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Table 1 The weighted average of three pollutants
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Pollutants Class Weighted average
SO, 4 0. 65
NO. 3 0.25
NH; 1 0.10
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Table 2 The concentrations of pollutants and pollution

index during growing season of Pinus massoniana

5 Y 11X 21X 3X

Polluant Site 1 Site 2 Site 3
SO: 0.120 0.102 0. 052
IPso, 2.27° 1. 95 1. 00®
NO, . 0.129 0.108 0. 062
IPno, 2. 08¢ 1. 74¢ 1. 004
NH; 0.176 0.132 0. 075
IPnu, 2. 34° 1.76° 1. 00f
1IpP 2.238 1. 768 1. 00"
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Table 3 The factors and total score of physiognomy of masson pine stand in Dachengshan

X Site 11X Site 1 21X Site 2 3R Site 3
o E
Density (No. /hm?) 1020 (11. 4) 1125 (12.6) 1455 (16. 4)
AR e 91. 2 (22.3) 94.9 (22.8) 99. 0 (23.4)
Survival rate(%)
e a
Needle length(cm) 12. 06 (17.3) 14. 07 (19.0) 14. 60 (19. 4)
FrutE ;

Needle dry weight (g) 1. 3136 (13.3) 1. 9230 (16.9) 2. 4336 (19.9)

HLE S
Non-chlorotic leaves raie( %) 51. 4 (13.8) . 60. 5 (15. 3) 90. 2 (20.4)

Mk A~
FHRERB ) 8.9 4.3 9.8 4.6 38.0 15. 0

Cones/tree
SERIR
Height (m) 10. 6 (15.6) 11.6 (13.3) 13. 6 (16.4)
7. 4 7.8

‘F‘ﬂjmu 9.5 (34.5) 11.6 (39.0) 13. 3 42.6)

Diameter(cm)

%]
B4 (132.5) (143.5) (173.9)
Total score
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Fig.1 The seasonal variation of chlorophll content of needles of Pinus massoniana
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Fig. 2 The seasonal variation cuvre of a/b chlorophll of needles of Pinus massoniana
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Table 4 The activity of proxidase of Pinus massoniana(OD/g+min)

4y X Site # Spring E Summer F Autumn A& Winter
1IX Site 1 27.5 29.7 23.1 0.512
2[X. Site 2 24.0 23.2 19.6 0. 470

3iX Site 3 10. 6 8.9 6.6 0. 549
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Table 5 The contents of chemical elements in needles of Pinus massoniana(%)

X %% Spring ¥ % Summer #ZFE Autumn K% Winter
Site N P K N P K N P K N P K
1[X Site 1 1.111*0. 074 0. 227 1. 06120. 090 0. 453 1. 11520. 089 0. 448 0. 956°0. 076 0. 304
2X Site 2 1. 222%0. 085 0. 390 1. 073%*0. 084 0. 532 1.183%0. 084 0. 522 1.065%0. 078 0. 404
3IX Site 3 1. 3260. 094 0. 430 1. 288°0. 093 0. 601 1. 226%0. 076 0. 540 1. 216%0. 098 0. 598
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Fig.3 The curve of yearly diameter growth of Pinus massoniana
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Fig- 4 The curve of yearly height growth of Pinus massoniana
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Table 6 The factors and connectance of Pinus massontana plant volume

#14} Ttems 3K Site 3 1K Site 1 2IX Site 2 Ro;
FEL Volume (m?) 0. 081 0.042 0. 055

/1P 1. 000 0.448 0. 568 0.773
4TS Stand physiognomy 173.9 143.5 132.5 0. 682
4% Z 4% Content of chlorophll(mg/g) 0.779 0. 463 0. 481 0. 820
AEFR 4 & Content of nitrogen( %) 1.239 1. 070 1.130 0.524
YR 45 Content of phosphorus (%) 0. 094 0. 082 0.083 0. 604
41540 4 it Content of potasium (%) 0. 567 0. 383 0. 462 0. 669
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DECLINING OF PINUS MASSONIANA IN RELATION TO AIR
POLLUTION IN DASHENGSHAN, LENGSHUIJIANG , HUNAN

Yan Chang-rong
(Institute of Botany,Chinese Academy of Sciences,Beijing 100093)

Zhu Zhong-bao
(Centre South Forestry College, Hunman 412006)

Abstract

The coniferous forest in the subtropical zone of China is suffering from very severe
decline. The paper studied the declining pattern of polluted P. massoniana stand in terms
of stand characters,tree growth,physiological properties and contents of nutrients such
as nitrogen, phosphorus and potassium of the needles. The results indicated that the
number of chlorotic individuals increased with air pollution. The weight of needles and
the number of corns per tree in the polluted site respectively,the contents of chlorophyli
and nutritive elements of the needles in the polluted sites were lower than in the non-
polluted site. In addition, the growth values of the height,diameter and volume of the
pine in the polluted sites were lower than those of pine in the non-polluted site.

Key words Air-pollution, Pinus massoniana ,Physiological metabolism ,Stand phys-

iognomy





