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Abstract

The study researched on cinnamon soil in this area under different modes of straw return. Six
treatments were set up as Control, (no fertilizer, no straw); C (chemical fertilizer input); Straw
mulch (SM20, 20% of straw mulch with fertilizer); SR20 (20% straw return with fertilizer); SA20
(20% straw ash with fertilizer); Straw combustion (SC20, 20% of straw combustion with fertilizer),
the treatments with chemical fertilizer were applied with the same amount. After 4 years of field
experiment, 0 - 10 cm soil was collected for analysis of characteristics of cinnamon soil water sta-
ble aggregates, soil chemical properties, as well as RDA relationship between them. Results
showed that, all treatments beside C, the proportion of different grades of water stable aggregates
were trended as 0.5 - 1 mm, <0.25 mm, 0.25 - 0.5 mm, 1 - 2 mm, >2 mm from large to small; Treat-
ments of C, SR20 and SC20 increased >2 mm aggregates significantly; SM20, SR20 and SC20 in-
creased 1 - 2 mm aggregates significantly; Treatments with chemical fertilization reduced 0.5 - 1
mm aggregates; Fertilization treatments all increased 0.25 - 0.5 mm aggregates except SC20; Only
C treatment could increase <0.25 mm aggregate. RDA analysis showed that 0.5 - 1 mm aggregate,
soil organic matter content, soil resin-P and nitrate nitrogen concentration are related to axis 1,

which explained 57.2% of total variable; Soil available Pand NO,-N concentration are positively
related with <0.25 mm aggregate; Soil NH;-N and CaCOs contents positively related with 1 - 2
mm aggregate and mean weight diameter. Results indicated that 4 years of straw return and straw
combustion had more stable aggregates than other treatments, high amount of soil NH;-N and
resin-P concentration were found in SC20 treatment, while all modes of straw input to soil could
maintain more resin-P and NO;-N than control treatment. RDA analysis showed proportion of

different soil aggregate grade influenced soil available nutrients contents and stable characteris-
tics of water stable aggregate.
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KRBT B BRFEFEA [ 75 2Nk B8 ke B R AR & 3B B AR IO, T A0 34452017
£E6 A SRAE XN IR AL (CK) MEAE(C)~ 20%F5 518 25 (SM20) - 20%F5 5% H (SR20) - 20%F5FF 2K 43 (SA20)
F20%FEF R BE(SC20) 0 0~10 cm EH R T8, WP SN NESE, e 8K EH RAARE
RASBAEMIR . HRERYE, BRChES, KRMFAREI R MAKB/MEKN0.5~1 mm, <0.25 mm,
0.25~0.5mm, 1~2mm, >2mm; SR20fISC204E-FIEEE SR (MWD)EH; ALFEC. SR20M1SC20
BEWRMN>2 mmpigkFARESE; SM20. SR20FISC204E B EHIN1~2 mmPH S E; SHIELEE
EFEK0.5~1 mmP K E; FEALAERRSC2041, BHEZEWN0.25~0.5 mmpiF & E; NCEEBEHM
<0.25 mmfiEEE. RSP KIN0.5~1 mmbiIoKBEARGESE. LIFEAVROM)EE. A
(resin-P) B . HBE(NO;-N )EBEERHMMR, WS ZENS57.2%; TIBFRHEE. ¥ NO,-N
EFE5<0.25 mmAARGBEERIEMMAR; HENH,-NEE. CaCO:FE51~2 mmiZARESE
BENMWDE X, T EMEFRERAERTEKETEIAREHREE, BARRAERES
ENERHTERS, SHEAFNEHSRBRERBERENAXNBAESESE; IKMERRA, &~
R K Fatt AR A& B LIEA RS EAAR G RE A —.
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FAAEHREG RN SERE AR, SRR ARSI RIPEHS] (6] [7]. FEFHENEERAHER
P, BEF 8.1 AZmE[8], HBLFBIIREREAT A M FIEBAC. AF A HEA YR A I 2 ZERIFAZ
FEFTAE BRI 1 284, REAT IE B 38 250 R ATR AU R 7 24 B A AR AR i S

REAT I FO AN /] 332 A T A 7 3R 0 S PR AR R i 22 R K o SLARBAF(2015) W FE A EL, Rl AT
i AT IR 2R A AU E ME AR R M B R AR - e AR, A BIR R e e PE RN 9], %
T A5 (201 6)BIF T A BURE AT F 0 A FH = 338 /K RS Mk D SR A A P RO AN S5 25 X B s FHY B /K ARk
HER ARG E PRS2 225 [10]. ##HESE(2016) 0T T AR ILEAT ORI HASFFIE H REWS 52 iV Y 2 AE I BHE R
LKA ENE KB R A LA, [R50 b R 1 S B SBR[ 117

AR YT AR AR 77 SR A A X, 48 R AR s 50%, JEBAR, KEiR ™5, K550
BR=, FEATAERE S o33t S5 Ge A AE B T3 SRATYARAFAE s T FEAN IR TOKAE R Id H 5 302 x4
NEA R e A OKAPE B RAR RO RE M, BLE T BOKRAREAT I B X PRI R RS AT I Y X 4 /K R ik 1 2R
PRI, DUl AR B PR X KA 3k F B (Bl SO A B K 4l

2. RIS
2.1, KR SRE

WRIGHTH LRI A IR A K LA R SRR B A0 =90 A7 T Im I 2 B )\ (117°54°E,
35°13'N), J@ il 2= MO Rt A, D22 B, RURE E, 24 FA0R 14.1°C, W s <R 39°C,
BAR IR -24.1°C, FIH RN %L 2462.3 h, FFEMF/KE 849 mm, FITCFEM 200 KU F.

TR e L, AR IR R F O &N - OKEAE, RIS IFAA T 2013 4 10 H, &%
B oMb 1) AMALATREFT(CK): 2) HAEATAEF(C): 3) 20%FEFE 55 (SM20); 4) 20%F5 ik H
(SR20); 5) 20%F5FFAEBE(SC20); 6) 20%FEFF K53 (SA20). HEALHE 4 REH, RE/NXTHFN 3 x 4 m,
AT E 1 m SR ORTAT . BRXTIEATAEAL B AL, He & A B =R 50 F 150 kg N/ha, 45 kg P/ha,
45 kg K/ha (IS A M8, AERFENELERERET RN, it AL A A 00, At FHASFF . RS FFE B AR EE N &
KGR S5 B FORFEFFRI IR 1 em /NBE, 42 HRACFRFR B3 510 7E L HERH IERIHEN L, FFHE 5 (SM)
Ab BRHAE RIS AR AL BE, A AR08 b B ) 2 A AT T 5 B R 55 /N X R T AT B ke, B
I BEALES BIAT N L, REFF K - RS ATAE FL e T B b J5 BRIz X,  RIR AL B T AR TR GRS 10 A
WikAT, B

AR T 2017 4F 6 HREREFHICH IUIRG), SRR 0~10 cme AR/ X BEATE R =/
Mo BRI AT JRBUREYIERIR S, 40 R AR R g A B R b IR
I8 S22 fE ST R ke 7 mm 07, 34 ERE 2 mm SRR AR REREE T 4 CUKAEA I TR+
HALZEPE R 0 HT), PRI 7 mm A1 2 mm BAEE T B E XA B AR R EAS A . #5 2 mm KT
TREFFEE I 100 B 5 T 3985 MUK B SRR RS 7 = E

22. ARFE

KRR R AR VR IR 2 [10]: B LAREL 50 g, B THRANIG M BIFALAKION 2. 1.
0.5. 025 mm, JEZ AR, FHE—EEDN 10 mm FIHKE, KRS — W&o —NERE, ¥
TREINERNEG, BEHARE LR, AR DA SRIEBEORKEN 1L). BB
se¥eiE, KEEE, JRIRSNT 2 1L(ORTO ALRESA OA SS203, FEHEF), IR N KIIEM
20%, YRBNAIFGE A 10s, BFECY 1 mine 35855, #&ILAERIFIT, FHERMREEETR i
RARENERRIE, I 58 20 5 TS &40 B2 KR &R, R TFKLIREFEBON 80°CHIKEAE
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AT, BETERRE. R RTERIRAR BICR A K0T R=:V—0><100%, R, ROVSENR A TR
IKFANE B RAR BT IR, H%EoRs W ONEES TSR G H IR d TR R R, ] g Fon. RHUKER

YRR S A e AR W, = W;Vixloo%, FERLI A, W KA BT RARAE I — RARVE A (1

FRAH, %I T Wy AR ORI A TR SR, FH) g 260 W L bt S T 4
Filit, g FoR(12]. FHURRE G MWD: MWD =X, fEILsteit, X i Kidi B TR ELA
i=1

W, 9 X REORS LR R % B SR A o el EE IR | 40 B 13

3% pH fHR A 1:2.5 LUK, pH vHlE; HEEE/KERHEREIENE (105 CHET); I 8GR
GBI BOR AR . e AS5 A B B W5 L (B0 . ISR S BRSO AR A ek B vkl e [ 14]; +
A RO B R BH B 1SS b i 4% 5 A AR A L BRI R [15]s 3 WLRR & B A K & AR R Atk
b, BRERES & ECSR A AR E [ 14].

2.3. BURAE

KH AT SPSS 16.0 X P EE 217 Gi 1H 734, KA one-way ANOVA HEAT J7 2253 M1, AL T IH] 22 57K
H Tukey JE & (77 %55 1%) 88 Dunnett’s T3 JEES (7 ZA5F), WEMEAKTH 0.05. LEEERA T 57K Fa 4]
AR OE 22K H Canoco 4.5 BT TUR T NEAT /00, Horb, WIKEEF KT 15 IHERRTESE . SO
P F % SigmaPlot 10 %441 o

3. ERESH
3.1. FARIFAFEITEHEMB KB AR S BRI

20k 43 b PR 25 7 AL R KRS E A BAR RISCR 2 v T 80% (Bl AR ReaR). B | Al Ak
() -39 K Rtk B R AR EEAE T 0.5~1 mm F1<0.25 mm Fif2yafl. Hb, BREEC)S, RHEECK).
FF 78 35(SM20) FEFFIEHI(SR20). FEFTFHEFE(SC20) FEFFAK7r(SA20)ALBE, /KA P A SR A4 & 1 43 b o AR
MARFNMERE 0.5~1 mm, <0.25 mm, 0.25~0.5 mm, 1~2 mm, >2 mm ) AA#a%. 1 C ALFH K F] N
£31<0.25 mm, 0.5~1 mm, 0.25~0.5 mm, >2 mm, 1~2 mm HJ#&H. HE 1, OB BE C AFH>025 mm
(R 7K R 1 BT R AR LU IR T 70%5h, & &AL BAZ BB = T 70%, A HLYEH A 2 535 19 11>0.25 mm
Pk E RIS & 16], BB, SRy SRS FTIE H 5 3350 17>0.25 mm KRR PEH R IR & = .

Table 1. Water stable aggregate composition under different modes of straw return

#= 1. ARAFABITEEB KRR AR

IKEENE B AR SAL T o5 EE B (%)

AbFE
>2 mm 1~2 mm 0.5~1 mm 0.25~0.5 mm <0.25 mm
CK 6.66 +0.42 dC 11.4+0.45 cdCD 41.6+2.15 aA 16.4+0.96 cD 23.9+1.05bB
C 11.6 £ 0.38 cA 8.61+0.36 cD 28.0+0.76 aC 19.7+1.29 bBC 32.1£1.41aA
SM20 7.67+0.26 dBC 13.7+0.95 ¢cBC 348+ 1.5aB 21.6 £ 0.70 bAB 222+ 1.15bB
SR20 8.74+0.57 dB 17.7+1.08 cA 30.2+0.8aBC 18.8 +£0.63 ¢cBC 24.6 +1.60 bB
SA20 6.79+ 0.39cC 9.27+0.25cD 33.4+1.15aBC 24.5+0.97 bA 26.0+1.37bB
SC20 9.29+0.05dB 16.2+0.65 cAB 32.2+1.03 aBC 15.8+0.55cD 26.5+0.77 bAB

TE: RAPHIENIE £ bR AFRNG FREFOR A — A F R RO AL R M2 R (p < 0.05); AIFRKS 7 BER IR — RIS R Ak H ]
ERE M ER(p <0.05).
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[F]—RL AN [FI AL BE (R 45 LRI, #5>2 mm RLgH Rk, 5 CK #HLL, 4b# C. SR20 #1 SC20
REWINZRL R A RS &, SM20 Kbz R A R A A S m, (AR R . XE B TR AR AR
FENAEEAEY A K FIAR R - I3 N[ 1], IS s LIRERAE S, 52 pit g AR 17]. 16 1~2
mm Kz A Bk, 5 CAHEL, SM20. SR20 Il SC20 kb F i 3 8 iniZks 2 A Sk & 8. RS T2 o5 At H
JE R YIAR 205 SRS BRI 2R R SRR TE R, FEFTAE IR AT REXS > 1 mm R A R A5
BRIHNARIER, X5EW & 5Q015)K TRF 5 b AR R A R AR & s 45 R ATF[18], HIEH
— R ARRBRAERE N 0~10 em AHELT 0~2 om HRAEIRSE, RIBERERTSEM IR E M ANE2E, Wt A
ES: B, RREFEF S &N 2 LI AT R e A — B KR . THITE 0.5~1 mm KL
FoKFMER R T, 5 CKAHLL, &I B 535 FRAK TR oK AR M R R 2 i, U A it FF T
L SR AR SR K o iR DR — 75 T T A A I S it P B 3B A E M 2 e, BRI E 0 TE Blxt
BERURL I FIEAE19]: 53— T TR & % J5 SRS AT A4 s [ SR A B 20 AT, Wi Iv) % B BB R BB /)i
PR 1F0.25~0.5 mm R B HEIKARE A R AT, 5 CK AHEL, MR EERR SC20 41, #5031
TIENBERAE G B, CHWARARBITRRN LIEANUR S E. 415 B R AR H AR BRI
. B30 & 8 FRERKFERKE 20%4 4, AR YR 7507 B 0] A4 REWK T 22 R ok 3 i AR v 4
[20], X FJRESE SC20 4bHE 0.25~0.5 mm KiZl AR & EBARM R K o BB FERAS K 73380 F ) TR
A, (B O TR RS AT K 334 g %ot S il . SR B MR RE K R A B R R A 211,
of - SFEHRAR I 5 P 5 B T BE AT BE SN T 3% 0.25~0.5 mm R RS B DA R > 0.25 mm KK
FaE ME R A R e fF LIRS MR R AR, A sk, LIRS MR e tK[22], £ <0.25 mm Kk
(3K Rtk B AR, AL C KBRS E W INZR Sk R v I AR &, U W B A AR A B A T 35 14
BRI R E 1

3.2. AEARTBFFEEN B KEEAR SR EERm

P E B EAR(MWD) RE U I S 3R VR AR IR E . B 1 AR U, RS K73 (SA20) b 3
MWD fH&AK, REFMLT C. SR20 F1 SC20 4B, X8 CK ALEEAHEL, SR20 F1 SC20 4L¥E MWD fH {2
FTh . SM20 ALFEAT C 4bFE MWD T CK 4bH, HEZERIHFRRE. AETRAEFEH 4 45,
0~10 cm )5 SR20 Il SC20 Ab P 358 (AR e i, FLIRO C. SM20 Al CK ALEE, SA20 Ab¥E 4358 415
FERESAC. AEFHE 3G N LB H A MWD (B 70 LA & [23], )5 R AT REARS FHE B0 A BILTE RS A 2

1.2 ¢
Z 10 ab . a a
i Q abc o XX
e Y KX 0%, c N
& XA (X XX . ;"‘4
imi 0.8 I R R RS
: Y KXY XY XY XX
il R K B & KX
RSOOSR % T %o Y %%
1 Ky RO S
= 0.6 XA KX] KX (X %
= Y4 R K R KX
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Figure 1. The MWD of water stable aggregate under different
modes of straw return
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IR, AT SO RURE AL L B s ol R A B R AR o 0 SC20 AR P SRR J5E 8 vy ) i AT T A2
AT BE I8 v] 5 25 i - AN [ R 20 (A1 SR AR S ey 0 A, 3R P 3 I o #8181

3.3. ARIAABFHEAR TR F M RERE

MR 1] 2, 4 FEAN[A) 7 KA FF AR EE X 138 pH {EJC52 0 . SC20 AbFE 3% NH; -N & & 2% & T CK.C.
SM20. SR20. SA20 AR, HJFEE—J5 1 e 51 ke i) B3 a LRI THVEREAL, o — 7 TH R RS AT e
Ja PR 1) R IR A T KR AIR[20] [24]. 5 CK AREEMLL, A i A Ab 22 2 m 52 25 4 v 124 NOS N &
B, CAFEg RS, HUUE SM20 4bFE, SA20 Al SC20 4bFE, SR20 4b¥E. HifEALHE NO;-N & & &)
JER PRl — 777 T 2 U ) i P B33 NOS N & R I RAR[25], 5 —TiiH L, FERTL KAy RERTAE BRI K A
AHURALHE FoTERBAN TIE, REEMEEE)G, A A E R E MR, &R FE AL FEAE
BT EE NOS N B &K, HFEEFEFHE B 5 7% 75 MR S A P AR I, A A& B0 fE AL 2]
eGR4 W0 (resin-P) & R B AT R0, T A MEARALEE, B SM20 A1 SR20 AbFAR, 0] 8 & 42
A S . SC20 AFEAN SA20 AbFR R E IR A A A O, R R RS B S AR R i
MRS A K& P AFRH B+ SO, w35 v s il 2 &R 3 n[20]. 1 SM20 F1 SR20 Ab 2
X HRAHLE, AR A R0 R A, 5 R AT RE DRI RG AT A A i AR P i A A [ R BT

10 ¢ 50
a a a a a a a
8t = 2 £ = 2 = — 40 I
o
=
W et % 30
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14t &1 20
z
2t < 10
B
+H
0 0
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» 80 T 3 80 be
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Figure 2. The soil pH, available N and P concentration under different modes of straw return
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TREACEED N i, Il L3E WU BT FE R S R HRIE[26], FEFFAE R Ab B — ot 3 AL
AR R IR, BERe S HIEE HUR S B N R A R £ [20] [27], HBEEEDEKZRHERE,
TIEANR S EBEKE[20]: 556, RS 4H B K S8R [20], TT RS A — 8 BB BN 3 8L
TIEAY S ESG N, B ERER S (CaCOs) & & AT K1, SM20. SA20. SC20 Ab P L3 B IR, & &
FRTHE=A0B, —m, TG IRENRER HIEAR28], =AM HE - BEE N & B
JA—J7TH, SA20. SC20 AbFEFRERES S S A i 5 DK T B B A A A 23 v B BH S 7 R LB 5 Ca® 3e g
W BEA7 25, T B Ca it 28 BT B AR AT JE.(2014)BHF 5T, PR 5 2 & v I B RS AT 3L H /S CO, BETME 18 In (291,
H. CO, HIRIE A LA HUBRATCHIBR[29] [30], HbRERES & & & 1) A K1 M LA AT AL S 3 HLs &
BEAGRIRE & BN ZEREK, WIENLEIA gt — P05,

25 35 ;
ab 30 + a
—_ ab a
H 20 - T 4 —
B0 ab :H 25 |
x %8 b ap b
50 <
i 157 = 20} e
s LA H
HE 4o o
=B 10} g by cit
T & e
% £ w0t i
H ® 1
1 + i
51 i
5 . H ;
CK C SM20 SR20 SA20 SC20 CK C SM20 SR20 SA20 SC20
Kb

Figure 3. The soil organic matter and CaCO; concentration under different modes of straw return

3. FEARETEELELRBNRAERISSE

3.4. DRKBREARGIHBETRUEFEREBTRIH

X KRR B R AR A 5 IR E RN 2 e it i OUR 24T, RDAYRIL(EL 4), TERAHT
AR SR B 61.6%, HART 1 WAL ER 57.2%, KT 2 nERAEER 4.4%. HE 4
AIATL, 0.5~1 mm REOKARME A SRS A LA NI (OM) & & 2 % UNEAH KR R, HIEAEES &, =
HENO;-N FREEHEVIEMKKR, HE<0.25 mm b RS & IERAI; MRS A S0 510 R B
CK AHE A i A, w3t OM Al 0.5~1 mm & &5 & 1 C AFE A ATFER A M, 3 2
. 1 NO; -N FEAN<0.25 mm K HIRAK S BE, OM & 8M 0.5~1 mm K HIERA S EER.
AR R A LI NH N & CaCO; &, SAMEREVINAMIC, HHh 1~2 mm KHEH KA EE
FTMWD 5 Pl 2 A7 A DG OC R o MRS & A0 AU B 1 70 A, SM20 AbEEAN SA AR EET & 52 Fe b
S22 4Bl SC20 AL FE NH -N 7 &\ CaCO; ¥ f MWD, 1~2 mm FiZ KRt F2R ok & &3 85, 1 SM20
AEERAN SA ALFRR DL EFEAR S BN,

4. &5

oy AN [F) 7 A FFAE H 4 4 Ji5 1050 45 SR A B, Bt A A W] 2 35 38 I <0.25 mm Ki gk Rtk B SRR 5 &,
[F) — AL FHTE], ST A I S5 3 S R0 2 [ SR AR A A e AN 2y A — RSk T, FEATIE R
I 1~2 mm R R R & KRR FEE 25 24T T 0.5~1 mm BIRA S B FiFF Ko b HE 0.25~0.5
mm R EERGG. A>0.25 mm FEHRESEE, Hitd il 5 FRA R E Rz, WP
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Figure 4. The RDA analysis between soil water stable aggregates
and soil chemical properties

B 4. DIRKREARESH S IRUF M REBT R SHE

HEHEBHES, FATRD A OKF MBI R R e e AR R AE A B AF T, 138 NH N
resin-P A HLSS SRR, REATBERRANREAT 2K 73 Ab BE 55 25 IR CaCO; & it REATAERERRS AT 4K 70 Ab 2
X LI AR G R A LR S RSN 2 R AUR 3, HIEAEIRIOY 4 48, HEPX RS SRR A AT
Koy H Wt T LD, hdidt— BT,

E&ME

AT L5 AR R4 H (41301320, 41401329) % 2018 4EFE L AR 4 K2/ EFHFESH (18SSRO83)
.
S5
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