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Abstract: In order to understand the changes in litterfall and nutrient cycling of Eucalyptus urophylla<E. grandis
plantations with different ages on Leizhou Peninsula, the litterfall amount and nutrient return of Eucalyptus
plantations with different ages were surveyed continued for 12 months. The results showed that the annual
contents of litterfall of Eucalyptus plantations were in the order of 5a>9 a>7 a, the total litterfall of 5 a plantation
was significantly higher than that of 7 a and 9 a plantations, but there was no significant difference between later
plantations. The litterfall contents of Eucalyptus plantations with different ages showed obvious seasonal changes
with bimodal pattern, and the peak values appeared in the early or late rainy season. There was no significant
correlation between forest structure factors and amount of litterfall, but there was a significant positive correlation
between the monthly average temperature and litterfall amount. The annual nutrient flux of different forest ages
was dominated by amount of litterfall and nutrient content. The annual nutrient flux of nitrogen, phosphorus and
potassium in Eucalyptus plantations was in the order of 9 a>7 a>5 a, and there were significant differences
among them. The peak period of nutrient restitution was concentrated around the rainy season, while the amount
of nutrient restitution in winter was low. Therefore, in order to increase the yield of Eucalyptus plantation and
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facilitate the recovery of plantation soil fertility, the planting years of Eucalyptus plantation should be increased

and the cutting season should be in winter.

Key words: Eucalyptus urophyllaxE. grandis; Forest age; Litterfall; Nutrient restitution
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Table 1 Basic situation of forest plantations with different ages
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RS e % Density R (m) WRE (9 ) fifi4% DBH W Height
Age (a) Soil type (ind. hm2) Altitude Slope Aspect (cm) (m)

5 T4 Laterite 950 88 0 - 12.73 14.76

7 TE4TIE Laterite 600 128 8 NE 19.97 19.04

9 T4 Laterite 550 113 8 E 22.14 21.93
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Table 2 Litterfall in Eucalyptus plantation with different ages
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M BEACT 5. 9ad:, 5. 9abMkal Rk EE
Zyts b a EREEI A 28 3 511.7 kg hm'2,
BEET 7. 9ad1(2 312.66. 2 397.06 kg hm2),
HIEWERA REZER: KRB E &
N1 949.45~2 179.7 kg hm2, 3 ANAREE A AL B
EER.
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ks Age V& Leaf % Y& Branch % J 5249 Bark and fruit % i Total %
(a) (kg hm=2at) (kg hm-2at) (kg hm=2a™) (kg hm=2a)
5 5206.4+109.0a 47.86 3511.704+231.0a 32.28 2159.5+171.0a 19.85 10 877.55+373.6a 100
7 4 253.54259.1b 48.63 2 312.66 +183.8b 26.44 2179.74277.5a 24.92 8 745.84 4505.0b 100
9 5052.7 +240.8a 53.76 2 397.06 +223.0b 25.50 1949.44264.9a 20.74 9 399.14 +457.3b 100

(R 5 il J AN IR 7 BER R 22 57k i 34 (P < 0.05) -

Data followed different letters within column indicate significant differences at 0.05 level.
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Fig. 1 Monthly changes in litterfall with different ages
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Table 3 Correlation between forest structure factors, climate factors and litterfall

8

9 10 11

12 1 2 3 4
H 47 Month

FTEY RS P Eh e FHIf4E Mean TR % H34i% Monthly ABEKE
Litterfall Age Mean height diameter at breast Leaf area index mean temperature Monthly precipitation
S Total -0.062 -0.072 —0.087 0.123 0.657™ 0.294
i Leaf -0.034 -0.048 -0.071 -0.105 0.467™ 0.046
1% Branch -0.302 -0.325 -0.355" 0.023 0.196 -0.103
Bz 444 Bark and fruit  —0.052 -0.048 -0.039 0.326 0.739" 0.585™
A4 RFEFREETE IR 538 B (g kg ™)
Table 4 Nutrient concent (g kg ) of litterfall at different ages
T TLE il Age (a)
Litterfall Element 5 7 9
N 7.100.05b 8.11+0.10a 8.15+0.07a
I"_Laf P 0.36+0.00a 0.33+0.01b 0.34+0.01b
K 1.83+0.07¢ 2.30+0.03b 2.57+0.03a
N 2.67+0.08b 3.124+0.01a 3.04+0.13a
Ef’anch P 0.26 +0.01a 0.200.00b 0.20+0.01b
K 1.18+0.07c 2.0440.04a 1.71+0.06b
N 4.3740.04b 6.70+0.17a 6.85+0.22a
R . P 0.27+0.00b 0.38+0.00a 0.4140.02a
Bark and fruit
K 1.18+0.01b 2.51+0.04a 2.71+0.22a

(R 4T 2ot 5 A Al 5B s 22 57 85 3% (P < 0.05)

Data followed different letters in the same line indicate significant differences at 0.05 level.
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55.48~58.23 kg hm2, fgf L3 4 2.61~3.66 kg hm 2, %
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(81.35 kg hm?)>7 a (77.81 kg hm?)>5 a (75.63 kg hm),
AR REZER. 9 a MDA, HILRWFEIHE
EETHEEST 7. 5aEM9, N9a>7a>5a.
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Table 5 Annual nutrition return (kg hm-2at) of litterfall of Eucalyptus plantations

S i it % B % [T % B
Element Age (a) Leaf Branch Bark and fruit Total

N 5 36.02 64.92 9.30 16.76 10.16 18.32 55.48+0.38b

7 3271 58.97 7.29 13.15 15.47 27.89 55.48+0.73b

9 39.34 67.55 7.23 12.42 11.67 20.03 58.23+0.63a

P 5 1.85 50.49 0.94 25.72 0.87 23.79 3.66+0.02a

7 1.34 51.24 0.45 17.12 0.83 31.65 2.61+0.01b

9 1.62 59.18 0.48 17.53 0.64 2329 2.74+0.07b

K 5 8.94 54.23 4.56 27.66 2.98 18.11 16.48 +0.55b

7 8.94 45.36 4.59 23.30 6.18 3134 19.7140.53a

9 12.26 60.18 4.43 2174 3.68 18.08 20.37+0.63a

N+P+K 5 46.81 61.89 14.80 19.57 14.02 18.54 75.63+0.16b

7 43.00 55.26 12.33 15.85 22.48 28.89 77.81+1.2ab

9 53.22 65.42 12.14 14.92 15.99 19.65 81.35+1.32a

BTV - 5 VR 0 8 & 1K 47.86%~53.76%
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Fig. 2 Monthly changes in leaf nutrient restitution of Eucalyptus plantations with different ages
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