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Effect of environmental factors and sowing depth on seed germination
and seedling growth of Miscanthus lutarioriparius

XIANG Minglong YIZili ZHENG Cheng XIANG Wei XIAO Liang”

(College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha, Hunan 410128, China)

Abstract: Effects of environmental factors and sowing depth on the germination and seedling growth of Miscanthus
lutarioriparius, an endemic species in central China and a promising potential energy crop, were researched based on set
up different treatments including temperatures, illuminations, soil moistures, growth hormones and sowing depths by
means of adopting germination rate, germination potential, germination index, vigor index, length of plumule and radicle
as indicators. The result indicated that the M. lutarioriparius seed belongs to high temperature type, and the optimal
temperature for its germination was range from 30 ‘C to 35 ‘C. With temperature increasing the growth of plumule
tended to rising at first, and then dropping, while the growth of radicle was always rising. Illumination time had
significant effect on germination and seedling growth, 24 h of illumination was the most appropriate for seed germination
and seedling growth. The optimal soil moisture for seed germination was 15%, while, the growth of plumule was
insignificantly influenced by soil water content. The seed germination rate and germination potential was in their greatest
in soaking 200 mg/L 6-BA solution. With sowing depth increasing, the germination rate, germination potential,
germination index and vigor index were significantly decreased. The seedling height and root length were significantly
restrained by soil cover depth, swallow seedling was beneficial to seed germination and seedling growth. Briefly,
environmental factors have significant effects on seed germination and seedling growth, soil fertility should also be

enhanced through implementing corresponding management strategies.
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Table 1 Seed germination of Miscanthus lutarioriparius under different temperatures
/C 1% /mm /mm
10 (1.33+1.15)d (1.00+0.58)d (0.00+0.00)d (0.00:£0.00)e (0.00£0.00)e (0.00+0.00)d
15 (26.00+8.71)c (18.00+3.92)¢ (0.96+0.84)d (49.37+17.23)de (15.98+4.48)d (4.4842.32)¢
20 (66.00+3.46)b (30.00+8.08)b  (11.02+3.84)c (145.05+19.71)d (22.00+4.85)be (4.85+1.81)c
25 (81.33+4.62)ab (59.50+£0.96)a  (29.91+4.06)b (481.39+15.84)c (25.96+7.15)a (7.15+£2.33)b
30 (82.67+7.57)ab (68.50+2.99)a  (67.33+2.22)a (773.19+68.80)b (25.26+8.76)ab (8.67+£3.06)b
35 (92.00+2.00)a (66.50+2.22)a  (97.24+4.42)a (1295.28+58.91)a (20.00£13.32)¢ (13.31£3.07)a
(P<0.05)
2.2 XBXmEIkFF R FRIFM 574.64
2 0 h/24 h
24 h/0 h 55.33% 66.83%

95.33%
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Table 2 Seed germination of Miscanthus lutarioriparius under different illumination conditions

/ 1% /mm /mm
0h/24 h (86.00+2.00)b  (55.33£3.71)a (66.83+1.87)a (336.17£9.38)c  (28.60+5.09)a (5.03+1.32)c
6h/18 h (23.33+2.31)d  (14.67£1.76)c (23.54+1.54)e (223.63£14.49)e  (8.78+2.06)c (5.03+1.32)b
12h/12h (92.00+2.00)ab  (19.33£2.91)b (56.08+1.12)b (476.68£9.51)b  (14.93+2.12)b (9.50+2.05)ab
18h/6h (40.67+£7.02)c  (26.67+1.76)bc  (27.49+3.44)d (282.01£35.28)d  (10.21+1.22)c (10.26£2.51)ab
24h/0h (95.33+1.16)a  (20.67+0.67)bc  (51.96x1.57)c (574.64+17.40)a  (14.21+2.84)b (11.06+2.48)a

(P<0.05)
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24 h/0 h 11.06
cm
0 h/24 h 28.60 cm 15%
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Table 3 Seed germination of Miscanthus lutarioriparius under different soil water contents
1% 1% /mm /mm
5 (93.00+3.00)a (71.33+£2.40)c (60.90+3.60)b (748.70+43.70)c  (16.67+2.34)a (12.30£1.91)ab
10 (93.00+3.00)a (80.67+0.67)bc (69.60+2.80)a (866.30+£32.00)b  (16.65+2.27)a (12.30+2.49)ab
15 (95.00+0.03)a (86.67+1.76)a (70.40+2.60)a (962.20+38.00)a  (15.96+1.15)a (13.83+2.34)a
20 (90.00+10.00)a (77.33+3.53)ab (62.90+6.40)ab (692.20+69.90)c  (17.17+2.00)a (11.01+£3.20)b
25 (0.00+0.00)b
(P<0.05)
24 6-BAMWERMFAFRNEEKFIN 6-BA
4 200 mg/L 6-BA
o V)
6-BA 95.33% 86.67%
0 mg/L 6-BA 100 mg/L 6-BA 50 mg/L

£ 4 7F[F 6-BA AMEREF T H A S5k

Table 4 Seed germination of Miscanthus lutarioriparius under different 6-BA treatment

6-BA o / /% /mm /mm
(mg'L7)

0 (81.33£3.06)c (65.33+4.16)c (27.21£1.33)b (282.53+27.21)c  (0.98+0.09)b (0.65+£0.07)a

50 (89.33+1.15)b (76.67+3.06)b (35.44+1.81)a (474.86£34.59)b  (1.47£0.21)a (0.31+0.02)b

100 (90.67+2.31)b (82.00+8.00)ab  (38.25+1.94)a (521.69+£23.14)a  (1.22+0.25)ab (0.28+0.02)b

200 (95.33+1.15)a (86.67+5.03)a (38.23+2.00)a (506.47+35.56)ab  (1.16+0.08)b (0.26+0.02)b

400 (88.67+2.31)b (85.33+1.15)ab  (36.97+2.07)a (495.60+30.17)ab ~ (1.03+0.15)b (0.18+0.02)c

(P<0.05)
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Table 5 Seed germination and seedling growth of Miscanthus
lutarioriparius under different sowing depths
/mm /% /mm /mm 6-BA
0 (98.00+1.15)a  (17.42+2.16)a  (9.63+2.90)a 6-BA 50 mg/L
3 (35.33+4.37)b  (12.66+2.21)b  (4.80+1.67)b
5 (32.67+4.37)b  (13.68+2.88)b  (5.83+2.29)b 6-BA 50 mg/L 400 mg/L
10 (21.33+4.67) ¢ (7.43%x1.21)c  (4.50+1.29)b
15 (17.33£2.40)c  (8.28+2.21)c (4.53+0.96)b
20 (6.00+£3.06)d  (6.53+2.40)c  (4.74+2.91)b s
[12]
(P<0.05)
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