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Response of Diameter at Breast Height Increment to N
Additions in Forests of Dinghushan Biosphere Reserve
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Abstract: The responses of diameter at breast height (DBH) in tree layer to nitrogen (N) additions were studied in
three representative forest types in Dinghushan Biosphere Reserve: a pine (Pinus massoniana) forest, a pine-
broadleaved mixed forest, and a broadleaved forest. Dissolved NH,NO; was sprayed monthly with equal appli-
cations dose onto the forest floor of 10 mx20 m plots within a year to simulated elevated N deposition. Four treat-
ments were established in the broadleaved forest: control, low N (50 kg N hm?a'), moderate N (100 kg N hm?a™)
and high N (150 kg N hm?a"), and three treatments (control, low N and moderate N), in mixed and pine forests.
All the treatments were in three replicates. Annual increment rates of DBH in control plots were estimated to be
4.84%, 4.09% and 2.99% for the pine, mixed and broadleaved forests, respectively. After treatment with N
additions for one year, in the pine and mixed forest, the DBH increment rate in low N plots was similar to that in
the control, while in moderate N plots the increment rates in pine forest and mixed forest were by 77.8% and
105.6%, respectively, higher than those of the control. In contrast, in the broadleaved forest, all N addition
treatments decreased the tree growth, though the treatment effect was not significant, and the increment rates in the
low, moderate and high N plots were by 36.8%, 28.5% and 41.0%, respectively, lower as compared to the control.
The effects of N addition on tree growth different in species. N additions stimulated the growth of Pinus
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massoniana both in pine forest and mixed forest, but decreased that of most broadleaved species in all the three

forests.

Key words: Nitrogen addition; Tree growth; Dinghushan Biosphere Reserve; Guangdong
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Table 1 Available nitrogen content, pH and bulk density in soils under pine, mixed and broadleaved forest in Dinghushan

o LR HAH AR BARA ARG HE

Fores;s Soil depth NH; -N NO;-N Total availz_\lble N Percent of NH, -N pH Bulk de‘fhy

(cm) (mgkg™) (mg kg™) (mgkg") (%) (gem™)

)V 0-10 3.65+0.37 3.26+0.26 6.50+0.40 49 3513.05 4.0820.04 1.1620.03

Pine forest 10-20 2.9410.35 3.28+0.38 5.89+0.52 47.172.96 4.2520.02 1.48+0.03

P#) Mean 3.30+0.26 3.27£0.23 6.19+0.33 48.262.12 4.1620.04 1.32+0.02

WA 0-10 353035 4.1720.42 7 70£0.68 44.55£2.27 3.95£0.01 122+0.03

Mixed forest 10-20 3.42£0.50 2.790.27 6.150.71 47.11£2.58 4.19+0.01 1.43+0.08

4] Mean 3.47£0.30 3.49x0.26 6.95+0.49 45.7921.71 4.0720.05 1.32£0.05

- Ak 0-10 179+0.24 11.57x1.48 13.82£1.47 26.04+4.13 3.81x0.03 0.98+0.04

Broadleaved forest 10-20 2.05£0.26 8.72+1.08 10.621.03 32.6124.87 3.96+0.02 11520.07

*1#4 Mean 1.9220.18 10.13£0.92 12.25£0.91 29.23+3.18 3.88+0.04 1.0620.05
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Table 2 Data for tree layer in the forests of Dinghushan

o 3 ,ﬁ
2 3
WA Wb kT fiE
Species Stem density (tree hm?) Mean height (m)

W fas RFREIERL RERhs AR LE )

Mean DBH (cm) Basal area (m>hm?) % of total basal area

P25 Pine forest

WA Pinus massoniana 456 6.85 17.47 13.27 95.07
BFh Other plants 311 4.28 4.39 0.69 493
Al Total 767 13.96 100.00
i Mixed forest
W FP2 Pinus massoniana 133 10.19 21.95 5.64 40.97
WFf Schima superba 1567 524 6.40 7.38 53.59
BFf Other plants 233 421 5.13 0.75 5.44
B Ft Total 1933 13.78 100.00
3% Broadleaved forest
W Castanopsis chinensis 83 12.7 235 9.63 37.0
WA Machilus chinensis 208 7.1 8.6 4.12 15.8
Wl Schima superba 183 7.7 10.3 3.78 14.5
W2 Cryptocarya chinensis 113 11.5 20.6 2.31 8.9
WAl Syzygium rehderianum 129 11.1 29.4 1.60 6.2
W FhOther plants 1013 5.4 5.8 457 17.6
W Ff Total 1729 26.01 100.00
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Fig. 1 Mean tree height and diameter at beast height (DBH) in tree layer in 2003
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