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Effects of different fertilization patterns on the bacterial community
dynamic in saline-alkali paddy soil

LI Ming, ZHANG Jun-hua

(Institute of Environmental Engineering, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract ; Effects of flue gas desulfurization gypsum by-products and organic fertilizer combinations patterns on
soil physicochemical properties and bacterial communities in rice yield were assessed to improve the fertility of sa-
line-alkali soil and determine the best fertilization patterns. Paddy soil from replicated plots representing five treat-
ments were collected at a research site in Ningxia, China. The method, Illumina pyrosequencing of the 16S rRNA
gene amplifications was used to analyze soil bacterial community diversity and structure. Our results showed that soil
organic carbon (6.74%) , alkali-hydrolyzale nitrogen (37.20% ) , available P (47.83%) and NH;-N (96.26% )
were increased significantly in paddy soils of flue gas desulfurization gypsum by-products and organic fertilizer when
compared with control soil. In all samples, Proteobacteria, Bacteroidetes, Gemmatimonadetes, Actinobacteria, Ac-
idobacteria, Firmicutes, Chloroflexi, Spirochaetes, Euryarchaeota and Nitrospirae were the most dominant bacterial
phyla representing 96.05% ~94.32% of all taxon tags. The soil bacterial community was affected by short term dif-
ferent fertilization patterns by principal co-ordinates analysis. The a-diversity index of the bacterial community
structure increased with organic fertilizer addition . At the genus level, the relative abundance of 11 dominant bac-

terial genus, such as Halomonas, Sulfurimonas and Lutibacter were significantly accumulated in the paddy soil of
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T4 treatment. Redundancy analysis indicated that alkali-hydrolyzale nitrogen and NH}-N exerted strong influences

on the structure of the paddy soil bacterial community and explained 16.9% and 14.0% (P<0.05) of community

variances between samples, respectively. Our results suggest that short-term different fertilization patterns of saline-

alkali paddy soil is improved effectively in the treatment 4. The treatment of flue gas desulfurization gypsum by-
products 31 250 kg + hm ™ and organic fertilizer 25 000 kg + hm™>(T4) affected on the structure of the paddy soil

bacterial community.

Keywords: fertilization patterns; saline-alkali paddy soil; bacterial community; 16S rRNA
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Table 1 The changes of soil properties under different fertilization patterns in paddy soils
AbPH Treatment C Tl T2 T3 T4

pH 9.28+0.08a 8.76+0.27a 9.00+0.06a 9.19+0.05a 8.73+0.21a
SR EC/ (S - em)) 804:7.35be 875+3.69a 755+7.15he 835+7.76ab 854:£9.15ab
HHLBK SOC/ (g - kgfl ) 4.60+0.03b 4.00+0.05b 4.78+0.09ab 4.90+0.07a 4.91£0.09a
25 TN/ ( g- kg_] ) 0.50+0.00a 0.44+0.00a 0.53+0.00a 0.54+0.00a 0.61+0.00a
LTk TP/ (g - kg71 ) 2.41+0.00a 2.43+0.02a 2.91+0.01a 2.12+0.01a 2.14+0.00a
B Alkalyzable N/ (mg - ke™')  22.3420.05b 17.15:0.29h 16.06:0.03b 19.21:1.46h 30.65+3.41a
R Available P/ (mg - ke™!) 8.76:0.57h 9.34:1.04b 12.12:1.41a 14.32+1.48a 12.95+1.95a

HERCED Available K/ (mg - k') 376.93£5.78a 335.2+16.93a 378.24+8.49a 384.9+1.33a 367.91+12.38a
SR NH; -N/(mg - kg_]) 8.31+0.53b 8.08+1.10b 7.40+0.03b 10.47+1.06b 16.31+3.41a
AR NO;-N/(mg - kg_l) 2.70+0.04a 2.61+0.12a 2.71+0.26a 2.60+0.09a 2.74+0.08a

T SRS Y £ K5 EZE (n=3) , C=Control, T1 = LB EFH 31 250 kg - hm 2, T2 =HUEFEY 31 250 kg - hm 2 +4 HLAE 10 000 kg
« hm™2; T3 = /BB FEH 31 250 kg - hm 2+ A HLAL18 000 kg « hm™2 ;T4 = BHE T 31 250 kg - hm >+ HLAE 25 000 kg « hm ™ AS[E/ING Fhf

FoRERWE(P<0.05), FAl,

Note : Data shown were the means + SD (n=3), C=Control, T1=flue gas desulfurization gypsum by-products 31 250 kg + hm 2, T2=flue gas des-

ulfurization gypsum by-products 31 250 kg « hm™ +organic fertilizer 10 000 kg + hm™, T3 =flue gas desulfurization gypsum by-products 31 250 kg -
hm ™2 +organic fertilizer 18 000 kg - hm™2, T4 =flue gas desulfurization gypsum by-products 31 250 kg + hm™2+organic fertilizer 25 000 kg + hm™2. Differ-

ent letters mean significant difference at 0.05 level. The same below.
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Table 2 Effect of different fertilization patterns on the yield in paddy soils

- o2 R % TR o « hm™2
AEER Treament * %Ib/pglfﬁmb}:? ) Numbcﬁ)?ifjii&pcr ear Thousiﬁfggwcight Y (Ykiild )
C 530b 259.3¢ 18.56¢ 5500¢
Tl 610a 335.2b 21.34b 5870bc
T2 620a 484.5a 22.67h 5790bc
T3 580a 463.8a 20.21b 5970b
T4 660a 470.9a 25.44a 6500a

®3 FREIMERENKE T IEAREE S H TR

Table 3  The a-diversity index of 16S TRNA bacterial communities sequences of different fertilization patterns in paddy soils

AbFH Treatment shannon simpson chaol ACE
C 8.8+0.16b 0.97+0.02a 3689+353.38a 3822+359.99a
T1 8.4+0.06b 0.98+0.02a 3467+141.04a 3521+121.34a
T2 9.1+0.42ab 0.98+0.00a 3226+145.56a 3342+108.01a
T3 9.2+0.20ab 0.99+0.00a 3162+168.83a 3286+157.42a
T4 9.5£0.11a 0.99+0.01a 3815+209.41a 3903+209.20a
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Note: 1, 2 and 3 represent triplicate samples from plots that re-
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received flue gas desulfurization gypsum by-products 31 250 kg + hm™>
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B4 RDA S LiRE X W E R % 5 HHIR M

Fig.4 RDA analyses of the bacterial 16S rRNA composition

in five fertilization treatment of paddy soils
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