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Effects of granulated maize straw incorporation on soil organic carbon contents and grain yield

ZHANG Li"?, LI Yu—yi', PANG Huan—cheng'", WANG Jing ', CONG Ping', ZHANG Jun—tong', GUO Jian—jun’

(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Science, Beijing 100081, China; 2.School
of Agriculture, Xinyang Agriculture and Forestry University, Xinyang 464001, China; 3.The Institute of Agricultural Science of Dezhou, De-
zhou 253000, China)

Abstract: In order to improve straw incorporation method, promote the efficient utilization of straw resources and improve soil quality in the
short time, a 3—year micro—field plot experiment was carried out at a modern agriculture research station in Dezhou City, Shandong Prov-
ince, China. The treatments included no straw incorporation (CK), conventional chopped straw incorporation into the 0~15 ¢cm depth (CC-
SI) and granulated straw incorporation into the 0~15 ¢cm depth(GSI). And then the soil organic carbon(SOC), soil dissolved organic carbon
(DOC), DOC/SOC at 0~20 ecm and 20~40 cm soil layers and grain yields at maturity of 2013—2016 were measured. The results showed
that the GSI treatment and CCSI treatment significantly increased SOC and DOC concentrations in the 0~40 cm layers in relative to CK, but
the increases were mainly in the 1~1.5 years after straw returning, there was no significant difference among treatments at other times. Com-
pared with the CCSI treatment, the average increase of SOC and DOC contents in the 0~20 cm layers during 1 years of straw incorporation

under the GSI treatment were significantly increased by 6.59% and 3.00%, and those increase in the 20~40 cm layers increased by 17.36%
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and 12.65%, respectively. Meanwhile, the ratio of DOC/SOC in the two layers under the GSI treatment was much higher than that under the

CCSI treatment, but the increasing amplitude reduced gradually with time. The grain yield under the GSI treatment was highest among the

three treatments, especially in the first year after straw returning. Compared with CK and CCSI treatment, the wheat yield under the GSI

treatment was increased by 9.80% and 10.82%, and the maize yield increased by 9.54% and 3.45% during the first year. Further analysis

found that, GSI treatment significantly increased cost, but higher grain yields had finally got much higher net profit than other treatments.

Thus, granulated straw incorporation can improve soil fertility in the short time and increase grain yield in the first year after application.

Keywords: straw incorporation ;soil organic carbon(SOC); dissolved organic carbon(DOC); grain yield
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Figure 1 Daily rainfall and mean daily temperature during the experiment period
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Table 1 Straw nutrient contents of different maize straw
, . XU R e ;
KT L A e B Al
RE [GRUEES Total G/ Total N/ Total P/ Total K/ TR o000y
Type Straw water content/% o o o DOC/mg-g
g kg g-kg g-kg
H R RS FF Chopped straw 8.74+0.11a 42.00+1.00a 0.65+0.06a 0.073+0.002a 1.34+0.06a 13.41£1.37b 3.19+0.24b
FEFFBURE Granulated straw 6.79+0.10b 42.39+0.01a 0.78+0.11a 0.071+0.002a 1.30+0.01a 23.85+0.35a 5.63+0.08a

T« [AGAS [R] - p R AL R ] 22 57 .35 (P<0.05) o R 1]

Note : Different letters in the same column indicate significant differences (<0.05). The same below.
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Figure 2 Soil organic carbon(SOC) contents of different treatments
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Table 2 Gran yield of winter wheat and summer maize under different treatments (t-hm™)

L3 2 /NFZ Winter wheat X K Summer maize
Treatments H1%E H2% 3% 1% §2%F H3F
CK 5.41x0.11b 5.81x0.01b 5.69+0.02b 10.69+0.04¢ 10.78+0.08b 10.70+0.11a
CCSI 5.36x0.02b 6.07+0.04a 5.95+0.05a 11.32+0.16b 11.38+0.11a 11.26+0.22a
GSI 5.94+0.18a 6.14+0.04a 6.07+0.03a 11.71x0.11a 11.64+0.32a 11.22+0.19a

TE AN 1 2 3T HIFRIA G 0.5.1.5.2.5 a; K 1.2 3FFREHIG1.2.3 a.
Note: The first, second and third winter wheat indicate 0.5, 1.5 and 2.5 years after straw incorporation. The first, second and third summer maize

indicate 1, 2 and 3 years after straw incorporation.

x3 EMTES T EENBRERE)

Table 3 Correlation between soil organic carbon and grain yield (r)

I 0~20 cm 12 20~40 cm )2
THEAAPLIK SOC  mIIEMEA HLEK DOC DOC/SOC AP SOC  RIVEMEA HLEK DOC DOC/SOC
/NZE 7= i Wheat yield 0.956%* 0.951% 0.758* 0.744 0.865% 0.730%
F K Maize yield 0.907%%* 0.844%% 0.781%* 0.870% 0.899% 0.838%
12 # P<0.05, %% P<0.01.
T4 REIEHEFHES T
Table 4 Cost-return analysis as affected by different treatments
) AT hm™ Sadimm g Ve T L
F&FTi% H Straw incorporation HAb “Others 3+ Total

2013—2014 CK 0 14 280 14 280 29 350.8+333.5¢ 15 070.8+333.5b
CCSI 7200 14 280 15 000 30 167.9+210.9b 15 167.9+210.9b
GSI 1890 14 280 16 170 32 161.2+493.0a 15 991.2+493.0a
2014—2015 CK 0 14 280 14 280 30 473.3+121.2b 16 193.3+121.2b
CCSI 0 14 280 14 280 32 006.2+235.6a 17 726.2+235.6a
GSI 0 14 280 14 280 32 556.0+480.3a 18 276.0+480.0a
2015—2016 CK 0 14 280 14 280 30 035.8+215.2b 15 755.8+215.2b
CCSI 0 14 280 14 280 31 525.1+358.5a 17 245.1+358.5a
GSI 0 14 280 14 280 31775.9+243.1a 17 495.9+243.1a

TE a: WOAURSFTHLARAL R TEIA TG 2% F (720 JC - hm ) s b REFFBURLALBRAL A2 7 A9 AT 2, €040 9% (150 T -0') (AL 3% (65 T8 - t1) (AL 9% (40
JC-t) (20 00 A YTIH Y (20 T - ) FIGEE % (20 601 s o AW MREFN BN T A S, (AR FR T PR FERD IR A 25 RO
A5 d s /NI OR AL AR 2 0, AR 2 MBS A A, /N2 A T K (8 SR 23331 422 HE 2460 -1 #1500 T8 - iR

Note: a: Cost of conventional chopped straw incorporation (720 yuan -hm™). b: Costs of making pelletized straw , including freight cost(150 yuan-t™),
electricity cost(65 yuan+t™),labor cost(40 yuan-t™) ,management costs(20 yuan+t™) , depreciation allowances of equipment(20 yuan+t™") and maintenance
costs (20 yuan-t™") during the production. ¢: Costs from sowing to harvest straw, such as costs of seeds, tillage, sowing, fertilizer, pesticides and harvest. d:

The sum of economic benefits of wheat and maize yield. The prices for wheat and maize was 2460 yuan-t™ and 1500 yuan-t™.
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