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Table 1 Two-way ANOVA analysis for decomposition layer — concentration on seed germination index of P. massoniana.

R HFHr Germination indices RS K 2 Factors df F P

43 f#)= Decomposition layer 2 9.8731 0.0004+**

R %% Germination rate/% #JE Concentration 4 0.8838 0.4829
I3fi/Z x ¥R Decomposition layer x Concentration 8 1.667 0.148
i )2 Decomposition layer 2 9.9639 0.0003 **x*

K2 Germination potential /% P Concentration 4 0.9028 04720
I3fi/Z < ¥R Decomposition layer x Concentration 8 2.887 0.016
4% )2 Decomposition layer 2 6.9545 0.0027 **

R ZE4E%L Germination index P Concentration 4 0.3679 0.8300
iR )Z < ¥R Decomposition layer x Concentration 8 1.832 0.110

EHREEREE, R ERNEE, R PHEANT0.001, TEF.

x2 ARSBEXNDEMMFRFERNTHESZERR

Table 2 Average and multiple comparison of seed germination indices of P. massoniana in different decomposition layer.

IHRIZ REF A TR RS PR HL REFTRE TR
Decomposition Germination Allelopathy Germination Allelopathy Germination Allelopathy
layer rate/% effect index potential/% effect index index effect index
A} i#)Z Undecomposed layer 80.13 +4.98 ab 0.29 99.21 +8.91 ab —0.028 53.40+7.14 ab 0.041
iR )Z Semi-decomposed layer 73.27+437a 0.036 109.10 £ 10.87 a -0.109 4533 +7.06 a —0.108
443 fi#)Z Fully decomposed layer 79.13+£4.26b 0.016 95.10+7.15b —0.018 53.77 £.06.12 b —0.003
CK 77.53+3.30b 0.000 95.33+3.08b 0.000 54.75+330b 0.000

7 P TR R R R 2R R (P <0.05), Mean £ SER /N THIME + brifE2E, CKIvX IR,
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Fig.1 Corresponding analysis on germination index of P. massoniana seeds by different decomposition layer-concentration.
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Table 3 Analysis of variance of repeated measurements of
seed radicle growth of P. massonianaBy decomposition
layer-concentration-time.

N 3
E'Fﬁ.‘%“ i F P
actors
43 fi# /2 Decomposition layer 2 1.236  0.292
W Concentration 4 2.743  0.029*
5[] Time 1 53.199  0.000%**
/4 =RV
,].}%E R . 8 5.537  0.000%**
Decomposition layer x Concentration
P} 1] =
| [l 2 1107 0332
Time x Decomposition layer
I [) > e BE
Time x Concentration 4 (LA U2
5} 1E] x = x ¥
AL 0.628  0.754

Time x Decomposition layer x Concentration
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Fig. 2 Effects of different concentrations of extracts from
undecomposed litter on the radicle growth of
P. massoniana seeds
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Table 4 Effects of extracts from undecomposed litter on
the allelopathic index of P. massoniana seed radicle length

R fRIZ HiT 3 3 JE EN ]
undecomposed Prophase Mid-term Late Last stage
1:5 —0.248 —0.127 —0.235 —0.246
1:10 0.058 0.133 0.016 0.004
1:30 0.077 0.13 0.159 0.152
1:50 0.181 0.189 0.214 0.127
1:100 0.244 0.304 0.321 0.265
CK 0.000 0.000 0.000 0.000
ZO
5 a
é 40 ab a 2 ab
= = 35 beb:
w30 ab a cded| ¢
w2 25 C d
Eo20 g
=39 15
T 10
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Fig. 3 Effects of extracts from different concentrations of
semi-decomposed litter on the radicle growth of
P. massoniana seeds
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Table 5 Effects of extracts from semi-decomposed litter on
the allelopathic index of P. massoniana seed radicle length

PR GIE:] T3 Ja A

semi-decomposed Prophase Mid-term Late Last stage
1:5 0.326 0.222 0.179 0.124
1:10 —0.242 —0.323 —0.289 —0.271
1:30 —0.185 —0.267 —0.267 —0.265
1:50 —0.119 —0.146 —0.143 —0.17
1:100 0.450 0.340 0.211 0.173
CK 0.000 0.000 0.000 0.000

BEH LA, oM W)ZWRE N 1 S IF, XFAR
RAERKAARERAEEM (P<0.05) , HAHKE
AR A B A R BA AR BER T2 1L,
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Fig. 4 Effects of extracts from different concentrations of
litter on the radicle growth of P. massoniana seeds
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Table 6 Effects of litter extracts from fully decomposed
layers on allopathic index of P. massoniana
seed radicle length.

BIE)Z GLE:] 3] Ja 3] N

fully decomposed Prophase Mid-term Late Last stage
1:5 0.267 0.305 0.233 0.213
1:10 0.170 0.217 0.164 0.210
1:30 0.103 0.207 0.161 0.168
1:50 0.148 0.184 0.148 0.198
1:100 —0.082 0.021 0.145 0.203
CK 0.000 0.000 0.000 0.000
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Fig. 5 Corresponding analysis of different decomposition layers-concentration on the growth of radicle in different periods
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Effects of Castanopsis kawakamii Forest Litter on
Seed Germination of Pinus massoniana

JIA Mei-hua'*?, WANG Zhe'**, LIU Jin-fu'**, JIN Meng-ran"**, HE Zhong-sheng"*>,
XING Cong'**, SHI You-wen', SHEN Cai-xia’

(1. College of Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 2. Cross-Strait Nature Reserve
Research Center, Fujian Agriculture and Forestry University, Fuzhou 350002, Fujian, China; 3. Key Laboratory of Fujian
Universities for Ecology and Resource Statistics, Fuzhou 350002, Fujian, China; 4. Administration Station of

Castanopsis kawakamii Nature Reserve in Xinkou of Sanming, Sanming 365000, Fujian, China)

Abstract: [Objective] To understand the effect of litter of Castanopsis kawakamii natural forest on the competitive
intensity of regeneration of Pinus massoniana. [Method] The allelopathic effects of litter extract of natural forest
with different concentration and decomposition degree on seed germination and radicle growth of P. massoniana
were studied. [Result] (1) The main factor affecting the germination of P. massoniana seeds was the degree of litter
decomposition. Compared with the blank control, the litter of undecomposed layer and fully decomposed layer had no
significant effect on the germination of P. massoniana seeds; the semi-decomposed layer inhibited the germination
rate and germination index and promoted the germination potential. (2) The main factors affecting the growth of rad-
icle were the concentration and action time of litter extract, and the effect of undecomposed layer on the whole rad-
icle growth period of P. massoniana seeds was enhanced with the decrease of concentration, but increased with the
decrease of concentration, and the promoting effect was the strongest at the concentration of 1 < 100, and the effect
of semi-decomposition layer was promoted by low concentration and high concentration, and the intermediate con-
centration was inhibited by the undecomposed layer. The fully decomposition layer showed promoting effect as a
whole, and the promoting effect decreased with the decrease of concentration. (3) Correspondence analysis showed
that different decomposition degree-concentration had no significant effect on seed germination of P. massoniana, but
had significant correlation with radicle growth. [Conclusion] The result proves that the litter extract of different de-
composition degree has a weak promoting or inhibiting effect on the seed germination of P. massoniana, promotes
the growth of radicle at low concentration, and promotes the regeneration of P. massoniana, which will intensify the
interspecific competition in the forest, and lead to the inhibition of the natural regeneration of C. kawakamii.

Keywords: litter extract; allelopathy; Pinus massoniana; seed germination; radicle; Castanopsis kawakamii

natural forest



