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Influence of Low Temperature and Plant Growth Substance
on Seed Germination of Miscanthus lutarioriparius
Wei Juan®, Xiao Liang®®, Yi Zili®", Wang Xuehua®, Yang Sai’, Chen Zhiyong®

(Hunan Agricultural University, a.College of Agronomy; b.Biomass Alcohol Fuel Engineering Laboratory of Hunan
Province; c.Miscanthus Research Institute; d.College of Biological Science and Technology, Changsha 410128, China)

Abstract: Two temperature treatments (4 “C, room temperature for CK) and four plant growth substances of GA3, TAA,
6-BA and 2,4-D ( each of them had four mass concentrations of 50, 100, 200, 100 mg/L, take water as CK) were designed
to study the effects of low temperature and plant growth substance on the seed germination of Miscanthus
lutarioriparius.The results were as the follow: Compared with CK, 4 “C treatment could significantly improve the seed
germination rate, germination potential and extremely significantly improve the germination index, vigor index and root
length, but did not significantly improve bud length; All mass concentration of GAj3 could significantly improve the
germination rate, germination potential, germination index, vigor index and bud length, which the concentration of 100
mg/L had the most effect on germination; except 400 mg/L concentration, the other concentrations of IAA could improve
the germination rate, germination potential, vigor index and promote root growth, the concentration of 50 mg/L was the
best among them; The mass concentration of 6-BA could significantly improve the germination rate, germination index,
germination potential and bud growth, but significantly reduce seed vigor index and the root growth; the effects of 2,4-D
on germination rate, germination potential and germination index were rise first then falling down with the increase of the
concentration, all mass concentration of 2,4-D could extremely significantly reduce vigor index and the root growth, 200

mg/L concentration was the best among them.
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F1 RIEE T REMRAFRIFBRIFR
Tablel Germination situation of low temperature pretreatment on Miscanthus lutarioriparius
/% /% /cm /cm

4C (87.33+1.15)Aa  (64.67+6.11)Aa  (56.37+1.67)Aa  (115.1843.03)Aa  (2.04£0.01)Aa  2.86+0.35
(CK) (7333£6.43)Ab  (47.3342.31)Ab  (41.74£1.56)Bb  (63.16£4.22)Bb  (1.52+0.15)Bb  2.56+0.26

0.01 0.05
2.2 GAz RLIEX m ik #5 & B2 50 mg/L GA; 100 mg/L GA;
2 CK
GA 50 mg/L GA; 100 mg/L GA;
3
400 mg/L
200 mg/L GA; 95.33% 400 mg/L 2.29 cm
100 mg/L GA; 91.33% 100 mg/L  GA;
100 mg/L GA;

90.67%  40.98
R2 FRREBREGCAIRELIE T AR FRIARIER

Table2 Germination situation of different concentration of GA; on Miscanthus lutarioriparius

/(mg-L™) /% 1% /em /em
CK (80.6742.31)Bb  (71.33+1.15)Bc ~ (28.11+1.74)Bc  (19.05£1.26)Dd  (0.68+0.02)Dd  (0.94+0.02)Cc
50 (90.67+4.62)Aa  (82.00+6.93)ABb  (37.22+2.1)Ab (41.30£1.71)Aa  (1.11£0.02)Aa  (1.40+0.07)BCb
100 (91.33+2.31)Aa  (90.67+3.06)Aa  (40.98+1.05)Aa  (40.59+2.74)Aa  (0.99£0.05)Bb  (1.60+0.10)Bb
200 (95.33£1.15)Aa  (88.67+3.06)Aab  (39.50+£2.18)Aab (29.85+2.16)Bb  (0.76£0.02)Cc  (2.28+0.25)Aa
400 (92.00£3.46)Aa  (83.33+4.16)Aab (37.64£1.60)Ab  (24.68+1.65)Cc  (0.66+0.02)Dd  (2.29+0.42)Aa
0.01 0.05

2.3 |AA QIR 3T Eg Sk FR T A A BY 22N

3 IAA 100 mg/L
IAA 400 mg/L
50 mg/L TIAA TIAA
50 mg/L 50 mg/L IAA

17.65% 24.18% 59.59% 400 mg/L
#3 AEREBREIAALIE T mRFHFIALER

Table3 Germination situation of different concentration of IAA on Miscanthus lutarioriparius

/(mg-L™") 1% 1% /em fem

CK (78.67£1.15)Bd  (68.00+5.29)Ab  (26.55+2.16)Bb  (18.36+2.80)Bc  (0.69+0.05)Ccd (0.9620.10)Bc

50 (90.00+2.00)Aa  (80.00+5.29)Aa  (32.97+0.86)Aa  (29.30+0.79)Aa  (0.89+0.02)Bb  (1.20+0.07)Aa

100 (86.00+4.00)ABab  (66.00+8.00)Ab  (28.45£2.47)Bb  (29.03+1.97)Aa  (1.02+0.05)Aa  (1.12+0.09)ABab

200 (84.00+2.00)ABbc  (72.00+5.29)Aab  (29.27+£0.35)ABb  (22.16+1.11)Bb  (0.76+0.03)Cbc  (1.02:£0.02)ABbc

400 (80.00+4.00)Bcd  (69.33£4.16)Ab  (28.52+£0.49)Bb  (19.02+1.18)Bbc  (0.67+0.04)Cd  (1.08+0.05)ABabc
0.01 0.05

2.4 6-BA XEIkFHFEE A RIS

4 6-BA 200 mg/L

6-BA

o 0 —
CK 6-BA 17.21% 32.66% 100 mg/L 6-BA
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40.57% 400 mg/L 6-BA
50 mg/L 261.11%
6-BA
*4 TEIREBIREC-BALE TRAHKMFRIBAER
Table 4 Germination situation of different concentration of 6-BA on Miscanthus lutarioriparius
/(mg-L™) 1% /% /em /em
CK (81.33£3.06)Cc  (65.33+4.16)Bc ~ (27.21+1.33)Bb (17.56+2.33)Aa (0.65+0.07)Aa  (0.98+0.09)Bb
50 (89.33+1.15)Bb  (76.67+3.06)ABb (35.44+£1.81)Aa (11.03+0.95)Bb (0.31£0.02)Bb  (1.47+0.21)Aa
100 (90.67£2.31)ABb  (82.00+8.00)Aab  (38.25+1.94)Aa (10.61+0.44)Bb (0.28+0.02)Bb  (1.22+0.25)ABab
200 (95.33+1.15)Aa  (86.67+5.03)Aa  (38.23+2.00)Aa  (9.79+1.16)BCI (0.26+0.02)BCb (1.16+0.08)ABb
400 (88.67£2.31)Bb  (85.33£1.15)Aab  (36.97+2.07)Aa  (6.55+0.34)Cc  (0.18+0.02)Cc  (1.03+0.15)ABb
0.01 0.05
2.5 2, 4-D MEHIMTFIHAEI 24-D
5 24D 24D

200 mg/L 92.67% 200 mg/L.  2,4-D

87.33% 34.08 CK
R5 FREERE24-DLETERMMFELER

Table 5 Germination situation of different concentration of 2,4-D on Miscanthus lutarioriparius

H(mgL™) 1% % fem Jem

CK (82.00+4.00)Ab  (66.67+5.03)Ab  (26.66+0.60)Bc (18.9842.22)Aa  (0.71%0.07)Aa 1.00£0.06

50 (84.67+4.16)Aab  (70.00+7.21)Ab  (29.02+1.96)ABbc  (8.40+1.08)Bb  (0.29+0.02)Bb 1.24+0.20

100 (88.00+£3.46)Aab  (76.00+7.21)Aab  (30.75:1.92)ABab  (8.56+1.08)Bb  (0.28+0.02)BCb  1.10+0.13

200 (92.67+1.15)Aa (87.33£5.77)Aa (34.08+0.39)Aa (6.81£1.09)Bbc  (0.20+0.03)BCc 1.18+0.20

400 (80.00+10.00)Ab  (73.33+14.05)Aab  (30.62+3.59)ABab (5.79£1.02)Bc  (0.19+0.02)Cc 0.97+0.14
0.01 0.05
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