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Effects of straw mulching on growth and nutrients accumulation
of direct-sown winter oilseed rape
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Abstract: [ Objectives ] The yield of winter oilseed rape is limited by seasonal drought, low temperature in

winter and low soil fertility. Based on the advantages of straw returning to soil and the quantity of the surplus rice

straw in the middle and lower reaches of the Yangtze River, field experiment was conducted to study the effect of

straw mulching during the growing season of direct-sown winter oilseed rape in the rice-rapeseed rotation area.

Changes of plant density, plant height and rhizome thickness, oilseed rape yield and nutrients uptake under straw
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mulching were explored. [ Methods ] Two years (2014-2015 and 2015-2016) of field experiment were
conducted at the test field of Huazhong Agricultural University in Wuhan, Hubei province. Four treatments
were as followed: 1) Control (CK), without fertilization and no straw returning to field; 2) straw mulching to
the field but no fertilization(S); 3) chemical fertilization only (NPK); 4) straw mulching and chemical
fertilization (NPK + S). Fertilization treatments (NPK, NPK + S) recieved: N 180 kg/hm’, P,O; 60 kg/hm?, K,O
75 kg/hm® and borax 15 kg/hm®. The samples were taken at seedling, bud-bolt, flowering, pod and maturity stages
respectively to determine biomass, nitrogen, phosphorus, potassium contents and accumulation amount of oilseed
rape. Oilseed rape density, plant height and rhizome thickness were measured in the field. [ Results ] The straw
mulching could increase the soil minimum temperature by 0.6—1.2 degrees (95 days after sowing), and reduce
the highest soil temperature by 0.8—1.8 degrees centigrade (184 days after sowing), reduce soil temperature
variation by 2.3 degrees centigrade (95-184 days after sowing) and increase soil average moisture content by
8.0%—8.9% (48—184 days after sowing). Straw mulching reduced the seedling density of winter oilseed rape by
more than 80% compared with no mulching. The density of CK, S, NPK and NPK + S at maturity stage
decreased by 71.3%, 40.3%, 69.5% and 32.1% respectively, compared with those at emergence. The density
reduction range of oilseed rape with straw mulching was less than that of no mulching during the growth
period. The rhizome thickness and plant height of the S treatment were 22.7% and 8.3% higher than those of
CK treatment at mature stage, respectively. No significant difference was showed between NPK + S and NPK
treatments. Two years’ field experiments showed that the maximum biomass of S treatment was increased by
88.6% on average compared with CK. Compared to the NPK treatment, the biomass of NPK + S treatment at
seedling stage decreased by 3.7%—-27.9%, but that in the pod stage increased by 28.1%. The CK and S
treatments had significant differences in N, P and K accumulation at the bud-bolting and flowering stages. The
accumulation of N, P of S treatment was higher than that of CK at maturity by 28.6%-268.2% and
93.3%-253.1% respectively, with the yield increment by 218.8% and 28.5% respectively. The accumulation of
N, P and K in winter oilseed rape increased with the advance of growth season and reached the maximum at the
pod stage with fertilization (NPK, NPK + S) treatments. The NPK + S treatment yielded N, P and K
accumulation of 18.1%—-19.1%, 23.7%—-36.9% and 28.3%—56.9% higher than the NPK treatment at maturity
stage, respectively. Compared with NPK treatment, oilseed rape yield of NPK + S increased by 1811 and 1032
kg/hm? during the two seasons, with the increasing rates of 25.6% and 20.3%, respectively. [ Conclusions ] Straw
mulching could alleviate the effect of soil temperature fluctuation, maintain soil moisture content to alleviate soil
dryness. Straw mulching inhibits the seedling density of oilseed rape at the early stage. However, in the later
period, straw mulching could maintain rape density, promoting growth, biomass, yield and nutrient absorption of
winter oilseed rape.
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R R EREEAMEMEY , KILHERZ
T AR F = X, B T A R o 4 R S A
MY 85%, 1ZHLIX 80% I 3E R 7E M K F
5 B B T 7 A - SRS A AT 1 IhT Y
M3 DA R AR YT F T i b DR o B R A R A RS, DU
N AE RO S AEOR K R 5 T 1l g 7 1 1 W
WA, Ha] ER R EREE 0 — R ™, 64T
TR AU AT REfEE SR i AR, ] DLA B
AR FER, B8 -2 WE IR, KRED
T, WEEBLHER T RS 5. =S EY

FEEAN, WA UE K o g K&, R EIE K
PR3 . B2 Ko AR RO, (R E R AR 45
AT RES NIRRT, RIEEY L AT, R
1530 TR A UM il 22 7R K, B e
B, R IEREG I, Su SO aE R BN, R
O SR R RS 18.1%, L. B Al
Oy WIS 23.7% . 13.3% F1 24.2%. SKNIZE0IRFSE 3
B, FEAF 4l M OSSR, nT A3 KR X
AIEWAHR, K= a, RS ZeEsk. 5
FEAFAIE AR H, RS RT3 H AT 42 5 7K f P i 3.8% ~



6 4 FRE, % RS X EAR A K IR R R I 1049

12.9%), 5k 4k 2 SE07E 5 M 4 a2 BLRG I Ae A X i
FERIL, FEFFIA R SR 5 15.0%, 3730 B
o XPFAMER, A ST R IR AT W X LR SR
14) T SR RT A 2 B A A ok B T s R Y X1
LV AN AR [ T3S 44 RE AN TR R 4 v B
TR A AR = FIAR ZE A S H8 A o B KV e
WOR PR AL R BN W4 =, AP RLISCR 5 G A ad HE AT
AL IEAT o BT X HUMR AL TP A ARG AT 34 HHEAT 0 BE Y
AWM, A7 ZVEY) R B 5 8 HO T ELREIhSE
i AR DL R TR R s R N
BN o AR SCHFET T 19 4 A FH ) 3806 A 5 78 25 38 1 Xt
HELMEEAE BT IEE . e REEE L E M
TR WM s, LA R R 553 AR A T B
TSR H AR SRS

1 MRS IE

L1 R

H E) A5 T 2014 4F 10 H 2 2016 4F 5 A £
A R 2F R PRI FE AT . il R KR £,
BEZ (0—20 cm) HIEFEREBfLMER . pH 6.96. AHL
J5i 5.43 glkg, 2% 0.50 g/kg . HRLHE 1.24 mg/kg.,
S 110 mg/kg, 12X g Jb W BT 25 XU T i A Ak
TCFEH 240 K, WK 1-a TR, 2014—2015 Al
2015—2016 PIAMERE 7 BT B4 12 Af 11 A
Oy 18 BRI, A O PR E S 20 4
(1995—2015 4F) ¥HE AT 25 57 . LAk, 2015—2016
THERAE F WA S H BB 809 h, #8220 4E-F 34 8
H B8 1 246 h, Hrp 11, 120 1 A H BRI
BULILF] 20 AERIH Y 20%~51% (& 1-b); MAMERE
TS A B WP SR RN A 43 ) R 852.0 il 528.8 mm
(Kl 1-¢).

1.2 Rt

WIS BEE 4 NMEEL, 4300 1) X, BFEA
i H HASHEAE (CK); 2) R4 158 FEANHEIE (S); 3)
HUifLAE (NPK); 4) F5 55 55140 FH ECHE AL (NPK +
S). KR HBENLIX A HEF, 3 WRER, DX
30 m?, FERLE R IRE (77 N 46%) . i BEERATS
(7% P,O; 12%) . SAALH (3% K,0 60%) FIHllEd (& B
11%), JEfBALFE (NPK. NPK + S) AERHHE: N 180
kg/hm?, P,O; 60 kg/hm?, K,O 75 kg/hm>. #l#) 15
kg/hm?, AIEHZ IR 60% FENE + 20% & H T + 20%
SRR, WL AR R — R R, R S
mn AP B 62, FEFhE R 4.5 kg/hm?, 2014—2015
A, ZMET 2014 4F 10 A 10 HIEFP, 20154E 5 A
6 HUK, AF W 209 K5 20152016 4, 23h%
T 2015 4F 10 H 23 HFEFP, 2016 45 H 3 HILK,
AE W 194 K $ER S RIDKE F U0k 1) 58 2 i A
PSR R R R R S o o R A A ()
PR [R]85 o
1.3 MEMBESHEE
1.3.1 H3EReSY SRR S TR R R R
H “S” B 10 SRR RE, B0—20 cm #H2 L
e, PRIBAERIEEA, FERR CPUAiE” B kg A IR
SCEE FRAE . KA KT, AR B4R 0.85
mm fiif5, BT TEAARAE . Tt e e
R g, pH MK L FE 2.5 0 1, HLA 3%
FE 5 AP AN R R A A A E ;. 24
FHAE S TF G ZE DS, AR 5 Ui
0.5 mol/L /) NaHCO, iZ &8Pt L ik il g 5
AR 1 mol/L NH,OAc 3= 48— KM% B B 5
2015—2016 4731122 2R 3K 43— B A 5 QU
ASCHE I - S 7R R K

24 ¢ (a) —o—2014—2015 240 - (b)  ©2014—2015 200 ¢ (c) D©2014—2015
—A—2015—2016 20152016 E2015—2016
—e— 19952015 = W 19952015 W 19952015
~ 20 } = 200 160
[=]
g 2 z
2 2 160 E 120 ]
£ 16 | < =
5 2 =
g 2 120 f £ g0 [
s 12l g 4
5 7 i
< = 80 { = 60 {
= gt = &
: = 40 40 H
m
4L
1011 12 1 2 3 4 5 01112 1 2 3 4 5 1011121 2 3 4 5
A1 Month

E1 ZdaREAME. ARNEKLAERESHE
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season at the experimental site
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Bf, e R T A P 2 ) = X' e A R e 1k
AR () 4% T2k 1 DA 52 e 3980 B AR Ak, R AT
BHIE A BH B, SOnT /b e ik, R
A VRIS AR, AW R B, R B 55 T AT
DI H R AR IR 0.6~1.2°C, FRA% IR i
FE0.8~1.8C, i/ HEIREARNE 2.3°C 247, S



6 1Y)

FRE, % RS X EAR A K IR R R I

1053

* 1 BEEZTHTHERSHIETEMFH IR (kg/hm?)

Table 1 Yield and nutrient uptake of direct-sown winter oilseed rape of straw mulching treatments

2014—2015 2015—2016
i = He FE43I I Nutrient uptake o, He i FE4TIR IR Nutrient uptake

Treatment = = = =

Yield Biomass N ons KZO Yield Biomass N P7O; KZO
CK 32¢ 114 ¢ 1.5¢ 03¢ l4c 88 ¢ 267 ¢ 35¢ 05¢ 50c¢
S 102 ¢ 3% ¢ 55¢ 1.1c 6.4c 113 ¢ 323 ¢ 45¢c 09¢c 53¢
NPK 1468 b 5477b 51.8b 12.8b 849b 931b 2739 b 36.4b 7.6b 70.0 b
NPK + S 1843 a 6996 a 61.7a 17.6 a 1333 a 1120 a 3532 a 43.0a 94a 89.8a

T2 HT ANOVA

NPK
S ns
NPK x S ns ns ns ns

i (Note) : CK—XJMR, FER AL H H AL Without fertilization no straw returning to field; S—7g 5 7 758 F{E AL Straw
mulching without fertilization; NPK—HLjififk /It Chemical fertilization only; NPK + S—7 15 3514 HACHE AL Combination of straw mulching
and fertilizer application; [A]F &G A F/ NG FHRERIRACFRAIZE 5% /KF-245 B3 Values followed by different lowercase letters in the same
column indicate significant difference at 5% level; *—P <0.05; **—P<0.01; ns—A~ {3 Not significant.

TSR AR 1 A S AR AL SRR AN H A
L, FERE R0 RS 3R = HIE 5 /K iR 8.0%~8.9%.
AIOL, R T A T B AL A X AR 1 B BB X
TSR AR R A BRI R

Fili FF 34 H X 9 352 0% 7= 2 R A ) i LA 2 EAR
H, EZURERE TR RBON B AR, FEFIE
FH AN AN BE FE AR VR 35 R ST 3G m ol i 7 1 FAE )
i, 1 HRBZE MR R IR Ay T Y, AR IR SRR
SR R g, AT WY R R
PFGR R, A, g Rz Rk, =
FARWIR B KA . MRS ST, A5 5B 554 H I
S A A B ERTE, PSR 20.3%~
25.6% M 27.7%~29.0%, MAYIAIMEME . B
BIFR B AN 18.1%~19.1% ., 23.7%~36.9%
1 28.3%~56.9%, B I (38 240 rl i 5 5 F 78 55
i T2 i1 1 S R A 0T ARG i AU I R0 B BEME T R A
Ko FEMERAET HIEI, REEIE B 5 AN H A HORE
AR R A K R, XM R A Y
APEFEERT . X T RE AR TR R FH — B[R] )5 R
RIFE T G T ST A e o Dai S50 H ]
I Z B, R AR HE T I . B A i g
W, FEFFILH AT S HIEA LR . A MEAGE
i, e, WA BRI R, REFRA H
W RENS A E + ERRE WERR B TR MR, WRER I 0 b
EER IR AT B WIR T C AR YN K S (7 PO

A IR i,

BEAk, XTI AR K R B K . AN [F 4R
WPOCIRAA A —E 225, S E R AT I®
HTOLE W R . BERCRI, BRRR A T Rt
BIEYRERRE T T RE, R 5 R R RREARE
WMRAERA AT, S R E 2 IEAX,
T HAE TFAE 01 048 75 A K B B v 1R S A R 1
FERIE R, T SCREEAEIITII SR R R AR
B, AR i e AR AR (0°C) A it 58 52 R
R RERRARECE BT 1°C, PR R SR T
63 kg/hm*>, AL i IE 55 F T 2015—2016 4
SR i 5 R4 A 2T 2014—2015 4F, 3
TG R 2015—2016 471 4% R M 3 B4R AR 2
SEHR R E IR, BRI KR MZ0E. 5
Ak, 2015—2016 4Fih B BN KRR D, WA
W ARE R AL (1 A0 A ¥ EK 2014—
2015 41K 1.3°C), RIIH BN (11, 12 f1 1 A H
IR RO VI —2F) SR, WP BOm4E ™~ A
BRES.

4 ZhE

1) R 2500 32 = AN 0.6~1.2C,
WAAR - SBEdR  TRE 0.8~1.8°C, 4/ T HE - 13 Ji A
i 2.3°C, M IRIRARRT HHERE MmN, et
HEV- 5 K 8.0%~8.9%, 1RiE IS KE, S
TR,
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W) E SR 50 R

25 4

Je 39

2) i e S AT ST 400 SR A A SR R
N AERF ISR B AR E , A R A T RS

P ey ATl SRR ML R R L R ATl S A

K.
s

BPR
REE

JEHRAEATEAC ST, R R 55 54 1 Al 43 5]
HRZEH 22.7% . KD 8.3%.

3) A7 o6 A B REAS W E R AR AL B
HEAE R, PHERACIRG S R LW, R
ANIE AL FRACSE A B B R R R )

AR 18.1%~19.1% . 23.7%~36.9% . 28.3%~
56.9% #11 20.3%~25.6%.
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