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Abstract: To figure out the action mechanism of Vetiveria zizanioides ( Linn.) Nash in ecological
restoration of tailings, V. zizanioides planted on coal spoil-heaps of Dahe Coal Mine in Liupanshui City of
Guizhou Province for 3, 6, 8, and 13 a were used as research objects, total nitrogen content and its
allocation proportion in root, stem, leaf, and whole plant of V. zizanioides at returning green stage, rapid
growth stage, mature stage, and withered yellow stage were compared. The results show that in planting
for 3, 6, 8, and 13 a, total nitrogen content in root, stem, leaf, and whole plant of V. zizanioides is the
highest at rapid growth stage, and is significantly higher than that at other growth stages. With increasing
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of planting year, total nitrogen content in root at returning green stage, mature stage, and withered yellow
stage, that in stem at withered yellow stage, and that in whole plant at returning green stage all increase

gradually; that in stem and leaf at returning green stage decreases gradually; while that in root at rapid

growth stage, that in stem at rapid growth stage and mature stage, and that in leaf and whole plant at

rapid growth stage, mature stage, and withered yellow stage increase firstly and then decrease, and are

the highest in planting for 8 a. In planting for 6, 8, and 13 a, the allocation proportion of total nitrogen

content in root at rapid growth stage is the lowest, while that in leaf at rapid growth stage is the highest.

With increasing of planting year, the allocation proportion of total nitrogen content in root at returning

green stage increases gradually, while that in stem and leaf at returning green stage decreases gradually.

In planting for 8 a, the allocation proportion of total nitrogen content in root at rapid growth stage, mature
stage, and withered yellow stage, and that in stem at withered yellow stage are the lowest or relatively
low, while that in stem at rapid growth stage and mature stage, and that in leaf at rapid growth stage,
mature stage, and withered yellow stage are the highest. In the same planting year and growth stage, total
nitrogen content and its allocation proportion in stem of V. zizanioides are obviously lower than those in
root and leaf. In general, total nitrogen content and its allocation proportion in root at returning green
stage, mature stage, and withered yellow stage are higher than those in leaf, while those in root at rapid
growth stage are lower than those in leaf. It is suggested that with increasing of planting year and
prolonging of growth stage, V. zizanioides can reasonably allot nitrogen resource to adapt to coal spoil-
heaps, accordingly, V. zizanioides can be used for ecological restoration and revegetation of coal spoil-

heaps, but its planting year should not exceed 8 a.

Key words: Vetiveria zizanioides (Linn.) Nash; coal spoil-heaps; planting year; growth stage; part;

nitrogen utilization
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Table 1 Comparison on total nitrogen content in root, stem, leaf, and whole plant of Vefiveria zizanioides ( Linn.) Nash in different planting
years and growth stages on coal spoil-heaps (X+SD) !

FAEAFBR a AEARIIRA 2R /g - kg™'  Total nitrogen content in root at different growth stages
Planting
year iR H W] Returning green stage P A=K Rapid growth stage A Mature stage HiFHA Withered yellow stage
3 4.46x0.28Cb 18.72+1. 12Ba 4.30+0. 35Bb 3.99+0. 52Bb
6 5.27+0. 30BCb 36.91+2.48Aa 5.52+0.49Ab 5.39+0. 54Ab
8 5. 88+0. 42ABb 37.29+0. 47Aa 5.61+0.35Ab 5.49+0.27Ab
13 6.76+0. 73Ab 35.23+0. 89Aa 6.23+0. 66Ab 5.93+0.53Ab
FIHAERR/a AR RIBIZEN 2R S R/g - kg™' Total nitrogen content in stem at different growth stages
Planting
year B Returning green stage Pesi A K3 Rapid growth stage I Mature stage i Withered yellow stage
3 1. 81+0. 03Ab 7.44+1.21Ca 1. 76+0. 08Bb 1. 60+0. 08 Ab
6 1.79+0. 04Ab 15.67+1.31Ba 2.29+0. 35Bb 1. 66+0. 02Ab
8 1.75+0. 01Ac 22.28+0.92Aa 2.85+0.21Ab 1. 67£0. 36Ac
13 1. 69+0. 12Ab 14.34+0. 60Ba 2.29+0. 37Bb 1.73+0. 28Ab
R AERR/ a IWEKE@”IE‘JﬁﬁﬁE/g . kg’l Total nitrogen content in leaf at different growth stages
Planting
year BT Returning green stage Pt K Rapid growth stage NI Mature stage B Withered yellow stage
3 3.51+0.24Ab 15.08+1. 00Da 3.65+0. 09Cb 3.44+0.23BCb
6 3.49+0.27Ac 42.62+1.45Ba 5.12+0.57ABb 3.99+0. 26Bbc
8 3.20+0. 30Ac 50. 76+0. 69Aa 5.65+0. 17Ab 4.83+0.47Ab
13 3. 19+0. 50Ab 37.50+1.99Ca 4.93+0. 23Bb 2.93+0. 32Cb
FHHIAFE PR/ a RRAKM SR 2R S H/g - kg'  Total nitrogen content in whole plant at different growth stages
Planting
year IR HH Returning green stage B A K 1 Rapid growth stage G Mature stage A EHH Withered yellow stage
3 9.78+0. 05Cb 41.24+1.54Da 9.72+0. 48Bb 9.03+0. 38Cb
6 10. 54+0. 54Bc 95.20+2.96Ba 12.93+0. 81Ab 11. 03+0. 64ABbc
8 10. 83+0. 50Bc 110.33+0.91Aa 14.12+0. 18Ab 11.98+0. 60Ac
13 11. 65+0. 26Ac 87.07+0.91Ca 13.45+0.51Ab 10. 58+0. 37Bc

5 1) e AN [ 14 K5 2 s M ) A K30 TR — A 4 2015 H e A [ bR A4 B[] 22 57 4. 2% (P<0. 05) Different capitals in the same column indicate
the significant difference in total nitrogen content in the same part and growth stage among different planting years ( P<0. 05) ; [Fl47HHAS IR B/NE FhE
2% 7R ] v A BIR Rl — 30407 4 280 B i AR A ) A 0 1] 22 53 1 3 (P<0. 05) Different lowercases in the same row indicate the significant difference in
total nitrogen content in the same part and planting year among different growth stages ( P<0.05).
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Table 2 Comparison on allocation proportion of total nitrogen content in root, stem, and leaf of Vetiveria zizanioides ( Linn.) Nash in different

planting years and growth stages on coal spoil-heaps (X+SD)!

AR/ a AR IR ) 2R & B el % Allocation proportion of total nitrogen content in root at different growth stages
Planting
year 1B Returning green stage e A K Rapid growth stage WM Mature stage A Withered yellow stage
3 45.59+2. 65Ca 45.37+1.07Aa 44.25+1. 58Aa 44.07+4. 15Ba
49.95+0. 31BCa 38.76+2. 00Bc 42.65+0. 60ABb 48.74+2.57Ba
8 54.26+2.43ABa 33.80+0.29Cd 39.74+1.19Ce 45.82+1.23Bb
13 57.96+5.25Aa 40.47+1.47Bb 46.28+3. 24Ab 55.92+3. 10Aa
FIHAERR/a AEAERKMZEN A SR/ ECHHB]/%  Allocation proportion of total nitrogen content in stem at different growth stages
Planting
year R Returning green stage B A= Rapid growth stage AR Mature stage FEEHE Withered yellow stage
3 18.52+0. 33Aa 18.032. 69ABa 18. 130. 84Aa 17.81=1. 56Aa
6 17.00+1. 15ABa 16. 44+0. 88Ba 17.78+3. 10Aa 15.08+0. 84Aa
8 16. 11+0. 82BCb 20. 19+0. 82Aa 20. 18+0. 92Aa 13. 88+2. 62Ab
13 14.57+1.35Ca 16. 48+0. 77Ba 17.07+3.31Aa 16.35+2. 98Aa
FPHHAERR/a R K ) 4 E S AL LB/ % Allocation proportion of total nitrogen content in leaf at different growth stages
Planting
year R Returning green stage A K3 Rapid growth stage WM Mature stage i 53] Withered yellow stage
3 35.90+2. 56Aa 36. 59+2. 77Ba 37.62+0. 92Aa 38.12+3.27Aa
6 33. 06+0. 86ABc 44.80+2. 11Aa 39.57+2. 66Ab 36. 18+2. 04Abe
8 29. 56+2. 30Bc 46.01+2. 11Aa 40. 08+2. 03Ab 40.29+3. 63Ab
13 27.47+4.57Bb 43.05+1.75Aa 36. 66+0. 47Aa 27.74+3. 12Bb

[ 1) AN [ 4 K 5 8 3 78 R ) A K 30 ) — 3547 4 4045 8 20 T L 91 76 AS [) Fof A2 4 BIR 6] 2% 5 i % ( P<0.05) Different capitals in the same
column indicate the significant difference in the allocation proportion of total nitrogen content in the same part and growth stage among different planting
years (P<0.05) 5 [RIATHIAN [7] B9 /1N 5 A5k 2 7% A ) o AL 4P R[] — 0 o7 48 280 5 k2 T L 400 7 S I A A B 1) 22 57 | 3% (P <0.05) Different

lowercases in the same row indicate the significant difference in the allocation proportion of total nitrogen content in the same part and planting year among

different growth stages (P<0.05).
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