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Effects of Long-term Application of Pig Manure on Diversity and Community Composition of

Diazotrophs in Acidic Ultisol

SU Xianchu'?, YE Guiping>’, DENG Milin'?, FENG Mengmeng'?, HAN Fengyi'?, FAN Jianbo*, HE Jizheng'? LIN Yongxin'?*

(1 Cultivation Base of State Key Laboratory for Subtropical Mountain Ecology, Fuzhou 350117, China; 2 School of
Geographical Sciences, Fujian Normal University, Fuzhou 350117, China; 3 College of Geography and Oceanography,
Minjiang University, Fuzhou 350108, China; 4 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 211135, China,
5 Fujian Key Laboratory of Plant Nutrition and Fertilizer, Fuzhou 350013, China)

Abstract: To explore the impact of long-term application of pig manure on diazotrophic community, soils were sampled under 4 kinds
of fertilizations: CK, without pig manure, and M9, M18, M27, application of 9, 18 and 27 Mg/hm® pig manure, respectively from the
Yingtan Red Soil Ecology Experimental Station, Chinese Academy of Sciences. High-throughput sequencing was utilized to measure the
diversity and community structure of diazotrophs. Results showed that long-term application of pig manure significantly increased the
diversity of diazotrophs, which was positively correlated with soil organic carbon, total nitrogen, and available nutrients, but not
significantly correlated with soil pH. Non-metric multidimensional scaling (NMDS) analysis indicated that, compared with CK,
long-term pig manure application significantly altered the community structure of diazotrophs, and the degree of difference increased
with the increasing application amount of pig manure. Mantel test analysis revealed that the community structure of diazotrophs was
mainly affected by dissolved organic carbon (DOC), available potassium (AK) and phosphorus (AP). Long-term application of pig
manure significantly increased the relative abundance of Cyanobacteria and Firmicutes, while decreased the relative abundance of
a-Proteobacteria and B-Proteobacteria, which could be ascribed to the change of soil nutrients. In conclusion, long-term application of
pig manure can significantly increase the diversity, and alters the community structure and composition of diazotrophs in an acidic
Ultisol, while the alteration of soil nutrient contents might be the key driving factor.

Key words: Diazotrophs community; Pig manure; High-throughput sequencing; Community structure; Acid soil
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Table 1 Effects of long-term application of pig manure on physicochemical properties of Ultisols

Ab 7 pH SOC(g/kg) DOC(mg/kg)

TN(g/kg)

NH;-N(mg/kg) NO;-N(mg/kg)  AP(mg/kg) AK(mg/kg)

CK 495+ 0.11a 568 +057c 574+ 124c 066 =0.03b 7.52£0.15b 595+ 030c 7.36+0.00d

60.58 = 9.14 ¢

M9 480 £ 0.03b 6.61 = 0.73bc 822 + 1.29bc 0.81 = 0.12ab 831 = 0.73ab 8.86 = 1.45b 33.54 = 3.87¢ 81.17 =5.33b
MI18 479 £0.02b 6.73 £ 0.42ab 1042 = 221b 0.81 £ 0.09ab 941 £ 1.26a 11.17 = 1.17a 49.76 £ 7.55b 119.33 £ 448 a
M27 490 + 0.05ab 7.67 = 0.20a 13.99 = 0.71a 0.90 == 0.06a 9.63 £ 0.52a 11.80 & 1.44a 90.43 £ 0.14a 139.54 = 18.39a

TE: RRARNBE N TIE & FRE2E(n=3); FFIEERGE /NG 5 A R R A B H) 22 5 1 3% (P<0.05), Tl
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Fig. 1 Effects of long-term application of pig manure on a diversity indexes of diazotrophic community in Ultisols
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Table 2 Correlation coefficients between physicochemical properties of Ultisols and a diversity indexes of diazotrophic community
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Fig. 2 NMDS analysis of effect of long-term pig manure application on diazotrophic community structure (A) and Mantel test analysis of
diazotrophic community structure and soil physiochemical properties (B)

http://soils.issas.ac.cn



955 IRAERESE I SN T L1 [ R TR 22 R R 7 2 B P 5 979
X Environmental samples EU544209
KA LLHIR: 0.1 : OTU8190
Environmental samples FJ466696
N Environmental samples FJ466700
I J/J(IF‘ﬁ} % 0.76 Environmental samples FJ466696
e Microcoleus sp. PCC 8701 AY 768420
A" , -
D M OTU6055

O] a5 )
] g2 %lﬂl
(] JERERET]
RS2
S

OTU2700

Scytonema sp. NIES-4073 AP018268
Anabaena sp. L-31 ANANIFHDU
OTU8737

Azospirillum zeae DQ682472

Forest soil clone YC06 AY072269
Azospirillum rugosum GU256452
Marine proteobacterium AF046836
Pleomorphomonas sp. SM30 AP017626
Rhodopseudomonas lichen AB241413
OTUS5985

OTU4014

OTU1859

0.97

Bradyrhizobium sp. PZHK8 KU558858

Ochrobactrum sp. PZHK4 KUS558855

Environmental samples KF847283

OTU5987

Bradythizobium sp. ORS285 LT859959

Lusitaniella coriacea KC256770

Bradythizobium sp. ORS331 FJ347439

Bradythizobium sp. AG48 KF113072

OTUS5251

Environmental samples KC445698

OTU7058

Rhizobacter sp. AJA081-3 CP059067

Pelomonas saccharophila AB188120

OTU4333

OTUS836

Paraburkholderia xenovorans EF158805

Paraburkholderia xenovorans CP008762

Herbaspirillum seropedicae KF357957

OTU3270

Lederbergia lentus MN364704

Bacillus sp. MN364702

Halorhodospira halophila EF199951

Azonexus caeni DQ029203

Environmental samples EU862989

Environmental samples KR824441

Environmental samples KC412129

Opitutaceae bacterium TAVS CP007053

OTU4945

o7 Environmental samples KF846920
ossL— OTU4010

(R A B B R R AR T T R A S0 B RRET 1 000 M EE H>50% 975118
He RGE FL 78 12 0.1 MEXRRIT BRI
3 EREHENRGZAEH

Fig. 3 Phylogenetic analysis of diazotrophic community
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