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has fallen to a very marked extent—further evidence of the permanent improvement that has been effected
in combating the malady. Some years ago the Rotorua office of the Department was supplying an average of
401b. to 501b. of iron citrate a month for use in connection with bush sickness, but at the present time
months often pass without a single pound of the preparation being sold.”

The Whakamarama district, West of Tauranga, was the sabject of investigation and report at the
request of the Settlers” Association. Mr. €. R. Taylor in his report states ﬂl at the whole distriet is
covered with from 3iun. to 6in. of fine Kaharoa pumice ash ovmlqu a coarsely textured creamy-
brown pumice of over 3 {t. depth. A mild degree of bush-sickness exists, espe(*ul]\; i the early stages
of development, but this has been overcome W11h the aid of limonite, and with correct farming practice
the district should become a pmdu(‘hvo one.

Analyses of the soils showed them to be sandy silts deficient in total and available phosphoric
acid, normal in availahle potash, and rich in nitrogen.  Although they showed a fair lime requirement,
liming was not advocated on account of its known unfa‘vouw,ble effect on pumice bush-sick soils.

In the Ruakaka district, on the south side of Whangarei Heads, there are considerable areas of
soil composed of blown sand, much of it very little above sea-level. Several sebtlers on the portions
bordering the coust have experienced difficulty in rearing calves, and some mortality has oceurred
in grown stock. A form of bush sickness was suspected, and this appears to be confirmed by the
favourable results secured from the use of limonite. Samples of soil have heen collected for analysis.

A mild form of hush sickness szp;u‘enﬂy oceurs on loamy-silt pumice sotls near Morrinsville.  The
farms concerned are on low rolling hills, and it was found that the trouble was yrcatest where the
subsoil was lightest - that is, had “the loast clay. Considerable improvement has resulted from the
use of limonite, and it would probably be good policy to feed a little imonite on any of the lighter
soils derived principally from purmice. Even on the loam soils of the Mairoa districe, where lime is
(Ieﬁ“xun it is reported that a limonite lick resulted 1n great benefit to a flock of sheep.

Further favourable reports have been received of the results of limonite-feeding in the Morton
Maing district, Sounthland.

Limonite—Further investigation of the nature and composition of various **Jimonites ” has been
carried out, and a paper was publis«hml in the September, 1934, Transactions of the Royal Sociely of
New Zealund. Tt was also found that extracts made with h‘nth normal hydrochloric acid contained
appreciable amounts of cobalt and zine, and some prelimmary feeding trials with these elements are being
carried ont. Some investivators claim that in bush sickness and similar conditions in other countries
it is not iron but some accompanying metallic element which is lacking and which s supplied in traces
in iron-licks such as hmonite. (,/opper, cobalt, zinc, manganese, arsenic, are among such elements.
Such trace elements may act in one of two \\"‘f’% o they may be essential, providing links at some stage
in the metabolism of irow in the body, or they may mon*]v e s‘nmu]ants urging the blood- immmﬂ
organs to greater or perhaps more economical functioning.  The only oloment obﬁmtoly proved at
present 1o be essential to fron metabolism i copper, and there iy the strongest ground for claiming
that there is no deficiency of cnppv r associated with bush sickness, the main proofs being—

(1) Numerous livers of animals dying of bush sickness have heen analysed and found to contain
the normal or more than the normal amount of copper.

(2) Blood analyses conducted during the year from a number of cxperimental sheep have shown
no significant difference in copper-content between bush-sick and healthy sheep.

(3) Two healthy sheep at Kaharoa drenched daily with 1 fluid ounce of a one-per-cent. solution
of copper sulphate for three months without access to limonite lost condition and became very bush-
sick.  On the other hand arsenic has been found in some instances to exert an apparently curative
effect on bush-sick animals, but there is fittle doubt in this case that the action is merely a stimualating
one. The effect is only temporary. Arsenic was determined on a number of bush- sick and healthy
pastures, and was found to have the same range of values in both cases-—namely, from 1 to 7 parts
per 10,000,000 parts of dry matter. Workers in South Australia and West Aunstralia claim that cobalt
s an egsential element, the lack of which is responsible for a sheep disease resembling bush sickness.
Their claim cannot be considered proved, however, until animals on the affected country have been
earried in health through more than one generation by meang of cobalt.

PAmPAS-GRASS

During the year a congiderable amount of work has been done on the chemistry, culture, and utiliza-
tion of pampas-grass as fodder. The cell-wall constituents have been determined and compared with
other forage plants. Pampas-grass contained from 4 per cent. to b per cent. total reducing substances
(as glucose), from 13 per cent. to 24 per cent. total hemicellulose (differing in composition from recorded
(Lnalv ex of hemicelluloses of most grasses), from 37 per cent. to 41 per cent. cellulose (Cross and Bevan),
and from |7 per cent. to 19 per cent. lignin, as compared with from 6 per cent. to 17 per cent., from
16 per cent. to 21 per cent., from 21 per cent. to 33 per cent., and 18 per cent. respeectively for other
common fodder grasses. It is therefore comparatively very rich in cel]u]ose and hemicellulose without
a corresponding increase iu lignin, and as cellulose and hemicellulose are split up by bacteria in the
digestive canal of ruminants into glucose, and therefore have about the same feodmo -value as starch,
while lignin is indigestible and may reduce the digestibility of cellulose by its enolustmg action, 1t 1s
possible that in pampas the lignin has very little protective action on the cellulose against bacterial
attack. This is also likely to e accentuated by the fibres in pampas being spread 0111 in numerous
fine strands so that the leaf 18 casily broken and disintegrated, whereas in toetoe, for instance, the fibres
are collected into closely knit bundleg or vibs giving the leaf great strengsh, while the bundles them-
selves are difficult to disintegrate. Pampas is (*()mpanmvolv POOT N pm{em the green leaves con-
taining about 10 per cent. and the succulent bases about 5 per cent. m the dry nl(n‘[,‘er, which is 25 per
cent. of the green weight, 1t s therefore to be compared chielly with other carbohydrate or encrgy
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