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Effects of nine varieties of return to field spring rape
on organic matter and oxidation stability of tidal soil

YUAN Miaomiao' , XIANG Chunyang', ZHAO Qiu®, SHI Xingian', DONG Jiaxi', TIAN Xiuping'
(1. College of Resource and Environment, Tianjin Agricultural University, Tianjin 300384, China;

2. Institute of Resources and Environment, Tianjin Academy of Agricultural Science, Tianjin 300192, China)

Abstract: To increase the content of soil organic matter, organic matter quality and soil fertility in northern
China, a field experiment was carried out to examine the impact of returning different cultivated varieties of spring
rape to field on soil organic matter and its oxidation stability. The results showed that Zhongyoufei 1901 had the
highest biomass. Zhongyoufei 1904 had the highest plant carbon content (69.51 %), followed by Zhongyoufei 1901
(65.06 %) . The highest total carbon output of spring rape was Zhongyoufei 1901 (4 662.25 kg + hm™>). Spring
rape significantly increased the content of soil organic matter, humus and easily oxidized organic matter, and re-
duced the Kos values. Different varieties of spring rape had different performances. Of which Zhongyoufei 1901 and
Zhongyoufei 1907 increased the soil organic matter the most, which both increased by 7.24 g « kg™ compared with
prior to returning spring rape to field. The humus content and easily oxidized organic matter had also the largest in-
crease in Zhongyoufei 1901, which increased by 11.24 g + kg™' and 16.55 g + kg ™' respectively compared with prior
to returning spring rape, which was significantly higher than other varieties. The soil organic matter Kos value of
different rape varieties was significantly lower than that of the control after returning to field, and the decline was

significant in Zhongyoufei 1901, Zhongyoufei 1906 and Zhongyoufei 1907. Soil organic matter, humus and easily
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oxidized organic matter were extremely positively and significantly correlated with spring rape biomass and total car-

bon input. There were also extremely significantly and positively correlations between soil organic matter, humus

and easily oxidized organic matter. Comprehensive evaluation of gray correlation degree indicated that among nine

spring rape varieties in the experiment, Zhongyoufei 1901 had the best effect on soil fertility, followed by Zhongy-

oufei 1907.

Keywords : spring rape; return to field; soil organic matter; humus; oxidation stability
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Table 1 Biomass, carbon content, and total carbon input of

R (w,) =

different varieties of Brassica campestris L.

o Ayt TR 5 gk S A
Variety Biomassﬁ Plant carboni Total carbon Enpul
/(kg - hm™) content/(g - kg™') /(kg - hm™2)
ZYF1 4689+239.85de  492.6+0.6g 2309.70+2.81g
ZYF2 5889+616.32bc  537.9+0.81f 3167.57+4.78e

ZYF3 4584+629.25de  606.3+0.24de  2779.57+1.09f
ZYF4 6577+539.16ab  614.5+0.64cde  4041.49+4.23b
ZYF5 7167+521.88a 650.6+0.42b 4662.25+£2.98a
ZYF6 3747+140.99¢f  640.6+0.40bc  2400.27+1.48g
ZYF7 4918+263.22¢cd  695.1+1.04a 3418.78+5.10e
ZYF8 4882+326.28cd  633.2+0.61bcd  3090.89+2.96d
ZYF9 6457+£759.13ab  596.3+1.54e 3850.47+9.92¢

ARG TR 2R B3 (P<0.05) , T,

Note : Different lowercase letters represent significant differences( P<

0.05) , the same below.
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Table 2 Soil organic matter content under

different spring rape overturning

Kb R irg=aing | Sampling time( Y-m-d) oAk H
Treamtnet 2019-05-30 2019-09-29 Variation
CK 16.02+0.29bcde 16.69+0.26f 0.67+0.03e
ZYF1 15.44+0.39de 19.70+0.09de 4.26+0.48¢cd
ZYF2 16.49+0.38abcde 19.47+0.09e 2.98+0.29d
7ZYF3 15.36+0.15¢ 19.88+0.47de 4.52+0.67bed
ZYF4 16.94+0.04abc 21.31+0.00¢ 4.37+0.04cd
ZYFS 17.48+0.09a 24.72+0.02a 7.24+0.11a
ZYF6 15.89+0.83cde 17.13+0.04f 1.24+0.78e
ZYF7 15.25+0.19¢ 20.53+0.48cd 5.28+0.67bc
ZYF8 17.32+0.29ab 23.29+0.53b 5.97+0.37ab
ZYF9 16.74+0.56abed 23.98+0.12ab 7.24+0.44a

TE AR (A)) = FORWCIR G 137G LS 7 k- 75 il 3 80 i
AP S
Note: Variation (A, )= soil organic matter content after cron harvest

—soil organic matter content before spring rape overturning.
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R3 AAEFHEBEIEBERESE (g kg')
Table 3 Soil humus content under different

spring rape overturning

Qb BURERST 8] Sampling time( Y-m-d) oA
Treatment 2019-05-30 2019-09-29 Variation
CK 11.65+0.23bc 12.65+0.24f 1.00+£0.47e
ZYF1 11.41+0.47¢ 16.71+0.47d 5.29+0.00cd
7ZYF2 12.76+0.00a 16.47+0.24de 3.71£0.24d
ZYF3 12.00+0.50abc 18.59+0.00bc 6.59+0.50bc
ZYF4 12.59+0.23ab 19.94+0.02b 7.35+0.25b
7ZYF5 12.18+0.24abc 23.41+0.13a 11.24+0.11a
7ZYF6 11.47+0.47¢ 15.18+0.23ef 3.71+£0.24d
ZYF7 11.76+0.00abc 16.94+1.18d 5.18+1.18cd
ZYF8 12.12+0.24abc 19.76+0.23b 7.65+£0.47b
7ZYF9 11.40+0.13¢ 17.65+0.00cd 6.25+0.13bc

B (A,) = FORWOR G 1800 8 53 2 2t — 75 0l 38 B S i
TIRIEH TS A,
Note: Variation (A, )= soil humus content after corn harvest—soil

humus content before spring rape overturning.
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difficult to oxidize organic matter in different treatments
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Fig.2 Difference of soil Kos value and ratio of
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matter in different treatments

F4 FMFRERERS TEAVRMEXE

Table 4 Relationship between biomass of spring rape and soil organic matter

. s g ) bR kR L I ER: %) i
e i FTIN MPEIEL AL gy LI RILATBLIL
. . Plant carbon Soil organic . Soil easily oxidized
Rape biomass Total carbon input Soil humus .
content matter organic matter
Hﬂﬂ%ﬁi%i 1.000
Rape biomass
S B .
Total carbon input 0.917 1.000
Ay L
ol 0.020 0.414" 1.000
Plant carbon content
.
.i %%;ﬁm}ﬁ 0.744" " 0.781" " 0.231 1.000
Soil organic matter
.
+ ﬁﬂ%ﬁﬁﬁ_ 0.684" " 0.768* * 0.303 0.785" * 1.000
Soil humus
g 5 At .
LIS A LR 0.682" " 0.798 " * 0.418" 0.974" " 0.757" " 1.000

Soil easily oxidized organic matter

1 Note: n=27,r545=0.381,ry, =0.487.
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Table 5  Correlation and ranking of improved soil organic matter in different Brassica campestris L. varieties

KEK R EL Correlation coefficient TN 1R B
AbER R o E= K WE Weighted — HEF
Treatment 'éﬁ*ﬂ“ﬁi JSFRL 7 i ii‘ijzkofﬂfﬁ Association Weight assutiatiun Sort
Total organic matter Humus content BERCTE leor
organic matter degree
CK 0.333 0.333 0.333 0.333 0.067 0.333 10
ZYF1 0.444 0.445 0.420 0.437 0.087 0.572 7
ZYF2 0.433 0.437 0.412 0.427 0.085 0.548 8
ZYF3 0.453 0.527 0.445 0.475 0.095 0.678 6
ZYF4 0.541 0.608 0.543 0.564 0.113 0.953 4
ZYF5 1.000 1.000 1.000 1.000 0.200 3.000 1
ZYF6 0.346 0.395 0.386 0.376 0.075 0.424 9
ZYF7 0.489 0.454 0.540 0.494 0.099 0.733 5
ZYF8 0.737 0.596 0.739 0.6691 0.138 1.432 3
ZYF9 0.844 0.483 0.846 0.7724 0.145 1.575 2

PR HA B S RIS AR AR YR 2R 2 I Rk B
A LT Sh A B T A L
Jo P A R o B R LS R R
MBS, AT ARFZE R ORFA HLAEXT £
HEA MU 52 25 AR K, (A SR NEAS [R] R B b 8 o
THEAEVR S RO LRI ABFITEREW 9
AR SRR B G B CK 3 MU & 3 4
L CK R PR 2.64% ~48.11 %, ZYFS 2
EA LT Z , i PR AR Wy b fe i, 7 166.5 kg
- hm™ | 5 2 R T AL SRR AT DO A PG
2 LA R AR R A ZYR2 B AR ) ROAR R
o, JEHE AR 5 BRI, VE A 3 R R A ML i
WA, TS B 2 W 0 5 e A B AR
AR I R i 25 T S B A T SR AR A P
TCR AT I3 G L 2 Ak, A [ 20l S it F 26 4
BRI IYA TS, SR )2 R 5 A R
IV 5 % A O ) R AL B4 R 4 fi
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B AN BT LIS [R5 0 F B J5 5 2 5 0 1k
Y FE G 3 e i W A 2R B S e R ), DA T 4
Hea IUR AR AR P

JEE B I 2 Fh A T 38 R 5 7 S il 55 45 A B2 A 1)
&2+ A v RS T8 B AR % = 4
AHULEDY, B T fa e iE g PR, HA S
P A B A P A R R AR AR B
SR AT LA S R Ak - 58 b i R 58 BT, AR SR 45 AR
TR ANTRIAR T i o 360 5 ] 4 v A 8 9 I
i, JR R T BRI S LA B 2 1 3R e A
KRR, i A P At 17 16 sh 7 or, sk 1
AR ST 5 A B T A AR o A LB R
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