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Age structure of Pennisetum flaccidum populations during vegetation restoration

in coal ash storage pools of Coal Power Plant in the Kerqin grassland region

LI Haiyan, YANG Yunfei”
Key Laboratory of Vegetation Ecology, Ministry of Education, Institute of Grassland Science, Northeast Normal University, Changchun 130024, China

Abstract; Age structure of dominant plant populations is vital to forecast community dynamics during vegetation restoration.
Pennisetum flaccidum, a perennial grass with long rhizomes, is widely distributed in the northeast and western regions as
well as the Inner Mongolian Plateau of China. In the Kerqin grassland region, P. flaccidum is one of several native plant
species that are used to restore coal ash storage pools generated by Coal Power Plants. In 2003, we located three ash storage
pools (from here on referred to as ‘plots’ ) that differed in age (12, 8, and 5 years old) and contained P. flaccidum. We
found that natural colonization had successfully restored these plots, with the average herbaceous cover for all three plots
reaching 85%—90%. We sampled the P. flaccidum population. Due to relaxed oversight at the storage pools following a
change in the managing entity in 2005, the plots were grazed by livestock. In 2007, we resampled the same plots and found
that the total vegetation coverage had decreased to 30%—50%.
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In late August of 2003 and 2007, three to five replicate quadrats (each 0.25 x 0.25 m in area and 50 cm deep) in
each plot were sampled by taking soil cores, including all aboveground shoots and belowground rhizomes, to maintain the
inherent links among tillers and rhizomes. Age classes of tillers and tillering buds were classified according to vegetative
propagation generations of tillering nodes and their numbers were counted. Age structure of tillers, tiller buds, tiller matter
productivity and tiller vegetative propagation capability of P. flaccidum populations were studied during different vegetation
restoration years in the coal ash storage plots of Coal Power Plant in the Kerqin grassland region. Structure changes of P.
Sflaccidum tillers were analyzed under different restoration years (spot 1: 1992—1993; spot 2: 1996—1997; spot 3.
1999—2000) and livestock disturbance (the beginning of 2005). Number and biomass of P. flaccidum tillers showed
expanding age structures in both spot 1 and spot 2 and it was stable in spot 3 in 2003. After two years livestock disturbed
with different intensities since 2005, P. flaccidum tillers showed stable age structures in all three spots. Every age class and
total tiller buds were significantly higher in 2007 after disturbing than those in 2003 as enclosed. Dry matter productivity of
same age class tillers was not significantly different among three spots in 2003. Dry matter productivity of la tillers and
average of each age class in spot 2 and spot 3 in 2007 were significantly fewer than those in 2003. Vegetative propagation
capability of tillers of both 1a and average of all age classes were all higher in spot 3 than those in spot 1 and spot 2 in 2003
(P < 0.05). Vegetative propagation capability of tillers of la, 3a and average of all age classes in spot 3 were all
significantly fewer than those in spot 1 and spot 2 in 2007 after livestock disturbance. Vegetative propagation capability of
every age class tillers and their average value in 2007 was higher than those in 2003. There were significant differences
between 2003 and 2007 at vegetative propagation capability of 1a age class tillers in every spot, 2a age class tillers in spot 1
and average vegetative propagation capability. Sustaining fence to coal ash storage pools of Coal Power Plant is an effective

way to vegetation restoration in the arid Kerqin grassland region.
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Table 1 Age structure of Pennisetum flaccidum tiller number in different restoration years

HUREAE B A3 RS AR IYBERRAERY Tiller age (#/m?, M2SE)
Sampling year Spot RY/a 1% 1a 2 % 2a 3% 3a 4% 4a 43T Total

2003 11X 12 128.0+37.0 a 3147%+53a  181.3" £37.3a 21.3£10.7a 645.3219.2 a
2 X 8 311.2+38.5h 244.8" £30.9a 48.0+33.2 b 3.2#3.2 a 607.2+98.9ab
3K 5 218.7% £29.7ab  133.3" x14.1b - - 352.0% 333 b

2007 11X 16 234.7442.7 a 245.3%5.3 a 26.7+10.7 a - 506.7+50.9 a
21X 12 234.7+23.2 a 458.7+35.0 b 48.0+24.4 a - 741.3+45.6 a
3K 9 517.3268.1 b 928.0£66.6 ¢ 304.0+18.5 b - 1749.3+120.6b

RY : ZIURE 25 K i AR 52 4F FR Restoration years until sampling; * F7n 4%l 9% [F]—FE RN [R]4F (8] 22 57 .35 (P<0.05) ; 45 e [F— AR
] /NG BRI AN [R) R b (] A7 7E 1 35 25 57 (P<0.05)
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Table 2 Age structure of Pennisetum flaccidum tiller biomass in different restoration years

IR srIX PR A PR SPEERRAEW Tiller age (tillers/m?, M+SE)
Sampling year Spot RY(Year) 1# 1a 2 1% 2a 3 3a 41 4a AT Total

2003 11X 12 66.2" £20.7 a 109.3+£8.5 a 52.9+£109 a 4.6+x2.4 a 233.1£20.1 a
2 X 8 141.7* £19.0 a 61.1£79 b 10.6+£7.7 b 0.4+0.4 a 194.7" +24.2 a
3 X 5 132.3+26.1 a 33.6%+7.0 b - - 165.9+£33.1 a

2007 11X 16 229.4+53.8 a 111.3£19.7 a 7.6+0.2 a - 348.3+53.2 a
2 X 12 58.9+8.0 b 70.4+7.0 a 4.7+3.5 a - 134.0+£10.8 b
3 X 9 83.0+8.5 b 99.8+4.4 a 23.9+3.3 b - 206.8+14.7 b

RY : ZHURET 25 K i AR 52 4F FR Restoration years until sampling; * F7n 4% i 9% [F]—FE AR [R]4F (8] 22 57 .35 (P<0.05) ; 45 e W — AR
) /NG BRI AN R R b [E] 7 7E 1 35 22 57 (P<0.05)
2.2 SrEETZFIYARIR G5

X T ZAEAREL SPEEY R H 2 A4 Z —,

WO AERIYIER 3 X 2 1 X, B 1 IX A 3
DXJE] B9 25 S B R B T B F K (R 3), ZEIT

Xt AL S AR B F A, 2003 4F
RAS 2 DX R A S BE T 2R 1—2 Ry R
FII; 2007 AEE BB TILA |3 AR X H A Y
SYBETTZER T 3 IR B, B 1a B 2a AL

J5,2007 4F 1 X ZE 3 XA 43 BE 1 2F Gt 4300 2003
AR 19.2 4% 29.8 5 K0 19.1 £%,2007 4 (1) 45 W5 24 oy
BEWZF M B EY B & T 2003 4 (% 3), £
B 5 2 A R A S BRAARE 1 B 1 A RAE AN,

e, BRI AR E RUAN A oy BE 2 B W BER S i Rl iedt T BE SR AR AL

R 3 AEIREERBE(Pennisetum flaccidum) 53 EETTFHIE R &

Table 3 Age structure of Pennisetum flaccidum tiller buds in different restoration years

TURE AR IrIX PR AT FR Y BERRAEY Tiller age ( tillers/m?, M=SE)
Sampling year Spot RY(Year) 1% 1a 2 % 2a 3% 3a 4 4% 4a A1t Total

2003 11X 12 0 37.3*+53 a 21.3+10.7 0 587" x14.1a
2 X 8 44.8* £15.5a 0 0 0 44.8* £15.5a
3K 5 69.3"210.7a 267" %14.1a - - 96.0" +24.4 a

2007 11X 16 645.3+85.8 ab  426.7+83.8 a 53.3£10.7 a - 1125.3+35.0 a
2 X 12 528.0£51.4a  773.3x138.7 a 32.0£9.2 a - 1333.3£177.5 ab
3K 9 917.3x101.8 b 816.0£209.2 a 101.3£35.0 a - 1834.7+198.2 b

RY: ZHURERT 2566 it MK & 4 PR Restoration years until sampling ; s 27845 4% [F] — R b AS [W] 4T (8] 22 53 2.3 ( P<0.05) ; 5 W Rl —4F B R
R/ NG 7R3 7R AR TR b () A7 7 135 25 57 (P<0.05)
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Table 4 Vegetative propagation capability of Pennisetum flaccidum tillers in different restoration years

HURRAE B 43X PR AR R Sy BERR Tiller age/ (#k/m?, M+SE)
Sampling year Spot RY/a L 1a 2% 2a 3% 3a 4 1% 4a A3 Total
2003 11X 12 0 0.118* +0.016 a  0.140+0.083 0 0.092* £0.023 a
2 X 8 0.129* £0.083 a 0 0 0 0.067* £0.044 a
3% 5 0.315* £0.010 b 0.195+0.098 a - - 0.264* £0.049 b
2007 11X 16 2.79420.131 a  1.729£0.312a  2.444+0.801 a - 2.256+0.187 a
2 X 12 2.254+0.061 b 1.67220.225a  0.833+0.167ab - 1.784£0.135 a
31X 9 1.795+0.135 ¢ 0.918+0.287 a  0.339+0.124 b - 1.073£0.178 b

RY . ZHUREHT 250l Bt 9% B2 4B Restoration years until sampling; # 7R 25l 20 [7] — A M AN [R]41 (8] 25 5 2.3 ( P<0.05) 3 5 R R —4F i AN

[ /NG B 7R A [R) A Hb [R) A A 3 1 22 5% (P<0.05)
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