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S C I E N C E .  


Tery g r e ~ t  intelest. ,\t present, and befo~en e  know 
the exact conditiolls under which the ex12erinlents 
were ~ ~ e ~ f o r ~ n e d ,  correctit is iml~ossible to forrll 
jndglnent as to their v a l ~ ~ e .  The number of repeti- 
tion.., and. in fact. all tile details of the work, are 
needed in  order to a just cstimate of ~ t s  correctness. 

7'fIE SCIE,VI'IFIC PRINCIPLES  OF 
AGBICULTURE.  

Uv~)i.l: t11c n-ill of' its founder, thc Sher- 
artlian professol* of botany in Oxford univcrsit!- 
w:ls to 11olcl also the Sibtllo~pian professorsliip 
of rural econoin~ . The tluties of both, but of 
the latter more parlicnlarly, n-ere performer1 IJJ 
I>r. Daubeiiy nllile he held t h i ~  honorable post. 
His immediate successor, we suppose, gave hi5 
attention to the botanical chair ; ancl the pres- 
ent inctunbent. holcliilg the ancient Sherardian 
professorship only, will doubtless gil-e a freslr 
irnpnlse to botanical stndy in the university. 
Under :L cha~~cc rydecree, the Sibthorpinn pro- 
fessorship of rural economy is now inclepend- 
ently establislietl. ancl its duties defined toq L  

lecture on tlie scientific principles of agricnl- 
ture :" tlie arnount of service is raised from 
' one pllblic lecture i11 each terin' to tn-elve lev- 
tures annually : and Dr. Gilbert, for forty years 
the associate of 1711. Lan-es a t  Rothamsted, niid 
still so associated, was called to fill the chair. 
The continuoor and well-concerteel n ork clone 
by these two men cluring tlze last forty or 
fifty years is now fairly well l i ~ ~ o w n  anel appre- 
ciated i11 all scientilic circles ; thanks, espe-
cially, to the extensive publication of a great 
part of the results in the Transactions of thc 
Roxnl society. Mr. L a ~ ~ e s  began his syste-
inatic investigations, we believe, while hc was 
air unde~,gracluate. more than half a century 
ago. by experimenting with manruing sab-
stai?ce~ 111)oii plants in pots ; and when in 
153 i .  oil attaining his majority. he came illto 
hcieditary possession of tlic manor of Roth- 
amstcil. lie at once sct on foot the systeriiatic* 
experiments nhich are still in progress. I t  is 
uiidcistoocl that he has made ample pro^ ision 
for their continnancc in the future. Although 
it could add nothing to his scientific fame, 
i t  T! as ill f tting rrcognitioa of his services to 
his coluiitry that this inheritor of a hanclsoinc 
landed estate and a noble old manor-liousc 
n as  rcccilt1~- made a baroiict. Equally fitting 
it is that Dr. Gilbert sho111d now l)c called 

I?ll?odzcction to the study q f  the s~ . ie~~t i$c~ , . i? lc ip I~s  qf ngvi-
i.%rlt?ire:being the inaugural lecture nelirereil May  8, lBSI ,  at 
the ulliversity muneulu, Oxford. Bv JOSEPHHENRYe 1 L l 3 1 : n ~ ,  
I'b.D., LIJ.D., Sibtlio~piarl .professor of rural cconomy, ctc. 
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upon to pleselit, in col-nl)arativel~ uritechnical 
form. tile general and :il~l~licati~iis of 
his acc,llnnlated kllon-ledge, allc- to illforlll tllc 
lzlillt~iof T,,~lo ill l , a r ~i,ecome 

lantllorcls. or country clergymen, or stdesmen, 
to nllolil sucll instruction n-ill form a proller 
a11d n r e r j  important part of :I liberal educa- 
tion. 

Dr. Ciilhert's numerous scientific assoc.iatc> 
ailii personal fi'iei~ds in the United State>, anci 
iiot least those who had the pleasure of illeel- 
ing him during his In70 visits to this coill~tly, 
nhile tiley read n ith interest tl1c i n n ~ l g ~ ~ r a l  
lecture delivered last spring, are hoping to 
ha; e before tliern, in clue time, the ~ e i ~ ~ a i l ~ t l e l .  
ol' tile course so happily begun. nlso its plo- 
~ 1 ) e c t i ~e ~ontiiiliatioil. to talie tlie place in our 
d a ~wliic.11 was filled forty years ago by .loh11- 
ston's lcctures on agricultural chemistry and 
geology. ' A  good cleal has happened since 
then.' of' ~ ~ h i c h  canI>r. Gilbert give excel- 
lent account. As an introduction to such an 
accorlnt, and to a popular exposition of tlie 
results attained during this interval, -n ~ n c hof 
it a t  Rotliamsted, -nothing can well be more 
fit than this in:rngural 1ectm.e. i+L\gr ic~~l t~i re  
well saicl to be ' t he  concentrated prodoction 
of food ; ' and the scientific princil,les upon 
~ ~ l l i c l iimproveme~lts ill the art of concell-
tratetl protlrrction depend me tlran-11 from the 
chelnistry of the soil ancl atmosphere, and 
the chemistry along with the ph? biology of 
-\ egetation ancl of animal life. Or collrse, the 
s~~ l )~ jcc tnil1 k)e treated 1,y the present kibthor1,- 
inn ~rofe'essor from the clleil~ical siclc. I n  this 
lccture the history of the snbject is slLctcliecl 
Troll1 Sanssnre's aiirrlyiis of plaiit-:rslics in 
1SO 1. :unil I'riestley's disco^ cry of ox! gc11 nnil 
of its liberation by g ro r~ iag  plants, tlo~vii to 
Lhe researelies of Liebig and Dumns, ailel end- 
ing nit11 a sketch of the s?stcniatic field and 
laboratorj- ~vorli ~~11icll on IIOXIlias beell c:~riicd 

for fort! years by Sir John Lawcs and himseli'. 

For tlic cletails of thesc prolonged csperiincnl.;, 

:111d the full discussio~l of the lesrilts, 3et1 the 

elaborate ~nciiioirs published last year iu tile 

~raiisaciions of thc rtoyal society or Lonilon. 


l'l{or.. 1'. A. CH.~I)~IOURVE'SLon-ell lecliircs 

on instinct ha\-c rcachcd a seconcl c d i t i o ~ ~  
: but 

tlie xotlior has neither sccn reason to alter the 

statements of tllc first edition, nor fo~uitl time 


fizstinct: it8 qDce in thc u~ii?itrll ki?igdiina, uljil its rptr~bion to 

the hi/i/tcg, potuwc i n  ?itan. [decolid
13y 1'. A.  C r x a o ~ o u ~ ~ n .  

editioh.] Set?, 170rk, Pli/?~nin'.ssiiltn, 1883. 32': 1). 12''. 
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to  incorporate in this one the new rnatciial tiiat, 
as  he tells us, hc has prepareel for a coatiiiua-
tioil of his discussion. This new mateiial is t o  
appear soon in aiiother form ; and,  l~ritil  i t  ap-
pears. \J e mast postpone nnj- cletailetl ci,iticaism 
i n  these coluinils o' our author's brron~n ~ i c w s  
'I'hat the book cointains much fait clisc.nssioii 
of theories, ant1 a w r y  rcnclable collcctjoii ot' 
f:icts, is  plain cnough ; and,  011 tlie otlicr haritl. 
ollc need not ilnell on  the consiclciation, tliat. 
iri t h ~ i r  present form, these Iccturrs cannot I)e 
considerctl as  abreast ~yitli  the  ticlvanc~e of so 
1:lpiclly groning a study a s  tliis. \Vc blinll adel 
lierc only one criticisnl ; i~arncly, that  there is, 
in  this work, one o lv ior~s  iir~peifcction that  has 
es1)cciall~- t o  tlo with our author's l)iincipal 
purpose itself. Professor ( ' l~adboari ie  stuclics 
instiilct in anim:~ls that  he may t h r o \ ~  111orc 
light on tlie place ailrl relations of instinct in  
niaii. But, jas t  \rlien ,hc corncs to  speak of 
linrnan nature, liis psycliological founclatioll is 
so  :~ntiquated, tliat all his learning liclps us, 
liis readers, but, a little war .  I t  is tlie olcl 
schernatizerl ancl abistract psycl iolog~ that  is in 
his mind tlnoughout, with its ' ra t~ona l' ant1 

111ora1 n:~tiirc? ' of nlan, wit11 its I ~ I O ~ C  lessor 
coml~les  scllcnle of subcli~isions in eacli of 
tllesc ' natures.' a n ~ i  n i t h  i ts  riotion of all :tb- 
i t  I 'tctlv dofinecl 1iier:rrchy of hninan pon crs. 
! ',. , c  I , , , I  f ,  1l:iri inst~'r:ction. not in ps j  -
, l;c,L,cT .II( , bcLt 113 111c)r:iIs. tin< ~ l ( 1! J ~ J  

e j,!, '~10:y- :; (to IT^! ( T I O I I ~ I I ~110 ~101~1,t, I S  

:I .t i . ~  I.<\,!: i. \YO klag 11ypotIlebis : t i i (1 j 1 1 i  

.,i ; r s  r:) r l  Litid'i3 11i:i.c:.'.nlrcl xuotic~ psj c E ~ ( ~ ~ o L ~ ~  
l ~ , , ; t ~  7fP+*orl:" 

Pol ~ I I I A  l ~ n ~ o nil I,., that  orj:c. C I I I ~ ',tl!'iloi 

tion, should be usecl bj iiiin for S D U ~a l ~ ~ ~ i p o s e  
in  a scientific course of levtures. Tf71iy mix to- 
gether utterly separate lincs of' conside~~at ion? 
Our bclicf in  tlie rcal gooillless of thiugs, ancl 
in  tlic n o r t h  oS life, gain5 110 v h i t ,  ancl call 
o n l ~losc fbice, h r  t ~ c i i ~ g  nit11 investi- confii 
g:itioiis into ~ h y s i c a l  ~ ~ I ~ e i l o n i e ~ i a ,  ( \ternal or 
ereri into tlie l a n s  of' the sequc3nce oi' niciltsl 
i ta tcs .  T h a t  tradition h:~r long since sanc-
tionetl this coiifitiioa is no jastllicntioll for it  
lie1c.  

('(t n ' ~:~lgcbra coritaiils two entircly clls- 
tiiict essa j s .  I n  the first oi' t l lc~ii,  with tlie 
hope of making the treatment, of ricgntivc 
cli~ai~tities stncient of elementary clear t o  Ihc 
mathematics. thc nr~thor  represents real quanti- 
ties in the usual n : ~ y ,-b r  lengths laid off upoa 
n straight linc, to\va~~cls the rig11t Trom a fixed 
origin on the line if the qunntitics arc  positirc, 
towards the left if they are negative. -mrd 
cle\-elops sncccss i~  ely the rules for algel)rnic ad-
tlitioii, subtr:iction, ~nultiplicntioi~,and ilivis- 
ion, by tile help of tliis concrete conception. 
'L'hc rules thus obtainecl :ile tllcri s1io~r.n t o  be 
generally applicable to  all problems, n hetlicr 
the cliffeleilce betmcen positive and i l ega t i~e 
q u : ~ ~ ~ l ; t ; c si11 thein is one of' ol)l~osition i n  clirec- 
tioil 01 not ; :~81tltile cshtt\ ;-lose.. -r i t l l  O U I I ~ ~ ,  

i e~~rnr l t s011 llic goncr':iI~tuoC ';JL riiul:~s of t r ip  
c\i,o~,:ctl: ,incl ,tr':.;jt~v gcoriierl,\ ])lo\ect t.1~ , I  

.LL!**> le l a : \ -
C? 

ii. i ! ~ ~  ess:l\ . i 'roirisor ( :ill1 dc1>cl ib~ht,rcol~tl 
,> 

dr:ims an elanv~rlte j):irall~I i)et'lvi:el~ t11i ~ I I ~ I ( ~wine  ~nutitocls cht~rnrr~on bc i('~lc*e+ ren-t o  all of 
tions of th(> of obligation and tIi~?c> o r  
thil instincts. we feel that  the uniloubtecl nctr~:ri 
likeness of these tvvo sets of phenomena is 
distortecl in  his description, for the sake of 
fitting the facts to :In a p ~ i o r inotion about 
the .higher ~ p i i i t u a ~ ~  of man.  TYllennature ' 
he gives ns a n  elabolate ~l iagrain,  represe~lting 
the place of the instiiicts among human fac111- 
tics. we feel that  this c1iagr:~m represellti a 
sort of stufeci soul, bncllj mor~ilted, as  it mere, 
a11d 110 livino- so111 of man : ~ tall. When, 
: rg:~i~~,  for i i n n ~ o ~ t a l i t y  :~na ~ - g ~ ~ n i e n t  pclcps oa t  
from beliind our nr~thor'b classification of 
the Ijelief in imino~tai i ty  as  air instinctive 
111111ian belief ; wlieii, in  fact,  - r ~e arc told that  
one illstiiict ought to be :IS well i'orunclecl a s  
another, aiicl that  the Ijelief in immortality is as  
much : ~ n  instinct as  is tlie instinct of an illsect 
t o  lay eggs in n r~ tun~i r ,  e feel oilly n sense of -a 

\~exatiori tha t  a n  ill-co~icluctecl aiialysis of Iln- 
nian nature, accepted by our author from tradi- 

aoili$12.conl,,arcs R I I ~illrlstr:~iic~.l)y i ~ ~ ~ i r n l ~ l ~ ~ s  
the nna1ytic:rl :~i~cl sjnt1ietic:rl III('LII~)CIS 111 

so l~ i t io i~of prol)lems, and tinally ciisou.;iea i 

few esnmylcs in firiding the equntiori of loci, 
n-herc soine Bolutions are lost in the course of 
tlie worli, o r  nliere some strange ones are in- 
troduced. The  distance of tlic point P' froin 
the point P seems to be ~ v ~ i t t e i i  indifferently 
PP' or P'P. 'I'he littl(1 book ~ o n l c l  ilonbtlcsi 
p r o ~ einterestill:; tlnd s~ iggcs t i \~c  to  any s t t ~ t l e l ~ t  

\),nh,~iic (li'gel),~,~, ov 0,f (ll~?/,9,(li( ~ Z ? U , L ~ I P ? , ~ ,  I/,? <cL~?b?~ l  

mgriil,i viriiii~ilii .ul notes o i l  tile r n ~ t h o r l ~  enz-
q f  ~ , P U A O ~ ~ Z ? ? ! ~  
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