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W OE: MR RIESI RO RIS IeiE T A A X A B R . AP/ AR 2R AR R ) B 5 A%
PEF M E I AR S, 58 T AR ER RAEAE L2050 R E R 5 £ R334 & B AL AR R A (CAD Y2
SRR B, TeR . A BRI T E 6 LSRR R 73.98 ~ 78.87, 78.53 ~ 84.68, 77.89 ~ 82.18. 77.91 ~ 81.04,
BRI BE + 2R AN AR . AR R R I PG T 0 ~ 20 em )2, RFEBYRREREAETEES, oA, AR
TR T AR R RS SRHA L 2> BB N 145.17% . 144.78% . 74.98%, FEA . WEARIEA B 25 3 1 AR5 RRHILAH Lo o3 5138 fin
651.16%. 610.79%. 181.62%. TIEFEI- mbli+ 2 UREE ISR, B 2 UREEREI, AT, TR . AR
e ERAUES, MRS T pH 2ROEE, MEARREATE S N pH WM EE HXHEMIIZREN, 1
B CAI HS5 HHEAVLR ., A & 228 EIEAS(P<0.05), MXFREEXL 0.520, 0.591; +3E pH, A& &5 14 CAI HE
BFETIEP<0.05), 13 CAIESHARE, AR AR EFIEMHIEP<0.01), HEREGEIA 0.693, 0.621. &L, HMHRE
Xof F R T2 R LA 5B R R VR

EHR: MO, WA, B R RRE(CAD; et

FESZES: Sl XHEPRERRD: A

Influence of Typical Plant Roots on Chemical Properties and Chemical Alteration Index of

Purple Soil
LI Xue, LI Chunpei, LI Yongmei, FAN Maopan, ZHAO Jixia®
(College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)

Abstract: In this study, the purple soils under different typical vegetation cover conditions (Quercus franchetii Skan, tree;
Osteomeles schwerinae C.K.Schneid, shrub; Eleusine indicate (L.) Gaerth, grass) were selected in the dry-hot valley area of
Yuanmou of Yunnan Province in order to investigate the effects of root morphological characteristics in different soil layers on
soil nutrient contents and chemical alteration index (CAI). The results showed that soil CAI was ranged from 73.98-78.87 for
bare soil (CK), 78.53-84.68 under trees, 77.89-82.18 under shrubs and 77.91-81.04 under grasses, respectively, and all were
decreased with the increase of soil depth. The roots of all kinds of plants were concentrated within the 0-20 c¢m soil layer, and
plant type significantly affected root volume, compared to CK, root volume was enhanced by 145.17% under trees, 144.78%
under grasses and 74.98% under shrubs, respectively; and root surface area was increased by 651.16% under trees, 610.79% under
shrubs and 181.62% under grasses, respectively. Soil nutrient contents were generally decreased with the increase of soil depth,
particularly for the contents of organic matter (SOM), alkali-hydrolyzale (AN), available phosphorus (AP) and available
potassium (AK), soil pH showed an increasing trend in CK and under trees, but showed a decreasing trend under grasses and
shrubs. The results of correlation analysis showed that soil CAI value was significantly positively correlated with SOM and AN
content, with correlation coefficients as high as 0.520 and 0.591 (P<0.05); soil pH and AP content were significantly negatively
correlated with soil CAI value (P<0.05), and soil CAI value was highly significantly positively correlated with root volume and

root surface area, with correlation coefficients as high as 0.693 and 0.621 (P<0.01). respectively. In conclusion, plant root
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distribution has a more significant contribution to the chemical weathering of purple soils.

Key words: Vegetation type; Root morphology; Soil nutrients; Chemical alteration index; Purple soil
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1 #RERE

1.1 #HAREER

W58 X AL T = g 44 on i B T A X i £
(25°44'12" N ~ 25°44'18" N, 101°56'40" E ~ 101°56’
42" E), ZIXHUE T TR, R
TRFAE K 553502 22 °C F 643 mm, & T HTH
Wb, DL IX 5 = EEAE B HE E AR (Quercus franchetii
Skan, F+AR). P /N FBL(Osteomeles schwerinae
C.K.Schneid, #£AK). 4 #fj 5 (Eleusine indicate(L.)
Gaerth, HA)E I N L6+ 8 FEEMIRXTS .
1.2 #HFmXR

TEWFSE XN, 3k 5 LR AT Bl 7 55 b i B AR A
(M), JfLhZAFRE B AT o BE AR Y 56 € - A b Ay o R
(CK)o S FEHBGIR I /04T T 1 887 ~ 1 907 m, FRifERE
WIE R 10 mx10 m, FASHME 5T M —nifE
FEFITXT AL 3 4~ 1 mx1 m AYREHD, 7ER T REH
HR S IORL B 55 B2 X210 25 emx25 em B9FETT, SR+
Bk P T RS SR R R R IR
ARTEARAERE H P e U KRR 3 Bk, FEAE R T
P2 B8 AH BPAT ISR, (4RI i 1 B S it
EAEAH AT , TE P4 T 0 SR Z T8 ) 4= 22 1 3
AT HIEREL L IR AR ERE . FEACRAEIZIR 2R
2, 520 em X0 h— )2, Hh R B S AR
T LR HE 2 80 om WRE (BARZE KK 43H 0 ~
20, 20 ~40, 40 ~ 60, 60 ~80 cm), Fr A FAY+
JEFZIRE 90 em W HMAIZ KA 734 0 ~ 20, 20 ~
40, 40 ~60. 60 ~ 80, 80 ~90 cm). KF45HIH 7 % 5%
PR ARREE 20 3 A HIERE RS G R AR
A IR S =, KT T 3R ARG AR 2
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Table | Vegetation covers at different sampling points

TR 1R )

T (m)

T*AR iRt HEZERR(Quercus franchetii Skan)

WA HWRL AEV/NAFU(Osteomeles schwerinae C K. Schneid.) 1 888

FA L
SV ¢/ G

A5 (Eleusine indicate(L.) Gaerth)

1904 S 10 ~20 a, ZFRF 2 500 HY/AAL, ABHIEE 50%, EHIRER 3 m

W 10 ~20 a, HRHEE 40%, ~FHIHE 1.5 m

1887 RIEE 70%, FHiE & 80%
1907 B 10%, REFEN 100%

o FRHE B A2 R R A RS, HF
SIFTRR RN o FE AR AL SR B 1.
1.3 EfRUE
131 REME BERIHIESINS L ERRE
MISCEE, WA R R E T MRS
Epson perfection V800 photo)ty /K KA &, A
1L G A A 2 PR R A RS S AR R A MR
(WinRHIZO) /- iR R FTH AR . MR RIAFH
132 HEEfeEEsE R (R ) B
TR E 45 12 pHL A HLTI(SOM) . SHALH (AK).
R (AP) , T E(AN), Hii pH KA pH 3 E ;
SOM R HHE KR FI AN In#AGE s AP SR AR b A1k ;
AK R IECRETHE s AN SR B8R 0
1.3.3 bl AR e 4 AW A 2 s
FEE(CAD AR L2 e LR . 5, R
A 2R K45 12 R P Ag S RKIE S A £
BT B, UPiE KA Ssc b i g 15l
CALATHE R . HIR, RBRERIEE 75 RS R
P BN 2 7 Fl-TICP 1 %E ALO;. Na,O. K,O. CaO )
i, TS cAlE, HEA .
AL, O,

Al,O; + Na,0 +K,0 +Ca0O"
Ky EARY R HEE R R A 40t CaO kR
T Y Ca fri,
1.4 FEHSW

WRI B E i Excel 2019 #E4TTANEE, RH
SPSS 27.0 #£47 Pearson A&7 4T, K H Origin 2021
HEAT R 22

2 HBR5HH

2.1 #EFLBINTEE T 2R

WFSE DXRR I . B | TR AR R AR 35 T Ryt 1
pH 4351k 7.0 ~7.5.6.5~8.0.5.25~6.5 F1 6.3 ~ 6.6
Bl 2 TR (N, R A 56 3 pH 2
R A i b R T A 7 26 - 198 pHL U S AR B R 34

CAl = x100

Kl 1A). FE— 12 RET, T3 pH REgE 5 2%
SMAR, Hr, f£0~20cm 12, RREEGES
448 pH RN BHSTEASBARSTIAR, SEHIAH
W, AR, EARSTABEE FRIREILT 10.24%.
11.19%. 28.98%; fE>20 cm + )2, AR T
135 pH £ R FARSHHSHEARSTEA, SHEAT L,
TR RN T 3.04%20 ~ 40 cm +2).
12.06%(40 ~ 60 cm +)22). 11.23%(60 ~ 80 cm 1 )22),
HERETRAEZ T 0 0IFEILT 10.71%., 24.56%(20 ~
40 cm 1)), 10.06%. 16.5%(40 ~ 60 cm 1)),
9.70%. 10.99%(60 ~ 80 cm +J2).

BRHL A TRARFIVE R 4 FAEpE S5 5 1
SOM &40 51h 4.43 ~ 13.35, 4.50 ~ 10.10, 4.29 ~
1439 f1 591 ~ 12.73 g/kg, HA[RFEHE HHKRT
SOM 5 1 47 - )23 % 85 10y 154 T vy 22 300 o2 A s 4 (&1
1B), #£<60 cm 2, AFEFHPE T T SOM FEk
IRTEASERIDSTEARSTA SEHAH LG, AR &
T SOM FA I T 7.75%(0 ~ 20 cm +J2).
22.61%(20 ~ 40 cm +)2), HEARSEHAEIE T SOM
BRI T 4.61%. 17.67%(0 ~ 20 cm +J2),
11.98%. 27.98%(20 ~ 40 cm 1)), 7E 40 ~ 60 cm +
2, NEFEPE ST SOM &t HHNEASTT ASHE
AR, FEAR, oA, HAEET SOM st
Hi o R T 64.42% . 42.56% . 17.93%(40 ~ 60 cm
+)2). 7 60 ~ 80 cm + )2, AFFEPE T T SOM &%
HRIA : EASTRASEASH M, SERHARL, #
K., FARSHEAEZET SOM & &0 98T
30.07%. 3.41%. 1.47%.

BRHL, AR TROR . ER 4 R E S TR AL
AN &4 14.00 ~ 50.75, 18.67 ~ 68.25, 28.00 ~
63.00. 30.33 ~73.50 mg/kg, NEMEGESE F AN &
A Z R RN RS 1C). 7E 0 ~20 cm
T2, ARMEEEST AN SRR RS>
TeARSHA, SHMAAHL, EAERGR T AN &
HINT 7.69% , SR G RIARE 3 FE T REIR T 7.69%
25.64%, TE20 ~ 40 cm T2, 4 FORFEFEHE & F
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Fig. 1 pH and nutrient distributions in purple soil profiles under different vegetation covers

AN Fig B VEARSTRASHI>BAS, 5HHAH L,
HEARSTRAEZ T 038N T 56.25%. 50.00%, £
>40 cm 2, REHHEE T AN SRR TA>
TEARSHH>FA, SHHAALL, FTRRSERES T
SERIERNT 120.00%. 60.00%(40 ~ 60 cm +J2),
78.13%. 62.50%(60 ~ 80 cm 1), FAHE 3 T /5
FAR T 20.00%(40 ~ 60 cm 1 J2) . 25.00%(60 ~ 80 cm
+2).

R BAS . TR VER 4 FmipkE T R AL
AP SR 15.40 ~ 19.15, 8.60 ~ 16.15, 5.20 ~
13.9. 7.15 ~ 9.45 mg/kg, FR#H AP & bl 1 2R
P BE I e 38 I J BEAS L e B HH B 20 ~ 40 em +2
Hh, HABA LA 25 F AP &bl 2 R B34
SRR P(E 1D). fE0~20cm +)2, ARMEE
T AP FRERINEASERHSTEASHEAN, S
ML, FAE S FHINT 4.87%, FIARSH#EAEET
Iy AR T 38.64%. 9.74%. 7E 20 ~40 cm +)2, &N
FfEgE 3 ~ AP S 2> ASTTASEAR, 5§
BRHAHLL, BA . SRR SEARER T AP SREEIKT
60.97%. 69.78%. 76.97%. 1£>40 cm 12, AP it
BT RS FASHEASTIAR, HSEHAHLL, A
HEARSTARESR TR T 62.03%. 71.74% .
73.48%(40 ~ 60 cm +)2), 55.09% . 62.66% . 72.15%
(60 ~ 80 cm 1+J)2).

AFMEPES FEO+ AK SRS LEE
JE R AR (R 1), i, AR FRA,
WA AK S &=0500: 110.67 ~ 1325, 89.5 ~
115.5, 96.5 ~ 174, 83.5 ~ 227 mg/kg, 7E 0 ~ 40 cm
+2, AEMEEHESET AK S EENEASTAS
Pb>FA, SERHAHEL, HEAR . AR E T AK %
BHOMBEINT 71.32%. 31.32%(0 ~ 20 cm +)2),
34.21%. 27.98%(20 ~ 40 cm +J2), FAHE 3 F AR
T 12.83%(0 ~ 20 cm 1)) .28.95%(20 ~ 40 cm +2).
TE 40 ~ 60 cm T2, AEAEHE TS T AK &8 EWTr
RSFEASHHSFA, SHHA L, TeARSHEAH 5
T AK SHEIEANT 30.39%. 21.08%, HAHEE NI
KT 15.20%, 7E 60 ~ 80 cm + )2, ARIMEHE S T
13 AK F i ST ASBEASHEAR, 5 HAH
Ho, FoAk . BARSHEAE S T £1E AK & &0 5 K
T 12.35%. 19.13%. 24.55%.
22 HEHWRINEBRBIRNUEENZIMD

TeAR | HER | BRI 35 T 550 b2 g il AR
8Bk 78.53 ~ 84.68. 77.89 ~ 82.18. 77.91 ~
81.04, 73.98 ~ 78.87. Fr K#E i N CAI {HFE + /2 RE
MG REAG, LR —L)J2WE T, FIAE S F 5%
CAI H'% & FHAM A S, FAET T CAI {HRE
T R TR EE R N SSRGS FEAR A 3, B RAE H BRAE
20 ~ 40 cm )2 AR SHHLE T CAIfHKE )2
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FE B I 2 e AR B a s, R BAE 0 ~
20cm )2, 7E0~20cm 5 40 ~ 60 cm /2, AJA]
MW AL CAT [HRIATTASTEARS HA>
BRHL, AL TR, FeAR . HEARFIFACHT 5 T 20 i
T 7.37%. 4.20%. 2.76%(0 ~20 cm 1)), 7.80%.
5.62%. 3.13%(40 ~ 60 cm +J2); 7E 20 ~ 40 cm + )2,
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Fig.2 CAI values of purple soils in different soil depths under
different vegetation covers

ANFIAE DL 2 B 2505 1 CAL (RPN TR AR S A ST
A>ERHE, METHM, oA, BARSEAES T 5
MIBEINT 11.83%., 9.59%. 6.74%; fE 60 ~ 80 cm +-
2, ANEFEE 5 P RS 1 CALERI AT ARSHL
ASTEASHEHL, fHEL TR, TR RASFIVE AR E
HTFAIEINT 8.80%. 5.31%. 5.28%.
23 HEHRENEBIRRZISHHTMG

4 AR R A LA R, ROR S
T PR AMNAET 0~20 em )2, HEAM R TE 60 ~
80 cm +E MR A, TFARRARTE 0 ~90 cm 1)2
B0 o 5 MR AR BUR R 3R TH AR BE 12 IR A
(B INTT FEAR (& 3A), SRR HIHAE 0~20 cm +
2, HERFTASFASTEAS AR, TrAR, 5
A HEA . A R 5 R B BUR R R A
594 011.43 .93 862.50.67 097.44 .38 345.83 cm*/m’,
TR, TR | SASRIHEACHE 36 2508 T 20l 38 i
T 145.17%. 144.78%. 74.98%. 7E 20 ~40 cm 5 40 ~
60 cm 1-)2, FEARK T M ERARFUR R F A
TR A 72.69%. 24.33%.,
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Fig.3 Root morphological parameters of different vegetation types
T2 AEHEHBETIIEFRS. REEESS CAI ERHEXNE
Table 2 Correlations between soil CAI with pH, nutrients and root morphological parameters under different vegetation covers
WAEKB REFREH pH AN SOM AK AP CAI
R 1
R EE TR 0.857" 1
pH -0.550" —0.421 1
AN 0.805" 0.823" —-0.415 1
SOM 0.723" 0.804™ -0.27 0.879" 1
AK 0.878" 0.679" —0.456 0.805™ 0.701" 1
AP -0.138 0.017 0.300 —0.054 0.192 -0.023 1
CAI 0.693" 0.621" -0.562" 0.591" 0.520" 0.475 -0.559" 1

. *FRTE P<0.05 /KR EA R,

** IR P<0.01 K B F A5G
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3 e
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TR IR e A BRI IR R B A SR
FE PAT A 13 I 1) 3% AL RSO 5i T HA B e A1 41 5 i 2R
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O BTG LA . RS Ar i IR > AR, R
iR R A TR AE 380 R 09 T6 AL/ F b B B i v
1o B SR T T8 AP B bl 1 R IR EE ARG 2 5
L THEREARR R, A 2 UREE R 20 ~ 40 em H I
KAE, X R BT BE %2 e 55,
FHUK S N EhRZHEN R T B RS 1 A AN R B
M Trygat AK i 5 R TE R 1 A A B
BARERL, AR SHEAE SRR T AL AK Sk
TR TREE RN EAT BB R RS, #ih | R
RGO AK S ETE 40 ~80 cm HEMTRE.
FHEE TRRHE S BAS, Fe AR SHEAT oo R AW
SRAVIEAAEH] o S0 2 MR BRI , S
TR  BRAR AR SR O IR TR (TR
HEERARAE, AR B 3 AR W IiE o T IR %
TEZSAR B LG4 , W3 2R B9 20 I ) 2 2 1 - 398 v
BRI EETECIRMIIE R, MR R0 W
Y Ak oy T = A HLER W ) Immol/L B, A
BLR X 4 S8R0 36 AL R0OR - B R > T A R >
M. MELEPMBEIMEN TR SN, A
KA
32 AEE#HEBEETELBLIIERES AT LIE

CAI §J5 0

AR, AR W T 61 CAL (HE
FEm TR, SRR 7E 3550 1w b 08 o3 A AL
—3, HEHE CAL H SHEPMARMR, REBIEN
WEEAEDE, 4 R TP AR R R A S A
&K, TEMFER T ERE T RAE S T CAL {Hi
K. HIE CAIH 514 pH. AP 5L B A,
544 SOM. AN i B IEAG. 2B %R
IFFE B0, R AR 22 0t 38 AR VR FH 1 5 Ak 50 i £
JZGREE AR/, 78 35 AR RPN, AR &R
XF XA s E B A I WA 2250, <1 mm (1)
R Z 0 3 A HLAT B (R i AR A P o A9 v i %
) 4 BHEPAR R P EA < lmm AR R, X4
IR BRI R . 4 JEMEp e T, #itth
() XA R B AR eI, TR BEAR S BOA 3 254
PR TR T 0 HIER T A RIE A, 3 R 2 1 ke
TARFEHOMIT . Bl 2 UREERRE N, AR RN IR
(RS -4 1 BRBH S804 X, AR AR K B e TR &
XoF - XA e ) DX S L AR AR K Z R, &
O A X I RAAE SR E T AE 0 ~ 20 em +
2, FeAR SRR RN WAL S AT R 2 )2
2L, FHY IR S T Y KA R R, AR &R
TR B BRI AR R I

http://soils.issas.ac.cn



5 2 39

I,

LUBIRY iR/ LR b S i e e e N e U TR 431

TRANRR N HBIRRME . ARPR B R X L3
Pri o3 RRPEFREE X L e W XU LA (R
PRI, B pH 14 FEAR A HE XL R B - Dontsova
SR, SIERARE AR L, B LA A A
R L T S AL S5 2 AR 4y 1 RE S 7 B R AR BE B
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