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Effects of main preceding crop stubbles on soil physicochemical properties
and agronomic traits of winter rapeseed in Northwest Loess Area

LI Xuecai'®, MA Li*, WU Junyan'?, LIU Lijun®,
PU Yuanyuan'”, FANG Yan®, SUN Wancang'"

(1. Gansu Agricultural University Agronomy College , Lanzhou, Gansu 730070, China
2. Gansu Provincial Key Laboratory of Aridland Crop Science ,Lanzhou, Gansu 730070, China)

Abstract: The purpose of this study was to examine the effects of different stubbles on soil fertility and rape-
seed yield in the following season. Using traditional field experiment, with fallow field as control, the stubble soil
ploughing layer of six main crops (winter rapeseed, potato, corn, winter wheat, spring wheat, and broad bean) in
Northwest Loess Area and its effect on the yield and agronomic characters of winter rapeseed in the following season
were studied. The result showed that; (1) The overall soil nutrient content of different crop stubbles showed that
overwintering crops > fallow fields > spring sown crops. Except the broad bean stubble had a higher alkaline nitro-
gen content of nitrogen-fixing, the winter rapeseed stubble had a significant better result than those of other crops in
soil nutrient indexes, soil microbial population structure and soil physical properties. Their organic matter, total ni-
trogen, total phosphorus, total potassium, alkaline nitrogen, fast-acting phosphorus, and fast-acting potassium con-
tents were 32.6%, 12.1%, 5.9%, 7.2%, 11.6%, 99.8% and 44.2% higher than the control treatment. Followed
by bean, winter wheat stubble and fallow fields, the corn and spring wheat stubbles had a poorer fertility status.

Compared with the fallow field, the soil bulk density of tillage layer (0~20 c¢cm) of winter rapeseed, winter wheat
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and broad bean stubbles decreased by 10.14%, 5.80%, 5.80%, respectively. The total soil porosity, capillary po-
rosity and field water holding capacity of winter rapeseed stubbles increased by 7.33% , 4.12% and 5.65% , respec-
tively, while potato, corn and spring wheat stubble all decreased to different degrees. There was no significant
difference between winter wheat and broad bean stubbles. (2) The effects of previous crop on agronomic traits of
winter rapeseed were mainly reflected in plant height, root weight, number of whole plant, number of pod and
1000-grain weight. Among them, the yield of winter rapeseed in broad bean stubble was 4.50% higher than that in
fallow field, and the stubble of winter wheat was equivalent and winter wheat stubble was similar to fallow field. The
yield of potato, corn, spring wheat and winter rapeseed stubbles decreased by 11.05%, 15.04%, 16.27% and
21.14%, respectively, compared with that of the fallow field. The best preceding crop of winter rapeseed was bean
crop. The fallow field and winter wheat crop were also good preceding crops. However, continuous cropping of win-
ter rapeseed could produce autotoxicity or aggravate disease, which would significantly affect the yield, so it is not
suitable for continuous cropping.

Keywords: preceding crops; soil nutrients; winter brassica rapa; agronomic traits; Northwest Loess Area
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Table 1 Effect of different preceding crops on soil nutrient contents

1 b AL ' 2R B ol Mﬁﬁ?’fi Eﬁkﬁ?’i 1%5&%‘?

Treatment Organic matter Total N Total P Total K Alkaline N Available P Available K pH
/(g kg')  /(g-kg) /(g-kg')  /(gkg) /(mgokgT)  /(mg-kg')  /(mg-kg)

£M3E Winter rape 21.40a 1.20a 1.08a 22.08a 63.10b 56.05a 330.50a 8.41
T4 Potato 17.41b 1.08b 0.92b 19.27¢ 60.95b 22.15¢ 75.50e 8.42
FK Maize 15.51¢ 1.07b 0.95b 21.27ab 55.32be 12.65d 103.03d 8.57
2/NFZ Winter wheat 17.51b 1.09b 1.03a 21.30ab 59.15b 33.90b 277.00b 8.52
F/N#Z Spring wheat 13.48d 0.84¢ 0.80c¢ 22.01a 45.35d 13.15d 188.50¢ 8.69
7% 57 Broad bean 16.63be 1.19a 0.99ab 19.27¢ 68.23a 23.88¢ 159.01d 8.48
PRIAH Fallow( CK) 16.14bc 1.07b 1.02a 20.60b 56.53bc 28.05bc 229.15be 8.39

T : SR NG B 3% Ab B8] 22 S 38 21 2K - (P<0.05) , R I,

Note : Different lowercase letters in the same column indicate that the difference between treatments reaches a significant level (P<0.05), the same

below.
x2 AEFEOITEHEMEREHERFKEHZIE
Table 2  Effect of different preceding crops on soil physical properties and field water holding capacity
e T 4 7| T [ T
O b Suilibfkiflsity j:%(;l\_l‘ﬂﬂt(%‘ . j:ifﬂ%(fpilifjjyr; i?i%% i) %67J(%
Treatment /(g - cm™3 ) porosity/ % porosity/ % Field capacity/%
0~20 em 20~40 em 40~60 em 0~20 em 20~40 ¢cm 40~60 cm  0~20 em 20~40 em 40~60 em 0~20 em 20~40 c¢m 40~60 cm

49038 Winter rape 1.24d 1.35b  1.38ab 52.7a  48.6a  45.6a 48.0a  45.7a 44.2a 31.8a 28.1a  27.3a
42 E Potato 1.39a 1.41a 1.39a 48.6¢ 46.9b 45.6a 44.4c  43.7ab  45.6a 27.3¢ 26.6¢ 27.1a
EK Maize 1.36b 1.42a 1.40a 47.3¢ 47.0b 45.1a 45.2b 45.1a  43.5ab 27.4c 26.9¢ 26.9a
2/NF Winter wheat 1.30c  1.40ab 1.37ab 49.5b  47.7b  45.8a 46.8b  454a  44.2a 299b  27.7b 27.4a
FH/INE Spring wheat 1.41a 1.42a 1.41a 45.7d 43.8¢  43.9ab 42.5d  41.9b  43.4ab 28.5be  26.6¢ 27.0a
#¢ 5. Broad bean 1.30c l.4la  1.37ab 50.0b  46.9b  45.5a 45.7b  43.2ab  43.5ab 30.0b  26.3c¢c  27.3a

PRIFH Fallow( CK)
ASERELCV/ %

Coefficient of variation

4.58 1.88 1.13 4.48 3.17

1.38ab  1.43a 1.40a 49.1b  47.2b

44.3ab 46.1b  43.6ab  44.0a 30.1b  27.5b  26.9a

1.63 4.06 3.11 1.73 5.57 3.93 3.21
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Table 3  Effects of different preceding crops on soil microbial population structure

Fallow ( CK)

Eiz1a8 ESLES R ESS KN HFNE =) NG
Index Winter rape Potato Maize Winter wheat Wheat Broad bean Fallow ( CK)
B/F 3.01x10° 1.80x10° 1.93x10° 2.82x10° 2.71x10° 2.99x10° 2.70x10°
B CK/+% 11.48 -33.33 -28.52 4.44 0.37 10.74
A/F 12.40 5.66 7.64 8.53 7.84 9.59 8.66
5 CK/+% 43.19 -34.64 -11.78 -1.50 -9.47 10.74
T« B/F R AN BN BB FUAE, A/ F 2R BB BRI LT RORY EE AL
Note: B/F indicates the ratio of bacterial to fungal counts, and A/F indicates the ratio of actinomycete to fungal counts.
x4 ARFEDONAFREZHEREHM
Table 4  Effect of different preceding crops on quality of winter rape
. . TR Hig WiAC R 2 22 Hel i iR P I s -
PSS Sl ﬁ@a J!L{tﬁ.%%ﬁ 1‘?1‘]].@4 {FFI@.& ﬂ.k{m@-& Ged U.:fﬁ:
Treatment Fat/ % Erucic Glucosinolates Palmitic Oleic Linoleic Protein
reatmen v acid/% /(pmol - g™) acid/% acid/% acid/ % /%
49H3E Winter rape 44.92ab 40.87ab 88.42b 2.44bc 23.52¢ 12.17¢ 25.81cd
I Potato 44.42ab 41.83a 86.56bc 2.33¢ 21.61cd 12.83¢ 26.15¢
FEoK Maize 43.02b 42.09a 83.93bc 2.59b 18.87d 11.14cd 26.80bc
A /NFE Winter wheat 45.23a 35.57h 88.61b 3.07a 26.85b 13.62b 26.20c
FINAE Spring wheat 44.81ab 34.48b 119.76a 3.33a 15.93e 18.06a 28.34b
AT FE T Broad bean 45.60a 39.22ab 117.41a 3.29¢ 26.29b 17.29a 30.78a
PRIAH Fallow (CK) 45.26a 34.07h 91.03b 2.69b 29.24a 13.60b 24.22e
x5 AEFEONBRBELHERZSEREFENH N
Table 5 Effect of different preceding crops on agronomic traits and yield of winter rape
- s KIY /& BARRA LS o .
o B . > yi 3 ) =R
g PR R RUL ORI g ot mom TR T
Plant Root Root Branch . 1000-seed Yield
Treatment heieht/ lenath/ thick/ heicht/ Number of ~ Number of Total siliques Seeds eight/g /(ke - hm™)
clgnsem - fengiom reksem CIET M first branch second branch  of plant /silique welgng g
23
. 98.62b 8.48¢ 1.34b 12.51¢ 7.64bc 4.87¢ 132.58¢ 18.77a 2.66b 1951.00e
Winter rape
LA S Potato 104.40b 10.32b 1.18¢ 14.35bc 7.84bc 5.83be 212.52b 19.91ab 2.88ab 2200.76¢
oK Maize  85.55¢ 9.47be 1.03¢ 14.43bc 7.86bc 4.24¢ 144.41d 18.64 2.90a 2102.02d
A
o hE 111.70a 13.13a 1.51a 14.54bc 8.88a 6.88a 186.26¢ 20.93a 3.03a 2461.78b
Winter wheat
K
o 78.38¢ 10.87b 1.15¢ 16.09b 7.06¢ 6.46b 133.40d 18.82ab 2.67be 2071.44d
Spring wheat
=D 117.26a 12.95a 1.43ab 16.20b 8.22h 6.24h 243.20a 20.33a 2.71be 2585.17a
Broad bean
NG
115.97a 12.05a 1.61a 21.62a 8.88b 6.84b 218.14b 20.35a 2.88ab 2474.04b
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