21 8 Vol. 21,No. 8

2001 8 ACTA ECOLOGICA SINICA Aug. ;2001
1 1% 2
M M
(1. N 1000803 2. s 100083)
( . ) , s .
; ( ) , R
. o ( 50%)
s ( 25%) ( 75%) .7 (
5 ) s 3 75%, B N
3 B .

Spatial-tempetial trends of induced chemical change in pine Pinus

massoniana

WANG Yan',GE Feng', LI Zhen-Yu® (1. Institute of Zoology.Chinese Academy of Sciences, Beijing
100805 2. Beijing Forestry University . Beijing 100083)

Abstract : Experiments were carried out to study induced chemical change in the pine needles damaged to
different degrees with time and in space after partial plant damage. The contents of secondary metabolites
(Tannins and phenolics) in damaged pine constantly fluctuaed with time,which increased at first and de-
scended later,then returned to normal. In turn.the content of soluble sugar decreased at first and then re-
turned to normal. Also,the degree of damage effected on the induced chemical change. The more secondary
metabolites in moderately damaged pines (loss needles 50%) than that in both slight damaged pines (loss
needles 25%) and serious damaged pines (loss needles 75%) were induced. On basis of seven-year pine P.
massoniana (five round branches) ,chemical change in needles of round branch 1,2,4,5 were observed after
75% needles of third round branch was clipped. The content of nutrients and secondary metabotiles in dif-
ferent round branches differed significantly. Induced chemical changes varied, depending on positions of
round branch. The changes occurred in whole plant heterogenously.
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Fig. 1 The contents of some substances in new needles of different damaged degrees
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Fig. 2 The contents of some substances in old needles of different damaged degrees
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Table 1 Variance analysis of some substances contents in needles of P. massioniam
Time (d)
1 3 5 10 15 30
New needle JAERT 7.107 235.522 24.878 12.079 568. 725 81.015
Tannins r 0. 0005 0. 0001 0. 001 0. 0001 0. 0001 0. 0001
Old needle F3.2 15.106 84.337 0. 869 125. 901 37.559 63. 276
r 0. 0001 0. 0001 0. 484 0. 0001 0. 0001 0. 0001
New needle Fs.a2 11.472 3.549  169.180 53.756 50. 650 129.901
Phenolic r 0. 001 0.048 0. 0001 0. 0001 0. 0001 0. 0001
Old needle Fs.0 15. 547 130. 775 39.772 30. 181 15. 580 14. 894
r 0. 0001 0. 0001 0. 0001 0. 0001 0. 0001 0. 0001
New needle F3.2 58. 853 121.561  927.291 32.911 77.098  369.573
Soluble sugar r 0. 0001 0. 0001 0. 0001 0. 0001 0. 0001 0. 0001
Old needle F312 42.927 56. 230 8.513 94. 401 17.329 23.361
r 0. 0001 0. 0001 0.003 0. 0001 0. 0001 0. 0001
New needle F3.12 2859.761 1201.206 7077.432 929. 667 650. 039 —
Protein r 0. 0001 0. 0001 0. 0001 0. 0001 0. 0001 —
Old needle Fi 8.712 3525.444 1945.530 1023. 242 931. 324 —
r 0. 0002 0. 0001 0. 0001 0. 0001 0. 0001 —
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Fig. 3 The conten ts of some substances in new needles of difterent position
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Fig. 4 The contents of some substances in old needles of different positions
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Table 2 Variance analysis of contents of some substances in new needles of different position

Source SS df MS F r
Position 84.106 4 21.026 7.479 0. 0001
Tannins Damage 13. 956 1 13. 956 4.964 0. 034
* Damage * position 73.856 4 18. 464 6. 568 0. 001
error 84.342 30 2.811
Position 50. 901 4 14.725 15. 457 0.0001
Phenolic Damage 274.063 1 274.063 287. 689 0. 0001
* Damage * position 85. 342 4 21.335 22.396 0. 0001
error 28.579 30 0.953
Position 168. 420 4 42.105 15. 321 0. 0001
Soluble sugar Damage 21.373 1 21.373 7.777 0. 009
* Damage * position 8. 717 4 2.179 0.793 0. 539
error 82. 447 30 2.748
Position 2233. 831 4 558. 458 203. 997 0. 0001
Protein Damage 8. 317 1 8. 317 3.038 0.092
* Damage * position ~ 1373. 633 4 343. 408 125. 442 0. 0001
error 82.127 30 2.738
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Table 3  Variance analysis of contents of some substancesn in old needles of different positio
Source SS df MS a r
Position 38. 745 4 9. 686 7.161 0. 0001
Tannins Damage 93.028 1 93.028 68. 744 0. 0001
" Damage * position 58.703 4 14. 676 10. 850 0.0001
error 40. 580 30 1.353
Position 18.197 4 4.549 2.404 0.072
Phenols Damage 23.343 1 23.343 12. 335 0. 001
" Damage * position 104. 692 4 26.173 13. 830 0. 0001
error 56. 774 30 1.892
Position 88.330 4 22.082 1. 329 0. 282
Soluble sugar Damage 8.416 1 8.416 0.506 0.482
* Damage * position 104. 433 4 26.108 1.571 0.208
error 498. 650 30 16. 622
Position 2245. 540 4 561. 385 169. 36 0. 0001
Protein Damage 193. 952 1 193. 952 58.515 0. 0001
* Damage * position  5927. 913 4 1481. 978 447.111 0. 0001
error 99. 437 30 3.315
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