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Abstract

By studying the content of cementitious substances in wheat-maize rotation soil after fertilization
and straw returning, the effect of straw returning on soil physicochemical properties was explored.
The results showed that both NP + 1/3S (nitrogen and phosphorus and one-third of straw return-
ing) fertilization and straw returning increased the content of penta- and hexa-sugars in soil. At
the same time, the content of free iron oxide and free alumina was increased, which was beneficial
to the stability of aggregates in soil. Therefore, it is recommended to use the NP + 1/3S straw re-
turning mode for planting in the wheat-maize rotation, which is more conducive to the formation
of cementitious substances and promotes the stability of soil aggregates.
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1. 5|8

TIRPTRAR 2 R L 2 B TR, S R ECR I 2 D AE e R R LR K
TR HEEMESERE IR RR[1 ] LI AIRARIE B S B ARV B R g R 3R R . RSk &S
B RE SR OGBS R AR, SORVEH 3R E A -3 5 & i R AR 2] LR PRI RS 2 5 %
PR S R IR S5 A AT 2, T P SR A 445 790 32 - S TR It R o, JFG mh AR [ 1 Bt A B it M It 2 i
PEM A A T ) 33 A SR AR TR R G5570( 3] [4] JEREEH 5T LA A5 - S50 W RORE NG 4577 Fi P R Ak, 3oF 141 5%
PRI A AR RI[2] [5]. TREAT RS AT IE HX 338 vh IR &5 B ) S AR A —, JF A HLTEHLIR 4557
TE B B AT e R e M 7 TR A A3 W BB AR (4] (510 PRI, PRSRACIYIRE T FH T 398 141 3 A K% 5 25
FE R & AR A M E N TAE SRS

BEATRIE AL 0 AT MR 5 BN ISR AL, F ARG b T abag s mhiE) ., RRRSE
A AR AORE M, SN S BT SR e Rk g 2 1 F HIR A FIBH RS . ARfE D7 20, AL, RS ARG
FH 25 N\ % B4 it 0 2 [ SR A e PR AR AR 5] [6] (7] DALk, AR E DDA BR PG 24 7 Jb R0 X S o i
Mo 56 FH oA RE, BIF TEAIIRE AT 38 FE O H S 4 1R Ak DU R e e PR e, W RS AT S BRI .
AR 185 B DAL AR B AR AT ORIPANAT KRR A BT BB S, RN Sxd - #os [ SR AR BT L) %
R M S A I DL AT O B R A

2. ARRFR
2.1. RXER

I T PR pi 4 o TAEWF Fele w1 ik 2t PR 13°C, FRFKEZ) 550 mm, E(E
6~9 H, JEWRIEHFRRIE M3 R, AR DR N T k80 s B U B
TS, FEe, K. RIERE 9. BT R RTIE 0~20 cmy 20~40 cm. 40~60 cm +/Z 7 pH.
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AHUBT. R AR BB A% .
2.2. R

R T 2018 FE/NEF=(10 Hha)IFEh, REANE - Rk ERAPHER . N2 LU/ME 22
NE, ERUEE 22 AE, MRAREATHHT T =W . B ABELX AHE8], DN XTEAN 30 m? (5
mx 6m), RILIE & MLH: 1) AME(CK); 2) FHFEEEHS): 3) MEABINP); 4) AE =72
—FEFFIE (NP + 1/3S); 5) &5 =42 —fEFFIEH (NP + 2/38); 6) R SR & miE H(NP + S); 7) Jifi
ZBEFH(NPK); 8) ZBHH 55T &=L H(NPKS), AMCEEER 3 k. & SR IS DLEIE T
EAEYH — K, FEAF TR EE I — R BRIEWA. B SRR 5)8: N: 150 kg/hm?;
P,0s: 120 kg/hm*; K,0: 90 kg/hm’. /NEZEF KSR S, 4bHE CK FI NP HI NPK (RS FF 435k, HA
AbFE RS AT VI 5 i HR LB L AT IE

I8 TE S R EE 0~60 om H7 i L FE, SR 57 B = A, v 3% F ARG BRI K LU FREM A < 10 mm
fh e, RARFIHZERH P AT WK, 250 20 H. 60 HA 100 H #7470l .

2.3. BHTAREFIRIRIMSNE

2.3.1. SRS DRRSNE

T3 5 FRE DA RS TREN S BNE: IR AL, RAEZ RN - AT - EiRR
NIRIGE; ARMAVEARER, CRAIRRPE R B R IGE s U 25 A 2 A B Ak . B R R
iy SONEM: BRI H AAS MR AR S

FART 1) IS SRR F DCB VAR HL: AREUE 0.25 mm i T 1-FF 0.3 g F 50 mL &0,
T 0.3 mol/L FrgR%4 20 mL, 1 mol/L FEAXFREN 2.5 mL B T 2L N 80°C/K 4R, M IniE
TREREN(PRBSH) 0.5 g, B HEFE A HE 15 mino HUH A E1 S B0 00 5, KR P N 250 mL A&+,
b E A 2~3 ¥, A 1 mol/L NaCl i ilit% Fik RIFE P IRVEVR B0 & R 1 IR, Pl NF— A &k
i, EREMAAT 10 mL BOE T, R AAS MEE & . 2) AR T A Bk 1 2 R B i ik
B ARG 0.25 mm i A 4F£ 0.5 g 3 50 mL &0, #2 R EE 1:50 A1 0.2 mol/L FEFREL VAR 25 mL,
TIIZE Ji5 2 N B 2T 47 B ) SOUJZ A A5 G TN SR R FE 7 2 h J5 S BT ES 0 73 B5(4000 r/min), IR FEW AT 10 mL
BOET, H AAS MESI &R, 3) BEAETANE R HERRNIER: FREBUL 0.25 mm i X+
THE2 g T 250 mL HEE R, $Z W 1:220 NN EEBERREAE W, 2 2 h Ja SR ES 043 B5(4000 r/min),
BIEAFT 10 mL S0E T, H AAS MESI & & AR S NE K77k S5 E ) —5.

2.3.2. BIERMESHSBHERNE

3% 5 AR WL 2 24> 41 218 Golchin Z5(1994) ()73, BUE LG HUBR 0 A B &84l HE
SRAMEH. BATEN: 1) B810.0 g LFEZENCFRER 100 mL 2508 1, A 50 mL Nal (1.8 g/mL)
B, RATFRRERED), HEEESIR. KHERHEN 3500 rpm, B0 15 min, EERE H T E, 38R E
WCFTFH o B O A O 50 mL Nal ¥, #2230 B0 ik, HE 2 R BEJENE Y5 H 0.01 mol/L
CaCl, IE AN ZE18/K 100 mL Peid, SRIGHERE 50 mL BEb b, T FRE, X —H0 NS84, 2) &
OVE W PTTELR SN 50 mL Nal %7, #3505, #A 5Smin. B0, ¥ L, HES 2 K. EEERYR
UGG BB T, T RE, X—HrAMESEH: 3) BOENTUENMN 50 mL ZMK, #RY
20 min, 50 20 min, EHWNIEH 95%LRER 20, T KE, X—HophEH. DAY
PRI ERRIE S, 3 0.25 mm 0, B &R FH B AR R A S8V E
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2.3.3. IS ERAE

S SRRE B P R AR T 4R b, HERRRL 10 mL BRI, B NS
BIGRE ET ARG F, FHRE MG S KR S mL, Fw BRSNS G, BHilER
FERR 2P B T WA PN 10 min, U, SEEURAEA KA E. S A G /AN 2] 4 /NN, £
IR K 625 Z=MCK) b E .

PRl B b v R RE R 55 10, 15, 20, 25 ug/mL, % BiRJ5ikEM, o, DUBER R
I s mL Z&K, FFERAEENSH. Sk,

A T S R - FRREIE . WA S K ARV 2 mL, BT 10 mL fRE T,
HEFIMA 6 mL KA, REWSE, MEEREF, 20~24 MG, EBBET EEEK 470 =Z6H
Kbt

R SE N, B ARBEFR R RS, 10, 20, 30, 40, 50, 60 ug/mL, % iR 7y (RN &) & Hik
JefE . RTINS A, abilbriE 2.

3. ZRE S
3.1. FRITEFEBREAX TR P S EMRD DRSS

P21 KRB, AHEL CK AR, it BERIAE AT I FH 513G N T 33 b TURRBE RN 7S BRI S & . e, NP+ 1/3S
AL TR TR IR A K, FHEE CK 8507 46.5%, NP. NP+ 1/3S. NP +2/3S AHebElE ok, #HE CK 4>
AR 30.2% 30.2%. 31.3%; FAabFRiF A AA S EM L CK ¥ EE N, b NP+ 1/3S £ CK
BEIN 29.1%, Tl f 20 SR A Bk DA R 2 45 75 SR AN A 35 R B B 1) O S0 25 A8 A s 45 A B v i B SR 1 A R R
CK AbHEEZEBE N, H NP+ 1/3S AeBEMAMRR K, N 3.9%, JEf B AL & Bt AL AL B AR CK B 2 3548
b, (EFEFTIE AR 3G N T H A, NP + 1/3S $IEE CK i1 17.9%, #iE& K, SO MKEES
AR EARIEE N, NP +2/3S b3 R R E, B CK N 33.3%, Zi6KE, NP+ 1/3S ¥f
T2 BE AR 2 LR B R AR BB E A T R, BRI, AR B R T - A SRR AR R

Table 1. Contents of polysaccharides and iron and aluminum oxides in soil under different straw returning patterns

#* 1. FRBEFEARA TLRPSRENGKERELYE
E20 BRAENT) E=EaRe &

AL FbRE  NEROBE WrEAsk ERME HESHE EANE FRER SKa5H
(gke)  (gkg) (g/kg) fetk(gke)  etk(gke) (g/kg) fewigkg)  Hi(gke)

CK 0.71 ¢ 0.96 ¢ 40.79 e 7.59 be 0.35 ab 4.56d 1.34 ef 0.69 ¢

S 0.79ab  1.02 ab 44.46 c 7.62 be 0.38 ab 4.64 c 1.42 cd 0.70 be

NP 0.96 b 1.25¢ 48.37d 7.66 ¢ 0.36 be 4.68d 1.51f 0.81¢c
NP +1/3S 1.10a 1.25a 52.64a 7.66 b 0.32a 4.74 a 1.58 a 0.88 bc
NP +2/3S 1.04ab  1.26 ab 51.73 ab 7.46 a 0.25 ab 4.64 ab 1.48 ab 092a
NP +S 093b 1.13b 50.69 be 725b 0.27 abe 4.60 be 1.36 be 0.85 ab
NPK 0.83¢ 1.07 ¢ 49.36 be 7210 025¢ 4.57c 125 0.80 be
NPKS 0.96b 1.15b 51.60d 7.39b 0.28 ¢ 4.67 ab 1.45d 0.80 be

3.2. AEEFEBEAN LR PENRES KSR
v, BYURAE S SN E S EAL FAEML CK (S B EHN, NP + 1/38 1§
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WK, N 14.7%, HIKONNP +2/3S. NP+ S, Hujii GHLIEALEE NP, NPK HESA G, (HERARE,
BRI B S BEASBENANKAESRASERS SIS, BFESRAERH T LBEERRT.
1, AHEE CK, AR H S EH R ER I, Hrdh NP + 1/3S 3§ilRH K, H 38.7%, H K9 NP +2/3S.
NP 4b2E, [FIES, NP+ 1/3S AFR A MUK A & SRS ARG, HLUCHHF AR RS FF R A A EE(NP +
2/3S. NP +S), ZiAKE, NP+ 1/3S HAFT LR &8I,

60.0 BmFLF OOLF OHF
a a
& a b
50.0 T a b F £ c p
. c a:_ a:_
) T ES
B
E 400 |
il
jz 300
o
H
gjé‘ 20.0
=
e 10.0
a b b
d g b c ed a b be c
CK S NP  NP+1/3S NP+2/3S NP+S NPK NPKS

Figure 1. Distribution characteristics of organic carbon binding state in soil under different straw returning modes

E 1. TEFBFTEEER T RSP BNRESS I HIHE

4. &5t

FHEE CK AL, L ARSATIE AN T L3 rh TR A S i & . Herh, NP+ 1/3S ALPEAEL
CK TLBRHE S EIIIN 1 46.5%, NBRES RGN T 30.2%, RN EEA %%‘% I EAAAE S B CK
ARG 29.1%. 3.9%, AR T HIEPPIREIFEE . AYBRK LRSS NMESEHL, HEMIE
A& NP+ 1/38 HIER CK ik, EAM T LRSI, B, /0% - SRR EBCRA NP + 173
AT AR A AT M S A A TR G PO R, (e ik 3R A IR AR R e

£ E&WA
B 7 45 b TR AR T A AR H (DINY 2021-20).
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