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Respon se of biomass production to human mpacts in a pineforest in subtropical

China
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Abstract: For the past wo decades, sciety has become increasingly av are of the problem of forest degradation T he effectsof
forest degradation transcend individual countries and now impact global processes Research on the restoration of degraded
forest has become one of the key issues in global ecology. Of particular concern are the effectsof human activitieson the forest
productivity and site fertility, egecially as the danands for fuel and timber from tropical forests are increasing The reponse
of biomass production in a Pinus massoniana forest to human mpacts in subtropical China was studied in an experment
comparing harvesting (acoording to local practice) and control (no harvest) plotsover a ten year period of 1990 to 200Q In the
treatment plots, local people continued to harvest litter and understory according to local practice (about 2 3 times a year)

from the beginning of the experiment inM ay 1990 T he harvesting according to local practice occurred during the period 1990
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1995 after which time itwas stopped Control plotsw ere protected from any harvesting

In treatment plots, the total organicmatter renoved by this harvesting practice during 1990 to 1995w as 21. 21 t/tm?2 In
oontrol plots, after stopping harvesting practice the understory biomass increased at an annual rate of 34 to 53 percent during
the first 5 yearsfrom 2. 23 t/hm? to 11. 10 t/tm?, follow ed by a slight decline over the remaining 5 years from 11. 10 t/hm? to
9.44 t/tm?. The standing stock of forest floor litter wasmainly composed of understory plants and reflected the pattern of
understory biomassproduction The biomassof pine trees in both treatment and control plots increased over time, although the
number of individualsof pine trees decreased How ever, the biomass increnent of pine trees varied depending on plots and on
years From 1990 to 1995, the biomass increased by 38.3% (from 81.2 t/hm?to 112. 3 t/hm?) in control plots andw as higher
than that in treatment plots (33.6%), which increased from 98.8 t/fim? to 132.0 t/hm® From 1995 to 2000, the biomass in
oontrol plots increased by 29. 1 percent (from 112.3 t/tm? to 145.0 t/hm?) and was lower than that in treatment plots
(32.2%, harvestingw as al stopped during 1995 2000), w hich increased from 132.0 t/hm? to 174.7 t/bm? Thus, from
1990 to 1995, harvesting practice resulted in about 1. 6 percent of biomass decrease each year in treatment plots, which was
about 1.58 t/(hm?- a) and acoounted for 34 to 46 percent of total organicmatter renoved directly each year by this harvesting
practice

Key words human impact; biomassproduction; Pinusmassoniana; degradation; restoration; D inghushan
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1 1990 2000 ( : )
Table 1 Changes of major canponentsof Pinusmassonina forests in control and treatment plots during 1990 2000(M ean, SE in parentheses)
Individuals DBH Height
Y ear Control T r-eatment Control T reatment Control T reatment
1990 93 115 13 67(Q 59) 13 42(Q 50) 6 74(Q 19) 7 01(Q 16)
1995 91 108 16 14(Q 59) 15 80(Q 57) 7. 56(Q 18) 7. 63(Q 16)
2000 89 104 18 19(Q 63) 17 71(Q 65) 8 12(Q 21) 8 26(Q 21)
1995 16.14 an, 1990 30 -
0.49 an/a 33.10 am, 720 E 251 O #k K )z Understory
an, 10.25 21.75an (76%, 3, S =2 20 @ 74 Litter
2 i m il Total
1) 15.80 an, 1990 =
w g 15 F
0.48 an/a 33.80an, 4.70 an, ZE
Z S 10F
10.25 21.75an (79%, 3, 1) : <k
S5 3T
2000 , 1990 1991 1992 I 1993 I 1995 I 2000
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0.41 an/a 34.77 am, 3.63aN,  , 1990 2000
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2.5
2 1990 2002 (OBH) .
Table 2 Canparison of diameter at breast height increment of Pinus masoniana tree between control and treatment plotsduring 1990 2002
1990 1990 19952 1995 2000 2000 2002
DBH increment DBH increment DBH increment
DBH of
1990 Increment Increment Incrament
Control T reatment ratio Control T reatment ratio Control T reatment ratio
(am) (am) (an) (an)
5 7 2 65(Q 50) 1 05(Q 26) 2 52 3 15(1 23) Q 98(Q 20) 321 Q 98(Q 26) Q 39(Q 08) 2 51
7 9 2 07(Q 39) 1 51(Q 19) 137 2 74(Q 64) 1 37(Q 65) 2 00 Q 98(Q 18) Q 55(Q 08) 178
11 3 01(Q 41) 2 54(Q 39) 119 1 78(Q 43) 1 67(Q 64) 1 06 Q 75(Q 09) Q 67(Q 12) 112
11 13 2 04(Q 53) 1 91(Q 32) 1 07 2 00(Q 55) 1 93(Q 29) 104 Q 60(Q 15) Q 77(Q 17) Q78
13 15 2 25(Q 45) 2 62(Q 32) Q 86 2 13(Q 36) 2 16(Q 36) Q 99 Q 75(Q 25) Q 86(Q 17) Q 87
15 17 2 08(Q 37) 2 78(Q 37) Q75 1 54(Q 37) 2 87(Q 56) Q54 Q 75(Q 12) 1 15(Q 18) Q 65
17 19 — — — 114 2 38(Q 51) Q 48 Q 65 Q 95(Q 22) Q 68
19 21 1 73(Q 31) 2 70(Q 62) Q 64 2 07(Q 31) 2 20(Q 63) Q 94 Q 90(Q 23) Q 88(Q 20) 1 02
21 23 2 13(Q 71) 3 00(Q 15) Q71 2 14(Q 61) 1 36(Q 15) 1 58 Q 60(Q 22) Q 54(Q 49) 111
23 25 2 21(Q 43) 2 22(1 12) 1 2 06(Q 63) 1 88(1 12) 110 Q 58(Q 46) Q 75(Q 44) Q77
25 29 1 21(Q 43) 2 60(Q 72) Q 47 Q 95(Q 73) 2 20(Q 26) Q 43 Q 40(Q 13) Q 88(Q 20) Q 45
* , M ean, values in parentheses are standard error; )
DBH increment ratio of trees in control to trees in treated plots
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( 9, 2000 (p=0.02, B5),
3 1990 2000 ( , )
Table 3 Changes of bianass of Pinus massoniana forest in control and treatment plots dur ing 1990 2000 (M ean, SE in parentheses)
L eaves Branches Bark W ood Roots Total
Y ear
Control Treatment Control Treatment Control Treatment Control Treatment Control Treatment Control Treatment
1990 1 98 241 6 57 8 14 13 12 15 87 45 71 55 59 13 80 16 80 81 18 98 81
(a 33) (a 25) (a 85) (a 67) (2 39 (182 (7 84) (5 87) (2 33) (1 74) (13 70) (10 23)
1995 273 321 8 01 9 35 18 75 22 09 63 72 74 93 19 09 22 44 112 30 132 02
(Q 40) (Q 29) (a 95) (a 72 (2 99) (2 17) (2 63) (6 86) (2 86) (2 03) (16 80) (11 94)
2000 3 50 4 21 9 18 10 69 24 95 30 38 82 69 99 71 24 64 29 70 144 96 174 69
(Q 47) (Q 38) (1 04) (Q 85) (3 57) (3 03) (11 32) (9 25) (3 35) (2 73) (19 71) (16 08)
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, ( ) (1990 1995 ) ,
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