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Effects of different warm-season turfgrass cultivars on soil physicochemical property and
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Abstract: Warm-season turfgrass namely cultivar ‘ Yangjiang’ of Cynodon dactylon (Linn.) Pers. and
cultivar ‘ Suzhi No. 3’ of Zoysia sinica X Z. matrella were planted in saline-alkali land in Jiangsu, and
the effects of these two cultivars on under-ground biomass of plant and soil physicochemical property and
microbial community of soil of saline-alkali land were explored. The results show that under-ground
biomass of plant and organic matter content in soil of plots planted with ‘ Yangjiang’ and Suzhi No. 3’
are both significantly higher than those of the control plot; soil pH value and electric conductivity are both
significantly lower than those of the control plot. There are significant differences in both bacterial
community structure and fungal community structure compared with the control plot, and the Shannon-
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Wiener diversity index of bacteria in plots planted with ‘ Yangjiang’ and  Suzhi No. 3’ are both
significantly higher than that of the control plot; relative abundance of nitrogen fixation bacteria,
arbuscular mycorrhizal fungi, and dung saprotroph fungi are all significantly higher than those of the
control plot. In general, the relationships of functional bacterial groups in soil between plots planted with
are relatively close, and the relationships between them and the control
plot are both relatively far; while the relationships of functional fungal groups in soil among three kinds of

‘Yangjiang’ and ‘Suzhi No. 3’

plots are all relatively far. The soil bacterial diversity in plots planted with ¢ Yangjiang’ and ‘ Suzhi No. 3’
are obviously affected by under-ground biomass of plant and soil physicochemical property, the
abundance of some functional bacteria in soil are obviously affected by under-ground biomass of plant and
soil pH value and electric conductivity, the abundance of some functional fungi in soil are obviously
affected by under-ground biomass of plant and soil pH value. The comprehensive analysis indicates that
planting ‘ Yangjiang’ and ‘ Suzhi No. 3’ in coastal saline-alkali land in Jiangsu has an evident positive
impact on under-ground biomass of plant and physicochemical property and microbial community of soil of

33 4%

saline-alkali land, and has an important role in ecological remediation of saline-alkali land.

Key words: ‘ Yangjiang ’ ;
physicochemical property ; microbial community
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Table 1 Under-ground biomass of plant and soil physicochemical indexes of plots planted with different warm-season turfgrass cultivars'

e R AR/ (g - m™?)  RAPURS R/ (g - keg!) 4% pH 5 B FRE(S - m™)
Material Under-ground biomass of plant Organic matter content in soil Soil pH value Soil electric conductivity
%} H8 The control 39.204+2.842¢ 8.418+0.413b 8.56+0.08a 93.53+5.47a
FHYT. Yangjiang 206.847+23.982b 12.122+0.694a 8.15+0.05b 13.04+1.06b
FiH 3 5 Suzhi No. 3 265.669+16.963a 10.378+0.640a 8.18+0.03b 14.33+0.87b

D[]8 AN ] 1) /N R R 25 57 8 35 (P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) differences.

22 TEMAEMERERBEEEMNILER
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{54394 0.030 11 0.035;  BHYL” A€ J5 A 3 5 Fkid
b A 498 T BC AR VR A5 4 5 0 IR bt 25 S B L P
{84354 0.030 F1 0.026,

ZER(F2) BoR . PHYL FCHRAE 3 5 R AR
Hi 4 BE A A P Y Shannon—Wiener 2248 14 38 5505 51 4
10.473 1 10.433 34 1 25755 T %5 B 1 (9.848) 5 “ [H
YL 0 A 3 5 AT AR M 38 B R AY Shannon—
Wiener 65070 %0 5.250 F1 5.133 , 34 155 T X FE R 3
(4.744) HESAEE, YL A 50 3 5 Ff
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Table 2

turfgrass cultivars!

Microbial diversity and relative abundance of functional microbiology in soil of plots planted with different warm-season

Shannon—Wiener ZH£1EHE 5L

AR 5 B

R Shannon-Wiener diversity index Relative abundance
Material e - e e e e e
e i FH R A 4 AR AR e N
Bacterium Fungus Nitrogen fixation bacterium Arbuscular mycorrhizal fungus  Dung saprotroph fungus

%t 8 The control
BHYT. Yangjiang
FHE 3 5 Suzhi No. 3

9.848+0.244b
10.473+0.030a
10.433+0.008a

4.744£0.399a
5.250£0.270a
5.133+0.437a

0.000 90+0.000 30b
0.003 10+0.000 44a
0.002 50+0.000 65a

0.000 52+0.000 04b
0.007 34+0.003 71a
0.011 91+0.004 90a

0.000 30+0.000 17b
0.013 91+0.006 88a
0.007 18+0.002 43a

D [ 5 s R[] (/NG R 25 57 13 (P<0.05) Different lowercases in the same column indicate the significant (P<0.05) differences.
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Fig. 1 Clustering heatmap of functional groups of bacteria in soil of
plots planted with different warm-season turfgrass cultivars
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Fig. 2 Clustering heatmap of functional groups of fungi in soil of
plots planted with different warm-season turfgrass cultivars
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Table 3  Correlation analysis on microbial diversity and functional
microbial abundance with under-ground biomass of plant and soil
physicochemical indexes of plots planted with warm-season turfgrass

MEZEEY  Correlation coefficient®
TRV Wbk TR ERATBUT AR LI (B Lt

ndex"” Under-ground Organic matter Soil pH  Soil electric
biomass of plant  content in soil value conductivity
S1 0.671 = 0.662 —0.830 #x  —0.789 #x
S2 0.422 0.428 -0.424 -0.257
Al 0.734 s 0.472 -0.621 %  -0.705 =
A2 0.653 0.415 -0.525 -0.554
A3 0.376 0.552 -0.616 =  -0.510

DS1. 41 Shannon — Wiener 22 £ 14 48 ¢ Shannon-Wiener diversity
index of bacteria; S2: LI Shannon—Wiener 2 #1445 %4 Shannon-
Wiener diversity index of fungi; Al [E %40 F XT3 & B Relative
abundance of nitrogen fixation bacteria; A2: MK AR B AHX £ 5
J Relative abundance of arbuscular mycorrhizal fungi; A3; Z§/8 4 B
i AH X =F & B Relative abundance of dung saprotroph fungi.

2, P<0.05; % ; P<0.01.
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