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Sod.; ,ClAS$lPfCA110N IN UPP~R BUtt)4A. 
1 ! ' ,1' I.... 1 

~. 1..~."'JrI _1.,,'1 t)f fWDI<',tJls.-"rhe object of the ptesent proposa " ~ ~~_ .'6 d_lntbility ofTec~~idering the purpose, lltility and methods of 
$0.1 ~lfi.~tt 10 "~r BurcH Settlements. At present the Settlement Area 
is dividedr ~rim'l'i -rracts, the$e are subdivided where necessary into Assess .. 
alent i"hlc.ts. jl'l~h of tb~se the cultivation is 8eparat~ into Main Kinds, clOd the 
soil ... which ea,ch Main Kina of cultiv.ation is practised is distrlhll.t~rl II)to classt.·s. 
Acre ratet of ~.se$Smehf are then proposed an"each soil class, these according to 
the tbeor, of ~tletnent .e ba~d on the nett produce of eac h ~oil cla.ss as 
indicated by the yields obtained in the course of crop measurement experimt:nts. 
In the earlier settlements tracts were'arge and Ma.in Kinds few But the more 
recent settlements indicate an increasing tendency to the multiplication of Assess­
ment Tracts and M-.in Kinds. Not only does this increasing complexity add tc 
the difficulty of fra~/)g and considering assessment proposals, it is even more tc 
De deprecated on the ground that it multiphes the difficulties of revenue collection 
These difficulties are obvious and have been recognised by settlement officer~_ 
that despite their recognitiop of these disadvantages they should filJd sud 
complexity essential to their proposals is a strong argument that it is inherent ir 
the agricultural conditions of Upper Burma. Olle simplificati0l1 is possible. The 
necessity for classifyin,s soils has not a~ yet been proved, the abolitIOn of thi~ 
process WMI facilitate t.p~ work both of Land Records and Settlem\~nt. All 

examination of asl5essment proposals shows that within the limits of tf}, same 
Main Kind in the same trctct the results of crop measurement o"rdinarily indicate 
but little difference between the average ath1ual outturn of the various c1assesJ 

while It is always admitted that to amve at these results some manlpulatio.1 of the 
figures has been necessary. Thts lack of contrast between the various classes is 
doubtl~ss partly due to the dtfficulties inherent both in c\assificcltion and crop 
measurement. Within the limits of a settlement report it is not easy to show 
how far such difficulties have been surm ounteJ, the Widely different rates proposed 
for soit~, which seem on experiment to differ litt!f'in fertility, indicate that these 
<htncultlt::s are In some degree respon"iblC:' for the LIck of contrast But the 
reports show that they can not wholly be responsible. It is a commonplace of 
settlement in Upper Borma that the outturn Jepends firstly on good fortune, 
secondly on ~ood cultivation and only in the third place and in a mmor degree 
upon the soil. The lack o( contlast between the oultums of various classes may 
therefore be ascribed in l.a.rge measure to the physical conditions of Upper 
Burma whIch, excE'pt over a tong period, nullHy the rp.sutts of the most careful 
classification. This is not the only rt!ason why clas .. ificatiun is of little use. Every 
settlement report shows that the Jand is greatly subdivided, that generally speak. 
mg each man has a pat<!h ~f good land and a patch of bad, and that it 15 a matter 
()f comparative indifference whether he is assessed Re. 1-8-0 per acre on the 
,oed laDd an4- As. 8 on the poor, or Re. I on good and poor alike. Further, the 
asses&ment is levied by' a staff at once overworked and underpaid l and people who 
escape the caprices of the season are stiH hable to those of the surveyor. And 
in practice, despite the theory of settlement outlined a.bove, the outturns by soil 
<'lasses a;~ not used as the basis of assessment. A vanety of considerations 
determine the assessment to be levied, acre rates are chIefly utilised for distributing 
the ass~s ment within the tract. 

These cObstder.ions apply in two cases,fit-llly where the cultivation is precan. 
ous, se~l1IJl" ... here the surface of the country is uneven. In bot" these cases 
the variety of crops and of con.ditions adds to tbe difficulty of classification and 
dimlllishes its utility. In a larg~ part of Up~r Sarma both these factors are 
<f:~J)ilied~ Th~ pre/Sent propos.' is therefore that in streh cases while Assessment 
Tratts stt()u\e be sitiall and Mai1'l kind'S numerous that within the limits of the 
p,ain «tno there should ord~riiy be no classification of the soils. ~iS in fact a 
Jev~!'sal -of t'k p~tedutt hitherto ad6ptoo, but although it is a r rsal it IS In 

~o()rdanc~ Witft Ule t4'ntlettq which pas graduaU, deveAoped with th al»umula .. 
• ~aa of experience. CfasJriflCation of the soil ba.s hitherto J.een arded as a 
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mattt-r Qf course, the ..multiplication of Main Kindl5 Apd Assenmfml Tracts 1>, 
each succeeding settlement officer has been regarded as requiritIg ;u,stiflcatiOin. 
It is now proposed that th~ multipl~eation of Main Kinds and Assessment Tract~ 
should be regarded as a matter of course, but that classification within the 1dai1l 
Kind should require justifioation either by difference ()f Ob.tturh or by some 
pronounced economid' or agricultural distinction. 

Before di<'cl1ssillg them in detail it will be convenient tt) summarise these 
consicler<ltions. In Vpper Burma soil classification adds grea.tly to the oomplexity 
of both <;ettlement and Idnd recorrls work and enhances the cost and labour of 
revenue collectIOn. It is therefore to be deprecated except where clearl>.: {'roved 
to be n~ce~sary. At the same tin1e even approximate accura.cy is very dltlicult of 
attamment, and crop measurement is so difficult that tbe resultA hardly SUppoft 
even an accurate classillcation. While aft~ the classification has h~8n ca.trl~ 
out and the rates based thereon have been aecevted the phy~ical and economic 
conditions, and the instruments for applying the rates are such as to rende',the 
classification nugatory. These points are dealt with $'f',atim in th~ {o.JowIDg 
paragraphs. 

2. DiiJicultz'es of classt ficatiotz, (a) already recognr'sed.-Some or the 
difficulties 01 soil classification in Upper Burma have already been recog~lzed. 
both in the Settlement Instructions and in Settlement Reports, Thus in the 
instructions (paragraph ISS\ the caution necessary in applying crop measure­
ments IS noticed. In addition to this, however, there are three fundamental 
difficulties, the Inexperience of the classlfymg staff, the continual n~cec;;sity for 
'comparmg incommensurable qualities, and the inapplicabfiity of local standards. 

'!'he- inexperience of the classifying staff IS commented on by Major Owens 
. (paragraph 62) II all our men came frrm Shwebo where there is very little 'fa lrlnd, 
and were ,'ery much at sea at first." It is also suggested by Mr. Hardiman 
(paragraph 205) I' in thIs Province a scale of rdative values fer all drv soils has 
yet to be framed." The difficulty of comparing one variety of soil or irrigation 
with another was Mr. Hardiman's ·justification for introducing numerous Main 
Kmds. And the inapplicability of local standards 15 referred to both by Major 
Owt>ns and by Mr. KeIth. According to the former the classificatIOn of the 
Yll1agers is /I too minute to be followed when the busmess in hand is to Internally, 
divide into appropriate soil classes tracts which ooptain large numbers of village&. I 

The latter comments un '1 their i~norance of any ~Plls save tho'ie of their own 
villdge," and other difficulties in the application of local standards are also sug-. 
ge!>ted by certain of hIS remarks. Thuc; he notices the great variety of soils. and 
crops and the value attaching to security either by adaptability to different crops 
(paragraph 152) or the difference of s.eason (paragraph (58). 

(b) 'N.expe'l"if!1tce of class;jiers.-To anyone with experience of settle­
ment work in tower Burma one of the most noticeable dIfferences between the 
personnel of an Upper and a Lower Burma party is that in Lower Burma the 
classifiers are experts: in Upper Burma they are not. In Lower Burma) so far 
as my experience goes, a soil classifier of ordinary intelligence with five years' 
experienoe IS at least as likely to be right as an European officer with one In 
Upper Burma a classifier of the longest standing is always liable to blunder badly, 
aud less likely to be right than an European officer recently appointed to settlement. 
Reflection shows that after all thIS mjgbt have bef"n anticipated. "In Lower 
Burma the classifiers are continually dealmg \\,ith the same crop on similar land 
under similar conditIOns: it is experience tllat counts. In Upper Burma they are 
continually meeting with new crops and new country. As noted by Major Owenll 
the men of this party (who in Sagaing were too junior to classify) had little 
e~p-erience of dry lands in Shwebo, in Pakakku the principal crops were millet 
and late sessamum, in different parts of this district tbey are cotton, early IeSSa.· 
mum and nut. Even where tbo~ is a general similarity the conditions may be 
reversed from one village to anotber. It is not experience which tells but general 
~~~~ ~ 

(e) C4"'l'a,,"sDfI Df ;.~efII,l",,"1J68.-ln fa'bt, it is hardly accurate tq 
~~y that. cla$r .. itication is within ~e limits • 2-erat _D •• nce. What Teally i, 
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;·.~~~.pr(Jpfl~~(r\lisl~ ,"t~is}spolntedoutbyMr: 8ard~m,ariinhls,tat'tnent 
*at/,.tltd,thee.nd·Gf",~ttlemetlt4'ltwas not known ,bywbat amoun"t the. best 
(!unassist:edbia~.f~oirtVa.btt~erot.orse than. the red." lna ·,scientific classifi .. 
tatioln th~t.',.ts.n ~n() eomparison.e~cept~etween qualities of the sameord~~, 
· ..... thepr$.c;tie .. t'forIt oisettlementJt lscor.tmuaUynecessary to comparequal1;-

' ti(!s ofdifferentorder.,o{ which the common meaSUTe is until the end of settlement 
un4lieterminea, andso.m:etimes undeterminable. In this district black soils as a 
I'we,rOwmMlet and red soils ses!;amum,lnc1usion of these two varieties within a 
~;ng1e -class involves an assumption as to the conclusions which it is one of the 
objects oi settlement to establiSh by experiment: it involves in fact beginning at 
the end. Although the ciistinction between these two varieties of soili~ perh~ps 
fhe'tnost obvio!ls and the comparison of them on a common basis .the tnoS, difficnlt 
~th~ distinctions are only less obvious and other r.omparisons only less difficult. 

This can best be illustrated by a brief accoult of the varieties of !jail a"d 
.:ultlvation found within this district. Generally speaking the soils are either Red 
<>r deri\"ed Jherefrom by denudation or deposit. Over the greater part of the 
district wherever the surface is levd a thick layer of Red Soil is found lying 
.above a bed of gravel or sandstone. Where the surface is hilly the upper slopes 
have been denuded of this red soil which, carried down into the valleys, forms 
stiffer soils of darker colour. Where the slopes ' are gradual the broad valleys 
consi<:;t of light red silt or sand (mvelli-the-Wt41l or myenz'·nt'n san), and the upper 
~ev.els retain a covering of red soil. Where the slopes are more severe the SOlis 
of the valleys aTe stiffer and darker (myclli-mymet, myen"o) and the upper levels 
.are so far denud:-d of.,etl. soil t?at i~ is mixed .with the ,underlying sandstone ~r 
gravel, often takmg on a yellOWish tmge (my , m-k,'fluilsalzt myewa) , Where tne 
sides are even steeper the valleys cOl'sist of black silty loam nr clay (1llm·myetho., 
mymet-si) and th~ upper leveis on bare gra~eI or sandstone (A"yauk-sa-lz't, Kabba). 
In many cases the slopes are terraced and the silt held lip ... Under this treat­
;lllent even sandstone (then tr'!rmcd p'ok-non) becomes productIVe. 

The red soil is, as in the bro;,der valleys, protectf:d against drought by an 
admixture of sand (11Iyent"-tlze-'wull) or if as on the level uphnds prntected by a 
covering of sand (myetd·gan-the-bon) , is recognised as good soil, both fertiltJ and 
secure. In the north of tht.: district where myellt'-thl!-WU1l predominate it: grows 
.early sesamum, peg.va, kunbyaunlf and cotton. In the south of the district it 
grows tad y sessamum, pe-h£zat, kU1'Ibyaunj and nut, Continuous cultivation has 
a marked effect upon ft;rtility. The terraced variety of sandstone is not eSSl~n­
~ially different but probably less secure and except under cotton perhaps less 
fertile. 

To this general rule however, that where the surface is level the soil is red, 
there are exceptions. .In the vicinity of Popa, along the river bank and in the 
Pyinsi paddy plain there are stretches of Black Soil, the first apparently volcanic, 
the second alluvial and the third lacus trine. Scattered among the hills are 
similar depressions of smaller area while the bottoms of the deeper valleys have 
points in common with them. On such soils the usual crop is sanbyaung, while a 
further difference consists in the possibility of continuous cultivation on the black 
soils. 
, Besides these two varieties Silt Soils are found distributed over the district 
formed ~ither by inundation, deposit or erosion. Although differing in some points 
,¥=cording to the manner of formation they have much in common. They 
,resernb1e the red soils in their adaptability to different kinds of crops, having even 
.a wider range, while they resemble black soils in lasting power and in their suit'!' 
ability for sanbyau"lll. 

It Mll be noticed that this analysis is in effect that which Mr. Hardiman 
atfiv~d ~ in the Chindwin, where be included silt 'soils with red. There is 
howe.,« iu thiS district, as in Magwe. another type of soil-Waterlogged Sand. 
U.isfound onl, in the south and in adaptability to different crops resembles the 
ted $9ilsoutwmle l\Otperhaps so lasting as the best of these is even more secure 
~nd mote responsive to careful cultivation. 

Ornittiltfltbe 1~'.6r".variety there are therefore four typel differing from 
'tiP ~~~inL .• sting Power, Security, Fertili"'Y, Adaptabjlit, to~iM:nt crop' 
I' ~ ,. ~ 
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and Responsiveness to cultivation. Within th~ limits Qf any $i~g" tcaet {,"U 
not unu~ual to find three of these types. Although the types thetJ\.S.elve.5 .re ~ 
strictly sharply defined, and although within the limits of each type ~er allti 
poorer can be recognised, the difference between types of sail is b6th gre~t~ ,and 
more definite than the dlfferet;tce be~wee~ the b~tter and 'poorer c~alSes lNtthln lbf 
type. Ordinarily howevet SOlI c!assdicatlOn omlts to notl:t: the ddletence of typ~ 
and proceeds strail1ht away to difference of class Thus 1t becomes necessary to 
LaJ,ll1ce the 'a~t)\Ig .., power of one variety agaltl!3t the adaptability of ·another al1d 
the ~ecurity of a thIrd. ' , . 

WIth dry lands, 10 M yingyan at least, no further differenti4tion into type's IS 

needed. But 011 rice land the classification i..; still further (:omplicRted by thf.! 
nature, qualIty and quantity of the water-supply. The most obvK1US and impor­
t lilt distincllOll io:; into irrigated and non-irrigated. 

I II M yingyan the following varIeties of ifrigated hnd are found, irriga:ion by 
Inundation, Flow, LIft and Tank. 

InuNdated lands include both early and late Paddy. 
Plow In Igutlon may be from a stream, either plrenniaf or occaslonaf, from 

a m3.rsh or from a spring. In the first case the stream may be diverted by a. 
!> ,lIlU emb IIlkment, or carried through a permanent ch&nnel with occas!Qnal 
vlc\(iucts of bamboo troughs. The crop thus irrigatc;d may consist of early or 
l.ite Paddy, or of both. . 

For Ltft Irrigatwn the water is obtained either by inundation or from a. stream, 
surface or subterranean. The crop is always early paddy, but a second crop 
from "ome fields is obtained by flow irrigation. • • • 

, Trw/( /, nlfatt'on ine1udes all cases where water is stored in a reservoir t 

whethei obtaiJled {rom an oc('a ... j0nal stream, or assisted hy a spring or consist .. 
iug merely uf the drainage of the catcimttnt area. The crop is ah\ays late paddy. 

In a( LOI d;\oce v,lth r~cent pra"tice it has been a principle of the present 
Sf'ttle llH nt to claSSify for difference of soils, anti to separate into Main Kinds 
ddlelPl1ces of water-'mpply In classifying tbe5C irrigated lands little dlfnrulty hag 
tilerdore been eXI't'nenced in the co-ordination of different qua1itles. Only m 
two cases dues it arise. No Alkaline MdlO Kind has been provided, and it is 
sometimes nLcessary therefore to compare land receiving a good supply of c:;a1t 
'-dturated water with lanel rt"celving a poor supply of .;;alt free ",ater. The other 
case in v.hirh difficulty occurs ic; more commonly experienced when good soil and 
poor" ater hds to be balanced ag?inst ~oor soil and good water. 

Of n.)n·irrigated lands, however, the classification is less sim~e. Five tyres­
art' recognised. The- shdrpest distinction is into Waterlogged and Dry. There 
IS only 0/1(" type of Wain logged land, it corresponds to the waterlogged sand 
type; of upland &oils. Th· se rice-fielrls rail be annually cultivated, are almost 
certain to Yield a crop but even In the best )cars the crop is poor. The dry 
Jand" comprise four varit:ties, Narrow Valley, Deep Valley, Shallow Valley and 
Level PIau,. 

A"arrow Valleys (Tau1zg-g)'a-yo) consist of a sft-ip of paddy bordered by 
preCIpitous sidl:s rardy cultivated and often barren even of shrub growth. The 
fields are usuc.!lIy small, the valley rarely more than two fields wide and often 
difficult of access, cultivation therefore being at a disadvantage. The soil is 
Silt, often of an in£~rior varlf'tj (tau1zg-gya-1zon). There is rarely a larg~ catch .. 
ment area but sometimes in the upper reaches the rainfall is aided by ~ spring, 
Without a spnng they are uncertain unless there is rainfall in the imni~diate 
neighbourhood and in the event of a single ht avy storm they art: liable to be 
de'itroycd by flood. If the silt soil js not markLdly inferior t~ absence of good 
uplands, characteristic of such neighbourhoods. induces the cultivator to attempt 
a catch crop of early se;,sahlum, while occasionally on the richest fields if tlte 
water can be k~pt out a crop of tobacco may be cultivated. Some of the highest 
yidds of rice are found on land of this tVPEl. 

Dllp Valleys (to) consist of a broader line of paddy land lined by fertile; 
uplands. Som~ of the fields at least are usually large. Tb~ soil is usually a picht 
silty loam depo~ited from the adjacent cultivated upland The catchment area 
'may be eXlten~ve. Early sess.mlbltD is rarely grown before a paddy cro-p~ but Ii 
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th~ wattt 'earl be kept out there IS an increaS'ing tendency for such lands to be 
bI:~t Und&f cultivation with dry crops. 

ShGl101IJ [ItdI17'1 (Sut or Sut-yo) consist of valleys with lower sides and 
~$l1a.lly brQader bottoms. The central strip of paddy is lined on either side not 
-wIth ya crops but with rice fields receiving water only from the slopes. The soil 
ts usuaUy clay and dry «:rops are rarely grown except in a black soil area where 
the scarcity of other land for seSsamum compels the cultivator to grow it on his 
rice land. -

Levet Plains (Byt'n) consist of the more level lands. they embracl" a 
large variety from -shallow pans of clay, uncultivable except \\itb paddy and 
un fertile under that, to the catchment area of tanks and gradual inclme" and dried 
up lakes. It is tfsually unresponsive to dry culttvation but the better land may in 
dry years yield millet or if watu canJ>e kept away be grown with chIlly 

til c-omparing these lain-fed lands of the same type the <;amt' difficultk·s crop 
up that fJaw! been noticed 10 the case of in igated lands, some receive ..llkc:llllc 
water, some do not, sometimes the sOlI IS poor and the water good and sometimes 
the reverse obtains. When, hO\l ever, it is a question of comparing one type with 
another, the difficulty is intenslhed. The only satisfactory and scientific method 
of classification would be to classify each type by itself, and at the end of settle­
nrent amalgamate such types a.s it was found could be assessed at the same rate. 
ThiS is rendered impossibJ! by numerouo;; practical difficult les and it IS nec('"-Sctry 
therefore to lay down rough assumptions based on IOformation gIVen by tile 
cultivators. • Cd)" Inappl£cabtl*.y 0/ Local Stmtdards.-But on the numerOus occasion! 
that it is nf'cessary to have recourse to t he opinion of the cultivators it is apparent 
that local standards are inapplicable COtrJiIlent in general terms 01' their un~Ult­
abihty has frequently been made. Hut no Settlement Officer, so far as I am a\\arc, 
has fully analysed in his report the implicatHms Iflvolved in DIrectIOn No, 168 (2) 
that classification should be in harmony with popular ideas. ThIS omls~ion may 
easily be comprehended. Not only might such analysIs involve undue prolixIty 
but a settlement report is not ordmarily the place for discussmg the princIples of 
settlement they should be determined before the report is drafted, The con­
s derations s( t forth below are not therefore to be regarded as new dl<;coverics j 

they mu'>t certainly have appealed to every Settiell.ellt Officer in Upper Burma 
durmg the course of clas~ification. The dIrection that clas~d;cation should har­
mOnise With local opinion involves two as...,umptlOns, firstly that the people 
value their land accordmg to the principles adopterl for asse~sment, secmtdly that 
from village to village within the tract the conditIons dre so homogeneous that 
the standards of one village will be in rough agreement with those adopted by the 
next, NeIther of these assumptions is borne out by experience. Tile basis of 
local valuation does not accord with the principles of settlement, nor within the 
limIts of a sin~le viJIag:e IS it consistently applied, and in the second place the 
vd.lue of one VIllage WIll be re-valued in the next, 

(i) The Local Basis-Generally speahing it may be laid down that a 
classification for the purpo~e of assessing al rt: rates on soil c1as<,es according to 
their productivity under ~tandard crops does not of necessity coincide and is often 
opposed to the comparative valuation adopted by the people. What the culti­
vator regc.rds as the better land is often that whICh should be the more leniently 
ac;sessed. -In th~ory the criteria of the Settlement Officer for the purpose of clas­
sification are ferttltty and cost, fertility being estImated by the outturn under 
standard crops 10 paqicular years. To the people tnstt'ng power, securtty, a_ta~ 
hi/ity to different crops, response to cultivati(ln, are equally important ~ile 
fer/IUt), aud cost they reckon differentiy. The different results obtained in 
practical effect by the application of these different standards ran most con­
veniently be illustrated by concrete instances. 

• LastinK Power is the quality held in most esteem. Land annually cultivable 
is preferred to land wh1ch over a period of Yfars will yield the same net profit 
but I1'hlst be left fanow half the time. As fE'ge.rds rice land this fa~or is almost 
rrein~ible, but.()~ uplands it occasions very real c~)ftfusion. An acre of blac ksoil 
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Yteldt.~r ... ~ ... <!.<.b.aS.ke.tS .....•. (1{ ..• ae~s ..... I ..... 'Ql~ .... ,:" ..... , o.ne.",.\'.~ .. .. ,.t.tr .. , .. ,·aM,.""' ..• " ... t.tt ...... t.rt .. ,.,.y.'.() ..•. f.:.rrtUt ..... ;.'.'.t ... :.~.' ...... " .... ,.'~.fJ.\.re.;., .• Xl.,.:;.,:'.:,....' .. ' .. : .... : .•.. ".," ,', .• " .... .. ,:.}.'Ii,." .... li'li:.:'.',', t~oyea.rs , befaHowed. ,The;net'profifoma~~W?4~f~r 'i.~~ars:,,~a' ""I .:~~ 
~Idered equal. But onseyerif1gr<?~d8,themo,t li.J1,ol'tjnt;b'tng1:Ile,,,~~S'tl 
of annual ctdtivation;' the culti\\"~torwinpreFer {~~rmer.J\nas$.s.ui~t~i4 

on thse~!~%ni!o:~~:!~~r~:; ::!t~jt ~:~~~St~:~:~~~~:"f~:'~~ 
aspect it is not greatly different from lasting power. L4ndi~<rec'oneds~Ure.t 
it affords a prospect of frequeut ct}ltivatloll, 'it is alspreckQne:d~ecQreif,v:heneveJ 
cultivated it affords a prospect of at 'Ieastmod~rates~:. " ,.,' 

On paddy land grown with paddy these twoaspeetsof·sl"C\lrity. areof~enl*l 
no,t necessarily found together. Some paddy lanatherflmayr,arely hE1~:n .op,pOf' 
tunity of planting but when planted a crop .. ayb~ r~~kot1~~ on with ,,~t1ainty 
One of the be-5t and largest stretches of paddy land in the · dt~tr,ct fem~iIled uhculti 
vated in 1910, a bumper year. Next year when all the p~ddy J.!oun4wasfdilin~ 
this land yielded some "fthe best outtl.lrns of the settlement!Suaheas,es' .'how­
ever are exceptional, and ordinarily the only difficulty in comparing paddy Ian!l~ 
:If the same ,type is that between lands yielding a good crop if successful ~ndlan( 
yielding a moderate crop with cert~int,.. One plot for il1stancew.Ul yitlci 4: 
baskets one year, fail the next, and remam Ilnplantecfin the third: another plot wil 
yield 15 balOkets each year~ The cultivator will prefer toe latter j the former shoul; 
be assessed ~t higher rates. On uplands there js the same difficulty. A protecte( 
red soil may yield annually"'three baskets of sessamum,,, clay soil in years of heavJ 
rain may yield 5 to 7 but the latter wi1loften fail andofterfremain unplanted. ThE 
former need s manure, the other not. In the year that thecl3:Y soiHssuccessfuql 
can pay at least as high a rate, but tbe cultivator .will prefer theformer~ 

Adaptabjlity is a fe~ture of security, Certain paddy landsc"an also be grOWl 

with dry crops, such will be preferred in local valua~on to other land more{ertil~ 
under paddy but less seaure against the fortunes oithe season~ This to som( 
extent is eliminated by classifying the land in both these aspecLs, but in so d()'in~ 
we are posing the cultiv~tor an abstract question which does not ordinarily ente: 
into his comparative valuation of the land. On uplands this adaptability is eveI 
more important. A. cultivator will prefer land which gives him a double chance 0 

cultivation with early sessamum and beans to land which though profitable unde 
late sessamumis dependent .on the fortunes of the later rains. Thetr assessmeI'l:' 
t:tbould depend on their relative fertility under these different crops. . 

Fertility the cultivator judges by criteria difil!rentbom those of settle 
mePlt. To some extent his juqgmellt is affected by the fact of his cultivatinl 
largely for home consumption: this feature is dealt with subsequently, Apart fron 
this he estimates fertility by the yield of land under all crops custofl7:arily growl 
~n the locality. However wide may be the range and however prolonged th~ 
period of crop selection it cannot within the course of settlement be !IlO wide q 
so prolonged as to afford material for a decisioq on thi!\ point. The soilml1st b4 
judged by its suitability to selected standard cmps. 

Mapl"bility to Different Crops is ~ featQre both Or Security an~F ertili~] 
and has already been dealt with. . ' 

Respo,,!eto Cul#vatfa1t which to the- SettlementOfficerm.y be a reaSOl 
for reducing the assessment is to the cultivator a reaSOn for esteemmg~ land mor, 
highly~ .. .. '. • 

, .Castof CuU;vatftm,-Thecultivator reckoosdtfferentlyfrom thesettlemell 
offiMr. While often pr~igalof labour he isch~y of eX~~. , lton~Y,ieldgi~: 
abBketsof sessamum and another .30hfrSketsof nut lhesettl~mentofficerWlj 
make' out an, account. in ifa:vour of placing a higher asiessmentonthe lt~~t)' 
General exp~ence durmg~he present setttemtUlt tendstQ sbowthattht cuillva~o 
finds the former yield more profitable. . .' ..... " .. ...,.,' . 

.. These~onsid~ra~ons may, be summ~ised. .T~e~is?f:a~~ssrne.at,ir~h 
net produce lila particular YeB,thebaslsoflacal,~lU~I~n'I~~tll~ n~t(,p.r~ ·~". 
alollg,pt;'rlot, I nu ·hiUy . district lfhh anuncertainl"eJ~n't,hJft1VQ~()t.~": 
jntpm:~tible.But the.~8ett'1~t ',officet ,. is· ,ohliged ·,\to' 'lllake}t~e ;.~ .. " '0 
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.. .:rmng at ~ idr",erby means of "the latter; tbe data which be uses are suitable 

:fc;t~ ,Fi"K.ed Assusmenf; he utilises them to arrive at a Fluctuatmg Assessment. 
(u) [nCfJfI$i_fU, of Application.-But the cultivator doe., not apply hlS own 

or~'8. epnsiJtentIy. Primarily this is due to the present transition from an 
~~o-.my in which Ihome ~()nsumption was the chief end of agriculture to one of 
~ommereiat agriculture. His values are not yet accornmodatt.d to the changed 
cond ttl Gns •• Millet soil-s for instance are often prized because they render the ('ulti­
.vator in'dependent of the market, while more often they ret<~in a fictttious valut· frum 
the days when there was no market to depend on. Rapid alterations in the scale of 
prices has rt'ndered cotton more profitable than sessamum. Some of " the bc..,t " 
lands in Narogri have only been brought under cotton within the last few years. 
Under seSSlltnUm and millet they are far superior to other lands, but under OOtton 
,although very fertile with good fomme they are liable to damage both from drought 
and wat~rlogging Thus a marked differcllce in their favour has been converted 
possIbly into a disadvantage. Similar ddficulties are found in comparing lands 
suitable for nute; and sessamum. The spread of chilhes, red bean and dhaU have 
also affected. heredltarv values. This Ileed for a re-valuation is not solely to be 
attributed to commercial changec:;, the spread of Strt'lfell Lutf" hds serIously 
affected the profitable cultivation of millet. 

Thuc:; the actual values ''-If diflen'nt varit:ties of land are altering rapidly and 
largely from year to year, traditional standards are upset and to the new ones the 
cultivator is not yet accustomed, whde tn some cases the new factor.., ha\ e not 
been 1011$ enough at w~k for a m'w vd.luatloll to be determined. Th(' cultivator 
is not1htrefore alwa~ m d position \\here he is ablt.! to apply hi.:; own criteria, and 
it can only be expected that he should be tnConslstent in applying tht:m. • • 

(iii) Local Varu:tto1ts of V"luc.-lJnder these circumstances it is clear that 
even if 1!1 two villages agnclJltllral and economic conditions are exactly similar, tll1S 
affords no guarantee that their mhabitants will hold Similar soils in tht' same degree 
of estImation. Rarely ho\\evcr is thue any ~uch close r 'semblance between two 
adjacent villages i in a hilly country it oftt'u happens that one village more clo<;eiy 
,fesem bles another ten miles away than allY lJJtervening village. Difficulti("s of 
~ompan30n frequently arise on this account. In one Village tht'rt' are deep valleys 
With inferior red soils half wa v up the slopes and sand<,tone heights, these will be 
grdded in three classes. In the next village there arc broad valleys with red soil 
on the slopes and 0,1 tht:: crcc:;t a red or yellow ~oll contaming gravel. These also 
will be graded in three clas:;es. It i.:; dIfficult to tell whether the second class of 
the former village is beLter than the best or poorer tban the poorest soil in the 
latter. This is a problem which often calls for solutIon In the north of the district. 
In the south there arc level uplands separated from one another by a mile or two 
of broken hill, on each thJer cla.,ses may be recognized, but all three da'3ses of the 
one may be better than the best land of the other. 

Even greater confusion rerhaps is caused by economic differences. In one 
village paddy land is plentifu and uplands have a scarcity value, in the next village 
where upland soils are plentiful the relative values of thr dIfferent varIeties of upland 
will not be the same as in the former village. In one Village black soils predominate 
and even poor red soils are highly valued and cart·fully cultivated, in the n<..xt 
the conditions are reversed. In one village trade facilities or a supply of water 
bas attracted a dense population, land is scarce and rarely fallowed: in an adjdcent 
villagt: oatrle breeding may be an important source of income and land abundant. 
in one village toddy palms are numerous and cultivation careless, in the next the 
population ~ttract~d by the toddy industry may have compelled the people to culti. 
vate intensiyely. One crop may oust another owing to the labour demand for both 
of them not being available. AU these instances are fr911\ actual experience. The 
Density of PQPulation, the area available for cultivation, the supply of cattle and the 
labour demand of toddy or other crops are factors lIttle les:) potent as regards 
krSlity than differences of soil. Sometimes as noted just above in the case of 
tood,. the same factor acts in opp'osite directioas in diff~rent vdlages. 

AmI tbese are not merely differences of relative valuation: ttley are reflected 
in absolute fertility.- With a sear.ty population, long fallow and an abundance Of 
'f1atwre a light s~l may yield four Daskets of sb$samum. Where ... owintJ to deusitJ 
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of population the soil is continually I worked not only will it be held in le$s esteem 
than ht"avier soils but its actual yield may be dimimshed by a half. EVOfi where' 
there is not this differ-ence is absolute fertility I he' different attention giv.,rn to >the 
same varieties of soil in difft:rent villages has a marked effect upon the Of-opS. 

Classification therefore in an Upper Burma district is a matter of consia~ote 
difficulty. It may however be suggested that nothing more is wanted than a 
rough approxlmal ion, and that the test of .net prvfit over a long period, SUbject t~ 
tilt' modifications above noticed, does in (act approximate with sufficfent nict'ty to 
net productivity in years of cultivatIon for it to be adopted as a Bath.factory basis 
01 5011 clasSIfication that the classification for a fixed and for a fluctuating assess· 
ment should be identical. This however is an assumption, and.. as shown by the' 
nun~ncal illustrations above given-which are by no means exaggerated-it is an. 
assumption by no means act.Ording with experience. It is ntcessary then to 
examine how far it can be justified by the result of experiment 111 H.e measurement 
of outturns. 

3. Crop Measuremlnt (a) Principles.-There are two alternative principles 
on whlcb expeliments can be conducted. According to the one mf'thnd the 
object is to iliustrate and -justify tr-e cIa<sification adopted, by selecting fields 
and outturns which mtlY be regarded as typical of the classes framed in this case 
the difference between the yields of the different c1as!tes as shown by experiment 
serves no better purpoie than to indicate the cliffel ence which in the opinion of the 
Settlement Officer ought to obtain between them. Crop measurement conducted 
on this prmciple needs but few experIments, nur is it necessary that the experimentS' 
should be continuously repeated on the same fieJd for .. assessment purposes, 
bo\\ ever; it is ol,en to the objection that approximations to the -results finally 
o'btained have bt'en ~ssumed from the bfginning of thE" operations. . 

On the alternatIve method the object of crop measurement IS to test the 
validity and utility of the classification. For a scientific test of this nature the 
~bservan('e of four conditions is eS'iential. The selections must be nume,ous, 
the experiments co"ttinuous, and each plot so far as pOSSIble suitable for selection" 
and, f'p1'esentattve of the class in which it is ultimatdy placed. 

'l he prime essential IS that the sdections should be numerous. In a hilly 
district WIth prt!carious rainfall outturns vary greatly according to season, soil ami 
wltlvation. Unly by a large number of experiments can it be ensured that 
abnormal results do not affect the general average. 

CO'Zti1ZUl t'Y of expt>riment is however of equal importance. Over the whole 
period of rotatIon the total produce of two fields may be the same, but one wiU 
~iw a better yield of miIJet, the other making good the deficiency under cott()R: 
;l "t>lection of the formel under millet and the latter undt!r cotton will convey an 
erroneous impression as to the produce of both fields. Again, dlfferc:nt soils react 
differl ntly to dlfferent seasons, wi th a timely but moderate rainfall a black sou 
may yield a bumper crop of cotton, with a heavy rainfall the soil will be water ... 
Jogged and the bushf's run to leaf. The attentIon also whIch a crop receive51-
vanes with 1tS place in the rotation j during the first year after fallow the crop wilt 
benefit by timely sowing and careful wced~ng, in the last yt'dr of the series it will 
be the latest sown and the crop be left to struggle with the weeds on the chance 
that the YIeld will pay the co~ of seed and gathering. If the selection is shifted 
whenever th~ oultum is less than might have been anticipated tbe ~.esult is-
falsified. < 

Sttitahtlity of seldction is desirable. The crop may have been sown 
earlier or later, received more or less manure, been more or less thoroughly 
ploughed, be nearer or farther from the village. And so f~r at possible it should 
be 1'epreS6tzt4tivt of the class in which it is placed. not near the bo-rder of a soil 
bk>ck, on soil homogeneous with the surrounding soil. 

Other precautions are advi~able i but these it is unnecessary "to detail, the 
foregoing conl'ideratiGtls will suffice to indicate that the scientific test of dassii .. 
cation is no easy matter to arrange. _ 

(b) ObsV1Janct of Fdur Condils'fNl.s.-It will immediately be patent .CIn 
reB,ection that these conditions -are incomp<ttibtt". If the selections are to be 
sulta'lJe ~d representative they must be ma.de by 6xpens, and if made byexperi$ 
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~ cannot b~ I)tl~l • !ye-n the former two conditions a~ not easy to observEr, 
The maximum liM to the number of selections under any crop depend fi1'st~'Y on 
'"' number of i~1 which any crop reaper of ordinary capacity ra.n reasonably 
.bt: ex~ect.ed to su~v~se in persORJ and secondly on the number of crop reaper-r 
availa@e. Whete there is considerlble diversity of conditIons careful orgamsation 
4& necessary to ensure that there shall be a suffioient number of 'SelectIOns of all 
the crops ordiflarily ~n in all the localities where they are of importance. In 
different parts of Mymgyan throughout the year there is some crop being gatheif'd, 
From May to August tfiere is early rice along the river in the north and ~cattered 
bver a considerable area in the south of Kyaukpadaung. From the t');treme north 
to the extreme ~uth early sessa\llum is an important crop thE" harvest extpnding 
from the beginning of July until October. From the middle of September ulltil the 
end of the year the plucking of cottot is in progtess also from thf' extreme nurth to 
the extreme south. At the end of September there j<; a short maIze harvest in three 
tracts in two town!'hips, while nut is gathered from October to March j at the t. nd 
of October the galhering of upland nee in two separate tracts opens the tnclin winter 
harvest, being followed at the end of the month by the rice.in narrow vallevs \\hlt hIS 
not yet finiSihed when the bulk of the flee crop ripens, the reaping of thl" contmue~ 
throughout December and jaquary coinciding With Lu in the ~outh of the dl<,trict 
and introducing the harvest of millet and late sessamum which continu(,s durj[)j{ 
the first half of February j by thiS time the pulse sea<;on which has opened \\Il h 
penauk in Novembdr is m full swing, the bt'zat characterismg the soutL of the 
district ripening in the ~ntl of January and the red bt:an of the north bE'gl\lnm~ 
rather later and not being finished until well on in March, when nothlll~ morl~ 
requires attention but the tase and chtlungdei'fz crops; these however carryon the­
SMson until the first ri~e Boodt> the river or't he first rains flood tht' stred.m~ and 
the earlYjaJdy of next seclson is ready to be re.:tpt:d BesIdes the crops hE"re 
mentione , in a few ~cattered localities dulles and gram reqUIre attentlon. 

When howevet it ii nec~sary to arrange for th~ annual reseleClll)n of the 
samE! fields the work of organisations is magnified. Wide as is the range of 
st'lcctinn the cultivators often grow crops which cannot be includt'd, or portion~ of 
the single field of the former year are under two different crops, or crops are sown 
together un the same field, or the field is fallowt:c.l. The tlme of reapmg and the 
prop0rtion of fields under any single crop vclry greatly with the season. Of nut 
for instance there are three seasons for sowing, o;epdrated by two months between 
each. With early sessarnum although the interV'alq are not so Wide there are 
also three seasons. In the latter case the time of reapmg IS partly independent 
of the rc1in. During the first year of cultivatIon, a short lived variety is grown; 
during the ensuing ye'ars, when the land is 111 part exhausted, the cultivalor grows 
a longer lived and later reaped variety. With sUJtable rains the proportion of 
selt:etions under nut, sessamum or cotton may be more than doubled and what 
has in one year been easy work for one man may become more than two call 
Jnan~ge, While annually fields grown with the sallle early crop may be under 
three different varietielll in the cold weather and one man suffice to calry on the 
~t'k which in the rainy seasbn called for three. ThiS is not theo only effect of 
rainfall, not onlv may any single crop as a whole be a month earlier or later on 
account oj earlier or later ram but in any single vHlage a chance shower may 
advance tl.e <!rops a month beyond those of the adjacent village. Even the 
eccentricities of the Burman calentlar upset the calculations of the cultivator With 
rt:gard to ,seed time and of the Settlement Officer with regard to harvest. 

Difficult, howe~r, as is continUIty of experiment under snch conditions it is 
doubly important that it should be attempted. Not only is it the sole means of 
ascertaining the-,ctu~l normal outturn of the selected fields during the period o~ 
settleruent, but it mimmises the greatest difficulty i{) the cbnduct as distlttct from 
th-. organisat10n of experiments. !--uitabibty of' selectiOt1 requites both expert 
knowledge an« cJiscretw13, by eontinuit~ of experiment we elilninate to some extent 
the element of choice,_ In actual selection even with sufficient knowl,dge to choose 
w~ly there of nec.eSfJity, is bias. By continuing with old selections and reduclIlg * num~r of old .eteetiOI)s ~he accidental qualities which may origin;tJly bave: 



d~rmilled. · its ·.ekftio!l .• t. '~outJtllei 'inh~nt~.!i~.~.I.' ::· ;~~ . · 'f~ 
deliberate :badcult~tton 'by theOQCUpaRt :t>h~outturnlntb~ ·.FO~: 1i~. ~ \m~.:~ 
lnore.likely . to represent ·a .normal .outturnthartlhat of the 1~.t1Vb~c'~~ ~e ·.·. ·~e1d 
was originally chosen.. . . . , . " > .. ';. ; .... . ' : :" / ',: . " 

. (c) p,.ectlwtiotls t~ken, . ....;...It is unforNQa~ 'P."!ih.ps thatJitt1e~f;lO')mf~a .. 
~Ion has, ~s amattrr ',of .,ractlc~lbeen youahsafeCl nl~~~ent .~~.· ;hy · wl'll,c~ 
It JUay be gauged what precautJonshave . been ta~~n and ,flOwf., taes. diffi~~~ 
have been surmoullted.It is not.evenclearGnwh~tprinci·ple .e:ropineas~tem'ent 
has been conducted. 'In theearher ,settlements :lrttle attent10n -seems tohai.'e 
been paid to number and continuity, and t hea-lternatlve prillc'iplt~:,t,aking . the 
results as £llustratJ'ons rather than tests ~e.ems ~o l1.ave ,ge~n e a4.opted. This, 
although not apparent f,0111 the r~ports thCt1lJsc~ves, is b!lta .fairpresq·~~iop. ft1?ffl 
a remark mad# by Mr, Corby Wllson on pages of the lfltrod4ct~o:n~ql~e :l\1'ymr 
gyan settlement report. Here he states that in Minhu, M4gw~~n4 M~1k~i1a the 
outturns given for cotton, sessamqm ~nd miJlet replesent the Qutwrns wpere these 
crops, are sown first in the rotation. Where,~sin M3nywa, experimerit has been 
~onfined to a limited nUil~er of staples, it i~ Qbvious thCJttheycan only have 
been cont~nuous ~n ~uch cases as the 1Iclecte4 fiel<Js were grown with tbe $ele~tc4 
staples. And in general perhap!» it Qlay be presumed that where theselect!ons 
are not numerous there has been a considerable degree of new-selection every 
year. Where, however, the selections are numerous it is not clear how far orOll 
what principles resxt has been made to new selections. In theory, however, 
crops yielding less than one-quarter of the normal are n~tJissessed, and it may he 
~~athered that I?ew 'selections have beensubstitqted wherever the .old selections 
ba, ve no t appeared to the, s~lector s~fI?ci~ntly produc~ive to select. So far a~ 
thIs has been done the prmcIple of contmulty has of course be:en overlooked. 

But it has been noticed that even the first condition "of continuity, a large 
number of experiments 'is I)ot easy to ensure. Perhaps a minimum of five selec­
t,iOIlS in f?0~ less than two years is the lowest numberfrom which deductions as to 
the normal yield of any crop can be confidently made. Cert~inly in Upper Burma 
where t~e v4riations both of soil and climate are so great no Itss ~ humb.er wiP 
afford an adequate b~$is for 3ssun:tptions, and even this figure does not aUow 
sufficient margin for the exdusionof aberra.nt quantities. The Meiktila settle~ 
ment was conspicuous for thoroughness of crop measurement in respect to the 
number of experiments. But even here this mmimum waS only attained in less 
than 35 per~ent. of the series of experiments. There were ?Il Meiktil~ includ­
ing every Maio Kind in every Assessment Tuct 82. series of experiments repre­
senting ~ifferent crops on djfferent soil cJ~s~s j in only 28 ( caseS , Were the 
~Ssurriptlons based on five or more selectIons In each of two or more years; 
this is rather \ess than 3S per cent, of the total; in 320 cases, or rather less thal1 
40 per cent., experiments were conducted in two or more years but the experi­
ments were less than five in number OT, if five or more', only in one year of the 
series i while in 220.cases, rather more than 26 per gent., the figures wert'pased 
on the outturns of a singleyear, and in8~cases the basis of assumption was only 
,a siI].g)e outturn, in a single year. (See Appendix I.) 

. 'U in M.eiktil,a!t proyed impossible to c?nduct enough experiment~ to j}lstify 
the assumptlon§ 1t ~s l1nli1c.eJy that a sufIiClentnumberc~n be condupted else~ 
where. • 

(d) E'H''''inat~'on of Resu/:ts.-One of the most noticeable features of crop 
experinjent in Upper. Burma is that despite the insufficiency in the . :n~mber . of . the 
experimen'ts i~ inyari~b'y prqv~$ necessary toreje.c~ a certain pr~PQ~i("i1. ThE; 
Manywa settlement was Ctlt.l~1(!uqll.. fqr the small number of reJectlons. But 
~wing to the. lack of continuity. r~dered nec~s~yby limiting. the .ran~e of se\ec­
tlon to certam stand~d crol?ut lStlotapparent,trl default. offurthermformabon, 
how far the necessity for re]ecting ,aberTat),t outtumsattheend .pf . 8.tth;tnent.wa~ 

.o.hViat. e. d .b.y th .. eir . rei. ection "b . iff. it. ':0.... If. fi~l~s 11k .. e ... IV ...... to .•..... · .•.. .y*.·.ld .. '· ... ·~ortn~~ ; : 'ou. tt .. ,tt. r .... '?s .. 
ar~ selected every year few of the results .~l be ·a6n~lbutth.,y mayen'btely 
f!llIto. repr~ent the' normal outtum 'as~his .wouldh.~.:~ •.. s~~y , con:tin.1I9U~ 
experuaent. In Q~her settlemen.t$. v&l'19us, ~4~.~I.ye :~ ,takt~ , for.tjje 
p'iffere~ ch\s.ce.,a~ <lll quttum~fa1Jin&abC)¥~ .orbcl:cl.<.th_,:li1lli~1 -hav. - beeil 
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_¢luded, 't'hut in -Mt,ikma outtUrns I, measurements were rejected jf ithey fell short 
JtJ{ a ha:lf of thi ,",obable out'turn for the dass of ta:od and as too large if they were 
gfeatly in esc'!eft of the average run of measurements for t'he year." it is not cleaT 
:how tht$ criterion was applied in the cases where tht..re were comparatively few 
-~~~~ , 

'Despite,_'howevef, the exclusion of abnormal results the remaining figures 
..do not alwa.}Qi carr'y conviction as to the necessity for soil classifica·ion. In 
ME:iktila,the ~perJment4i on rice were particularly numerous. Apart from the 

.question of continuity and so far a.s number goes in almost every ~laqs in eve-y 
main kind in every tract they were both so numerous and so often repeated as to 
afford an adeqt1ate basis for assumption. In 35 cases there wudour soil classf's, 
in 42 caseS thf"re were three soil clisses and m 1.1 cases there were two soil 
classes. In the 35 cases where there were four soil cia sse::, there was a difference 
betweell tthe .lowest and the highest class of not more than five baskets in fOllr 
Icases, of oot more than 10 baskets in 22 cases, of not more than 15 baskets in 
eight cases and of more than 15 baskets in only one case. In t1;e 42 ca'les 
'where there ,,'ere three classes ther ... was a difference of not more than five basket .. 
,in J ~ ca~es, of not more than 10 baskets in 21 ca<;es and of not more than 
J 5 baskets in seven cases; ill no case did the differenc.e exceed fifteen. In 

,the thirteen cases where the.re ~ ere two classes there was a differenct! of not 
more tht,ln fi baskets i8 ten cases, of not more than 10 ba"lket., in two C;!Sf'S 

'and 0,£ n()t Qlore than 10 baskets only in a single casp; in no case did the differ­
,ence exc~ed 15 bask~s· Thus throughout the whole of the experiments only 
in one instance did the difference between the lowest and tht:: highest clas§ exceed 
15, and in this case the difference was du~ to one experiment in one year and 
two experiments in another y{>ar. That is to S<.lY that in all cases where therp 
was ,m adequate basis of assumption the difference be tween the lowest and the 
highl~s.t class was, in view of the importance" attaching to season and cultIvation, 
negltgible. White in 17 cases the lowest class was nol reprt'sented by the 
lowest outturn. (Appendix II ) 

In Monywa a greater difference is perceptible between the outturns elf the 
different classes. In three cases the"re i:; a differf'oce between thf' lowest and the 
hlgheJt mass of more than J5 ba"ket<;, in eIght C'a'i('S a diffc>rtmce of ten to 
fifteen baskets, in six cases a difference of flve to ten basket" a1ld in two case'! a 
<.ltfference of less than five. But evel1 ht'rc it may be doubted whc.ther in view 
of the capricious rainfall classification was reall J' 11(~Ct'ssary in the gn"'cl.ter numbtr 
of the tracts. One feature of interest, however is <,tnkingly brought out in the 
M onywa report. Compating the rainfall crops with t h(' irrigated lands the out­
turns of the latter show a marked differentiation into classfs. Direl.t!y. that is 
to S<ly, the water-supply becomes certain classification becomes necessary J '>0 

long as it is precarious classification is of doubtful vdlue. (Appendix III.) 
The Meiktila figures for dry crops bear witness to the same effect. There 

were four classes of sessamum in eleven cases, in only one did the highc~t outturn 
exceed the lowest by more than 100 per cent, m three cases by more than 75 
per cent., -in three cases by more tha.n 50 per cent., in three cases by more than 
~5 per cent'., and in one case by less than 25 per cent. There were three classes 
of sessaJllum in 21 cases; in two cases the highest outtum exceeded the lowest 
hy mor.e than J 00 per cent., in three cases by more than 75 per cent., irt' fi ve by 
more than 50 pet eent., in five by more tha.n 25 per .cent., and in ~ix by less than 
2S per cent. The~ were two classes of sessamum In 31 cases, tn one case the 
lugher ex.ceeded the lower by 100 per cent., in three cases by 75 per cent., in one 
case by 50 per cent., in nine cases by 25 per cent. and in seventeen cases by less 
than 25 per c£lllt. 

Th,re were four classes of miHet in ten cases j in four cases the highest 
exoceed the lowest by 100 per cent., in four cases by 50 per cent., in one case 'by 
.25 per cent. and in one ease by less than 23 per cent. There were three classes 
.of millet in 25 cases i in five ca.ses the highest exceeded the lowest by 100 per 
cent., in tbtee cases by 75 per cent., in two cases by 50 per cent., in eleven CIlIOS n ~5 per cent. and in four cases by less than- 25 per cent. T~ere ·were two· 
~~.6 of miUet in CIS" c"a~es ; the higher exceeded the lower f>y 75 pel cent. in twq 
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tl.,es, by" So pet cent .. in .pn:e,·',case,b,)';S ·pe.r c"nt. in ·fjV'e'<:9.S,tS .and"'~f;" l~:~~ 
cr.J5percent. in thirte~ cases.Z'lttls oolil ,II' '~K.rtl$ ,)fnill't.PiJJ' ·fttl#qi!!.p~> 
practically 70 per cent ... ()fthe ' ~l)iI44sie$tIt'~J~r". ojt}'~It"Kj,st '.ffl!i#<(J~. 
shown by f!Jcperifflcnt i$18s$ .llnIn Italfa$ .",uch "gain 'liS the fJt/ii#rn·oftlit! l~i$,f! 
doss'. (Appendix IV.).. . . 

A tabular abstract will perhaps fw;il'itate the appreciation of lhesere~ults:-. .' 

I.', 
Mti,ftlla Ric. Outt~"HS • 

• 

~umber of tracts. In which were 

• 5 to 10. I lC1 to .15. o to 5. Over lsi 

33 4 classes 3 20 '1 " ___ -_ ... _1-----... ......... --_______ 1 ____ -. ___ ~--:..-_-

47 3 classe! 18 21 R Nil. ...-....-·--1-----·-----11------1--- --1------1 - -,---I N-;;: I 2 classes' 9 

• 
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6 4 classes ' ... \ ... ... ... .~ ... 1 __ 2 4-.-.--- -.. ............. ----............. --1----: - __ _ 
~_ 3 c1as~..:.::..I_~ ---.! __ .!..... z 

10 ~ classes... 3 :i 1 2 r r 

M6n)'wa Rice Ouitu,.,.s, Raitt/all only. 
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u to 5 
I 

I 4 c1a~.se5 --I. 3 classes ........ ~ 
3 :I cla&lICS 

\ ." --
\-~ ... 

.. 
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1 

Dlfferenc between lowest and highest clus. 
..... 

25 to 30.1 OYer 30\ sto 19 I toto 15· 15 to 20. :10 to 25. 

... ... ... ... .. . ( ------- -4 5 I I Nt". Nil. . -.- ----1 I t .' 
I Nil. Nil. Nil. ---_ .. 

M eilltil II Sessamf4m O"ttu".tB~ 
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3 '3 3 

More tharfIOO' 
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13 
• 

II 

5 
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Nil. 

Further analysis reveals that in almost aU the cases where the difference 
between the outturns of the lowest and the highest classe~ is considerable the hasis 
e~ experiment was inadequate. T~is has already b~en n?t(~d as regards .the rice 
ytelds~ In the case of Sessamum m Tract 1-5, Mam Kmd L- Y, the (lIfference 
exceeds lob per cent; there were only two classes and the out turn of ant: class 
was based, on a single eJ(l'e,irnent in a single year,' In Tract 4. N, Mam Kind 
Y, bhere were four classes and except that the lowest class was based on a 
single measurement in a single year the basis of experiment was adeic1 uate. In 
Tract 16 E, Main Kind V, the difference exceeds 100 per Ct'nt., but the outtur n 
of the lo\vest class isttiased. on the outturh of a single selection in one year on~y, 
and of the second class on the outlurn of a single selection in two years. in 
Tract 20 N, Main Kind L-V, both the lowest and the highest classes are onty 
I'epresent~d by a single'selection in a single year. It isthe sam\:! with millet. In 
four instances there were four classes with a difference 'of more than 100 per 
cent. between the lowest and the highest. In Tract ,f S the outturns 
of all four- claS'.ses were based on 10 selections ill one year and I I selections 
in the next" while the lowest c1ass;w.as represented by a single selection oilly in a 
single year. In Tract 7 Main K il1d Y, the four classes were repres ,;nted by two· 
selections in one year, six the next and 10 the Iwxt. In Tract 1 I, Main Kind Y, 
t'I~e basis of experiment except as regards the lowest class \\-as adequate. In 
Tr.act J 7 E, Main Kind Y, the outturns ot three out of the four classes were hast:'d, 
Gn the measurements of a, single year. 

These inst'ances s,hould be sufficient to elucidate the full importance of the 
M eiktila Settlement in respect of the. theory of land revenue in Upper Burma;, 
More p:erhapstban in any other settlement have the crop experiments been used 
tio test rather than to illustrate the results of clas,:;ification. How far the test of 
continuity waR-applied c;mnot be ascertained from the report, but certainly the 
importance of a' number of experiments was realised. That the number was 
stiLi jnadeq!Jate has already been remar1red, This however is not the point of 
lIW/ilt importance. The most important matter is that the wider the., basis (I 
~xpe7illlenttht' greater £s t~B tendency /01' dzllerences of outturn from class If) 
olass' to disappear: season and cultivation average out the differences of soil. 

Besides ,\1umber and continuity the other two conditions of experiment are 
!iliat th8 selection should be suitable and representative. Settlement reports 
eOlltain e1:j,ually litUe'infor;mation as to the precautions taken with regard to these. 
I'n every rep«;>rt, however, it appears that within a very small area there may be 
great va'ietiess,f sQ.i1, ~d thafin th~ course of classification these v-arieties have 
been avelaged mto- a. smgle class: It does not appear how the selected fields 
rherebyaffe.etffd have'heen dealt with. This, however, is only one of many points, 
i!n whith·infurlPat.io-n would be necessary if the experiments were to be taken as, 
sdet)til\P,t~st~bf theproducti:V,ity,o£ t~e soil. ',' ". . .' 
': .. <i',Eecliapsthe}n,ostconnnclngmstance th.atw.liere' c~op measurement is, 
iUu~a'iv~(atllei'ttiatt'ex,perimentar the resuits.most.be •. accepted with' reserve, is·· 
~~l?"1f;~,l'~b.~~~'td~ment:' ,.ofM in bu.. 1 n t~e. earlier ,set tlef!1en) m~/·1IU! soils. 
~~gi.p~"Il'l,th~\·'~~lassun~er yactopa, h,bter S;oils- bemgplac~d,Hl.tit, 
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second class. At the re·sett1ement it waS" remarked that III the drier areas this 
di-,tinction was not valid, and the lighter soils were placed in the nr~t cla$l, thE 
nlye-",a s )iJ~ tn the second. In both cases the classification was supported b, 
the r~&ults of cro}> measurement., . '. 

(f') Utitit" of Crop Meas:ur'''llnt.-It has be~n shown then both th~t 1t. 15 
impossible to conduct Il sufficIent number of expenments to test the classlficatlo~ 
of 500il,, within the Main Kind. and that so far as the results obtained, do ~f:>5t th<: 
cl:t.;sillcation they do not justify it. It remain" to consider the utility of ero}: 
measurement. Thi .. is apparent from an examination of the results of either the 
M<')nywa Settlement or the Meiktila St:ttlement. In both these settlements therl: 
lla ... bet 11 eXGomplified the tendency of Upper Burma settiement to Jllultiply Mair 
Kind':> and Assessment Tracts. And while the crop measut~ments afford bul 
doubtful confirmation of the classification of the soils, a ve!y slight examinatjor 
of them serves to justify the multiplication of Main Kinds q.nd Tracts. In fOUl 
tracts in Meiktila the lowest yield of sessamurn was 4 baskets, in fourteen tract~ 
the highest outturn was less than 4 baskets. In four tracts the lowest outturn of 
millt·t was 6' 50 baskets, 10 six tracts the highest outturn was less than this 
amount. A comp'arison of the yields of L- Y and Y main kinds with Y Main 
Kinds gives simIlar results. T he difference is from place to place and kin d to 
kind not from class to class within the same kind il1 the same place. The~e 
differences moreover it is possible to test i it is the multiplication of classes Yo' hich 
rt:nders verification by experiment impossible. 

4 Utility of Classt'ftcatl01l.-Assuming however that the c\assific4ltion hi! 
aceurate jl.lld Justified by experimental results it is conveni~nt to examine what 
Uieful purpose it serves and huw far it is in practice utilised. The purpose ot 
claSSification ic; that t he revenue paid on any crop shall be proportioned to the 
pr0fit obtained from cultivating it. Supposing that all the land of any cultivator 
fell within a sin~)e class his profits would stIll dep('nd on the fortune.:., of the season 
and his abIlity to cultivate. As noted by Mr. Keith" Land in a lower class fre­
quently produces as good crops as land in a higher class, ann in y,'ars of excep­
tionally good rainfall even better croP!5" (paragraph I 3B). Again "it is not the 
sOIl so much as the man who works it that counts" (paragraph I 53). These 
oplOions would I suppose be endorsed by any Settlement Officer in Upper Burma. 
With good fUI tune and good cultivation the highest assessment ever laid on dry 
land can be paid by all but the poorest, possibly even by the poorest soil. WIth 
bad fortune or bad cultivation even at four annas the best land is heavily 
assessed. However minute the clas~ification and howl'ver intricate the machin­
ery of relit'f every yeal, there will be within the district lands assesst.d to 
revenue which have alr('ady failed to recoup the cost of cultivation alld others 
paymg less than one per cent. of the net pront. 

The supposition hcwever that all the land of a cultivator ordinarily falls within 
a single class is notoriously opposed to reality. Whenever a holdmg is dIvided 
among co-heirs as many new holdings are created as are necessary to providt! 
each of the co-heirs with each variety and each quality 'of land contained within 
the holding, It so that 15 new t10ldings may be created as the result of dividing a 
single holding among five co-heirs if there are three distinct classes of land in 
it." (Mr. Keith, paragraph 81.) Nor does the multiplicrtion of rates of 
necessity convey to the cultivator an impression of the greater equitIt of the 
assessment. Here again Mr. Keith may be quoted. "Scarcely a man 'knows 
the area of even one of his many holdings or its classification or the rate of 
assessment t\ (paragraph 137). My experience in this district Woes not lead me to 
accept this opinion without re&ervation, but it may be that the greater s'tmplicity 
of the system here has encouraged the cultivator to acquaint himself with the rate 
of his assessment. ~ 

Both on rhysical and economic grounds therefore soil classification is useless 
as a means 0 distributing the assessment among individuals. And as a matter ~t 
fa~t it hac; never be!"n attempted. In the Metktila Settle\llent four anbas w.a$ 
levied on soil clhsses of which the average annual Qutturn as shown by crop 
Pleasurem,nt ranged from '· ... 8 batkets to 3:53 baskets of s.essamum. OOor rate~ 
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~owe4 ~ua1}y litt1e co-ordination with the Gutturas .. they can best be illustra.ted 
J.t:I tabular form :-

Rate proposed Average Outturn (or whicb Rat~ prop Jted 
fOT clnllS. 

· lS 
'lB 
' S'1 

·/s '00 

ranges from 
S'U 
3" no 
."9 l 

S'75 
I 15 !),63 
'· ... 0 676 
1'75 5 26 
2'00 ~'17 

a'AS. 5'''9 

:l'~O 

2'00 

3 17 
3'3:1 
461 
4'la 

Appendix V 

Tn Tract S the average outturn of the.4th claCJs is ,,'53 bask~ts it if! as<;e~se.d 
at four annas, in Traet 7 the average I)utturn of the first class IS 2 baskets, It IS 

assessed at one rupee, In Tract 17 W the aVf'rage outturn of the 3rd class 
is 5'56 baskets, it is assessed at eight annas, in Tract 17 S W the average 
outtum of the first class is 5'29. ba<;kets, it is assessed at R .. , 2'25. Such figures 
as these render it clear t hat SOlI cia",,; fication so far as It has ar.y u<;e at ali is onl y 
useftf\ in so far as it facilitates th(· distribution of an a<;sessment arrived at on quite 
other grounds than the resLl\ts of crop mea ... urcmt-·nt. 

In conclusion there is one':a.spect of settlt"~nt, and that the mQst important: 
the practical applicrltinn of the rate" to the collection of land revenue, in which 
classification of the soil, so far from serving any us('ful purpos(', iq pc sitively 
undesirable, Comparattv/lly simple as is the p esent systt'm ill Myingyan its 
proper working 15 nototiously beyond th (~ powers of the Land R(>cords Tluput-' 
ment. Every unneceSSctry rehnement defe-ats its own end by making thp 
system more unworkable. 

5. An alternatt've system -Before suggcc;tillg an alternative it may be perhap<; 
as well to sUllll'1arbe the main objcctj,)ns to thf' present system, Unless :'vlain 
Kinds are tlUmerous the present method of classifying soils is unscientific 
because-

(i) it is continually necessary to compare in('ommen<;urable qualities, and 
(ii) a::.sume the results whi·~h it 15 attempt('d to establish, 

(iii) in this we are dt!pendent on the cl;tssification of the people, 
(ivJ who dl> not apply standards suitable to an assessment Lased on net 

productivity in years of cultivation, and 
(v) do not apply their own 'itandards consistently, and 
(vi) who are not in a position to compare soils over a sufficiently wide 

area, 
The result is incapable of scientific verification hccau<;e it is impo'i~ible to 

conduct a sufficient number of experiments, and in no settlement has the utility 
of classification been proved or even tested. The clas .. ification is usdess when 
completed because-

(i) outtum depends on good fortune and good cultivation rather than soil, 
(ii) holdings are '50 much divided that each man usually owns patches 

representative of every vari~ty and every class, 
(iii) its applicatIon depends on an overworked staff. 

If Main KiC'ds a.re numerous enough to eliminate the two first named 
ohjections,·. verifi,~ation becomes even further removed from possibility, and 
~he application even more difficult. 

The alternahve system which I now propose has the advantage of proceed­
ing on scientific priJ'Ciples j instead cA assuming from the beginning the ends 
which it is mtended to establish and straining facts to accord with the a!o.sumptions, 
the ends are arrived at by experiment. Divide the settlement area into assess­
ment tracts for- all pronounced physical or economic differences. Divide these 
asse~sment tracts into main kinds for all types and varieties of cultivation found 
within them, and within the main kind only divide into soil classes in the event of 
.. pronounced and immediately apparent djff~rence of outturn, or for ~ome distinct 
.l;conomic difference. At the end of settlement, before the- maps are co pied bI 
the ~venue surveyors atn~l~amate all such varieties of cultivation or main kinds 

,,~j tt,cts as d,? not lle~d dift~rentiation for tl]e purpose of assess~~l\ 
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It W1\l pernap$ tacllttate tne comprehension of thi$ p!Oposa,l i{ if is it~_t~tc=d' 
from conditions in Myingyan. As regards irrigated, nee lands .t~ U1a.tn kmd$. 
necessary have been detail ltd above-. With the exceptIon of tank trrl~ land. 
the water-supply is of sufficient ('crt~inty to justify classification But if t were. 
proceeding anew I should introduce a S~line Irrig~ted M,!-in Kind. ..• • 

At present Tank Irrigated Land lS classified on the followIng principle-$'. 
Tte lar~er tallks are second clasg, the smaller tanks and, if the peoplf: wish, the 
less w('\1 situated fields beneath the larger tanks are third class: 'anks ft"'ceiving 
an f-xceptional watpr-s.upply are first class and the pourest tanks art: fourth -class. 
1+ tank irrigated lanJ i:- so poor that It callnot he assessed at a higher rate than, 
third cla'>s rainfall it is classed as fourth cla'is r;!infaU. I should however 
aboli5h d is classification. It has often been represented that fiHds under small 
private tanks do better than fields upder farge tanks, because the owner is indepel\" 
dt'nt of outside intt'rfcrence with the disp~s,\l of hi'> water. This criticism is 
justIfied by enough crop measurements for it to be cltar that it has considerable 
force. I will return to Tank JrrigatlOn after considering Ramfall. 

Rainfall rice land is classified on the follov.'ing principles. It is distinguisht'd' 
into the four types above mentiol ed, I\arrow Valley, Deep Valley, Shallow Vflley 
and Plain. The waterlogged variety was included unfortunately with the plain~ 
The larger valleys and depressions in the Plain.are placed in the second class, 
the shortt'r valleys are c1as~ed tOg'ether with the ofdinary level plain. The first 
c lass is res{'rved for valleys receIving an f'xceptional water-supply, these are 
mostly of the Ioar. ow .... alley type j t he fourth class for fields damaged by alkalIne 
depOSit or shallow pans of unfr·rtilc day, usually b'h~ \('ss esteemed fhan 
ti'e IJIPlands of the same lucality. But it appears thd.t there is a much' 
greater difference Letween t) pc and type than between class and c\;Jss. The 
dI~tinction into type~ I~ Ilot denoted by a s}mbol on the map. On the method' 
whkh I now propose the distil ction into types would be noted bill the classifica­
tion omitted. 'I he o"I~ (istinction of clas~ v. hieh I would m&ke is in the case of 
thf" fOUl th class. Thl~ I would deal WIth under the proposed system of dassIfica­
tion by (xcludirg it entirely from the ric!:: land mam kind. Where in area' 
suffiCIent to notice it would be classified as Y rl. T'lnks would similarly be 
classIfied !Ilto Tank assi<;ted Narrow Valley, Tank assisted Plain, etc 

As regards dry land cultIvatIOn I would make a sf'parate MalO Kind for each 
v.uicty of cuI tl\' ation. At preserlt we recognise five claShes uf land. FIrst cla!)s 
con<;lsts of Good Silt. Second class consists of Good Black Soil. Third class 
consists of Good Red Soil, v.ith which is included the Good Waterlogged Soil. 
"I he fourth cJac;s C'on"Ists of Average Land Ilt.der regular cultivation, the fifth 
ch"s con~lst" of Ialle! !'regularly cultivated. Where an) one of these classes is of 
lIlconsidcrable area "lthin a tlact it is amalgamated w1th the nearest class, in only 
one trael are thert' actually five classes. The inferior qualities of any variety are 
comp.art"u wit h the bf"ttt'r qualitles of infenor varif'ties dnd classed accordingly. 
'J hus p~lOr silt (rlOll chI/uk) mIght be classed either wlth Good Black ,~oil or 
bood Red Soil or even with Average Soil. l wouid abolish the."e classes and 
C'Jac;;s into Main KInds ::t(>cording to the crops ordinarily grown Tbus in the 
tract" here'" e ha\'e five c1as&t's the Good SIlt grows either tobacco, or miilet 
(sa,.hJ1aung) and Iat~ sesc;amt.m In rotation, the Good Black Soil grows millet 
(.sanbyau1lg) annually the Good Red Soil grows millet (Ilunbyaur~g) lat~~~s$amum 
and llut, WIth occasional fallow, the Average Soil grows the same cr40p; as the' 
Good Red Soil with frequent fallow and t he Irregularly Cultivated Soil growSc' 
catch crop~ of early or late sessamum, nut or pulse. Difficultit.~s of classification 
occur in balandng the infelior silt soils against the other fLrieties, ~d similarly 
the inferior millet soils And it is quite pos;;ible that tht! third cl iSS can bear a 
higher assessment than tile secon~ while the fourth class may not durin&, the 
years of cultivation di1ft'r apprecioihly from the third. The first clASS is let eIther' 
at trash rents usually for a periorl·1)f four years, or else on mortgage tenancies,.the· 
sl'cond class is let on half share of the produce, and the tbird and fourth on eitb~r 
one-third shaft! of the produce of cash r~nt~. The inferior varietie& of each type'" 
are usually let on the &ame system as the superior valietlcs of tbe same type! 
thus on -inferior nlilIet or Black Soil holding will (lesp.;le its ihferiority. be. let 0., 
one--half sh~v<,. 
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.. By classifying these different soils we are pronouncing a.n opinion as to thefr 
assessable capacity whieh we shall nQf: be in a position to test until the end of 
settlement. By classing into Main Kinds the different types and including their 
superior and inferior qualities we should be pronouncing no opinion as to their 
assessable capaeity. By classifying into Main Kmds we should also be eliminat­
ing one of the classes, the 'fourth cla"ls would be included with the third. 

Thus for uplands I would have in every tract at leac;t Two Main Kinds; one 
comprising aU' those> lands under regular cultivation, including such Id.nds as 
receIVed a normal fallow in the ordmary course of huc;Qil.ndry; atld the other 
comprising all those in which cultivation was shifting, occdslonal or irregular. 
The former Main Kmd would be subdIvided into Main Kinds according to the 
varieties of cultivation practised: ordinarily there would he no 1110re than one, 
or where black soils under millet and.red soils under rotation were bvth found in 
appreciable areas two Main Kinds. But the Main Kind!. would not be subdivided 
into classes, except for some sufficient reason not implymg an assumption as to 
the yield. The advantages of the proposed system as regardc; simplicity will Lc 
immediately apparent Instead of the multitudmous rates and classes of the 
present system t}..e surveyor would have kWl/Z maps hardly, if at all, more 
complicated than those of Lower Burma The work of classification would be 
simplified to an even greater e«tent, we should be dealing with facts and not with 
fancies. The only method of an iving at a classification even approximatel y 
accurate at presPlIt is for the Settlement Officer to outline the classification in a 
1arlie proportion of the kw£ns, for this classificatIOn to be filled' in by a soil 
classifier t\nd for the wo~k to be tested by a section ofllcer. In place of th~. 
procedure, which personally I fed to make undue dem,mds upon the physital and 
moral powers of all concerned, the classification could be done aiml)st entirel1 
from the map. _ 

The only drawbacks which suggest the-mc:;e\ves Seem to he based 1)n a 
misconception of the utility and practice of the present system. That the present 
system is both Impracticable and useless I have attelT'pted to show above, and it 
is unneces'>ar:y further to labour the point. As i" pointed out by Mr. Keith 
If The exact proportion of the net produce to be taken in any case must depend 
largely on circumstan('es many of which cannot be set out in writmg or illustrated 
with !ltatistics" It JS not the fact that such and such a soil class yielded so many 
baskets of rice OT sesc;amum whi(.h determiJles the asses'>rnent: it is commcmsense. 
In a country such as Upper Burma it is impos'!ible for Government to enter into 
direct and equitable relations with the individual culttvator. 1£ more than a very 
~emote approximation of tax to profits is rf"quired it must be pffected through the 
medium of the village: where this cannot for any reason be effected it is 
necessary to he contented WIth an approximation less immediate. At present we 
are attempting too much and because we are attempting too much fall short of 
'What is practicable. I t would seem that by adopting the method now proposed 
while nominaily attempting less we shoufd be achievmg more. 
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