€550

Eco-Environmental
Knowledge Web

18t

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

FEERR At IR LR S BT
Fhz, =8, EEK, BFER, &, MEH

Vol.43 No.2




w % # 3 W43 % B2

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2022 46 2 A 15 H

H &
Gk
ANRIE R R IR LT JRIR ooorrrreer e, gz £ TEK, WER, A, HELH(577)
%iﬁiﬁﬁ%ﬁﬁm%ﬁ5%§ ............................................................................................. WEW, #AE, HEE(586)
HRMSE
22 TR BB AN SR B S R T B AU AR ARAE B TE  ceveeeeeeeees s 3, ERA(597)
FETZRHARLZ BRI PV, RIRERTRILL wooeeereeeene ThRF, FAR, Hk, REE, wikd, T+, R4F, $ER, BHR)(608)
terhip X 5 % PWSWKmﬁ%?H A TR SRUE DA ¢+ vvevorerssoueesimemmniittiitt it bt e e e e
............................................................ Ao EE ) XA, B, B4R, AW, FE, ZEW, WAK, AL+, BHW(619)
T 2021 4FTTH T PM, JRIEPEBS FIGYLRFAE wooveveree e W, RWE, B, KAk, FHE, HEH, HX(629)
WA K CIRLY) PM, | R AL A 5 YA E AP BAR BRI AT vvveevvvveeeneooes Bk, A, BB, T8, MEH(639)
2001 ~2019 4E5 & LML PMzsﬁ%ﬁEﬁ?’un BB, ELY( 649 )
FETN LR P24 VB A F T 3 DX 33 PM, | TR LR oo BAE, &ﬁ,%ﬁ@,i%%,%%% RAA, R, FRE(663)
2015 ~ mm@@@éﬁﬂﬁ ﬁ%ﬁﬁ&.ﬁﬁ .................................................................. Bt B, AL KA 675)
BRI IX B B B R T YT BR TR TEAMHT  oeeeeeeree oot
~~~~~~~~~~~~~~~~~~~~~ ek, i@ FEE, g, HUEA, KXE, WEF, REZ, MR, FEMR, FANK, FRE, KW 686 )
A%ﬁﬁmgéﬁﬂﬁﬁiﬂﬁ BRI E AN~ A, %85, EE, TA% KBE 274 HEH KB 696 )
T ENRIEXHHE S VA LA S PUF BB oo ere e oo RENL, B, A5, KBR TXA(707)
H IBTT 2 VOCs MIFhzs M50 S S B FRBUEAIR]  oovveeereees e
------------ WAK, TS, WHE, kEH, ZRT, BE, A, Rk, KEE, BLE, BUF, B, BAK, EHR(T4)
§Mﬁ%iﬁﬁ%K@§%ﬁ%5%% .....................................................................................................................
------------------------------------ Rk, RERG, BN, BHE TR, BFE, EAK, IHE, HAT, T8, T4, BWH(TD)
HLI R L ZE RS R B WL 5 IERI R AR I HERIUERIE <o eveee e
................................................... B4, BR, B, RER, BANE, &%, BEH, 20, 208, &8, SER(735)
2000 ~2020 48 0] 3 AL BT I 28 JHALBRBIALI]  weevvemmmeeremmmm e Eﬂ;gzg g_?ﬂt HEE( 743 )
T S0 7 35 - e R D X T S A A T ML B L TR ZE B v e vmmmee e @M g@; HE(T52)
He W e S N A 2 4 S AL IR A REIE «oe e emmmmnnnenee e, gl wHE, AL 5, &ﬂ@(( 762 )
ATIFERI P FIE I R S AT SRR oo KA, UL KRT, TA%, REL(TI0)
T VR gk T Sl K T e ﬁﬂ&ﬁﬁﬁAﬂWTU%W%mﬂﬁm .......................................................................................
............................................. RVE TRY, BE, 255, BEL, BEM, B8, BE, ATE, B3F, EEE(T82)
AT X A2 V5 YL 25 %ﬁ%ﬁ&%ﬁ%ﬁ ................................................... éﬁ%,gﬂx x, TE, RWE, FFR(795)
3 ] B B TR I M BT SRR VRS AL AT - veeeemee oo BEZ, ﬁﬁ@,ﬂﬁ%,%ﬁ?(W3)
G AG LK S5 B Ak R TR Bt 25 A0 A A A S KB PR ZE L AT REE ] oo vvvveevmvees s
............................................................... %g%,%%ﬂ W, AEE, REH, Faf, THS, -, KKE(813)
T (TR A DR IR S RFE T e fBE, FEE, RER, %%&,%%W KB, BEE, hE(826)
TR A AR ﬁﬁﬁT&ﬁﬁﬂ%i%Tﬂﬁﬁ&Wi?@ﬂmm ..............................................................................
.................................................. WM, Bk, BB, ABE, 2FH, KhT, %%% A%, AAIE(83T)
B AT R R MG WU IETEARE oo vvveee e ?“a ﬁ@ﬁ §%§ B ng %E,ﬂ%(%7)
G R RIS B IS Y GRS KBTI oervvre e
............................................................... EEH, N, AL, ARG, HRE, 28, 0h, KB, BEW, H4E%(859)
HFRBEGH TR E SE R EF LR S BRI CIE e EFUR, 248 (867)
FE R T DAL AR IR DBPs 15 Y REAE 5 KUl o ovoveereeneeeeneens Wik, &, o, (15, ok, AR, XK (878)
SR AT D S IR DI K S B RE R IR PEBOT -oovoveeveeeeeemseseeeseeeenens T, A, MR, EEE FEH(887)
RBIHM DA TATEISIIEIREAE GHLE] oooeereereesm wH, %, bk, B8, RER, SHE( 8% )
ERUIEEZR Sex /0N QU O s g i S s R RER, IFE, OO, &8, FGE A, THA(907)
U PN/ A UKL IR R AL R P B T3 DR O A5 S R AR R 0T e ETE, K, BFE, kAR, X5, A R(920)
ENCLAER R ikt eh 1N v € DO v e i) AL IR Bz, MEE, FRHE, BHA, BRE, FaE, TER(928)
FRET R/ LT SRR R ITEAL coeoeeeerereeeere i M, EE, %% %g,é&(%6)
Ly JE ot Vs ik 4 T 4 SR 2 1AV BB e A 25 KU B ZE AT - vvvee e %T,%ﬁ %(%6)
Wb BRI EOEIEN 24 B I B B T AR LIRS 3R IR ] eeeevveeernmeeimini %%% (957 )
PO S 1 KB 3E Ph R 2 P BUE S IR ZEMIRI AR coeevererer e @%E,%%%(%S)
SRR X A0 T M RAE T 2 15 AR BRI woovvvooeeeeeeoneee EHE, SRS, BIUL, 94, BEF%, F1(975)
T EFBARESBERER TR ZRIE R TS B BT REE oo
................................................................................. FIRE R, ktE, B, B, KRB, FE, BB, RILH(985)
AR RBSEIM LI TR RBVEAID v (55, s, AILE, XA, OB, ERE( 995 )
PNV E o CF NN TRk el U IR HA, 1L, BAK, KB, 2HA. KX, THIE(104)
PR KBS T AL PR ATER 5 I KT T e e o Eif, K, FEF, BR(1015)
SAWVERAE TR IAEIZ + SRR IR woovveveeeeessee Y, KD, HEE, e, AR, TTIH(1023)
7L WA AR R AR R BELE /N Cl WU, oo ol WE, Wk, KE, HES, B0, EAE, $IE(1031)
58 phoC Al phoD UE DBEAEAHALILAVA HUILRCHEE DI T -oevvvvvee BXW, A%, BRE, BT, TEE, ITF, HY(1040)
TR B i B rh 1 S W B R R B AL B SRR EE L AN R wovveeereeee s
................................................... ?XZ’(\, gﬁ@ﬁﬁi, ﬁ%jﬁ7 iﬁtﬁ—?, ﬁﬁiﬁk, ﬁfﬁﬁ], Lk R 1{}’% Eﬁh%‘, ﬁ%%ﬁi(wSO)
T B A R ARIA T R AAMR T BERESE HARARAE o vveerveervreememmenmme e EWE, BX, B ?ét X, HEAMA, EEF(1059)
R 5 4t o SR AR FERR ORI E o - Whd, HNE, BRI, BEE, ATE, RER TIH, FOE(1069)
B SRR R AP R T e T EBUE IR ROTEI v B, kI, B3, AKE, PR, 1E, B R (1077)
TSLRD D B HE RS YR BLIRBITE T oo B4, R, A, B, ARA. TEE(1089)
R PG T A 25 XA FH AT WL TR ZS (B TN T +oeeeeeeeerreeeree e ,ﬁf X’JT E A ra ﬁ}ﬁJﬁg #/NE (1097 )
K= Ak G 1 R G RO S LU RO Sy e WA, HXE, REZ, R, KRE, AR, BRE, TRE(108)

(HEREEVEITIR T (618)  (MEREE) ERRIN (761)  {1E.(685, 935, 956)



)
EXs0E IR R 2 BasBE 202242

Eco-Environmental

Knowledge Web Environmental Science Vol.43,No.2 Feb.,2022

IR IR S 32 T IER A MR EREBRI T U RSk
FEADHIX R

IR, BRI, RCHERE S YRR AR, Bk, ok s, AT

TR, R

(1. PHALRMBHR KR 0%, ¥k 7121005 2. BRPGE TR TR ARG ST HL, % 712100)

TEE. FiE /8 N TR 52 40 5 m A S fale A e g A Tt 15 2 ) 28 A AR S S5 2 43 A T 3 56 2R, AR5 1% XSS [
PRI AF B AR AR - R PR 20 43 | B AR A TR L ol T B AL (DR R T - Bl A 0 0 % e g 1) 25 b B 5 ik 2 4
2R, S5RGBT (MR ) b RS 18 i S5 5 18 s ol /N e 8, S AR (O, ) AP i 18 o v 8 2%
Bt BB 0 (MB ) WUAF S 5~ PRI AR ik e K 02400 00 b 8 8, AR K 52 ) 0 LA T 8L AL I PO + 10 (L) PER ) FNZF
Y WK R ( CBH) T R Y4 AS [l 5t b R A1 . 9 HILAS A A AL 5 Bt AP 48 o S 38 188 I, 5% k5 ML G J 3
ZE 5 AT RN R Joe /N e AR F2 B | - BRI A | 0 4 4y TR AR AR T J FER A (g CO, 1 gMB) FRAE % i 25 4
KRFR IKIRME(BG + CBH) 5 AT LA | SRV REa | RN | 1 VRN AT BB 52 Al 35 DB AHDG, S fL W (RO+ PER)

SRR B O TG 5 M AT LR AR S S0 S W AR 0GR BF 7 25 ik, A TRTIEMPR 26 3 %
Lo BEIR A R A IR | % - SRR ELATRUL A T 2. 4 %Hﬁﬁh?h\/\Tﬁ’%ﬂf‘%@cf‘l:iniiigﬁw@ﬁ‘wﬁﬁ
JCEEEHUR, A0 3 - 5 SR AR B 28 25 e PR 2 e / Ve an
SERA N THIRLM s BRIEMNG ; BRIEALSRs BUEMINTL; MU, WW/J\_#@%M%EJPLS PM) ’

i

RESES: X144 S‘C?ﬁrffmﬂﬁis A NXEBEHRE:0250- 3301(2022)02 1050-09 DOI.: 10.l3227/],h_]kx.202107008 -

Changes in Sml Microbial Carbop" Degradmg Enzymes and ’Dhelr Relationships. w1th

Carbon Pool Components Durmg the REStOI‘athH Proce,ss of Robinia pseudoacacia *

LI Wen-jie' %, ZHANG Zhen- jiao' | ZHAQ YJa pmg1 3 -'lXU Miao- pmg , REN Cheng-]lel’?, YANG Gai-he'*, FENG Yong-zhong 2
REN Euang, Sxin' 2 WANG Xiao JlaOl 2 HAN Xin-hui' " :

(1. colfege of Agrongity, Northwest A&F University, Yangling 712100, Chlnd Mﬁddm Engineering Research Center of Circular Agriculture, Yangling 712100, China)

Abstract; To reveal the chiange in the characteristics of soil microbial C- degmdlng enzyme activities and the response to the components of C during the restoration process of
Robinia pseudoacacia forests in the Loess Plateau, the components of the soil C pool, C-degrading enzyme activities, and microbial metabolic entropy of R. pseudoacacia in
different restoration stages were studied , and the response relationship between C-degrading enzymes and soil C components was explored. The results showed that the microbial
respiration ( MR) first increased and then decreased with the restored years. We found that the microbial metabolic entropy (¢CO, ) decreased significantly with the restored
years, but the microbial entropy (gMB) increased. Soil C-degrading enzymes increased significantly in the early-stage restoration of R. pseudoacacia; however, oxidizing
enzymes (PO and PER) and cellobiohydrolase ( CBH) decreased in the late stage of restoration. The soil organic C and recalcitrant organic C increased significantly with the
restored years; however, there was no significant difference for the labile organic C. Correlation analysis and the partial least squares-path model ( PLS-PM) showed that soil
C-degrading enzymes and C components were significantly correlated with microbial respiration and entropy (¢CO, and ¢MB), respectively. The hydrolytic enzyme (BG +
CBH) was significantly positively correlated with SOC, microbial biomass C, gMB, and recalcitrant and labile organic C. The oxidizing enzyme (PO +PER) was significantly
positively correlated with the soil clay and ¢CO,. In addition, the recalcitrant organic C was the key driver of soil microbial metabolism affected by vegetation restoration.
Overall, the ecosystem of R. pseudoacacia plantations would gradually stabilize with the increase in restored years and significantly increase the sequestration effect of soil C.
These results will be helpful to understand the transformation rule and regulation mechanism of the soil C pool in vulnerable habitats and provide scientific basis for the
restoration and management of vegetation in the Loess Plateau.

Key words: Robinia pseudoacacia plantations; carbon-degrading enzyme; carbon pool components; microbial respiration; microbial entropy; partial least squares-path model
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FL JbAm7E 13 0 1270 NA NA — 14.59 £0.41b  43.74 £0.09b 41.67 £0.33a 1.28 £0.03a
RP14 Judmve 27 30 1295 8.17 10. 50 33.00 19.16 +0.35a 48.47 £0.87a 32.37 £0.99¢ 1.21 £0.04a
RP20 Jbfw 4 47 30 1314 9.83 13.97 32.87 18.43 +0.66a 42.75 +1.52bc 38.82 +0.85b 1.10+0.11a
RP30 At wPE 33 40 1273 11.50  16.90 40.93 18.60 +0.36a 41.23 £0.80bc 40.17 £0.48ab 1. 16 £0. 05a
RP45 b7 64 30 1307 13.50 20.50 87.87 18.15 +0.68a 40.64 +0.28¢c 41.20 £0.52a 1. 06 +£0. 06a
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Table 2 Changes in soil microbial respiration and its entropy in Robinia pseudoacacia forests with different restoration years

SiH TIEBUE YRR T IEHE YT BB e 4 G ]
/mg-kg ! /mg- (kg-d) 7! /d! /mg-g !
FL 30.13 £2.31¢ 36.37 £2.20¢ 1.22 £0.10b 10.13 £0.89¢cd
RP14 31.68 +4.78¢c 88.37 +3.41a 2.93£0.47a 7.37+1.07d
RP20 80.17 £10.55hbc 89.82 +1.96a 1.16 £0. 15be 16.89 +1.98hc
RP30 122.58 +11. 14b 54.22 +£3.03b 0.45 £0.07cd 21.29 £2.74b
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