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Species diversity and drivers of grassland communities in the mountainous
areas of northern Jiangxi Province

ZHAO Peidong', ZHANG Liangjian', ZHANG Xiaoliang’, LI Ming’, ZHANG Chenjic’, WANG Zhong"’
(1. College of Life Sciences, Wuhan University, Wuhan 430072, Hubei, China;
2. The school of Hydraulic and Ecological Engineering, Nanchang Institute of Technology, Nanchang 330099, Jiangxi, China;
3. School of Ecology and Environment, Tibet University, Lhasa 850000, Tibet, China)
Abstract: To investigate the resources of grasslands in Jiangxi Province and identify the associated driving factors, we
established sixty-one 2 m x 2 m grassland community plots in the Poyang Lake basin within mountainous areas of northern
Jiangxi Province. The 61 plots were divided into three groups, namely, abandoned farmland, hillside grassland, and weed
communities, and we compared the differences in species composition and examined differences in ecological stoichiometric
characteristics at the species and community levels among the different community types. The results revealed that 111
species classified in 93 genera and 41 families were recorded in the study region. Although the grassland communities in this
region are simple, they are characterized by clear differences in species composition compared with the other assessed
community types. We detected no significant differences among the three community types with respect to the concentrations

of soil total C, N, and P, hillside grassland was established to have the lowest C and N concentrations, whereas the
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abandoned farmland had highest P concentration. At both the species and communities levels, we detected no significant
differences in plant N, or P concentrations among the three types of communities, but plant C concentration of hillside
grassland is significantly high than weed land at both species and communities levels, while the plant C concentration of
abandoned farmland is significantly higher than weed lands' only at species level. At both species and community levels, soil
total N and P were identified as the main factors determining plant elemental conditions. The findings of this study,
conducted during the summer with the aim of characterizing the grassland resources of northern Jiangxi Province, provide

valuable insights and a theoretical foundation for the conservation and restoration of grassland resources in this region.

Keywords: grassland resource; Jiangxi Province; Poyang Lake; species diversity; productivity; ecological stoichiometry;

community weighting
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Figure 1 The distribution of sampling sites across Jiangxi Province
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R1 FREILBEME o ZHEMEEY
Table 1 a Diversity indices of the different plots

ﬁﬂﬁ DAL Shannon-Wiener Simpson Pielou 4 Q]ﬂﬁiﬁ.ﬁfﬁ.
ot Number Species richness index
JE 34 H Abandoned farmland 65 0.54+0.38a 0.32+0.23a 0.49 £ 0.34a 6.13+£2.15a
13 B kb Hillside grassland 72 0.32+0.30a 0.19 £ 0.20a 0.33+0.31a 6.28 £2.62a
J&HiH Weed land 41 0.46 +0.41a 027+025a  0.38+032a 5.17+2.33a

NE/NG F RN A 22 7 B (P < 0.05); FR[F,

Different lowercase letters indicate significant differences between different plots at the 0.05 level. This is applicable for the following table as well.
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Table 2 C, N, P concentrations and C : N, C : P, and N : P ratios in soil, plants, and communities in different types of communities

=y J=¥= =¥ - , —
s s g SHToal o BE Toul - B Toil gy BB A
carbon/ nitrogen/  phosphorus/ ) . ]
Item Category Number -1 1 -1 C:N C:P N:P
(mgg ) (mg'g ) (mgg)
43 Overall 122 431.76+4751  14.09+749 2.75+£1.97 40.52+£2321 269.93+224.52 7.23+6.17
Abang%jif;iiﬂand 48 429.50+39.76a 13.42+7.82a 3.18+2.33a 44.49+27.57a 261.95+234.67a 5.76+3.48b
TR &R
i Hillside grassland 53 444.73+4838a 14.10+£7.41a 2.22+1.75a 40.79+21.13ab 325.90 +244.24a 9.32 +8.352
Plant P
“2;dland 21 409.23+52.45b 15.41+7.13a 3.00+1.29a 32.00+ 14.85b 164.21+83.47b 5.83+3.33b
RE Grass 74 440.75+38.70a 10.71+£527b 236+ 1.88b 50.73+23.53a 319.34+241.78a 6.39+3.77b
J% i Forbs 48 417.89+5536a 19.30+7.34a 3.35+£1.93a 2477+£9.76b 19121+ 164.29b 8.53 + 8.45a
43 Overall 61  437.88+4125 11.18+4.48 235+143 46.77+21.94 280.50+206.87 5.94+2.95
Pzt il 24 4364
_ Abandoned farmland 45+£36.95ab 11.00+4.72a 2.34+1.65a 49.04+25.63a 301.72+212.15a 5.92 = 2.64ab
ﬁ%' TR &R
Community IMBMe;;ﬂmd 25 45127+3936a 10.72+4.56a 2.14+1.48a 49.53+£20.41a 319.27+230.24a 6.63+3.58a
PN )
Weed land 12 412.83+44.13b 12.50+3.89a 2.80£0.66a 36.47+14.16a 157.32+52.04b 4.53+1.20b
43 Overall 61 12.01 +7.26 1224062 025+0.11 12.17+1337  50.57+34.75 5224289
Pzt il 24 12.44 + 8.42
Abandoned farmland . 422 13140722 028+0.12a 14.96+20.6a  43.02+23.88a 4.99+2.97a
g
Soil Hmifﬁigmd 25 1117+643a 107049 0230092 1079+602a  5566+4446a 5.16+2.90a
PN )
Weed land 12 1291+6.132  1.35+0.59 025+0.10a 9.44+123a  55.05+2628a 5.83+2.58a

4 280.5 (54.70~976.11); #E¥% N : P H-F-3{H A 5.94
(0.95~15.80). HE¥ /KFAEY C. N P & & K H HhE
TE R 30 A% B AT L 3 kb 2 (8] TG W 35 22 57 (P> 0.05),
T BEVE KT L 3O AR ) C 5 & B L RN R0 L
BEET 25 (P<0.05) (% 2).
232 MY C. N, PEERHMEZAMKLR
MRS RY (K2), MUNEESPEE
©F IEM K (P<0.001), T 5HY) C & & E&F MM
K (P <0.05), {HAEA [F) 28 B Hh 2 8] 70 2 10 A O 1
BES . KW Y& J5 W EEE KB
TG ER B R AR G 5 WMo R AR 2R AL (1] 3),
HYMNEEES5PEEEE IEMHX (P<0001), M5
MY C&EEE NI (P<0.001), (HAEANFIEA
FE b 8] T 3R AH RV 2 57
24 NETENEMEDNESUZITEFEDN
=AU
RDA &5 R 3R B, 11 78 6 350 76 40 Fh F0 B 7% K7

TN, P& EH S EYES T BRI R E
B 2w K7 (B 4). MoK B, Br BN, P
B4, L CHE. GST (B KZEE) Al GSP (4
K Z B K R M ) AL 2 T R RRAE 1 3 R e [
T (K 4b). VR KRB R T BB W
22.11%, 55 1 BB T 17.91%, 26 2 flfd R T 2.525%
(Kl 4a). BEEKTEEABAMR T 811 22.14%,
B O1E R T 18.06%, 2 %% i fR BE T 1.949%
(K 4¢).
25 % oZHMNEZIER

DR R AR AR RE 0 A AT A B v b R 0 S5 4 o
D, e — 2D 0 7BV o ZREVEIR B R AR
TP &b B 2 T8 B Ok R, K I Pielou F 4k
Simpson fi§ £ f1 Shannon-Wiener ¥& %135 5 # &% # K
ABE Y)Y B G R R AR R (P <0401,
S5a,b, c), MAFEDFIFEE LIRS RAFHED D)
2R FZEHILKR (P>0.05).
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Figure 2 Correlations between plant C, N, and P concentrations and their ratios of individual plants in different plots

*, P<0.05; **, P<0.01; ***, P<0.001. M.

* P<0.05; ** P<0.01; *** P <0.001. This is applicable for the following figures as well.
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Figure 3 Correlations between plant C, N, and P concentrations and their ratios of plant communities in different plots
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