Cr5 505

Eco-Environmental
Knowledge Web

~ . o ~ ® o ~ < o ~ . o ~ . ~ . @ ~ @ @ ~ ® @ ~ . o
P A T I T e A T e T e A T I T T A T I A T e

B i RERSRESHFEARHD
2022% 1R

$43% F 18
Vol.43 No.1




w % # 3 W43 % 1

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 202246 1 A 15 H

H &
A R T TR A8 BAE 5 MU T -+ oveeveermereeemeremee st YU, MLE, HHE, Y5, k7 ( 1)
*E%iﬁﬁ%ﬁ”#i%qjﬁg%ﬁﬁ?ﬁ%ﬁ .................................................................. }%%7 f%ﬁk, ﬂ%ﬁ’ %éi%, Ef?i‘:li ( 11 )
%?’%MEE‘Jﬁzﬁﬁﬁ&iiﬂﬁﬂ%ﬂ%&ﬁjﬁﬁﬁf)% ........................................................................ Egﬁ"@$7 %j@?, ?5, %ﬁk ( 26 )
R[] B R SRR X TR A TE BATE TSR B Meta AT <vveeeeveeermeermmmemminesne st WEF, WEH, BEH, CRA ( 37)
Jt?ﬁ@fﬁmgéz{ﬁ@%ﬂ;&"’:ﬁ{gﬂi%%gﬂ%&E{ﬁﬁ:;’g(}g%*ﬂ ..............................................................................
............................................. ﬂ%%’ E%’ ;(Jjg, Hﬂ$, @7\71, [%}%, \Fi]/ﬁ, ;H:ﬁi%’ ﬁﬁﬂ, %@‘%"‘—, ﬁﬁi, Tf%z? ( 46 )
RO TRT PM, o /MM TR BRI oo HE, AD, B, U, M, BEE (6 )
SEIRTT PM, (525 S S IE TR BT v Tiek, K, BHF, EHA, AXE, FlOL, RS, BRI ()
*@Kﬁﬁ/v\%*ﬁﬂ:*m PMZ_S:gﬁét*@'ﬁﬂﬁﬁﬁ ................................................................................. $ﬁgﬁg7 %:\7]%’ )EX ( 85 )
LR PR e T BT e 475 e LT ) S EER, WA, REW, 4%, THE, BRE, BK (93)
FERGHB X KL Tl KRR KB A, VOCs 5 P AE JL BRI  -veoveeemeeeereeeseesme e
..................................................................... ?Fi, gﬁﬂ_, —gﬂ{%’ %»j&r’“’ %ﬂ’ ﬁﬁ, %%, ﬁ]gq’—,;ﬁ, )%;E}@L(’ %ﬁﬂﬂ@( ( 102 )
RLBE AT VAU AL RAFE | 1 L RRTRRAT -oovveverssmnenensscsnnn bk, BE, RAZ, RS, KE, A#E (113)
BUM COVID-19 JIB1 KT VOCs (RBUMICEILISE -+-ovovevevevesessssvennen #ie, FEH, ABE, BIL, HE, HE, EF (123)
i@miggéj{/ﬁ VOCs E;’%’fmib&é*ﬂ@f’ﬁﬂ% ...................................................................................................... éﬂ. ( 132 )
HIIATBRA A VOCs BEIEBIL O, F1 SOA T -oovvvvveveeee SET, 2%, S04, BDY, A, B, THE (140)
B PR R UL VOCs HERUEHIE SHERL R T «vveeeeemeeee e BT, ERE, R, BN, E8, BB, REg (15)
A FHIL = S SRR SERIIER oooveereereee (AR, BE%, REe, TRE, 78, THX, T5H (160 )
TR T T S 4TS Y HE J BRI ZE AT o veeveeeeeereemmenmmmie et W&, BX, TFH%, T, aEE, £5 (170)
TR 2 TR R V5 AR B oo VR, BHF, LHR, AFF, T, K¥E, Wk (180)
IR B TR ORI TT JLARAE  «ovververeeree ettt FHE,EAT BT A, FLdk (189)
f§%*(ﬁ“ﬁj&}ﬁ%ﬁ[§%*%%[ﬁ”ﬁ?f%milgﬂ(ﬁ;ﬁ{ﬁ ............................................................ 51‘(#, EZL_\Z’E, gﬁﬂﬂg’ Ei;lg ( 199 )
TR TR AL TG YRR BRI ASY < evvvveeeee RRF, B, HEL, FEH, KF, @8, ZI, AL, T8, LE, 44 (210)
%%{ﬁ“}ﬁhﬁi&%7kiﬂ}‘7kE(Jﬂq’h:_:},ﬁ##?ﬁ&ﬁfﬁu% ............................................................... ?;}3%7 %H}E, EX%@E, glﬂ\:‘ ( 220 )
PRV I S M X URR ) TR 1 o 2 B 15 SRR B KB T ARy oo WXE, Z2aF, KE—, KGE, TAA, THA (230)
IV O SRR MR R DU PR RHE S BRI ICTR oveeereereeeens A, BHE, B4, MER, AKE, THE (239)
JEHTTAIZ WK R Sh P i Sk R AR B B F 19 6 R SRR BSAERETTAR v vveveeeeenens AN, AN, X, ERT, REFE (247)
j&fﬁ@‘ﬁﬁiﬂ( %&ﬁﬂ(@i‘%#ﬁ[ﬂ?)ﬁ{ﬁﬂfﬁﬂﬁﬁ ...................................................... Xd/i\‘f, ﬁ}ﬁ, fﬁ%&ﬁg’ [&]35))2%’ g[gjéq'—_ ( 256 )
%’:J»”%;%@ﬁ%)%ﬁﬁ]\%@IK/?JJ(_J:;E;J(;:P DOM %&@ﬁﬁ ...................................................... ?ig% , ﬁ/;k\, %rqﬁ%’ ?qﬁ% ( 267 )
%JII%}UXW%%@E%R%&@Q/ﬁ%%ﬁﬂﬁﬁﬁ ......................................................... u1—4$~§’ g%ﬁ’ %ﬂ(/&’ ﬁg)}, %j};ﬁ: ( 277 )
R IR B A B I DU BRI oo ez, R, FHR, B, UKRE (285)
ORI ERS SERKIAM SRR o MR FEMAMGRER - R, 2T, 224, £, TWE, fHe, 2@, REE (295)
A IK RN EH nirS TS AL T BEERAE AMHT  ++eeveerversrernemsesmmenme sttt et ettt e
............................................................ ;{gﬁ}é’ %;é}ﬁ(’ %rﬁx&‘}, %p]:f/]ﬂk, XIJ@LX, éﬂﬁ, /ﬂﬁkﬁ‘i, éﬁ/ﬁ, 3’—?%% ( 306 )
K OB L P BRET I A AR woovvvvvevvevmmennimnnnscnn KEH, BBZ, ke, BB E, £#A, B (314)
T X T K4 B T AN B E B KBS AL oveeveerrereeememmemmeene st Tk, HE, %% (329)
M IRHEAL = N A BT KA R BN 2 LUBRTE = O covvvssssssnnon BRA, AR, HEE, Ak, £ (339)
£ = — IR AR TE X X KRB 1 22 il PPCPs (20 B A B AE B KU TEA v eeeemmemmmne e
....................................................................................... gﬁ%ﬁgﬁ &*@:F, M’i%‘%, ﬁxfﬁé, ?ﬁ)}%%, /f\;@{:, %ﬂ!ﬁ ( 349 )
TR BE ) B A 209 i 22 IR [RI 2P 23 AR AR AE 5 UR IT A <o e eeeemerenemneeeneeeins BRI NHE, FRE, EEE, HXE (363)
HeTy i AVA AR UK R A AR IR AR - 20, HEE, TH8%, KEE, X2, A, ReW, Sk, BT (369)
SR DK M BT K-SR CO, 8 S TS H B MBLI IR oveeememememeeis RE, MEEN, TWA, 78 (377)
TIIREAL MR IR BB F o 5 B O 1 45 B BE/K T P * R R AT Bl 4%, Rait, SEL, #afl (387)
BRASB AW ZGOKE IR DL AR BRSE S R BAETA e R, FH, &, BIE, ARE (398)
W B TEHUE A E MR SR A MRS ALEREE e eeererm et AR HNE, FEE, BRE (409)
VLS ANAMMOX A: M T2 B LR 5 B RELE R AT oveveveeeremenesssen e, I, Tk, T4, BR (416)
BUBEG ANAMMOX V5 R I MRS (50 B AR < ooveeenenvseerenneneenns FERX, ik, FRE, R0F, B8, BER, TH (424)
BET PMF B8 775 L1 XN T 3 8 S 2 W0 A0 BORARARAT ovveeeeeee e AT¥H, a—%, T4%, G0k, ke, 438 (432)
Wb SR BRAKE DX o T - 2 4 S 5 SRR AR BB MUY +oeeveeeeeeeeemsnenieieisii R, MM, 2A, BR, GHEH, AR (442)
P AR BIRR B A b FH T I R [ v e veeemmenmessmenie et MR, BAH, EXH, TLE, EEH (454)
%aﬁ DGT ﬁﬁﬂ@fﬁﬁ%ﬁiﬁ%&ﬁﬂﬁ%ﬁ%iﬁ? ................................................ %‘5})&(, \,g]/]g);] , g‘,ﬁﬁ%, éﬁfﬁ, F}f[’ﬁ]m ( 463 )
e g DOpCE i A AT TE D (i Bkl T, ENA, BUNT, £%, LAK (4n2)
BT SEXHE S T G R AR | AR R BURRAE B AR MR PR «eeeeeereneees FRX, IS, W, AR, KEE, X, W04 (481)
LB AR AR 1 - S 3 b 2 IR YRR S R KB DAy e KEH, B4k, EaR, K, BN, TAW, K&R (490 )
TN ) P L o P b - A O DL 2 B R IE R R U PR oo Tl BEX, A%, Hhk, t2W, BR4 (500)
i%}%g%xﬁj}ﬁfﬁi%ﬁ_%giggtmEg%ﬁu[{ﬂ ................................................... glgj('%’ %;\%7 ¢1/E§F, {%%‘}%, ;]%ﬁj;]fﬁ, 22131*& ( 510 )
KMHAERT 85 5B SR M LA BUE VeI R e 20, BN, EARW, RUB, Hes, TER, NEH (520)
LR AR AR A R LSRR RO AR SR - 2B %, RRT, KB, Hlbh, EEH, £XF, BHE (530)
PCIEFIA DUIEFC I LE Wy o + SRR PR A DIV s - U8, &k, BARME, BT, 228, #%, 7%, &% (540)
ZWe b BRSO I S A R D T SERUEMCBHRE oo B, RS, i, K, RE, KL, TEH (550)
ﬁi%%ﬁ?iﬂﬂﬁﬁ*‘l%ﬁ*ﬁXﬂLi%‘ﬁﬁﬁ\ /J\ii{ﬂﬂ?@é}%ﬁz%ém%ﬂﬁ ...........................................................................
............................................................... W%, TAM, T4%, HEE, T7E, 4, MaE FHs, #F2 (560)
FEFFAR XN - K I 3B TR . 0 CHE BRI A BRI L IR BAIT ovvveveeeseesmsemssi e
................................................................................................... ﬁ/J\;fﬁ, ﬁ}q/%, %i@ﬁ, g/gg, %%f’ i ( 569 )

(REREMVEITIRS(73) (R ERII (209)  fFE(229, 266, 338)



)
IET-HUFE‘ In BB R = 554335 5B 1 20224F 1 H

Eco-Environmental
Knowledge Web Environmental Science Vol.43,No.1  Jan.,2022

F e P EE T AR I ST 12 P T ERUE PR ETHRHIE

B, BEMER, A, vkeERE ) SRR, SKELY, EARRE

(L. PHACRMBHE R EME R, B 7121005 2. BEZMOlL FE R R 2+ S RIS B B A S0 %, i 712100)

TEE . IR A gk Eﬁ:ﬁEPit%Mi%?%ﬁBEﬁﬂ%ﬁ&ﬁ@ﬁKJJHL%IJxﬂ%wiﬁ%% MER MRS RERERAE
B . LRI h BORRIAE BRB S R AT o8 % 4, i a0 5 - s At i | 5 R ANE TS B- 1, 4- ¥ A M7 I (BG) | 4174k —
FHKf# (CBH) | B-1,4-N-Z L E I A MET S (NAG) | 52 R MR LKA (LAP) FIe PR MR mE (AP) 1,12 FMIAMNEE b 41T
AR R TR AR R O A P ) 3 3% SR RDIR O S 5 M B 2 [ B DG R 5 SRR W B b 48 5
JNT BG, CBH, NAG, LAP F1 AP WGP, BEYESEAERREE N, (BG + CBH)/(NAG + LAP) i1 (BG + CBH) /AP & E &AL,
(NAG + LAP) /AP WIFHZ , G 20 H7 2% R 22850 - 3 0 5 Al 7 1tk B FL et b 28 A0 DG Wl Ak 2% 0 a1 o< 2 B4 O
AP RR A IR /N, 26 B - M A 32 8k ( C) BRAIZE | 1) & f BE Y KT 45° H R IR 3, R 62k ¥ 2 208 (P) BRI H
s, WA 5 Hr R -4 C A P RIS R RS | AR SR LR B T I AR OG. R N IR AR AR
RIZER BN, TR e R E Y ¢ A P BRI 0K K. 45 ik, Z2 8 HE g Wk 52 3 R v i AR TR AE S e T At A
WZ 5T W LSRRI, 948 7R 2 XA K S I R B 9 A SRR 1 i X A S A P‘ﬁéiﬂ TI@_&%W?E.

SR BT ML, BRI R ; 2t |
HESES. X172 XEIRIRES. A XEHS . 0250-3304(2022)01-0550-10 DOI: 10. l3227/i,hjkx.202105287 =
' ' l “..__.-' -

Extracellular Enzyme Stoichiometry and Microbial Métabulis'm Limitatif;na""i)_griyg

Vegetation Restoration Process in the Middle of the lemg Mountalns China

XUE, Yuel F KANG Hai- bin' , YANG Hang', BH\_LG De+ y}.r‘ CH-AO Zhi', ZHANG Kai' WANG De- mang;, ¥
(1. College of FOIebtr}”"NOI'thest A&F University, ~Yangling 712100 Ch}ﬂd -2 Key Laboratory of Foresi ‘Cultivation on the Loess Plateau, State Forestry cmd Crdsslana
Administration, Yanghng 712100 China) a A

Abstract Cldnfylng the characteristics of soil microbial nu]nent hmlt,dtlon and its driving mechanisms during=vegetation restoration after farmland abandonment has 1mp011dnt
implications fpr revealing S8 nutrient cycling and maintainingecosystem stability. To determine the limitation of soil microbial nutrients-and its relationship with soil properties
along alchronosequenc@of abandoned farmland in the middle of the Qinling'Mo-ll}p_Lai’ffg , the soil physicochemical properties and five enzyme activities (B-1,4-glucosidase
(BG), cellobiﬁﬁydrolése (CBH), B-1,4-N-acetylglucosaminidase (NAGY, Teucine aminopeptidase (LAP), and acid phosphatase ( AP)) were measured, and models of
extracellular 'énzymalic activity were applied. The results showed that the activities of BG, CBH, NAG, LAP, and AP were significantly increased following farmland
abandonrfient. With the increasing years of abandonment, the ratios of (BG + CBH)/(NAG + LAP) and (BG + CBH) /AP significantly decreased, whereas the ratio of (NAG
+LAP)/AP increased. Correlation analysis showed that most soil physicochemical properties were significantly correlated with extracellular enzyme activities and extracellular
enzymatic stoichiometry. The vector length of extracellular enzymatic stoichiometry decreased with the increase in abandonment years, indicating that the limitation of soil
microorganisms on carbon (C) was reduced. Moreover, the vector angles ( >45°) showed a decreasing trend, indicating that microbial metabolisms were limited by
phosphorus (P) and gradually decreased. Regression analysis showed that the C and P limitations were significantly related to total nutrients, available nutrients, nutrient
ratio, and soil physical properties. Partial least squares path modeling ( PLS-PM) revealed that the C and P limitations were directly regulated by nutrient ratio. PLS-PM
further showed that soil total nutrients indirectly affected soil microbial C and P limitations by affecting nutrient ratio, and nutrient ratio affected the soil metabolism limitation
via available nutrients and pH. Our study suggests that the characteristics of microbial metabolism during the vegetation restoration process reflect the mechanism of
microorganism-mediated soil nuirient cycling, which provides a theoretical basis for revealing the community dynamics and stability during the vegetation restoration process and
maintaining the regional ecological environment security in the Qinling Mountains.

Key words: farmland abandonment; enzymatic stoichiometry; microbial nutrient limitation; vegetation restoration; Qinling Mountains
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Table 1  Vegetation characteristics of sampling sites
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1.4 BT
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Y = (BG + CBH)/(BG + CBH + NAG + LAP)
VL = SQRT(X* + V*)
VA = DEGREES[ ATAN2(X,Y) ]

K, VLR R AR Y32 C BRI ; VA <45°
PR IARUE Y32 N BRI VA >45°R8F A MA Y2
P FRH, VA B AY P RS,
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KM R 3.6.2 B X 9256 Bl HE AT et o
Mr. iz FHE. A 2 5 22 53 B ¥ (one-way ANOVA) 43
B A [ 48 575 41 BR A S 30 A v 5T | B A1 3% Pk S L
it L AL S T o ) K R R R Y 22
5, I3 K H Tukey’s HSD #4758 )5 £ & L. X i
TGV WA i b S ) s R AR S A S S
1T Pearson AH ¢ PE 43 #r. R A1 S0 26 1k B AL
(GLM) fff % T 2B Wy AR BR i) 5 20 B8 A8 it 9 O &R
PERE S A2 s A R A “ plspm” F2 7 £
Ay 7 A Fie /1 — 3fe i AR AL (PLS-PM) | i — 2B 4R
4R TR PR A2 ok R b A A AR PR S Y R
PRz,

2 HRE5H

AN HE FE AT B AP i 4 1 P Ak SRR AIF

AN[FIPE A PR b 1 - 3 2R o A2 AR REAIE D
#2, 14 SOC, TN, C: N, C: P, N: P Fl NO; +
NH," -NFfi#% 5 47 B A 3 n 52 4 2 b A a3 (P <
0.05) ,7E¥877E 30 a HFIAEIH K, #5775 30 a B 14 C:
N BE/INT IR 1 TN B KT KR, L3 TP,
DOC F1 Olsen-P 2 5538 KI5 Jl/ M (P <0.05) ,
TEFETIE 15 a B K, RIRFR L1 Olsen-P F11 TP & 2%
INTFHETE 15 a. KIRM L4 pH, SBD Fl SWC I /)N
THEHA 1, 15 F130 a E3EHL(P <0.05).

2.1

.“._.l'.

F2 AEIEFRERBH T IREBHERY
Table 2 Soil physicochemical properties in abandoned farmlands in different years
EHLE Bt BICTIR/ TR
1 15 30 ~ s P
o(HHLER) /g kg™ 14.51 £0.60a 9.62 +0.96¢ 12.39 2. 14b '14.86 +1.31a 149754 50a
w(&H) /g kg™ 1.35 +010a “T1.08 +0. 17b 1.31 £0. 262 | 1.33 £0. 14a 1.08%0.15h
(&) /g kg™ 0.9 £0.20c 4717 £0. 14ab 1.33 0,172 | 1005.£0. The 1,04 £0712be
C:N 10.76 £0.40bc  _ 9.09 £1.47d 9.57 «1. 38cd 11.18'40.64b 13.97/%0. 804 J
C:p 16.82 +4.97a | £8.38+1.73b 9.46 £2.21b, " 14.16 £0.74a 14. 61)+ 2¢%6al"
N:P / 1.57 £0.44a 0.93 +0.16b 1.00 £0.23b" | 1.27/+0} 09ab 1,05 +0522b
w(TTHTEA mﬁﬁ)/mg ke ! 152.9559. 854 / ('55709°28.71c 96.72'£27,906&" | $7.83.412.80bc  110.08 £19/61h -
w(HHAR) /g ke | | & 10.39 2. *sobc ;/’ _9?'{)1 +0.50¢ 10. 49 +4:00bd 18,1640, 92ab 16784 24242 ’
w(HETE) /mg-ke=! ) [ 7.47 3 2% S 12515 54ab 15.76 #8.1ga | . 6.57 £0.85b 5.86+3.26b
pH ' [ 5.80 40,074 i 15 68 =0.20ab 5.72 :Oj{gab 5152 £0.07b 5.08 %0. 12¢
THEATE /g om T 1.98 10.1683‘ 1137 £0.07b 1.35 £0.03b, 1.37 +0.04b 1.23 +0.09¢
j‘:t%%ﬁﬁk%:‘" 0.21/£0.02a 0.17 +0 02b 0.17 £0.02b 0.19 £0.03ab 0.11 £0.02¢

1) RN 2 B 0 A A R A 2 1 22 503 (P20, 0515 5

2.2 N[ 98 5 AF B BF M i 21 i 0% 1 B i b
FHIE

FHE 2 AT UL, A [ 48 55 4F FR B i X 1= 38 BG |
CBH, NAG ., LAP Fll AP JEPEH W E MW (P <
0.05). HEETCAFER A N, 58 BG, CBH, NAG ,
LAP Fil AP 2 FFH#a % If HITEEHE 30 a BTk F]
B, S R IEAR LE AR G I T 63. 6% 193. 4%,
274.7%. 196.2% F197. 9% . KIKH + 1 CBH 7%
FLAP 3% M 35 K T8 51 30 a -1, 1 + 48 NAG
TP U

FE 3 /] 0L, BE 2 #8 TR AR BR A9 38, (BG +
CBH)/(NAG + LAP) fll(BG + CBH) /AP £ & % F
FERa% (P <0.05) 76453 30 a IFIA B HRAR, S8k
T HEAH L MFER T 55.2% , 24.0% . Ti (NAG +
LAP) /AP MR #% (P <0.05) , 7E¥EH7 30 a HFik
Bl iR, LBE IR N T 81. 8% . RIRM(NAG +
LAP)/AP & K THEKE 30 a, LGN T 52.5% ,
M (BG + CBH)/(NAG + LAP) 1 ( BG + CBH)/AP
WA S 23 BIFEAR T 45. 2% F118. 4% . KR+
HME C: N: P[] In(BG + CBH) : In( NAG + LAP):

In APZ/R 1 #6E T 1:1: 1. 13, edh, 2 3 al W, +
e SN PE A B L S R e R Ay MR
O3, IO T D I R Y B A B B R e (R
3),(BG +CBH)/(NAG +LAP) 5 SOC, C: N C:
P, DOC 1 NO; + NH, -N i & F A%, 5 TP,
Olsen-P . SBD Fll pH £ i # IEMX (P <0.05).
2.3 N[FEEESFCAEBRAR b A A B 1] RRAE

AN $E 5 AF BR B Ml ) s R AR 25 S 0 (P <
0.05) , ) & 4 B S ff B A8 Ak 3 B 43 93l R 0. 66 ~
0.95 f152.92° ~59. 71° , ARfL AN &l 4. FPE AR
FELAS) 384 o ) o 4 B W 2 BEAIR, #5930 a B R/l
(0. 81) , FR AR 75 48 2 4F PR 1938 i 398334 A 9 32 2|
1) C BRI e , RIRR 0] 1K B (0. 66) .25 /)
THEFE 30 a. )i A JE LB KA, 1558
30 a fx/N(56.36°) , RIRU A bRl i 7 B2 2H 52. 92°
WE/NTHETE 30 a, X KU BER HEMEYZ 2 P
RG22 , (AT SR 52 B35 om P R Al 3k
3 A 0L, H3EH AR (40 SOC, C: N, C: P, DOC,
NO,; +NH, -N . SBD il pH) 5 [ K & Al £ 45 1§
FAK(P <0.05).
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Fig. 2 Changes in extracellular enzymatic activities in abandoned farmlands in different years
3 TEBUMERSMEMREHEHEN Pearson HX1E"
Table 3 Pearsoncorrelations between the soil physicochemical properties and microbial metabolic characteristics
ALK € 2R C:N C:P NP AMEAALB MESA B BEAE LIESKK pH
BG+CBH  0.67™ -0.64™ 0.26 0.43 0.81™* 0.69™" 0.49 " 0.42 -0.37 -0.31 -0.01 -0.30
NAG +LAP  0.59™ -0.61" -0.14 0.73** 0.75™ 0.33 0.64 ™ 0.75™  -0.57™ -0.75"" -0.46" -0.65™
AP 0.62™ -0.64™ -0.13 0.77 " 0.33 0.56 " 0.74™ -0.65™ -0.56" -0.20 -0.61 ™
fEC:N  -0.71™ 0.63* 0.17  -0.87""-0.80"" -0.29 -0.57* -0.70 " 0.71™* 0.55" 0.44 0.70 =
fC:P -0.38 0.33 0.39  -0.74""-0.41 0.11 -0.11 -0.54" 0.60™  0.39 0.44 0.65™
fifi N: P 0.62™ -0.60" -0.09 0.71"* 0.7 0.37 0.63™ 0.68™ -0.52" -0.72"" -0.52" -0.65™
VL -0.51" 0.50* 0.34  -0.86""-0.60" -0.06 -0.51" -0.79 ™ 0.67  0.70™ 0.50 " 0.75 "
VA -0.63™" 0.55* -0.07 -0.57" -0.75"" -0.48" -0.60 ™ -0.54" 0.37 0.63 ™ 0.41 0.51"

1) i C: N 2878 (BG + CBH) /(NAG + LAP) , i} C: P /K (BG + CBH) /AP, i} N: P %75 (NAG + LAP) /AP; ** F/RTE 0. 001 7K (XU | i 3%
e, FIRTE 0. 01 AKF-CRUM) L READE, * FIRFE 0. 05 /KB - 5 E A5

2.4

Tl A=A S AP o A O 2R

AR MR (LS FE 6) , R3ERAEY
C Rl 5 14 soc, ¢: N, C: P, DOC il NO; +
NH, -N& B Z 5%, 5 TP, Olsen-P, pH, SMC Fl
SBD R RFIEME (P <0.05). P FRH| 5 13 SoC,
C:N, C: P, N: P, DOC Fl NO; + NH, -N£& I 2 1

5,5 TP, pH F1 SBD 2 B #F IEM K (P <0.05).
i e /N — S BEARBEAL B o (K 7)), e EE
T, EFRGr . BATR Y | FRor T A pH XA )
C. P FRAAAE B A 42
BRS¢ AP BIFRE, R LLE i 5
Feor it LR A ) C Fn P R ™= AR 52 . 57

1S4
o

M, 0 2 SR
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Fig. 3 Changes in extracellular enzymatic stoichiometry in abandoned farmlands in different years
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Fig. 5 Linear regression between the vector length and soil physicochemical properties
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