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HERGAR 2 a BEVR) LIEOKER L AP 2R . 8. MAEYAYRERE S T TR AL BFER 51.2%. 33.9%. 31.6%. 27.1%.
72.8% M 61.5%, pH FFH2 8.16, ffifF 3T Riufh. @Mt YA YRS 5 KOR B HI2C(P<0.05), M EY A Y
WAL pH 2 EASE; HHESKR | FR KR A Yt = Z A DR, W ISR RER T RS
A A R A (. QIRAEREHWES IR, UM D 3mi(0.716 2); BHRAWARIG, PR BEREE BRSO R
W TR, 2 A4 BEECHIRAW 3 ~ 4 ) EMA EERE 2 5/IME(0.501 2); 7EFRARR B 3370 S E YA Y 2@ in i Tia e,
DMRBEGS BT, AR A R SR o e T R b & 2SR, BRI, SR ISR AR A bk, BEARIE AR [ S i BE Y £
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Evaluation of Coupling Coordination Relationship Between Soil Physicochemical Properties

and Microbial Biomass of Leucaena leucocephala Plantation

SONG Liang"*?, ZHAO Bingqin'**, SHEN Yuanyang'?, ZHU Wanqing'?, DU Xiangyun®, GAO Ruzhang'? XU Wennian'?

(1 Key Laboratory of Disaster Prevention and Mitigation, China Three Gorges University, Yichang, Hubei 443002, China;
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Three Gorges University, Yichang, Hubei 443002, China; 4 Guizhou Water Conservancy Investment Group Co., Ltd.,
Guiyang 550081, China)

Abstract: This study adopted the method of space instead of time series to explore the coupling coordination relationship
between soil physicochemical properties and microbial biomass of Leucaena leucocephala in six succession ages in Xiangjiaba
engineering disturbance area by analysis of variance, correlation analysis and partial least squares path model. The results showed
that: 1) Soil water content, nutrient level and microbial biomass were all the highest in native grassland community (A1, 0 year),
and were decreased significantly in the grass-shrub stage after the invasion of Leucaena leucocephala. When Leucaena
leucocephala became shrubbery (A3, 2 years), soil water content, organic carbon, total nitrogen, total phosphorus, microbial
carbon, and microbial nitrogen contents decreased to 51.2%, 33.9%, 31.6%, 27.1%, 72.8% and 61.5% of Al community,
respectively. Soil pH was increased to 8.16, making soil more alkaline. 2)Soil microbial carbon contents were significantly
correlated with soil water content (P<0.05). The microbial biomass carbon-nitrogen radio was also significantly correlated with
soil pH. The interaction among soil water content, nutrient level and microbial biomass was significant, so high soil water content

was conducive to the existence and transformation of soil nutrients and microbial biomass. 3)The structure of the original sample
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was stable, so the coordination degree was higher (0.716 2). After the invasion of Leucaena leucocephala, the coordination degree
was decreased with the age increase of Leucaena leucocephala, and decreased to the lowest (0.501 2) in A4 (3—4 years). In the
arbor stage, soil nutrients and microbial biomass were increased slowly and tended to be stable, and the coordination degree was
increased slowly and finally stabilized in the pure plantation of Leucaena leucocephala. Therefore, for Leucaena leucocephala
plantation in different succession ages, different regulatory measures should be taken according to soil habitat conditions at
different stages of restoration. In the selection of species for vegetation restoration, attention should be paid to the combination of
grass-shrub in order to promote the healthy development of soil and the entire ecosystem.

Key words: Leucaena leucocephala plantation; Soil physiochemical properties; Soil microbial biomass; Coupling coordination

relationship; PLS-PM model
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Fig. 1 Sample plot distribution
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Table 1 Sample plot information of Leucaena leucocephala plantations in different succession stages
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A3 2 B A K (Leucaena leucocephala) . ¥ (Echinochloa crusgalli) . 515 V% (Portulaca oleracea) . 3%
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crusgalli)y. 51k Wi (Portulaca oleracea). 3% (Solanum nigrum)

AS 5~6 BB W (Leucaena leucocephala) . 1535 % (Anredera cordifolia)

A6 7~8 B A W (Leucaena leucocephala)
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Table 2 Classification of coupling degree and coordination degree
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Table 3  Soil physiochemical properties of Leucaena leucocephala plantations in different succession stages
FEHLZR S 0g(%) pH SOC(g/kg) TN(g/kg) TP(g/kg) C/N
Al 3434 + 0.0la 8.02 = 0.06b 2520 = 042a 0.57 £ 0.04a 199 + 0.13a 2471 = 2.274d
A2 22.08 = 0.13b 8.0l = 0.03b 1449 = 0.61c 040 + 0.16b 1.33 + 0.07b 36.23 = 38l1c
A3 17.59 = 0.09 ¢ 8.16 + 0.06b 855 + 0.11d 0.18 £ 0.04c¢ 0.54 + 0.10¢ 4750 = 2.75a
A4 16.31 + 041d 849 + 0.10a 2091 £ 055b 0.52 = 0.18ab 0.54 £ 0.19¢ 40.21 = 3.06¢
AS 15.27 = 0.90d 841 = 0.04a 21.19 £ 0.25b 048 = 0.12b 0.57 = 0.04c 44.15 = 2.08b
A6 16.58 + 0.11d 849 = 0.09a 2475 + 0.08a 0.56 £ 0.05a 0.65 £ 0.09¢ 4420 = 1.61b
TE: RMEIR AT IIE « frifis; RIZVER/NG B Rl m A b ) 22 53 .35 (P<0.05)

Mg e, 3 H 13 SOC Ml TN &AM E
F AL BEEAKE . RAERRA VW ER LB &8
TP ] S A R O R, o N R B Rl

B, TR A AR RSO AR, SR R
RER LR AL , i T A R R ke A e )

A4k, AR R A R B, (R SR BT
SRR,

it%éﬁb%ﬁ e (C/NYBEAE R + 5 R0 fLBe 1 i s
Az — MK C/N o] LU H i A Y e A WL o0 i ok
T T B FR A3 B TIOHE ZE LL  R B A R i ik - e
AR, & B 1 C/N BIRTE 24.71 ~

500
450
400
350
300
250
200
150
100

50

a

MBC (mg/kg)

MBC/MBN

“Ad
FEHL

Al A2 A3 A5 A6

(MBC: A9 9m; MBN: fuEYEY % ; MBC/MBN:

WAEY YRR L gMB:

47.50, BrT AL BEIS N 24.71 24, HAbREE +3%
C/N ¥LEERF 30, Hym Tl o i i i (A
Ml UiEH AL BEVE LI R AL R AL, A 1L
Jyui, T AT R A AR RS, AR TR
wALE .
22 AREBAFRERMKTEREDEDE
i &L 2 AT, 5875 11 MBC . MBN & DI
MBC/MBN . qMB 7% 4k 35 [ 43 5] B 127.14 ~
437.78 mg/kg. 45.14 ~ 107.06 mg/kg. 1.87 ~ 4.84 Fl
0.83 ~ 6.42, Hr1 Al #fy% 13 MBC. MBN & fl
A3 9% 38 MBC/MBN F1 qMB B (g 55 T HoAb %
130

)
(=)
T

MBN (mg/kg)

Fth

qMB

A6

A2 A3 A4

L
[ZE7} N

AS

/NG PR A R R R

] 22 57 &} 2% (P<0.05))

& 2

FRIKEHIRERK LR ENENE

Fig. 2 Soil microbial biomass of Leucaena leucocephala plantations in different succession stages
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Fig. 3 Correlation between soil indexes of Leucaena leucocephala plantation in succession stage
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Fig. 4 PLS-PM analysis of soil physicochemical properties and microbial biomass
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Fig. 5 Radar map of coupling coordination index and weight between soil physicochemical properties (A) and soil microbial biomass (B)

Xif 1] A TR 30 X [R] e B AR A AR 1) £
A A W A Y R A PR T A R an 3k
4 FiR o AR GOHTAR A WO+ R B A
EYEAXRZANE, WA AE—E 25, 6
FAS [ 5 BT AR A5 MR - M T A i
AT CAT 0.5721~0.975 5, HIBF BIALI A

A2>A5>A3>A1>A4>A6; PR EE D #9728k Flh

T4 KEE

0.501 2 ~ 0.716 2, HJifF BEARRI N A1>A3>A6>
A2>A5>A4 . P8l XA RIS PHTER A O B A
S A A R IV A S O T R bR
BRI T, B2 A4 BEVE BT A U MR B
JEIEE N A1 BEIEY 0716 2 R EHw/IME 0.501 2, =2
JE UM BEEANS LT, BIHTAR A WO SEARES i L
T2 0.555 7, AR T b & AL,

ERFTIRE WM IR U R EMEDERSHIARR

Table 4 Coupling coordination degrees of soil physicochemical properties and microbial biomass of Leucaena leucocephala plantations in
different succession stages

G5 U, U, c T D P 5
Al 0.304 2 0.864 8 0.877 5 0.584 5 0.716 2 PRI R R 2
A2 03615 0.2312 0.975 5 0.296 3 0.537 6 ik EME & RS
A3 0.2952 0.765 4 0.896 4 0.530 3 0.689 4 VIR P RS2
A4 0.772 4 0.081 7 0.588 2 0.4270 0.501 2 R PP R R 2
A5 0.441 0 0.188 2 0.9157 0.3146 0.536 7 ik P A & RS
A6 0.982 6 0.097 1 0.572 1 0.5399 0.5557 ik PhE & RS
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T 6 V5 A MR M R0 K SR R A A B . R AR
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e, AT LU R IR AR B B AR, TR
TR AZ AT DA b 25 [ 254, I Z ek,
G R S A o S 115 i w2 &1 A I | 04 3 ( T
SN BT AR A W bR - HERE K I K BE (R T AT R
G MRS M, R RIE 13525 R RS, W
S R IR

YRR G VOAE , TIEFE RN, X 5
TN I S PR - 5 0 BT AR A ORI A 3 K
SESEIING B R A S X R R A
S, WIRVECERIR A, X TR AR RN, (A
TSRS R L 5 — TR A A E N AR
Vi E T EREY), AT LA IR AN = i 2 R A [
R, TEORME 35 - S A AR AT OGRS T, £
FRAPFLRPY S BB D [ RE & BB AR A AR
RN BB 3% SOC, TN JRJo i #7484k, 1 bl 45 ARt
B4 SOC 5 TN &g in, Jf H SOC 5 TN
BB EIEME, TR SR G VT 0 23 5 B
BRA RN T AR - 33743 A 55 R 2 I, B AR & MR L
RGP 3 RN, AT DARRAIR 309 pH, ASC
ST 455 5 A AN, W] AR B AR5 rfoxt HR 41
BEE) N TAB KI5 B BRI T 7R Sk FH )
Xof BEZE 2 AT B DX A AR M o TR B IX AR

JE M PSR TR AR S 1 S A B AR 22 |, HE XTI
T R AP RACR AT X IR AN TR R
S5 R, BV B B AR A o, AR SN R4
MR AR X 38 T b T (B A B KA PY i
WAERERZAETE AN G, gAn—, F5
MR SCR TR
32 AEREFBERKIT LEREVEDEN
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R Y A R TR R AR S AR e A, AR T L
AP AR, 2 U E DRI BTG PR . BFEER
AR . B L R R 5+ e A W Y
KRR RP, Liu P& B 4 A XS ki)
FETE AN NS # DA SR - 3 A AR, AOiek
A5 IR A R . SRR AR L R - A
AR R RS R TR L K LR M, X R
SER B A R, AR R T A BB 1
BRI, A PR T 7R A RR IR A AR
TEARTFFE X Al BES AN TBE R RS RS, Hib
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YRR TR, WTLA IR M B A R, S
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AR BT AR, qMB {Ell 10 A PR
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W A RER TR Z —, v AR R 3R iR AL
AT BB A RN, bR A3 A5 RE
Hi qMB 252 TR, BEIZE BRSO AE K R B i
PR L HESR o) AL U T SRR AR . X P B R TR
BHRGWARR, BB, R 2
AW, MR AR RS T 5 T s Y
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FMEUUA RO, A5 3 0 R P A W ik
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B 3RO SR AR R R A AR ER TR
A AL L g B 4 3985 K SRR B S 5 M A s b - 4 £k
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Hh, HARAWRAE 0 ~ 20 cm 2R it %, A
B G 0 R R B T 2 2 i S MR A % 45 (1)
SR OCEER R, MR R ik B B 5 R S 1R A
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