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Abstract: In order to study the change of the ecological stoichiometric characteristics since returning farmland to grassland
with restoration years and its influence on plant diversity, this study examined the changes in the C, N, P stoichiometry
characteristics of aboveground part of plant and soil, and explored the relationships between them and the plant diversity
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Loess Plateau. The results showed that: (1) overall, the content of C, N and P in the aboveground part of plants all
increased with the increase of the recovery years, while the C :N, C:P and N :P decreased. The content of plant C reached
the maximum value (434.95 g/kg) at 35 years of grassland restoration, the content of plant N reached the maximum value
(2.29 g/kg) at the farmland stage, and the content of plant P reached the maximum value (1.23 g/kg) after 25 years of
grassland restoration. (2) The content of C, N and P in the soil and N :P showed an increasing trend with the increase of
recovery years, while C :N showed a trend of decreasing and C :P remained unchanged basically; all of the maximum values
of C, N, P contents appeared in the 35 years, the values are 10.94 g/kg, 0.07 g/kg and 0.06 g/kg, respectively. (3)
Shannon Weiner index decreased with the increase of C content and C :N in the aboveground part of plants; the content of C
in the aboveground part of plants and soil P are the main factors affecting Simpson index, which showed a negative
correlation with C in the aboveground part of plants and a positive correlation with the P content in the soil; Pielou index
was positively correlated with the soil N content, N :P, C:P and the C content of the aboveground part of plants; Margalef
index was positively correlated with the N and P contents of the aboveground part of plants. The results showed that the C,

N, P stoichiometric characteristics of plants and soil had important effect on plant diversity in the grassland restoration.

Key Words: returning farmland to grassland; ecological stoichiometry characteristics; plant diversity; internal

homeostasis; the Loess Plateau
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Fig.1 The changes of the functional group composition with the recovery years since returning farmland to grassland
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Table 1 The changes of plant community characteristics since returning farmland to grassland ( mean + standard deviation)

Shannon-

REVEA i LAEYE BEESE BEEEE Margalef 840 winner 840 Simpson 154( Piclon PEFFh
Conmunity ~ Aboveground ~ Community ~ Community Margalef Shannon- Simpson ind Dominant

type biomass/g height/cm cover/ % index winner index tneex species

index
Py 92.3+20.38¢c  42.38+6.33b  30.53+6.24¢ 7+2.45ab 1.40+0.46a 0.64+0.17a 0.76+0.16a  UK¥H. Agropyron cristatum
Pys 147.74+4143b  52.67+1633ab 42.68+16.59bc  822+1.13a 1.63+024a  0.73+0.09%a  0.78+0.08a  BRFTE Tripolium vulgare
Pys 154.56+42.52b  58.67+17.52a  53.37+12.16ab 6.89+2.47ab 1.55+0.38a 0.73+0.1a 0.82+0.08a kT Tripolium vulgare
BRAT -1 2 R b BT B

P35 231.78+56.28a  64.14+11.80a  65.58+15.00a 5.56+1.71b 1.34+0.33a 0.67+0.1a 0.80+0.09a  Tripolium vulgare-Stipa

bungeana-Kengia hancet
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Fig.2 The changes of ecological stoichiometric characteristics of plants and soil with recovery years since returning farmland to grassland
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RDA2 (23.06%)

x2 EWMLREEFTEREZIEDSHEENSTRER RS

Table 2 Multi-factors linear regression between stoichiometric characteristics of plant and soil and plant diversity

ZREHEFREL ESMEIEpy it
Diversity index Multi-regression equation

HETE W0 B Community height Y=0.1A-C :P + 587.614S-N-22.036 0.005**
P& 354 Community cover Y=4.3385-C + 0.5024-C - 202.43 0.015*
Shannon-Weiner 5% Shannon-Weiner index Y=-0.004A-C :N - 0.014-C + 6.609 0.016*
Simpson 454 Simpson index Y=14.487S-P - 0.0034-C + 1.301 0.012*

AT KM B <ST I C LR N RGP 2B CoN BR AL ; C P BREE L N P U LU ; Simpson F8EURIY 51 8 B, fE £ 004k
P AR P R AR S A TR S R B + P < 0.05; 77 P < 0.01

BBV RHE 15—25 a Zihr, BEFE IR ARG, B TR B, B TR AR TR
JE AR E SR W] I 2 A4S SRR B C A LB s b e 208 UK (T vulgare) 552
A AT AR S R B A R AR B, I B Y Simpson 784, Shannon-Weiner
FEHL Simpson $5 BRI 5] JE 1R 40 L B OB 3

=AM B MR 35 a Zodh, RS BB LU o T RS 2 Bl R] Sa A b 0 | S BC 0 R R
ol e DL AV 1 78 o AR 228 AR A T T O, DR B T B, A . Simpson 45 %, Shannon-Weiner £ %8 |
Simpson $5 BRI 5] BEFE BT W, WA v D38 b SO0 i) A B e v | U BT BRAT IS ( 7. wudgare) -1
HE(S. bungeana) AL BT R (K. hancei) BEVE . FHETCH N FEX TR AZ FEAZ FIEA 2B R I T
X S SO T AR R G A v ol TR A A AR [R] 5 4 TS MRS A Y A AL
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3.2 RHRAFHUAE YR L e R R B A AR b

TR A A R AR R i X AR A A AR A KR B O R, R AR A BT
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TCREEA SR AL QIR ARBEIE SRR, P 135 C & R, X 5 A R IE 45 SR —
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WRIZAEBR AR I FE A Y ) N P S i W0 . A B AR N S RS 0T BEER LRRAE AR R Y
[ SRUFE AR ST A 4 b3 43 P B 25 1 2 40 B 1 385 D0 7 38 o mT R 5 2% R A W 3 I 56, e
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3.3 BRI YA N R T Sh AR AR R e A R

TR T, 2 A 85 AR A AR R & A BB B A A a2k 4 N AL 2 2 R ARG R | B
A58 AR AL RIS AE RS NS R , R — AN B 25 1 P, RO IIE B T MRS HLIR 2 L AT b ZEASTR] A K
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3.4 BRBHA R Y ZAEVE R AR A S R I R R
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