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Effects of Overturning Sesbania Cannabina Under Different Nitrogen Treatments on Carbon,

Nitrogen and Bacteria Community Structure in Coastal Saline Soil

XING Jincheng', HONG Lizhou'", ZHU Xiaomei', LIU Chong', DONG Jing', WANG Jianhong®, HAN Jianjun®, ZHANG Zhenhua'

(1 Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng, Jiangsu 224002, China; 2 Zhejiang Academy of
Agricultural Sciences, Hangzhou 310021, China; 3 Research Institute for Environmental Innovation (Suzhou) Tsinghua, Suzhou,
Jiangsu 215000, China)

Abstract: In order to explore the improvement effects of Sesbania cannabina returning on saline soils in tidal flat under different
nitrogen application treatments, a field plot experiment was conducted to study the effects of returning green manure Sesbania
cannabina to the field on the contents of soil carbon, nitrogen, pH and total water-soluble salt and bacterial community structures
under different nitrogen application treatments (CK, SN1, SN2, SN3, SN4 corresponding to nitrogen application rates of 0, 90,
135, 180, and 225 kg/hm?, respectively). The results showed that the biomass, carbon and nitrogen accumulation of Sesbania
cannabina were the highest under SN3 which were 41 882, 3 756 and 101.5 kg/hm?, respectively. After returning green manure to
the field, soil organic carbon and total nitrogen contents of SN2 were the highest, which were 6.51 g/kg and 0.637 g/kg,
respectively. Soil microbial biomass carbon and nitrogen were lower than CK after nitrogen application. With the increase of the
amount of Sesbania cannabina overturning, soil pH decreased gradually, while soil total water-soluble salt increased with the
increase of nitrogen application level or the amount of Sesbania cannabina overturning, but it was significantly lower than that
before planting. After the overturning of Sesbania cannabina under different nitrogen application treatments, Proteobacteria,

Acidobacteria, Bacteroidetes, Actinobacteria and Chloroflexi, which have certain organic degradation function were the dominant
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phyla in the soil. The relative abundance showed a certain change trend with the increase of the turnover amount of Sesbania
cannabina, but the change of bacterial community structure was not obvious. There was a certain correlation between the
dominant bacteria at phylum level with soil carbon, nitrogen, pH and total water-soluble salt. Among them, the correlation of
Bacteroidetes, Firmicutes, Cyanobacteria, Chloroflexi and Mitrobacter with soil organic carbon and total nitrogen were significant.
In summary, the returning of Sesbania cannabina to the field under SN2 can significantly increase the contents of soil organic
carbon and total nitrogen in the tidal flat, the returning of Sesbania cannabina can significantly reduce soil water-soluble salt, and

the main dominant soil bacterium groups are beneficial to green manure degradation and soil fertilization, thus can improve soil

micro-ecological environment of coastal area.

Key words: Nitrogen application rate; Sesbania cannabina; Overturning; Basic properties of soil; Saline soil
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Table 1 Basic properties of tested soil
pH  fHlik A WAEwEYR BUEYAEY KEESRA

(g’kg) (gkg) Br(mgkg) HE(mgkg) H(g/ke)
8.16 528  0.398 170.5 22.4 2.71
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Table 2 The biomass, C and N accumulation, and C/N of Sesbania cannabina

Qb3 ) (kg/hm?) T R (kg/hm®) R R B (kg/hm®) C/N
CK 346283349 b 2971291 b 77.6+5.60¢ 38314242
SNI 38354+ 2 816 ab 3417+ 381 ab 88.9+39b 38442942
SN2 4141133822 3641+ 151a 99.7+57a 3654232
SN3 418822291 a 37564271 a 10154352 370+ 1.6a
SN4 41661 +3519a 371941922 97.7+17a 3814124
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Fig. 1
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Soil pH (A) and water-soluble salt contents (B) after Seshania cannabina overturning under different nitrogen application levels
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*3 HEHELBMNIERERMEVHERM

Table 3  Effects of Sesbania cannabina overturning on soil carbon, nitrogen and microbial quotient

Qb H S LIk (g/kg) 4R (g/kg) MEM AW R (mg/ke)  UEY AP A (mg/ke) TEE P (%)
CK 6.26 +0.04 b 0.465+0.012 ¢ 215.6+49a 297+1.6a 3.44+0.02a
SN1 6.39+0.11 ab 0.537 + 0.006 b 185.5+£2.4b 26.0+0.6b 2.90 +0.05 ¢
SN2 6.51+0.11a 0.637 + 0.005 a 1727+ 1.8¢ 25.7+0.8b 2.65+0.04d
SN3 6.33+£0.05b 0.476 £ 0.007 ¢ 171.7+55¢ 239+ 1.1c¢ 271+0.02d
SN4 5.62+0.03 ¢ 0.402+0.012d 181.7+2.6b 272+03b 3.23+0.02b
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8.4% ~ 19.5%. T IEHAE VI I Y A Y ik
5 R LR LU, FRAE LI A A BT
T A P iRl O A%, e e 3R ) 38
et 2 A - 34T AR [T A7 0 DTk, 23T 58 ML
A K FRA R AR, MY
TEVE R A 2.65% ~ 3.44%, i AMGTHY LMY
(0.27% ~ 7.00%) A L, Ab TR AR o 45 it A Ak
HER 5 B 0 R E M B AR F CK b
L, HPUBA LG & A 1Y SN2 b PRI .

24 HE#EZSHNTIEMARIFEEMANZMm
24.1  HIEMEAINF A BIZ A OTU F¢iE &
e N £R B NS B e - e 5 e 5 I P R, I/ 2
IR, FE97% WIARMRIEETS, ASilEe 5 A6 e ith
LT A, W R B A e B i G B, F )
T R BB 0 R MR AR SRS B . Venn [EIRENS S it

(A)
6000 -
5000 F
4000
a§
= 3000
© —+—SNO
2000 SN1
—e— SN2
1000 +— SN3
—m— SN4

0
0 10000 20000 30 000 40 000 50 000 60 000 70 000

FEAS TR

ANTRIAE R 3R AT SRR OTU 80 H , A
5 ANAb P AT AR OTU ity 2 423 4, 2005 +
HEANTH OTU 3t H A 3.2%; CK. SN1, SN2, SN3,
SN4 ZbFHAFAT OTU %iit 531 183, 160, 408, 448
M1 377 4, SN1 AP HIEANE A OTU £ 5 CK
AbFE 22 AR, SN2, SN3 I SN4 AbFH + 3 41 A A
OTU #a 2t CK AFE 2 £% ~ 3 1%,

242 FIENEBEEDIGEZ A Simpson F5 %I
Shannon F5 %] [ BLEEA W Fh 2R, Chaol FEELCHN
ACE $RET i it A e RN A i 220 thk
4 TP, AN [) it A BT R R A H S S AN B
Simpson F541 Shannon 75405 CK AbFAHLL, T
F754k, 403 1HE Chaol F1 ACE #5505 m T CK
AbEE, HIJLL SN2 I SN3 AbHidgsr . alhl, A%
A FRRIANTR) 3 300 s ) - SR AN TR AR T i 5
M), {F3E S A N B e ] s - AN PR R A R

160

SN2

SN4 SN3

2 TRAET HIEMEHFEMZ(A)F Venn E(B)

Fig. 2 Soil bacterial rarefaction curves (A) and Venn diagram (B) of soil bacterial communities under different treatments

*4 HEBWETHRBEIRMAFFEDHMEEY

Table 4 Soil bacteria community diversity indexes after Sesbania cannabina overturning

Qb3 ACE Chaol Shannon Simpson

CK 4697 +73 ¢ 4770 £ 63 ¢ 10.1 £ 0.3 ab 0.996 £ 0.012 a
SN1 4468 £49d 4504 +32d 9.8+0.2Db 0.994 £ 0.030 a
SN2 6513+29a 6540 +30 a 10.5+05a 0.998 £ 0.011 a
SN3 6603 +74 a 6675+ 62a 104+03a 0.996 + 0.045 a
SN4 6123 +43 b 6165+42b 10.2 £ 0.4 ab 0.997 +£0.024 a
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Fig. 3 Soil bacterial community structures at phylum level under different treatments
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Fig. 4 Soil bacterial community structures at genus level under different treatments
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x5 LTRMBAEIE(VKT)SLEKRR. pH KRR RYHEXME

Table 5 Correlations between soil dominant microorganisms (phylum) with soil carbon, nitrogen, pH and water soluble salt

A Bk A MAEYAEYER  BUEY YRR pH KSR Bt
AR 0.351 0.551 —0.345 —0.155 0.549 -0.197
FRFFIAI] ~0.364 -0.673 0.681 0.274 0.226 -0.181
PRI 0.729 0.922" -0.002 -0.279 0.492 -0.438
R 0.658 0.407 -0.561 -0.957" ~0.095 0.506
LI —0.842" —0.672 —0.155 0.559 -0.727" 0.549
] -0.290 -0.353 0.077 0.257 0.044 -0.267
JERETAI] 0.617 0.831" -0.756" -0.631 -0.269 0.484
W 0.613 0.906™ —0.497 —0.428 -0.070 0.218
R ZF AT ] —0.448 0.083 ~0.694 0.394 -0.802" 0.523
TS FL IR E T ] —0.474 —0.610 0.051 0.135 -0.399 0.486
PR —0.412 0.094 —0.477 0.502 -0.531 0.166
PAZFFRT] 0.063 -0.389 0.896" 0.026 0.726" -0.610
Latescibacteria -0.525 -0.787" 0.839” 0.553 0.353 -0.495
k_Bacteria_Unclassified —0.551 -0.454 0.491 0.645 —-0.039 -0.119
PRI -0.809" ~0.564 ~0.080 0.639 —0.649 0.438
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