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(B B R W R AT

Bk R LR TR K LFEEE LY, &% L MR, T Bh a5 PRENT
ERAMEANBER, AZCH, AARSENHSKEDRE, EEHR. HRIFDHHE
HROKBER, ERSHFARBNRERMBERE, BO&, E~. RtFAXER
ERBEATRNANRARRANTREAERIENEDEREM, HLOFS L4k

SESMIK LK T8
ETZIREMOEMERNNSH LA T MaER, 4% LTI ER L RDH
— MR LR LA KUK L.

KK EEARE, ERVAEHEEEA, HERMEFESIRHRTMER
MBRERPVER. ER ELNUANEENIES LR BT HELTI TR H FIw v 20,
1964 £ERFRW EE LA “Andosol”, HTF TS, ROTERTERAHBES
ZH “Volcanic ash soil”® (k117K +) B, “Soils derived from volcanic ash”® (:k |l 1K &
T30 EE R FEIE KL I RE HAOBRAA TT B R B EIFR K 1L 2K 1 0 78 o),

REX KK LA RFHRERE S ETERALKLE, T ER LIRS

EHRRBHY, BAMEERNL KBRS = AXFHRHIMEER Q A
Qi KM Z I X R A TRRIR I KR E R0 E A 20 F i kL 3k B R B

= KR 1R Ao it i 3 B4 AE

(=) :HHEHE

L HERER: WIPtRm-EAEEHEANARER (& 1) REINEHHE (BIK
I,1) AfLAE

*HREBOYFE MR BERKRXERFTRAROEL. BRESMIBENEIEAMEL. FRB, BLESE
o XPMFMYEN T BT 5T REEHAER,; BAERERE B SN AR ER
EEEV Y WA SEREEEE, $HE S VR EF#0ER; RREREE L SRARAR; BE
HRERMER O PRMFAOANRE &M C/N #ERNKE TR LR T ERE 0. KIS,

1) ZEEHER, 1979 thie AR 36 RE R A B s CEL B1R 1520 J9)M 5l 45,

) BRARBRRRAEEE, 1974 ZHEAR MHMEKBARRLERS,
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() kKK TAEBEEBYEERE A, —RBEBLREG, X5REHFERN
“ERFEATRE” REKRBANRAX, SRINELRE L RERM (B S5, hEiz
10YR 5/3) Fo4rB(RE 78 27, 348 10YR 6/3) BARAH; EHEME L, KUKLKE
REZEARHKN(AB). (B) B, —BBMe ORI R HmLrimE (SYR 6/4) M
#f (SYR6/5) 19 B, M1 B, ELI R AWM BC B, ETMABNLMMNEAM, HiEiiE
B5KLREREEREHEEHN A B

(2) BBvE 1 BRERRERE, TR ALENR ERE 6 L, BREF AN, XE
BALUKEHEKLZERBREROHERERFRZ—o

(3) EFF kLKL, MR 1, 12, 15, HEHTLABAOKLBE. B 154
FORMBEFP, BRHCRONIAR. —BREEML, MEA 1 ERREEHD, B
HE,HABIMMN, XEH IR T MR R I

ssh, EEIR R, KR LHFAERER, HHZE TR, 8K ST DNAENTS
Ak B, ERE 3K (BC) BEhBE LB IRKLE Ko

LA MAMRED, KLKREEBRCYEAHLEGER. IRESNBHERREY
FR(ERL2)e HHERPOETRAFERE, FAARBRANKER. 7 0.01—0.001 ZX
M BB —-EAR. S04, ANANZSERETOIRE. ThOERL240, £
ZERRFLE (BRI, 3. 4)0 SHNEE, EBNZHUNHRTETRBRREHEE 0.1—
0.2 KRR TF, KEWENIOGHIEEE 0.004—0.01 ZRFARIML RS B/
Zitk (B2 0.15—05 BX), REMEENRBEBDTLE/NDREREK, FAESHRISA
BRERHA (BRI, 3). BERNERNRE, THRE 0.01—0.15 BXNWARKLLERE
SR, BIREFAGAHMEILER, KERBPARAR I, K/NERYRERTATH
AERL 90 MNERMFRPAUEL, KUK BB BREEHEREN, €8
PrhEAE ARV RILHET Yo E—BRARAMENT RNEBEGHEBNERRED
MERMN. Z—RRT KUREOHFENE ROFZER, BHTEAEHRA
BB, RERNAERE DAL,

(=) BHRLHEER

RURIPDRBRPMIZE, RENIBENBEY RO KEITEN TR e+
W, gk 2 FoR, TR ERR ALK L, AT ED, FRER, HAEY/
F1E/ER,LEFEHEIRENmE N B TEEEFRER, EELRMERE,
i BE /K BT IANKER, BBRE, GE L 106%, BREHOEE FLERE KK
FRIOH, MEERKENE R WK 3, TREXEHASHNBROEERL/N, 7L
BREER &, U R T A B P AR RRRE X

KUK £ B 46 R 40 R HR 53 7 B AR AR, B M 1 BB E H: (DKILK L 28
TEFEBN D REGTRANHEE, BN JLAHESN, BEE R B RaEIRR
BEBR LY RER M. MMMEE, RRERE FRREAEREW, 8. P&

D KWRGRA RATHRE HNBMEIRHBREPRANMROTERRBKERSRE, TR,
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B2 RUkEXRSHE R
T able 2 Soms: physical prop=rties of volcanic ash soils
w8 (mmwR | ke & | 5 | EBEL | FEEnm | SEN | mRk | paE
(g/em®) | BRIE (%) B(%) Canillar 5 (%) (%)
Bulk Capillary | Noa-capillary | ™~ priiary | turated ©
Locality Land use | Sp. Gr. | density porosity porosity n::;[u" water cont. O. M.
TML & °8: 2.64 0.84 65.8 1.5 80.4 82.4 9.15
oghem i 2.24 0.68 60.0 10.0 91.6 105.7 24.82
®3 Kkt ERHIEER
Table 3 The physical properties of parent material of volcanic ash soils
HmES & k& AE (g/em™) TLERBE(%)
Protile No. Parent material Sp. Gr. Bulk density Porosity
RE3 BE 2.67 0.48 82
- Yii iy b 2.83 1.04 63
B30 Bl 10 XRZ8IKE 2.91 1.38 52
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Contents of @ifferent fractions of particles{ %)
FROAWEETR X

1-0.25

.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

'?

%

%

7

7
e ¥ 5 8 8 32
T T s ¢ g V
g =2 L & VY
- " (=]
oogz

HE.mm

Diameter of particles '.mm’
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Fig. 1

Distribution of soil particles

(1. Volcanic ash s0il(Q,), 2.Volcanic ash soil (Qs),
3. Red carth, yellow carth)
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BETAUKL, DRERBY — BB RO B R, kK2 X = R &
FEFRARRENEM. (DBERLAEE EESRASELMOREEE, RE
ERE B R KILRE TR, BRI S BR &, HUER 1 Ti#El, KILRTERER
B, QMET QM I HEXHRTLH.EMo KRBT KURLENMNERE, (3) kIR
T EOMERXFBRARNES, LR L SR, A ALDUERRE HR R, K LK L 4
IR A, 41300, S MU R R 4

(2) ERF¥E RTINS RA

TRRN—BAEE. BEFARNSAETEKSOBRAE 1, 3, 12 BERE (B
4o
. KR HTEAKEEATMATERARS, oH R&, R BB Z RE, HURA
BOZHRBATERRE. EFARREREREA LD Cay Mg AE(HK o
st FREMME, BE-KPRELRLFRNEY-SRELFREATERNE
Wio EBPG 7.8 MRHKIF, A BRERMERIEL 0% £5, BRI KRENRT 3,
12 MEEAREN. ETREERK, AEon B METo60E, By, XER
R PHARPUESHRHBINFRE, B, KBXEHEIRHL HY MOH"
FWRET, 2R X RERMEETR, Kk, EHRRATES OB,
RFBOKLKE A BRHA. 2BRRERESBRBRE. FRUE, BUHERK.
ok 2 B R O RG 3 , X T R R BT Bl
LHTEE S ER, WHHEERE L2 8. 2OR( T 5. 27, 28 0.07, 0.08%) &
5—10 &, WEETEBBEM, BT KUK L 3 88 B e 7E e, B 6 f%
KW H X 5048 PR T/ 15210, b RE R H AL M. B MET Bk, RITH NaHCO,
A0 HCI-NHF BUE M, il ENERIRE PSSR, REBRRED. XLKL Al
£ 75 4t BEBR B 38 Imifn 3858 , M 38598 T B0 B e R AW, X FT#ERA X NaHCO, #:45%
BB % T HCI-NHF ZHpRHE,
F5 %W, KWKRLPEHNHL LB 23—59%, ERESTHHROLASRERH

x5 KUREEXAWARRAT L)

Table 5 Composition of soil i'norganic phosphorus (Air dried soil)

. - - -P o-P .
wEs | mem | awnw) | AT | FeP | o At
Profile No. Horizon Total P ppm Total

%

311 535 466 599 1492
B3 A 23.3 20.8 35.8 3.2 0.2 100.0
1017 1154 393 882 3446
B 8 A 594 9.5 33, 1.3 5.6 00,0

D SHRASHANTHRER. HAMQERA /£ 100 X,

4
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F-EEELHTRA, AESHAOUKE R A28 25—10%, T4 65 50—90%; ¥
EREEE RIS ER N SR AL B, RABMBREALCREFEFEELRE S—10 5. XAfES
RIRKILREE B EBENKBERE X BB TSROV, L REE T H 18,

g PR, BRI SHEREEER A RRE . WSR2 GREM,
AR T UM as i - %,

= RE- R A

Bk LR 4y FFEHE IR 1000—2600 2K 1H), & 6 MMM EE KT, RERIKTL
BRI ERESEERPEE Do BAE (R D) EREREHE, SAMNT LHENE
PLRARFE R0 R ES A NEREE Ko

(=) ¢RAPENETESEHNE A BERE

% 6 FT 51 Si0,/ ALO,, TIRBIBINTBRA; 10 MERIANAE 5 4 < 2, RE <1810,/
Fe,O; M BB AR T RSB T ENTHEN X EABMARKLKTIBRER, B E%.H

6 KIKLHRHKESTFE

Table 6 Silica-sesquioxide ratio of the soils

Si0,/Fe,0, ’ Si0,/Al1,0,

wEs | kem | FE oy pyen
] Depth EER* + k> KR* T fk*

Profile No. | Horizon Parent Parent

(em) Cla Soil . Cla Soil .

y material 3y material

B 3 A 0—10 | 10.13 11.02 3.36 3.47
() 45—65 | 10.30 6.50 2.15 1.64

B R 13.51 3.86
.Yl A 0—10 3.08 7.81 1.50 2.60
(B) 30—40 1.34 6.20 1.35 2.20

IR 10.75 3.94
B 8 A, 0—10 5.45 12.97 4.46 3.52
(B) 25—45 3.60 12.17 4.21 3.51

B 15.57 4.32
Pl A p—15 4.64 12.89 2.45 3.76
(AB) 15—65 4.30 9.48 1.19 2.31
) 65—110 | 4.22 7.64 0.98 1.77
(8c) | 110~200| 4.17 6.80 0.91 1.58

15337 15.57 4.32

* RRR2<0.00lmm, t#hERZ<lmm,
* DR 8 RRNRE.
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RE BRI E S,

AR 7 EEWRTL: BRAWHLE, % OREERBENE. R, BRKK,
GNERBEDFATH. RBGERLT D EREERE, TELF D BRTTE,
HLA B0 BB SR BRI R (R 1), R LB RS T B 15 32% B S0,
5,7% K9 ALO, Hifllo IR, HALT B 63% SIO, F 44% ALO, Hi%o

71 BKGITFEERUREIHBPHEL"

Table 7 The change of silica-sesquioxide ratio in the soil

formation process of volcanic ash soil

‘& %5 Eorichment MEBR Loss

= % wmion | | gk | sio, ALO,
Section A!’()" Enrichment| ————I“E_’O’ Eorichment] —10z BREE ALO, BAREE
Si0, degree of 810, degree of Fe,0, |Loss degree] Fe,0, [Loss degree
AlLO, Fe,0, of 5i0, of AlO,

Hgfﬂﬁ 0.4 183 0.19 286 5.43 +63 1.85 +44

T®E Y
Solum| LHBA | .38 | 158 0.1 | 157 0.50 | 432 | 3.5 ~7
Parentmaterial 0.24 100 0.07 100 12.83 0 3.33 0

* 6 mANEFHE,

S5R0EEMER, & 6 OMHEXRER Si0/ALO, M Si0,/Fe,0,, LRt EAER
WA, BB 5T BRI, BRFTEN, LB 8A, f1 (B) BN Si0,/AL0, 5#
BHEL,ZNEEREEE. ABESETPEER (AR 5. BAMAEABRRIME
MEEAEYV, ENSREHBURENSY, Hibil, X&KL, MERSEIREZE
XERREENEDEE. BEXRBEEENBERIZ 8 Fr, R SO, X 29%, +
BhEL, B48%, ETHESHNSERBIRR(R6), ARFE L. XA
BLBRAMEE(E DEERERLE, SLATHEHREBEFP, EVEREARERERN
MMEEFRAOR 1 B, RS EAREREEERTINBE 3B, Rk BEEH0E

%8 RWWKL SiO. EERHER"

Table 8 Enrichinent of 510, in surface soil of the volcanic ash soil

$i0,/R,0,
AER
Horizon R BEREE Tk BREE
Clay Enrichment degree Soil Enrichment degree
A, F1 (AB) 1.76 129 2.42 148
(B) fn (BC) 1.36 100 1.63 100

* &6 AEIE P

1) B 11 AR & R, RE R REM.
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BEo W7 REFGBEASHBMU BERTEREKR, EERFHT, WRABHIESE
BURIFBGER—-PER, NARHETREOER, RfANME 8 BB ik,
EEYE A W BIIREFTEHETAURKEIETEECHEE, FRAERHER, A%
&o

KR EBRS R MR —EN. REEERERRIIE ALK
TUEREES R R £ R

(Z) HRT WEARREROAERE

X HRMEIE(E 2)RA, RERU ALK T HBTE A, BREFT S, AT Y
FENRIERERN, L TFREREEEHKELER(ERL, 6) K (B) E321 AR KA,
REERBKOBTE 7A, 70 (B) By 4834 M1 143 A B HES BN = KERTER,
& AR EENST 3 2B 6.5 (3534, 7.28) Mgp (17—18R), REXRLR
FZKER. M 3. 7 RAHIE SN T WERAT HEATRAN, RERTV SRR
ZRRERE, ATEREEE,. APHEEKEBEA,

3.34 3.53 4.76 7.1 14.2 X

30 25 20 15 10 5 2*
CuKa 28

B3

(A%

0-10 A;

45-65(B)
M7

0-10 Ay "

30_45(B)W.A‘___-*"~J\./\
mms

0-10 Ar

25-45(B)MW""\,/\

3.34 3.53 4.76 7.1 14.2 4
0 25 20 15 10 5 2°

B2 kLIRS (<1p) B9 X SERHTS I

Fig. 2 X-ray diffraction patterns of clays(<1p) of volcanic ash soils

LML ERINE S R(E 3RV BT SA BN T EERRBNESDE, URD
BRAAENHET; (B) EEARENENSERAKBER, N, HEERARH %
Vo B3, 7T REXRAERR . BEARDENGEMS %, b, BEITHR
BifsEa BV 7 EAHLBEN=ZKEBH. X5XHEEEER—K.

KILKERT WA= FREENEREY, XELRREERHETW— KB
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XENBRETLORTRAMFREET Y, TbHE 4 SRR R L LE . Xt
TRUWKREERE LNHFRNBREMZ R ETEXEANHARET WARNIES, WY
ABERRERLFRNENSEREFIROES, m: (DBEE7 fs REKHAER,
ERERAR, IEAFZKEEMEERE, REBEEEHCBREREANF i RTRE;
(2) B7E 3 718 X F IR AT ZE R RIS TR AT/EE L, RAKBERHFOENT
Effk.

2 2.5 3 4 5 6 7 8 910 15 20 2530

1890 -=¥\__ 1539 ¢ 535 47

—— . =~ cm=)
' 5000 4000 3000 2000 - 1800 1400 1200 1000 800 0 4ve 300%™ y

A K{EXLG, Chl %A, Cr XA, F ¥A. G ZKHEA,
Gt $#H4k0. K ®iH. M =8, Mt B}, Q AX

B3 kKRR (<1p, 150°C, 16hr)

Fig. 3 Infra-red spectra of clays in volcanic ash soils

K. Wada (1973)491 3F T HA KR P KEXRAHR L FHRERA=ZKEBER
Ro MMALKDRRT WHERKN ERERERMEE FELT Wads WA Hb
BX,FIUREEIHRABTEEARADXERRT WIEN KLRLS BBIKEZ—

g
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=, “EREaTR”

KUK £, B L EE MK R TR T , R EHFES BRIP4 0t (R 510 £ B
mo

BB, Bk LR L ERHEES, KERDEEANEARGREKEEDS. EBH
FEARBEE: | REEE, D AR, IR 1800 KT, HE 80—90%, &g 15—
25 BN 2. RS ERE R, S AR 1800 KA b, B —& 10—15 BDK,IRTRTE,
BAFEMEER, ERFHEY. BAREATEBEURINRER, RAEYRERA
70—80%. DARABYEMNEAMEBOVE ALK TNENARRBO T EZROWHEK
B, B L USRS N R RRT RN E .

KR EEHROA RN ZREE B THA L WMOEBRREL 7 h& 9 7T,
— 8 10—15 EXH A BEVNRSBEIL 20—38%, tbHHILHRRMAKERL KT

%9 RUWREBRIMELE A, A ERHL AR 0B XKLL

Table 9 Content of organic matter and C:N of the A; or Ap horizon

Bkt Jeilrd
Cultivated volcanic KWK L . iR BN
iR ash soil Volcanic ash soil Yellow brown earth [ Red earth, yellow earth
Elevation
FRAR K FRAK PRAR |, LI N 5
m ;ﬁé)mg% C/N [Sample %mE%C/NSample ﬁgﬂ‘g% C/N [Sample 1)01;1"5% C/N {Sample
R numbersj T T numbers| ~° T pumbers| 7" T numbers
2200—2600| 17.8 12.9 1 37.6 |15.6 1 17.6 | 16.0 2 - - —
1600—2200f 7.7 11.5* 6 21.6 |14.2 4 — — — 9.5 16.6 4
* SAGAEHE.
®E10 A BERARABLE
Table 10 Humus composition of the A, horizon
— A
WES £ m ¢ r r —n Residue
i . Soil
Profile No ! % s4c% | HF | macw | secw | secw
B3 Kilizk - 21.7 39.7 1.43 32.3 7.4 60.3
B 7 kKt 10.8 37.1 0.53 35.9 1.2 62.9
MG 8 kKt 11.1 32.4 0.88 29.1 3.3 67.6
BL 5 g 5.9 39.0 0.47 38.7 0.3 61.0

* [ % 0.1 NNaOH + 0.1NNa,P,0,- 10H,0 $£H; II & 0.INNaOH 25,
e R SEHUGW, R 2100m, B1F: ERE NI BRLR,

1) #igd, 1979, Br#Xms, T: BHiiEBRHRRM G XR(RAES M,
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RRRANEN, CHA5 5%, RINELIHENSKRER, FILASENEY
B, EEE RS TR EE N, RE C/N BEE%,

F 10 ALK ENANREERRBEN “RE”. BERBEERDE. AR
REEFEMEEMNTS2RBEES —R. MER1FRAURLOERMNEY S & &
B M8 L TH-MEHEEF Y, REFHEE, “ERERARNER, 58
WA, EXFTERRLFRAERE, MERLFREK, RARTEIMRFE L
W—XENEY. BEILTS —Z8% (AR B, KEEZHERET, 2KEN
H/F S&ME, XHOZFOOFRELT, B 3 TANLREREN, EXAEDBRXE
REDSEEE, EAFTREARDRR S BAEREZD T EEX.

RTRLKR LA BRREIEDHLEE LR BTFE KUK ES R#E,
ERERBERAK(GR o B MHE C/N £ 14—16 4 (R 9), SHHL LM, 3R
WA, AU, B AR B T REE K. ETRBKBEAR=Z"RAWHEM
KRS BNBRERRAERE—SHR, AMLAEARARS KUKTRYSEAE
BRONBERRNERRADLRAERRERS, BNKLRKLOESE —RBLFEX—HL
B, KRR ARARBRANTIA.

KRt ERNEANERE, ARELEARARATAM LR L BHEAEBESE RN "4
EER”; W AR T WIS AL L, HAZMEKE TS “HEadE”, g
KBRNEALRE, IRREERERLBR— KUK EWEEIE. RAEARMH
BB REE, X XERZA EREAIE".

. & X i&

BHEETENS ALK LM, S EERESEIN LR 80 K
E SRR TH MR ED, MM RTINS B PR BREERHR— KUK
WrEl; S EEHE, M HANANRERRNEEZENEESNRARRERE
FB— kLKEWN “EREGER” NEREEERILRN “EREAGLRE"; ¥B
EXRRT LR L0, TR — B HRORRL. Bk, TREERNERLA T
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GENETIC CHARACTERISTICS OF VOLCANIC ASH SOIL
IN TENGCHONG COUNTY, YUNNAN PROVINCE

Liu Chaoduan

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

Voleanic ash soil in Tengchong is derived from eruptive pyroclastic materials of
Quaternary voleano. Generally, the soil is acid in reaction, and has pumice and other
kinds of blocky ejecta in its solum. The A horizon is characterized by a very dark
colour, a very high content of organic matter, a very large water holding capacity, and
a particularly low bulk density. There are considerable quantity of allophane in the
clay minerals. A large amount of fine humus particles and vitrie debris are present
in soil matrix. The soil is fairly fertile and productive. The formation process of the
soil is dominated by accumulation of organic matter which belongs to lithomorphic mea-
dow type, and ferrallitization accompanied by the biological silicatization in A horizon.
Many of the genetic characteristics of these soils are similar to those in other regions
of the world.

From the facts mentioned above, it can be concluded that this type of soll is in-
fluenced greatly by the parent materials and different from the neighbouring zonal
scile, therefore, it should be regarded as a special soil group i.e. voleanic ash soil, under
the lithomorphic soil order,
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