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1.1 G AR

B R TR T A PE AL IX (41° 42" —
42° 17" N, 122° 27" —123° 20" E), EiLTHIK
it =6 Ml 32 R AR X, % DXl AL AT P R,
BEARIR, & T 2 KB M 2 R, AR
R®82°C, H Mmt%r27532h, F 1 7 i 160
d, #FFERTE, EEBHR, SMEE2E, 244
K% K £ 600 mm 2 A7, AF V-2 AH X8 B 62%., +
B —, FEUERIMIAREE, b X S
KA AR BN A IOR G Ao AR RE i FH P 2
%, Hiti 7 XRWE, AL LS IR 2505
RAA N E, IELIA . BERE D 25 AT
R, ZHEERAMMH WA T, Y%
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FHAERR, VEBUEZEFAE 1 ~ 5. 6 ~ 10, 11 ~ 15,
16 ~ 20 F1 21 ~ 25 AEAY KM, 5o e Hes oK F A
Xt B (CK ), AT 1) 8% S5 R M AR 4l HE Al
B it IE =R R AR B S R 2 A B L3 ~ 6
A, REXKZE (0 ~20cem) MITEZE (20 ~ 40
em) HHERES . SRAIMIAERAE, S AN
O ECE A, RIS IR AR, HERCREE
Jei S 63 TR 1) A R R 0 e AR s 2 A SR TR 0 A o
W, WRSEEE, BERRKREARKTE, X
FH 4 43153505 0.85 F110.15 mm 7, B HEAYE
%M.

AR R S . - AU R 3
AT B E (MS2000) 5 +HEF KR (SW) F
FMEF it A g s H3E%5E (BD) SR IIE
AT E s pH (K 16 2.5 5 1) R pH 3470
E; SR (EC, KB S5:1) KA SR
FE; HHEMHE TS HE (CEC) RAPLE Ba™ 52
e, A LARIE R TINE

AR S FEARIE « A AR P R FH s AR
AMIEINARIE DA FINSE 5 4 ORI 2 R B
FERIEIATINE ; A E iR A AL il - 1
BRI ;AR iR R R S AN AR R -
SABRPTH sk BTN E O s Ak A R R R
BER AR — ST IR TINAE o
1.3 St

K Excel 2019 Xt 4 o B0 #F 47 #i AL B fiff
FH SPSS 18.0 X 4 1 57 43 & f AT B N 2R Oy 25 41
Brffe/h i EHE2ZREAR, RIS R ENE
( P<0.05), Pearson #15C#T, HRIETHTE5H,
JH Origin 2021 Xf SPSS JpMréf R &l #1722 141, i
it Canoco 5.0 il 70453 #T (RDA) 7l

2 ER5HMH

2.1 AS[RIFAE AR PR A A AR

BEFPAE AR BR B, Btk R )2 (0 ~ 20 em)
3 pH SRR R (R 1), SR pH 5
5 MK HE A EC B S BRI, -3 EC R BD A8 fL 5
pH AHRZ, ZIEHEMG RS, & FhiE e + 1
BD % % = T #8 # K (P<0.05), SW Al CEC %% {4
L B A AEAR BRI RN, AR AR R £ SW R
FART AW, 14 CEC 2 A 3, WERZ
BEMESEH T3 (20 ~ 40 em ) pH BlF# AF R 5 SE 1%
EH S (£ 1), HAFEAARE pH 355 T3
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JZ4E; 5 EC R SW LR I BERR AR BRI fin i
i, 5RZ I EC R, 3 SW S5EkH K H
HH L B35 AR (P<0.05) , BD B2 R 4F FRJC i 2
ks

Bt SR AR S, R W R T ER K
M (F%2), RZLERAAER R 21 ~ 25 40,

b HERRL AN ROk N e T A R AR A PR L
(P<0.05), A B4R FREEJZ MR - S0k 2H hl
ARAEEA—E, AR i B AR AR BRI e
R ARG, A5 L R Rt 5 i o L i o AL 4 PR3 i
TR, RJZ LIRS B0 TR R LR

k.

(T

x 1 AEHEFRIEES M T B

TR FEAERR LS5 R & A PHES 723 i
(em) (4F) ot (pS-em") (%) (geem™) (cemol + kg™)
0~ 20 CK 6.94 +0.07a 125.57 +72.20b 29.14+721a 1.76 £ 0.37¢ 18.33 £ 10.08a

1 ~5 6.19 + 0.56b 664.25 + 325.62ab 8.60 + 1.53b 2.44 £ 0.10b 18.94 + 4.58a
6 ~ 10 6.14 £0.13b 843.00 + 428.87a 11.17 £ 3.53b 246 +0.14a 13.34 +3.24a
11 ~ 15 6.23 + 0.06b 24725 +11.67b 10.52 + 2.35h 2.45 +0.06b 33.66 + 33.49a
16 ~ 20 6.63 £ 0.05b 428.93 + 335.98ab 13.40 £ 0.03b 2.35+0.11b 23.09 £ 26.90a
21 ~ 25 6.84 +0.16a 273.27 + 186.44b 13.04 £ 2.95b 2.34+0.11b 40.36 +41.19a

20 ~ 40 CK 7.23 +£0.04a 67.23 +£29.71a 20.60 + 3.66a 2.30 + 0.06a 70.09 + 82.61a
1~5 6.70 £ 0.17b 93.70 + 1.98a 11.15 +2.82b 248 £0.22a 16.55 + 1.57a
6 ~ 10 6.41 +£0.28b 143.53 + 65.53a 14.51 £ 0.79b 247 +0.12a 9.18 £ 7.87a

11 ~ 15 6.77 £ 0.51ab 96.05 + 65.41a 13.47 £0.11b 2.45+0.32a 29.65 + 33.69a

16 ~ 20 6.78 + 0.23ab 115.75 +37.19a 11.99 + 5.15b 243 +£0.02a 23.42 + 83.23a

21 ~ 25 6.61 +0.05h 134.35 £ 91.74a 14.77 £ 2.31b 2.36+0.21a 20.29 +34.15a

I [l L2 FFURR/NG TR R R AR IR BOESHR] 22 53k K (P<0.05), T,

R2 AEFEERIZEE I T VAR (%)
FIHIAERR 0 ~ 20 cm 20 ~ 40 em
(4F) Bkr Bk R Bkr Bk Wk
CK 2.52+0.16a 45.02 +2.33a 52.45 +2.49¢ 2.57 +£0.50a 45.54 +7.52a 51.89 + 8.02b
1~5 1.80 + 0.24b 31.80 + 1.48¢ 66.40 + 1.73a 1.73 +0.18ab 31.80 £ 2.51b 66.48 +2.69a
6 ~ 10 1.33+0.21b 25.35 £3.10c 73.31 £3.31a 1.28 + 0.58b 25.44 £ 8.19b 73.29 £ 8.77a
11 ~ 15 1.53+0.11b 27.88 = 1.15¢ 70.63 + 1.26a 1.84 + 0.23ab 33.10 £ 2.63b 65.06 £2.93a
16 ~ 20 1.37 £ 0.03b 2642 + 1.47¢ 72.21 £0.65a 1.78 + 0.05b 32.56 £ 1.56b 65.63 + 1.61a
21 ~ 25 1.97 £0.37a 34.15 +3.00b 62.88 +3.34b 2.05 +0.45a 33.01 +4.38b 61.94 + 5.38ab

22 AS[EVFRREAERR A 3EAE )
22.1 THEAHLK

222 HHELFMBHA
BEA AR BRI N, 39 A UM R S i e

WitE PR AERRYG I, A PR S e s
FEAR (B 1), RIZHEEAPIRS R 6 ~ 10 43
Fhrm (1938 g+ k'), #HE MR B+ HE4 Bk
SHE D EWMA41.9% (P<0.05), 121 ~ 25 4%
EHfK (1234 ¢+ kg ), B MK H 506G LAk
TrEIEAL 9.6%. WAKZ AP S BEAE 11 ~ 15
B (1578 ¢ - kg''), BER TEH KM
(P<0.05), 5RZ A ALK S =K.

JEREIR, RZHIELE GRS TWRZ L (K2),
FIAEAFRRTE 6 ~ 10470, REZATERZHESAEGE
WA, SN 256 71 164 g - ke, HIETEEHK
FH 48 i 10K 1.60 FI1 102 £ (P<005) 5 7E21 ~ 25
i, RZHELEEERM (123g- ke'), Wik
K IR 1.34% ., F)Z2 TN 32 3R A
TG ~ 104FER I B K (047 f1020g - ke ),
AR R 39 B 2E N 7.47 F115.99 £% (P<0.05 ),
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251 0220 em 223 TIESBEA R
_20-40em 22 - 198 4 T 0 A I A 4 R 380 20 38
FEAR (I 3), MAEAFEFRTE L ~ 516 ~ 10 4EHT,
b RE AU RN A 094 1176 g - ke,
iﬁ 5 R K T 4% 380 K 1,14 0 3.01 4%, i f 4F B
TE 11 ~ 15 4F 11 1) -+ HE 4 0 & B AR X Ba s, 7E
16 ~ 20 4ER 38 o (316 g+ kg™ ), BFEH K
K 6.21 f%, BERIAERREN, TRZ L4
B SE R A, FIAERRAE 6 ~ 10 4EHE 5
B, BB R SR K 684 1%, RIE+
7 W SEAT S8l o B R A I R KR 2 I8 s R G
T T e, (ERRMAERO |~ S AR T RE . BOR
SEBRBEN, T 72 )2 AT SO o B SR I ARG,
B AEAESR LRSS R RIEAEBRTE 6 ~ 10 4FIE 5 s (145¢ - ke'), 7E
e Fl— 42 EARFEVING TR RS [ R A BRI it S b [a] 22 573k 11 ~ 15 ﬁzﬁﬁﬁ%?ﬁ%, ﬁ%{@?ﬁ%?{ 11 ~ 15.
BFEKA (P<0.05), FH,

20

HHR (g - kg!)

a 0~20 cm a 0~20 cm
30 % . ]20~40cm 05 % . ]20~40cm
2.5F a
0.4 ?
=20 T:D
—?D < 03}
s 2
= ®
02}
N 1.0 % b
bc
b
0.5 0.1 be
C
0.0 FFESHIEH Sasbia B e sisaniany 0.0 =
6~10  11~15  16~20 21~25 CK 1~5 6~10 11~15 16~20  21~25
FIRAERR (4F) FIREAERR (4F)
B2 AREAMEERIEEFEIEBEISE
0~20 cm 020} 0~20 cm
5r 20~40 cm ~ |20~40cm
r a
2 0.16 |-
4 ' ab b
- 7, % b
o 3L ;4 0.12
o b o .
= a b Z 0.08 |-
& 2 4
c b b b B |
1r b 0.04F ¢
d -
CK 1~5 6~10  11~15  16~20  21~25 CK 1~5 6~10  11~15  16~20  21~25
FIAEAERR (4F) FIAEAERR (4F)
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16 ~ 20 F121 ~ 25 4FAR (bR
224 HHEHELE

A AR R AR BRI I TR (& 4),
FRREAERRAE 1 ~ SARRT, K2 T & & T
PR 38, I Ui S b Ak A B A L B
FRAE A B I 2 BRI 3 . AIMBEAFRRTE 16 ~ 20 4F
B, 82 A o AR T R M R AR
43.5%, MIET 1 ~ 54 T 5 500 & 5t 0 3 PR AIK
58.9% (P<0.05), FHEAEPRTE 21 ~ 25 4FEH}, W3R
JZ T HEERE R B AR (0.08 ¢ - kg ), BEEHLK
FH - 98 R P o PR 46.1%, W.3%)2 580
Ry R R N S SR I (SR 7 N T

0~20 cm
a - [20~40 cm

. L

030

0251

0.20 H

0.15H

MR (g - kg!)

0.10H

0.05 H

0.00

E i Ei EE
6~10 11~15 21~25

FIEAERR (4F)
B4 ARMEFRTFEIHSE

2.3 AFIFEAFRR e . R, BRESEITR L
RZLIEBA L (C/N) *ﬂ%ﬁiﬁﬁﬁ*ﬁfﬁﬁﬁiﬁbu

CK 1~5 16~20

Mg (£3), ZIERER 7.52 ~ 11.61, 5k
WL (C/P) Bifi iR AF BE AR 38 N i ARG, 722 507 Fl

447 ~ 31.66, SEHAHALLY, KPR+
BEC/P P W% 38.4% ~ 85.9%, -+ YE A WL (N/P)

®3 AREMEFRTER. K.

Bif A A BR ES M REAR, A2 3hiE FEl o 0.50 ~ 2.88,
5 5 MoK H M b, 45 RO AE BR A HE NP R R
16.7% ~ 82.6%.

3% 2 A 1 C/N BE A B P A AT B B 8 i
Hm, AEShIE N 7.72 ~ 1479, 5 £ H K HAH
Fb, #FRAERR 9 CO/N N 9.1% ~ 91.6%., +
9 C/P e A ot ol A A1 B 38 i B A, A8 Sl LA
7.82 ~ 30.64, SEEHL A HAH L, AR AR R 435
C/P [#AI% 48.6% ~ 74.5%. 33 N/P %% (A B b 45
BRI INMRAR, ZEShyE RN 0.90 ~ 3.90, HgEHik
HAREL, £ FHEAERR 38 N/P [EAK 71.5% ~ 76.9%.
2.4 HHEAREE N5 R S RS

T 2 AN (7] o A A PR 3 it % b 1 9 PR B R T
F 3 ) AR SC A BrmT A (IS ), Al 4R
W5 - genb o & & 4B R S0 2 35 1E A
X (P<0.05), H5SW. &8 fc/p it g R
M (P<0.01), 5 BERR ARy A& 8. 3L
BREL Ry B3 MO8 (P<0.01), 5 C/NE R
FIEM L (P<0.01), A ML S H 200 2 W E E
O (P<0.05), 54 A4 W 54 10 25 1E AH O
(P<0.01), 5N/PREEEGAMEKL (P<0.05), &R
SR B IEA S (P<0.05), ShffAE. 4
Tl AT R0l S A B 38 IE ARG (P<0.01 ), B RS
LWL A R RN A S i R A G (P<0.05 ),
S5 R I W E B A OE (P<0.001), 5 C/P
HN/P S 5 3 A 5 (P<0.001 ), A 545 C/P
AT N/P S0 25 A5G (P<0.001 )s RDA 4342
( E16), RDAL Fil RDA2 it B R 434l by 82.27% Fil
12.01%, RDA1 1 RDA2 [ R i1 B ik 5] 94.3%,
HEP &5 T 5E . Mok, BPRLFN pH XA J7 20 1728 5
1) i % B2 43 M 65.2% . 9.2% F17.9% ( P<0.05) ,
SR AL ) EELIAEER F- AR ] p e f KN i

BT FITELL

0~ 20cm 20 ~ 40 cm
FIMEARRE (4F)
C/N C/p N/P C/N C/P N/P
CK 11.00+0.81a 31.66 + 4.20a 2.88+0.31a 7.72 +2.08b 30.64 + 11.69a 3.90 +0.69a
1~5 7.52+1.56b 19.49 + 1.21b 240+ 1.11a 8.68 + 1.81b 7.82 £ 1.87c 0.90 + 0.04b
6 ~ 10 7.78 £ 1.58b 11.81 +3.41c 1.49 = 0.16b 8.42 +1.26b 8.48 +2.16¢ 1.00 = 0.14b
11~ 15 10.14 = 1.39ab 9.34 £ 1.25cd 0.94 +0.21cd 14.79 + 4.26a 15.75 + 3.87b 1.08 +0.08b
16 ~ 20 10.51 + 6.34ab 4.47 +1.68d 0.50 + 0.14d 8.35 % 1.06b 931+ 1.51he 1.11 £ 0.05b
21 ~ 25 11.61 £ 4.67a 6.15 = 1.26d 0.63 +0.27cd 13.75 + 2.14a 13.27 + 2.74be 0.97 +0.02b
i C/NL C/PL N/PAMIRBRALL . Bl . AWk,

S
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ER R 0 | @ *9 00 @00 00
pHiospl @ © @ 0 S 0 000 0O ® e 0.8
SW fosios sw @ @ ®e 0 o000 ® e ’
BD [0 -0.43-0.89 BD o0 ® o9 e 0.6
EC 067041 FC ®0000® 060 0
CEC fo2045 m:o ® o0 e oe° 0.4
Clay }0.630.74(0.61-0.47-0.5 WY N KN NN K ] &8
Silt [0.650.77/0.65-0.40-055021 09 5L @) @ @ © @ @ e e 0.2
Sand [0.61-0.79:0.640.50 0.57-0.41-099-1.005a0d @ @ ® @ @ e 0
SOC 061 0.55-0.35-0.45-0.440.46S0C . 000 @
el 0.680.3 0.86 022066066068 0T34 P D S ® © © @ —02
TR -0.68-0.480.37 004 0.23-0.59-0.600.62/0.49 03D ® & © @ ©
A% [0.61 4074066045 0.57-0.40-0.89-0.910.900.26 0.74 (168 gﬁ;‘s. . . -0.4
B [0.61-0.85-0.690.50 0.47-0.96-0.88-0.890.89 0.49 0.66 0.55 0.8FT 54 i [ X ;
SRR o5 0.65 0.58 0.54 jeted -0.6
C/N 0.46 -0:41-0.4¢ -0.56 C/N
C/P }0.600.70/0.84-0.63-0.390.47 0.69 0.71 -0.71 -0.44-0,46-0.80-0.83 CIP . 08
N/P }0.720.73/0.71-0.50 17/0.72 0.75 0.74-0.40-0).37-0 33-0.79-0.82 0.90 N/P 1

‘&@_ <Ooo©o NN \qﬁs%\ § O r@' @&%@x\;@@%&%@

E5 TEEIMEETFLTERARNEXERE

H: EC. CEC. SW. BD. Clay. Silt. Sand. SOC 435 S BB F 2okt

s SRR 0,05, 0.01, 0.001 7K B A0,

ch SOC
xX
>
o
o
<
)
o

H
CEC P
oo
g
-1.0 RDAI (82.27%) 1.0

6 TEIMEEFETRBAMTRSH (RDA)

N, HHERPRL AR pH 5 C/P. N/P R AT 2 i
FAEAHR (P<0.05), S5AMER. 2%, WA, &
W, AR O/N 2 B3 A E (P<0.05), T
kiS5 HAH R, 5 /P, N/P I A4 5L B 35 1A 56
(P<0.05), SHPUK, 2%, WA, 2. AL
WA C/N 52 0 2% IEAH G (P<0.05), Hivp ek di
BN A ENE T ) ff R e =i o MonteCarlo £ 56 245
R R] L3 REE R 7% A i v B
—EER (F£4), R BB, pH, kL, SW,
BD. EC il CEC 1y 5 B AR R FE AR, fif Ff 2 49 il

FOKE L FRRL, BYRL. BMRL, AHLER, I ke

JE652%. 92%. 79%. 5.4% . 5.0%. 4.0%. 1.9%
F10.2%.

x4 TEREERFHTERNDNEZEHF

WEE MR (%) F P

WL 65.2 18.8 0.004

iz A 9.2 33 0.032

pH 7.9 3.6 0.032

Foki 5.4 45 0.010

& 5.0 2.8 0.062

A 4.0 6.2 0.020

GRS 1.9 5.5 0.018

[R5 s 0.2 0.4 0.738
3 atie

3.1 AR RER AR AR IR 1 A5k

+ AR IR A A A IR A i )
fabro AW EIL, BEFAEAERRR M, +3 pH %
FEARG LTt ELA R AR B 152t = b 1= 438 pH 941K
T8 MK 14 iﬁé%ﬁﬁﬁ%i&li_iﬁﬁﬁﬁ/ﬁﬂlﬁ
TR BRIS . FrEEs T R
Wt b PR A B, BEFAE AR B 5 Rb@ﬂéf@,i
8 pH BB REAL, X S5ARMFFREE A 2. X THE
PR R sGit, EUE MRS AR A = K 1Y, A
R REAR 3 2 B B AT ME, 5 1 1 pH [

S

(T
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L B R pHE 6 ~ 104E )5 2 |
FHtas, 1054 PLIE LR LA 56, Cai
a0 VRIS S, A LI 7 A S LS R
BH B T-AE -5 H e R SRR kK AL 2 LR A
PRAS A R R %, T FE L i B, SR
b A-% pH 218 T .

T EC 2 b BT K % B B YR 3R
B2 Bk )2 L BC BERMBAEBRSER NS
FRAG, X 5% ks 2 r R g A — 5, £2
THEECTE 6 ~ 10 4EZ 2 L@, XrlaeHh
o 2 R B L et it P P A 2 e A I P
TE LR IZ R P, MREIRTE 6 ~ 10 45)5, %
J2 SR B, X T AR R ALt T R, L)
Fe AAUIERBCNG , 7 R A AL T 0 ARG, I s R
LRI R AR A 12 KR 3 BC AR,
HB A+ BC RTG53, S0
S R M AE 2R, JERK I T iER

AU R T S A Y B P, TR
IR SIS W AR L BRI, ek
BREEH A, SRR SR RIS AR, B
KL RIVRE £ e 2 R RN AR AR BRI N T RARG e 3
HEK RGBS TR, 3K St f, %
BEFRIME R R RS, BETTRRAR T aemk . 4.
B AR, AR T IR AR I e e 0
336 2 DR A R R S U R A R SO HLAR R B . Ak
VAL B ATFIVEDIAR 2R SR 2 R B e 5 +
SR AR RS T S B M LR AR,
TR MM AR ER, MR A TR Bk, F
OSSR S R S B S TR
BERMRELARRRAS I, o TR SRR, bk
Ay T IERIBRREK TR 1, MR )R
BORLEART & B TR, kA i TUR)2
g,

32 ARSI B AR AR R A 1

OIS M+ WL s T RE stk 0 g, LR
FIRAE RIS K ST I R i sy, X S5LRR
25 20 P PG ORI A7 45 00 %6 VA
FELE A B VLI AT S I A R i
SEHA HLB g i, (e R K3 P i P AL AR A 5
SRR RO AR 30 25 5 - A M IR A
R R R PR, T IERR B AEAE ) T M. ItLAh,
W58 % T e R s A 2 e A B 2o L - M
Xt AR [V 2 43 HURR (940 A% 2, 389 1 e AT

RRJE A, 51 3 A R AT B A3 1
FIREA, AP L ), S ia L
i 2 HEREAI

R TRE R K TS FRCE, i
AR m N E B T AT X e R A
BEFAEAR R SE TR S AR, X S5 AT AR ST 25 5 AH —
FUOL B A AP i R I RE S 1
WROTRM R, IE LR AL B, MEE
BRTE 6 ~ 10 25 RIS A MR A 2 TR,
X AT B R A S S+ S B A T R R
RO B Tk Y BeAl, PR AR
BRI K, R4t i 1 4y e B R 5 v 1 ) i
Jiti S - SR W R SR i ARG, R T
R YR S Y R R R SR L R
ff R AR

BERAEY A K A E o B R B B R Y
BT, HIEPEEE SRR AR, R
BUN2 SRR . St )2 11
S WERER AR BR BN, X5 Liu 4 Y BTy
SH—3, XSRS, SRS R EA
VERRSE FIBEAE B AR G T2 BP9 2 L3P e 1)
FIH AR, BT RGP B E, SEEEREL
HErp BRI YRR AR P U R, £
WG B A A AR AR, T A A 1 W RE
55 1000 S AR AR FRTE 21 ~ 25 4RI 1A
Tt MR AR 3 G B0 A SRl A
[ BE 5, X R EER 2 1 R R SO i
K F R EETWREZE (P<0.05), 1ERMHEER N
1~ 5F16 ~ 10 4Fm, b 2ol & it o I 2
G TRE, X ATRERE KRR N T 13w
B RS IR 2 RURS: ,  FAAEG - 498 4l 1) A RO % R )
AEJ.

I IO L R R A BRI AR, X ]
AE R P R o Rt e, (RS A AT 56 W
ST AORIE G, 80 T AR A A T B
Pz Ry, et AL ARG HERRAT, i T
TIEAEEIE R, BRAR T R Ak g B T

N[ Pk A BRI it s+ Sy B . R Bk
FRRBRSE L K 3500 Fr i i SR ok, HIEE 32
- 3 H Al DR R ) R R BB I . - 39 R G 2 4
gy (ERRCAUEYRL ) Rl 5 58575045 4 sl i %
JM AT S AR TN L A4 AR 7 7, RDA 23
RABUESE T X —4518, HIRALARRE )52 -3k fn

S

(T




| T T

——

rhE SRR 2025 (2)

RS pH B4 BRI, A6t A AR A S R s
FRLE RN, ISR E T, X5EER
2 LU S SRR B, 1] BRI R TR DR
o PR 2 BT A3 R R Ay [ R RS o, AR A
2800 AN, T M A R K A XA B
T A B S (s R . A OC R B 2B
ek R AR R S S SW A i F IEAMSE, SW
T SR A P AR R s R 4k, I
WP REY B B RS S M R
w1 AR AE S L Bz Ah, HE pH AT R
M VEDIAR 2 A4 Kk B T i R R A LR, X
SLELAE Y ST R WA DL A B 52 SRR 1Y
s, HY5 pH 2R EFAHIE, X5
—3,
3.3 hHEmk. Al BEASARAIT R R AR AR R
(hAEAk

TaERR . A B R U T R
TEFRR G R R TR, AE kWA HILAR 50 ik
RHEAR, T4 C/N BEFAE RIS 2 b,
LA HLBRE PR VR FHIA S, - SRR 2040 B A i
AL TARFERRZS 2, 14 O/N R 32 Rl 4R BR
MRS, — 5w, bk & b e sh
ST FAAR , i R AR AE S s ST
i, TS EET A VISR M, S+
HER AR R PO BERRE AR BRI, L o/P AT NP
SRR, A TR 4 C/P R N/P A2+
BEApprm, SORF A uEnEE KT 2R
FA AL, -+ C/Pp I N/P R, AR AR 1
HEN/P Y/NF 10, R EEZH T KR E. ¢/
PR C R AR bR, R A B
BN, TREAT S50 B R 5 T RE R PR A R AE it

4 Z5ig

Bt e AR AR BR IE K, #R)2 e E i
KA BN, SEEM KA, 15 1 1
pH W EFEAL, 13 BC Fobyki & sl wahn, +4%
IR AL AN RAARA

TR it i i J S AIAT AT (2 E A BILAR . A Bl
RS T2 500 B, (BEEFMEAER M 6 ~ 10
ENE, BRBELSMY LR S B BT R, B
HR I 1 it S b R e R v R 3 R R 43 b
Fo BEFPAEAEBRIG N, Rt bk A R,
ABEET R LRI 58 O/N BT, REE e

N/P TR,

Zi b, BERE R TR it S - SRR AR AR O R
R IR IR, R R BRI B AT it 1 i, %&b
= W G S ) Wi W Y 3 = 4 e B 5

A2 KU, BHAE it s b+ S L AR RE Ty ik — 4 R %
A
SE K

(1] 9IS, A, REZE. SOtk LRI, fAemeg S
W L] s E R R, 2015, 48 (17): 3515-
3523.

(2] B, ke, ZEsPl DUIEIRZK S e B ol A= 7 Ko7
L)1, PEARSIEE, 1983 (6): 3-5.

[3] LiQJ, Andom O, Li Y L, et al. Responses of grape yield and
quality, soil physicochemical and microbial properties to different
planting years [ J |. European Journal of Soil Biology, 2024,
120: 103587.

[4]  tpfr. PHORRE KB, BOERl AT [N]. el
Hilz, 2022-05-26 (8).

(5]  FINS, sk, hfdk, 25 APLEHULECHEXS B3 N,O
HEROH NH; #2052 L1 ], Aok AR BETE, 2023, 44
(4): 701-711.

(6]  VFNZY, LmES, BRoH, % HE BRI LR 1 0R
SrRFEGT (1], RIS ARR, 2024 (4) @ 102-107.

(7] sK3EEE, BUEA, R2ZW, % AFFRAEROERZ 7+
A M B E M Z R ()], TSRO
g%, 2023, 41 (1): 150-159.

[8] Li L Z, Zhao C S, Chen Q F, et al. Study on microbial
community structure and soil nitrogen accumulation in greenhouse
vegetable fields with different planting years [ J ].
2022, 12 (8): 1911.

[9] ZhouZ X, Tian F, Zhao X, etal. Short—term but not long—term

Agronomy,

perennial mugwort crop increases soil organic carbon in Northern
China Plain [ J ]. Environmental Science, 2022, 13: 975169.

[10]  GEXBHEH, XL, REE, 5. BOEF A AR R LR
TR EREE RO [T]. PR, 2023, 44 (12):
6982-6991.

L] wbdie, S92, BUmEde, &5 HOGHE LR &
AR B LR SAEAERR G R [T ], P S I0R,
2020 (6): 83-88.

[12]  WESFEE, sREIR, mofE. TBGR EOR RIAFE R BBt
FERA) LIRS SREmEe (1], EES
RIFFAE, 2016, 32 (4): 603-608.

[13] g%, Jmg, BT, 5 AFAER SRR UM e
BCRALN (1], Bl R, 2013, 30 (7): 994-1001.

[14]  Tivz, sk, AT, & REBGLR KL RESERZE
Hles [1] TRl 2023, 51 (16): 1-8.

[15] 2, Bk, e, % REBGELVIR ., FEUSE LR
L)), AR, 2019 (5): 161-168.

S

(T




| T T

rhE ISR 2025 (2)

——

(T

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

FFER, XUSCHR, FEHE, 25 SSRRTEARbR L A O I
TRt L], AdtMal R 448, 2018, 46 (12): 75-86.

TAEE, ok, RTUIR, A FIEAR R SRRt S b i
SAEHER R EE I (1], Aol PR AR, 2021, 40 (7):
1601-1610.

Han J P, ShiJ C, Zeng L Z, et al. Effects of nitrogen
fertilization on the acidity and salinity of greenhouse soils [ J .
Environmental Science and Pollution Research, 2015, 22 (4):
2976-2986.

BRR, R, WA, S R FIRE AR R 6 3 LR
PP B I BERE T 52 [T]. TEoRfOl R, 2024,
52 (1): 210-218.

Cai Z, Wang B, Xu M, et al. Nitrification and acidification
from urea application in red soil ( Ferralic Cambisol ) after
different long—term fertilization treatments [J]. Journal of Soils
and Sediments, 2014, 14 (9): 1526-1536.

Bouaroudj S, Menad A, Bounamous A, et al. Assessment of
water quality at the largest dam in Algeria ( Beni Haroun Dam )
and effects of irrigation on soil characteristics of agricultural lands
[J]. Chemosphere, 2019, 219: 76-88.

WA, FHEE, SRS, SF AR AR R AR AR R 5
i LSRR M AL SR (1], AEASSEAR, 2010, 30 (7))
1853-1859.

Ye C, Zheng G, Tao Y, et al. Effect of soil texture on soil
nutrient status and rice nutrient absorption in paddy soils [ J .

Agronomy, 2024, 14 (6): 1339-1339.

Liang F , Wen Y , Dong X, et al. Response of activity and
community composition of nitrite—oxidizing bacteria to partial
substitution of chemical fertilizer by organic fertilizer [ J | .

Environmental Science and Pollution Research, 2021, 28 (23):
29332-29343.

FRTR, IKIEME, XU, AF PR FR X AL B A 1
ARSI ()], AEASEEAR, 2015, 35 (5): 1452-
1459.

A, Bk, IO, AR AN R R R AR BR R AT ] 1
Hewk . A, BERADAERILRE [T]. KRR,
2022, 36 (1): 288-296.

HARTE, AEWRET, EHFY, 5 RPCSHAE AT L
R AR S AR iE—— LA R A N S (1], TR
WH9E, 2022, 39 (4): 1322-1332.

WRilkZE, 9%, P4 BURMRGA I G A At - el
BRLE R IR AR ALRRAE (7], KR OjdE e, 2020, 49
(5): 33-39.

LR, RIS, F4ihn, 5. ANFZEEER B 1
HEA WU AN R DI RRRAAE (1], AL, 2024,
55 (2): 326-337.

ZEWEAY, DUBE, RPAER, AF BEHURGMACZR SN R AR
AR BRAR - A DU MR B L S B T AOARDGHE (1],

iR, 2022, 43 (10): 4639-4647.

BaAh, W, EAh, S5 AR SO A4 E 5oy

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

S

B R T (],
76-84.

A, KK, ST, AR AR TR R TV R R 9 ) 4 4
S A SR e Anfs e s [0 ], R3EE Rk, 2023, 54 (3):
596-605.

dEF Y, 2023 (22):

Jie Z , Dan W , BaokuZ , etal. Responses of soil aggregation
and aggregate—associated carbon and nitrogen in black soil to
different long—term fertilization regimes [J]. Soil & Tillage
Research, 2021, 213: 105157.

BUIGRE, 7RI, BOMDRSERESEHZ T R LR S
HOREETE [T]. sPEJRSE, 2019, 32 (5): 45-49.

XF, ZEmR, AR, A HOGIRE KRG & T REZ
FHO AR ()], WEBHEK AR, 2024, 43(2):
61-66.

SRECE, EFN, AW, SF R FIREAR R Bt R 1
SR AT AR MO SRR s [T ], Aol TR,
2022, 42 (1): 77-82.

R, EATUAZ. H g AN R R AR R BT S KM 1% pH
H B SRy AR AE AT (D], 2 N AHE, 2022, 13 (1)
69-71.

oo, PR, MER, S NR R B v A AR b 1
JeF oy Rl G @ A AR RS (0], BUREE 2, 2023, 46
(23): 22-31.

AP, S, D&, & SN I XA ) 1A Oy
X EHET R (1], P ERRE, 2024, 40 (8):
91-100.

Mai W , Xue X , Feng G , et al. Can optimization of
phosphorus input lead to high productivity and high phosphorus
use efficiency of cotton through maximization of root/mycorrhizal
efficiency in phosphorus acquisition? [ J ] . Field Crops
Research, 2018, 216: 100-108.

Liu G M, Huang B, Hu W Y, et al. Long—term vegetable
production significantly reduces the selenium adsorption in two
typical plastic shed soils [ J]. Agriculture, Ecosystems &
Environment, 2022, 331: 107-910.

Bian T, Zheng S W, Li X, et al. The variation of soil
phosphorus fractions and microbial community composition
under consecutive cucumber cropping in a greenhouse [ J .
Horticulturae, 2022, 8 (4): 320.

YanCZ, RuoNL, LiYW, etal. Threshold of soil olsen-P in
greenhouses for tomatoes and cucumbers [J]. Communications
in Soil Science and Plant Analysis, 2010, 41 (20): 2383—
2402.

Jrie, Besk, ER, S Bl LEERER REUTH LK
SR [J]. IRBERME, 2023, 44 (1): 452-462.
TR, e, P, S5 JTEMRT IR R 4 URE
Jei R (7). PREER, 2018, 39 (2): 909-915.
PEUK, XEF, SEEK, AF KB A UL 3
Mo SRR R AR [T ], e R E R, 2020,
43 (4): 76-82.




| T T —— (. [ |

rhE SRR 2025 (2)

[47]  ZZ, KB, MWL, . WA PUE S 1A i B X mineralization during a dry summer [ J ]. Science of the Total
e FH - SR VA R D 52 [ ], iR, Environment, 2023, 899: 165749-165749.
2022, 38 (1): 21-26. [51] Moyano E F, Manzoni S, Chenu C. Responses of soil
(48] RIEWH, MG, skEAK, S5 ASTRDACHS it XS 2% Fl 4 4 heterotrophic respiration to moisture availability: an exploration
Ji 1 S AN sz [T ], TLORR R, 2018, 46 of processes and models [ J]. Soil Biology and Biochemistry,
(23): 371-374. 2013, 59: 72-85.
[49] Krull E S, Baldock J A, Skjemstad J O. Importance of [52]  XUgrm, Bewh, ABE S5 BRYT =M IISE R I 4 5EA L
mechanisms and processes of the stabilisation of soil organic matter WL o e ) Jp AT FRAE [J]. LsEidf, 2017, 48 (2):
for modelling carbon turnover [ J ]. Functional plant biology: 399-405.
FPB, 2003, 30 (2): 207-222. (53] o7, RN, Bum, AR i I U M DX SR A0 R b L
[50] LiHC, Frangoys A, Wang X L, et al. Field-scale assessment . A e E LA B T R [T ], MEEReE,
of direct and indirect effects of soil texture on organic matter 2023, 44 (2): 954-964.

Study on the effect of planting years on the physicochemical characteristics and fertilizer supply capacity of soil in
facility vegetable plots

CHEN Liang-liang', ZHANG Hong-ling'", SUN Ling-ling', DUAN Yun-si', ZHANG Jin-xin', LIU Xin-yi', CHEN Yi-
yang', MA Guo-feng’ ( 1. Key Laboratory of Eco-restoration of Regional Contaminated Environment, Ministry of Education,
Shenyang University, Shenyang Liaoning 110044; 2. Institute of Technical Innovation, Shenyang University, Shenyang
Liaoning 110044 )

Abstract: Continuous cropping obstacles are caused by high-frequency continuous planting in medium and long-term
protected vegetable fields, and the soil has problems such as decreased fertilizer supply capacity, nutrient imbalance, soil
acidification and salt accumulation. In order to elucidate the changing law of soil physicochemical properties and fertilizer
supply capacity of facility vegetable land with the planting years, typical facility vegetable land in Shenyang was taken as the
research object, soil samples of the surface layer( 0-20 em )and sub-surface layer( 20-40 c¢m )soil of the planting years 1-5,
6-10, 11-15, 16-20 and 21-25 years were collected, the changing law of soil physicochemical properties and nutrient
content with the planting years and the key influencing factors were analyzed. The results showed that as the planting years
increased, the soil pH first decreased and then increased, which was significntly lower than the open field controe soil; the
soil electrical conductivity showed the opposite trend. The contents of surface soil organic carbon, total nitrogen and alkaline
hydrolyzable nitrogen increased to the maximum hetween 6—10 years, significantly increasing by 41.9%, 160.9% and
747.6%, respectively, compared with the open field ( P<0.05) . When the planting years were 21-25 years, the contents
of organic carbon, total nitrogen and alkaline hydrolyzable nitrogen dropped to the lowest. The soil available potassium
content showed a downward trend with the increase of planting years, while the total phosphorus and available phosphorus
contents first increased then decreased with the increase of planting years. The changing patterns of fertilizer supply capacity of
subsurface soils were basically the same as the surface soil. In summary, it was suggested that during the cultivation process of
facility vegetable field, the fertilization measures should be adjusted in a timely manner with the change of cultivation period,
and the facility vegetable field with cultivation period of more than 10 years, phosphorus fertilizer should be reduced,
nitrogen fertilizer and potassium fertilizer should be supplemented, and organic fertilizers should be gradually increased.

Key words: facility vegetable plots; planting years; soil fertility; soil physicochemical properties




