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Prelm inary study of allelopathy of root exudates of Chinese fir
CHEN L ong-Chi, WANG SiL ong (Huitong Experimental Station o Forest Ecology, ChineseA cademy o
Sciences, Shenyang 110016, China). Acta Ecologica Sinica, 2003, 23(2): 393 398
Abstract: Chinese fir (Cunninghamia lanceolata (L anb ) Hook ) is amajor commercial tree gpecies in
South China producing about one fourth of theN ation’s total high quality commercial tmber. Because of
the grow ing need for timber, pure Chinese fir plantations have been extensively replanted on the same site
in successive rotations The resulting il degradation has resulted in poor establishment and decline in
productivity w hich have become amajor barrier to the sustainablemanagement of Chinese fir plantations
M any documented studies suggest that allelopathy w ithin Chinese fir plantations is likely one of the causes
of il degradation A coording to some laboratory studies, extractsof Chinese fir roots, fresh leaves, and
litter including phenolics such as vanillic and ferulic acids, e g , p-hydroxybenzoic, o-coumaric, m-
coumaric and p-coumaric acids, inhibit Chinese fir seed gem ination How ever, the allelopathy of root ex-
udates from Chinese fir plantations has never been reported

L ive lateral rootsfrom Chinese firw ere collected from both pure- and mixed-geciesplantations Exu-
datesw ere extracted and concentratedw ith a revolving evgporator to four different levelsof 0.5, 1, 2, and
4 times original exudate concentration Distilled w ater was used as control Twenty viable, disinfected
seedsw ere placed on filter paper in petri dishes Each dishw as treatedw ith Im | of exudate, irrigated once
aday, and incubated at 25 . Each treatment had three replicates

At the end of the 20-day incubation period, fresh weight, radicle length, and stem length of gemi-
nantsw ere recorded Chinese fir root exudates at the concentration of 4x w ere show n to significantly (p <
0.05) inhibit the grow th of Chinese fir gemminants T he fresh w eight of gemm inants treated w ith 4x root
exudates of Chinese fir from the pure Chinese fir plantation of the first rotation, second rotation, and
m ixed-gecies plantation w as reduced by 36. 9%, 31.6% and 10. 4%, regectively Radicle lengthwas re-
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duced by 60. 5%, 48.3% and 18. 3%, regectively. A nd sten length treatedw ith 4x root exudatesof Chi-
nese fir from the three plantationsw as reduced by 21.4%, 16. 7% and 13. 1%, regectively. D ifferences
in the effects of 4x root exudateson the grow th of Chinese fir germm inants from the first rotation and the
second rotation of pure Chinese fir plantationsw ere insignificant (p > 0. 05). D ifferences in effectsof 4x
root exudateson the grow th of Chinese fir germ inants from pure and mixed plantation w ere significant (p
< 0.05). The effectsof 4x root exudatesof Chinese fir on the grow th of Chinese fir gem inants decreased
in order from Chinese fir plantationsof first rotation, second rotation, and mixed ecies A sallelopathic
effectsof 4x root exudates of Chinese fir from the mixed-gecies plantation w ere significantly low er than
those from the pure plantation, developingm ixed-geciesplantationsmight be an effective approach to re-
wlving the problem of low productivity of replanted pure plantations

Key words Chinese fir; root exudates allelopathy; bioassay; mixed plan antation
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Table 1 Effect of root exudates of Chinese fir in different plantationson fresh weight of germ inants
Fresh weight
T reatment 0. 5x 1x 2x 4x
RE of 1st rotation 0.0509+ 0.0012 0.0535+ 0.0006 0.0400+ 0.0023" 0.0308+ 0.0015" ~
RE of 2nd rotation 0. 0514+ 0.0041 0.0467+ 0.0018 0.0437+ 0.0033 0.0334+ 0.0005"
RE of mixed rotation 0.0477+ 0.0013 0.0473+ 0.0037 0.0458+ 0.0029 0.0437+ 0.0074
Control 0. 0488+ 0. 0038
+ D (n= 3) Result are averaget D (n= 3), Significant differencew ith student t-test " P
<0.05 ""P<0.01
1
, 2x  4x , (p< 0.05)
(p< 0.01); 4x ;
3 2x
, 18.0% 10.4% 6.1%, 4 3
, 36.9% 31.6% 10.4%,
0.5x 1Ix 4.3% 9.6%, 0. 5x
5.3%,
2.2
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Table 2 Effect of root exudates of Chinese fir in different plantationson radicel length of germ inats
Radicel length
T reatment 0. 5x 1x 2x 4x
RE of 1st rotation 3.476% 0.148 3. 626+ 0.335 3. 142+ 0.536 1.367+ 0.338"°
RE of 2nd rotation 3.459+ 0.321 3.581+ 0.236 3.099+ 0. 223 1.670+ 0.153"°
RE of mixed rotation 3.251+ 0.321 2.938% 0.849 3.457+ 0.373 2.828+ 0.258"
Control 3.461+ 0.116
+ SD (n= 3) Result are averaget SD (n= 3), Significant differencew ith student t-test * P
<0.05 ""P<0.01
2.3
3 , 4x
3 (am)
Table 3 Effect of root exudates of Chinese fir in different plantationson sten length of germ inants
Stan length
T reatment 0. 5x 1x 2x 4x
RE of 1st rotation 3.154+ 0. 075 3.298% 0.156 3.063% 0.074 2.618+ 0.032" *
RE of 2nd rotation 3.078+ 0.093 2.898+ 0.133"  3.043% 0.150 2. 774+ 0.242"
RE of mixed rotation 2.899+ 0.024 2.799+ 0.290 2.895+ 0.061"  2.896% 0.209"
Control 3.331+ 0.139
= + SD (n= 3) Result= averagex SD (n= 3), Significant differencew ith student t-test * P
<0.05 ""P<0.01
2.4 /
/ . / , /
./
4 4x / ,
49.9% 41.8%, 4x /
6.0%, )
(P< 0.05)
0.5x 3 / 6.2% 8.2%
7.8%, x / 5.7% 19.3%
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Table 4 Effect of root exudates of Chinese fir in different plantationson radicel/sten of germ inants
/ Ratio of radicel/stem
T reatment 0. 5x 1x 2x 4ax
RE of 1st rotation 1. 103+ 0.024 1.098+ 0.061 1.025+ 0. 161 0.521+ 0.123"
RE of 1st rotation 1.124+ 0.101 1.24+ 0.139 1.018+ 0.029 0. 605+ 0.080"
RE of mixed rotation 1. 12+ 0.083 1.037+ 0. 194 1. 192+ 0. 105 0.977+ 0. 070
Control 1. 039+ 0.024
+ SD A verage+ SD (n= 3), Significant differencew ith student t-test “P< 0.05, " "P<
0.01
3.1
3 )
N P )
3.2
= >
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