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froEEL i, BT, RAEE S, RV, E4kp Y, Rong g

(1. TR AR XML RET ST B / T PEARADB AL RMIT & bty T7P8 BT 530002;
2. JUPUREEMEARE, UV BT 5300045 3. REGMOLARME KoK AR S R LB A W R A
AT IR, Wi KV 4100045 4. R ROl RHE REA TS E S
A I E W E LR, WM KD 410004 )

O SRR A TR IR R I R Rk, IR AL B R 2R b i R A T
22—, BRI, HIEVERR A1 B TC0E S TR A T AR BERR AR, [R5 = AR T AR+ R R E AR
o RHET VIREICAT X R N TR IERE S, DRI . SR & ik . PRZE WP 35487, T i e
FEFERR Y ATREE, JFLL 3 P AL (ERRRELZS . B MRER IS SEEENEZS ) A2 PP L vp] (BSR4
FRIBERR S ) WA AR, WIPHIEECA A DL IR IR R, e 22 v R T B 3 R R LR IR IR &R,
FERPEIRACRXT IR, BRI LA 3 FaR iR 250 LR B A Bl . 25, 7 PHLT I DR A TR
PRIRTE, pHEJEHEI N 450 ~ 4.85, St A S48 2.60 ~ 4.30 emol/kg, 44 4% 5% vl 9 38.90 mmol/kg,
GEOMERERLAFY 3 FCA HLICH LRI R 50 501 WEIESEREZE + BEMR A 8. 101 ISRt + g — A
101 R HEIRERZS + B S8, 1R 3 MR R 30 d 5, S5 ifAHEL, 48 pH [ 5IEET 1.17.
0.98 1 0.73, MW B3k 25.36% . 21.24% F1 15.82%; A&tk ALY S/ 508/ T 2.7, 0.8, 2.2 cmolkg, TRl

ik 74.07% . 24.07% F1 62.04%. | PHLLIEX A N TR IR St TEExHMNERRRSEUR, A% E, &
AP R BRI T, HEE TEYRPRNaIG RS, 288508 3 PRk 200 L3R B s, E LR Sk

etk

o
3

R RN LD M A T - MRS R, T R Tt —
SRR LUNE A TR EIRRIL; DL Seldkm

TP KR LA 5 4 0.6% (AR Hb 1 AR 57 ik 4> [
40% WIARM =1, SRR R E AR P A S e
BB SR SRR VAR N TR - 4R
S TR, HIERRLE B T 2R b+
TR Y BRIz — U T PR AR X L
HERRIDILTHEON 528 4B O = iR 2 T AU
Wi, ) PH LT HE X R be AN T A e B 5 s, AT
BLTE & AR50 ORI, T A F v i 3 )
W0 22 B R — 25 IR T e B bR - 1 R L R
BE, MGE T RHEFRMR L. R LB, K
AR A N TR R R R I, R A

KRB 2024-02-20; FABH: 2024-06-06

BEE£WE: 7 IMWBHEE SRR 55 285 5 (AREF202308 5 ) 5
e Sy BRI A TH (HR ZY21195026 ) 5 )77 F AR
BH#RATH (2022GXNSFBA035630 ),

EEE A MIZE (1997-), M-, By TR, 22 NF R
B 5 N THZENIE, E-mail: 2370620345@qq.com.,

BIES: S, E-mail: 21712104@qq.com,

I 4.83 THEZE 4.63, TREIFE N 4.14%, B
S B, BRI IO I - pH (T
Reiadh, BRI, pH (E R YLK ke
BN TMRHB AR 7 J5 o B e e (R b, i
ik 28.20%. - MR Ak 3H A3 B 0 4 1 PT MEAR ES T
TR R R A, RS . BEL A
BRI IL B T IO | BT R ARUEMIREIL. T
b 4 B T F SR W P A R A R S AR
B REEER, AR WE SRR A
YIAL2EIEIR, R AT il 240 21 18 DX A B A s e f A=
PO FERER R A, BB T S Rt
HeRBLafE AR, SR, YATER XA A TR -4
FRAL I AH SEBF ST A e pH B X — I PERFE AR, 1M
BTG PR IR £ G A T AR L T AR 1 3Rk
AR, RIS R 2 306 B A TR s R B AR 11
FHEFIE . I, ASHFZE LR AR A TbR 430
FEFRRIE N BRI, R SLEER R REH T
CT 45 DRI N TARIR A 3R P BRI A AR, Xk
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SR AR A 7 ) AR N MK ATk
RIEHA L

LR T 5 I e S R 1 e 15 P9 8 R 591 26 %
Z, EEALREICHLE R A HLR PR A
SR R EEE Ry 0 S TR R T o
Wi b AR LR R, A DL R R — P4z
i+ AL A RORE T, A LR R |
SALS AR YRR WAL S, H—
J7 A A R A LB S 1 ORIV,
PR EE T TR ER R I T, B
W B e MR T (¥ H R AL, B e b A
TN g e, B T aEmAL s [RIREA L
Ykt A LA ES X ioc R BT ALIET, it
FREMIN | IR TR BB RE 0, AT B TR
BRI A B T S s 90 d A
el e L, Wt FH AT HLAC AT DL 25 i 5 1 4% pH
(15 G iR S L SN N S e e i B S
M. sk, WABIERAIOHL - A B R
i1 G R AR, 1 BRI, R [R5 R
BRI . AR PR A EAN ) - 3260 Y
il PSR 22 5 1O 3 P TR v B 4
MREAA LT o

BT LA AT IEAR, AR AR R
B (1) J7 7Y 203 DM R N TP A R A A 3 5
R, SEHbE AT R R I A M rh AS M R 1 3
Ko (2) AHLICHLES G0 IR IR R A B T2
il K AR L SRR AR DL . W B iE_ LR (R, A
WFFEAE) PULLHE X e 12 Fr SR REAR N T AR
WFFEXF e, MAGVERR . VIR AN R R 2% nh 25 4
FZMLLRA AT IR RRIE, LA 3 AL
MR (MR . PR MRER MRS )
12 B JCHLZE ) (R — S R A )
N EERRE, A I 3 22 e RE ) B0
PERIEZ, IF R ERRSCR X ks, R 3 Fb
PERR A Z 0 L SR i Bl 2550 ), DA R A ™
ARG PR S ) R ORI P B R A A . FLAA
WH5E HbR, — 2 WIH0 ) P20 XA RN bR £ 1
FRACHFE s — R HLICHLES & i i 1 IR 1A
ZAX MR R

1 #RETE

L1 W XA
W5 XA T PR B 3a DX 7 = 179

MR, Hu kb PE AL, HbEE AR AR N 24° 19 48"—
24°25" 12" N, 109°41'13"—109°41'20" E, J& T
LAY IS Ll e B M S, 4R B 100 ~ 200 m,
WA 22 KSR, AR 20°C, AR K
1300 ~ 1700 mm, 7% & 1471 ~ 1750 mm, F
BN RS S . WA JETUE . RERT
o, FEAHEEAON R AR R L Y BRI b
OB RERBIAR, T ARHT I H SR RE AR, 2006
AR A PRI ERR L LS AR AR, RS 5 ~ 6 4F
KA ZFE T N —C FME SR aSE R
FEE R, MO N 1500 Bk hm®, 4F i A 54 750
kg/hm®, JEEVFZENEPLTHLE AL, BHLR A=
N15%, REEEPECHT N my:mpim=15:6:9,

12 hHERRS R AE

2023 4F 6—8 H i i PR AE B R G A (Arcgis)
TE N LSRRI XA B 12 RFE AL, SR A
ST 20 m x 20 m AObRIfEMD, FERRIMRfEHL AR
I “S” TEBREE R S A iy, B EEREO0 ~
20 em K= THE, SRR R s DA RLTR
GRS, IERA CPUE” MR 1 ke 2015055
%, AR 1.68 mm LI E RS
1.3 FERERIAR AL R

B HIERET Lk 12 DR Z—, R
RO ~ 20 em £ )2, FEA B PR A pH (E
4.82, AHLE & 34.76 o/kg, A TE 275 gkg,
EREE L 0.88 ok, P E A 4.41 o/ke, WA
H113.2 mg/ke, FHRBES 9.8 mg/ke, AR
54.8 me/ke.

F NI AR R AR R . B
JEMRERS . BRI 3 WA LRl i e
FERR — 80 2 FhICHLGEvp Y BT, Yo
L4 FENERIAR T
141 PRI R ik e

DB (F) . #EmEh2e (H) . &%
SEE (K) MHSHR S8 (X) /BimRa e

(Y) FEHCH A PR A s e e, SRR
PR A2 TR I 5 45 A et TR IR R vh g it DABI e

G PERE M IR IR R AL b . BT 2 BUS
MFRERS | HEIBRRER IS E L T4 8 o Il
F 400 mL K& 7K, EHMRER, SIECH 0.1
mol/L [ R — SV B R A —HR VA, FF 0 I
AE AR B AR A 51, 1001, 15+ 1,
20: 1 MG iR R, R C 0k B h R A 1 E I
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SEFIC sk pHAAEZR AL, THEIT BN [F] 22 ppik ZR 1Y
ZEoh s i, RO 9% whiA T pH (E R 0.5 BT &
LY, AT 5 T R PR ASOR e A1 3 Fids
FRIKAR
142 AR it

TR AL FLZ s I IR (CKO ), AbFed
Jiifin bR TR 3 FhE AR, BERMERRIR R
10 g/kg, 25 HXTRORIEINAPIERIE R, 8
TEE YR (42 5 em, 15 30 cm ) JEAT, A4
ST 1 2 ke, BERT HIESAVIERIAR T
SHIRASIE TR, AU IF A B K+
e K R B [ RK 2 70%, SR
PREEEE T, A AREER RIS R LA/INL, LU
SRS IR o P e, K SRR BT 25°CHH
A TP T E SR . T A R E 3 IRE A,
it 12 A B AR S B IEHE T 30 do TR
RIS REE 15, 30 d 20l R T IBERE S, FERMEE FLAR
AT 1.68 mm 7 ARSI B2 FEHR B o
1.5 3ERR R AR

3% pH ERH (KL 2.5:1) BENE;

T IEAERR . E B SR I R 1 mol/L
SALAIIRYE . 0.02 mol/L S A AL BN EIEIE .
1.6 Hdli ik

K FH Excel 2016 i 17 % 48 10 5% M il %, K
FH SPSS 19.0 #F 47 5 R & J5 22 43 B, XF L AS [
Ab B E] Y 25 5, JF i ad LSD ik R AT W TR 50
(P<0.05), KM Origin 2022 FE47l 4 .

2 RS54

2.1 JUPHLLIEX R N TR A 3R AR

HER 1AL, ASBFSURE AR AR 41 T pH (EE
Flh 450 ~ 485, LT 5.0, J& TRtk + 5.
FAE A ISR IR & R 4.70 ~ 6.20 cmol/
kg, FHIME N 5.44 cmol/kg, Hrhag et A & &
U Bl M 2.60 ~ 430 emol/kg, V- I{H H 3.53 emol/
kg, 15 HCTE B A 54.00% ~ 73.00%, W) PE 4L
B XA N TR A 18 A8 Ve R 38 LA A 4 b AT Sy
F, SR HET O B N, SRR AT R 52
MO K 35.53 ~ 43.96 mmol/kg, “FHI{H N
38.90 mmol/kg,

&1 ELOEREA D DRERARHER R RIS R

gty /M FRME ¥(E Frifi RIS
pH 18 450 485 4.69 0.1354 0.0289
AR S (emol/kg ) 4.70 6.20 5.44 0.5648 0.1038
Lt A A (emol/kg ) 2.60 4.30 3.53 0.5123 0.1450
Atk H it (emol/kg) 1.40 3.20 227 0.5821 0.2568
ek ALY SRR B (%) 54.00 73.00 64.83 0.0704 0.1086
R4 (mmol/kg) 35.53 43.96 38.90 2.7425 0.0705

¥ n=12.

2.2 N[RFERRIA R G vpPERE LUK

H 2 T, AR RIS . BRI £ 2 AN
WROMAMEZ WL — 285 pH HIY TF%, T
Ko 90 3 91 R 0.48 ~ 1.91, 0.68 ~ 2.00, 1M J& #l
MR RS . BB TR h 28 A L S W ISR ANy W m A
ERW R A —# )5 pH 33 LT, LTS5
}032 ~ 037, 0.09 ~ 0.11, 2.09 ~ 249, 5 %
A HLYRL R A H, A LR S B A
B/ WL — AR TCAILGE phIRI A TC AT I R i AR R A
RINGE PR, P AR KN 3 R ik R
P KY1 (5:1 Bz ELZERER + BRMR & 4 ) . HX1
(10: 1 MR PRER S + WM — 481 ) AT FX1 (10:1
() JE5 A PR R 2 + B TR — U8 ), SR s 4l ok
0.2096. 0.2075 A1 0.1992 mmol.

2.3 RIAIEERIAR Z 0 BERR B A5

458 pH A I S MR KN FR AR 2
— HTEER (1) B, 5 CKoAM L, JiH
TRy R IR 2R 406 148 pH (A b E 4R TR it
HEBRIRZR 15 d)5, 4B pH {H b CKO #2 &
T 090 ~ 148, 30dJ5, #4032 pH (1L CKO $25
T 098 ~ 1.17, LEARGEZE pH E LM,
FRRRMEH 15 d J5, 4 pH (AR TR R 4
PR KYL (5:1 (RIS + iR 8 ), pH
J6.28, [t CKO & 1.47, iRk 30.76%; Hk K
FX1 (10: 1 RS H R 625 + B R — 47 ) A1 HX1
(10:1 B IRER S + B e — A4 ), pH 4r51h
5.70 F115.51, 435 CKO /=5 0.9 A1 0.71, 34 ilE 551
ik 18.75% F1 14.72% ., FERRIAFRH 30 d J5, X+
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R2 EBEREHWEE
SRl ras2 pH 1H pH fE -0.5 HC1 ( mmol )

JEERRERDE (i) F 9.57£0.21a 9.07 £0.14a 0.0251 £ 0.0072c
10 1 JEAERERZS + BR — AU FX1 7.66 +0.32d 7.16£0.11d 0.1992 + 0.0357a
15+ 1 JERIRRERS + WmR — 40 FX2 8.610.18¢ 8.11+0.23¢ 0.0907 + 0.0042h
20+ 1 FEAIRERS + IR — S FX3 9.09 + 0.25b 8.59 +0.19h 0.0722 + 0.0102b
501 JEAEIRERZS + BEIR & 4 FY1 9.89 +0.22a 9.39+0.17a 0.0889 = 0.0071b
10 : 1 JEHIRRERSS + BRIR A %EP FY2 9.90 +0.24a 9.40 £0.21a 0.0957 £0.0112b
15 1 JEHERRER S + BhR A FY3 9.94 + 0.26a 9.44+0.22a 0.0951 + 0.0094h

RS (rpgh) H 9.61 +0.28a 9.11£0.15a 0.0604 + 0.0065¢
10 1 BEEARERS + AR %050 HX1 7.61 £0.15¢ 7.11£0.14d 0.2075 £ 0.0253a
15+ 1 WL + WhIR — aﬂ' HX2 8.57+0.23b 8.07 +0.24¢ 0.0933 = 0.0076b
20 ¢ 1 BEFRERS + WhIR HX3 8.93+0.21b 8.43+0.12b 0.0803 + 0.0084hc
501 IR + DR A Jrfl HY1 9.70 + 0.29a 9.20+0.19a 0.0973 £ 0.0067h
10+ 1 B RRERS + IR A 4 HY2 9.72 £0.22a 9.22+0.26a 0.1072 £ 0.0123b
15+ 1 W RRERZE + IR A HY3 9.70 + 0.26a 9.20+0.18a 0.1054 + 0.0084h

RSN () K 5.17+0.11b 4.670.10b 0.1460 + 0.0137h
501 BRI + g A A KYI 7.66 +0.20a 7.16 £0.23a 0.2096 + 0.0164a
10+ 1 2 FEE0EE + IR A 4 KY2 7.41 £0.23a 6.91+0.17a 0.1368 +0.0145h
15 1 S HLZEMEE + BRIRE 40 KY3 7.26+0.21a 6.76 +0.17a 0.0779 £ 0.0069¢

TE: pH {H -0.5 UK pH [ T I 0.5; S A A8 a0 g8 mifi pH (AR 0.5 TS fb E By it Bl - F IO + bife2s; NS TFRER

IR — 2R A R N LBl 225+ 23 (P<0.05) 5 n=3.

6.5 —FXl - - -HXI - - - - KYI -----CKO

6.0

IfrE) (d)

Bl ARERBERSET 30d R LEBRBEETHL
e B NG SRS ] 2 TR — A YA [ Ak B D 25 S
(P<0.05), T,

TR Wk AICR e BIHE PO KY T, FXT A
HX1, & CKO4»4TF 1.17. 0.98 F10.73, i
Ik 2536% . 21.24% T 15.82% ., % —45 R F W,
I KY1 8038 MmO S A BRILLASE,
Bifi 7 5 SR A B HE G, A b R AY 4398 pH (BRI £5 45
FRARZXT pH B P4 T B2 24 S GO PR .
2.4 NFEFEERIR RN - HEAc o bE iR & 2

T IEFRER G MR SN A TR TR IR, A i 145

FRIE A e bR, W T IR EES %
febr. B2 AH, FERIERMB 1545, &8
T A R A AE 1.8 ~ 4.8 emolkg, JifiFH 30 d
o, IR PE IR BRI AE 1.5 ~ 4.5 emolkg,
5 CKOAH L, AR BRIk R Y RERE AL - 852
PePER Si . A 15 d 18230 d J5, KY1
MR AR, R A SN NS ~ 1.8 cmol/
kg, L CKOW/LT 3.5 ~ 3.9 cmol/kg, Wﬂrﬁﬁ?i_
68.79% ~ 69.54%; FHRK N FX1, AZHPERR B K
2.6 ~ 3.0 cmol/kg, o CKOWE/DT 2.4 ~ 2.8 emol/kg,
T [ 0 3 55 47.68% ~ 47.98%; x5k HX1, %8
o Pk R B N 4.5 ~ 4.8 emol/kg, o CKOVE /D T
0.5 ~ 1.0 emol/kg, TREIREEIL 9.27% ~ 16.76%.

A 2 AT%, 4 FPOASRIALBE T A8 4tk AL 58
WPk B2 1Y 45.24% ~ 79.17%, sS4tk H BF i [t
BEE /N, VR IA RS Bt AL 2 R M 4 3 v 58 ek iR
B AR, bR N TR+ e RR AL il T B A
5 CKO Mt it MR IR R HHEsc et A &
R TRES, UL R 1 AL IR
PRIVERT, 9354 rE A M B Yl HX D>
FXI>KY1. A KY1 AL H R 38 et AP &5 R
0.9 ~ 1.1 cmol/kg, F CKOJ&/D T 2.6 ~ 2.7 cmol/ke,
TEEIREE IR 69.91% ~ 74.07%.
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&& (cmol/kg)
8] w EN W (=)}

—_

B2 AEEBREZRLET 15030dEHETHRE S
SE. TRUESETEENSHEEETEE
SRy T it — 2 B R RE R R N TORK A S R
5B S E R, TR
S8R IR 5 s Btk HY L a8 Bk AP i AT T
FE (KE3), sairR, HESHMNERS

R*=0.9260 [[FERL I

SARPEAPE & (cmol/kg)

&5 (cmol/kg)

APtEH"

Bt H

M

FX1 HX1 KY1 CKO FX1 HX1 KYl CKO

A3 e ALY

A H* 4 1 L,

SEYEREEMX, H
h ik B M W K FE (P<0.01), Hid 552 e b
R A B S A8 v R
A B W B, R 0.9260, X HE— 4 F I

FieAf N TAR - 48 rp 4 8 R B 32 22l - e A ¥k
AP BB g e, T3S ek 1Y) A M R R B BT R
ik F AI™,
3 i
3.1 2T HE X g TR VAR

2% Yo gy gy Ty S

VG LT HE X A N T AR SRR A AT
AWGEEIL, T VGLIEXFA AT O ~ 20 em

15d 30d + )2 43 pH (G Rl 450 ~ 485, J& TR+
R W, VAW PELT X AT b SR AR B

a2,

JUHE, TERRVED BT I, IR S TG YRR )
FEOR, RS R ES T (HT R ATY)
Horp AP I PR, A S R AL R, Y
+ HEAE ek AL B >2 emol/kg B, AE W 43 B
AT T v R AR R 1 S A b ALY
VG 3.50 ~ 3.90 cmol/kg, i) PG 2T 8 X #7

WA AT RESZ BRI . L IRMR G pP PR BE DL L5

0 2 4 6

AR RS, IR A
T TR AR S AT E, RSN AR 1Y)
UG, B A T A NS ) R R R R
A R A R - 24 R 2% b 7 B Dy 38.90
mmol/kg, FRA=HT "7 MU W LE wh s B - SR ek
VEVERT 93 9%, MKARIR I bnif, ) UL AL A
TAR TR PR B AT SR T 2, B I Uk,
T 552 %
$ﬂﬁ¢i%iﬁﬁAﬁAi£ﬁﬁﬁﬁ@ﬁ

AHHERR IS (emol/kg) =) 54.00% ~ 73.00%, BT fetk H B

. . el (F1), Hﬁxﬁ@AﬁAgﬁﬁﬁTME

3T R2=0.7181 B2 A E L R &k 09260 (& 3), UiBise
$<0.05 . b A RS 7 21 E&WJ‘AT%i%?&%ﬁ i

) EASR A T, BTATERE L #2258

Fel 20 A b A 2R P AR B TS, X
P ALY KRG 25774 34 HY, S84 pH (B F%
. REABFTE 2 BB, Stk AL (5SS R Y
LA £ 6 % 18 pH (B A MR T g A, BT
BRI, EokK - N AE M LTS AL 5 A

0 > 2 3 PERR I LK 82.5% ~ 96.4%, W& TAMF Ik
SR (emol/ke) P M, - 4 S Bt AT 7 S MR 1 HE A5 pHL

B3 TEGSHEREESTHRESETF. LN 414 ~ 4.42, W BAK T AWEFEAL M+
THEEEF SRS S HE pH (B, I bKHb 5 Bk 4 3 R fb R HE AR (kR
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JEXA TS, Xl LUASE T HHh S5 a B
(25 5o BFHL R SRR —A4F 2 200 = o B 2 o
I H IR A 2R TG, — 7 T A v pp
FBRED) T B e IR, D — SR
R 45 A B R MR AR AR Sy A S 28 NH A48 FH A &
NO; WA AE F = AR R i HY iE A 383 W ik i
IS R 4 A G [ =X R (R T €T A NG e 4
R SCRS B P R I  FilE—20 R E Rk . T
AR AR L 1 2278 A A AR, — B RFE AR A i
3 ~ AFENBEHAEI T —UOIEIE, 3553 AR bR IR
REFR, TR St 5 Mk ks 8 7 4 LA SR AR TR A 1 1
FEOP R HUBRIAGE 7, T A ML R84 AT L
RS PEAR RO RERL 0, R g e
3.2 AHLTHLIERR AR R 5T - R R 52
ALY R LR JL R RE - 3 R e
g —Jrm, BARE R HLR s Tl
I B 35 5 4 5 B 5 7 5 B B R SL A AN B, A
Wi IR b B s S — T, ALK
PRI LA E R TEPERE A (I RdE . RIEEAR
B4, Al EEEE SRR AR RS E IR A
B Y BR, AAURHE AL R b 2
BRI IEAE IR Y, W R A
F 5% 30 7 WL RS 5 TCHLZE vh ) o 45 e AL 2
AU IR R, FEOEH 3 PR ZE nh kR4
WK ZR, 00 KY1 (5:1 IR IEFEMS +
BERRE P ) . HX1 (10: 1 P B EIRER S + B R —
ZE0) FIFXL (1001 PYJEFERRERSS + BEIR — 250 ).
BEXT R T ) 3 B FR R R T R = A AT
I, R, 3 AP BRI R RER =
5 pH H, Wb ERYE e kR B, UHE
A ALY i, AR E B PR AR 1
EEM, X GREEAMPIE T R,
BT RIE R PE I F&A £ 5 ERER,
HA—EMRZE e, RN — SR E —
PRPIFPICHLZE M I b FEtE— 24 o TR R TR
R E MR (£2), Bl — MBS
WIRR, W T HIER N 2R, S
A, KY1LARHE R 3 pH i he i (K1), 38
PEH, 4 bE AT RS e R B P K, 1A
RSN SR A AR I A LI LR R
PR Z ) VPG 21358 XA N T AR - S s B R e A o
DR RIS P A £, Hop et
GRS T B 0 R R, AR

P 0 R AT T M R AT A o ) S I3 T AR 1Y)
FbRmAL, X A BARESVER, ek Esc i
P AL A LA AL, MR K 5
PERR &L BRI RIS, AR R, E Ik
SRR Sk SR TR A B AR, AR
o RO ST R R A R

B % B5 TR ] A 2B, T AbFE R 3 pH (A
PR me il R RERA S (1), X nl et i T
ARAE A B Y KY 1 ZR BT 15 d Js BT i 3%
AR AL i, AROHBRAEAS Ma XU, H 30 d
JE AR IR RS, UL S S SR A
Tic e b P A e RS A it 9B P JRURS: 4 s TRl R SR
kg, AR ] 5 SeAl et — 2 Ik, it
FAERIK R 15 d J5 FX1 AR P 4 3 xs e ALY &5 5
9 3.1 emol/kg, 5 TER BRI Im FHE, 5 30 d 5
AFEZE 1.4 emol/kg, K TEIMAINGFAE, Ui EHL
i b ot - AR IR A B A AT — 5 I IS
HX1 A3 A AR R IR & 15 F1 30 d J5 Hxhscfie
P AP S e A — IR, H ) Rl S B
AP SRR EE A G AE LR

4 Hig

J PG LT DX AR N TR 18 I T i i P 3
AR - 4R 2% v 75 ) PR R AR o T, B+
B ANRRR R B, WO ZIRE; Hesc b AT
R EREIRE T, O S TEw R i A
Ao BT HLRES TCHLZE s S A EEAA HLG
MUERRIRZ, IEfiseH 3 FhiRZE mt: ARSI O P iR
RZR, 43318 KY1 (5:1 ME LSRR + i A —
B L HXT (1001 BB IR ER S + BEIR — A8 )
FX1 (10: 1 B HIFRER IS + BFIR 481 ). &adh
930 d WAL, UEEH Bk 3 R ALK IR IR
AR W 0 pH (H, WE R g
Bobkmg S, LRSS AR T, RN
TIEEM X MOR RN, P B
PR A — B it o - S R R s s R e A, HLX AR
Fop 3 IXURSE P4 S R fp R, IR Ry PE LT 4IX
PR ALAR AR PR b A PR AL AR i, = 252 T (R AL
AR R,

SE Wk
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Study on soil acidification characteristics and acid control technology of Eucalyptus forest in Guangxi red soil region
KE Qin], WEI Xiang-xiangl‘ 2 ZHAO Jun—yul, QIN Zuo-yul, SONG Xian-chong], CAO Ji-zhao', WU Li-chao’ *,
TANG Jian'" (1. Guangxi Forestry Research Institute, Guangxi Research and Development Center for New Fertilizer,
Nanning Guangxi 530002; 2. College of Forestry, Guangxi University, Nanning Guangxi 530004; 3. Key Laboratory of
Soil and Water Conservation and Desertification Combating in Central South University of Forestry and Technology, Changsha
Hunan 410004; 4. Key Laboratory of Cultivation and Protection for Non-wood Forest Trees of Ministry of Education,
Changsha Hunan 410004 )

Abstract: In recent years, the pH value of Eucalyptus plantation soil in Guangxi decreased obviously, and soil acidification
has gradually become the main obstacle factor restricting the soil quality of Eucalyptus plantation. However, soil
acidification status of Fucalyptus plantation soil cannot be evaluated from the perspective of active acid alone, and soil
acid control technology of Eucalyptus plantation is lacking. Based on the soil acidification characteristics of Eucalyptus
plantation in Guangxi red soil region, the acid control system was constructed and the acid control effect of each acid control
system was compared to provide a scientific basis for alleviating soil acidification of Eucalyptus plantation. Soil samples of
FEucalyptus plantation in Guangxi red soil region were collected to determine pH value, exchangeable acid content and acid
buffer capacity, and to analyze the distribution characteristics of free acid and potential acid in soil. With three organic
acid control agents ( humates, xanthulates and amino oligosaccharides ) and two inorganic buffers ( potassium dihydrogen
phosphate and dipotassium hydrogen phosphate ) as alternative materials, the organic-inorganic acid control systems were
constructed by pairwise collocation. Three kinds of organic-inorganic acid control systems with the best buffer capacity
were selected, and the dynamic effects of three kinds of acid control systems on soil acidity were measured by comparison of
acid control effects. The results showed that the pH value of strongly acidic soil of Eucalyptus plantation in Guangxi red soil
region ranged from 4.50 to 4.85, the content of exchangeable AI** was 2.60-4.30 cmol/kg, and the average buffer capacity
of soil acid was 38.90 mmol/kg. The three organic-inorganic acid control systems with the best buffer performance were 5: 1
amino oligosaccharides+dipotassium hydrogen phosphate, 10 : 1 xanthohuate+potassium dihydrogen phosphate and 10 : 1
humate+potassium dihydrogen phosphate. After 30 days of application of the above three acid reduction systems, compared
with the blank control, soil pH value increased by 1.17, 0.98 and 0.73 units, respectively, increasing by 25.36%, 21.24%
and 15.82%. The content of exchangeable Al™* decreased by 2.7, 0.8 and 2.2 cmol/kg, respectively, by 74.07%, 24.07%
and 62.04%. The soil of Eucalyptus plantation in the red soil region of Guangxi is strongly acidic. and it is slightly sensitive
to exogenous acid and susceptible to acid damage. Exchangeable AI** is the main exchangeable acid, and its content is
higher than the critical point of crop aluminum stress. Eucalyptus growth may be subjected to aluminum stress. Considering
the effects of three acid control systems on soil acidity, the combined application of amino oligosaccharides and dipotassium
hydrogen phosphate was the best for acid control of Eucalyptus plantation soil in Guangxi red soil region, and the results of
subsequent field trials need to be further verified.

Key words: red soil; Eucalyptus plantation; soil acidification; organic materials; exchangeable acid




