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NUTRIENT CYCLING OF N AND P BY A MIXED FOREST OF CUNNINGHAMIA
LANCEOLATA AND TSOONGIODENDRON ODORUM IN SUBTROPICAL CHINA
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Abstract A study on the cycling of N and P in a pure forest of Chinese fir (Cunninghamia lanceolata
(Lamb. ) Hook. and a Chinese fir- Tsoongiodendron odorum Chun mixed forest (2 Chinese fir: 1 7. odorum )
over two years was carried out in Sanming, Fujian, China. For both Chinese fir and Twongiodendron odorum,
the concentrations of N and P in abovegund fractions were in the order of leaves™ living branches (or siem
bark ™ dead branches™ stem wood, and those in wots increased with an increase in root diameter. N concen -
trations in various fractions of T'. odorum wemw higher than their respective values for Chinese fir. The standing
crops of N and P in the mixed stand were up to 585.223 kg °hm * and 128.784 kg°hm 2 being 1.5 and 1.3
times as much as that in the pure stand, respectively. The annual return of N and P amounted to 75.740 and
5.493 kg°hm Zin the mixed forest, respectively, being 113.0% and 79.6% of that in the pure forest. The
fractions of annual N return through litterfall, rain leaching and fine ot tumover were 67. 1%, 8.4% and
24.5% in the mixed forest, respectively, and the corresponding values were 69.3%, 8.1% and 22. 6% in
the pure forest. These three pathways contributed to 64.0%, 7.5% and 28.5% of total P return in the mixed
forest, and 74.8%, 5.3% and 19.9% in the pure forest, respectively. 14.8% of N return and 37.3% of P
return in the mixed forest, and 29.5% of N return and 59.4 % of P return in the pure forest were derived from
the undergrowth vegetation. For both N and P elements, the enrichment ratios and the utilization coefficients
were lower, and the rcycling periods were higher in mixed forest than in pure stand. For P, the absorption
coefficient was lower, and the cycling coefficient was higher, in mixed forest than in pure forest, while there
were no significant differences for those of N between the two forests.
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1 N.P
Table 1 Concentrations of N and P in different parts of the mixed and pure forest (g°kg™ ')
Mixed forest Pure forest
Tsoongiodendron odorum Curninghamia lanceolata C. lanceolata
Layer Organ
N P N p N p

Leaf 21.940E1.229  2.67110.163  9.348+0. 748 2.760+0.169 8.0410.487 2.43110. 148
Tree layer Living branch 5.0834+0.285 0.87+0.051 2.960=£0.237 1.442+0.088 2.1414+0.120 1.19340. 073
Senesced branch 2.7114+0.152 0. 244+0.015  1.740=£0. 139 0. 174+£0.011 1.65240.093  0.18140. 011
Stem wood 1.543+0.086 0.202+0.012 1.184=0.095 0.208+0.013 1.01440.057 0.159+0. 010
Stem bark 4.081£0.229 0.913£0.05  2.7600. 21 1.6801+0.102 2.494+0.140 1.670=0. 102
Root stock 2.7154+0.152  0.345+0.021  1.1250.090 0.232+0.014 1.19040. 067  0.22140. 013
Belovground > 20 mm 2.9324+0.164 0.368+0.02 1.393:0. 111  0.297+0.018 1.53540.08  0.276+0. 017
10~20 mm 3.8044+0.213  0.37610.023  3.231=£0.258 0.469+0.029 2.568+0.14  0.31140. 019
4~10 mm 4.973£0.278  0.478+0.029  3.650%0.292 0.609+0.037 3.377+0.189  0.485:0. 030
2~4 mm 6.6301+0.371 0.806+0.049 5.281£0.422 0.6770.041 3.14840.176 0.510+0. 031
1~2mm 7.571£0.424  0.8237£0.050 5.664+0.453 0.3274+0.020 5.642+0.316 0.328=£0. 020
0.5~1 mm 10. 738 0. 601  0.932+0.057  6.7700. 42 0.4031+0.025 6.767+0.379  0.403£0. 25
<< 0.5 mm 15. 11940. 847  1.301£0.079  9.161%0.733 0.5454+0.033  9.019+0.505 0.539-0. 033
Leaf 9.848£0.551 1.67540. 102 13.57010. 760  2.59240. 158
Shrub layer Branch 2.764£0.155 0. 38340. 036 2.07540.116  0.980+0. 060
Root 3.870£0.217 0. 8240. 053 5.48440.307 1.100=£0. 067
Stem and leaf 10. 7200. 600 2. 11140. 129 14.6701+0. 82 3.300+0. 201
Herb layer Root 9.766£0.547  1.41240. 086 7.03940.3%  1.709-+0. 104

+ Data are mean®+SE (n=13)

2 N.P

Table 2 A ccumuhtion and distribution of N and P elements in the mixed and pure forest

Mixed forest Pure forest
Tsoongiodendron odorum Cunninghamia lanceolata C. lanceolata
Layer ) N P ) N P ) N P
BORE gm D Gghm D U Gghm D gl D gD b D
(b . (o E b d B
53.096 162. 603 2. 874 198.300 361292 96. 395 195. 485 313.972 86.651
Tree layer +2.389 +7.317 +1. 029 +8. 130 +14.813 +4.952 +11. 729 +18. 838 +5.199
951, 39 523. 895 119. 269 105. 485 313.972 86.651
} ) +21. 480 +4. 89 ’ +18. 838 +5.199
Subtotal +10.307 +11. 729
(H.9) 96. ® (86.5) (8.9
5 83 13.414 2.458 ) 3 19.83 4. 054
) +3.3%4 +0. 615 : +3.569 +0. 7130
Shrub layer +0. 321 +0. 427
Q2.4 2.0 (5.5 (4.2)
| a7 14.55 2. 464 5 75 29.072 6. 725
) +0.873 +0. 148 : +2.616 +0. 605
Herb layer +0. 086 +0. 248
Q.7 2.0 (8.0) (6.9
254, 906 iS]. 859 134. 191 200. 605 jréZ. 874 57. 43
Community 12,942 +29. 667 +6. 177 13, 462 125.013 6. 938
(100) (100 (100) (100)
+ ; Data are mean =SE (n=3); Figures in parentheses are percentages
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105.8% 69.0%; N.P 323.0kg*hm . N P
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110.9% 74.9%. N.P
3 N.P

Table 3 Amual retum of N and P through various pathways in the mixed and pure forest (kg *hm 2°a™ ')

Mixed forest Pure forest
Subtotal C. lancolatn
Layer Pathway Tsoongiodendron odorum Cunninghamia lanceolata
N p N p N p N p
13. 920 0.573 28.582 1. 433 42.50m: 2. 006 30. 185 1. 760
Tree layer Litterfall +1.87 +0. 077 +3. 859 40.193 +5.107 +0. 241 +3. 627 40. 211
4.17 0. 353 11.529 0. 675 15. 699 1. 028 11. 503 0. 678
Senesced oot 40.619 40. 052 +1.712 4-0.100 +1.771 +0. 116 +1.298 40. 077
6. 342 0.411 5.421 0. 365
Leaching 40,942 =+0. 061 40. 805 4-0. 054
64. 543 3.445 47. 109 2. 803
Subtotal 48 993 +0. 42 +6.597 4-0. 339
8 337 1.511 16. 130 3.398
Undergrowth  Litterfall +1. 0% +0. 19 +2. 120 4-0. 47
2. 860 0. 537 3. 612 0. 07
Senesced oot 4-0.390 +0. 073 40. 493 4-0. 95
11. 197 2. 048 19. 742 4. M5
Subtotal 4-1.388 +0.2%4 42. 48 4-0. 508
75. 740 5.493 66. 851 6. 898
Community Total 4-10. 225 +0. 742 +9. 25 4-0. 931
=+ Data are mean +SE (n= 3)
4 N.P
Table4 Cycling characteristics of N and P elements in the mixed and pure forest
Community Element Retention Retum Uptake Enrichment Regycle Absoption Uti lization Cycling
(kg°hm—2 (kg°hm—2 (kg°hm 2 ratio period coeffi cient coefficient coefficient
ca D) ca D ca D (a) %) %) %)
N 32 461 75.740 108.201 2.61 7.3 5.5 19.61 70. 00
4-5.480 410. 25 +16. 489 4-0.32 +1.1 40. 45 +2.32 +1. 003
Mixed forest
P 3.835 5493 9.328 1.02 2.6 2.8 7.51 5889
+0.449 +0. 742 +1.212 +0.19 +2.3 +0. 18 +1.01 +0. 692
N 30. 6% 66. 851 97. 45 3.02 5.4 5. 57 26.88 68. 53
+3.68% +9. 025 +14. 396 +0.28 +0. 8 +0. 52 +2.15 +0. 854
Pure forest
P 5.559 6. 898 12. 457 1.48 4.1 3.8 12.79 55.37
40.615 40. 931 4-1. 459 +0.15 2.0 40.25 +1.87 +1.916

+ Data are mean+SE (n= 3)
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24.5% 28.5%, 2.55%, N P
22.6% 19.9%, 14.8% 37.3%, 29.5% 59.4% (

D . 1992
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