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The effect of rotation wheat on reducing continuous
cropping obstacle of oil flax

WANG Liguang, YE Chunlei, CHEN Jun, Li Jinjing, LUO Junjie
( Biotechnology Research Institute Gansu Academy of Agricultural Sciences ,Lanzhouw, Gansu 730070, China)

Abstract ; In order to explore the effects of wheat rotation for reducing continuous cropping obstacle of oil flax,
field experiments were conducted. The plant height and yield of oil flax were studied, and soil enzyme activity and
the allelopathy of water extracts of soil were analyzed. The results showed that heavy stubble cultivation of oil flax
caused the phenomenon of continuous cropping obstacle. Oil flax continuous cropping for three year showed that the
plant height, the rate of emergence, the thousand grain weight and the per plant yield decreased by 14.0%,
7.75% , 33.8% and 43.2% , respectively. Wheat rotation eliminated continuous cropping obstacle, so that the plant
height and yield remained at the level of first year, which was 69.7 cm and 1.43 g - plant™', respectively. After
wheat rotation, catalase, urease and alkaline phosphatase activities in the soil were 2.41 mL + ¢™' + h™', 2.32 mg -
g +d"and 9.04 mg - ¢7' - d7', respectively. There was no significant difference between the soil enzyme activity
in the soil of continuous cropping of oil flax for one year. Continuous cropping led to major changes in soil enzyme

activity. The activity of soil catalase, urease and alkaline phosphatase decreased to 2.16 mL + g™' -+ h™', 8.18 mg -
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g -d"'and 2.0l mg- g

tion reduced continuous cropping obstacle by maintaining soil enzyme activity, which was conducive to the growth of

- d™" after continuous cropping of oil flax for two years. This indicated that wheat rota-

next stubble oil flax. Compared with continuous cropping of oil flax, rotation with wheat reduced the allelopathy au-
totoxicity of aqueous extracts from soil on seed germination and seedling growth of oil flax, and showed 0.21% syn-
thesis effect that promoted action. The germination index (46.0), germination potential (92.0% ), vitality index
(3.36), root length (8.35 cm) and root weight (23.17 mg) were not significantly different from that of CK and
TC1 conditions. Continuous cropping enhanced water extractable toxin in soil, which had a negative effect on the
germination and seedling growth of oil flax. The synthesis effect was reduced to —8.61% and —17.01% with the in-
crease of years of continuous cultivation, and the inhibition effects were enhanced. It was indicated that rotation of
wheat could reduce the continuous cropping obstacle of oil flax by reducing the autotoxicity. In summary, heavy
crop cultivation of oil flax led to obvious continuous cropping obstacle. Reasonable rotation with wheat helped to
maintain the soil enzyme activity and reduce the autotoxicity of oil flax land, thus, reducing the occurrence of con-
tinuous cropping obstacle in oil flax.

Keywords: oil flax; continuous cropping obstacle; wheat; crop rotation; soil enzyme; autotoxicosis
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Table 1  Effects of aqueous extracts from soil on

seed germination indices
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Table 2 The inhibition rate of allelopathy autotoxicity of aqueous extracts from soil on seed germination and seedling growth
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BREEE ARG RE R AT LA 55 A4 A= 25 3R 85, s +
SEAE g VR LSRRG A 0 B B R AR
TR A TR 5 A W 00 BEATT , ST LA/ It
LR ERTIRT U E T ST (2 7/ S S TN
P24 2R 32 W . W JRR O A S B0 AR B A%, XoF )RR



55 2 39

FELCAE R AN T I PRI AR B A (SR 5 163

A KRN a3 AN A 5 ), SO R R AR A R R
K, AR /N T AT G AR B s s (1 1)

e AR IR Bl AR AR WA A B AR
A5 A AR Y RS R AR
it HHLE I A8 AR, RERERE S 5 oK AL
BV AL T FEME K i A i 2 05 RO ik
FE )RR PR R 005 FR 4 o, LT g i 5 s ik
LR B RIUIE S KO ARBIESE R, TC3 b
P IERERERE S PE B, TR 5 TC1 5 TC2 HY B
P iE PRI A W 22 S, A ARk UG T DL At A
LE i K TR, B i AL S B AR,
FLTEPEAE — R b R T O AR A o
FEPT AR gE A R R Bl VR AR IR A3 A, i
AL ARG PR 2 T S TR b B A A AU
TEPERFEAG, PR ERFE TC1 BTGP, IRE S 11
il o — Xof DR 3R 1 2 A A T B A KR il 1 g, DR
E9ilk YAV ERZEN N YIS i R (R YL N D ()
IRt T P e i A2 R U R A B AR R TR
WA, AHIESE e B, Bl A AR A BR 3G I, DK 1l 0
PSR THES I TR A 3R 5 M R & A= A8 Ak
PRAFTEIEAE | a BERGE MK, T EwERR i T DL BEAE
MRS FAPLBL A, IR PR E o Y A
WFFE 2B, 3 1 5 20 A 398 el P 1l 192 i 0% A A1, 1HL
FAETCE E RE W, AT 50 v RR I 1 AR R 5 il
PERYSE R 15 8 T 95 55 X A6 A o VR A 5 R A
GO T SRR AR BTG M ST A R — 2,
4 o - SRl P00 R K B, Fe AR /N 22 Kb B O AR
FELE TC1 A3 4 A 1% PR 7K P X R B TR b BEXT
T DB T A V1S VR T 38 2 3 o P 4 -
TSI

AR F F5 VR B o 2 A A B R R
Z—, AREYIE SR R R W M EER A
VR FTRE ) RAR 3 A S5 85 748 ) I v R, oA 40 o
T & B AR AR, SRR TR R I, T
SENE B KO 4 i AR K HAT iR
LR E ML CEE M AS IR R Wi B
A 5 A R T, B MR Rl B R JR ik A
T~ % S ity A A 06 2 B il 5 W JRR R AT 4 B
ORI [1 e 58 7 B WE = g/ U - | o) e B e e )
AR A BEAE 3 5, 400381 b 8 & R A i
FAEANE W AU ES A R, AR 2R A Rk
NS AR FE A 3K B B A A, EL Ak R
A EEVE FH B R A B 384 Jon i 220 47 34 58, AE e 1
NG W UE— e R R F R, R
PEHEVER . AR5 BCRE S, $04E /N 22 1T DA 5 e

SRR A T T T8 D00 PR AR R A, T
A TFRIAR A A R = 6, Fe A1/ 22 ] e 1
A A TR HE G S A R A R
J3t, DT 32 281 X 573 R 2 A1 e 1) T AR T, 24 0K e
A BB A A 5 A VR R AL PR, A R A
AR RIS A G B S AR (B0 RE R A AR X, A
TR DB PR A R0 ) i 2, X RR AR 7= B

2 & X k.
(1] i, WURRIME SR A AT B IR e e [) ], M SR, 2015,
(5):5-8

[2] Bennett A J, Bending G D, Chandler D, et al. Meeting the demand for
crop production; the challenge of yield decline in crops grown in short
rotations [ J]. Biological reviews of the Cambridge Philosophical Socie-
ty, 2012, 87(1):52-71.

[3] Xiao L, Huang Y, Zeng Q, et al. Soil enzyme activities and microbial
biomass response to crop types on the terraces of the Loess Plateau,
China [J]. Journal of Soils & Sediments, 2018, 18(5) :1971-1980.

(4] SR, BRIRIE, BBl 5. K AR = MR Sy
Brl)]. mRfI I AR (A ARR) 2017, (1)@ 161-169.

[5] kFIe, 20U il 55, SerEnd = LI VERRT M TS IO 5
[J]. PURERE2AAM( HARBIEER) ,2015, 37(8) : 39-46.

[6] ERLL,FMeA T, 55, ARRFRIEIT =00 D48 + R M
EYECR )] TRHXARABTTE 2016, 34(5) : 109-113.

[7] ] ZRE0 SRR 55, SRR CRMROREXT /R Ch R S e
WIBERE SRR [T ], BPA#4R, 2013, 22(3) ; 139-145.

[8] Frhrwe BRI, 2R 4 45 SR SIEMERTE AR A B IR bR 1
SEANTRE LRSI D], R, 2015, 21(5) @ 42-48.

[9] SRR, FEAAE. 8RS/ NERA TR L e R 2
R[] ], BRI 20241, 2007, 34(6) « 1543-1546.

[10]  Jrafds AR, &, 2. SR A AEXT ThES AR X R 43 I

BEHGROM M) ). B2 i (ROl 5 4 a2 i) , 2016, 42
(1) : 74-80.

(1] BOSE KRR, B = 45, WA R 5 Al Sas G oY
PERELT]. ERRLRRE,2017, 39(2) ; 81-87.

[12] DRI, WKW, i A, TSR R AR L LR B
M RARPRIHLEL ], FEMI2E4, 2014, 40(7) : 1259-1273.

[13] Zhang J, Long Y, Wang L, et al. Consensus genetic linkage map
construction and QTL mapping for plant height-related traits in
linseed flax ( Linum usitatissimum 1.) [J]. BMC. Plant Biology,
2018, 18(1) :160.

[14] PPN, SRIT AR S48 AU IR TR 0B R s R
ARG ], TP ERIEMEYI#AR 2014, 36(3) : 357-362.

[15]  Jrfessy, B, sk, A% S0 S5 AL O RROFF IR M D o
ARLT]. Aelk THR, 2014, 30(21) ; 324-331.

[16] FE&E,HEL, A PRRE I ELER ) B3R/ N & msk
AITHORL) ], FERET k), 2014, 17(12) : 32-33.

[17] B2 22 T IERRRRBES M Dy iR (1], Rm A,
1986,17(3) : 138-141.

[18]  SCARD. Lseme MO FE ik [ M]. JLat: Lol ik, 1986:

310-313.
(TF%% 184 M)



