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Autotoxicity of Cryptomeria fortunei litter
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Abstract: To determine the influence of autotoxicity on natural regeneration of Cryptomeria fortunei, seed
germination in water extract of C. fortunei litter was researched with treatments of 1 : 10, 1: 100, 1 : 200,
and 1 : 250 (litter water extract volume: distilled water volume ). Results showed that the high extract con-
centration (1 : 10) restrained C. fortunei seed germination. Restraint intensity declined as the concentration
decreased with a restraint intensity order of: undecomposed litter > semi-decomposed litter > soil. High
performance liquid chromatograph (HPLC) was used to analyze autotoxins components of ferulic acid
(FA), cinnamic acid (CA), and B-hydroxybenzoic acid (f-HA). Also, autotoxin content identified in un-
decomposed litter was greater than semi-decomposed litter and soil combined. Thus, undecomposed litter
was the primary source of released autotoxins. [Ch, 2 fig. 4 tab. 22 ref. ]
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Table 1 Effect of extract on alleolpathy of seed germination rate
10 11 12 1 2 3 4
1:10 - 0.175%* - 0.561%** - 0.268%* - 0.269%* - 0.280%* - 0.267%* - 0.463%*
1:100 -0.032 - 0.283%* 0.011 - 0.097 -0.072 - 0.046 - 0.124*
1:200 0.013 0.038 0.091 - 0.037 0.119%* - 0.067 0.113*
1:250 0.002 - 0.051 0.001 - 0.004 0.002 0.005 0.015
1:10 - 0.132% - 0.305%* - 0.187** - 0.181%** - 0.231%* — 0.294#* - 0.283%*
1:100 - 0.042 - 0.114* - 0.055 -0.024 - 0.126%* - 0.029 - 0.075
1:200 -0.012 0.039 - 0.020 0.115% 0.104 0.143* 0.100
1:250 0.000 - 0.001 - 0.002 0.004 0.000 0.006 0.002
1:10 - 0.214%* - 0.270%* - 0.230%* - 0.201%** - 0.202%* - 0.172%%* - 0.193%*
1:100 -0.043 - 0.091 - 0.094 0.015 -0.076 0.002 -0.028
(0~5cm) 1:200 0.058 0.005 - 0.064 -0.028 0.085 0.027 0.105
1:250 0.005 0.001 0.008 - 0.008 0.005 -0.004 0.010
: *P<<0.05, **P<0.01, o
. (1:10)
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Table 2 Effect of extract on allelopathy seed germination vigor

10 11 12 1 2 3 4
1:10 - 0.367%* - 0.603** - 0.353%* - 0.337%* - 0.403** - 0.371%** — 0.485%*
1:100 - 0.265%* - 0.273%* - 0.175 - 0.202%* - 0.250%* - 0.154 - 0.256%*
1:200 0.078 -0.117 - 0.100 - 0.059 -0.135 - 0.050 -0.172
1:250 0.003 -0.013 - 0.009 0.003 - 0.056 0.001 - 0.086
1:10 - 0.235% - 0.500%* - 0.242%* - 0.242%* - 0.291%#* - 0.272%* - 0.369%*
1:100 - 0.188* - 0.238* - 0.167 - 0.196* - 0.180 -0.174 - 0.307%*
1:200 0.076 -0.111 - 0.058 -0.108 -0.116 0.050 - 0.189%*
1:250 0.010 -0.015 - 0.001 - 0.039 - 0.041 0.041 - 0.055
1:10 - 0.224% - 0.343%* - 0.272%* - 0.214* - 0.191* - 0.197* - 0.319%*
1:100 0.160 - 0.192% - 0.104 - 0.168 - 0.108 -0.163 -0.172
(0~5cm) 1:200 0.101 - 0.087 - 0.053 - 0.100 0.019 0.019 - 0.104
1:250 0.063 -0.011 0.005 - 0.066 - 0.007 0.004 - 0.612
: *P<<0.05, **P<<0.01, .
o 1:10 o )
o ¢ 1),
N o -09934 -0.9304,
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Table 3  Autotoxicities analysis in Cryptomeria fortunei litter
’ o /min
3 3.435 4.733 3.482
© 3.424 4.487 3.301
' ( ' 3371 4562 3544
: 4
. ( 3
Table 4  Effects of culture solution on seed germination
0.182 (el
0.103  0.356 mg- g_l ; 0.500 -0.023 0.032 - 0.007
3 0.149 5.000 0.061 -0.128 -0.167
0.067 0.145 mg .g-lo , 3 10.000 - 0.171 = 0.339%% - (.37]%*
2 o 20.000 - 0.217% - 0.463%* - (.539%*
N , 3
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2.4
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Figure 2 Effects of culture solution on seed physiological activity



27 4 : 499

[5]

[6]

[7]

, , , . [JJ. , 2007, 43 (6): 134 — 142.
WANG Qiang, RUAN Xiao, LI Zhaohui, et al. Autotoxicity of plants and research of coniferous forest autotoxicity [J].
Sci Silv Sin, 2007, 43 (6): 134 — 142.
, s , . [J1. , 1999, 10 (6): 661 — 664.
LIN Sizu, HUANG Shiguo, CAO Guangqiu, et al. Autointoxication of Chinese fir [J]. Chin J Appl Ecol, 1999, 10 (6):
661 — 664.
, . . LJ]. , 2003, 23 (2):
323 - 327.
DU Ling, CAO Guangqiu, LIN Sizu, et al. Allelopathic effect of extractor of Chinese fir rhizosphere soil on germination
of Chinese fir seed [J]. Acta Bot Boreal-Occident Sin, 2003, 23 (2): 323 - 327.
, , . 3 ]
, 2007, 16 (4): 56 - 60.
CAO Guangqiu, LIN Sizu, HU Zongqing, et al. Allelopathic effects of allelochemicals in Cunninghamia lanceolata litter
and humus soil on its seed germination after decomposing for three months [J]. J Plant Resour Environ, 2007, 16 (4):
56 - 60.
, , , . (Jl. , 2004, 21 (1): 44 - 50.
XIA Aimei, DA Liangjun, ZHU Hongxia, et al. Community structure and regeneration pattern of Cryptomeria fortunet in
Mount Tianmu of Zhejiang, China [J]. J Zhejiang For Coll, 2004, 21 (1). 44 - 50.
. [J]. , 2008, 25 (4): 464 - 468.
YU Fei, HOU Ping, CHEN Quanming, et al. Soil seed bank and natural regeneration in an old-growth Cryptomeria for-
tunei stand on Mount Tianmu [J]. J Zhejiang For Coll, 2008, 25 (4). 464 — 468.
) s ;- [J1. , 2006,
43 (1): 1-5.
LUO Xia, PAN Cunde, HUANG Minmin, et al. Autotoxicity of Picea schrenkiana litter aqueous extracts on seed germi-
nation and seedling growth [J]. Xinjiang A gric Sci, 2006, 43 (1): 1 -5.
) s . [J]. , 2000, 24 (1): 12 - 16.
MA Xiangqing, LIU Aigin, HUANG Baolong. A study on self-poisoning effects of Chinese fir plantation [J]. J Nanjing For
Univ, 2000, 24 (1): 12 - 16.

’ ’ )

[M]. : , 1997.
, ) s . [l , 2000, 20 (1): 76 - 78.



500 2010 8

ZHANG Guofang, LIN Wen’ge, HUA Kunfu, et al. Study on the moisture change of surface easy fuel of Chinese fir
plantation [J]. J Fujian Coll For, 2000, 20 (1): 76 - 78.

[11] . [D]. : , 2006.

CAO Guanggiu. Chinese Fir Autointoxication and Interspecific Allelopathy Between Chinese Fir and Its Associated Tree
Species [D]. Fuzhou: Fujian Agriculture and Forestry University, 2006.

[12] . [D]. : , 2005.

RUAN Shaobo. The Effect of Aqueous Extracts of Zanthoxylum piperitum on Plants’ Seed Germination and Seedling
Growth [D]. Chengdu: Chinese Academy of Sciences. Chengdu Institute of Biology, 2005.

[13] WILLIAMSON G B, RICHARDSON D. Bioassays for allelopathy: mersuring treatment responses with independent con-
trols [J]. J Chem Ecol, 1988, 14 (1). 181 — 187.

[14] LODHI M A K. Allelopathic effects of hackberry in a bottom land forest community [J]. J Chem Ecol, 1975, 1. 171 -
182.

[15] , . [M]. : , 2001.

[16] ) ) . [l , 2006, 7 (5): 457
- 458.

CHEN Ailing, LIN Sizu, HE Zongming, et al. Litter fall dynamics of the forest after long rotative planting of Cryptomeri-
a fortunei in the field of successive planting of Cunninghamia lanceolata [J]. ] Beihua Univ, 2006, 7 (5): 457 — 458.

[17] HAJABBASIM A, JALALIAN A, KARIMZADEH H R. Deforestation effects on soil physical and chemical properties,
Lordegan, Iran [J]. Plant and Soil, 1997, 190 (2): 301 — 308.

[18] , . [J]. , 2000, 31 (1): 124 - 126.
YU Jingquan, DU Yaoshun. Soil-sickness problem in the sustainable development for the protected production of vegeta-
bles [J]. J Shenyang Agric Univ, 2000, 31 (1) 124 - 126.

(19] . , : [yl , 2004, 15 (10): 1953 - 1957.
CHEN Longchi, WANG Silong, CHEN Chuying. Degradation mechanism of Chinese fir plantation [J]. Chin J Appl Ecol,
2004, 15 (10): 1953 - 1957.

[20] , , , .

, 2003, 11 (3): 29 - 31.
LIN Sizu, CAO Guangqiu, HUAN Shiguo, et al. Changes of the chlorophyll content, membranous permeability and

. [J1.

stoma of Chinese fir treated by aqueous extracts of several source plants [J]. Chin J Eco-Agric, 2003, 11 (3): 29 - 31.

(21] . . (A , 2001, 9 (2): 47 - 49.
HE Huaqin, LIN Wenxiong. Preliminary studies on allelopathic potential in rice [J]. Chin J Eco-Agric, 2001, 9 (2).
47 — 49.

[22] , , . [J]. , 2004, 24 (7). 1335 - 1340.

WU Fengzhi, YAN Xiufeng, MA Fengming. Effects of cinnamic acid on peroxidization of the plasma membrane of cu-
cumber seedlings [J]. Acta Ecol Sin, 2004, 24 (7). 1335 - 1340.



