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kg/hm* FEFF I (S2) FIATA ML BT IR (CK) o 455 BoR, 3 FoA WL B A 3L T 18 A ML B0 Pk ik
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Effects of organic material input on crop yield and carbon sequestration in
tidal soil

YANG Su'? LI Chuan-zhe'

AI Yu-chun'

(1. Jiangsu Observation and Experiment Station of Arable Land Conservation Science, Ministry of Agriculture and Rural Affairs/ Institute of Agricultural Re-

,  WANG Jing’, WANG Ji-dong', ZHANG Yong-chun', LI Hui-xin®,

b

sources and Environment , Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.College of Resources and Environmental Science, Nanjing

Agricultural University, Nanjing 210095, China)

Abstract: To provide theoretical basis for the optimal carbon input scheme, the effects of environmental factors and
soil physical and chemical properties on crop yield and soil carbon mineralization and accumulation were investigated by ap-

plying different amounts of organic fertilizer, straw mushroom residue and lignin mushroom residue for two consecutive

years. The soil respiration rate in different growth stages

s H #1:2019-10-17

BE&TE : FRE AR 5TH (2018YFDO800301 ) 5 Y1354 4k
R QBRI [ CX(17)-1001] 3 ITH0E T A% treatments were set up: 6 000 kg/hm’ organic fertilizer
HRITE (BE2019378) (M1), 12 000 kg/hm* organic fertilizer (M2), 6 000

EE-N. B 5 (1994) 4, LR S A, B BEge A, B oE o7 kg/hm” lignin mushroom residue (B1), 12 000 kg/hm’
6 SRR g 32 T 5 B 2 W % AL A, ( E-mail ) lignin mushroom residue ( B2), 6000 kg/hm’ straw
2017103075@ njau.edu.cn mushroom residue (S1), 12 000 kg/hm* straw mushroom

was monitored by Li-8100 field in situ method. Seven

BIAEE KK H , (E-mail) yezhang66@ sina.com residue (S2) and no organic matter ( CK). The results
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showed that the application of three organic materials increased the total organic carbon and activated carbon and nitrogen

contents, and increased the yield of corn and wheat. The yield of corn and wheat increased by 17.5%~-45. 9% and 30.8%—

68. 6% respectively, and B2 treatment had the best effect on increasing yield. Exogenous carbon input significantly in-

creased the total organic carbon content of the soil, and it also led to soil carbon mineralization and enhanced soil respira-

tion. The total organic carbon content followed the order of B>S=M, total respiration followed the order of SSM>B. The re-

sults of correlation analysis showed that soil carbon sequestration was significantly positively correlated with carbon input

and crop yield, and positively correlated with the contents of easily oxidized organic carbon, total nitrogen and alkalytic ni-

trogen, but there was no significant correlation with pH. In conclusion, the input of organic materials can increase soil nu-

trient content and improve crop yield. The treatment of 12 000 kg/hm’ lignin mushroom residue has the best effect.
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Table 1 Basic physical and chemical properties of organic materi-

als

E) £k gl A BB AL

o e e W ke (O
AHLL 13.50 10.35 7.30 224 16.6
FiFF I i 6.58 3.20 7.95 258 39.2
TR T 16.60 5.81 5.61 328 19.8
INERERT 3.95 0.96 16.51 270 68.4
FRFEFT 9.20 1.50 14.79 329 35.8

F2 ERFNEZEGEBH

Table 2 Growth period of corn and wheat and sampling time

B ERAEFW HURE A KOoNEEEW WREE M
Wi 2018-07-07 HiM 2019-11-09
= 2019-11-16
P 2018-08-04 Sy BER 2019-12-27
R 2019-02-16
e -2 0 19 2018-08-28 i B 2019-03-07
P 2019-03-11
LI 2018-09-22 Ay 2019-04-22
iR ] 2019-05-07
Jl A 2018-10-12 TR 2019-05-21
A 2019-06-10

1.4 HELE

% Excel 2016 SPSS 25.0 ,Origin 2018 R Stu-
dio FEATEICHE AL BRAN 0B . SR FH AR 58 AH DG 43 A vh
) Pearson 4341, 43 A7 L ENEI MR 5 - R 1
HER R AR O . DA [A] AR A R g 5 3 (L)
8 : 00-10 : OO 5E B g 4= K IE IR P-4 {100 ), 3 LA
AR R AL, B A ER RN T
T A SN S
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Fig.1 Yield of corn and wheat under the treatments of organic

materials
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Fig.2 Soil respiration during maize and wheat growing period under different treatments of organic materials
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Fig.3 Fitting curve of respiration rate with soil temperature and soil humidity
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Table 3 Correlation of soil respiration rate with soil physical and chemical properties and yield

SR SOM ROC TN AN pH Y CI
SR 1.00
SOM 0.52" 1.00
ROC 0.23 0.46 " 1.00
TN 0.40 045" -0.20 1.00
AN 0.28 0.55" 0.41 0.21 1.00
pH 0.51° 0.10 0.07 0.01 0.17 1.00
Y 0.48~ 0.66 ™ 0.41 0.18 0.52" -0.11 1.00
Cl 0.49" 0.72™ 0.88 0.10 0.50" 0.08 0.53" 1.00
SRSOM ROC TN AN.Y I 7P B0 LA PO LA DT o W T DUk it A bt e T i TP ARE
5000 5000
E 4000 E 4 000
\'E‘_f 3000 \%D 3000
%E 2000 %é 2000
a?g 1 000 —%g 1000
0 CK Ml M2 SlI S2 Bl B2 0 CK Ml M2 SI S2 Bl B2
s N
—e— W O HBUAE WONERSE; @ KR

AL PRULIE 1,
B4 EXFTNEFBNRNESTUE

Fig.4 Carbon input and mineralization in corn and wheat seasons
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Fig.5 Contents of soil easily oxidizable organic carbon and total organic carbon under different treatments of organic materials
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Fig.6 Fitting curve of carbon input and soil organic carbon in-
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