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Synergistic Effects of Soil Conditioner and Nerium indicum on Coastal Saline-alkali Clay Soil

in Jiangsu Province

TIAN Zhiheng?, YAN Xiao?, LE Jialu?, SHAO Tianyun?", LONG Xiachua®"

(1 College of Public Administration, Nanjing Agricultural University, Nanjing 210095, China; 2 College of Resources and
Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 3 Institute of Characteristic Crop Sciences,
Inner Mongolia Academy of Agricultural & Animal Husbandry Sciences, Hohhot 010031, China)

Abstract: In response to the characteristics of clay saline-alkali soil in the Xuwei New District of Lianyungang, Jiangsu Province,
this study applied soil conditioner and adopted in-situ planting of oleander (Nerium indicum), with bare land without vegetation as
the control, to investigate the improvement effects and mechanisms of oleander planting on clay saline-alkali soil at different
depths (0—20 cm, 20-40 cm and 40-60 cm). The results showed that planting oleander not only significantly reduced soil salinity
and CI- content in the 0-40 cm soil layer but also significantly increased the content of nutrients such as soil organic matter, total
nitrogen, and available phosphorus in the 0—40 cm soil layer. Moreover, the combined application of soil conditioner and oleander
planting had a synergistic effect on the improvement of soil physiochemical properties. Planting oleander significantly altered the
composition and structure of soil microbial communities across different soil layers, although soil microbial species evenness,
richness and diversity did not increase significantly. At the phylum level, oleander planting significantly reduced the relative
abundance of Crenarchaeota but increased the relative abundance of Actinobacteria. At the genus level, the abundances of
Flavisolibacter, Marinobacter, Ohtaekwangia, Pseudomonas and Salinimicrobium were significantly increased by oleander
planting. Overall, oleander can effectively improve coastal clay saline-alkali soil in Jiangsu by reducing salt and alkali levels,

enhancing soil fertility, and promoting microbial community differentiation, and the combined application of soil conditioner and
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oleander planting exhibits a synergistic effect on improving the physicochemical properties of saline-alkali soil.

Key words: Saline-alkali soil; Soil improvement; Soil enzymes; Soil microorganisms; Synergistic effect
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JE SR FR A Ry . 25 1.58 g/cm®, pH 8.78, &
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Fig. 1 Distribution of sampling points in test plot
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AR, T AP 3R)Z 130 pH B ETHE T 0.76 4
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42.60% #155.80%; )2 . )2 FIRIZE 54 50wk &
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B TN SRR T 9.09%; [Al, FJZ A )2 14
HTP S i i 4R T 16.16% £ 20.29%), )=
PRI T 2.74%. BAESRATHR R, R
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Table 1 Chemical properties of soil at different depths under different treatments
+ZE(em) pH 71 (g/kg) A B (9/kg) A% (mg/kg) A (mg/kg)
0-~20 T 8.53+0.32a 1.50 +0.46 d 6.71x1.22a 5.82 £0.74 b 216 +4.21a
CK 7.77£0.11b 4.28 +0.37 hc 473x151b 3.23+0.55¢ 218 +1.56 a
20 ~ 40 T 7.84+£0.28b 3.34 +0.65¢ 6.70 £1.33 a 7.49 £0.66 a 212 +5.33 ab
CK 8.00+0.10 b 5.34 +0.12 ab 434+212b 4.36 0.18 ¢ 217 £2.02a
40 ~ 60 T 7.73+047b 6.53+1.33a 451+1.94b 717077 a 201+6.17b
CK 7.76 £0.09 b 5.45 +1.06 ab 483+1.70b 3.92+043¢ 220 +2.49 a
0~60 T 8.03+0.36 b 379+0.81c¢ 5.97 +1.50 ab 6.83£0.72a 210 £5.24 ab
CK 7.84+0.10b 5.02 +0.52 b 463 +1.78b 3.84+0.39 ¢ 218 +2.02a
: CKFRRE LR, TRRIKATHFELLEL; [R5 F/ NG FRERRA R 3 K + 2 [H] 2 57 1 2 (P<0.05)
2 TEREMLGENTIECEERENHONERSESHT
Table 2 Two-factor variance analysis of effects of soil depth and treatment on soil chemical properties
GiilE W& pH FINVA AL FRE A
F & +J2 3.44 23.55 0.66 9.00 3.99
Qb 2.26 11.17 3.05 115.17 20.93
+ )2 x 4B 5.17 10.19 1.17 0.53 7.65
P {E +J= 0.066 0.00 0.53 0.004 0.047
Qb 0.16 0.006 0.11 0.00 0.001
+J2 x 4bH 0.024 0.003 0.34 0.60 0.007
R2{H - 0.62 0.87 0.36 0.92 0.79
TR E T (2ke) A A (2/ke) THEEET (2/ke)
0.10 0.20 0300 0.25 0.50 0.75 1000 8.3 17.0 255 34.0
hllllllllll* illllllllllh hilllill-lllFJ
0~20 A ab HHa
B E— _ E—
o 20-40 . e OCK
 — —
1ot _  F
—— ab Ha

(P AR TR /ING S R 3R 7R AN ) Ak 29 0 A 22 1) 22 57 | 3% (P<0.05), T [+))
B2 TRLETAERELERLR. #% #IE

Fig. 2 Total contents of nitrogen, phosphorus and potassium in soil at different depths under different treatments

33.33%. FIAHIATHE 3 4 )5 (T 4b#H), 0 ~40cm +)2
H Ca?t KT CI & i 43 i & CK O ARFE 3% 1.75 % .
1.89 ¥ #1 40.15%, 1fij 40 ~ 60 cm + 2 K*HI CI-&
e CK AbFR 520y 75.76% F11.36 1%, rh 2 FIEZ
+ 3 Ca¥ & BBl JE CK A HfH 50.90% Al
57.00%(& 3). ttAk, FREIATBbE, REZE. HEM

2.2 FERMIHITEER M T EEEHE TN
/[Ir]

FHLIEATRN S, RIZ . )2 M)Z L3 h KBTS
PSR E TR T 21.82%. 18.42% Fil 68.71%; |fij
22 R0 2 - M v B R T M o T A B R B
BEXER IERE T T A 3Es CK A3 5 E T

+ A =L (~7.
PRIA LT Nat R OpiE CRLSRIEN) LAB I - o o0 ot g PR 2 e
1.40 51 98.50%, Mg?" & &7l 2 CK AbF 43Ry R PV AT 52 0 (1 4)
2.48 1§ . 92.59% il 65.79%([ 3). e ’

http://soils.issas.ac.cn



55 5 1] PH AR TE A b S B DI ) S AT b o Y730 5 T e o A ol ) ke R AR 1133

2.3 FEEMEEFEERE T IEAEEE
SRR
TEAAISGY 16S IDNA Kellp, BEARERIZ . HIZH

WIR T T AR OUT %0492 CK AbFHY
85.00%. 83.00%. 80.00%(/& 5A), {H T kb3H4% + 241
WREE o ZFEMEREIY AT B 2 7GR 3).

+HECa” F 1t (mg/ke)
50
T

+HENa™ F i (mg/kg)
100 150 0 1000
T T 1 T T

K {5 it (mg/kg)

2000 0 75 150 225

T 1 T T T T T 1
I
it
I
HH b
I
Hia Hha Hia

[=]

|

c a
0~20

cm)
I L:.J

r: 20~-40

+
T
=
=

40~60

+IEMe™ T (mg/ke)
0 50
T T
., T <
fd Hib

| be I - - DCK
I |

I >
40~60

+HECT 5 (g/kg)
100 150 0 1.00 2.00 3.00 4.00
T T 1 T T T

I

(cm)
(]
,._j

7 2040

+)=

tha ——ab

3 TRAEBTARRELRPESEFIE
Fig. 3 The content of salt ions in soil at different depths under different treatments
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Fig. 4 Soil enzyme activities in different depths under different treatments
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Fig. 5 Analysis of bacterial community diversity at different soil depths under different treatments: Venn diagram (A); relative abundance at
phyla level(B); Abundance cluster diagram at genus level (C); Redundancy analysis(D)

*3 ATRETEHESZD 16SrDNA B o SHMIEHK
Table 3  Alpha diversity indexes of 16S rDNA in different soil samples

. Observed_species Shannon Simpson Chao 1
+ 1R (cm)

T CK T CK T CK T CK
0~20 2458 £152a 2437 *52a 9.15+0.12a 9.04 +0.10a 0.99+0a 099+0a 2780*177a 2751%*95a
20 ~ 40 2512 +72a 2487 +130a 8.95+0.19a 8.88+0.21a 0.99+0.004a 0.99 +0.002a 3043 +36la 2865+85a
40 ~ 60 2300 +£172a 2487 +152a 8.39+0.45a 856+0.25a 0.98+0.02a 0.99+0.006a 2810+315a 3134 +384a

T R RS FE/NG TR R A R 42 18] 22 53 .25 (P<0.05).

5 N F AN ] STE R S S B (g SN B DR P S 2 oo e
HIAM BN ARZED T 0~40cem £2, B
o U N OB R i O (1R 1B 2 M0 S L PP
b, FEARBFGEH, FAEIEATEEE, 0~ 40 em )21
AR CI 8 B RIRERE IR (R 1. & 3).

UEAh, it FHREER S HE T T A AL A
SN TG A DL & i e — B4R T, AR )2
SR AR SO O A AR AR R R (E] 2),
T S A M A ke 5 8 B 500 e P A [ 4 T - AT
TIRRCR . X 5 A AR RO IR 5T 45 AR EIE, e AT
KA 5% ~ 27% HOGA LR R 484 BT bk i

P2 e, A AU | A BRI A )
G LR T
3.2 FRERIHT LIRERTE MR Y SR
S
R R R TR PR et R b
PERHAE IO, FEMRPRIATT T, MR R Sh* +
SERAE A AR AR B = LR, TR
TR R P22 MO TE R I, RATHEAAR 2R 23
WA AT DL AR T IR T R E W A iR A PLB
L - CUR R o3 G N S B N e i B )
BLITRI 4 %05 220 ) 5 o A T Sl 1 1 B 3 DA
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