
tion> in the case of thc late fourth and the 
fiftn qtage lobsters. 

ICSI'ERIMENT VITT. 
Colzdilzons: b lac l~  buc7;g~ound ( s i ~ ~ z z l u r  r ~ s u l t s  

%ere seldow~ obfazned o n  a tahi4e bnclc- 
g r o u n d ) ;  sulzlight bright;  $0 

late  fourth s tage lobsters. 
Test. Lt. End. Mid-area. Dk. End. Cover. 

1 9 4 7 
2 I I- 5 4 Reversed. 
3 i 6 7 
4 9 3 8 

ESP1~:RTIMCNTIX. 

Condztions: blnclc backgroulzd; ~ned iunz  s u ~ z l i g h l ;  

I 2  fifth stage lobstem. 


Test Lt 1:nd Yrd-area I)!+ Lud i '01er. 
1 2 
2 2 
3 2 
4 1 

T l ~ c  results of 

4 0 
3 7 
2 8 neversed. 
3 8 

thesc espcriments may also 
explain, to a certain degree, the facts whicEl 
appear through the observation of large num- 
bcrs of $he larval stages of T l o w ~ u r t ~ swhen 
confinetl and exposed to different light condi- 
tions, as tbcy nlay also interpret to some ex- 
tent the behavior obscrvcd in thc larval and 
carly adolescent stages of lobsters under nat- 
ural contlitions of environment. The first 
three larval stages, when confincd in the large 
twelve-foot white canvas bags in which they 
wcre observed, manifested at  a11 times a 
marlied tendcncy to sink toward the bottom- 
except pcrcl~ancc at  night, ~vllen more :~ctive 
swimming is observed in all the stages. This 
tendency during the daytirne could not be con- 
trolled in any way. i l t  night, however, it was 
possible to evoke a seemingly positive photo- 
tropic reaction from any of the thousands of 
young larva: in the large canvas bags. This 
was accomplished by means of an acetylene 

[?N. 6. Vor,. XXII. No. 569. 

Since, howcver, similar rcsults could be ob-
taincd when a black background was ein-
ployccl with tllc acetylene rays. and since tElc 
results were not so definitc when the incident 
rays struck the water perpendicularly as whcn 
they mere thrown at  an angle, it was assunled 
that these reactions ware not true phototro-
pisms, but wcre largely due to the effort on 
the part of the young lobsters to move in the 
direction of the incident light rays. This 
phenomenon was better observable in the 
fourth stage of I l o r u ~ n r u s ,  when the very 

definite rheotropic proclivity, first clearly ob- 
servable in this stage, coilld be entirely broken 
up by introducing incitlent rays either at 
right-angles to or in opposition to the direc- 
tion of the current. The fourth stage lob- 

sters, howevcr, evcn untlcr the natural con-
ditions of light, swim actively at  the s~~rface .  
I t  is not until the fifth stage that tElc bottom- 
seclting and 'hiding-habit ' is f ~ ~ l l y  cstablisht.tl. 

Prrr r , r r  13. JTAIILEY. 
ANA~~O&II~AT,I J ~ ~ 0 R f l 0 R ~ ,  


I>xowl.rUR.I\TXST I'Y, 


October 10, 1905. 


AN III,IISTRAT~ION OF YIIC IJSE @I? TTIE WIRE-

BLSLCCT METHOD FOR SOIL TI~STING'  

TILEnletElocl of cultures in  paraffined wire 
baskets, for determining the rrlativc aqricul- 
t u r d  values of soils and for investigating the 
effects of various fertilizers, which was de-
scribed in Rullctin No. 23 of this bnrcau, 
consists in growing whcat seedlings in the 
soils to bc tested for from two to thrcc weeks, 
determination being made of the watrr lost 
by transpiration and of the grecn and dry 
weights of the plants at the end of the pcriotl. 
Whcre differences betwecn the various treat- 
ments are clcvelopcd i t  i, found that thr trans- 
piralion varies with the wcight, being, tlterc- 
fore, a fair measure of g r o ~ t h . ~  Thiq mcth- 

light so dirccted against a certain arca of thc od, which virtually f~~rn i shes  pot the walls a 
white field of canvas that largc of which are composed of soil remcntcd with n ~ ~ n ~ b c r s  
would at  oncc groul) themselves thickly about 
thc illuminated arca, manifesting, i n  the case 
of tho third and fourth stages, such an effort 
to come into the light area that t h y  would 
often throw themselves partially out of wateri;; 
causing thereby nunlcrous surfacc ripples. 

paraffin, causes a unif'ornr distribution of 
roots in the ,oil and exhibits the effects of 

IRy  permission o f  the Sctlctary o f  Agric~iltnrc. 
2 seCin this regard a paper on thc rclation o f  

transpiration t o  growth in whcat, a b o ~ ~ tto appcar 
in thc 13otartrcal Gacel fe .  

http:cstablisht.tl


SCIENCE. 


various sbils upon growth much more clearly filter tube. The plants of the present cxperi- 
than do cultures in ordinary po,ts, where most ment showed somewhat better growth in the 
of the roots come to lie between the soil sur- Texas extract, but the difference was not 
face and that of the pot. marked. The transpirations from the two 

TIle soil of tEle present illustration is of the cultures of sixteen seedlings each, grown six- 

Orangeburg clay type, from South Carolina. teen days, were, for the f3outh Carolina 
AnotEler sample of tEle same type from Texas sample 118.4 g. and 11'7.1 g., and for the ~ c x a s  
is used for comparison. The soil is sample 148.8 g. and 129.3 g.7 respectively. 

very fertile in both T~ investigate This indicates that the soil to be tested con-

of fertilizers upon sample from tains no soluble organic substances markedly 

South Carolina, in paraEned toxic to the plants and that it docs contain 

wire baskets were grown for three weeks in sufficient soluble inorganic material for nor-

this soil with various treatments. By ma1 plant growth. Its infertility must, there- 

means the surprising discovery was p d e  that fore, be due either to some ~hysical property 

the untreated soil gave an exceedingly poor of the soil or to too great a concentration of 

growth of wheat plants, and that it was the solublc salts in the soil. The effect of 

not by any one of a such concentration might be overcome to a 

large numbcr of treatments experi- very large extent by the much greater dilution 

ment was then carried out to compare this of the extract. 

soil with the T~~~~sample of the same type To determine whether the infertility might 

N ~ .  be due to too great concentration of and with ~~1~~~~ lawn soil (see ~ ~ l l ~ t i ~  soh~ble 

23 of this bureau), one of the poorest soils matter, the South Carolina sample was leached 

with which the bureau has dealt. Transpira- by passing about an equal volume of water 
tion data from thirty plants for twelve days through it, and the leached sample was com- 
showed that, considering the transpiration on pared with the Tal~oma soil by another basket 
Takoma soil as 100, that on the South Caro- experiment which ran for six days. Consid-
lina sample was 41, while that on the Texas ering the transpiration and green weight each 
sample was 209. On the same basis the green as 100 for the Takoma soil, the figures ob- 
weights of the plant tops grown on the two tained from the leached soil were 196 and 152, 
soils were 35 and 216, respectively. Thus by respectively. Thus by leaching the soil its 
the basket method it appears that this par- power to support plant growth was increased 
titular sample from S0'uth Carolina is ex- from 41 to 196 by transpiration and from 35 
ceedingl~ unproductive, and that the UnPro- to 152 by green weight. On the same basis, 
ductivity is not corrected by fertilizers. the fertility of the Texas sample is repre-

I t  seemed possible that the observed sterility sented. by 209 for transpiration and 216 for 
might be due to the presence of toxic organic green weight, so that by leaching the sterile 
substances in the soil. Such toxic substances sample it has been improved in fertility so 
have been found to be readily transmitted to as to be nearly equal to the Texas sample. 
the soil extract and to show their character- These results show that the sterility of the 
istic effects therein, and so to determine South Carolina sample, at least as far as 
whether or not such substances were present seedling wheat plants are concerned, is prob- 
here wheat seedlings were grown in aqueous ably due to an excess of soluble salts. Chem-
extracts of the two soils from South Carolina ical analysis of the water extract of the South 
and Texas. These extracts were prepared as Carolina sample showed the following amounts 
described in Bulletin No. 23, by stirling for of dissolved materials, expressed in parts per 
three minutes five parts by weight of soil with million of the air dry soil by weight: NO,, 
six parts of water, allowing the mixture to 811; PO,, trace; SO,, trace; K, 100; Ca, 11; 
&and twenty minutes and then filtering offrc> and Q k j  175. The large amounts of nitrate, 
the extract through a Pasteur-Chamberland chloride and potassium here found seem to cor- 
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roborate the conclusion reached by tlle method 
of basket cultures. 

To test this proposition still furtller, the 
baskets of untreated soil used in the first 
fertilizer test were replanted and tlle plants 
allowed to grow three weelrs. 'I'he result 
showed the soil to have improved to the extent 
of about 183 per cent. by transpiration and 
813 per cent. by green weight. This observa- 
tion suggested that possibly the plants of the 
first planting had absorbed from the soil suf- 
ficient salts to reduce the concentration of the 
soil solution to a considerable degree, although 
the plants had made but a poor growth, and 
that in this way the injurious property of tlle 
original sainple had been largely corrected. 
At tlle end of this second culture the soil was 
again subjected to a clleniical an,~lysis of its 
water extract, with results which sllowed 
clearly that the above explanation is tlle cor- 
rect one. 'I'he following aniounts of dissolved 
materials, expressed as befole in paris per 
nlillion of air dry soil, were fouii(1 : NO,, 87; 
PO,, trai2e;IT, 29; Ca, 4;  and PI, 100. I t  is 
obvious that ii inarlied decrease in dissolved 
ralts llas intleed talren p lae~.  

While the last test was in progress basliet 
cultures were carried on with three new 
samples of this soil from otller spots in the 
sanic field, these having been obtained in 
order to determine whethtlr or not the first 
sample was typical of the whole field. The 
average growth in the thrcc new sainples was 
very much better than that in the first plant- 
ing of the original samples, the difference 
amounting to 322 per cent. by transpiration 
and 110 per cent. by green ~veigllt. Thus i t  
became apparent that the original soil sample 
was not typical of the field froin which i t  was 
talien and ihaL in gcneral the field is not un- 
prodi~etive. 

I t  appears then that the particular spot 
from which the original sample was talien llas 
in sonie way, possibly by over-fertilization, 
too high a soluble salt content for good plant 
growth. 

FRANICD. GARDNER. 
~ T T R R ~ U  SOTLS,OB 

U. 6. DEPAR'~'I~EN~I'~cTRIC'C~~,TCIRII:,O F  

WAS~ITRGTOW,I). C. 

ODSERVATIOKS O N  C'OLOlt PERCEPTION AMONG T I l E  

VISAYAKS O F  LEYTE ISLAND, P. I. 

AS a United States governinent teacher in 
the public schools of Zeyte Island, I became 
interested in the dialect of tlle Visayans. I n  
this study I found frequently suggested what 
sort of men the Visayans were wllen tlle 
Spaniards came to their islands. The modified 
Spanish words in the vocabulary of the present 
native designate ideas given to the Visayans 
by tlle Spaniards. I t  was not long before I 
vas confronted with the same quation that  
(lladstonc encountered in his study of Greek. 
(:ladstone by pointing out that in the IIomeric 
vocabulary there were no words for blue, and 
by concluding that in tlle time of ITorrler the 
(:reeks did not see blue, opened quite a con-
troversy over the evolution of color perception 
as based upon the nonirnclaturcs of ancient 
people and savages of the present. Geiger ad- 
vanced tlle theory that red was the first color 
iee:l by ]-clan anti after that tlle other colors 
in their order as formed by the spectrum. 
Geiger was supported by Nagnus with fur-
ther philological evidence. 'I'his discussion 
until recently had been considered closed. 
tlavelock Ellis in Vol. 69 of The Contern-
porcuy Ticvietu at page 715 says: "Tllere is no 
donbt wllatever that all races of men, concern- 
ing whoin any evidence can be obtained, have 
I cTc,n acqnainted with the same regions of the 
bpectrum wc have known." After so strong a 
~ ( t ~ t e m e n tI was surprised to find Rivers, who 
had made extensive experiir~eiits upon the 
I'upuans of 'I'orres Straits, saying of his work 
that one of its chief interests ' is that i t  sllows 
a defect in nomenclature for a color inay be 
associated with defective scnsibility for that 
color and so far lends support to tlle views 
of (>ladstonc and Geiger.' ' The evideilce that 
L llare obtained ainong the V~sayans also sup- 
rmrts the views of Glatlstone ant1 Gcigcr. My 
discovery that the people llatl no words for the 
colors higher tlian yellow was ntxw to me, but 
I later learned illat this fact was lrr~own as 
early as 1869. Words for tlle higher colors 
which are ~ ~ s e d  to-day by the natives are bor- 

'Rcpor 1s of l l ~ c  Carr~bridgc Anthropologicnl 
16spetlitior1,' C'ai~~briclgr~, ll., Part I.,1901, Vol. 
1'. 49. 


