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Abstract: Fallow is one of the key practices used in traditional Chinese fir management system to sustain
long- term site productivity through increasing soil nutrient contents. The underlying principle of the
practice is based on the hypothesis that vegetative regrowth of native plants after fallow results in the
accumulation of high nutrient contents in these plants by increasing nutrient uptake due to their root
system. When the regrowth is slashed and retained on the site, the nutrients returned to soil can improve
site fertility. However, there is a deficiency of experimental data to validate this hypothesis. Based on the
data collected from research in Huitong Ecological Station in Hunan Province , China, biomass dynamic and
nutrient accumulation of natural restoration in a clear-cutting forestland of Chinese fir plantation were
studied.

Our results showed that during the first 4 years after fallow, the native grass community was
dominated in herbaceous species, such as Misocanthus floridulus, Arthraxon hispidus. Erigeron annuus.
In the fifth year following fallow., the vegetation became dominated in shade-intolerant shrub species. The
height of the native shrubs increased rapidly and formed different storeys depending on their species.
Alniphyllum fortunei and Ilex micrococca accounted for a large proportion of stumpage in the storey over
3m high. The storey of 2~3m high shrub was dominated in Liquidambar formosana, Melia azedarach and
Litsea cubeba. The total biomass of native vegetative regrowth following fallow increased from 1. 798t/hm *
in the first year to 16. 235t/hm?in the fifth year. The shrub component of the biomass ranged from 1. 048
to7.773 t/hm* and the herb component ranged from 0.75 to 6.929 t/hm?* In the fifth year following
fallow, the annual biomass production form vegetative regrowth was 4.18 t/C(hm® ¢ a), which
approximated the annual wood biomass production of a 7-year-old second-rotation Chinese fir plantation.
The biomass of regrowth benefited the soil in two ways: i) by litterfall and ii) by slashing regrowth
biomass. In the second year after fallow. the vegetative regrowth began to produce litter on the canopy
floor which ranged from 0. 892 to 2. 044 t/(hm? + a). The nutrients (N, P, K, Ca, Mg) accumulation of
plants in the fifth year of 0. 566t/hm?*, comprised of 0. 362t/hm?® herb and 0. 204t/hm? shrub. Thus, if the
vegetation is subsequently slashed and retained on soil surface, there will be 0. 566t/hm? nutrients added to
the soil. The concentration of organic matter, N, P, K, Ca and Mg in 0~ 10cm soil layer increased
markedly in comparison with that in soil of Chinese fir plantation prior to clear-cutting. Due to early litter
generation and nutrient accumulation produced by native regrowth in this system, fallow played an
important role in sustainable management of Chinese fir plantation. Litter decomposition rate, the role of
soil biotic on soil productivity and optimum fallow period, will be subject of further study.

Key words: Chinese fir plantation; clear-cutting forestland; natural restoration after fallow; biomass
dynamic; nutrient accumulation; soil nutrients; regrowth strategy
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Table 1 Number distribution of trees in different shade-

tolerance classes and height grades in the fifth year after

fallow

(H)

(trees/ hm?) Tree number in
Shade-tolerance . .
different height grades
classes

(Ulex micrococca) s H>=3m 2m<<H<3m H<2m
B 2~3m Shade-intolerance 84. 00 1402.00  13502. 00
( Liquidambar  formosana ) ( Melia Neutral 17.00 583.00 1966.00
Shade-tolerance 0 117.00  19350.00
azedarach) . (Litsea cubeba)
s . 2~3m ,
(Castanopsis fargesii) . (Castanopsis sclerophylla) (Acer oblongum) . (liex
purpurea) 2m (Maesa japonica) .
) s )
[15] 3
2.1. 1 2 1~5a o
0.75~6.929 t/hm’, 1~3a ,da . 1~3a
s sda s .
s o
2.1.2 1.048~7.773 t/hm?, ¢ 3
s 1~4a s 4 s . 1~4a
> >, s s
2 3
Table 2 Change in herb biomass over 1~ 5 year after Table 3 Change in scrub biomass over 1~ 5 year after

fallow in clear-cutting land of Chinese fir plantation

Herb biomass (t/hm?)

fallow in clear-cutting land of Chinese fir plantation

Scrub biomass (t/hm?)

Year(a)

Year(a) Leaf Stem Root Total
Aboveground ~ Underground Total 1 0. 226 0. 388 0. 434 1. 018
1 0.232 0.518 0. 750 B
9 1. 249 1147 2,396 2 0.708 1.102 1. 246 3. 056
3 3. 396 3. 603 6. 929 3 0. 621 1. 662 2.678 4. 961
4 3.740 2.963 6.703 4 0.761 1.912 2.679 5. 352
5 3.777 2. 641 6.418 5 1.434 3.954 2. 385 7.773
2.1.3 4 2a o s
0. 892 t/hm? 2.044 t/hm*, 4 ,
o , 2 7a s
b o
2.1. 4 la 1. 798t/hm?, 5a
16.235t/hm*C 1), s1~3a
s4a s 5 , o 5
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Table 4 Change in litter biomass over 1~5 year after fallow 16

in clear-cut land of Chinese fir plantation

16.235

b
o

Litter biomass (t/hm?)

441 Biomass (#/hm?)
ON MO ®mOoR R

Semi-
Year(a) Un-decom-
" (,ec,om decompo- Decomposition Total
position .
sition
1 0 0 0 0 !
2 0. 892 0 0 0. 892 £ (a)
---avse A Herb ——e—— MK Shrub
3 1. 350 0 0 1. 350 —e— FEHPW Litior —e—- B4 Total
4 0.905 0.511 0 1.416
5 0.513 1.277 0.254 2. 044
4.18 t/(hm?* + a), 7 2 1
(4.44 t/(hm? » Fig. 1 Biomass dynamic of natural restoration after
a))7 fallow in clear-cutting forestland of Chinese fir
2.2 5a plantation
2.2.1 S5a N. 20r
18+
P.K.Ca.Mg 5 11. 57, g 16
14}
0.87.8.25,8.57 2.54g/kg, 15. 68, 1. 43, g 12}
- 10}
17.36.8.65 3.5lg/kg. 5a i.. M
6
1.2 tg 4
C 2 s 2 Ca . : [
_ N P X a Mg
Sa 1.2 "k CNE SIREkMN 8 2EERNH
Shrob Herb Leaf 1 Leaf 2
2.2.2 5a
, 2
0. 647t/hm?,
) Fig. 2 Nutrients concentrations of vegetation after
0.362t/hm?*, _ .
) fallow compared with leaves of two generations of
0. 204t/hm?*, ,  0.080t/hm*C 5),5 - . .
Chinese fir plantations
N >K >Ca >Mg >
Po ’ o
5a, 0. 566t/hm? .
2.3
’ ' 5 5a
[18]
° Table 5 Nutrients accumulation of vegetation at 5 year
after fallow in clear-cutting forestland of Chinese fir
° (0~10cm) plantation
o Nutrient elements (t/hm?)
1 Item N P K Ca Sub 1
, 31. 56g/kg 25. 83¢/kg s ubTtota
( 4 Shrub 0.074 0.006 0.053 0.055 0.016 0.204
’ Herb 0.122 0.011 0.135 0.067 0.027 0.362
D ’ ’ Litter0. 028 0. 002 0.026 0.018 0.006 0.080
6a 31. 89g/kg. Total  0.224 0.019 0.214 0.140 0.050 0. 647
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6

Table 6 Changes of nutrients concentration in soils over 6 years after fallow and prior to clear-cutting of Chinese fir

plantation
(g/ke) Nutrient elements (g/kg)
L pH .
Sampling time Depth (cm) Organic matter N P K Ca Mg
0~15 4. 300 31.56 1. 45 0. 31 19. 27 1. 06 2.24
Soil samples prior to 15~30 4. 350 35.12 1.24 0. 26 19. 64 — 2.20
clear-cutting 30~45 4. 350 28.13 1.11 0. 26 19. 61 — 2.25
45~60 4. 250 21.45 0. 89 0. 29 19.22 2.15
la 0~15 4.620 25.83 2. 00 0.75 19. 05 1. 08 4.51
Soil samples over 1 15~30 4. 440 21.05 1.68 0.70 18.74 1. 07 4.45
year after fallow 30~45 4. 360 18. 71 1.46 0.56 21.11 1. 07 3.58
45~60 4. 480 17.76 1. 39 0.53 17.27 1. 08 3.71
2a 0~15 4. 880 31. 69 2.25 0. 39 24.76 1.44 2. 64
Soil samples over 2 15~30 4.620 23. 87 1.73 0. 36 23.81 1. 34 2.73
years after fallow 30~45 4. 650 17.02 1. 34 0. 34 21.81 1.52 3.00
45~60 4. 825 11.75 1. 22 0. 34 22.04 1. 38 3.08
S5a 0~15 4. 380 31. 25 1.68 0. 37 16. 22 1.10 3.45
Soil samples over 5 15~30 4.410 26.10 1.45 0. 35 16. 35 1. 10 3.57
years after fallow 30~45 4. 260 16.72 1.18 0. 34 16. 64 1. 10 3.75
45~60 4. 330 15. 98 1.15 0. 27 18. 61 1.10 3.03
6a 0~15 5. 055 31. 89 2.04 0. 39 27.68 1. 90 3. 00
soil samples over 6 15~30 4. 875 18. 61 1.52 0. 38 28.22 0. 94 3.21
years after fallow 30~45 4. 860 12.23 0.097 0. 34 28. 32 0. 89 3.20
45~60 4.760 12.00 0.123 0. 30 29. 00 0. 94 3.18
N.P.K.Ca.Mg 5 o
s , (0~10cm) .
b b
(15
b b
3
3.1
F.H. s la 2a
, ,5a [15]
3 .’ ’
bl | 1~4a s N
o Sa s 3m
s o 2~3m N
’ . 2~3m
, . N . 2m o
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