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W H E A T  RUSTS AND SUNSPOTS 

INlooliing over a copy of the Journal o f  
the Agri-Horticullural Society o f  Western 
India fo r  April to  June,  7906, T was interested 
to  notice, on page 165, a n  article with the 
above caption, by G. N. Sahasrabudhe, of the 
College of Agricul t~lre  a t  Poona. The  au-
thor refers to a report i n  the Proceedings of 
the Australian Wheat  Conferences of period- 
icity i n  the occurrence of Puccinia granzinis 
i n  Australia. The  years of the  most severe 
attacks, it is stated, were 1567, 1878 and 1889, 
malting a period of eleven years between every 
two maximum years. The  writer goes on to 
state that  this cycle suggested to  some mem- 
bers of the conference tha t  i t  had some rela- 
tion with the various phases tllrough which 
the fungus has to  go, but  quotes from Sur-
geon-Major D. P r a i n  the  statement that  " the  
periodicity is not  due to  any inherent property 
of the fungus, but  must, as seems to be the 
belief i n  Chili, be d ~ ~ ethe recurrence ofto 
conditions favorable fo r  i ts  development."' 
I quote the following paragraph entire: 

We have trustworthy records of rust attacks in 
Australia from 1867. In that year it  was almost 
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general and caused immense loss in South Aus- 
tralia. This is the minimum year of the sun-spot 
cycle (1867-78). The year 1878 was one of the 
worst years for rust in Victoria, and in South Aus- 
tralia it prevailed over a large area that year; that 
also was the minimum year of the sun-spot cycle. 
In South Australia 1880 mas the year when a con 
siderable area was affected; and it  was the year 
when the sun-spot area was very small. The 
seasons 1882-1888 seem to have been very free 
from rust; and that was the maximum period of 
the sun-spot cycle (1879-1889). In 1889 it  was 
almost general and caused great loss in South 
Australia, Victoria, New South Wales and Tas-
mania; and that was the minimum year of the 
sun-spots. This clearly proves that the attack of 
the pest is most seveie when the sun-spot area 
1s the smallest, and from the theory of the sun-
\pots it does not seem unnatnral. I t  is well knonn 
that the changes in sun-spots are closely related 
to the changes in the atmospheric pressure and 
consequently in the rainfall; and experience sho\vs 
that the development of the fungus is dependent 
to a great extent on the atmospheric condition. 
and rainfall. The opinions of the farmers put 
forward in the Second and Third conference^ 
indicate the sarrre thing. Rust is usually most 
prevalent in seasons when the ralnfall is cxcess~ve. 
evpecially during October and Nov~mber.~ TVhen 
close, damp, muggy weather sets in, the rust is 
certain to appear (indicating diminution in pres- 
sure). A dry cold season in Queensland is inim- 
ical to rust. The year 1889, which was a very 
lusty one, was marked ill New South Wales by 
frequent thunderstorms at  the time the wheat was 
in bloom. The rolder districts were in that year 
less rusty than others. 

The author states t h a t  when he thought the  
matter over, especially the remark by Dr.  
Prain, he thought there must be some rela-
tion between this eleven-year cycle and the 
Brookner's cycle of sunspots, which is also of 
eleven years, and that  when he began to conl- 
pare the two cycles closely, he was " alrnost 
convinced" that  there must  be some relation 
between sunspots and the growth of the  Puc-
cinia fungus. This  relationship, he concludes, 
may "throw a great light on the life history 
of the fungus and also we may be able to  fore- 
tell the years i n  which the rust  attacks will 
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be severe from the observation of the sun- segments or of the fibers is usually between 
spots." the rays. 

A hasty survey of the literature concerning This peculiar arrangement of wood ele-
the occurrence of Puccinia, ant1 brief corres- ments is also evidenced on transverse section. 
pondence or personal conferences with some of Where the rays are in perfect horizontal seria- 
our American botanists failed to reveal any tion a section between two tiers shows an 
lrnowledge of this hypothesis, and although it entire absence of rays. I n  most instances, 
is not probable that i t  is of any great im- however, i t  results in gaps of irregular width 
portance, I thought it would be of sufficient depending upon the regularity of the stories. 
interest to be placed on record in an Ameri- Where the rays are much wider near the 
can publication. C. STUART middle than a t  the margin their apparentG A ~ E R  

BROOKLYNBOTANICGARDEN width when viewed transversely will show con. 
-- siderable variation, according to the relative. 

SPECIAL ABTICLES location of the plane of section. Where the 

TIER-LIKE ARRANGEMENT OF THE ELEMENTS OF fibers are arranged in tiers their apparent size 
CERTAIN WOODS is aEected in a similar manner. According to 

TIIEREare numerous woods which present VOn IIGhnel' the fibers in Bocoa provacensis 

on longitudinal section (particularly the tan- Aubl.9 and a few other tropical woods with 
gential) fine, delicate cross lines or stripes cross-stri~ing are also radially disposed, and 
sometimescalled marks." The dis- when the plane of cutting passes near the 
tance between thpse markings varies from junction of two tiers the section shows large 
0.11to 0.50 mm., and is fairly constant for a and small cells in alternate radial rows. The 


species. on some (e. g., JjSeulus small cells are sections of the tips of the fibers 

octandra Marsh., Swietenia mahagoni Jacq., forced by growth between their upper and 

~~~b~~ insignewall. and Pterospermum lower neighbors. It is von ITihnel's theory 


diversifolium ~ l ~ these ~ . ) very
~ lines are that their appearance in alternate radial rows 
clear and distinct to the unaided eye; on instead of alternately in the same row is the 
others (e. g., 'l'ilia americana L., T. pubescens result of the Pressure of the bark upon the 
it., pterocarpus indieus Wi]ld. and p. dal- cambium while the fibers were being formed. 

bergioidee noxb.) they are near the limit of Tier-like arrangement is most common in 
vision or again (e. g., Guaiacum sanctum I,. tropical woods and has been found fairly 
and G. oflieinale L.) they are invisible with- characteristic of the families Ctcsalpiniaceze 
out the lens. rn most species showing these and Zygophyllace=. Various writersz have 

markings the feature is constant and of con- "UeberVon I-Iohnel, Franz I i ~ t t e ~ ,  stockwerk 
siderable importance for diagnostic purposes, artig aufgebaute IIolzkorper," Xztz~n~sberechtc 
though in a few species (e. g., Swiefenia der Mathematzsche-Naturwisse9~schaft~ichenCZasss 

mahagonil the same pieccof wood may show der kaiserlzchen ~tkademie der Wissenschaften, 
the markings in one place and not i n  another. Vol. 89, Pai t  I ,  Wlen, 1884, PI?. 3047.  Von 

I-lbhnel, Franz Ritter, ' ' Ueber den etagenf ormigen 
This cross-striping of a wood is due (1) to 

Anfbau einiger IIolzkorper," Berichte der 
the of the in Deuischen Botanscha Geselbchaft, Yol. II., 
series, or (2) to the tier-like ranking of the Berlin, 1884, pp. 2-5. 
wood fihers, vessel segments or other elements, ~ ~ i i ~ k i ~ ~ ~ ~ ,' PharmaeognosieJ. der 
Or (3) to a combination of (1) and (2). The P f l a n ~ e n , ) ~2d ed., pp. 463, 466. Wigand, A., 
lines resulting from the horizontal seriation LLAnatomischeAtlas zur pharmaceutischem Werk-
of the rays is usually more conspicuous and of ende," 1865, tables 26, 27. Whitford, H. N., 
more common occurrence than those in (2). "The Forests of the Philippines,', Bul. 10, Bn-
In the combination of the two forms, which reau of Forestry, Manila, P. I., 1911, Vol. IS., p. 
is very common, the junction of the vessel 36. 


