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Abstract: Ecological stoichiometry has become the focus of research in ecological sciences in recent years and many studies
have examined the carbon ; nitrogen : phosphorus ( C :N :P) stoichiometry of plants, soil, or litter in forest communities.
However, few studies have explored the stoichiometric characteristics of herbs at different ages. Elephant grass, Pennisetum

purpureum cv. Guimu-1, is a tall perennial C4 grass that can withstand repeated cutting and regenerates rapidly, and has
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been widely cultivated in northwest Guangxi, China because of the “grain for green” policy. For enhanced understanding of
the nutrient cycling characteristics of artificial forage at different time scales in fragile karst ecosystems, we investigated the
C :N :P stoichiometric characteristics of plant-soil-microbe interactions in Guimu- 1 pastures of different growth ages. Corn
and three different restoration stage pastures (1-, 5-, and 7-y-old Guimu- 1 pastures, representing initial restoration,
vigorous restoration, and degenerating stages, respectively, after returning farmland to grassland) were chosen in northwest
Guangxi, China to determine the C, N, and P contents and the C :N :P stoichiometry. The results showed that: (1) the C,
N, P contents and C :N :P ratios in the aerial portion of plants varied with different artificial Guimu-1 pasture ages. The N
and P contents of the plant aerial portion in different years all followed the same order: 5-y-old < 1-y-old < 7-y-old
pastures, whereas the C content followed the reverse order. Plant C:N, C:P, and N :P ratios, which varied over a large
range from 26.50 to 33.91, 631.70 to 2254.33, and 23.89 to 67.21, respectively, were all in the order of 7-y-old < 1-y-old
< 5-y-old pastures. (2) Soil C, N, and P in the topsoil layer (0 - 10 cm) all showed the same order; corn field < 5-y-old
< 1-y-old < 7-y-old pastures. However, there were no significant differences among the soil C:N, C:P, and N :P ratios for
the four herb types (P>0.05), with average values of 9.20, 27.88, 3.38, respectively. (3) Soil microbial C biomass
(MB,.), microbial N biomass (MB,), and microbial P biomass (MB,) showed significant differences among the different
plant types (P<0.05). The corn field had the highest MB_./soil organic C, MB/total N, and MB,/total P ratios among the
four plant types, while the 5-y-old pasture had the highest ratios among the three different aged pastures. (4) Correlation
analysis showed that: (a) there were significant positive linear correlations between MB, and soil C, and MB, and soil P
(P<0.05); (b) there were highly significant negative linear correlations between plant and soil C, plant C and soil N,
plant C :N and soil C, and plant C :N and soil N (P<0.01); and (c¢) there were highly significant positive linear
correlations between plant N and soil C, and plant and soil N (P<0.01). Thus, the determination of C, N, and P
stoichiometric characteristics of plant —soil —microbe interactions in the present study showed that in karst ecosystems,
croplands were more limited by N than by P, whereas artificial pastures in rehabilitated land were mainly limited by P,
especially during the vigorous restoration stage. Plant C :N : P stoichiometric characteristics in pastures at different ages

showed a higher temporal variability than those of soil.
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Table 1 Characteristics of experimental plots
A MR PR s R R
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Land-use types Herb types Annual biomass . Fertilization
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RBHKE 1 RPRE BT RR TR, BRI 60 emx60 KL (15000 kg hm2a”') |
Initial restoration 1 AR 19.51 t/hm? B HAREAER 1 om  BAEENE 3 0K, N THULIE (JRE FEEERERD A
stage SRAG I FIRAEEE 10 om £47, FAEAN 300 kg hm™2a™!) s A
IR @;ﬁ:ﬁ%ﬁﬂﬂﬁﬁ%ﬁﬁﬂ WETA T ) IR
Vigorous restoration 5 AR 31.98 t/hm? ; '
stage
IR R
Degenerating 7 R 17.75 t/hm*
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1.2.3  REALINE
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H3E CEREEMT VM7 FRH, S S AFROR 2 RS 1IN SR BT 3 AR P
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O I C N S AT 1 AR 7 AR 31X 5 O R S o SR M TH AR A G, T+ P & i
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Table 2 C, N, P contents and stoichiometry of plant aerial portion in different restoration stages of Guimu-1 pastures

y’ 7"\‘};:2 D
Lﬁﬁip% <g%g> <;lfg> <;£g> N e N
1 R 1-year pasture 443.35+13.72AB 15.36+1.39A 0.26+0.05A 29.07+3.54A 1771.09+309.79B 60.84+7.32B
5 AR S-year pasture 446.69+5.19B 13.38+2.09A 0.20+0.02A 33.91+5.25A 2254.33+204.96C 67.21+8.87B
L 7-year pasture 420.71+13.31A 15.93+0.98A 0.67+0.02B 26.50+2.44A 631.70+35.02A 23.89+0.87A

[RIFIAS RS TR 22 5 3 ( P<0.05)

*3 BERHARRHHEERTHERTE C NP EERUFITEL
Table 3 Soil C, N, P contents and stoichiometry in different restoration stages of Guimu-1 pastures

T c/ N/ P/

Herb types (/kg) (/ke) (/ke) N o N

F 2K Corn field 14.64+2.02A 1.58+0.13A 0.56+0.02A 9.29+1.42A 25.91+£2.74A 2.81£0.20A
1 AR 1-year pasture 27.48+3.47B 3.00+0.35C 1.12+0.47B 9.23+1.35A 27.91+12.18A 3.21£1.94A
5 AEREE 5-year pasture 19.17+1.30A 2.24+0.16B 0.81+0.20AB 8.56x0.10A 24.70+£5.97A 2.88+0.66A
R 7-year pasture 33.14+2.35C 3.42+0.12D 0.81+0.27AB 9.71+0.90A 32.99+0.59A 4.62+1.86A

F AN [FE AR BR e A 2 ) 48 CcN L C P N :P £ R R R B HS-HE 454 9.20 .27.88
3.38, o 3 AR R TR 3 C N C:P N :P BRI FIME 5 FHRE <1 AFRR <7 AR (H2E R
SN TE
2.3 HEMAEYE C NP

4 4550 R A i 14 MB, \MB, \MB, &8 A71E 225, 3 RBHHK 2 AR T B
13 MB, MB, MB, Y18 4> 514 134.32 mg/kg 41.24 mg/kg .5.80 mg/kg, 3 FIEHHAEFRICBHE T MB, & 1
FIUA 1 AR <5 RO <7 AEME I, H 7 AFHOR L B S T L AR S AR MB 5 MB RN 7 4F
MR <5 AR < 1 AR o 1 4R RN S AR MBS 22 RN B35 AR R 7 SRR L MB, SR 22 BN
ITE

R4 UEHSRELR S £ R TR T R E C NP

Table 4 Soil microbial biomass C, N and P in different restoration stages of Guimu-1 pastures

e MB,/ MB,/ MB,/

Hetbs types (/i) (/) (/) MB,./SOC MB, /TN MB,/TP
F K Corn field 98.03+8.37A 35.55£0.26A 4.38+0.12A 0.68+0.13B 2.26+0.18D 0.78+0.04A
1 4E4EL 1-year pasture  117.40+12.36AB  46.13+2.58B 6.30£0.32C 0.4320.09A 1.56:0.28B 0.66+0.36A
5 4EHEL 5-year pasture 130.13x10.48B  42.45+1.55B 5.72+0.08B 0.68+0.02B 1.90+0.07C 0.74£0.21A
7 AEHHE T-year pasture 155.43£11.60C  35.132.78A 5.39x0.17B 0.4720.05A 1.0320.10A 0.73£0.28A

MB, A Y A M RE R microbial biomass carbon; MBy LA W) A= ) &0 microbial biomass nitrogen; MB, LA ) A W) microbial biomass
phosphorus; SOC : 3 HLHK soil organic carbon; TN: 4% total nitrogen; TP : 48 total phosphorus

K His K A )R BFK S AEBR T BB L MB./SOC MB, /TN \MB,/TP {54354 0.43%—0.68% .1.03%—
2.26% .0.66%—0.78%, EK#h MB./SOC MB,/TN MB,/TP 55 T4 #iHh, Hirp  MB./SOC &5 T 1 4
7 AR L MB /TN 3408 3 5 3 AR R b 1 MB, /TP B & TR i (A 22 AN % 3 R #
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Fig.1 The correlativity between C and N, C :P and N :P in plant-soil
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Fig.3 The correlativity between microbial biomass C, P and soil C, P
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