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Abstract: In response to concern for negative effects of air pollution and destroyed environment, a serious wor-
ry is now increasing in China. Monitoring forest health is important for the protection of plants. Old and famous
trees are a natural human heritage. So, to scientifically and accurately assess the health status of old trees for
better protection is necessary for managing the forest, fifteen old Pinus tabuliformis trees in Taishan were cho-
sen, and an analytic hierarchy process AHP-fuzzy comprehensive evaluation model was used. Fourteen indexes
were studied in total including morphological index, growth index, physiological index, and deadwood states.
Field investigations were took in the research along with laboratory experiments. Three of the fourteen indexes
were studied in the laboratory including the content of chlorophyll, photosynthetic rate and cell membrane per-
meability. The rest were investigated in the outside. Results showed that all fifteen old P. tabuliformis trees had
aging characteristics. Compared to healthy trees, two had low grade senescence with only slight decreases in
indexes, higher chlorophyll content, photosynthetic rate and cell membrane permeability, luxuriant foliage, in-
tact bark and several dead shoots. Six showed moderate senescence with an incomplete canopy, dead branches,
and decreased photosynthetic capability. Four were unhealthy with sparse needles, a large number of dead main
branches and limbs, and damaged cell membrane permeability. According to the vigor of old P. tabuliformis
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trees, a series of protection measures were put forward including pest control, setting the fences, spreading fer-
tilizer, pruning. [Ch, 1 fig. 13 tab. 30 ref. ]
Key words: forest ecology; Pinus tabuliformis; old trees; AHP-fuzzy comprehensive evaluation
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Figure 1 Distribution of old Pinus tabulaeformis trees in Mount Taishan
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Table 1~ Growth of the 15 old P. tabuliformis trees
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Table 4 Index system for evaluating vigor of old Pinus tabulaeformis trees
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Table 5 B—C judgment matrix and weights
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Table 6  B,~C judgment matrix and weights
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Table 8  B,~C judgment matrix and weights
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Table 9 A-B judgment matrix and weights
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Table 10  Pinus tabulaeformis vigor assessment indicator system and relevant weight
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Table 11  Criterions for quantitative evaluation indicators
TEMN 6 bR I fett: 152 2 55 I 2 59 IVE ¥ %55 Ve
Cs EF KB Jem 14.0 12.0 10.0 8.0 6.0
Co &1 HHLE /mm 12 1.1 1.0 0.9 0.8
Cs ¥ 4F K h fem 15.0 12.0 9.0 6.0 3.0
Co ¥4 T2/ (wmol - m2-s7) 45 3.5 2.5 L5 0.5
CoM 5% /(mg-g™) 1.6 14 12 1.0 0.8
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Table 12 Criterions for qualitative evaluation indicators
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Table 13 Result of the Pinus tabulaeformis vigor assessment

AL G 5 o I JEE 5 Hh JBE 5 I L5 Wi e Lia ity R
E0051 0.345 3 0.618 6 0.032 5 0.000 0 0.000 0 82.550 0 feett:
10001 0.504 6 0.281 7 0.173 0 0.037 0 0.000 0 81.162 5 fEe:
G0736 03121 0.355 5 0.256 0 0.072 8 0.000 0 72.492 5 e 5
DO110 02159 0.399 7 0.285 3 0.095 5 0.000 0 68.220 0 T 55
E£0043 0.171 2 0.508 1 0.182 1 0.1350 0.000 0 67.707 5 R
G0002 0.136 8 0.524 8 0.1352 0.150 4 0.034 5 63.560 0 R
E0016 0.0250 03920 0379 1 0.200 5 0.000 0 55.867 5 T
DOI111 0.066 2 0.362 6 0.382 6 0.055 5 0.129 5 54.332°5 b RS
E1096 0.091 3 03725 0.239 9 0.128 3 0.164 3 52.270 0 b RS
E0013 0.013 3 0.397 0 03322 0.012 2 0.241 6 48.020 0 b RS
E0046 0.010 0 0.365 7 0230 1 0.251 2 0.139 3 46.212 5 b RS
JO008 0.042 2 0.164 2 0.407 8 0.295 8 0.088 3 44.320 0 rh R RS
E1097 0.000 0 0.194 9 0.310 0 0212 0 0.279 5 354175 A
E1108 0.000 0 0.032 0 0.423 2 0.452 2 0.093 0 34.865 0 A
E0002 0.000 0 0.025 6 02320 0.466 2 02725 25.17 50 A
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