VLR 2238 ( Jiangsu J.of Agr.Sci.) ,2019,35(5) :1095~1101
http: //www.jsnyxb.com 1095

WA, sk, 2 W SR AR RS R T IR R A S S [ 1] IO AR, 2019,35(5) £ 1095-1101.
doi : 10.3969/].issn.1000-4440.2019.05.014

RHABLCHRATERFERSESAR

derr, Rk, F R, £ O£F, dmzx, KEE
(I AR BeA L PRI S FREERICRT 1035 f50 210014)

WE. N TRRAERTEFE H 52, 0 R DR B FE T R IR 7, BT A e e X LS T
VLIRAE SRR SRR A8 B 45 2 4 e & B AN R RS A O o (R RS PP A 28 R BRI HH R T DR AR P OB R B L G A
AL D AT EEEA W) (R, 4553000 ST AT B A L, RS AT S 28 R BEA M | & B R Bkl & BE IR AN FS
FEHALIE AL PR 13322 0~5. 0 om 4BRE 820 N T 18. 8% 11. 0% A1 11. 8%, PRI FT % Wik M7 22 14 40
TR E,/E, (6 W& 1S PO M., ARIFEFFE M7 %51 MR AlgK (B ICHA g m . AT B B2 H X 35 4
e RS HLfe o B TC WS, BEIIRS A AW Oy 2, JC R A AR 28 R e I, 7538 i -+ 385 iR 2 2 i )
At B - T B R, AR LA T R v A R I R AL AR

KR . FAFEH; RFEUL; s, A, HEEPLk

FESES: Sl41.4 XEkFRIZAS . A XEHS: 1000-4440(2019)05-1095-07

Straw fermentation incorporation improves soil humus content and quality

FAN Ru-qin, ZHOU Yun-lai, LI Yun, LU Xin, LIU Li-zhu, ZHANG Zhen-hua

(Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: To comprehensively study the effects of straw incorporation methods on soil organic carbon (SOC) se-
questration and soil fertility, a field experiment was carried out on yellow-brown soil in Jiangsu province, and the response
of carbon content in humic substances to different straw incorporation methods including the common straw and manure com-
post organic fertilizer (OF ), straw-based spent pig litter compost fertilizer (SP), straw biochar with chemical fertilizer
(BR), raw straw incorporation with chemical fertilizer ( CF), were compared in a rice-wheat rotation system. Results
showed that in the top soil layer (0-5.0 cm), SOC contents under OF, SP, BR treatments were 18.8%, 11.0% and
11. 8% higher than those under CF treatment, respectively. The E,/E values, HA/FA ratio and PQ values were increased
under OF and SP treatments. The effects of different straw return modes on the AlgK value of humic acid were not signifi-
cant. Raw straw incorporation had no significant effect on the contents of carbon in humic substances and in bulk soil. In
conclusion, the treatment of straw fermentation incorporation, especially the OF, can effectively increase the content of soil
fumic acid and improve the quality of humic substances, and straw biochar can increase humification degree of humic sub-

stances.
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Table 1 Basic properties of the tested soil and straw materials
- Eﬁ% AR oH EXq o TR ik 22 G R
(g/cm”) (S/m) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
WA E IR L 0.15 6.07 7.16 351 42.10 2792 15 440 2 066
FEFF R IR R AR 0.27 6.89 6.89 301 38.80 2572 5910 1412
FEAFLE % 0.31 1.03 9.96 793 9.70 17 8 883 1302
B L IR - - - 521 7.68 1003 2370 620
+-35 1.30 1.01 7.17 7.35 0.67 83 108 1

1.2 iRIEit

B 4 FREAFIE 5 2K 0 RS AR 3 A e ik
H (OF) F& 5% & e RAS FF 400k} & B8 H (SP) (FFF
AR H (BR) FIFSFF B4 B (CF) |, IR F AN I8
A% B8 (CK) , BEAS/DX RN 96 m*, &4 Ab
B4 RFERE, BR ALFE AW R A AR AR SAA
BN R (600 °C) 43 fiff 1M B ; OF Ab B F5 T 5 54
UL (T ) LB A &SP AR F
FEVE R R A S5 VB i1 I, 7 0 28 DR A b

SRS A5 1 Bl R ) AN T I A A I, 2 A S RO B
FEEEM N PR iR CR et A RHEEY
FEAP RO 2 B, B RE 20 em) S5 A,
BRI AW FE AT, BN 22 36 Rty Ay 7K e
FaAT KRR AT Ry /DR FT Al R
SHEHEK R GE, SP AR it FH & R HORHE HLIE
7.29 t/hm”; OF Ab¥H . jifs F 5 KRS FF 56 2% & A Pl
5. 21 v/hm? ; BR &b 3. jifi R AL RS #F 1. 46 t/hm?
I FEE A B[ (NH, ), S0, + Ca(H,PO,),+ KCI]
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1. 41 t/hm*; CF ZbFH . BRAFSFF B 434 M (B ZE s #F
7.50 v/hm? ) #hjiti FH 2 A B 1,50 v/hm?, CK; F5FF A
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kg/hm*Fl 160 kg/hm’*, /K& AN EGHE 9108, 1THE
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— U E P T R B HR VR B V) A 3 BL (0~
5.0.5.1~10.0.10.1~20.0 cm) Ff-4> S, H/h
X 7 AERE A, 5 S B, 7 AN IORE SR R
GRS FERCRE S A B4 S0 5
KT 5 T SOC Fing g 5 i 5

BOXT AR 5 iR 2 o, s aat i ( 100 H )
FHICER SO E S & i, T AR P i R 3
B ] Z WA, DR AR R TR SOC
JEE 98 o LA A AR B I 5 ik o RS ¢ T
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Fig.1 Contents of soil organic carbon under different straw in-

corporation treatments
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Table 2 Responses of contents of organic carbon in humus components and the corresponding percentage to different straw incorporation

treatments
. TR 5 R HIIR IR JE B 5
LRI QbR P Ny Py L =y Ny Py AL P AN
(em) ER ERE o A 43 L & Bt ey EE 4 & Epadad

(mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%) (mg/kg) (%)

0~5.0 OF 486.3b 6.5 1273a 17.1 494 3a 6.6 4 360b 58.4 1 171. 0a 15.7
SP 444.1b 7.8 1293a 18.5 377.7b 5.4 4 674b 66.8 1 157. 0a 16.5

CF 492.9h 8.1 1 270a 20.9 299.7¢ 4.9 4 061be 62.8 889.1b 14.7

BR 543.3a 7.7 1 159a 16.4 261.8d 3.7 5213a 73.8 T47.9¢ 10.6

CK 488.9h 8.0 1 289a 21.0 290.5¢d 4.7 3 681c 60.0 836.6bc 13.6

5.1~10.0 OF 482.6ab 7.1 1 047a 15.4 337.2a 5.0 4 659a 89.6 837.8a 13.7
SP 478.6ab 7.7 1 293a 20.9 140.9¢ 2.3 4 111ab 86.3 828.9a 13.4

CF 471.8b 9.1 1 264a 24.3 282.8b 5.4 3 004c 63.9 753.7b 12.4

BR 511.5a 7.4 1 343a 19.4 347.8a 5.0 3 925b 85.3 807.5a 11.4

CK 430.0c 7.1 1 054a 17.4 279.6h 4.6 3 103¢ 64.9 697.9b 11.4

10.1~20.0 OF 466.3a 9.0 1 024a 19.7 262.5a 5.0 2 452a 47.2 568.2a 10.9
Sp 444 2a 9.3 1 064a 22.3 241.0a 5.1 2 512a 52.7 566.4a 11.9

CF 462.3a 9.8 1 180a 25.1 180.5b 3.8 2 634a 56.1 540.9a 10.5

BR 428.9a 9.3 1 009a 21.9 60.8¢ 6.6 2 499a 54.3 537.6a 10.0

CK 446.1a 9.2 1 054a 21.7 54.0¢ 5.3 2 349a 51.9 521.2a 9.8

AP 1, ARIFERFRIR AR BLEIZE 0.05 K 1A BF 25,

2.3 TEHELLS PO EXFEFIE B X AN

AR 5 S AHEZ 0~10.0 em B PQ {8 1]
IR (8 2) . 7ERZ 0~5.0 cm, OF 4k
PO H 59 E e, HiE2 & & T CF.BR fl CK
LEBR (P < 0.05) ; OF Zb PR & b5 PO {73 W ke
SP b3 17.5%F1 22.3% ;55 CF #l BR AL BAR L,
FEAT & & H (OF 1 SP AL PR ) BEAA 254 i 1
B PQ H, 7£5.1~10.0 em +)2, & L5 PO
AR THEREZ, SP A E bS5
PQ A B EACTH A 3 Fhf5FFA HALRE, FHEIR)Z
(10.1~20.0 em) FALFEESF A E (P > 0.05)
24 WEMBIERY AlgK 5 E,/E EX#EFIEH
paN: o] v

t & 3 AL, SRR K,/ E A8 X T 5 =0
HURAR B & T O R A, EMMERIZ 0~5.0 em AN
FALHT E,/EJHA 8% 25, BR A H T H A AL
., BB EC T AR AT A BEL AL — BRI
ST BR AL PR A 0T 25 S A R PN 5 R AE
5.1~10.0 cm T ZEAMER Y E,/E (8 K @0 R 5
AlgK £54b B[] 22 S AN A S| AS [i) A B A B0 43 SN

3.25 £ 3.72 Z[a)F10.53 £ 0.62 Z[A, £ 10.1~
20.0 em )2, OF oM E/E (s, H B ES T
Hifth 4 ASKEFE 50240 AT B T S T R AR A
FERIREAR

3 17 8

AT T A HLER (SOC) & i W)
|GN R ER D G N L iy S U W W 0L T A= o
75 I REA R AR EERS T SOC & &, X 5 HALAF 7T
HAEVLI B AR AR B R AT A9 RS AT 340 Bl 30 45 2R —
O EESOEEP RS, SRR |AT E, 3 4R
AP A RIS T 0~20 em 13 SOC & &, ¥
AR S 6l A e 4% A PT AT 85042 85 SOC % /., SOC A
SRR AT 7 =X 0w 7 2 5 B 2, &% TR 3AS FHELRT
HAGIE BRI AR T B AR W, K A AT 25
S R BFEFF AL E FAERT N SOC J7 i A — & AR
PP AT REFE MG 28 Kk WA 1 5 95 0 % I R
Tl A4k} A T 22 (Rl A ) EU A g g /b, AR &
R BURE FEA6 38 R A LU R0 R e R A T 48k &
PR AA B LA
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Fig.2 Soil PQ value and HA/FA value in 0-20. 0 cm soil depth under different straw incorporation treatments
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