sueeession. It  is always well 
to have a few young plants ready to put out when required. Any «malj 
plants that may not be required for the garden will come in useful for the 
kitchen no raatter how small they may be. The leek is a greedy plant and 
needs plenty of manure, and is greatly improved by frequent applications of
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liquid manure and ¡)Ienty o f water. Plant oat a £ow strong young leeka 
deep in the Boil. Fair-aized planta that are growing well may be earthed up 
to mako the stalka white and tender. Tbia vegetable can be strongly recom- 
mended as being most wholesome.

LeltiKe.~?la.nt out a few strong young lettuces from the aeed-bed, but 
make the ground rieh witb well rotted manure beforeplanting, They should 
l>^rown quickly at tbia timo of year, or alao they will probably soon lun to

Melons.—Sow a few aeeds in well-prepared ground, in the aame mauner 
recommended for cucumbers. The pie, or preserving melón, should not be 
forgotten, as it ia very productivo and uaeful for preserve.

Okra or Plant out a few seedlings if any are available, but if not
aow aome seed. Tbia vegetable ia uaeful for aoupa and stewa. Its young 
se ^  poda contain a considerable quantify of glutinoiis matter whieh ia aaid 
to be wholeaome and nourishing. The íowers are pretty and the plant may 
be grown for ornamental as well as uaeful purposes.

Oníon.—Sow a little aeed and keep the onion beda free from weeds. 
Seatter amongst any entona which yon may have growing a mixture of soot 
and aalt, half and half. This ia a uaeful atimulant, and it will, in a great 
meaaure, prevent the attaeka of worma and inaects.

Fea$.— A  few rowa should be aown, in cool and moiat climatea eapeeially.
Peppers, Chilli or Oapsicum.—Plant out a few aeedlings and i£ required 

seed^may be aown. A  very few plants will serve foc the purposes of a

Potatoes.—Á. few rowa may be planted. Plant ouly whole potatoes of a 
médium eíze. Use plenty of rotten toree or cow dung,

pBiB/jiín»,—Sow Bomo seed in well manured or rich ground. Planta tbat 
^ e  ^rogressing should be kept pincbed back to prevent them rambling too

Raiith.—Sow a little seed from time to timo and use the plants as quickly 
as they are ready. Oíd radiehes are almost useless and indigestible, and 
Büould be tüTown to tlie pigs,

57iZí5ar5.— Sow a little seed in order to raise plants to pnt out next winter 
or early spring. This ia a uaeful plant to grow and no carden should be 
without it.

Spinach.— Sow a little seed, but very little.
Tbwíato.—Sow seed in such quantity as may be required, and plant out 

from the seed-bed if any planta are available. Keep large plants tied up to 
some support if possible, and the fruit wül then ripen better and be lesa 
Hable to rot.

Turnipg.—Sow a little seed in rows.
Vegetable Marrow and Sguash.—Sow a little seed in the same way as 

recommended for cueumher.
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Orchard Notes for f{ovenjber.

COAST D is t r ic t s .
The cultivatiou of the orchard shoiild be carefully attended to, and all 
woeds kept in check by the use o f a eultivator, as should a dry time set in, 
if  the land ¡s in an uncultívated condition and coTered with weeds, it will 
soon dry out and the fruit suffer in consequence; whereas a deán well

Sulrerised soil will retain moisture well. Apples shonld have been sprayed 
uring the last month for eodling moth, and if  necessary should be sprayed 

again the earlier part of this month, using 1 Ib. of París green to 160 to 
200 gallons of water.

In  the earlier districts the bands should be placed round the trees 
during the month, not merely batiding the tree afEected but ¿ s o  all 
adjacent trees. All caterpillare or other leaf-eating insects should be des- 
troyed by sprayingwith París green whenerer seen. All stone fruits should 
be thinned during the month, the eiact time depending on the stage of 
ripenesB of the fruit. The best time is just as the stone is hardening, as 
arter this thero is not mueh likelihood of any dropping taking place. 
Peaehes should be thinned out to about the distance of four lingers between 
^ch , and apricots rather nearer. Thinning properly done always paye well 
in the increased ralue c f  the fruit that remains. Early peaehes and apricots 
will be ripe during the month.

N o r t h  a n d  So u t h  T a b l e -l a n d s .
Keep the orchard well cultivated and free from weeds. Spray for eodling 

moth and all leaf-eating insects with Paris green the earlier part of the 
month, if not already done. Early cherries will be ripe towards the end of 
the month.

W e s t e r n  D is t r ic t s .

Thorough cultivation, to retain the moisture in the soil, is the secret oí 
success to fruit growing in the hot dry 'Western Districts. The soil should 
not be tumed oyer, but should be olíen and deeply stirred with the culti- 
■yator, when it will be found to retain moisture for months, where otherwise 
it would bake as hard as a brick. Thiu peaehes and apricots. Fight the 
eodling moth where present by spraying and bandaging, the latter towards 
the end of the month.
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General í(otes.

E x p e e im e n t a l  T o b a c c o - g e o w in g .
I n coEnoction with the distributioa of aeed o f varieties of tobáceo new to 
this eouQfcry, questions have been addressed to the Department from which 
it appcars that grotvers bardly grasp the objocts the Department lias íu 
view. In the first or experimental stage of the tobáceo industry, ifc ia not 
desirable that the grower should aiin at producing any special style of leaf. 
It  will be better that he should aim at fiiiding out which kiud o f tobáceo 
his land will produce in the greatest perfection, and it is with this obieet 
that sereral varieties have been eent to each applicant wbo has undertaken 
to eonduct eiperiments,

Tbere woald also appear to bean idea that the time ofharvesting varíes for 
difFerent aorta of tobáceo. The time of harvesting for all tobáceos is when 
the leaves are fullyripe, not before, and not after Ihey have reached 
matunty. Full instructions with regard to this and all other operations 
connected with the growth and preparation of tobáceo for market are giren 
]n the Gazette, Yol. IV , pp. 326, 420, 516, and 612. °

The points of excellenee in tobáceo for all purposes are:—
Ist. Flavour—fragrance—aroma.
2nd. Midríbs and veins sroall in proportion to leaf and of the samo 

eolour as the leaf, the veins at right-angles to the midrib.
3rd. Uniformity of eolour in eacb leaf and in all the leaves.
4th. Good huming properties, to hold tire well and leavo a good ash.
5th. Uniformity of size, substance, and testure throughout the crop 

and especially throughout each bale or case or casfc when packed 
for shipment.

<5th. Freedom from lióles caused hy insect ravages, and tom or broken 
leaves the rcsult of carless handling.

7th. Freedom from mildew or stem-mould and from blistered or dis- 
coloiired leaves.

For cigar wrappers a special point of excellenee is fioeness of textnrewith 
toughnesa, silky yet tenacious.

For export to England an essential point of excellenee is perfect dryness 
and a eapaeity for absorbing at least a fourth part of its weight of water 
without feeling wet. This does not apply to cigar wrappers the amount of 
moisture in which, though a consideration in fiiing the price, is a minor 
mntter, but as regarás tobáceo for other manufaeturing purposes, dryness 
or “  eondition”  is a paramount consideration. ’

A  M a e k e t  r o E  P e u n e s .
A  SAMPLE of prunes grown and eured at Cullingar has been submitted to 
the Department for report, and with an inquiry as to the prohabilities of a 
market. The fruit expert states that the primes are of very good quality
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thougli deficient in colour and over-dry for tliis market, and that they will 
also require to be graded if any qnantity is to be offered for sale. These 
faults, saya tbe expert, can be Tery easily remedied, and informafcion to euable 
the improvements to be carried out haye bren duly sent to tbe grower. 
With regará to finding a market, tbe saniple was submitted to three Sydney 
bousea in the condition receÍTed, and firm offers were obtained to purchase tbe 
whole quantity— somo 200 to 3001b.—at 7d,, 7id., and Sd.per Ib. respectively. 
The abovo facta are satisfactory in two senses. Tho recommecdation o£ the 
Department regarding prune culturo and euring has been sncccasfully 
adopted, and good prices have been quoted for what is aámittedly hardly a 
first-class sample. Stepa are being taken to test the prunes by cooking, and 
the result will be duly reeorded.

COOMBS’ SlJGAE T a BLES.
The following tablea for use in the augar-houae are reproduced from the 
Louisiana Planíer ■-—

In table 1 ia given the quantity corresponding to 50 cubic centimetres of 
rawjuice in aamplea of from 200 to 1,000 cu. cm., whioh have been preserved 
with 15,20, 25, or 30 cu. cm., o f aolution of lead acétate or subacetate. This 
snethod of preservation was treated in detail by Mr. Hubert Edaon in your 
columns, and need not be recapitulated now.

Table 2 wiH materially aborten the labour o f ealculation in determining 
the solide of dense produeta by dilntion. Of course the figures in the column 
headed “  Per cent, solid in aample ”  must be corrected for temperature if the 
diluted aample ia “  Brixed ”  below or above 17'5 deg. centigrade.

T a b l e  N o. 1.— Equivalent to 50 cm.’  o f raw juice in samplea leaded with 
from 15 to 30 cm.’  acetato.

16 cm.* 
Ac^

S6cm.* 1 25 em.* | SO cm.»
Lead. AceL Lead. Acet. Lead. AceC.

1 1

1,000 cm.’ aample 60-8 51-0 51-3 51-5
950 >> tt ... 60-8 51-1 51-4 51-09C0 M it 50-8 51-1 51-4 51-7850 tt 50’9 51-2 51-5 5!-8800 If 50'9 51 -3 51-6 51-9750 »» II 51 51-4 51-7 52-1
700 19 51-1 51-5 51-9 52-2650 >» 19 51-2 51-6 52-0 62-4600 1% ... 51-3 51-7 52-2 52-5575 ti II 51-3 51-8 52-3 52-8550 ti Í9 Sl-4 51-9 62-4 52-8525 ii tt ,,, ... 51-5 51-9 52-5 52-9500 «í tt 51-5 62-1 62-6 63-2475 19 51-8 52-2 62-8 53-4450 n 19 51 -7 52-3 52-9 53-6423 «9 99 ... ... 51-8 52-5 531 53-8400 99 51-9 52-7 53-3 54-1ü¡Q Í9 51-1 52-8 63-8 54-4350 ti II 52-2 53-0 63-8 54-7325 tf ti 52-4 53-2 64-2 55-1300 ft 1, ... ... 52-8 53-6 54-5 56-6275 ii tt 52-9 53-9 55-0 56-1250 tf tt 53-2 54-3 .56-6 56-8225 t7 l> 53-6 54-9 56-3 57-7200 *> 99 ... 54-1 55'6 67-1 58-8
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Table K o. 2.—Por detorpiination of Solida o£ Masse Cuite, Molasses, &c 
by diiution and spindling.

(For D ilution=-^^j^^j)250 cm. '

Deg. Brix sf Solution, Per Ceüt.
Solida 

io Sftmpie.

14 -0 ............................................... 73-99 16-0.* 1 .......................... 74-55 •1.•2.............................................. 75-11 •2.- 3 ..................................... 75-65 •3.•1............................................... 76-22 -4.•5 .............. 76-79 •5.- 6 ................................................ 77-35 •6.
*7 ... ... ... 77-91 •7.•8................................................ 78-47 -8.•9 .............. 79-01 -9-15 -0 ............................................... 70-60 17-0.•1..................................... 80-16 -1.•2..................................... 80-7-2 -2.■ 3................................................ 81-29 ■3.•4 ..................................... 81-86 •4.• 5 ....................... 82-42 -5.
- 6 .................................. 82-99 -6.-7 .............................................. 83-55 •7.- 8 ..................................... 84-12 ■8.- 9 ..................................... 84-88 •9,

Deg. BriioíSoliition. Per Cent.
Sellda 

in Suupie.

85-82
85- 82
86- 39
86- 96
87- 53
88-  10
88- 67
89- 21
89- 81
90- 38
90- 95
91- 52
92- 10
92- 67
93- 22 
93-82
91-39 
91-97 
95-54
9612

FKriT-STOKB AT P a XMDALE— OUEIMBAH.
The_ finit expert (Mr. A . H. Benson) has made the following report •__Afc
the mvitation of Mr. Todman, of the finn of Heyde-Todman & Co., I  -risited 
theirorchard at Palmdale, Ourimbah, on Satnrday, Augustl2th, in companv 
witn Mr. T(^maQ, Mr. W . S. Campbell, and two other gentlemen, fo i the 
purpose of mspecting the fruit-house whieh they haré recently erected, and 
where they purpose atonng fmita during a glut, untü sucb time as the 
maraet is brisker, and the fruit can be disposed of at a satisfactory price.

Falnidale is s i^ te d  about 3 miles from Ourimbah railway station in a 
small Talley -whieh is almost surrounded by high bilis. Tbese bilis are 
corered witb a dense mass of vegetation, the tree-ferns and palms giving ¡t 
quite a tropical appearance, and it is naturally one of the most beautiful 
spots in the Colony. The solí is a deep, rich, dark brown loam, aad tho 
e i^ s iv e  youug otchard is m a rery vigorous and thriring [conditiún, and is 
weJÍ looked after—no expense being spared in order to haré everything of 
the best. p e  followmg descnption of the store, for the details of whieh I 
am mdebted. to Mr. ‘Wm. Moseley, the manager, should provo of interest to 
iruit-growere.
,. P ®  building consists of two chambers, an inner and an outer, whieh are 
dmded trom eaeb other by síiding doors. The inner chamber, whieh is 30 
teet Ĵ ong by 15 feet broad by 16 feet bigb, is the store, and the outer one, 
whieh 18 15 feet long by 13 feet broad, is the passage-way leading to the 
store, and is used for storing cases. The outer chamber is also provided witb 
doors whieb, as weU as the doors leading inte the store, are double, the space 
between the faces being filled witb sawdust so as to iasulate the chamara
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as mueh as possible. The doors of the outer chamber are aln-ays closed 
before the doors oE the store are opened, so as to prerent, as far as possible, 
any warin air entering the store. The building is situated in the side of a 
bilí which has beeu escavated to a suíEcieiit depth to allow of its erection, 
and the earth taken out has been placed round the sides so as to keep the 
building as cool as possible. The building is fittcd tvith n double roof, the 
inner one being eomposed of logs covercd witli felt and orer that a foot of 
earth as a non-conductor. The outer roof is of galvanized iron and extends 
3 feet beyond the inner roof on both sides, and, in order to preveiit any water 
getting on to tlio inner roof, it is fitted with gutters and the water piped 
away. The walla of the inner chamber are formed of turpentine boards, Ij- 
inches thick, which are laíd against the posts which support the roof, a space 
of C inches being left between the boards and the earth sides which is fiUcd 
with broken stonos, thereby preveating any soakage from reachiug the 
chamber. The stonea are íaid to a depth of 1 foot below the floor of tho 
store and from thom a draiii is laid to carry off any soakage—the objeets 
kept in view in building the store being coolness and dryness.

The Tentilatiou in voguo at the time of our visit was obtained by four 
torpedo ventilators placed on tbe roof of the store, and by aii air tunnel, 
connected with tho bottom of the store, 80 feet long and 2 feet square, formed 
of boards and terminating in an airshaft 20 feet high. The idea was todraw 
the outer air down through the air shaft and cool it by passing it through 
toe 80-foot air tunnel before it entered the store, and that the torpedo ren- 
tilators would draw off the warm air from the store and thus create the 
neceasary indraught through the tunnel. Unfortunately this idea did not 
Work as, on account of tho air shaft being higher than tho ventilators, the 
draught wa.a, if anything, in the opposite direction. In order to obviatethis 
a new air tunnel is being raade that will obtain air at a much lower level 
than the fruit-houae, so that, when completod, there should be a coastant in- 
flow of eold air into the store, the hot air in the chamber risiug to the top 
and being drawn off bv the" ventilators.

Sinco the building has been eompleted the teinperature of the store has 
varied from 43 degrees to 60 degrees, bnt the usual standard has been 50 
degrees. I  noted an apple that liad been in the store since March and its 
condition was perfect, and a number of Emperor mandarina that had been 
in tbe store for over a month wero apparently as fresh as if neu-ly gathered. 
Needlesa to say, Mr. Moseley cuts all his fruit from the trees and handles it 
carefully. The fruit when cut in the orchard is carefnlly placed in large 
cañe baskets, similar to those used by Chínese vegetable liawkers, and carted 
without bruising to the store where it is placed on tho shelres that are fitted 
up for the parpóse. These shelves, which eitend all round the sides of tbe 
store from floor to ceiling, are 2 feet wido and are placed 5 inches apart. 
They are made of Oregon laths a quarter inch thick and l  inch wide, dressed 
on both sides and having the edgea rounded. The laths are attached to a 
framing of hardwood hattens, supports for the laths being placed every 2 ft. 
C in. apart, so that the whole o f the shelving is divided into a number of 
compartments each of which is 2 ft. G in. long and 2 feet broad and capable 
of holding one case of fruit. The outside capacity of the store is 1,000 cases. 
Mr. Moseloy did not supplyme with partieulars of the cost as he considered 
it might he misleading, so much depending on the facility with which the 
timber is procured. In this case all tho hardwood timber was obtained cióse 
at hand, the only timber purchased being the Oregon laths which were 
obtained roady dressed at a modérate price. Should anyone desire any 
further partieulars, Mr. Moseley will be glad to give them.
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T h e  I n t e o d u c i 'io n  of  t h e  H o n e y  B e e . 
Ism au^ratm gtlie proceedÍEga of thc late Beekeepers’ Conference, Mr. W
S. Campbell, as represenfang tlie Mioíster for Mines and itgriculture, made 
p SBing refetence to the introduction of the honey bee into Australia. W e 
are now able to amphfy that information from a eommunication by Mr 8 
Mo wle, the Usher of the Black Eod, who writes : - “ It  may be ¡ntere^sting to 
beekeepers ] ust at tbis time to kno-.v when bees were first ¡mported into these 
h , - f o  Tasmania in the ship ‘ John’ in the earlv
S ó u g h t t  gydíey.”

plants and animals, but more parficularly in respect to the introductíon of the 
Honey bee he was presented with a snufi-boi manufoctured in the Colony
cíizen'I Ó ? t h r r ^ ' ’‘ " v  r  by forty of the most promine¿t
S pX  ' ‘alued by the redpíent, and, until
e S s  S Í o  L Í b c e h fo to ^  “  ^ n fo r ta a tc lj thi. i „ , „ .

M a e k e t i n g  O r a n g e s .
l y  conuection with the case of ‘Washington Darel oranges whích was

Martin, M.L.A., from San Francisco, we haré 
^eeived ti^  foUowing valuable Information from the Haight Fruit Co of 
Hedlands, California, by whom the case in questíon was placed on the market 
Ihe intormation given is as follows :—
ti,. gradmg or sizing the oranges we use a ‘ Jones’ grader but
there is another whieh we think has some advantages over t S  ‘ Jones’

Eockford, Illinois, and would cost 
nSan iraneiseo, we think, about SóO OO (say £10). Particulars regarding

ítreei c lli  by addressing John A. Jones. 321, Market!
Street Lalitomia. Jones also manufactures a grader for apricots, peaches
n f f i , í “ “ ®‘ the-H^oodford gradería the best^ Both

and then“Í . ^ 7 ' ' í  ^  «a^ks,‘'“ f  packing boxes.
K ' gcnerally kept in the boxes in which they are

of wrappers are as follows : - 8  x S, 8 x 10 ,10  x 10  and 
+k • ' 4b^x8i8usedon8izes2ü0to tbeboxand smaller, andthe 8 x 10  on 
tho /b ®  10  ̂10 is used on sizes 126,150, and 176, and

about 15f cents per tbousand. The pnnted wrapper or wrappers with the 
lO^cínts** per thousand, the printing costmg fromO to
tbousand^ thousand, and the whito paper costa about 2 1  to 26 cents per

• In the markets of the United States the sizes of navels which are
á r e T c /t  ^  stnaller sizes
“ „ K ‘S Í  “  f "  > " l í »  or .m .ller , i , „

-Oarcases cost US, by the car-load, knocked down, 121 cents. The 
1 ograpn labela which we use on the end o f our boxes cost us about $12  00
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psr 1,000 in 30,000 bfcs, and we fiad thafc carefnl gradina and paeking, and 
an attrastivo pacbage, while costing a little more, always add more to the 
selüng price of the fruit than tho additional cost.

“ For paeking, grading,picking the fruit, andloading onthecirí, furnishing 
boxes, paper, &c., wo charge 50 cents (say 2s.) per box. For the paeking 
only, that is, to the workman who places the fruit in the box, we pay 
cents per box.”

Prom the foregoing extraet it will be seen that from the picking to the 
placiug o f the fruit on the marfcet is an entirely sepárate and distinct 
business, and leaves the grower with nothing to do b’ut attend to his orchard. 
The magnitude of the business condneted on this principie is tho best 
guirantee of its succesg fiuancially, and consequently it is well worth imita- 
tion by our own fruít-growers, especially in conneetion with tho export trade. 
Careless handling and paeking are b ¿ l  enough for the home market as 
evidenced by present market ratas, bnt íhey are fatal to an export business.

P iG S  AND FO W IS AS I n SECT AND W e ED D e STROYEKS.
M r. S. P eoü.w, of Upper Burragorang, sends us the following interesting 
communication:—

“ As I have benefited by many useful hints and experíenees gained bv 
reading the Africullural Gazelíe, uiid as I believe it beberes all farmers, as 
indeed all others engaged in dealing with the land, to support the paper by 
supplying informatlon and by every other way in their power, making it 
interesting and useful, I  beg to say re ‘  Destroying Crickets’ iu your June 
«umber;—About three year.s ago crickets wero rery numerous here and 
threatened to be very dostructive, but thero were about 150 pigs, principally 
yonng ones, roaming about, having aceess to the orchard also. They soon 
engaged the crickets, purauing thein as eagerly as so many terriers after rats, 
80 mueh so that you could approach them unnoticed. In fact they grew fat 
by feeding on them. So that, if yonr Adelong correspondent wiíl let forty 
orfifty yonng pigs, say, from three to six montfis oíd roam about his orchard, 
they will soon do for the crickets and their la ir» as well as those of other 
inseets. Let the pigs be well bred—say the whito pure-bred Cumberland- 
Torks. Give them plenty to eat, a placa to bathe, and a nice olean shed to 
sleep in, and they will neither be a nuisance to the eye ñor iujure the trees, 
but add to the profits o f tlic orchard. They will nerer be too well fed to 
attack the crickets which they seem to delight in.

“  While writing I  may also add, as it may be useful to someone else, that 
when I  carne here, all round thefrontof the house and stock-yard and home 
paddock was grown thick with hoar-hound. It seemed fast-spreading and 
threatened to flll the whole place, not only renderingtbe latid valuelesswhere 
it grew, but a nuisance to look at, as well asharbouriDgsnakeH, &e., and giving 
the homestead an uncanny and neglected appearance. I  made up iny mind 
to clear it out of the place, ‘ root and branca and had it rooted out with the 
hoe, but soon after I  was surprised to see it come up worse than exer. I 
again rooted it out, but before the summer was overit was up again and 
fiourishing. Our cfforts with the hoe seemed but to cultívate it. As every 
one had plenty to do I had to put my msthetic ideas in my pocket as many a 
farmer haa to do and let it go ahead. In the meantime I  notieed that where 
the fowls were fed there seemed to be nothing growingbutgrass, and even that 
had a peculiar humble, lowly, in a word, hen-pecked appearance, iliustrating 
indeed the full forcé o f the meaniiig or that very expressive term. 
Eemcmbering Euskin’s discourse on ‘ The Fields,’ whereiu he eloqnentlv
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saya (quotiug the 147lh Psalra, ‘ He maketh graas to grow upon tbe 
mountains)’.— ‘ Obscrre tbo peculiar cbaracterB of the grass, wliich adapt 
it especially for the aerv-ice o f  man, are ita apparent humility and cheerful- 
ness. l is  humility in that it aeems created only for lowest service— 
appomted to be troddeii on and fed upen. Its cheeifulness in that it exults 
under all kinds of yiolence and suffering. Tou roll it andit is stronger, the 
next day, you mow it and it multiplies, it shoots, as if  it were grateíul. Tou 
tread upon it, and it only sends up richer perfume.’ I  saw at once the key 
o í  the position and instead o£ toiling with the hoe I handed the work over to 
the rooster and bis numerous famiiy, numbering about a couple of hundred 
beaks. I  fea the fowls on the same patch continuously morning and evening 
for a few days» then moving x»n to new ground and so on. As may be 
anticipated nothiug but the humble, lowly, but cheerful grass could with- 
stand the hen-pecking. It may be observed that fowls continué to peek tho 
^ound for some considerable time in an apparently aimless manner after 
f '" 'í®  with corn. In a short time the whole grounds were cleared

of this almost ineradicable weed as well as others, giving way to the humble 
and lowly grass.

“  In these davs of advancing democracy when every man thinks every other 
man but himself should be ‘ placed on tTie land,’ and by honest toil humblv 
and labonously, by the ‘ sweat of his brow, live’ ‘ nobly scorning disdainful 
ease, I  conaider that I  am acting as a true democrat in ‘ letting the cat out 
of the bag on those two fellows—the^oy and the rooster, who hitherto have 
been actiog the part of the bloated aristocrat and the purse-proud capitatist 
and, thougb liring on the fat of the laad, doing nothing in retum but 
gruntmg at and crowing over the workingman.”

P k o t e c t io n  o p  P l a k t s  a g a in s t  L a u v .^ .
Moss. A. L a bo u lbefe  proposes to protect beetroot and cruciferous garden 
plañís agamst the attacks of larvse by the omployment of decoctions of planta 
containing powerful alkaloids. tJnlike mineral poisons, auch as Scheeles 
green, the alkaloids lose their .poisonous properties by undergoing oxidation 
upon the plants or in the soil, so that after performing the required work 
no risfc of ulterior mischief need be antidpated in adopting this niethod. 
.^peated experimente have been made with decoctions of the stems and leaves 
o f Delphmium grandijlorum, as well as with the seeds of tho same plant 
£>. Ajeecis. I t  is thought, however, that the seeds of D. staphisagria may be 
more energetic in their action, and the aconifes, stramonium, lellaionna, 
Uyostpamus, ^c., are suggested as affording suitable material for experiment- 
ing m this direction.— C’omp. Rend., C.xvi, 702.
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