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SUMMARY
ILTRODUCTION

The works of the eoil survey of Hong-Hsiena Chekisng, Chinas
have been carried ooi, in all aides of the field chservation, the laboratory
analysia awd the bislogieal experiment, but still thare are a-good many
of 01] researches remained to he denes soch as Ehe bass exchangs capacitys

the compesition of soil colloidal complex and some physienl properiies
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of soils, Tlews undone sobjects mentioned ahove, however.shall bs accom- .
plished in the nearest future: if the Lime permits {hi writers to Ao g0.
The field survey was undertaken by the. writers starting from
decembers 1884, affor ten days of working ou- the mpland arannd ihe
West-Itke, thers was an infermission because of the unfavoraliy cold
winters anid in the spring of next year, the work was completed by
spending aboub sixty .daya in the fidd observation. The =oil profiles werae
-obsarved mage than thres handred diggings aceording tu the varianees
of reliefs, isgelutions and roska. .

The purposa of thisnsurvey was to make '11 selantific study of eofls in
their origins: formations and clesifieations, and the jnvestigations in
applied pedology as well., Pwo mapz, therefars, were - prepared ¢ ane
(with the seale of 1:100,800) s a map of soil sub-types and textures,
the other (12 100,000}, a map of soil fartility amd PY value, In addition
fo these, an illostration of the natural soil profiles. in this region was
alss pictured.

GENERAL DESCEILTION OF THE SURVEYED AREA

Hang-Hsiwn ia in the northern part of Chekiang Provinca hetween
33"4’ to 30°30" norlh Intitnde and 11955 o 120°22" eagt langxtuden The
longest distance from north to south is estesmed about &5 kilometers and
46 kilometers from ensh lo west. It composts of a land arsa of 4,773.\-
333 squors T or 1,790,000 Man, among whichs £,200,000 Mogs ara
occupiod by the alluvial plain, 40,000 Mous by upland and the re-
moinder by the rivers and lakes. The aren of Hang Hsion is aqluva]ant

alont ona per conk of the tolal Jand area of Chekiang Provines.

— 120



— HEEERLEYELF —

The geological formntione of the whole distriot are formad mainly
of the Devonian Chienlikiang () Sandsfone, the Crelnceous Rhy-
olife and the Recent Alluvinm. Moreover, the Permocarbonif Iimestone,
the Qrdovician Yanwnehan (Eﬁﬁﬁ!) Formation, Granite and Andersifo
are oceasionelly found in scatfered places with minor area.

Both in the southwestern part and northwestern horder of the dis
irict: the lopography is hilly and mountainons and the highest elevation
is more than BO® meters above sta level. Toward the nortl: and cast part
away from the Heien-Gifys there extends a large area of alinvin! plain,
where the Iowest placs is found. l

The climate of Hang—Hsien = chareterized by the hot tainy sum-

-mer 9nid cold rainy wintsr. The recowds of the melcoralogical ataifon.of

the Agricultural College of Chekiang University were compiled as the

followinga: .
a. Temperature 7
Average { Average | Abszolute | Absolute
Averaga . o S .

mex1ingm | minlmuin § maximyui { mInTmem
(1910—83)(1910—33)(1910—58)( 1922 —35)(( 1933—23)

Decombor 715 | 112 | 292 | 205 | -4.0
January 4.12 T.17 0.78 13.7 -7.3
Yebruary 5.34 8.83 1.83 17.1 -3.2
| Maeeh _9.74 | 14.98 5.30 28,8 -0.8
April -15.41 | 2071 | 1119 | 2.6 4.0
May 20.55 95.46 16.15 34.5 10.8
Tune 24.5) | 2899 | 20.56 6.2 17.%
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Tuly | a0 | snst E . 24.68 30.6 21.6

Augnst 27.97 238.0¢ | 23.77 35.9 21.5

September 23.75 | 28.08 | 19.50 | 847 13.9

Octobar 17.52 | 28.49 | 12.62 | 2s.4 6.3

November 11.74 | 17.68 7.18 ! 24.6 1.3

YRAR 16,51 21.11‘5‘: 2.92 39.6 7.8
Table 1

b Pracipifaiion, evapoml_ionhurl ralafive humidity

Amount of E Amou'nt'of l Per cant of

JNGE e G e R

i mni. ) .
 Decamber : 52.90 93.27 87,80
January ; 6508 23.78 | 7.18
February 108.20 ! . 87.05 28.30
Mareh wo.ee 69.42 5505
April 115,08 | 91.67 85.64
May 102,01 | 124.07 g4.27
Jung 213.25 198.85 8955
TFaly 140,26 184,60 | §5.04
August 184.79 142.55 | 86.05
September 214.42 103.53 88.55
October 5L.60 | 87.63 85,24
November 49.27 | . 5lisz 86,23

Toial 1465.34 _ 1057.43 86. 28(Avarnge)

i Tadle ®
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C. Early f{rost ond last frost

1928
1529
1930
1931
1932
1933
1934

135

Date of

|

 Barly Frost

the 12 th/Dec-
i 77 12 th/Nov-
1 4 th/Nov.
i 10 30 ih/Nov.
b aa 14 h/Nov.
! 11 Bih/Rov.
{1 26 th/0ct.

13 20 thr’NoV-D

Last frost

the 15 thf.\'[ﬂr.‘

13 23 th/Fab.
71 14 th/Feb.
31 16 th/Mar.
17 28 th/Mar.
11 17 1/ Mar.
+3 18 th/Fob.

early =now

Tast enow

the 1 i:thec-! theld th)Mar-.

»» T th/Tan. 23 28 th/Mar.

1

9 th/lec.

12 21 th/Mar.

Table 3

By obearvation the dain mentioned; the climate of Hang-Hsien ia

favorable for the growiog of tez.mubberry and fruit~Eree in the wpland

and of the rice, wlent snd cofton in the low land,
CLASSIFICATION OF SOILS AND THEIR PROPERTIES
1 Soil Types and Sob-types.

According to the field observationithe soils of Hang—Hsien are div-

ided info three greak types——aatomorphouns =oil; hydromaorphous seil and

fmmatore soil. The first type ia a climo-genetie soil which is character-

ized by the absence of the fluetuntion of ground water in ofl mas, Un~

der such cUaniﬁunS1ltlm ;&ﬂ soithas besn develeped nnd it fs foriber dive

ided into thres subiypes by basing wpon the morphological fenfyres

——thick red earth, thin red earth and red limestone soil ( red

—_— 2
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soil with prismatie structure ‘named formerly by fhe writers ) - As
most of the sofly pertainiﬁg to ;.he socond Eyps are paddy soile whi-
¢h are influanced hy theseasonal fluctustion of ground water) and thainie~
nea pereslation of the frrigation wafer during the swpmer: =0 they shoald
not ba roled by the forces of the climafic agencies, and classified fo tha
so-called azonal soil type——the wat soil. According to the hUmug eon—
tents indicaied by colorss dark or light; the weEsail ja farther ﬂi?iﬂed
into the Taumus wet eailand the mineral web soil, The former comprisae_ of ih
ree sub types— - blnck web soil,wet euil with black B horizon snd podz-
olised black wei soél, and the Intler eonsists of four sab-fypas—podzolized -
" wat soil with compact substratums pedzalised wet =oil with permeabla
substratum, web soil with foreal coneretion pan and valley wet sefl Im—
mature =oila denofe such soils that develop teo feebly fo differsnciais the
sarianca of soil profile chapneteristics boecavnce of the inadeqoale age for
g0il formation,or dus to the hum.n rh..f:urhance- Ha]olrl saline sgils da-
aalted soil and mulburry heaping-soil aze suggested to the subdivisions
of this type. though it iz hera nof necessaXy for discussing the sail
classifiention in delsil; yet & sysfematic classification of soile in this'
region shouid be arranged in arders as the Tahia 4.

A systernatic classiffieation af soils of Hang~Hsien

reat soil 'l‘y—- ' (accord.ingi o \gé?‘
H k=]

pas(aceorling] to the rnc-l i = f

Soil Types B Boil Sub-types 8-t

fo s0il form-— fora of soil . E‘__l @

i . @ F

ing processes) genesis) %

— 1T —
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1.Red earth with thiek so-

climo~ Jum
Aatomor—
Rad soi] |geretie N .Rad earth with thin so-
phoes Soil | - )
lom{ineluding steny eoila)
clime lithol, . i ]
! [ _anetic il.Red limestone sofl g
M. Bleck wet ol ET
Hydro~ |V Wetb =oil with black | &
Hiymus |- =
phyto— B horizon =
wak enil 5
gemotfe VL. Podsolised black wet | €
Iy . 'g‘
" eoll o,
5
Hydromer- WE.Tron podzolised wek soill £
phons : wilh compact substratum; :r
- H
Boil M. Iron podzolised wef saill &,
o
Mineral | Hydro- with permenble sabsira] E-;_
- Q
wet soil | gemetic || fum *
E  Wet =oit with foreal
coneration pan
¥ Valley wek 20il
due fo gronnd water] - .
containing of soluble;X3.Faloid saline soil
Immagnre | E=lts :
Seil (X «Do-ealied soil

dug fo human pefivity|

Mulberry heaping—eail

ERIDYXD) [i0 0} Furprooon

Table 4

2. Qbservation on the soil morphologieal feafures
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Some of ithe reprosentalice soil profiles wilopted i this reporfas
the hpgis for =oil classifieation in this districh may be individnally des~
cribed ae the followings:

Trofile 13— Red earth with thick solam. in the gentlly aloping
ills just heside the wesl of Zinkiang Universily (2K, intensely
leaching and moderaiely erosing. No paforal vegetations grow except
$hab some ter ond bamboo are planied by the fermers amd some dwarf
Zruss cover-

Soi] profile: O—3pm. grass-root matiing.

0—38 em. Light greyish yeliow loamy clay, wilh sofily fing grann-
lar stroctore.

8—80 cm. Reddish yellow loamy clay Im the upper part and grado-
ally turning fo ibe light greyish yelfow Ieoswy cloy in the Iower part
of this hovizon. Priable nuity~grannlar sireclore. -

80—-T0 cem. Yelluw Tonmy ciny ‘:vith frishle natty-granular strue-

fure. - R
70—85 cm. Reddish yellow loamy clay atudded with reddish brown

slreaks; with more largt; nuity structore. More compsaet than that hori-
zon just overlying if. : _

85—100 cm, Beddish loamy cTaj’: with yellowish streaks in reﬁcu:
Inte aspect. The parent material is sanrdstone. o

Profile 2 — Red earth with thin sclum, taking from the wayeut-
fing of monntaineus read lsading to Pei-Kuo-Féng (LT ). Vageta-
ifona aye the shrubs and the mosses.

sail profile: 0—Fem- Soft and mellow moss- mpatting.

— T ———
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B—15em- Yellowish eclayay loams with fine granular sirucbure,
somewhat confaining of gravels-

16—-36em. Light brownish yellow colors granular sirmetures and
moyre confaining of stones and gravels- ‘

35—50 em. gravelly clayey lown with brownish yolfow eolar.

Profile 11.~——Red Timestone woilyobserved in the hillsile of Yi-
Hueang-Shau (FEZ211}: Vegelations—are—shrubs awl moes.

Soil profiler 0—2em. moss-matting- .

2—.Snm. Greyish Brewn Icamy clay with fine grannlar and angular
structore soft when moist and frizble when rIry'

8—50em~ Compact dork brownish red «lay with prismatic and an-
gatar structure. The compound s-metum is very easily broken into single
etruciural elements with sharp edges and somewhat smooth faces-

B0—100cm. Brownish red clays comopact and plastic, Limesb na un—
derlying this horizon .

Profile 64—Black wol soil from rice paddy field in Jow depress
jon. with bad harvest and poor drainage

Seil pmfiie: A harizen: “0~20e¢m. carben Hlack cloys a plough
Tayer, hard when dry and forming the prismatic-angular sfructure-

Ay horizen: 20—40cm. dark grey leamy clays plastic whenr moist
and  hard when dry. < .
AG horizon: 40—B0cin.grey eilty dlay leam with yellowish strenle
GG lorizon: 60—100cm. grey-blue clay, scapy and compact.
Profila 114 —Wut soil with blaek B horizon from rice paddy field

—_— L
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of Lien-Tru-chén {RIEEE1)

Soil profile: A horizon: O0-20cm.grovish loamy clay with cloddy
gtenctqre indefinite in shape. Sharply changing into

B, horizon: 20—40cm. daml grey or black Icamy clay, compact
and plastic.

Bs horizon: 40 80am. blae-gray loamy elay with sm:r;a iren
acculpulation in the wpper part and gradually decreasing to the lower part.
C horizon: 80—100. bive grey loama _

.meila 166——Podeolised blzck wetb soil i‘rﬁm rige paddy field of
Lin-ping {Ei3)

Boil profile: A horizen: 0—25% cm, light grayish leamy clays the
plongh lager.

A horizon: 25—41 win, lowd-grey clays  the hydromorphons
bleached hocizon, '

B horizon :  belowdl em. hlack loamy clay.

Profile 35— Iron podsoliced wel soil with eompnet sobstratum taking
from rice paddy fiald of Lin—Hais (&7 T"l-.

Soil profile : A horizon: 0—-25cm. grey loamy cdlag,the plough layer.

Az horizon: 25-—Bem.lend-grey loammy clay with orcheons sireaks
and spots, A bleached horizon or iron eluvium. -

B horizon: 70—100cm. yellow orcheous elzy: the jron illeviem.

Prefile 1285 —Iron puflaoli'sed web soil with permeable smbstrainm
from the washa grass land of Kon-Zen—Chiao(HEEAET.

Soil prolils: Ao horizon: 0—5.:_::::1. grass—root maiting,

A horizon i B-—25cm. light greyish clay loar.

— AP0
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As hoeizon ¢ 25—35cn. lend-grey clay loam Hnted with some
rasty streake and spofs in perpendicular direction. An iron eluvium.

B horizon = £0—60em~ yellow fino sandy loam with single grain
sirnetore; an jron lieviom.

Profile 52— Wet seil with fer eal ennerebion pon taking from ries
paddy field of (huan-Tang (G4}

Soil prefiles A horizon: 0—20m. gray clay loam with cloddy
abrgetore Indefinitive in shape. Strong resctim after adding hydrochlo-
7ie acldy and with some shelle mixed in the soil mass.

Horizon of new formation :  20—25sm. whitish yelfow ler—cal con-
cretion pan with feeble cementation.

Ao horizon: 25-—43cm. lend-grey loamy clay tinted with rusty
sireaka and spofs. sticky and plastie. ‘

B horizon? 48-—4Tems. yellow fron illoviom with the textur: of
¢lay loam- i

Profila 47——Vallay wel il from Ehe valley deposits in Hsia~Td
un ("3} near 8 larga village numed Ten—-Kie—Cun(iREHD

Soil profile: A horizon: 0—1Bem. dark grey sandy leam, rich
in organie matber due to the frequent sppleation of the natnral manu-
res; and with pritly feeling to the fingors.

(% horizon: 18-—80am. yellow coarsa sandy soil with dingle gmin
siructure. Ioase and friakle.

Cz Drorizan 2 53ch2- fmpeded hard pan.

Profile 36——Haloid asline soil fnkiag from tig recontly deposifed
alloviom(EEEN; Dragen-king~Sand)jost adincent to the bank of Ghien

——— 12—
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Tang-Iiang (BEETY. Low_plees with high ground water lavel-.

Soil profile : A horizon 3 0—30em. light groyish yellow fine sandy
loam with single grain sbrretore. loose aned Friabla. Caleareons reaction.

¢y horizon ¢ 80—6C:m. same as A horizon.

€z horizon s 60--100cm. same ns Gp horizon except thaf some-
timess though not often, it conlaine of Lthin interealation of coarse sand.

Ppofile 96— De—zalfed =oil, iaking Fram the whent lig]d of Chian-
~Chizo (EFE) just inside of the old sea dike. No rice: i c-mlf.ivateﬂ hare,
but the chief erops are wheat, cabbage: watermelon» hean: colton, mul-
herry and efc.

Soil profila: A horizon: 0—2Ccm. Hght preyish yellow fine sandy
Ioam with single grain st:uefnre and good tilth. leece and frichle. non
erlearsous renction.

At lorizon : 20—60cm. same as A horizon-

C horizon*  >>B0zm.no resction with HOL.

Profile 32-——Alulberry heaping—enil, teniatively sugeested by the
wriers to sach cofls that the solmm was formed wholely of pond mads
and river sits. Thess materials are gathered to tle in heape or islandds
with 1-—3 meters in height; and thos the melberry can proper]ly gro—
wz in a favoreble condition withoot snffering the Influence of ground
water.

Soil profile: A horizon = 0—380am. light greyish brown loamy
clay coufaining mueh of shells. Cloddy strueture and strongly caleareons
reaation.

2, Iron Bluviom nrrnl Tren Hluvinm

—_— 180 ——
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These two ferms are snggesied in thie repoet for the description of
some special horizons in rice paddy soil— mineral wet soil. Almostall
the Jonger cultivafed rice paddy soil can be able to develop two specinl
hotizons. whera we call them ircn eluviwme and iron illuvium respect—
ively. The former i always presenied just under the plovghed curface
spil and the labter, in forther lower part. The move heavy the soil fex—
tare i- the more thick the iron elovium Due fo the Ieaching of
water confeining much amount of carbon dipxide derived from the
moat active Diolagieal layer—-the plewghed sorface soil—where the
plant roots and mieroorganisms are eoncentrated and play an impor-
tant part in the physico-chemien] reactionssthe [erric compounds in this
horizon should ke deoxidized into the ferrons form as carbonates and
then this ferrous substanes is translocnted down bo the lowar horizon anci
deposited there where the ground water lavel is reaching. As the
gromnd wafter level frequently mowes up and down in the s¢il mass;co the
ferrons mbatances must be again oxidized into ferric oxide. According to
the stabibily of such substanee, the ferric oxide can be fixed in the
ori-g'i.nul place where it had been presented in the ferrous form. In cons~
quencés there mnst be more much of iron accupmlafed in the Ilower
paré of the rice paddy soil profilesand the ivon illturium, therefore; is
created.

Tha irgn elyvium te the Ae horizon of peleol has an analegy both
in lepd—grey color a.nfl poor content of iren. In respect to the obher pro-
perties of the two horizons, thére are a great differences in that the

featore of the well-known Az horizon of podsel sre characterized by fhe
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atrong acidify, platey-lawmiunated strneture, poor conteni of bases and alu-
mina ani} rich eontent of siiicn. while thase of iron sluriom are sTightly
acidic and somelimes alkaline, slightly poor in bases and alomipa,
siightly rich in silica and prismafic angular in stroctere.

Iron eloviom menfigned may be synonymrons with thoe hydromor-
phons bleached horizon suggestad by Mr K. O, Hou and ¥. T Ma in
their report of “Om the Morphologieal Aspects of the poleolie Rice Pad~
dy Soil in Mancheng Region, Kiangsi, China”

4. Lime-requirement of the Soils and Their PH Values
8. PH value of 201l profiles

Accorling fo the plI varialions of soil profile denoted in {able 5and
figure 1, fonr proups of soils should be distinguished & 1) Soils without
fifforonce of their pH values in profile, are smeh scils as haleid ealine
soil and mulborry heaping soil: of those both ars inclnded in immature
soil. 2) Seils with somewha$ slight pH varianes in profile are the 1ed
soils with strong acidity, black wef seil with slight acidify snd the val-
loy wet sofl with slight atkality. The former one is leached by the waler
percolation to a deep place and the Jatter + o are influenced by the
high ground waiec laval, so, in the profile of thasa seils, there are no
tlear chianges of pH valos 3)Sail witiz PH value high in upper horizon and
low in B horizon, is the alkalina weé soil with fer—cal-concrefion pan
formed due fo tha frequent applicalion of lime both ad mnnura and insact-
ieide; 4) Bpils gradualiy increasing the iudex of pH from the neniral
or slighily alkaline sorface Iayer fo the B horizon _anli then C_horizen, are

the wat soil with bluck B horizan, puﬂ-m]issfl bleck wet soil, de-salted

—_— 112
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soil and iron podzolised web scil with compact and perinexble substratum,
This phenomenon may be sxplained as that the ground water level of
fhese soils is so frequently fo stop in the B horizon thai the buses,
leeched from fhe‘A horizon can not get the way to go out from the seil
mass; bub concentrated and remoined in that place The ground water
maistened horizon, therafore, must be ooriched with bases and it i3 alk-
aline in rengtion.
b. The relation Between pH value and
Hmerequiremenk of soils

By the ohservation of tabla 6 and figuze 2, seme conclusions: even
“ without absolute correctness in theorys may be generally ouflined as the
follewing ¢ 1) The mora higher the index of =soi! pH incrensess the
Iess 8 the amount of Hime required for soil base-saiuration. 2)The Hma-~
. requirement of soil is negalive when fhe figare of the index of g0il pH
is jumping over 7.46or 7.77 according to the comtent of carbonafes
clay and humns as a whols or respeslively- 8) Accarding to the Hui—
chinson—l\;aclennan’s mathod for defermining the soil Lime-requirement:
the lime applted in ench soils with pIl values renging from .5 1
in the dafa mentioned. Iz sdll c;)nsidéred with some appropriate gensa. ;
¢ The correlation between the raties of lime-requirs-

ment to elay content and soil pH value
Both the tabla 7 and fignre 3 show that, 1) within the acidic
range, the soil pH v-alue is incressing nd the ratio of lime-requirement to
clay content increasing; 2} within the ncidic range. the ratie of Jime-

requirement to clay eontent is higher than that in the slkaline range’

— M ——



-—-iﬁ:b:%"ﬁt%i:ﬁé%’;lﬁ'ﬁ%ﬂ-‘é’"f"‘

ard 8) It seems thot there is ne relalion betwean the pEL salue ahd
the raiie of lime-requirement fo clzy content in the alkaline J:ange., buk
the Initer ia mostly fo be influenced by the prezenceof muoch anipunt of
ealeimn carbenate. .

b, Tertility of Suils

a. Nitrogen contents: Some resnlis obinined from fable 8 may
be smmmarized s follows:  1)4ne to the ligh content of ergaoic mnt-
fer; the Ay horizon of red soil and the Black wet soil condain rich

" amount of nitroren; 2) Soils poor and deficisnt in content of nitrogens

~hy comparing of the tolal average figores; are haleid snline spils de-
saltad soil;n:iulherry hesping-soil; wet s0il with Ffer-cel coneretion pan
and iron podzolisel wek soil with permenble substratum; and 3} all the
nitrogen confonls of the apper mufgce spil ore more than thoss in
the lower herizon. ‘This phenemenon 1may be sxplained as the Fack
“that the resourece of n-itl'agen is moatly «erived fromn fhe or,;;am'e matters
of which the amount i3 natarally distributed more in the apper part of
soil profils and less in the Lowor part. )

b. Awailable phosphorie acid in soils{Table 8 and figure 4) 2 Most
of the soils in this distriet is deficient in the contents of ihe available
phesphorie acid especially fo the red soils blaek web soil and haleid
saline eoil, bot except the de-enlfed sail mulberey heaping-eoil and wed
gpil with fer—enl econcretion pan enriched with Ehis nairienf,

¢s - Available pofash in spils (Table 8 and f‘igm:e B) : Genernlly
spaaking, the potesh ingredlient of soils in Hong—Hsien is mosfly rich

in cantent with comparing of the olber fwe plant-foods.—mniirogen
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and phosphorie acid.
SUMMARY

1. A system of soil clossificafion in this region aceording lo the
Russian discipline of pedology Is tentalively suggesied.

2. Bomse reprefeniaiive soil -profiles of the respective sub-lype are
genemally descritied and illustrated-

8. Two special horizons—iron eluvium. and iren illuvium-——are
disscussed in regard to their formations in iron podzolised wet eoil.

4. Make spme ecientific studies on the variations of the pH value
in soil profile, the relation hetween pH value and hme reguirement of
soils and the correlation bebween the ofl pH value and the ratie of lime
re{juirement to clay confent.

B. The soil fertilities in this region are defermined in detail,

classified into grades and 7ilIusf:mter1 on map-

The yeinimum average and maximum pH values of soil profiles

. . E FHValaes - Sum of Hoil
Boil Bubiypes | Horbzon) o oo losgimum - av:zgf::zle ;5::3!’1&9 ado
Aa 45 7 520 [ L8z | ©
Red earth with JAr 4,46 l .11 4,08 14
thick solom Aa 4.56 I B.01 4.76 ]
¢ 472 - 6,04 497 | 14
Ao .31 5.34 79 1 6
Red aarth with Y4a 4.58 . 5.49 l 4,91 8
thin solum A 4,60 [ Y 4,58 6
c 4.51 [ 6.14 5.02 6
Ao | b.19 T B.87 6.03 [
Rod Hinostone YA 280 | 6.8 5.49 t 2
epil Al 6.18 ’ 6.13 5.88 1
g 4.73 §.54 5.63 p 2
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A .60 l 6.61 | g.E0 | 2
Black wet soil {Aﬂ} { 6.75 875 645 | 1
oG [ 0.8 6.8 ' 6.88 | 1
Web s6il with {‘% ; B8 | §-18 '7 8.80 f z
IMack B horizen o - G.58 I 210 7.84 l 5
TA [ 640 ; 7.43 | 6.08 ‘ 6
Toduolised A 7.20 720 [ 728 | 8
black wet sofl )B: ;7.2 1 7.59 I 7.88  , &
N B, ‘72 | 7o | 7al | 4
Lron podzolised ¢y . gas | 7es | 781 | 6
wotwil with ¥y, | 698 - 7.8 ; 7.60 . 6
poctsubstr- Ip° | gl§5 - 7.68 { 7.4 8

atum ; R i
lron podzolized 4 c T T 7.10 7 7.0 4
wetl 501l with pe- ) A+ } 7.42 . B.32 7.92 t 4
rmeable subste- }B j 7.42 l 3.53 l 8.16 , 5
atam Q¢ ; 7.6 1 LB T.86 4 2
Wet ail with A e | 8'2‘% - I
fer-cal concrelion {42 Lar oy Bl §.00 2
B 7.85 7.97 7.0 - 2
P o T 7.2 - 7.2 1
. A t $=5§ g.21 ! 1.70 tod
. ¥: i 7.6 .13 7.80 2
Valley web soil {Bz 3 ] 8.04 7.97 | 5
G i 7.60 7.94 | 7.78 4

. . : T
sx . [ Alupper 1imit)8.85 ! 9.0 8.92 3
Haloid, za- { Cower Tmit/8.38 | 850 | 842 | 3

it C 72 77 L

The average °f the

upper lbnit and the Jower limit=38.66

_ A 5.87 7.08 6.5 | 7
Dy ealtod '{m ‘ 5.76 8.13 . 7.26 ! 5
sl o 754 ) 821 1803 ;o8

! !
; T
Mulbarry A 7492 ! 8.00 7.83 1 3 _
heaping-soil fs] 1] l 72 12 E 31
]
- Table 5
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The ralation between PH value and lime-requiremant of soily

! Averaga :5~.mor.mfi Sum of =il

Red limestone soil - iéo-ﬂ\n
3

Soils Sub-typea Horizon Avernge oi; ]i](z;egeﬁ?ireme- Samplea ado
nt La .0 plod

: - | N
Yraloid saline soil S A ‘8-42-3.86‘1 —~.391 ! 2
Wotsoll with frwl |, pm | _s | oz
eoncretion pat ! ; : !

. ]

Malbary beaping- | 4 .88 | ~.093 |
! j ‘_ __
Tron poizalised ot ' P : - ;
sofl with compact sub- | A .77 ‘ ~.068 l 2
stratym . - ! .

|
Yallay wek =il | A T4 I +.30% ! 4
. I B _ ___;__3 o
Tron podeolisad wef zoil ! ‘
with eowpact snbstratyny! A ' 7.06 | 534 ‘| 4

| | Ty T ¥
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Pobolised Tlsck ' '
Pobaclis A sz ' A2 ! 5
Tran palzolised wet soil | o T
with permeable subsbra- | A :6.65 ‘ 616 ! 4
bnm : ! S
Black we soil | a | 680 | e ‘ 1

]
Wot soil with Hlack | : I
B horizon . 4 l 6.3¢ 1.979 2
l 5.75

Red earth with thick
soinm

iAo-I-Al ‘ 4.56

1.334 10

J f

’ 1.162 E 2
|

E I
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Plant Nutrienis of soil subtypes

a Jinm of Aspsrgll]m nigar
- Mgs of he myeelium of Aspergillus If]lgar ;EE &:ti'r%ﬂn?t{rf; the availabla potash
= % for determinating the avaflable phespharie e
’é‘ Total N - acid in soils - :
. 5 o Tgwer grada | tal averago
Soil aublypes g Lower zrade o [ Higher gmde: Takal a
B Higher grade | Lower arade Tolal averaga H(lagv};ﬁ %ﬁﬂﬂeé Coverage) Total averags ' “Bm“e) i (ﬂvenga) ]
(Average) (avemge) ‘ i ; : : — ' =
T ois - : B.1 | 801 | 4 <
B i B © a0R.
; rith Ao 3 - - : . 85.0 01.9 530.9 206.9 ;
Red earth wi N 155 1.00 RECN i |
AL ]
thick solum -1] - _ . l o
- wr : 518 | 2.3 . 271.4 .
' il 2% e S I PR 220.6 190.4
Bed carth with A .198 dz 0 e | 5. . | o
i . ] . 38.4 164.8 R
thin golam pey : 28.4 . -
A2 - ; 278.6 278.6
245 : 245 - 85.4 . |, 97.1 -
i - : i 2032
Bl limestoua = ' : £5.5 "5 425 | 268
soil Ay | [ T 147 . —
37 i 554 .4 | B5 ]
FOR A 8 1, _l
Black wet soil ! : 993
Ac L BB ‘r ) : ; 378.6
Py - 176 L1 W ke |
. Fa .178 i . i i
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B horizon ip . 18 ! . | : prv s Y
‘ ' : 409 .
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A a8 | .167 7 | | )
Poizolized-black : o ; po } ] - ] . | )
web eoil r . i . [ ] e : T
R ] | 161 e | L5 s - L 295 |
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goil with compac ] 073 f !
i 2 7| " ' ' 9.9 305.2 388.8
E IRT™ s | sln8 sai.6 | 8.9 |
e O M I :
epil with permeable T 054 054 7 . ! R
substratwm - Ax : - . : 7 969.1 ! 305.9
; 04 . 842, _
4| 136 135 .0 | | 3 : |
Wat eoil with for-eal . pe - o | : : l '
onereion pes * - - ‘ S . 820,9
= - 7 720 62 391.1 i B90.6 263.3 [
A o212 - 135 157 | _ | - :
t medl : P
Valley wet = . SR T 049 | : ) _ S
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. N \ 07 : 07 ; . . ! - .
Haloid ealine soil VA 3 o ol o — — om0 - 35,
A . 098 % 009 613 251 . T
Derealted eoil " | o7l , L l . l ) — —
- - i . 418. : .
. 9 396.1 | 618.1 i
heces Teaod A .183 | .100 g9 | 70 | i : ]4“_ ' _ —
‘Muolherry heaping- — ; 675. .
soil e 1 | o | o ¢ em6 | !

d by the
ailabla phosnhclnc aeid determiiec
o from .15 to .2B% and>253%, for the av g0
: H d yich condents of nitrogen ranging ” T st froms T4
ok Ther wme NE:::; weipht of the myeellin of Aspergillus Niger mnging from 500-600 and >600 ; and ra
4 500 for polash - ; i ha orie acid deterinined by
L rads @ Dt;munt and potr in confents of nitrogen ranging from .15-.1% and<? .1, f;il:]l; Eﬂilioopﬂﬁp;ml . fmm
e ) the millignm weight of the mycelliom of Aspergillug Niger mugmg fmm 5H 3
320300 and =<100 for rhe available pofash
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