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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,

forests.

but decreased that of most broadleaved species in all the three
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Table 1 Available nitrogen content, pH and bulk density in soils under pine, mixed and broadleaved forest in Dinghushan

AR

o B ' EF‘J%S‘E( go ﬁrilﬁza HAE L) HE

For;:s_t S Soil depth NH,'-N NO;-N Total available N Percent of NH,'-N pH Bulk density

(cm) (mg kg™) (mg ke™) (mgkg™) %) (gem”)

2k bk 0-10 3.65+0.37 3.26+0.26 6.50+0.40 49.35+3.05 4.08+0.04 1.16£0.03

Pine forest 10-20 2.94+0.35 3.2810.38 5.890.52 47.17x2.96 4.25+0.02 1.48+0.03

*F-#) Mean 3.30£0.26 3.2720.23 6.190.33 48.262.12 4.1620.04 1.3240.02

TRAT bk 0-10 3.53x0.35 4174042 7.7020.68 44.5532.27 3.95+0.01 1.2210.03

Mixed forest 10-20 3.42+0.50 2.7910.27 6.1520,71 47.11£2.58 4.19£0.01 1.4310.08

‘-2 Mean 3.4720.30 3.4920.26 6.95:0.49 45.79+1.7] 4.07+0.05 1.32+0.05

Folag s 0-10 1.79+0.24 11.57+1.48 13.82+1.47 26.04+4.13 3.81+0.03 0.98+0.04

Broadleaved forest 10-20 2.05£0.26 8.72£1.08 10.62+1.03 32.6114.87 3.96+0.02 1.15:0.07

-4 Mean 1.92+0.18 10.13+0.92 12.25+0.91 29.23+3.18 3.88+0.04 1.06+0.05
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Table 2 Data for tree layer in the forests of Dinghushan
W FFARFEHE SEE R ST iR WeIR  WER S ST REE
Species Stem density (tree hm®) Mean height (m) Mean DBH (cm) Basal area (m” hm?) % of total basal area
I, RAA M Pine forest
L B¥ Pinus massoniana 456 6.85 17.47 13.27 95.07
HE Other plants 311 4.28 4.39 0.69 4.93
&1t Total 767 13.96 100.00
JBASHK Mixed forest
LB ¥ Pinus massoniana 133 10.19 21.95 5.64 40.97
Fi K Schima superba 1567 5.24 6.40 7.38 53.59
H'E Other plants 233 4.21 5.13 0.75 5.44
&1t Total 1933 13.78 100.00
& -4k Broadleaved forest
HESE Castanopsis chinensis 83 127 235 9.63 37.0
HE1WE Machilus chinensis 208 7.1 8.6 4.12 15.8
fI K Schima superba 183 7.7 10.3 3.78 14.5
B354 Cryptocarya chinensis 113 115 206 2.31 89
41 % Syzygium rehderianum 129 11.1 29.4 1.60 6.2
HEOther plants 1013 54 58 4.57 17.6
4 Total 1729 26.01 100.00
8r 18 1 r 1 control
1 T Low N
T +£/5§ 141 7 Moderate N
|| PP . X W High N
z° {' N o, NS 12 A}// N %
PN AN | A Lo H I H N\
7\ B Lo AR
=4 N | N TN S | N
faf M ‘B N | A
2f N N N A | A
z o} \ /\ '?53 a7 /\ §
oS
| NN N A A
N | ONE LA A N
T/ A Ak & bk W FERR B R LGN

Pine forest  Mixed forest Broadieaved forest

Pine forest Mixed forest Broadleaved forest

B 1 2003 FEET IR YR SR i
Fig. 1 Mean tree height and diameter at beast height (DBH) in tree layer in 2003
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3.3 MR 438 4< 2 3T 5 hn g Ak 1B B i R
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IR AT PRI A K R P A, (B o 304 28 Mg
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3 AR ASE W PR B AR A B K R IR P R &
Ab BB K IR U8k /D 36.8% .28.5% 1 41.0%), 15 L H ¢
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% g R AL, UL R E X R ALK A E
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105.6%. T Fr & RSB EHE M HITFRZEHE
YVIRBREKBIET 28.5%-41.0%. EAKFRE
B, M ANES RG4S ZE MBI, Bl
RAVET] B8 0 A K, T Bk
BENWREAER, Aot —Pin LR NA K
H, B THOMAEAN RN TS MUESR
GAT NI AZ AR, HERESREE R E LA
i, SbINEALEAMER I~ EH T RER D
FRAE 1 T SRR, I, BRATIA N 5
5 EAAMRRB AT AR B TR R FIAEE RS, T
AR H B A A RS .

MU BB SR B, M RA S RGNS 2
IHRABZHRESREEME R . AFANS EfHR
AR IS AR R 259 05 5 B A AR, BT Hh
BRI BB AT B AR 3 T R B MR AR, 1B 2 BT
WARRCR 2)M L|EF R DAY+ 2L A
BREHUNERMBLE K. AHKRESREHT
) 400 ZERIEY, WA S SRR
Heg KA, H BRSSP RESEHEARR. &
AR SR A By ¥, W R BRI &
fEl. TSRS BEMERAMHKEES TS RMHK
FBAT AR, ST B SE R AT B9 VR %4 2 R R
5, RS IME A RS 5 B AAMORR IS AR 7% 4 4>
R A, T xS R AR PR T S R AN B L R A
AR MR &0 53 e ) 3 52 R0 PR o), i o - Ak
AR Hesh, HEBEK VR & MR H R
H PR E B R AR ARRB AT R E A

Migall Z5U7%¢ Harvard forest # f £ ¥4 Bk F1 4
AMBATE SN MBERTR, B RMFEAFEORE. 253
5aIAMIMEALE, 2R B AR R Y HA F
Ji¥Em, AN B BMAMARERT T RE. Migall %
WARADHRXS S MBEL BN ZEFERE T
100-200 a Hi ¥+ 7 ARG, BEARMKE R
Sk, L6 R AL BT AR AR R LR, B
A B B AR AL AR U, BRI, R AP LE 4T # BR
EmZE B ARG BRI RBIERSRET
DREMATIH, 55235 400 £ EHESHIEH KA
Al

5VF 2 R HRAAT KA I BRI R 45
REAFNE, BEL LR EZEARBINAETRRE (Y
M RNEATM)IE 2 E AU 0 AEE RE A HK),

HAR A A M N ma N B AR (1 a B IR]).
M7EST,75 a LM = ARTER N NHNO, S a J5
(35kgNhm?a"), SMNEREXFAREK=EBEN
B, EEANH RN 4a TERBWR T ARE
e, [alRE, 7E5G S5 RS K X BEAT B S0 I BV
FREE , FFEE S a IERHEAIEINZ 40 kg N hm?a™)
WA S A K E®, 7F Harvard BIZ0AA K
FREARMIESEAT 3 a AL EE (B0 NHNO, 50 1
150 kg N hm?a™) JGHIR A 7= h 74 FF 6 B A,
Gundersen 25 UA 4y, I ARAARAEDE KX BHTHE
MRS, — TR R 5 a LA EHIE AL,
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MHAEATH G 1.7 70 1.4 15 (K k%) . Matson
FeMA KB X i Z MR R B TR
R M TG, £ & RE L= AT RARZER
# (3% P Ca %50 T R IBRED , EHTr418n
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