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BRERN, (2)h4FEDREASR (J) (NHRPREASR), RENIHEEAL. RKEE
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KETHSR), REZTE L FAT. ARCAEREXHERDE, ERRENR, GV RARILE
B, ER R, BIRBHTE, () 4P EERMATR () (MRERHSH), REAEEREM L
Ao ARRCEREABEDEIE, EABEREYFR. (5) THELRBARHER (Kee) NHREE
BER),REFEAERAY. BEC EOARESNPEEE, AAMM, WAL, & A%k
PiFo. (6) BSZRLVIXARRK (T.f) (FH UIXARR), RERTELELAH. RBKEBME
EREREERIKE, SRR RE, AR BREH R AR

FHARBETLRRYIHS (Q) (MRBLYRMELE, RAREBNEED AR, &— for
HEK T, U+ S5IA RS HKKERN M, B HEBMHRE L, B 500—550 AR,

BEME (1) REHE: ERAREENERE,ESEME 0.5 N NaOH 4, H AIRMSES
B <1ECKBON, BRBREIRERES RIEL T I, 60°C EAHTBEEA; (2) X-HRFH
¥ FEAS X-HEFHHNG (3) ERMT: BEPEERMIRG (1) REMT: Sio, ARESS
RERE, Fo.0, HERREARME; ALO, AAILEIRI EDTA KR,

NARE  REFRLE,RT, BREMIESEHERMS, ER%E S TN A%
EFH R

ERAR  LHSRARER,S& 15 AT MK BB KRS, KIBGRF N B 3 5, RIN{EMLL
B, RS ABESNE R,
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(=) FERRRE RS

MAARRRENRE L RABRKNMAZINGE D, X-BEFHMT (B 1) Az
#o(BDFLUEN: RRXEALRETNEL, BRRNSGRNOMEZARELRE
A8, &I MBHEMELE, R S0, HOBEBDM Fe,0, HHHEM, A, C, REZERNN

GEEERARERESE S BN 35 M 2.7 DL b BROMNT AUKERAE, FRERNA

EVBRAERFES . HETFREEN 174 BRYE/100 5L, ERETBRBEH
RHE B BORREET 35%, HHRE L ERRNMEDENERN, BRLER

HrERDHAHE.
%1 RELNLPad

Table 1 Chemical composition of purple goil

' 18 (<1mm) B (<lp)

& i B X Soil Clay
Parent meterial |Horizon| . CaCOL nf‘ %odi) sio, | ALO, | Fe,0, | sio, | sio, | sio,
PR o e B | (%) | (%) | (%) | ALO, | R0, | Fe0,
% % 8 #LA|5.05| % 48.24 | 23.34 | 10.86| 3.51 | 2.71 | 11.86
. BHc |s5.20| = 17.14 | 48.68 | 23.84 | 10.34{ 3.47 | 2.72 | 12.56
Kat HER | 8.29 | 8.66 50.48 | 23.05 | 8.88( 3.72 | 2.99 | 15.16
T #+A |7.80]8.72 48.26 | 24.47 { 9.43{ 3.35 | 2.69 | 13.65
. BEC |8.28]7.30 22,97 | 48.42 | 25.37 | 9.41| 3.2¢4 | 2.62 | 13.72
Kicg HER | 8.29 (10.26 49.68 | 23.61 | 950 3.57 | 2.84 | 13.94
—— £+ A |7.78 |10.38 49.50 | 21.91 | 10.71 | 3.84 | 2,93 | 12.33
#HEC | 8.07 [10.16 23.73 | 49.73 | 21.78 | 10.08| 3.88 | 2.99 | 13.16
3ip HER | 8.29 J16.91 49.54 | 21.81 | 10.14| 3.86 | 2.98 | 13.41
_— #+A |7.80 [14.20 49.68 | 22.60 | 10.50 | 3.74 | 2.88 | 12.62
gmEc | 8.01 4.1 27.76 | 49.63 | 22.42 | 10.78 | 3.76 | 2.88 | 12.27
Jusn #ER | 8.28 |14.51 49.70 | 22.83 | 10.86| 3.70 | 2.84 | 12.20
R H+A [7.35]1.37 49.72 | 21.49 | 9.61] 3.93 | 3.06 | 13.81
gmc | 7.71] 1.55 25.56 | 49.79 | 21.88 | 9.32| 3.87 | 3.04 | 14.23
L HER | 7.96 ] 6.87 50.50 | 21.74 | 9.99| 3.93 | 3.06 | 13.4s
ST #tA 60| £ 38.82 | 19.34 | 17.92] 3.41 | 2.15 5.78
#Ric |6.42| = 18.86 | 38.93 | 20.42 | 17.52 3.24 | 2.00 5.93
Ry HER | 7.74] & 38.80 | 17.66 [ 19.16 3.73 | 2.20 5.34
BRMEM | R+A 530 ® 43.29 | 27.84 | 13.00| 2.64 | 2.04 8.87
Qp g®e [5.72| = 12.74 | 42.54 | 28.29 | 12.48 | 2.56 | 1.99 9.09

BEARLRETHOIRAMBLINBET ML, BNESHREDR. KR
WHFARERT BREARALHBEN, ERENERSRERXALNRELE
Mo BREERE HLKZ BN L, FREFREGNLOBFRA G,
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EHREA LREIHERRNELE —EROMERENER, ERBRESENE 0%
Blbo B BHEREBRRASEERTEN, BEERMRAKRL XA B ER L
gt E, TROMKTIUAEE. .

ERAAE, ABRSRERARMBAEE. K
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RTEFReHER. RIRNEA
HBBE SR ABEE, BE14% U,
B SR AL, REE RS S
b, S RE 3 f 28 DL, EEF P
R EE, 35 27.76 B3a 48 /100 =4, :
HREZEEEH—EE. BRONRTY o
DASR EREAE, SPREGEMFRE
7o (£}
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€9}

2 2.7 334 455 7.21018(A)
25 20 15 10 [ 2(8)
(1) REA K); (D) BBER Kuee); ) T —gp—t—ply——t e,
EEXEA Uop); () BTA Usm); ) PR | 0o T T
B (Ls);  (6) RUXA (T.): (7)) X (1) £%A (Kiy): Q) HiEs (Keg): 3) %
M (Qp)o : FEHA (hp): (D BFE (en); ) DREE
B BEBRER (<1 BN Uws): (6) TRAURAE (Tuf); (7) BRI (Qre
X-5EATEE (CuKa) B2 RESRER(<LRECROBZERMLE
Fig. 1 X-ray diffraction patterns of the clay . Fig. 2 Differential thermal curves of the clay

(<L1p) of purple parent materials (CuKa) (<1p) of purple parent materials

?&@Eﬁtk&i%ﬁ)ﬁﬁ%iﬁk%ﬁ&ﬂwﬁﬁa!B‘EEEE, BRBRESENEAE
B 1/5EH. RLBREAFRMIAFARTEL, BESMEERREREL
FAREGI—3.0), HEFREABRXTETHALNROT WRZEER—F. BF
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KN APREA KB ERBEE, HPREAEREL R, SEMERW A X
RIFRET"o
KUk E EPRELHBREINEAROREREMRE, %i*ﬂﬁﬁfﬂ%mﬁﬁsﬁﬁ
DTIRMAREL RS £, R 5 XM B A B LR R & AL BRETH RN e
HARNZTHEWRE L. EERAMREEREBRS, UMIXANELBSRE
i, EASRSERR, RS RENER LR, 53000 22760 UTF; ABFRER
- B, A RPAERABRRERRE. BT WLIREENE, RZAKEE BB
ARRKT o
B R REMBL B R, L R MR, MR EEENEAKR SR, 251%
2.6 F1 2.0 AFo MRFWLUREAXE, RAGE, MRBAKEBED
MU ERTLAE M, RE R E SR RIERE U TILTH Ao
(1) EpSeEdRa L ERERRN MNEHEPTHERRETHOLRTE
MY, BARPRet:, ERASBRHAANHE, EEGRESRSTRRNEEN
0.01—0.07, A5 T MEEE 0.05—0.28, HhETH, PEEHELALE L. BEHE
R EREFRMUEY . RERDRkEMSBEIFEN pH A CaCO,, ERXASHEE
A/, —BRAMBEL (R Do XL T BRAVE At R R
WIERFS. |

(2) ReTWENTHRRRIIBRPHERN, MEBRNN>Y, SRR
W IRYRRESEABIAEX, BIERE SR VlXARRE-REHEIR. %
R, ENFRNRELBTERTEEFCSRERN M B RARAE K
TFYA-BRAKBEERR, MREZTRERN: XTH ERAARLHE ETRAR
TYAK-FEAK-BRALBRA R, HEIEURE RPN E, BEUAELNE; B ELR
RTFRETRSETRAMBE-HBERLR. HREPEBRS TRE LR, BHHE
SR EBRLBOY, KFIUHRAENARR, (R 6 TR EA%S TRREEIXA
(REXRL)<ERXB(ABL) <P BEAMRT LONFEL (& 1); EMHE RRS N

X ERER, B BERALE 5); ANBEAREBTERNT WRIAR 57,
SREEAER(EL, EH2)., BRAESEHEOEFXGRDBEL>RTH>ERE
B> ERES RS B> VMIRA; 7knﬁ%ﬁﬂlﬁ§k{*ﬁiﬁiﬁﬁﬂ¥>%9éﬁ>§%
CEE>ETHSPBEEA> IR E.

) keiNFeRNBREERGEERZEHEMN, ER—CHRREENSK TR
LRAHER. MABERZ—¥X, AN XEBHRE T BREESEERNNGTAR
HEBER, FEILERTRE, RERTREEY; Z-LRAERLORE LI
BERR, KRR LRRSM, WREERAERRERED . RITNG, N TRELNEE
FIRE 4R B RAOAR S B , 4 FUE Mo RIS BATE B R BR, 13 BB 7 R R b 47 DL I A X B, BT o
RAERERMERRN. Pl MIXHEABRAYHERILT TERL, BARRE:; 4
EREERE,ERKRIBKRC BRNBEAKS TENERTEE (R 2. URF

1) ZFEH, 1982 EIAMTRAORYMEBERT BEBRBBED =HERR-B 5 o
2 ﬁ?\&ﬂi}: 1960; + MM AIR, TR EBMEN B —2, 56 e
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Teble 2 The colour and colloidal properties of substratum of T, in different regions

| B &k | 8 & Sio, Al O, Fe,O, $i0, $i0, $i0,
Locality Horizon | Colour (%) (%) (%) AlLO, R,O, Fe,0,
¥ g c | mxe 38.93 20.42 17.52 3.24 2.09 5.93

2/
3 c BxE 40.19 19.82 18.42 3.47 2.18 5.82
FrE A c R-% 4 45.71 21.75 14.15 3.58 2.53 8.61

ARRNAE AT ERRTEE X, ERESEFET,. HHAREE, FILES, &
FERBR, ARBREARMER ETRNTRARFGT . GRERE, ARYBHEH
R, MTLETREER. X5 FFEARIRESBRMNPRZ LD RELAR 037% 5
PRk T AR T A EREA A ELBEAHERREARN 0.05% FKKED, BA KR
HAEMHEFEES ASE AR ELNEE, FUWREGTEAN, EEX5IEE
PR EERMERENSBETORLERRRERERN.

(Z) REBKISTNAE RN SISE
% 3 %, ROFROBNARERRK, HRE HEARERRE:

%3 RESROWMBE

Table 3 Particle composition of purple parcnt materials

BN AR(%)
£ it Particle compozition : 18 m <0.05mm
Pareat R PR | PR meamR%)
. B LA Silt ] LA il Silt Clay % of<0.05mm
material Sand 0.05—0.005 Clay Fine clay Sand Sand | particle
1—0.05mm | °*77 <0.005mm | <0.001mm an
X gel.?ﬂ 56.70 20.89 22.41 11.48 0.4 0.4 43.30
2 -
mfﬁﬁ 7.49 62.34 30.17 21.50 8.3 4.0 92.51
1€8
i"cafff?ﬂ 20.65 39.02 40.33 21.06 1.9 2.0 79.35
3,
ﬁjf‘n 4a 7.86 45.61 46.53 15.89 5.8 5.9 92.14
H
”*%’;ﬁfﬁ 31.07 33.18 35.75 19.85 1.1 1.2 68.93
2
—Wﬁiﬁ 64.41 17.77 17.82 8.23 0.3 0.3 35.59
1
Wffff*! 6.49 38.92 54.59 29.84 6.0 8.4 93.51

D FEE,1982; MIGRARGRVMARERT. MABRBAES HTTRITR-H 5 Ho
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AFHA T BRAEN AR TR S

1 20% UL LB, RERIEE 40% KA, BB
% 1.9, BRIk L. MAWE, AFNAE
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Water foss for some time
Soil moisture for some time

g 10}
?‘ WHE, K 45% DL B/ BRI/ B 5.0
" ® . DL, BB+, WAL, HREHE
£ f RENE B XF AR BT Ry
B L umsn sows IS0 g mmimes e R AR, 28

9—11/8 13-15/8 17—19/8
‘ R/A

Z e, REHARSAR, LXK,
RRAAM. HREBOBAREFTRE

CLRSE (Jem); LERRE (L) 3.9 .
BB (h); 43358 (Ko, #7 (BRI BT 65 7)o

(Days fmonth )

B3 RS RBKE PREERR, EERARTBR, ¥
Fig..3 Dchydration cuf‘v: of purple parent . ﬁ[,*ﬁﬁ%ﬂj 30% ui:%/@*ﬂ*ﬁ/@& 1.1
materiale  EARHEEMT AN ENARSZ,

HORBERG RS, ARENKE SMMKAEREBSFETY, BERE, KAR—,
BEBIEr 2 (RIR 10, JRH- 8)o .
ERBERBALMEEAE FHHNERRRE, SR MEARKR FRE, BT
YRFRAHNEBYR; KT 001 BXMWIREEHT L ANEKTFRESWEER
R e i B P O FUBR IR LD, T ELR R I SE PO RS LR B S R D R B KL 35 3R
BRNIR, IR AE AR AT B RS it B AR, B+ 1 B , LB Ko
60 8 19 PR BN R R L HE R R ORI, B EERM L KB K Bk g e Bk
SV B YTE Ro MRS K 8t R I RE BT 5 ch 2831 T 9085 D
MBiKHSR (B 3) BH, EH—HEANEKRBLRETHE> EXEA>DRE
> kA, SHANBR ARSI L5 (% 3)o
FHRBKY 5B AR AL SR, ¥ 7 RaE PR <0.05 BXNENS
B S L B AT (E LR r = —0.791, HEMEK L, kkBX, THE
Bebb/In: D , K BN, FRB KR Ko A, MBI A0 AR RHESE %, =
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THRBREN KDY NESKE, ARATRERG RSN E=B T, iX—;ﬁﬁTEEﬁﬁ
KRBERPBRER,

(2) REBRDVEEHRS

REBREREEFRWRLRERE, ARL MRS ML RCE S)ETITR.

(1) AHE: REAERBRIVEALBHENR. ELHTK011—-0.16%,
B4 0.05% F10.37% , AN 0.41—0.64%, FHERKALEH. HRXHABFAN
RAEER 13 £5,— 8% 2—5 5, HARCERB-SHMEES, AERERRR
ﬂo

(2) #: REENIRLHBUERERELE, B8 0.137—0.160%, 43|
2 0.037% F10.210%; HHAMA 0.11—0.20 E35/100 7+, BBEEH 0.61 E3/100
Rt, MAHAERSSBLREM®. DEE 15 AATLEWE, HREHE MIXA
A 0.92 AFT I BIEH 0.54 AT HRKXA 017030 A7 X —BUARELREE
BN X — S IR E B R

3) MBITR: MBTEMNERCLTENINEMESEAMNXE. NPT LEH
ELNEAP, & HLBEKREE, FIRSEFEUNES, BNZHEREDOKRE
KFo ANESHKNMARAN » = 0.925, SHBEXRE r = 0.962, RPARSEIR
MBS, FILRELR FTROEL EBNRT. ETHARE SR, DIRXAR
RASEME TR, MK 23—26ppm, HERESERNAR, TESHHERTFH X

HMURASHAREMBL, FRNLFREH 5—7 . BRSHSB IXARE
BALEARMERAETAMNK, R 04%; XA EREHANARER, K 1.58—1.63%, #
IO RS, S B R T H BB SRR o

e REBKHLESRS <0.05mm FYARMIERL

Table 6 Correlation between total Mo(ppm) and 9% of particles <0.05mm of purple parent materials

8 g | ¥TARE |sxamms izbii?i}zﬁﬁ% ERFADE id»i!ﬁjmﬁbﬁ *ﬁ%,;)\ﬁ
s 8

Parent material Jasn ? Jsp

2 .
Mud stone Mud stone Mud stone Sand stone Sand stone Correlation

cocfficient

424 (ppm) 1003 861 849 752 540
0.957

<0.05mm B
RAR(%) 92.2 ‘ 7?.3 68.9 48.4 27.0

BRH LB 616—1489ppm, H K 613—1176ppm, HYUTVMXARS. BR
MERE SR 110—383ppm, BHEFIHHEHEY. 2ESRSPNARZAFE—
ERXE. FNEEBENRNEZLYDREE EXAE. ETASTRAMYE. &
HEANEESRS5 <0.05 XN SR MOEXAM » = 0.957 (K 6)o

SrmR, REEBENFITEDBIBRAVNEM, HAERBRSTROBKRE
SREX. HEOBEMRBENHTENT R, ERBRENAALENMNEERTE
Blo PIINRRANTBRRIE S AL ERBRBIIE A, BREKRR 12 5, %1% 10 5, &
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3.5 i, ZADHIE AR RBRIVUF B 2> > ¥

(W) REe+BROXERDSERK DB
PR AR Ey R B R R G BRI ESE, RRERAITE 7
7 RELBRAVKBNENE, ~REXREFHE R

Table 7 The biomass and yield of rice on purple parent materials and their important
influence factors (pot culture)

JeRE [RRBPREAEREA FTH WEAEH
Parent materials K,7 T,f Ias Jsp Jasn K,cg
O : w W 10.3 | 11.3 7.7 7.8 7.1 7.2
(cm)
Hight of plant W % W 60.9 | 60.5 | s50.9 | 50.7 | 43.2 | 41.3
WME(%) | 32.0 | 35.2 | 24.5 | 28.0 | 35.0 | 24.0
5 A8 B—268H
‘ FE(E/)| 1.65] 2.00| 1.8 1.5 0.93] 0.9
o3 S 5}3265— BE(%) | 14.4 ] 15.7 | 28.2 | 27.4 | 245 | 20.4
Increment of plant SA2ZE  lem(m/an| 5.27| 6.62| 3.69| 4.18| 2.27| 3.5
6 Rz —sg | MEGR) | 375 | 311 | 321 29.0 | 24.0 | 39.0
168 FE(E/)| 33.91| 28.44| 16.81| 16.58 | 10.52{ 11.01
HIPCB /A 23/5 17/5 x x x x
Tilleri
Tering BHCR/A) 25 | 265 | £ | = | B | %
W N 4=1):)) 237 | 2377 | 26/7 | 26/7 | 26/7 1/8
Earing Y 4=00:)) 7/8 7/8 | 13/8 | 1378 | 16/8 | 16/8
SBWHTFE(E/L) Dry wt. of total plant(g/pot) | 21.2 | 19.2 | 11.9 | 13.1 9.2 7.8
ARER(E/S) Grain yield (g/pot) 24.9 | 21.5 | 12.4 | 12.0 7.0 6.1
EMEE BN <0.05mm BB R(%)| 43.3 35.6 68.9 79.3 92.1 92.5
Influence tactors #%& Fe (ppm) 26.23| 23.05| 3.57| 3.97| 3.02| 3.55

NARBFEE, ZRETSURE, RWF: RREA>TCURA> DR EL EHKA
A>FTHSREEF>RERE, HPRXAS5VIRA™RRS, 5300 REE R
Y 4135 f5 B A SERBA R, 5 BIARE A BN 2.03—1.97 %, EHkTEE

B, KEHRFNEREER—B,

R FEREHR L AN ER. X YIS AKBEKRES, HE 10 X35
ZREASEEH, WA K ARA LR, EABRNESE, BRIEER 3 X, FHEIT
B 6—10 K Tk A HIARMIEE 10 REA, B— KM%,

ABEKBSHBERARBR LOERHREY, MEATLETHS B DU
EAB B, ERSMNNBHERINE B SRBEIR R Z R0 AR, T04 T RERE %P Rh %
B (1) DEAN—AHERERSRE, HHSE8, XA MXAB>; (2) Bk
B—kBERREPEKANIER, DBEA REAARZ; 3) AR —KR
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BEAREREAR, AT RMNR, RTARZ; (O RRE—EKRERE, BHE KRR, 3
BEHRZ.

HREE, AARREABEREREEROER, REEXOEWHSN, 528K
<0.05 BABNARAEREKEBROXARAE . ERTESHNER <0.05 BXH
NEHEXRBS BIA r = —0.908 [ r = —0.948; 5FELBEAIERARKSBIR r=0.947
fr=0948, EROFHZ N ABEFRERRAER. XSHAHRER K.

E ~ %’ yg

MNEASFERER. ARARENREBRERNAL. EF—HENE A BH. 18
EZEFRUE, HIARG LAY Y. ERKRURERROISERZER, EALREM
REEMPRERTH, BRI EBRXARK HiXHARE T HERTRERSE, BA—C
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THE FERTILITY OF PURPLE SOIL IN RELATION
TO THE CHARACTERISTICS OF PARENT
MATERIAL IN SICHUAN BASIN

Tang Shijia, Sun Dejiang, Luo Youfang, Zhou Dahai, He Rong,
Mao Jianhua and Lubo Ying-
(Laboratory of Pedology, Chengdu Branch, Academia Sinica)

Summary

Six main purplish parent materials of soil in Sichuan basin have been studied by chemi-

cal, physical, differential thermal, X-ray and micromorphological analysis and pot culture.
Results obtained are as follows:
1. The difference in SiO,/R:0s ratio of the clay minerals among the soils derived on

)
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purple parent material, parent material and rock is insignificant. There are irregular lithore-
licts in both soil and its  parent material. Microaggregates are pootly developed in the soil. All
these indicate the feature of purple soil characterized by the profile of A-C pattern and
being young skeleton soil.

2. The SiO;/R;0; ratio of clay minerals in diffetent purple soils ranges from 2.09 to
3.06. The day minerals of parent materials are predominantly montmorillonite and hydromi-
cas. Total content of Fe and Zn is closely correlated with organic matter content in rocks,
the correlation coefficients (r) are 0.925 and 0.962.

3. The pot culture of rice also shows that in addition to the effect of N,P,X content,
the rice yield is also closely related to the percentage of << 0.05 mm particles and the con-
tent of available Fe in the parent materials, the correlation coefficients (r) are—0.907 and
0.948.
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Fig. 1 The particle size in the parent material

of K,f. Particles >0.05mn1 are 56.79;
(crossed polarised light, % 50)
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Fig. 3 The particle size in the parent material
of K,cg. Particles <<0.05mm are 92.5¢.

(plane transmitted light, %X50)
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Fig. 2 The black ferric contaminants in the par-

ent material of K,j. The whitc area on the centre

of the thin section may be phosphate rock.
(plane transmitted light, X 160)
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Fig. 4 The white spots on the right side of the

thin section are the carbonate new growths in top-

soil of K;cg. The variegated matters on the cen-
tre are calcites. (crossed polarised light, X 50)
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Fig. 5 The particle size in the parent material

of J,p. Particles <0.05mm are 79.3%.
(crossed polarised light, %350)
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Fig. 7 The calcites separated from a vugh of

Jusn parent material.

(crossed polarised light, X50)
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Fig. 6 ‘'The skeleton grains and voids in the parent
material of J,sn.

(crossed polarised light, %X50)
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Fig. 8 'The particle size in the parecnt material
ot J,s Particles <0.05mm are 68.99%.
(crossed polarised light, X50)
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