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WE. HIRIARISIE VRS RO RN 30 o RACR , i H (e oy T B2 -l (1S) A K-
5 (VS)2 FE VR G NIE A8 3353 (B AL B B1) BARE DL T pH AL S = 240 & A S &,
A A b AT A i KV B AL DL A PRI A ARSEE , S50, 1S SRR AR T AR Ui AR
T VS 8RR, LS VBB 5 =AY B AL B AT 97 4 BBLE AL VS R /ERE T 43 53 m 27. 80% 9. 80%
33.60%F11 27. 10%,, 2 FEETERRENT , 1~ 5 ZRE B IR HIS , 1235 pH {E2N8. 02~ 8. 26, TIEA LR 22 i 2 A 5k
B Ay BRI N, 70% ~99. 60% 6. 90% ~ 100. 00% .53. 60% ~ 158. 00%F11. 39% ~71. 26% , HAE{R L) LS #AEM R
e, HHUKEMEL IR~ 3 BEFEE 1.00 g/kg I, 5id~5 RS IHES, 4 L ARISIERERRT
SR NEIA AT B S G E MR - EFR R AR, L 1S AR T VS R,

KW WREENER SRelE; AR, R BB TIERR
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Effects of different green manure rotation patterns on soil improvement in
coastal area

ZHU Xiao-mei', HONG Li-zhou', XING Jin-cheng', LIU Chong', DONG Jing', WANG Jian-hong’,

HE Su-nan', SUN Guo-li'
(1. Institute of Agricultural Sciences in the Coastal District of Jiangsu Province, Yancheng 224002, China; 2.Zhejiang Academy of Agricultural Sciences ,

Hangzhou 310021, China)

Abstract: In order to explore the improvement effect of different green manure rotation patterns on coastal soil , field ex-
periments were conducted to study the changes of biomass, nutrient (carbon, nitrogen, phosphorus, potassium) accumulation,
soil pH, organic carbon content, total nitrogen content, alkali-hydrolyzed nitrogen content, available phosphorus content, availa-
ble potassium content, water-soluble salt content, and the correlation between the indicators under two rotation patterns of Lolium
perenne L.-Sesbania cannabina (LS) and Vicia faba L.-Sesbania cannabina (VS). The results showed that the overall returning
biomass under LS rotation pattern was higher than that under VS rotation pattern. Compared with VS rotation pattern, the total ac-
cumulation of carbon, nitrogen, phosphorus and potassium in the five seasons of green manure under LS rotation pattern in-
creased by 27.80%, 9.80%, 33.60% and 27. 10%, respectively. Under different rotation patterns, after returning green manure
to field in the first—fifth seasons, the soil pH was 8.02-8.26 , the contents of soil organic carbon, total nitrogen, alkali-hydro-
lyzed nitrogen and available phosphorus were increased by
5 H #1:2022-03-10 17. 70%~99. 60% , 6. 90%—100. 00% , 53. 60%—158. 00% and
EEWE : FREGN ™ AR T H (CARS-22-G-15) ; TLIR AR 1.39%~71.26% compared with those before planting, and
Aol 7=l F AR AR R BT E [ JAST(2021)243 ] 1L HE 4
AP RHSE 1 AHr Ak 15 H [ CX(21)3169 ]

1EB R A/ MIF(1982-) 2 TLIRERIRA WU+ RIBF5E 51, 2N
FEYEFRS LU R A, (E-mail) xi-

aomeizhu301@ 163.com to fifth seasons. In conclusion, different green manure rota-

they were higher under LS rotation pattern. Soil water-soluble
salt content gradually decreased to below 1.00 g/kg in the

first to third seasons, and then increased slowly in the fourth

BITUEE JPHE, (E-mail ) 47553292@ qq.com tion patterns can significantly improve the nutrient and salini-
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ty conditions of coastal soil, and LS rotation pattern is better than VS rotation pattern.

Key words :

VLI MR P2 U5, B L 6.87x10°
hm? | KA A7 o v SRR Y 174, BARARATS UL
K LA K 3 8 ) 2R UK, A R I R ] ik
200 m/a'" BEE T IR K 4 S,
BV R B b 0 T RV bk 2 2 AL, (H
Tk AR o i R S S A AR AL 2 B
KMPER R PE R BCRIEY A K Z B P2 PG, X
5 e BREE R 25 AL S AR SRR AR
JEAFMAYIAHDC, 16 ARSI A, MEVR Eh i Hh
I YRR+ 802, TR R A SNEA VLY
W AR B4 m R Pt R B AU AR ),

LRI EA FEAE L ) | st AR (RS TR R
SHEVER TEE G A h B s A, AR S
SRF T | R  A A AI ) ELA A B T T
TR BE 7, 7 B bR AT AR ISR S LR
R AR AR ORI S5 R R S
F1 ik TR AR

Table 1 Basic properties of experimental soil

coastal area; green manure rotation; biomass; nutrient accumulation; soil improvement

NEEPEACAE SR B T - 18 25 44 155 53 1) 52 i) 45 461
BOFR T KRR EE T RISAE /R 1t
PR ER TR - 9 2E Wk B R RSk AB 52 T Y R Ge bt
FEIRANZ o AWFERN LT ] B v S A oy 1 A
PORE S IR RBE R O 2 faiie
YERET , e S Fh AT T B0 HE SR N X 4 38 37 4y e 2R 4y
BN U A SR N0 A U SR AR A RN
FHO7 TS AL LRl A R S5
I bRk
1.1 RXIE TR

SERCRI S TILE R G T s s Fle B
[X(32°51'6"N, 120°53'31"E ) , iZ X 3l @ Tt 0 Py 2=

RSB, AE IS IR 13~ 16 °C |, 4 34 F& F #2900~ 1 300
mm, BRI+ AR W 1,

H {t A MR 5 ERTE B R L Uy A R HE TR
P (g/'kg) (g/'kg) (mg/kg) (mg/kg) (mg/kg) (g/kg)
8.01 3.44 0.29 25.00 15.10 437.00 2.76

1.2 RIEigit

KA - E (VS) (BE R (LS) 2 Ff
SRR AR, AR 6 R E A, REHLIX 41 HE
G EA/NX L 24 m*, ARYE AT IR S5, BT
P35 280 B 249 9 180 kg/hm? | B 32 B0 it 480 i Oy 225
kg/hm* , BEAL G FH &34 90 kg/hm® P,O, , B AL it
R 75 kg/hm® K,0, B FIE 23R A T4
i A, RIEFEIENE 50% B AL 50% 1 H Bl A . 3
BT 2017 45 10 A ARWF58 HoRAE I 5 4,
VS SRR 5 1 22250 5 ZEXT R SR IEAEY R .
e 5 - - A - - T LS RAERIUT A 1 R F)
555 ZEXE N SR NEAE ) Sy« JE A2 RE-TH 5 - TR A7 RE- 1
AR T R B R O AR 10 H A,
R4 5 ) Erp g HE Rk b Bi4E 6 )
), BRI AR 8 H N A, SR BRI ™, IF R
MR TR S B . B 3ERE R AR T
6] Jy e 2= R BT 1 25 d 5, BURETRE M 20 em,

1.3 MEmMBMFE

SEHRRERRRE AN 22 105 C /.75 CHETIR, 4
IR F B I /2 Rk AU B ek KB
K,Cr,0, & ikl e R 2w &0 A VRS
®O L RS RTS, r BR A BLR E
A5 K, Cr,0, 5 vk R M- ik Bl b i
% Olsen %  NH, OAc 12 48- Kk )6 B 00 52 H: pH
B 2T AW K S A A
R S R

RIS BHER ] Excel 2013 1 SPSS 26.0 #4748
AT,

2 ZERS50
21 ARBEEXTEIEBTHENE

B 1R, VS 3 ERR , # GRS AR A i D
W3R, N 32.4 vhm? 51 & S B YR
T 30.0 v/hm®, HEE 5 A EMKTH 1 =/
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F3FE, ISHRERAT,HE 1R 538 55848
R YRR R BRI G A 5 R A
Pritik 76. 6 v/hm? , £5 B2 RURPAR 2% (] 2 ) i 25 5%
W, VS LS 2eAERR 58 2 &= 28 4 & A4
YR E T 35,0 v/hm?, HLAG#E 7 5 ul 2E 2 5 R
5 MR HFEREY R EHA, LS BIERKT,
5 ZLp LA H AW A 231.6 t/hm”, 38 VS 5 4E
B AY 168. 4 /hm* & 37. 5%,

100.0r
80.0
60.0

40.0

AW (t/hm2)

20.0

FlE F2F 43
liliEs
o G- w R AR

Faz Bo%

[F)— R RIFA 2 AR NG FRERR 22 5 2 (P<0.05) .
1 AEBEEXTARMESRIEENE
Fig.1 Biomass of green manure in different planting seasons

under different rotation patterns

%2 FARABRTREAESNZRE

22 FAREABEERATRIERZESRR=E

2 WoR 2 PR B2 5% 4 FH
HHEAHNEE R E LS R AREET T
%, VS EAERUT 5 5 B &GRS MR AR
WEETH 1 MG 3 2= 0 PRENRIAE 3 &
S R EHTH 12, LS AERUT & il
e PR B B R B B R 0 i 0 R AE Y
O3 F S MR R LB AR R S
Z A0 He, 4> BB 57.6% ~ 145.7% . 101.0% ~
155. 2% 91.0% ~ 160. 2% F156.3% ~ 129. 7%, 1S %
PERET i Bk R Wl B R A B ] s T
VS fefERE,
2.3 ARABMEERXTEET B LEERERE
=10
23.1 pH K2 WiR,1~5 FEEFELNG, -
1% pH {8 }8.02 ~ 8. 26, A FIAETIT Y 8. 01 A P FH i,
HYLIEE 4 75 H 5§ B S 09 58 pH (H s,
LS #AERE A 2 223538 B 5 48 pH B VS
ARSI 5 Fd O E B S 138 pH (H 4%
%, SRR T EEA A Y

Table 2 Nutrient accumulation of green manure under different rotation patterns

=N 2
e R (k)

#7-HFE(VS) E = 2285.2+14.1d 96.2+6.2¢ 7.0+0.6¢ 116.6%5.7¢
Eb= 3 660.5+64.6a 159.9+8.0a 16.9+1.6a 216.3+5.0a
%3 2 393.2+53.8d 108.9£10.1c 9.3+0.8b 154.9+4.6h
W4 3 454.2+91.2b 97.0+4.0c 18.6x1.1a 200.0+11.6a
5% 3 182.7+120.0¢ 135.1+13.5b 10.4+1.0b 164.7£14.2b

B -HFF(LS) H1FE 2 445.7+228.8e 73.4+8.9d 8.8+0.3¢ 139.3£5.1d
H2F 3 274.9+106.7d 146.1+16.6b 16.3+1.7b 202.4%5.6¢
%3 % 3 853.5+111.3b 147.5+7.4b 16.8+1.6b 217.7+10.7b
W4 3 554.0+136.2¢ 101.2+2.0¢ 18.3+0.8b 204.4+8.1bc
5% 6 009.4+114.2a 187.33.0a 22.9+1.9a 320.0+9.2a

R B 5 AN [ /NG - RER 7R [ — R AR R [ b 2 3] 22 57 . 3% (P<0. 05)

232 AwmAE K3 BR,VS LS BIERAT,
T HEA LR & YRR R R I . SRR AT
AL, 388 43 51 R 17. 7% ~ 90. 9% (VS ) F134.3% ~
99.6% (LS) , 5 5 Z= L HEA7 Pk & 12 53 50 6. 64
g/kg(VS) 1 6.95 g/kg (LS) , J&= M AL AT A 3T 2 175,
AR LS AR B R IEA VRS S T
VS R fERiE,

233 AR4F K4 SR, SFRIATH L, FA -

FEERIE T W g £ o 4 4 rh 2 U5 A, 3 IR R 6.90% ~
100. 00% , Fer LIS 2 Z5 -4 rh 2 i =, 2 PR
TR A R A B 408 0.54 ¢/kg (VS) F10.58
o/kg(LS) %6 3 ERA V5 B FTL 4 5 =10
Ha E 4510 0.50 g/kg (VS) AT 0.58 g/kg
(1S), LS FeAEMRERE T VS SerER,

234 BBRAE KBS BR,BR VS BIERK T
1 e A S A 2 R A1 ~5 2
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8.4

pH

8.1

7.8

TR B H2% H3E PA% HsE

T
O A BT AR m R T A AR
[F)—Fp RO R RMAE R BN R NS P REROR 2857 235 (P<0.05)
B2 AREFBRIERXTAEFEFTE pH TH
Fig.2 Changes of soil pH in different planting seasons under

different green manure rotation patterns

HHIR S (g/ke)

ORI BIF B2F B3 BAE B5F
gz
o A - AR, w SR S AR
[6) — IR AR AS [5) A 2 () AN ) /N 57 b 3RR 26 57 1 3 (P<
0.05),
B3 AEZEREEXTARAMESTIEFNBIETN
Fig.3 Changes of soil organic carbon content in different planting

seasons under different green manure rotation patterns
0.8
0.6
0.4r

0.2

2REH (gke)

O i W 2% 93 4% 5
it
O & - m BT T A A
[F) — A AR AN [5) o A 2 () AN o) /N 5 B 3R 26 57 1 3 (P<
0.05),
E4 AEZERERXTAAMESIELRAIETN
Fig4 Changes of soil total nitrogen content in different planting

seasons under different green manure rotation patterns
IR A R MR R S R R R RS

53. 6% ~158. 0% , HIILVES 5 Z= 1 - S9emsifi L & B i
155,594 59. 5 mg/kg(VS) 1 64. 5 mg/kg(LS)

80.0

60.0

(mg/kg)

1

05 40.0
<o

e 20.0

S

&

ik

TN 1% $2%F 535 H4F H5F
Pz
0% G-F A IERI w A M R
[F) — T AR A2 AN [ B4R 2 ) AN 6] /N5 7 B 3R 22 57 Wik 3 (P<
0.05),
E5 AEZERERXTAEHESLEREASETL
Fig.5 Changes of soil alkali—hydrolyzed nitrogen content in
different planting seasons under different green manure

rotation patterns

23.5 H#HHEAE K6 TR, 2 MREHEAT, -
A SO S R A R AT N 1.39% ~ 71. 26% , Hirpr,
951 ~3 2 1 A OB B i RO A LG 3 2
S A7 S B S EN B EE
IKF) 20 mg/kglh b, H1~5 ZFHLL LS #AERHERT
1) AT SOl B B A e, X SR AR R X - MR 1Y
T LR IE A Y B B IR A BYILR

abab

ARk

° TR %15 852F HB3F H4F H5F
FiE 2
0 A - A VERA, w R R A AR

[F) — T AE A2 AN [ oA 2 [R) AN [R] /N5 7 B 3R 22 57 Wik 3 (P<
0.05),
B 6 AEZERERAXTAAMESIEFUBRIETNL
Fig.6 Changes of soil available phosphorus content in different

planting seasons under different green manure rotation

patterns

236 #aAFEE KT R, VS SRR BRES 2
75 - RO S R PRAE HTW AT 3G S A, oA 4 B
R 2 1) 33 A i (364~ 408 mg/ kg ) YR T
I, AR i 4 [ R - A S0 A G )
Wit (=200 mg/kg) o LS FBAEAEEUT  BRES 4 2=
ANCE A TR AR AT A1, At 4 AT 2 %) s s
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R T4 G 19.38% ~ 58. 35%

1000

1

800

600

400

RS (mg/kg)

200

Rl 1% H2% B3F BeF B
e
0 & G- AL, w AR A R
AR/ NG g R ] — R AR AN ] oA 2 (1] 22 5 35 (P<
0.05),
E7 AEZEEEEXTARMESIREEIRIETN
Fig.7 Changes of soil available potassium content in different
planting seasons under different green manure rotation

patterns

237 KREH#HEE K8 BR,EAELLLS®
YRR 2O0T M v £ 0 - A B BOR B . SR AT A
Lo, SR B A A1 ~ 3 2 ki PEER e
FRAR, BN 1 555 2 2555 3 %, H. 2 RS 1R
RHE 3 20 KR S o0 R R E] 0. 83
g/kg(VS) F10. 77 g/kg(LS) , i 4 Z= 55 5 YK
VbR S A TR N JE R 1L 15~ 1. 50 ¢/kg, |
TR JEE T H L VS R /ERT + 1

IKIE TR SRR

£3 FEEYE FHRRESTEERERIEFENEXRY

24 FAERERXTZEHREENE . FIRRE
5 EERMRIEFRE R K

3 W, U EY R S SEER A B R
EYER R EEMCER, HHEAPR S 2R
TS ARALAR B R AR A L
WO E IR R . A Rl A i 2
LR NLE Y LR AR R B R AR (A A
—EMIEARSC R R (HA R R BRIk
ENSS o PN VA L o I RO il EP S B3 A s
JEL 3 P ] R AR T o - A A kR A

4.0

3.0

it (g/kg)

2.0
%

K

A

O N E1F 25 835 GAF 555
iz
0% MRS w R A (R

[F)— Tl RS AN T Ao A 2 (8] S () /N 5 5% RE 3R 22 7 L 35 (P<

0.05),

B8 FARZMBHEEXTARAMESTLEKBAERLET

Fig.8 Changes of soil water-soluble salt content in different
planting seasons under different green manure rotation

patterns

Table 3 Correlation coefficients between green manure biomass, nutrient accumulation and soil basic properties

e L S R S ¢ S
R R 0.942*
SLE R 0.787*  0.790**
SCHE R 0.801*  0.870** 0.624
RN R 0.931*  0.977** 0.799*  0.924 ™
+5E pH 0.145 0.018 -0.401 0.178 0.019
AP S 0.617 0.715* 0.606 0.682" 0.732*  -0.227
LRSI 0.557 0.716* 0.737*  0.775™ 0.788*  -0.406  0.749"
AR 0.491 0.652* 0.175 0.540 0.574 0.109  0.686" 0.400
THEHARER SR 0.274 0.331 0.493 0.321 0.395 -0.507  0.091 0.625 -0.078
T oK PR B -0.121 0.030 -0.104  -0.149 -0.134 -0.084  0.062 -0.202 0.433 -0.480
TEEMAA TR 0.488 0.570 0.384  0.338 0.447 -0.237  0.556 0.277 0.747* 0.033  0.616

" FORTE 0.05 K BEMISE ;™ FRIRAE 0.01 K RFEMRK,
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KR R R 7K e A P 5 TR 28 A0 At 2552 i)
JIES (18 J fie i R A B 5 2 B A 5 1 48 pHL,

FAE SR8 T30 A B T4 & A PR
i AT RN ARG R B, ESE S
ARSI A B R 4 022, 5~30. 0 t/hm?, 3845 HLAR
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SR, X AT e 55 R 2 A ) B e 1 v S U 6 el
AR GG BRI R, SRAEHH T I8 5 9 i S
W2, TR 32 3 B 5 1 ) IR T 56

FEARWFFE R, VS (LS R BRIt f s

Ji ) 3 A R WU AR A e R A AR i A
P, X 5 T RBIE I 45 R AR — g R
AT R FE | SRR A g 25 4R T 4 3 v Rk
R PO SR B R SR IR 3 4F S 1)
RS AT FE B TR AN 300 mg/kgld 10 ARHF
SR G2 A TR, LS BAERE R, S0 W
- B A B A T AR AT, T VS SRR
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JEMXT T A N, B —E TR EE T,
FENE IR TR R PR, A e R IR AR R A
K TS AL 3 R R A A PR B B A R
f#0~20 cm HJZ P EE SRS T RO OHE, &
FERE P A ER DL T s EHLE I S A7, ) 5
fif R, RASRH SR AL AE B R JS 30 d P, SRR AR
G 14 d SRR B BOL AN B Ay 70% L)L 1Y,
AHFFE L IERE A O R AR B ] S SR IE B 25 d, 7
I IIIE] VS S8 VR 20 BRR S A R 0 9% 4 B 4R
H T TR R R A R HRAS 1+ 4%
JiE A T AT gk B 5 48 | i E R o A O X
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K TR R R A — A M R R
HIER AR ARG R 10, A RE TS e a A
FEIAH 2 )5 ,0~20 em + 2 B 5 2B 0] iy FiAy
Bi1.37~2.18 ms/em &% 1.00 ms/cm Pk R0,
PR B AR IR T S A A R A T R R AY
1.23 g/kglf#3 0.95 g/kg"™ . ABFoEH L HEKIFETE
HhEE BTN 2. 76 o/kgfE B 5 T, 15~
1.50 g/kg , WOR W3, S AT A5 S5 8 —8, H
FHAE Tk e ol 2 AR 0, AR I 6 % S 30017
T52,51~3 FRREES LKA R R R
TR E 4~ 5 Z ) SR WA I AR H X AT
AE -5 A Ak 2% MERL 9 e FH A 5%, 1R Ak I it A
AR K* Ca® \NO; A5 F7 50 85 T 9l S N AE AR I s )
FA G S Ao 80 I8 i 1) 5 =X 05 38 KR 43 DA
TAFET AW, DT 8K 6 S
BEERTEER, AT WL, % S Fp A 2 10 B R0 H
2~ 3 Z5 RIVAT St Uk i el B A e g R R AR

25 bR BRI B SR I0 0] A S s - g
ARIRTL , BB AR 33k 2 Y AR ST T LA
SRR AN T 5 25 SR AR 2 22 (0] VR 3 AR MR
HARAE RS APPSR AE e 38 2 Rl He g, &
Je Ay T St — 25 A5



1516 LR Rl A 4l 2022 4E 5 38 & e I

PR IR AL )] ATHRARLRE 2021,49(18) :95-102.

4 #ok (03] B, HEE 0P . AR EHO A DU
22 i NG R R I 3 4% ) 5 T A 2%

A I A A 3 R LA s e a) g BRI
BRI R, LR AR SO MRS B W) (1) ot s, A TR KRR £ PR
R BARIE NS 5 5 YK 76.6 vhm? ) 2 M= RGN 1) TR L4, 2020,36(2) :343-349.
FPsVER T S A EMHE AR K, LS B1E (15] Thoe, @reR, £ 2,48, RIS TA I R Ut - edn
R 5 e A R A0 F 4 ERUSRRLA BRI LI S 2 e RS2 e [ ] R 7 Al 2 4l , 2021, 52
. = o ’ (7) :1860-1868.

AP VS FARBGIPHIIN 27.8% 9. 8% « (1 b i s gt LRI DT
33. 6% 27. 1% 1 37. 5%, 2 2000,

LS. VS %’ﬁz*ﬁiﬁ‘F,INS ééﬁ("ﬁﬂ%ﬁ’]}i}éiﬁ pH ’fﬁ [17] ZHANG X, ZHANG R, GAO J, et al. Thirty-one years of rice-
j‘jg 02~8. 26,@?***Eﬁﬁﬂ"] 8.01 ﬁ@fﬂ%o j:i%fﬁm rice-green manure rotations shape the rhizosphere microbial com-
ﬁﬁ\éﬁ\ E}&%/‘fﬂ\ ﬁ&ﬁ@i @%%%u ﬁﬁl‘ *Eﬁﬁi j]l] munity and enrich beneficial bacteria[ J]. Soil Biology and Bio-

chemistry, 2017, 104.208-217.

17.7% ~ 9. 6% . 6. 90% ~ 100. 00% . 53. 6% ~ 158. 0% #1l (18] BELTZE 2500 508 i 5. [ SEAE A A A
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