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X] IﬁdlZ ,Il—. %1,2’ g‘l/‘ ;%_1,2’ i ‘:r’llz /fkd ml 4:‘?)5&“7"&1,2, #iji,/‘gj—lz é‘%ﬁé r112

(1 PHIbpMBHE K2z g0, BRIiRE 7121005 2 BRPEAIEAAM TR ARDIGT .G, BfimE 7121005 3 PEILRMBHE KK -4
FeRleE 5 TR, PRk 712100)

 OE: RN B KRR FORRME S R G PR RSHT S AL R A A NERGE XA -3 g, AT 4 4F
B2 AR, LA [ AL FE g 4] B8 (CK), %8 6 000 kg/hm? F5FFi8 [ (Y4C0) . 4 500 kg/hm® F5FFHI 1 500 kg/hm? JlRRAG 7 16
FH(Y3C1). 3 000 kg/hm> FEFTFI 3 000 kg/hm?® FI B G 75 138 FH (Y2C2) . 1 500 kg/hm? FEFF A1 4 500 kg/hm? B BLAS V& HE FH (Y 1C3)
F1 6 000 kg/hm” HREAL & -4 I (YOCA)6 FRAbFR, AIFFE 1 FFF-S5 v I LA AS ] B (9P 8 FEL Xk 8 4 e e IX AR AT 4 (X AR 1 398
MR RACR . 48R FW . OF AR+ 22 0 e b E Y s e E 22 5. 5 CKAHEL, Y3CL M YIC3 b R #Em T 0~
20 cm H2HIEEKE . AR, AR0E . AR RESES R, FNZL)R B-1L4- AR . N-CWt-p- 250 AT B A
AR BT IREEE Mt R, 3 MBS W T 55.30% ~ 66.35% ., 91.41% ~ 101.26% ., 24.58% ~ 26.20%; MifE 20 ~ 40 cm F
40 ~ 60 cm 12, A ANFEXF HHEME A /N, @45 CK AHEL, Y4C0. Y3C1. Y2C2. Y1C3 Ab#I #7135 44(SQl),
H Y3CT AR TIRCR A, 5 CK AL R T 14.44%, @FE i+ I KRR G RGP, TR RR ARGt . 3L
B, AR R0 & S 2 s qR B SQL ZBAKAYSCHE R o £5570HT, Y3CL ARFEF SQL ME K iin &, BORRATF, AIHER id
HTEF SALE BRI EC L, DR FHZ R ARME & RE & H M 5

KR RMEERS; WIHEH; MM REWE; HHERE

FESES: S158 MHEFRERG: A

Effects of Different Carbon Sources on Soil Quality of Farmland in Agroforestry Complex in

Loess Hilly Region

LIU Jianjian'?, WANG Xing'?, ZHANG Qi'?, LIU Hanyu'?, TONG Xiaogang®, REN Chengjie'?, YANG Gaihe', HAN Xinhui'**
(1 College of Agronomy, Northwest A&F University, Yangling, Shaanxi 712100, China; 2 Shaanxi Engineering Research
Center of Circular Agriculture, Yangling, Shaanxi 712100, China; 3 College of Soil and Water Conservation Science and
Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: In order to reveal the effect of mixed exogenous carbon returning of crop straw and litter leaves on farmland soil
quality in black locust-maize agroforestry system in Loess Hilly Region. In this study, based on a four-year positioning
experiment, six treatments were set up, including 6 000 kg/hm’ straw returning (Y4C0), 4 500 kg/hm?® straw and 1 500 kg/hm?
Robinia pseudoacacia leaf litter returning (Y3Cl1), 3 000 kg/hm? straw and 3 000 kg/hm® Robinia pseudoacacia leaf litter
returning (Y2C2), 1 500 kg/hm? straw and 4 500 kg/hm? Robinia pseudoacacia leaf litter returning (Y1C3) and 6 000 kg/hm?
Robinia pseudoacacia leaf litter returning (Y0C4), with no returning treatment as control (CK).The results showed that: 1)There
were differences in soil physiochemical and biological properties among different soil layers. Compared with CK, Y3C1 and
Y1C3 treatments significantly increased the contents of soil water, organic carbon, available phosphorus, nitrate nitrogen and
ammonium nitrogen in 0-20 cm soil layer, meanwhile, the activities of f-1,4-glucosidase, N-acetyl-f-glucosaminidase and
leucine aminotranspeptidase in this layer were also significantly increased by 55.30%-66.35%, 91.41%-101.26%,
24.58%—-26.20%, respectively. But various treatments had little effect on soil properties in the 20-40 cm and 40—60 cm soil layers.
2)Y4C0, Y3Cl1, Y2C2, and Y1C3 treatments significantly increased soil quality index (SQI) compared to CK, and Y3Cl1

OHATH . FFESAVRITRITE (2022YFF1300405-04)FIBE TG4 H R FL24 5L 4 1 50 H (2023-1C-ZD-10)% 8 .
* L{%‘{’E%(hanxinhui@nwsuaf edu.cn)
EZRIA: XI8181(1999—), B, WtiKa A, BiEFsd, EENE LR REF5 . E-mail: 491433929@qq.com
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treatment had the best improvement effect, which was significantly increased by 14.44% compared with CK. 3)Random forest
analysis showed that soil alkaline phosphatase activity, available potassium, nitrate nitrogen and available phosphorus contents
were the key factors affecting the change of SQI. Comprehensive analysis showed that SQI and maize yield were the highest

under Y3C1 treatment, which can be recommended as a suitable ratio of straw and litter returning to the field to improve the

quality of farmland soil in the agroforestry system in the study area.

Key words: Agroforestry systems; Straw returning; Litter leaves; Mixed carbon source; Soil quality

TR R AR A S RS I E R, H
BRI KR F R, A A R
IR T S0 B (4 2 244 Tt R A3 ML R A D ik
WRBEATIA T, ANRSAT | AW o M HILIE RS o SMERR
HARES IR IR A, fEUEE R,
TR A EEAED, RRE A4S RS,
A AR RSN B HH LR SRR AR T,
X R IR A BRI 2> 20 SR MR 0 i R AT B
JESARLTT, HETT I Mt 5 AR IR A s
UEORS L S TR AR AT AN 2

LT TS Y — MR AR, T
Pl — RSP A | LY AR R sR GVl . L
RPN INER S, EEA SRBUEREGL L KA
RIIITIE A L PR LR G PP AR, Horh e i
FRECETTSLRISR, Rz T b
(Pt Bt 2520 ) IR bR, AR5 T B L33 5
AR R AR B S A AR A, A AE
ZE5t o BT, PR AL & — L8 + SRR BRAL M AR B
AP . BEE; AR, AR EESE TL
WO AR A T SR DAL TR A48 b, DU T
IEAE 3Ty, T B B AEA ) [ S bR T
AE S FE bR SRR b, I T IR | REERE S A
HEKAE T 4R AR

e AR B B R R Iz RS AT
P52 2 W] K BAAE T A A e A7 HILAC RE A8 i3 118
B AR R E PES, (RAC 5 4 28T it Re g 4 v 13
AHUTRIA RS AR WA HOCH TS IE I RS FFIE H S
A HLBR SRR B BE RN, B S 8ek
o R AR A AR R 25 TR, 2R
16 PR 2R LA S A A Wi R S ), S AR A
SEEAC R BT REE F A — 2L, Rk 27 AR — 2
TN o PR, 4 5 SN R A TR A B IR HEA T i T
xR G RGO AT FF S A e e S iR T RA

A 2t B X SR BHE AR LK , i Z 4R %
J& , ZHLIX C 2T B T AR bR MR S 0 5
1y, SRR SR A SRS, R S RS

L PR 2 % 3 A T A 3 BB e e DX — I
LR AR PR LA AR 1 PR AR TS O A
PETAE S — b A= 2SR PP A 3 - B X2 FfA
IR R AR Y BT, HL H X Se s v - 5
BIRYIBUH AT RN L, ASEFTE A T
B el DCRARAZ 5 XA A T R BT 42, f
MG ARG A B R MAT LR FOKRFS AT
5 RS 75 A DR SRR R, 1 EEAS [ U A RS AT 5
Hilivec i FH AR 2L, 3R P BCT e FH X AR 5 A2 25
F YL I SR AR, LSO 1 A R A
BRGEP I H L EEAL A R RO L 1, S fitfk
PRI G A 25 ZR G AL BB T2 DX A T - S i
PR AR s A S A

1 HREH%®

1.1 HAREER

HIF 5 DX AL T B P8 4 SE 22 T 42 96 IX T L VS g 4
(36°46'18"N ~ 36°46'42"N . 109°13'56"E ~ 09°16'03"E),
J& T B B A B B VA AR R X i X
T R T R, PR 1371.9 m, 4
PIREK | AR AR B BRI 50k 525 mm
9.5 C. 23956 h; HHERMBA+ hE, LT
P, PURbAE 2200, eEAE SIS, A 1999
ARG, ¥ b IX S T RS 1R B A i e T
B, LR PHA IR R 2 5, % X 2N
O LIY MEMM . Bt | R RARE 45, B
22 Fh A PR S L A
1.2 R&igit

TG T 2020 4F 10 H, #IEEHFZEO ~ 20 cm) +
BRI AT : ALK 4.14 gkg, 2% 041 gkg,
4 0.58 g/kg, BEASAL 1.52 mg/kg, FHASA 12.47 mg/kg,
HHEEIKER 9.70%, tTIEZEE 1.15 glem®, +3E pH
8.58,

FH (]330 R FH BEAIL X ZH 51T, 06 A BE R R [R] E
181 T KT AT 5 RS 7 i Bt A FH . 275 8 4 = T
X RTHABFGE, 4% 6 000 kg/hm?® VE Ky i4 FH 2 15 A4
B 5 SRR ELBIAL B . Y4CO(T KFEFT = HIREAY
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XSS« ARV R YRC 0T B 4 Fr e DXCRAR AR 5 XA T 39 o (4 520 997

R 400, FKRFEAFAHE 6 000 kg/hm?) .
Y3CI(3 : 1, ERFEFF 4500 kg/hm?*. HlIFE AL 7% i
1 500 kg/hm®), Y2C2(2 : 2, EKFEFF 3 000 kg/hm?,
FIRRAL 751 3 000 kg/hm?). Y1C3(1 : 3, FEKFEFF
1 500 kg/hm? | FFRAEE M 4 500 kg/hm?) . YOC4(0 : 4,
FIREAG T T 6 000 kg/hm?®) , [7 52 5 R34 AR Ay Xof G
AEFR(CK), BFAARBRE 3 ANEE, BN AL
20 m*(5 m x 4 m), /NX[a] 1 m [A]BS .

TR I P RE FORAEFE 5 A 7 i A M o
MR 1 FoR . FARFEFF T EAE FORBGRE S, Ik
ER/INT 5 em B/NBE, JIBEA V& AR AR SRR
AR | K PR TR R BR A S B LG TR
E I AHOE AN A/NX, ATHEEZE 30 cm +
2, JF AT L

F1 AR ERBTSREAZHERER

Table 1 Basic properties of tested maize straws and
Robinia pseudoacacia litter leaves

ity FKFEFF AR A 7
F LR (g/kg) 409.9+20.13 a 41959+ 6.42 a
A (g/kg) 776 £0.13 b 1589027 a
C/N 52.87+2.46a 26.42+0.58b

T RPER R 3 WL TIE « frifil; RTARNE
TR WA OB Y S AR 1 BT 2 8] 22 57 B (P<0.05).

REFHEEY N K, SRR JEE 335, HRAT
Hh 33 cmx 50 em, TOKFAESE R 6 J7 Fk/hm* (R
4 000 FE/H)o FEFPETENERAE 5 A ha), ok ]
10 H ). R0 Al A F it A 00 . BEAE R R
FFIBERR e, AL A&+ N 225 kg/hm? | P,Os
150 kg/hm?, AR} 4 LASEAL— kP A o K%
FiftJ B S AR DEA T HERE , KT T K 4ok A
T, /XN AR RN T 23R
1.3 HmRESHH

T 2023 4F 10 H FOKWBOGRIPIR A R HERE S, 1k

FHEYIMR R ol R IR RS T R R 0 ~
20, 20 ~ 40 1140 ~ 60 cm +J2 4, A L)E L
R T MRA)G, i 2 mm T EBRIR AR . A RSk
Yo HERESL Sy PR, — R L R SR AT
T4 °C VKA T E BE s 53— HAR KT H
T A SRR T

PR RN < 7 B K BBUE B K BERTE L =
HEATE RN, R BRIBRELN , FEJPUE 1 m EFEINAR
PEATHURE , FEAEAS/INX Y R E) 2 4755 4 BRI AL )
Howk, SR 2 fr—3k 18 BTk, E H= B A AL
HE, BT R 14% Rk,
1.4 TIEERNE

SR IR J12:00 7 + 38 %5 51 (BD) FILE LB EE (SP) 5
FIEEIKEL(SWO) R AHETANE ; T3 HLIR(SOC)
K FHH B R R B R S Ik 2 5 HIEAZ(TN)
K HILIE R, sl e GE ; H2w(TP) R
FR R R — = SRR e, W Eh A A e 5 AR
(NO3-N) 18 785 0 (NH4-N) >R FH G201 B 8 VR 12 4 12 DU
T AR (AP) R AT (AK) 53 5112K ] NaOH ¥
FEARBHHT L R RIS R SR B JE R R T  ,

- HERE PR PO R Pk e, i 4
Fps C. N. P EHASCREE, il mgn 2GR
W2 20 MR E AL BRI 1 g Bl AEIA
EE /K 125 mL, BT 180 r/min MIFEKR FHRP 2 h
WAl s fERER AL . 25 L . R K bR UL
FLA3 N AJEEHI (200 pmol/L , 50 uL) 2525 77K (50 uL)
FIAREYI (50 uL), [FIEFHE 50 pL 4 FI 200 pL £
B AOMABAEX AL, SH AR ERAEL A
50 puL FRUEY BTN 200 pL KB FK, SR IE AR Bk
B, S8 IR S B i LR i & T 25 C Y
FEG S5 T EESR 4 hy ZJS A 10 pL 0.5 mol/L NaOH
SRR, RIS AR (SO A2 2 GAE 5 SR SRR
WA 510 365 F1 450 nm>L,

F2 4METBIAEINERRAER

Table 2 Basic information of four kinds of soil extracellular enzymes

it 44 R £ [i27] it P B

B- 1,4~ 4 1 e BG 4-H B I i 156 B-D- M e 4 2 A nmol/(g-h)
B-1,4-N- £ Il 52 A5 25 Wl g NAG 4-FA LY i - B-D- W e A R nmol/(g-h)
T R R I K LAP LA R-7-E3e-4-H B G R L nmol/(g-h)

B 5 1R 1 ALP A-H LI Wi s 12 P nmol/(g-h)

1.5 TEREFEMH

1.5.1 EFRISHRIRGE  CEATA IR PR A 1R
T AR R A B BB HE(TDS) . WA 7 1Y)
#% - HEAR b BA 0] HeE , 2 R PRV R FE A

AL 0 ~ 1 Z ARG S22 MRS - s bRt 4 45
A7 R SRR R, R AR S 2 26, 24
SRR R S TR I, SR My R
SRR, TR bR (AR K - 4 T R B, b
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Ml AP R, AT

Duncan R0 #r AR H PR . A

= X 0 PreEbEiT . SQI R E K= RE Ay 22 55 W M iy
max (X) ST FHH AR A T 05 2% 1 R(4.3.2)

S= min (X) @ B A#) randomForest £ 1 rfPermute 3517 FEHL 2%
X MRBERY ST, ARG 5 e A 458 o 1) OGS R 55

A SN EEFRPRILRERR (0 ~ 1) X R INARRY
+IEFEFRME; max(X) Al min(X) ISR SRR
A d RAE AR/ IMEL. AU BB BYFRARIT
TR, AR R RIFEPR TS R AL
HRYEFEAR A 7 22 1R A S8 PR 7E TDS i)
KR (W), BN S PR 07 2% &7 TDS $8R A+
7 22 B E A
152 BEERRIEEL RAVIMACR AR I ks
TR, AR,

SQI= ZW xS, €)
i=1

A SQU N RIS W, TDS e i M
PREGRLER ; S, Fm TDS W5 i MEFRIIENERS; n
4 TDS H R b .
1.6 HIESITHH

K B E 7 250 Bt (one-way ANOVA)FI

M PNHBAL 534 SQL 5 F KR R . I 25457
B A B2 2 BT E SPSS 27.0 1 E4T, Origin2024b
MAT4HE.

2 ZEREHSWH

2.1 AEHEEET BN TEBUERREYE

4 JR B9 52

AN TR VA T i 148 FE T 4= 38 B AP 5 A9 AR fL R
k3 pin, #4081+ SOC, TN, AP, NO;-N Al
NHi-N i bl IR B nmikE(%. 7€ 0 ~ 20
em 12, 5 CK A, Y3C1 Ml Y1C3 AbR i & 42 =
T SWC; Y4C0, Y3C1 Fll YIC3 4ZbBHf%) SOC 75 i i
RN, RS 18.37%. 29.59% Fil 18.88%;
Y1C3 Zb3f AP & RN, M 13.63 mg/kg, M
&N 44.69%; Y3C1 Fl Y1C3 43 F NO-N S &= i
TN, B R R 45.45% F148.86% . 7F 20 ~ 40 cm

*3 AFRERBERZTET LIREUERTWFE

Table 3 Changes in soil physicochemical properties under different proportions of straw and dead leaves returning to field

by + 2 SWC BD SP SOC N TP AP AK NOs-N NHi-N
(cm) (%) (g/em’) (%) (g/ke) (g/kg) (g/kg) (mg/kg)  (mghkg)  (mgkg)  (mgkg)
CK 0~20 11.02BCab 1.28 ABb 51.56ABa 1.96CDa  0.25Ba 0.65Aa 9.42BCa 166.21 ABa 1.76 Ca 3.48 Ca
20~40 11.45Aa 1.39 Aa 47.39 Ab 1.22 Ab 0.17 Ab 0.54 Cb 2.07 Ab 92.66 Bb 0.60 Ab  2.22 ABb
40 ~60 10.39 Ab 1.43 Aa 46.22 Ab 0.68 Bc 0.16 Ab 0.51 Be 1.19 Ab 91.93 Ab 0.04 Bb 1.64 Bb
Y4CO0 0~20 11.88ABa 1.29ABa 5136ABa 2.32ABa 0.25 Ba 0.61 Aa 891 Ca 172.1ABa 1.89Ca 3.86 ABCa
20~40 11.92 Aa 1.36 Aa 48.82 Aa 1.28 Ab 021 Aa  0.55ABCb 1.96Ab 97.57ABb 0.71 Ab 2.55 ABa
40 ~60 10.88 Aa 1.35 Aa 49.03 Aa  1.20 ABb 0.19 Aa 0.54 Ab 1.22 Ab 89.23 Ab 0.49 Ab 2.39 Aa
Y3Cl 0~20 1243 Aa 1.24 Bb 53.05 Aa 2.54 Aa 0.28 Aa 0.64 Aa 1295ABa 182.39Aa 2.56ABa 4.73 ABa
20~40 11.69 Aa 1.39 Aa 47.40 Ab 1.15 Ab 020 Aab 0.56 ABb  2.19Ab 103.69ABb 0.28 Ab  2.84 ABb
40 ~60 10.31 Ab 1.40 Aa 4721Ab  099ABb  0.17 Ab 0.54 Ab 1.27Ab 10443 Ab  0.08 Bb 2.36 Ab
Y2C2 0~20 11.94ABa 129ABb 51.28 ABa 2.22BCa 0.23 Ba 0.63 Aa 11.74 ABCa 169.89 ABa 2.16 ABCa 4.03 ABCa
20~40 10.60Aa  1.40Aab 47.00Aab 1.37 Aa 0.21Aa  0.54 BCb 1.93Ab 10443 ABb 0.26 Ab 2.12 Bb
40 ~60 10.15Aa 1.43 Aa 46.11 Ab 1.32 Aa 0.14Aa  0.53 ABb 1.35 Ab 93.15Ab  0.26 ABb 1.62 Bb
YIC3 0~20 1228 Aa 1.25 Bb 5294 Aa 2.33 ABa 0.25 Ba 0.66 Aa 13.63 Aa 16842 ABa 2.62 Aa 4.95 Aa
20~40 10.60 Ab 1.45 Aa 45.45 Ab 1.26 Ab 0.18 Aab  0.54 BCb 1.96 Ab  105.17 Ab  0.29 Ab 2.99 Ab
40 ~60 10.30 Ab 1.45 Aa 4533 Ab 126 ABb  0.13Ab 0.55 Ab 1.27 Ab 93.64 Ab 0.15Bb  2.22 ABc
Y0C4 0~20 10.24Ca 1.38 Aa 48.04 Ba 1.91 Da 0.24 Ba 0.61 Aa 1256 ABa 139.73Ba 2.01 BCa 3.55BCa
20~40 10.23 Aa 1.41 Aa 46.71 Aa 1.30 Ab 0.14 Ab 0.57 Aab 1.55Ab 100.75ABb 0.26 Ab  2.49 ABb
40~60 9.76 Aa 1.41 Aa 46.67Aa 1.13ABb  0.13Ab 0.54 Ab 1.47 Ac 96.09 Ab 0.02 Bb 1.94 ABb

T FPEIRI N 3 WEE W T W)/ TR ) 5 A PR [F] 12 1] 22 5 3 (P<0.05), R8RS 52 R [ e/ A )
LR R b B 2% 5 .2 (P<0.05), T,
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XSS« ARV R YRC 0T B 4 Fr e DXCRAR AR 5 XA T 39 o (4 520 999

T2, YIC3 Ab3E AK FaAHIL T CK 4B & &3
13.50%,. 7E 40 ~60 cm 1), 5 CK A, Y2C2 4t
FRAY SOC &40 94.11%, Y4CO ZbFE ) NO5-N &
RN NH-N &5 5 i 1 1(P<0.05)

- 8 A A7 i R AN T B VR it i T AR Ak
FRAEINZ 4 FiR., 10 ~20cm +J2, 5 CK ML,
Y4C0. Y3C1, Y2C2. YIC3 F1 YOC4 4bHi ¥ 3 41
= BG 1fTE(P<0.05), 3#IES51R 66.41%. 34.54%.
59.98%. 55.30% £ 44.98%; Y4CO, Y3Cl, Y1C3 kb

P NAG TE1E R85, B CK ZRFERY 1.28 nmol/(gh)
PR TR 3.28. 2.45 F12.58 nmol/(g-h); Y2C2 4b
P LAP VSRR, B4R 29.78%; ALP itk
F£ Y3C1 Fl Y2C2 Ab v i 2542 5 . 7F 20 ~ 40 cm +
)2, 5 CK ML, {UFE Y3C1 43R ALP 151 i 5 4R
4 56.04%. 7E 40 ~60cm T2, 5 CK ML, BG.
NAG JEPETE Y4CO0 Ab B i 54 50 Y1C3 4b 8 LAP
TR R, X IR ALY 47.8 nmol/(g-h) HETF
% 62.14 nmol/(g'h), 2T} 30%.

x4 TRBGRECHEEET LIREEMET ST

Table 4 Soil enzyme activities under different proportions of straw and dead leaves returned to field

Qb3 +Z(cm) BG(nmol/(g-h)) NAG(nmol/(g-h)) LAP(nmol/(g-h)) ALP(nmol/(g-h))
CK 0~20 25.59 Ca 1.28 Ca 86.22 Ca 52.98 Ca
20 ~ 40 3.17 Ab 0.27 ABb 65.78 ABb 25.21 Bb
40 ~ 60 0.57 Bb 0.17 Bb 47.80 BCc 15.76 ABc
Y4Co0 0~20 42.57 Aa 3.28 Aa 95.77 BCa 64.31 BCa
20 ~ 40 2.90 Ab 0.40 Ab 74.59 Ab 27.71 Bb
40 ~ 60 2.72 Ab 0.60 Ab 60.51 ABc 19.05 ABb
Y3Cl1 0~20 34.43 Ba 2.45 ABa 108.81 ABa 79.29 Aa
20 ~ 40 3.41 Ab 0.33 Ab 56.40 Cb 39.46 Ab
40 ~ 60 1.81 ABb 0.13 Bb 52.18 ABCb 19.43 Ac
Y2C2 0~20 40.94 ABa 1.33 Ca 116.00 Aa 75.92 ABa
20 ~ 40 3.18 Ab 0.15 Bb 62.19 BCb 21.07 Bb
40 ~ 60 1.27 Bb 0.07 Bb 42.26 Cc 16.63 ABb
Y1C3 0~20 39.74 ABa 2.58 ABa 107.41 ABa 63.93 BCa
20 ~ 40 4.25 Ab 0.17 Bb 74.40 Ab 20.54 Bb
40 ~ 60 1.62 ABb 0.10 Bb 62.14 Ab 10.90 Bb
YOC4 0~20 37.1 ABa 2.19 BCa 106.18 ABa 61.11 Ca
20 ~ 40 3.24 Ab 0.16 Bb 67.32 ABb 21.21 Bb
40 ~ 60 1.70 ABb 0.04 Bb 58.79 ABb 15.87 ABb

22 AEKRIBEGEL B T ERERHGQDA

Al

Xt TDS W AR bR T 254001, BI85 F5 bR
B2 B 22 FIRLEE , Hop BG TEYER AR F 258
0.923, fEFTAfEIRT IR, BEH 0.080,

R S B HEHE bR A E 1T 5 A A BT
SQIfE. MK 1 A%, T CK, Y4C0., Y3CI,
Y2C2 F1 Y1C3 Ab B SQI {8 & 342 . Hrh, Y3C1
B SQI{H &, MET CK#TF 14.44%; HkE
Y4C0, Tt 13.30%; Y2C2 MR TR i 2%, 12
T 3.90%. [FMf, Y4C0. Y3C1 F1 Y1C3 fY SQI
H2E S AW, B E T Y2C2 il YOC4 4b#
(P<0.05).

2.3 ARBRBEBMEL BT EXFEHEE

M 2 AT, Y3CL AbFRA) ER PSR, M
8 005.29 kg/hm?, 5 CK HHELEFIAN 11.50%(P<
0.05), AL ™5 BA g, HEEFARE
(P>0.05). Z5REW, AEGRIEECEL HREE i £
Ky, BRSFFSAE DL 3 0 1 A L filid H )
TR A BE P ROR B A
24 SQIWFEERIEF

1 5 BE ML AR AR X SQI f 52 M PR T4 7 0 1,
mE 3 prs. Z5HFRE, & SQI AR ST 4 A&
ST k. ALP(14.73%). AK(13.60%).
NO3-N(12.57%)F1 AP(11.32%), 4 MEFR#EXT SQI 5%
i) 2 3 (P<0.05), BARKRFE, ALP FIEAFE MR
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x5 2ABEFHE. NEE

Table 5 Common factor variance, weight values

el SEE 4R (TDS)
NHRFITE A
SWC 0.377 0.033
BD 0.874 0.076
SP 0.915 0.079
socC 0.851 0.074
TN 0.589 0.051
TP 0.833 0.072
AP 0.914 0.079
AK 0.876 0.076
NH;-N 0.832 0.072
NO>-N 0.912 0.079
BG 0.923 0.080
NAG 0.829 0.072
LAP 0.88 0.076
ALP 0.914 0.079
0.8
0.6 % % b a
bc
% 7 ) 7
D04t
02}
0.0

CK  Y4CO0 Y3Cl Y2C2 YIC3 Y0C4

Abrg
(/NG RN R R AR PR TR) 22 538 P<0.05 W35 7KF, T EIR])
E1 FRKERETET HIEREHREESQDT LIFE

Fig. 1 Soil quality indexes (SQIs) under different proportions of
straw and dead leaves returned to field

10 000

éooo:% 7 77 7 ZP 7

4000

EF R (keg/hm?)

2000

CK  Y4CO0 Y3Cl Y2C2 YIC3 YO0C4
s

2 AEMGREHETHT ERE T LHHE
Fig. 2 Maize yields under different proportions of straw and dead
leaves returned to field

ALP |
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NO;-N s
AP |
NAG |**
SWC | e
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SOC |
sl ] !
NHN_ ] i
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TN ]

0 P 4 6 8 1'0 2 14 16
AR ZAE (%)

(*. **43FRIRFEMIE P<0.05, P<0.01 {3 /KF)
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