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Abstract: The chemical composition of extractions of different soil layers from a Rhododendron irroratum forest was analyzed
to provide basic data on the relationships between the community”s natural regeneration barrier and allelopathy and to
explain the natural regeneration barrier factors from the perspective of chemical ecology. The allelopathic effects of litter
layer ( L layer) humus layer ( H layer) and soil layer ( S layer) extractions were compared using seed germination
methods. The organic compounds in the three extractions were assessed using the internal standard method with gas
chromatography-mass spectrometry ( GC/MS) . (1) The seed germination test showed that of the three layers L layer had

the strongest inhibitory effect and its extraction inhibits seed germination while H layer and S layer had some inhibitory
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effect that was not significant compared with the control. ( 2) Thirty-ene components were identified from the organic
compounds of L layer H layer and S layer in which there were 6 8 and 8 kinds respectively with relative contents of
more than 5%. The main allelochemical components of L layer are glycerol and palmitic acid with relative contents as high
as 19.56% and 19.17%; the main allelochemical components of H layer are 2-hydroxypropanoic acid and palmitic acid

with relative contents up to 14.05% and 12.48%; and the main allelochemical components of L layer are palmitic acid and
2-hydroxyacetic acid with relative contents as high as 14.91% and 12.79%. L layer had the highest contents of
allelochemical compounds and L layer was the main source of soil allelochemicals. The main allelochemicals in H layer and
S layer were long—chain fatty acids and organic acids and the major allelochemicals in L layer were long—chain fatty acids
and alcohols. The allelochemicals of Rhododendron community soils might be one of the main reasons for the natural

regeneration barrier in this community.

Key Words: wild Rhododendron; soils; allelopathic effect; community germination; allelopathy
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Table 1 Effect of water extraction of soils on seed germination rates and allelopathic effect index ( mean+SD)
10d 1% 30d 1% 30d (RI)
Treatment Germination rate Germination rate Response index
CK 68.00+3.61a 88.62+3.77a Oa
S 70.36+2.80a 80.93+2.16b -0.086+0.021b
H 48.19+2.67h 75.41+2.22b -0.148+0.036b
L 31.33+£3.21c¢ 54.51+£2.57¢ -0.385+0.029¢
CK: Control check; S: Soil; H: Humus; L: Litter; 1%
2.2
3 1 02,
L \H S 3t (2 N N N
N N 6 o L ( 5%) (19.56%) .
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(19.17%) . (9.52%) .2- (7.31%) .2 2°— (7.30%) . (6.57%) - H 2—
(14.05%) . (12.48%) .2 2'- (11.11%) .2 3"- (7.76%) . Glycerol
(7.16%) 2 4- (6.43%) 2- 2-Hydroxyacetic acid( 6.18%)  3- (5.26%) - S
8 (14.91%) 2- (12.79%) 2 2- (12.68%) .2- (7.56%) .
2 3- 6.95% (5.43%) . (5.26%) 2 4- (5.01%) .
2
Table 2 Major allelochemical of extracts from different layers
Concentration/( ng/g)
1 2- 2-Hydroxypropanoic acid 17.05 C3;Hg O, 8.06+£0.22a 110.57+9.88¢ 30.66+2.97b
2 2- 2-Hydroxyacetic acid 17.47 C,H,04 67.30+£3.89a 48.65+7.29b 51.85+2.93b
3 Glycerol 23.36 C3H 04 180.06+1.37a 56.32+8.37b 20.65+1.06¢
4 3- 3—Picolinic acid 23.82 CeHsNO, 17.62+2.01a 41.40+5.89b 9.16+0.19¢
5 Phenylacetic acid 23.97 CgHgO, 4.19+0.39a 2.98+0.2b3 1.92+0.13¢
6 Succinic acid 24.33 C,H0, 0.31+0.01a 5.06+0.59¢ 1.21+0.06b
7 2 3- 2 3-dihydroxy-Propanoic acid 24.96 C;H0, 0.98+0.02a 4.99+0.43¢ 1.40+0.10b
8 22— 2 2Dipyridine 27.99 CyoHgN, 67.15+1.34a 87.37+5.03b 51.42+4.67c
9 Malic acid 29.05 C4HgO5 2.83+0.10a 5.61+0.85b 1.54+0.12¢
10 Proline 29.93 CsHgNO,  0.35+0.06a 25.01+3.83b 15.13+2.05¢
11 23— 2 3 Bipyridine 30.29 CoHgN, 32.27+£3.09a 61.03+1.14b 28.18+2.13a
12 24— 2 4’ Dipyridine 30.4 CyoHgN, 24.03+1.34a 50.61+0.61b 20.33+0.45¢
13 3- 3-Hydroxybenzoic acid 30.84 C,Hg04 1.22+0.17a 1.12+0.13a 0.40+0.06b
14 2 3 4- 2 3 4-Hydroxybutyric Acid 30.95 C,Hg0,4 0.84+0.19a 1.28+0.30a 0.20+0.03b
15 p- p-Hydroxybenzoic acid 32.29 C,Hg04 2.33+0.29a 3.04+0.19b 1.51+0.07¢
16 4- 4-+Hydroxyphenylacetic acid 32.57 CgHgO4 0.71+0.03a 0.69+0.10a 0.17+0.03b
17 Terephthalic acid 35.94 CgHeO, 36.37+5.80a 25.34£2.30b 19.03+0.16¢
18 3 4- 3 4-Dihydroxybenzoic acid 36.59 C;HgO4 12.01+0.17a 9.43+1.31b 4.70+0.41c
19 Myristic acid 36.92 Cy4Hy50, 11.35+1.69a 9.46+1.19a 4.53+0.50b
20 Pentadecanoic acid 38.18 CisHy0,  4.10£0.32a 6.57+0.87b 2.60+0.25a
21 Palmitic acid 40.79 CiH3,0, 176.46+11.87a  98.20+11.35b 60.46+7.66¢
22 Inositol 42.31 CeH 506 87.64+14.15a 36.54+4.32b 8.97+0.79¢
23 Mannitol 43.2 CgH 404 5.55+0.68a 19.34+2.33b 2.25+0.34c
24 Linoleic acid 43.84 CigH30,  27.39+2.77a 3.19+0.38b 0.99+0.18¢
25 Oleic acid 43.91 CigH3,0,  30.58+0.83a 9.44+1.09b 4.89+0.59¢
26 a-Linolenic acid 44.02 CigH30,  3.4320.72a 3.66+0.53a 1.82+0.18b
27 Stearic acid 44.32 CigHi0,  60.49+4.31a 32.12+4.12b 22.00+2.83c
28 Eicosanol 46.14 CyHyp O 2.57+0.58a 3.09+0.49a 4.58+0.39b
29 Eicosanoic acid 47.57 CyoHy O, 18.44+0.53a 5.13+0.71b 5.06+0.52b
30 Behenyl alcohol 49.31 CypHyO 11.42+0.99a 11.26+1.42a 18.46+1.97b
31 Docosanoic acid 50.92 CpHyuO,  22.41+2.86a 8.22+0.91b 9.33+1.20b
( P<0.01) ; EI Nist08
Nist08 50% Willy08 ; 3 (
1)
2.3
GC-MS L H S 9 /AN 5
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Table 3 Relative content of allelochemical constitute with extractions from different layers
L L layer H  H layer S S layer
lative -lative Relative
Component Relatlvf Percentage Rf‘lﬂtlvf‘ Percentage ¢ atl\'e Percentage
concentration / X concentration / . concentration / .
of total/ % of total /% of total /%
(ng/g) (ng/g) (ng/g)
Long-chain fatty acids 354.64+25.90a  38.54+1.32  175.98+21.14b  22.32+1.03  110.90+13.90c¢ 27.48+2.65
Organic acids 97.93+6.44a 10.64+0.35  217.55+25.22b  27.60+1.18 96.02+6.38a 23.69+1.50
Alcohols 287.25+17.76a  31.20+1.63  126.55+£16.93b  16.04+£0.99 54.91+4.55¢ 13.56+1.30
Alkaloids 123.46+14.77a  13.42+0.66 199.01+6.78b 25.42+2.58 99.92+6.24a 24.65+1.19
Phenolic acids 56.81+6.84a 6.17+£0.62 42.60+4.06b 5.41+0.44 27.72+0.85¢ 6.85+0.32
Amino acids 0.35+0.06a 0.04+0.01 25.01+3.83b 3.21+0.71 15.13+2.05¢ 3.77£0.74
Total 920.44+10.05a 100.00 786.71+£57.11b 100.00 405.39+27.05¢ 100.00
19 20 21 24 25 26 27 29 31, 124679 14 3 22 23 28 30;
8 11 12; 5 13 15 16 17 18; 10
3 Z-Score R gplots (
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N ; H S
L >H >5 ;
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Fig.1 Hierarchical cluster analysis and heatmap of allelochemical constitute and soil layers
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