
SCIENCE [N. S.YOL.XI,. No. 1036 

from page 543 to page 673, presumably to 
cover the explanatory leaves facing the plates. 
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IT~LIILI-eurzd Dcvelopmpnt o f  Pinnts. Ry 
C.~RT~TOK Profe5qor of Botany in C. CLTI~TI~ ,  
Colirrllbia University. Illustratctl. New 
Yorlr, Henry Holt Sr. Company, 1914. Pp. 
~ i i-4-506. 
A lew years ago it fell to the reviewer's lot 

to diqcuss in these columns the first edition 
of this excellent test, and i t  is with pleasure 
that he offers herewith his colnments on its 
recent revision. 

T t  is well that a book of tliis kind has met 
with tliat degree of appreciation and success 
which has ~ v a r r ~ n t ~ r l  its third eilitioil in so 
short a time. 1t is rare among our text-hooks 
of botany thal tlle essential Pacts of the sci- 
encc are presented in a style at once so clear 
all(! attractive as to hold the attention of the 
caalal reader, t o  ';a7 nothing of its acceptabil- 
ity to students. Too often is i t  the tendency 
among writers to kill, in {he average stu-
dent, all interest in a s~ibject naturally cngag- 
ing, b~ :I dictionary style of cotnposition and 
a pcdnlrtic devotiorl to technical ternlinology. 
'rechnical terms are enough in their 
place. but their acquisition is not the end of 
botanical study, and to present the nature and 
dc.vclibpn~cnt of plants accrlrately and in simple 
language. rl~innnds a keener appreciation of 
t l ~ c  facts and tlieir i.clatioas, Illan it may re- 
quire to clotl~e thc subject in the diction of a 
specialist. 

One of the ~)oiilts in which this hook is 
especially to be con~rnendi.tl is the effort of 
its author to direct attention to the ccono~nic 
bearings of the subjccl. TIThilr the deeper 
tliiriLer T~as~ i o  dificulty in apprccinting the 
practical value of pure ~('I'cIIcc, so-called, the 
fact rcrnains t h ~ t  most students are stinin-
1,rted by a prrcel)tioli of the rclation of ihis 
or that fact to  hilman welfare, and the inore 
the facts of such rc1:itioa nre enlphaqizcd, the 
lei.. mill botany have to content1 for its just 
place in the acade~rlic program. 

Tt is  the aim of the author, as stated in the 
preface, that  the mastery of this text shall 
cxact strenuous effort on the part of the ctu- 
deiit, ail exc~llent lnotivr Iron1 the pedagogical 
standpoint, but an end which is belter reached 
in the 1abor:~lory than elsewhere. Snch a pur-
pose would hardly be acl~icvcil in the present 
volurne \$-it11 its clear and sirnple style, nnlcss 
it be in tlie and suggestiveness of its 
fat+, ~t41icli we take to be the author's inteat. 

l'he book before us is divided into two parts. 
'I'he first cleals with the plant aq an organ-
isl.1, tkfiiliic, vital, tlynamic. I n  t l ~ i s  the 
tcrpics of photosynthesis, transpiration, dbsorp- 
tion, growth. reproduction, ctc., a\ w d l  as the 
i truct~lrc ol  the ti~.;ucs concernc~d. are treated 
with sp~c ia l  reference to tlic seed plant and 
introduces the significance of plant stTi~ctnres 
and life. Pa r t  two preseilts the srtbliirigdo~ns 
of the plant ~vorld and thc' 'lr morc common 
rrl~rescntntives, setting forth the principal 
features of relationship and evolntion. The 
hook shoultl form tllc basis of a year's study, 
snpp!cn~cnlcd l)y lcctures and laboratory work. 
The illustrations arc excellcilt and well ellosen. 

J. E. ~ C I ~ ~ K ~ T ~ O O R  
JIISSOULA,NONT. 

H O T r l N I C B L  NOTES  

SETI~:R~J, ago botanists of themonths the 
~vurld wcrc :iil<ctI to eomc to St. Louis about 
the middle of October to celebrate the t ~ e n t y -  
fifth anniversary of the organization of the 
hoard of truitces of the Afissouri Ii3otanical 
C?ardeil. And in planning tllc eelellration 
tho,? in cliarge n-iqely prorided for a diqnified 
program oE scientific papers of notable ulesit, 
rtilller Illan for n series of congratulatory niI-
drcsbcs. Of course tllerc W C I ~sonic ~ollgratu-
latians, but l b t c  were confined to the aftcr- 
dinner sprccllcs, at the tlo,c~ of thc alini-
vc.rsnry exercivs. So Illc~cl mar a n~iniruluu 
of' illan(, c.ongratulations, :utd a ~naxinltuni of 
not:il,ly uleritoriol~s botanical papers. The 
exainplc of thc managers of this prngraln is 
commfnded to other managers of anni\~ersary 
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Shaw was born in England in 1800, and that 
conling to America he amassed a fortune by 
middle life, and retired from business, spend- 
ing the remainder of his life in beautifyil~g 
his estate in the suburbs of St. Louis. Even-
tually this became lrnown as " Shaw's 
Garden." About 1860 i t  was opened to the 

and in 1889 was transferred to a board 
of trustees to administer the estate under the 
provi5ions of Nr.  Shaw's will, as the Nis-
souri Botanical Garden. Tlie garden has thus 
no legal connection with the city of St. Louis 
and it even pays taxes on all of its real estate 
excepting only the land actually occupied by 
the itself. The garden has been for- 
turlate in its immediate management, which 
is vested in its director. Thc first director 
vas  Professor Til l iam Trelease, who fillecl this 
position with distinguished honor until his 
resignation in 1912, and he was followed by 
Doctor George T. Moore, whose two years of 
service have already prorcii his fitness. 

The general program as announced in 8~1-
IWCIC for September 11, 1914, was carried out 
with some additions and changes due to the 
disturbances caused by the European war. 
The mornings were spent in visiting places of 

Atkinson (Cornell), and Doctor Smith (Wash- 
ington) were presented in full, while those by 
Director Fitting (Bonn), Director Klebs 
(Tieidelberg), and Professor Buller (Mani-
toba) were presented by title only. 

The closing banquet was worthy of the occa- 
sion. Tllose who have been fortunate enough 
to be bidden to the " Shaw Banquets" need 
no description as to what this one was like. 
I t  was notable for the profusion of floral 
decorations, public report asserting that more 
than six thousand plants were used for this 
purpose, including about six hundred vari-
eties of decorative plants. In  a second matter 
this banquet was notable in that for the first 
time there were women among the guests, as 
should be, of course, when we remernber the 
very considerable nunlber of women who are 
engaged in botanical investigation, and in 
botanical teaching. 

'PRICARPELLBR'U' 4ND TCTRACARPELLARY ASH FRUITS 

se~fcra] years 1 have beell watching 
some of the green trees ( F ~ a z i ~ ~ ~perm-
sglvnnica) along the streets of Lincoln, having 

found many years ago that some of them were 

in the habit of producing tricarpellary fruits, 


i n t c r~s t  in the city, and at the garden. The in addition to their usual bicarpcllary samaras. 
midday lunches afforded excellent op~or tun-  As a result, several nionths ago I found one 
itics for extending personal acquaintances. 
The program of the first afternoon (October 
15) iilclildcd after Director Moore's address 
of welconle (mainly historical), eight papers, 
six of mliich were actually presented, the re- 
mnining two being read b~ title only. Thus 
the papers by Director Britton (New Pork),  
Professor TVille (Korway), Professor Besscy 
(Nebraska), Professor Conzatti (Mexico), 
Professor C'oulter (Chicago), and Assistant 
Director ITill (Kew) mere presented in full, 
while those by Doctor Lipsky (Russia), and 
Dired-or Briquet (Geneva) wcrc not ill hand, 
and were presented by title only. 

The program of the second afternoon 
(October 16) included ten papers, of which 
those by Professor Czapelc (Prag), Director 
JIacDougal (Desert Laboratory), Doctor Appel 
(Berlin), Professor Setchcll (California), 
Director TTTesterdijlc (Amsterdam), Professor 

tree that produced these fruits in such num- 
bers that  the case seems to me to be worthy 
of record. One of my Mr. F. F. 
IVeinard. collected from this tree 8'7 clusters 
of the fruits, and found that the average num-
ber of fruits in each cluster was 25, of which 
on an average ten were tricarpellarg. I n  
other worcls of the whole nu~nbcr of salnaras 
examined (2,183) there wcre 8'76 that were 
tricarpellary. This means that almost exactly 
40 per cent. of the wholc nunibcr of fruits wcrc 
tricarpellary, a proportion that is quite lin- 
loolccd for. I n  the same collection there mere 
found four tctracarpcllary fruits, that is about 
onc fifth of one pcr cent. 

Elsewllcrc in the city other trees wcre found 
that proiluccd tricarpcllary fruits, but i t  is a 
well established fact that most green ash 
trees produce very few, if any, of these ab- 
normal fruits. 
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STAMENS AND OVUI,ES OF CARNRGIEA GTGANTEA 

TIIR~UGI: the courtesy of Director Mac-
Dougal of the Desert Botanical Laboratory a t  
Tucson, Arizona, a lateral branch of the giant 
cactus (Carnegiea giyantea). measnring about 
a meter in  height and twenty centimeters in 
diamcter has been blossoming at intervals since 
Xay  in  the botanicd plant houses of the Uni- 
versity of Nebraska. No less than five dis- 
tinct sets of flowers have appeared in this tr'lne. 

Frorn the first the number of stamens in- 
terpsted us, and some cstimatcs were made of 
their number, but these varied so rn~tch that 
at  last i t  was detcrrnined that the only thing 
to do was to make an accurate connt of the 
stamens. Accordingly Mr. R. E. Jeffs, a fcl- 
lorn in botany, was asked to determine the 
number by enmncrating every stamen, not 
maJring any estilrrale whatever. The result 
was astonishing, for i t  was found that there 
were 3,482 stamens in the flower, probably the 
largest number recorded for any flower. 

This q ~ ~ i t e  naturally raised the question of 
the number of ovules in the same flower, ancl 
Mr. Jeffs accommodnting1jr counted these also, 
with tlie result tliat he found 1,980 ovules. 
ITere again the number is unexpectedly large, 
but tlie result is by no nieans as astonishing 
as in  regard to the stamens. These figures 
are deemed worthy of publication. 

CI~ARLESE. BESSEY 
THE ~JNIVERSITYNEBRASKAOF 

XPZCIAL ARTICLES 

AC'PIVATION OF TIIE UNFERTILIZED EGG BY ULTRA-
VIOLET ItitYS 

TIIEsterilizing efrect of the ultraviolet rays 
suggested the possibility that with their aid 
u~lfertilized eggs conld be induced to clevelop, 
since the writer's previous experiments have 
shown that any substance which acts as a cy- 
tolytic agency can also produce artificial par- 
thenogenesis. I t  was found, indcetl, that the 
unfertilized eggs of the sea urchin Ar'oacia, 
as well as those of the annelid Chcelopierus, 
car1 be caused to develop by a short treatment 
with the IIeraeus quartz mercury arc lamp. The 
lamp was fed wit11 a current of 3.4 amperes, 
the voltage of which was 220. The alleged 

candle power of this light was 3,000. The eggs 
were a t  the bottorn of a glass dish covered by 
a layer of 2 cm. of sea water. The dish was 
open on top and i t  stood directly under the 
lamp at  a distance of 1.5 crn. I n  order to pre- 
vent the temperwturc of the eggs from rising 
above the x~ormal roorn teniperatnre the glass 
vessel containing tlie eggs was snrrounded by 
ineltirig ice. The eggs formed a single layer 
on the bottom of the dish, since it seemed thrrt 
thc eggs lying on top screened the eggs rmder 
thcm fro111 the effect of the ultraviolet light. 

Wlicn unfcrtilired eggs of Arbacia were ex- 
posed to tlrc ultraviolet light for ten minutes, 
inany and sometimes all formed fertilization 
mel~lluraner. Tn some: 01 the egxs this mem- 
brane was oilly the fine gclatinons film which 
the mriirr called an  atypical membrane; others 
possessed a typical normal fertilization mem- 
brane. When nothing f n ~ t h e r  was done with 
the eggs they underwent, at room teinperature, 
cytolgsis without segmentation. When the 
ternperatwe was below room tenlperaturc 
(about 1%"C.) some of the eggs segmented into 
two or four cells, but then perished. When 
the eggs were put for twenty minutes into 
hypertonic sea water, about ten minutes after 
the treatment with ultraviolct light, they chvcl- 
oped into larvz. The rggs lrad suffered, how- 
ever, since few developed heyond the gastrula 
stage. When thc eggs were expoeed too long 
to the u1tr;tviolet light (e. y., twenty minntes) 
they formed fcrtilizatioil rriernbranes, but were 
injured to sucli an extent that they could no 
longer segment or develop. 

I t  was of interest that a cover glasq of 0.1 
rnm. tl~ic~hnessprevented all eirccts of nltra-
violet light wen i l  the eggs were exposed forty 
or sixty minutes. Such eggs remained nor-
mal. A lager of from 2 to 6 em. of sea water 
did not prevent the effect of the ultraviolet 
rays. NcitE~crdid the rather thick walls of 
a quartz tcst tube. 

The incmbranc formation by ultraviolet rays 
took place in the abscaee as well as in the pres- 
ence of oxygen. Wlien u~lfertilized eggs were 
put into quartz tcst tubes from which all tllo 
oxygen had been driven out by sending a pow-
erful current of hydrog~n through for four 


