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Allelopathic Effects of Para grass (Brachiaria mutica (Forssk.) Stapf) on
Seed Germination and Growth of Tainan 9 Peanut
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ABSTRACT

The study on allelopathic effects of para grass on the seed germination and seedling
growth of Tainan 9 peanut was carried out from May, 2018 to September 2019. It aims at
investigating the efficacy of 4 solvents; hexane, dichloromethane, methanol and distilled
water in extracting the crude yields of allelopathic materials from both shoot and root of
para grass. The highest crude extract yield was obtained by methanol at 8.78 and 6.65 %
respectively. Results of the study on inhibitory effect of each crude extract with varying
concentrations on seed germination and seedling growth of Tainan 9 showed that
methanolic extraction expressed the highest inhibitory effects on seed germination and
seedling growth. The reduction in germination percentages of peanut as affected by
the para grass extracted with methanol hexane, dichloromethane, and distilled water were
38.75, 40.37, 50.62 and 51.00% respectively. Regardless of the extraction solvent, all
concentrations of para grass extracts from root showed significantly higher inhibitory effect
on seed germination and seedling growth than extracts from shoot. At the concentration
15 mg/ml, the para grass crude extract could inhibit seed germination, shoot length, root
length and % dry weight by 47.96, 51.98, 50.27 LaZ 3.02% respectively. However, methanol
crude extraction exhibited the strongest inhibitory effect on seed germination, shoot length,
root length and % dry weight of peanut at 77.50, 81.31, 79.95 and 5.03 % respectively.
Results suggested that para grass extracts contained allelopathic compounds which could
inhibit seed germination and seedling growth of peanut. Due to the high extract yield
obtained and severe inhibitory effect of para grass, methanol should be used as an extraction

solvent if needed.
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Table 1 Effect of various extraction solvent
on crude extract yield from above ground
part and underground part of Brachiaria

mutica (Forssk.)

Yield (%)
Solvent above underground
ground part part (root)
Hexane 238 d 082 d
Dichloromethane 3.07 c 184 c
Methanol 8.78 a 6.65 a
Distilled water 6.87 b 561 b
F-test * *
CV (%) 474 7.53

" mean in the same column followed by a common
letter are not significant by different at the 5%
level by LSD (* = significant difference)
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Topaalsimu wazianisu 8 Wasidudnseen
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Table 2 Effect of crude extract of above ground and under ground part of para grass by

various solvents at different concentration on germination and growth of Tainan 9 cultivar peanut

Germination Germination

T50 Shoot length Root length Dry weight

Treatment
(%) index (d) (cm) (cm) (%)

Solvent (A)
H 4037 b 9.12 bc 2.51 1.06 c 259 b 1517 b
D 50.62 a 1041 a 2.61 147 a 348 a 1457 ¢
M 38.75 b 10.04 ab 247 093 d 252 b 1555 b
W 51.00 a 847 ¢ 2.48 126 b 331 a 16.05 a
F-test * * ns * * *

0.05
Plant parts (B)
Shoot 48.18 a 9.39 2.46 134 a 340 a 1591 a
Root 4218 b 9.62 2.57 1.02 b 255 b 1475 b
F-test * ns ns * * *

0.05
Concentration
(mg/mL; C)
0 67.00 a 13.08 a 2.39 181 a 454 a 1558 a
5 4325 Db 959 b 252 111 b 288 b 15.35 ab
10 3562 ¢ 791 ¢c 2.59 0.90 ¢ 230 c 15.30 ab
15 3487 ¢ 751 ¢ 257 0.90 ¢ 218 c 1511 b
F-test * * ns * * *

0.05
AxB
F-test * * ns * * *

0.05
AxC
F-test * * ns * * *

0.05
BxC
F-test * * ns * * *

0.05
AxBxC
F_test - * * * * * *
CV (%) 17.40 20.58 24.05 19.54 20.16 5.33

" mean values followed by the same lowercase, superscript letters in each factor of each column are not

significantly different at the 5% level by least significant differences;
* significant difference ns = not significant difference
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Table 3

(Singh et al, 2002) uazmsisunddIRaRINS
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uazsINSruInauning (Zimdahl, 1999)

Inhibitory effect of crude extract from para grass at different concentration on

germination and growth of Tainan 9 cultivar peanut

Percent Inhibition (%)

Concentration

(mg/ml) Germination Shoot Root Dry weight
9 Germination index length length (%)
5 35.45 b 26.60 b 3867 b 36.56 b 147 b
10 46.84 a 39.29 a 5027 a 4933 a 179 a
15 47.96 a 4236 a 5027 a 5198 a 3.02 a
F-test * * * * *
0.05
LSD . 6.19 7.70 6.20 6.03 6.33
CV (%) 28.43 24.24 25.56 2559 24.61

" mean in the same column, follow by a common letters are not significantly different at the 5% level

by ISD (* = significant difference)

Andwasanvasdviaratediidlunig
annuazIzAuaMNdndurssa1saindnase
nsenuarNssuAulnzasfARILANGNS
MUt NNTEEIALN AR IINHANIINARDY
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LNUDA LLazﬁﬂné’uvgnizﬁUﬂawuLﬁuﬁuﬁwa
aasifudnisven fiinsvantaednfas il
Wisufsuiumamzdetinguy (0 wn/ua)
mwanmm%ﬁaw:gnﬂ’uﬂy’amnﬁmﬁmzﬁu
amadadumnsssainfisgu (Figure 1) §13
ainfaEny lnAaalsimu WNUBR LA
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matudowniy 7582 uay 7115%  mwEne
(Figure 3-5)
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Figure 1 Effect of crude extract of para grass on germination of peanut under various
solvents (Hexane (H), Dichloromethane (D), Methanal (M) and Water (W)) at different concentration
of the extract (0 mg/ml, 5 mg/ml, 10 mg/ml and 15 mg/ml) (Mean values indicated by

the same lowercase letter are not significantly different at the 5% level by LSD)
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Figure 2 Effect of crude extract of para grass on germination index of peanut under
various solvents (Hexane (H), Dichloromethane (D), Methanal (M) and Water (W)) at different
concentration of the extract (0 mg/ml, 5 mg/ml, 10 mg/ml and 15 mg/ml) (Mean values
indicated by the same lowercase letter are not significantly different at the 5% level
by LSD

190 MITITIManens Ui 38 atiufl 2 wosnnaw - Ramaw 2563



a a a 5

shoot length (cm)

B 10

b

d

N

§ mis

—_

a
de
fo def
LN
H

Figure 3 Effect of crude extract of para grass on shoot length of peanut under various
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solvents (Hexane (H), Dichloromethane (D), Methanal (M) and Water (W)) at different
concentration of the extract (0 mg/ml, 5 mg/ml, 10 mg/ml and 15 mg/ml) (Mean values

indicated by the same lowercase letter are not significantly different at the 5% level LSD)
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Figure 4 Effect of crude extract of para grass on root length of peanut under various
solvents (Hexane (H), Dichloromethane (D), Methanal (M) and Water (W)) at different
concentration of the extract (0 mg/ml, 5 mg/ml, 10 mg/ml and 15 mg/ml) (Mean values

indicated by the same lowercase letter are not significantly different at the 5% level by LSD
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Figure 5 Effect of crude extract of para grass on seedling dry weight of peanut under

various solvents (Hexane (H), Dichloromethane (D), Methanal (M) and Water (W)) at different

concentration of the extract (0 mg/ml, 5 mg/ml, 10 mg/ml and 15 mg/ml) (Mean values

indicated by the same lowercase letter are not signicantly different at the 5% level by LSD)
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Table 4 Inhibitory effect of crude extracts obtained by methanol of above ground part
of Brachiaria mutica (Forssk.) at different concentrations on germination and growth

of Tinan 9 peanut

Germination Shoot length Root length Dry weight
Conc.
(V) o, o, i o,
(mg/ml) Germ. %o Length %o Length %o Weight %o
(%) inhibition (cm) inhibition (cm) inhibition (%) inhibition
0 80.00 a 182 a 454 a 1535 a
5 36.00 b 55.00 085 b 53.29 244 b 46.42 1520 a 0.97
10 33.00 bc  58.75 0.80 bc 56.04 236 b 48.01 1499 a 2.34
15 28.00 ¢ 65.00 055 c 69.78 171 b 62.33 1419 a 7.55
F-test * * * ns
LSD(J o 8.00 0.27 0.79 1.41
CV(%) 11.30 16.48 17.78 570

Mean in the same column, follow by a common letters are not significantly different at the 5% level by
LSD
ns = not statistically significant difference , * = statistically significant difference

Table 5 Inhibitory effect of crude extracts obtained by methanol of root of Brachiaria
mutica (Forssk.) at different concentrations on germination and growth of Tinan 9 peanut

Germination Shoot length Root length Dry weight
(m(;(;::; Germ. % Length % Length % Weight %
(%) inhibition (cm) inhibition (cm) inhibition (%) inhibition
0 80.00 a 182 a 454 a 1535 a
5 32.00 b 60.00 0.66 b 63.73 188 b 58.59 1522 a 0.52
10 29.00 bc  63.75 0.65 b 64.28 181 b 60.53 1512 a 117
15 18.00 c 77.50 034 c 81.31 091 b 79.95 1453 a 5.03
F-test * * * ns
LSDOV05 13.53 0.30 0.98 0.85
CV(%) 19.86 21.51 26.70 432

Mean in the same column, follow by a common letters are not significantly different at the 5% level by
LSD
ns = not statistically significant difference , * = statistically significant difference
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