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PROBLEMS OF SOJL EROSION AND LAND
RECLAMATION IN CHINA by H.G.Hamburger,

China where almost ninety pereent of the total population depend on agriculiure
has more to suffer from any possible deterioration of the soil than any | oth~
er- of the "big nations, Yet it is only singa little more than a decade that
for one and another reason the devastatine effects of denudation have led gov.
ernmant and engineerinz bodies in all knowa coatinenls 3 think of curative
or preventive measures, Formerly the enginesr was callad  to supply needed
Moisture by irrigatim or to drain off exessive watery, the chemist had to
ecombine the suitable fertilizer, and the crop specialist to breed rither and wmore
resistant species, pa-day most of the formar ) guestions have com? close to a
solut'ony and the interest is focussed more and more upon the soi and its
protjems with so» many imbdlications as elimate and ecoi0mcs, histofy and com.
munication. '

Whether the old Romans have feled trees to huid navy against the Phoenicians,
0r the Awmeriean colonizar has burnt dowa the wild forest, or the  African
nonad has settled down and allxwed his ecattle to overzraZa the  pastures, or
the Chiness WLaoba‘thsin?? has taken the brush from the hill or even the
grass from the protectiva dite as a sorely nieded combustible, the result In ei-
ther case has often heen, that erosion subsaquently has eaten away the soil and
gradually exposed ths bars and sterils bedrocky sometimes surprizingly within =2
few VeaTg,

Such is the pcture as sen by the layman, nowadays most convineingly
from an airplane. For a deeper insizht we shall classify the deterioration of
80ils into gronps: loss oOf substance,complete or only regarding certain miner.
21s or orzanic magter (hunis); chanrag (Trise or fallt of the ground water
tabla,oftan gravaly impaivingz the aecation of the goil as well as its structure ]
aceording to the aganey of dezstruction, whether wind or ies - or water
(d'sintegration into smaller particles or chemisal decomposition), acsording to the
form of octurrencz as sheet erosion ( sometimes in extrerely thin lavers),
gullies (sometimes 28 deep ravines), and alge considering the deposition of erod-
ed wmateria]l which oceasionally will bury the best topsoi]l uunder many feet of
sand or 8'1t,or Ootherw'se improve its mineral eontent. -To0 the waste areas
should be addad the districts abandoned after the ravages of war, 2and the
widz beits of tonbs surrdnrding th2 ancient cigies; against the iatter custom
whih i3 based o031 geomante sunarstitions-now muen | less popular than before-the
Chiness govarameit even before the war has made some promising efforts,and
it can be hop:d that w'th applieation oOf taet and due respect to the dead
pig torritories could be racovered for useful eultivation, before the 501] is ult'mately
lost,.We shouid not forget howaver that the Jeterioration of soils i only an
exaggeration of the natural process of weathering,or degradation of rock debris
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by atmospheric and geologie forces,either in situ orl after transportation,into soils
which are well defined and discussed in tne new science of pedolozy, It is not
so much the subject matter that is problemaztic, but rather the applicatian of our
new knowledge to agrenlture, and the discriminat‘.on between beneficial, irrelevant,
and harmful processes, Incidentaily, the oz;:urren{:e of well-sizad galhes, Imvolv—
ing considerable losses in .soiI “and arable land, was caused by éheer nerlicense in
the Unjted States, whe'; terraces were built and drained Into ex?_sting. highway
ditches, and in China when new hichways were. cut througch old tferraced fields,

agail without adequate ditches for the water drained from the fields,

Wind, water, and sﬁqs‘.line-, the thre: priveipal ageneies of woeathermz, have
(;;uife a &ilfferent effect on barey, and on cu‘.tivated sol, The topsoil under fo-
rest and fie'd, bemng filled with some humaus, | gets a honeycombed structure with
enlarged pores,and s o7er'ain  with moce of less Iitter of decayine plants, the
rain eannot reach it ir biz drops, bat only finaly disparsed, and wall  distri-
buted passes readily thwugh th2 pores to the ground water, extept for the part
which i3 absorbad by the growing plants., the roots of the plants withstand fo
a corfain degres any porssbla movemont of th: solls the wind is  greatly retard-
ed near the surface (it eould never raise wiaves i the witer of a rice
field ). the dirast sanshine e1ases many p‘.a1t§ to close they pires and te
raduce evaporation. Forest soil is even «eredited with a capizity for keeping
water like a sp)izs and  with a m1:h  Jess p'adsible  faealty  of  inducing
rainfal (traes i1 awd at the sidz of astual river nads are mostly  obaoxious
ohstacles and result iy uidesirable conwleations of flowd, Th: bzhaviour of bare
gails is little moasz ernnlicatad,  This s3il tends to have siagle grain stricture
with small pors sbwes; water ca1m3t easily  paistrate.  imnictad in big  drop:
or a_r}:itatad by wind, it biton:zs laden with a saspansion of fine particles like
sitt,  elay, and'cnl,!oids,( which ar: depoysited as an almist  impervious  fitter
film whevever it p2ridlates, or carried alonr with the ruiwff t> the streams,
inrreasing  their balkk aaxd  evosivae prwar, and finally, after the recess of the
flood waiave, ssitling dcnn- o1 tha rivar bzd, which in the case of the VYallow
River has notably riser ahdza th2 siarroaadiag land, wheraas the huie amouant
of sedinent whith has  pissad ity tha opea sea is filliny up the Tharbour
basins, and, thraxhs  prinsiply widasirable if  exzeading. the amdunt of  soil
produced by waathariar  duriny  tha p'}{'ioll of © ruwff, is gradmally promoting
t.he eoast line vear by year and baldiny up fartile land, or when allowed

to overflox the dikss may iwrease the migral coatant of exhanstad solls.- It
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has heen 1rrertoned aheady that bare soil cannct form on steep slopes; yet .
on the foot of ¢Uffs an unstable tajus way accurulate, Urder poor dra‘nage
cond:'tions and on ircderate slopes (rollirg hil's}, especially in a tropical or semi-
arid {(more exzetly “csemi.huwid”’) eliwrate; a vyeculiar type of weatherirg results
in the formwaiion of cred I:-eds’:; this process s often called  “laterization’, .
which word origirally referred to a parert naterial of base igreous rock; in
this case the soil, ard cften the rock, is fully scaked with water and soft- .
ened, and the stagrart water dissolves, ard later elurirates silicon leaving ore
or less ferrugirccus alumirurr-silicates (clay, kaoln), or kydratcs(laterde,bauxite),
Such soils are almost impervious for water, and nct very sutable for crops;
when ﬁr_corsoﬁ.dmed cr oversaturated with water, they are often urder great
strain of interral pressuresy, erd on sicres everivally nay yield, reéult'mg in
jardsiides (e.g. the Culebra cut of the Parapra Carall), or “nudflow” (QOwens
Valley), the lalter & pleiomeron very sarilar in tke effcct to the flow of .
glaciers.-

Summarizirg on  weatherirg we may s=ay that arctic as arid clirate favours
physical disirtegration, whi'e chinical deccrpesition is derirart in a .tropical or’
a hurid elimate, Dry :zoi's gonerally cordain salt srd line, they &are crumbly
and fertile, ard recd, rrigation; humid soi's show rcughly half the amourt of
salty practically ro jime, kit kumie :c'd ard znnexia owirg to a slow decorr—- -
position, they sare wmwestly roor and reed fetilizer or vpenure, and drairzge.—
In the desert and in sewiarid regions the surface drairage is usually insufficient,
ard the fiw ard tenperary vivers leed 1o lakes or swznps of urceriein extersion
which are surrourded by a hedt of scil covered with salt, while the rest of
the desert is covercd with gravel ard stores, remainirg there after the. fmer par-
ticles have bLeen sifted out ard carricd away by the wind; beth of these co-
vers prevert further wird erosicn to a certain degree. - Loess with a  vertieal
struciure =rd vertical pores covered with lime must be considered as an  aeolian
sedorert, yet 8s we see that the thick Iayers coverirg Noith China ean hardly
.be derived from wird e:‘:rosi,on in the Inner-Asian deseits, we may assume that
it is composed of voleanic arhes accompanyirg the large Tertiary Ryolite outbur.ts,
this fairly 1oose rwraterial with an extremely low grourd water table and
subterraneous curreris suffers greatly from exterded gullies, On mourtain slopes
the preservaten of exicting vegetation ard afforestation are exeellent methods for
the retardation of soil losges; wuch work on these lines s st to be done in
© Chira, but we rr,ay' poirt at the faycus pire trees of the Yel'sw Mourtain, at

- 4, —



= 3 2 i "

forests 1mostly In  Fokien ard sounthern China, ard at the characteristic bamboo
groves rear the old temples, strip-cfoppirr,g yrecertly recomwerded im America, s
used since the o]dest tires in (hira, the strips of differert crops being ether
following the cortour 1lines or vertical to the prevailing wird, Suitable crops are
tea, corn, tung oi], and sweet potatoes; Curmitharr.ia forests are used It Anbuj
and Chekiang where the ercsion is more serious ; the assertion that oeccasiorally
furrows vertical to the econtours are safer, sounds urconceivable, and is probably
based on a misunderstanding. ‘Terracing is a more elakorate method, and the
arcfent Chinese terrace is not so mwuch djfferert from the modern American one,
excent that the fields are smallers hard wade, ard ahmest horizortay for rice
Crops ; the drainage is operated on a =zigzag paltern from paddy to paddy, and
often the serpertine path on the narrow walls of the ditches is the only way
of communication, In America machirery works the soil somehow downward, to
produce the slartirg stcps and  ditches of the terrzce; in ( hira "'the peasarnt
carries the =oil more resscratle up the mwourtain, angd scretimes twice a year,
though usually such a transpert is only requited on new ard steep fields, It
is CIaimed.that in the Red Pasin ef Szechuen 1ike befrcck  is purposely seraped
bare at the lowest ecormer of the field, ard that :fter keirg exposed to the
atrosphere it is converted irto soil within a few years, ‘Terraces are apt to
keep the water as well as the soil lorpger thaﬁ a ralural valley; usually thers
is a8 pond above and one below a group of paddy fields from which the
water iz pumped by weans of the crude fost-trodden “water-car’”’ which obviously
has a wuch higher efficiercy than any wmwodern punmp, 1Irfortunately = terrgce
detorijorates quickh} after it has orce been abardored, and canrot easily be
repaired, We have wertioned  already that tomrbs are cbstacles for cultivation,

and must add here that everywhere one can sce pailches of lard which for

no ohvious reason have been left waste, -

Urdergrourd drains have not teen used on rice fields, btut might be suitable
for certain soils ard other ecrops, Irrigation is reeded in the districts of
urcertain rainfdll, ard has been used extersively sirece certurics in a  fawous
plant near Chergiu, For the supply of irrigztion water reserveirs can he used,’
which are il-adviced when blocking a great stream, bhut very sujiable in the
upper Treaches of the watershed often as subsurface reservoirs; latest American
projects provide for alwost 509 retertion of the tctal rur—cff y ard erormous
tunrels are beirg built for the diversion of water to irrigete a willon acres.

In an arid -valley, Concerning the c2se of an frsufficjers water supply we may
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2150 mention the curious faet that in the Runr District conslderable more water
13 consumed than precipitated, supplied by repeated infittration and puwping, a
job for which the fuel is not teoo expensive i a coal rﬁ.ining region,- Atten-
tion should be paid also to the problem of sewage treatment, which will
become absolutely imperative with progressive industrigli,zation and which could he
used for a modified form of broad ijrrigaton, or for fish ponds,

Dikes are 1less effective for flood control than reservoirs, but must be used
for low lands; little has been done for the reclamation of land from the
sea, though the Whangpoo .(lonservancy board has already successfully used the
method of hydraulic fill, in connection with dr.edging.—- Salt Jand will best lose
its salinity throngh freezing, 2s has been proved at Medemblik( Holiand},ctherwise
through irrigation with freshwater and drainage,- The suceess In halting wanderting sand
dnnes at the Raltie coast should make us bope that by similar methods involving
the of adaptalble weeds and grasses even parts of the desert mignt be reclaimed,-
Jet us remember the great success with which F,D, Roosevelt has used government
organizations and unemployed Jahor as helpers and educators for the rural pou-

jation, and hope that m China similar successful methods may ultimately ban

the dread of famine,
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To induce the rice to the Prosperous Yield naturally an ordingry term
is to gatart with 82 good variety under standavized fertilizer. To h:indle
such an affair reguired a well trained man followed with prover fertilizer.
On aceount of the buck of date of the agricujture knowledge anrd the
~-poor economieal conditlonn of the farmers in this country at pregent, such
a practice is considered to be impracticable. For this reason, the writer
had attempted to utilize the ordinary varieties of the local rice wunder an
adiusted trail, expecting the yield may be gomehow altered.

English Summary

In the vyear nineteen thirty-seven thege experiments were conducted at

Hangchow,. Regarding the work done there is mnothing technique gimply by
put up a certain meang of geedling spreading iveluding both the row space,
the hill space and the number of plants per hill, In the meantime the
soil and the enviroment where the seedling transplanted have been carefully con-
gsidered te be the must favorable one, hoping that the applied material may
show a satisfactory and an  expectative result,
' The rice used in these experiments including one early variety and th-
ree late varicties. Seedling transplant{ng characterized  with row space at five
and ten finches each, the hill space was arranged with three, five and eight
inches each, the hil'ls consisted of four, seven and ten plants each, alogather
each experiment tried out with eighteen different combinations,

Randomised block method was adopted as the field - arrangement for the
early crop, this consists of five blwks, each plot having an area of three by
tweive feet, . Sphit-plot method was adopted for the lJate crop, To this experi-
ment , warjeties were wused =23 main plots, the row space; hili space and number
of plants per hill inchuding eighteen combinations as sub.plots, the total consists
(:f .threa blocks, the plot also with the size three by twelve feet has been
done in the early crope.

The cheif point of the experiment is to test out whether the row space,
the hill space and the number of plants per hill have anything to do with
yielding, or certain tendency of interaction and intraaction may exist, Through
statistical sjudy it shows that the results obtained s not so delicate as theore-~
tically expected, for example, early crop ordinary poor m tillering is necessary
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to have a high number of plants 'per hil, late crop rich in tering therefo-
re Tequired only fow o plants | per hill, buat the final result tells contradictorily,
This perhaps s due 1o somethirg related to the nature of the soll or certam
cther fectors mwry exist rot yet krown, Regaidlss of the theoretical side, the
writer had obtairfed the conclusion as follows:

A, Farly Crop v _
1, Row spece zt «re foot shows higher viedd than that of one ard half feut,
9.Hill space &t eght irches gives btest yield, five inches wmoderate yield and
three inches the poorest vyield.
" 3.FEzch hill corsisted of either four or seven plarts shows better yield than
" that of ten plarts.
4,In case the rew csrate js  reduced to ore foot, the hill  space should be
increased to eight irches; or increasing the row space to ore and half feet,
it s reliable to wflirtain the hilll space 2at eight irches, otherwise the closer
the row wmore space for the' hills to be maintainede
B.In care the hi! :=pace is reduced to three irches, the ruwber of plants
per hill should not be wore than four; even the hill spaee 8 ‘nereased to
eirht inches, the number of plarts 8 effelext st four per hl, when the
number of plants is .in.creésed for cach hill, the space beitween them may
be eomparatively ineressed as well; m the cther word, with an inereas'ng
of mar,ts y and reducing space between the hills there will be a grast dig-
advantage, ‘

B. Late crop

1.Rcw spree at <re foct shows higher yield than thst of one and haif fee-
t.

2,HiNl space &t three inches shows best yield, five inches moderste yield, and
eight Inches the poorest yield,

3.In ecase the hill space _13 rereased to eight inches, the row space may reg-
uce to one footy but when the hill space is regueed to three nehes, it is
reliaile to mairfain the row sprece at ore foct, When the row spece is in-
creased to ore ard bhalf fect, the hill space mey rveduce to three . nches,
On the eortrary, reducing the row spsee to one foct, it is veliable to ma-
intain the hil space at three irches;Cthaawise, with a swall hill space acco-
mpanied bty a large Tow space bhas a deadly countercheck, therefore' the
small the hill space shouwld be accompanied with a sm2ll row space obviously
hecomes the most favora.ble combinationg

4.VaTiety ¢ Che-dai* No, 8 ' (Qryza sativa subspe japoniea) -is a'daptive to a hn
space of three inches whereas varietiest¢Chung.teh-kwang.shan ' and * Che-dai
No, 46 " (Oryza sativa subsp, indica) are not obviously related v alternating
the hill space, This gives the conclusion that (Qryza sativa subsp, japonica is
poor in tillering thevefore is highly adapted to close spreading,

5.Variety “Che.dai No, 3 shows highest yietd with .¢en plants per hill, mod-
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erate with seven plarts and poor with four. plants, s varicty “Che-dai No, 46"
shows highest yield with four plants per hill, moderate with seven plants and
poor with. ten plants, variety “Chung-teh-kwang-shan” show rather indiffererce
as regard to the rumber of plarts per hill, this gives the conrclusion that
Oryza sativa subsp, japoruca is adaptative to more placts -per hill than that
of Qryza sativa subsp. indica, ' _
6.The varfety “Che-dai No. 3”7 with row - sphee at one foot and seven plarts
per hill gives a wore reliable result than that of variety “Che~dair No 4875
while wvariety “Che.dai IND. 46”7  with row spacé at ore foot ard four plards
per Wil shows a- rwore reliable resuit than that of waricty ““Che-dal No. 3"«
Again, variety “Churg-teh-kwarg.shan” with row space at one foot and seven
plarts per hill is wore relatle than that of variety *‘Che-dai No,4¢7, while
with row space at one ard half feet ard four plarts per hil the ‘‘Cheng-
teh-kwarg- sken’” variely even gives a higher yield ihanp that of varicty “‘Che-
dai No.46".
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