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Abstract: Taking naturally renewal evergreen broad-leaved forest, old-growth forest ( representing first-
rotation forest) of Cunninghamia lanceolata (Lamb.) Hook., second-rotation natural renewal sprout forest
of C. lanceolata and second-rotation plantation of C. lanceolata as a series of sample plots of forest
ecosystem conversion model of C. lanceolata, the change regularity of phenols content ( including total
phenols, complex phenols and water-soluble phenols) in 0-20 and 20-40 cm soil layers of four sample
plots was studied at different seasons ( March, June, September and December). The results show that
total phenols content is the highest in soil of four sample plots (278.40-3 012.98 pg + g”' ), complex
phenols content is the second (20.67-430.54 pg - ¢”'), and water-soluble phenols content is the lowest
(0.36-6.01 wg - g7'). The change of average contents of total phenols, complex phenols and water-
soluble phenols from high to low is inconsistency among different soil layers of four sample plots. But
along the forest ecosystem conversion direction ( that is naturally evergreen broad-leaved forest— first-
rotation plantation of C. lanceolata—> second-rotation plantation of C. lanceolata) , average contents of
total phenols and complex phenols in 0-20 and 20-40 cm soil layers and that of water-soluble phenols in
0-20 cm soil layer appear a certain extent increasing trend, while that of water-soluble phenols in 20—
40 cm soil layer has no obvious change rule. The contents of various phenols in 0-20 cm soil layer of four
sample plots are generally higher than those in 20-40 cm soil layer, showing that contents of total
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hphenols, complex phenols and water-soluble phenols appear a gradually decreasing trend with deepening
of soil layer. Each phenols content in soil shows an obviously seasonal change rule, contents of total
phenols and complex phenols show a change trend of higher in March and September and lower in June
and December, but content of water-soluble phenols in soil generally appears a gradually decreasing trend

with seasonal variation from March to December. And content of every phenols in soil has the extremely
significant difference among different seasons. It is suggested that as increasing of planting rotation of C.
lanceolata plantation, phenols may be accumulated in soil with a certain amount, but the possibility of

causing C. lanceolata poisoned is very low because content of water-soluble phenols in soil is obviously
lower than the level (50 pg - ¢”') making plant poisoned.

Key words: Cunninghamia lanceolata ( Lamb.) Hook. forest; forest ecosystem conversion; phenols;

seasonal variation; soil
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Table 1 Growth status of tree species in arbor layer of sample plots tested

R M/ a?) T Fi HE/hm? FHM%/ cm SRR /m EfE/m® - hm™

Sample plotl) Forest agez> Tree species Density Average DBH Average tree height Volume
P1 - [¥& -4 Broad-leaved tree 2 400 7.97 8.09 246.32

P2 69 2K Cunninghamia lanceolata 662 26.83 22.58 387.58

¥ -4 Broad-leaved tree 815 8.78 7.73 48.37

P3 16 F2A Cunninghamia lanceolata 1 000 7.05 7.28 24.29

& 44 Broad-leaved tree 3025 6.78 7.68 76.38

P4 16 2K Cunninghamia lanceolata 3525 11.12 10.49 218.49

DP1. RORT B & Naturally renewal evergreen broad-leaved forest; P2, AUV NN Old-growth forest of Cunninghamia lanceolata ( Lamb.)
Hook.; P3. —ACAZ AKHH 2 KR H K Second-rotation natural renewal sprout forest of C. lanceolata; P4 . ZARKEAR N LAK Second-rotation plantation

of C. lanceolata.
2 A€ Undetermined.
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Table 2 Comparison of total phenols content in soil of four sample plots

IS3R + R/ em AKEH {ﬁj\lé\mﬁﬁ/ug . g’l Content of total phenols at different months
Sample plot" Soil depth 3 H March 6 H June 9 H September 12 H December {EH Average
P1 0-20 1671.86 351.70 895.75 601.78 880.27
20-40 1233.92 278.40 723.56 566.51 700. 60
P2 0-20 1 380.96 606. 10 1214.97 769. 83 992.97
20-40 816.32 496.26 1 060.91 724.51 774.50
P3 0-20 3012.98 597.19 940.22 745.56 1323.99
20-40 2 451.06 486. 19 724.22 511.74 1.043.30
P4 0-20 2 184.65 573.82 1 130.80 793.26 1170.63
20-40 1 789.88 381.00 1 003.73 744.36 979.74

Dp1 . SRR T H SR R AR Naturally renewal evergreen broad-leaved forest; P2 B 23109 IV NN Old-growth forest of Cunninghamia lanceolata ( Lamb.)
Hook.; P3. “ARAZACH ZE KR B HT MK Second-rotation natural renewal sprout forest of C. lanceolata; P4; —AXFZA N T Second-rotation plantation

of C. lanceolata.
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Table 3 Comparison of complex phenols content in soil of four sample plots

B +EEE/em AR ABEESBEFE/ug - ¢! Content of complex phenols at different months
Sample plot!) Soil depth 3 H March 6 H June 9 H September 12 H December YI{H Average
P1 0-20 222.45 104.18 179.67 111.11 154.35
20-40 72.24 48.98 91.67 20.67 58.39
P2 0-20 371.23 134.07 218.78 116.82 210.22
20-40 148.88 43.61 114.07 51.29 89.46
P3 0-20 294.45 67.44 115.70 142.89 155.12
20-40 116.71 27.91 50.52 68.74 65.97
P4 0-20 430.54 219.36 249.33 101.33 250. 14
20-40 115.40 78.19 165.41 39.41 99.60

DP1 . RIRHEHH L4 H AR Naturally renewal evergreen broad-leaved forest; P2 Z#&AZ A Old-growth forest of Cunninghamia lanceolata (Lamb.)
Hook.; P3 . —fRAZ A 2 KIR T A Second-rotation natural renewal sprout forest of C. lanceolata; P4; —AUF2AK N T H# Second-rotation plantation

of C. lanceolata.
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Table 4 Comparison of water-soluble phenols content in soil of four sample plots

Feh TZWE/ em

ANEAGKEEB &8/ ug - ¢ Content of water-soluble phenols at different months

Sample plot! ) Soil depth

3 H March 6 H June 9 H September 12 H December YI{H Average
P1 0-20 4.09 4.01 1.43 0.73 2.57
20-40 1.60 5.31 0.42 0.36 1.92
P2 0-20 4.28 4.07 5.32 1.36 3.76
20-40 1.42 2.56 0.66 0.55 1.30
P3 0-20 6.01 5.47 2.91 0.46 3.71
20-40 4.60 4.15 0.92 0.96 2.66
P4 0-20 4.92 4.17 6.00 1.10 4.05
20-40 1.89 3.76 1.15 0.55 1.84

DP1 . RIREHH L4 H AR Naturally renewal evergreen broad-leaved forest; P2 & AZ A Old-growth forest of Cunninghamia lanceolata (Lamb.)
Hook.; P3 . —fRAZ A 2 KIRTHAK Second-rotation natural renewal sprout forest of C. lanceolata; P4; —AUF2 AR N T H# Second-rotation plantation

of C. lanceolata.
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