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Effects of intercropping with corn and straw returning on nutrients and
microflora in strawberry continuous cropping soil

WANG Ting-feng'®, ZHAO Mi-zhen', GUAN-Ling', PANG Fu-hua', YU Hong-mei', CAI Wei-jian'
( L. Institute of Pomology, Jiangsu Academy of Agriculitural Sciences/ Jiangsu Key Laboratory of Horticultural Crops Genetic Improvement, Nanjing 210014,
China; 2.College of Horticuliure, Nanjing Agriculiural University, Nanjing 210095, China)

Abstract: In the experiment, the field of continuous strawberry was taken as the test object. Two treatments of inter-
cropping with corn and control were set up, respectively. The soil nutrient content and microbial communities status under the
two treatments were investigated in the corn seedling stage, corn maturity stage and corn stalk rotten stage. Compared with the
control, the soil organic matter (SOM) content, soil available nitrogen (SAN) content, soil available iron ( SAFe) content
and soil available calcium (SACa) content in the treatment of intercropping with corn and straw returning increased by
19.64%, 11.68% , 56.49%-78. 74% and 7.16% , and the soil available magnesium ( SAMg) content decreased by 9.20%—
17.65%. The number of soil bacteria and the value of bacteria/fungi increased by 22.24% and 20.62% compared with those in
the control. The number of the actinomycetes in the treatment of intercropping with corn and straw returning was 2.64 times of
that in the control, which enhanced the ability of the strawberry plants to resist pest and disease infection. Therefore, the

treatment of intercropping with corn and straw returning can

RS B H7 . 2019-02-25 effectively improve the nutrient status and microbial

BEETH . TR T 5T H (BE2018389) ; TTARA B2 7 L 35 A community structure in strawberry continuous cropping soil,
1R Z I H [ JATS(2018)256] and slow down soil alkalization and secondary salinization.

YEZE Y. FEE(1995-) 5 IT06 A Bi-HRFge A BFss 7 10k Key words: intercropping with corn; straw retur-
R A, (E-mail) 2017804173@ njau.edu.cn ning; continuous cropping; strawberry; soil nutrients;

BIFUEE . X%, (E-mail) njzhaomz@ 163.com microorganism
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¥%f ( Fragaria ananassa Duch.) J& 3% 7% #} ( Ro-
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A A S AV 22 A6 S TR 1 S5 A [R] A 25 R
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AR, HET, B RPN % /F Ay IR b
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K B AEAT I AL B, PRGEVEAE g IR 00
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155,
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VERURE S AR HI#E MR R 20081, FORET 2017 4F 8 H
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Table 1 Classification standard of soil nutrient content

U 4 H N A) IE) 2 0 R A — B, R —
YEREAEM, T24F 3 H T A)FE HEAE 28 10 o0 s 4
AT, EREWINE 1 2 2 ok, Hft A= Kk A
SRFEAK IR B LLAE 667 m23B 7 15 kg JRZ 1 1K,
T3 A —HRAE Ry %k BECB , 0 5 0 4 A [) 5 R /K R
B4 A T RRPR R, S A T AR m
HuBE BRARE . 7 H AP R R EORFEFRA
1.2 H@mRE

3T 2018 4F 4 H 18 H HI E K 2018 4
70 1 HEVERBAM 2018 4 8 A 7 HH E KA
FFI IR AL T IERESL . PO LS B A & 5 A
IORE o5, B A BUORE S 3 IR )2 IR E 0~ 10.0 em,
10.1~20. 0 em F120.1~30.0 em R4 T3, E R+
Herb vt WAR A BUS  E50h 2 4y, Horp
— 0 FH LA 2 3 A it 0 — M HSRA TR
WEES 3 0. 8 mm JE ¥, HL 100 ¢ §ifi J5 #F b PR AT
JE I3 0. 16 mm JE e G , WA i I A i LA 2 £
By
1.3 MZEFZE

SR BRI 00 52 e 5 4y A pH E AN
ECAA"™ i % B0 7 i 45 35 03 M8 e b 5

=1[16]
o

==8
1.4 HIEAIE

fifi ] Excel 2010 FR/FHEEEE , 4 SPSS 17.0
B X ARG E I HEA T B P 2 25 0T (LSD 5
1.5 11 pH . EC ERFD D RIxAE

+HE pH EHAH RS H X E L E AT
W, 3 EC (B SbrifE S 2 B A IS
g R HEE P KR AR TR IR s bR
S A 5 R e A R A R S bR
oAb 58S A R B i RAR AR S B K
TR IR B IR BRI 1,

B LB TR A A R AR AR AU i AR HREE
(g/’kg) (mg/kg)  (mg/kg)  (mgrkg)  (mgrkg) (mgrkg)  (mgrkg)  (mgrkg) (g/'kg) (mg/kg)
Wik = <6.0 <30.0 <30.0 <3.0
REL=  6.0~10.0 30.0~60.0 30.0~50.0 3.0~5.0 <2.5 <1.0 <0.30 <0.30 <0.40 <60.0
ez 10.1~20.0 60.1~90.0 50.1~100.0 5.1~10.0 2.50~4.50 1.0~5.0  0.30~0.50 0.30~0.50 0.40~0.80 60.0~120.0
& 20.1~30.0 90.1~120.0 100.1~150.0 10.1~20.0 4.51~10.00 5.1~15.0 0.51~1.00 0.51~1.00 0.81~1.20 120.1~180.0
FE 30.1~40.0 120.1~150.0150.1~200.0 20.1~40.0 10.01~20.00 15.1~30.0 1.01~3.00 1.01~2.00  >1.20 >180.0
(L= >40.0 >150.0 >200.0 >40.0 >20.00 >30.0 >3.00 >2.00
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21 EAREERBEFLTHEEEBMLIERS KR
DI REARLEJZ (0~20. 0 em) HIEFR S HAE N
FH (B % 0 0 S Mk A , AR FORFE AP 2 , T3
HOUR AR (16.33+1.57) e/ke(F2), B TH=
K (1), IR+ 2R R sk e, - R
R AR R R A N (74.63+
0.60) mg/kg (H=) . (17.84x1.06) mg/kg ( F
) .(1.97£0.07) mg/kg (FE) . (0.51+£0.02)

R2 EXEERBEFIHERGEFELERIRER

mg/kg(3& H) A1 (211.25+5.06) mg/kg(F &), H
W2 (201~ 30.0 em) 7 & 43 Ho AR FLZE AR
33.04% 28. 63% 47. 53% 41. 58% 1 8.24% , 11§
SRAKCER N AL B 53 R (74, 64+4.62) mg/kg
(BR=) F(37.10+3.32) mg/kg(ERF), WEE+ )2
IR 5t kot e, TR AU & O (34, 10+
4.57) mg/kg(ARFE) , b 1 )2 TR 2 Je 38 5 &
P FHEA RS &R (3.59+0.06) g/kg(FEE),
HELZ(20.1~30.0 em) S & LR EZE 8.56%

Table 2 Nutrient status of continuous cropping soil after straw decomposition in the treatment of intercropping with corn and straw returning

+2 SOM SAN SAK SAP SATe
(mg/kg)

(cm) (g/'kg) (mg/kg)  (mg/kg)  (mg/kg)

SAMn SAZn SB SACa SAMg
(mg/kg)  (mg'kg)  (mg/kg) (g/'kg) (mg/kg)

0~10.0 17.64+0.03a 74.99+0.68a 78.54+1.58a 39.94+0.43a 30.19+1.12b 16.95+0.48a 2.02+0.02a 0.52+0.0la 3.55+0.04b 214.48+1.92a

10.1~20.0 15.02+0.73b 74.26+0.30a 70.75+0.93b 34.26+0.83b 38.02+0.40a 18.73+0.06a 1.93+0.08a 0.49+0.0la 3.64+0.04b 208.02+5.61a

20.1~30.0

0~20.0 16.33+1.57 74.63+0.60 74.64+4.62 37.10+3.32 34.10+4.57 17.84+1.06

8.39+0.43c 49.97+0.14b 42.74+0.50c 11.94+0.21¢ 21.68+0.86c 12.73+0.96b 1.04+0.05b 0.30+0.01b 3.90+0.08a 193.84+4.50b

1.97+0.07 0.51+0.02  3.59+0.06 211.25+5.06

SOM ; AT ; SAN : L STERRAE 2 ; SAK ; L SJERRAU B  SAP . - O AW ; SAFe : 1 AT 2Bk ; SAMn . 1 AT AU ; SAZn: - SEAT 20 B SB: 1
B ;SACa: HHEATREG ; SAMg: AR . R Bl NI EAR 2 A TR/ING FRER IR 25 5 3% (P<0.05) .

22 FEXREERENTIHEAARHPLERSN
T

S I W S S o8 1 e e S W I i i
Bife TR A K S R RN RS RS &
VEMIRA HILIBT R A 225 2 0 53] Lo BRI &7 19. 64%
F11. 68% , FAEMIFNXE HE A A4 3 5 4 7 12 40 B 7F
T ARG AR T 45. 40% 1 31. 33% , EAEMI AL
BRS 1t 43 SIAE K AT RN R KA 2 Lokt IR
B 31. 93% F01 26. 12% , P HI 2 R4 &5 5 S 7E &
KA U0 W AR AR, L VR R =2 ) ) 22 57 AN I
Xof BRI A R0k 1 A U R rp AR R AN B AR
ARG RERBFEA R ERGHEAT
39.23% , HEAEMNA 808k & e 7E FOK B AR A1
JE I 43 90 85 %k BR W 7= 56. 49% K1 78. T4% , Wil
AR B e Bk A Kt AR AR R B B B AR
A U P B AR ORI B R 82. 06% , P
AREES A R AR S R AR/, B AR
St BRI 22 AN A T BRI B e AR e
FEHASEAN K VR MBI 2 7F T K B 015 %ot B
11K 29. 65% ., WIHIA RUES 5 2 # Bl B K AE K S i 3
G HFKRFEFE RS BRI 80 & s O IR
Wi 7. 16% , WIERA 208 & S FoRAE KR p

A K, HEVER HE XS BRI, 20% ~ 17. 65%
23 FEXEMRRBEAIHEEEMIEREDRX
Z K pH #1 EC &

FH % 3 AT, AR A A B OKEAE RS FF
W AR FR S | 3G U LA A R 3, LA AR
Hi D, W 2R Ak R R AR R D
24.97% AN L BCR X pH EC [HAES T 241
ZEWIARK, 3 pH (H°~7.39+0. 10+ | +
HEEC 55(0.22+0. 04) mS/cem, J& T 1F 4 B9 EL i 4k
KF
24 EXEEREFTIHEARBRPLEMEY
X &K pH #1 EC ERIZ{L

P L 2 TR SRR N X TR A L 08 20 T S 2
P T KA FEIE A5 4300 L BRI T 82.21%
61.97%, Wt T LR EZRARE, B
FEFORA R T R S SRR S TS . EEM 1K
2R RERCR Bl FOR AR KRR I, FORFEF RS &
PR -3 £k A 50 2 X BRI Y 2. 64 5, 4N
AR 5 BB U (B/F) TE—E R E 5
& TR AR 1Y R R R AR RS A
PO 4 B/F A 7 B L E KB I 5 85. 98% Al
65. 36% ; EVEN -4 pH FEiR 50 5 B AL AS B i, %
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0
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i) on
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e N E 3 0 S S b 7 3 0 S N S E =
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3 it iRt

W E(E; O X
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Fig.1 Change trend of soil nutrients in different periods

R3 EXBHBAREENAELELEMEMHER pH.EC &

Table 3 Soil microorganism quantity, pH and EC value in different soil layers of intercropping shed after straw decomposition

+J2 iR e ELA R R ) EC{H
(em) (x10° CFU/g) (x10° CFU/g) (x10° CFU/g) pH i (mS/cm)
0~10.0 3.180.08a 4.74£0.16a 9.55+0.44a 7.45+0.01a 0.24+0.04a
10.1~20.0 2.99+0.04a 4.09+0.33a 8.83+0.27a 7.33+0.18a 0.25+0.01a
20.1~30.0 3.10£0.17a 4.04+0.12a 6.90+0.02h 7.40+0.07a 0.19+0.01a
0~30.0 3.0920.12 4.29+0.39 8.43+1.25 7.39+0.10 0.22+0.04

AFVNGFREFRR 225 B3 (P<0.05)
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