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Accumulation of above-ground biomass and nutrients in swidden fallows: A
comparison between planted alder fallows and unmanaged grassy fallows in

Yunnan

FU Hong, CHEN Ai-Guo  (Xishuangbanna Tropical Botanical Garden. Chinese Academy of Sciences, Mengla, Yunnan 666303,
China). Acta Ecologica Sinica,2004.24(2) :209~214.

Abstract: Planting alder (Alnus nepalensis D. Don) in swidden fields has long been a traditional fallow management practice in
Yunnan province of southwestern China. Farmers may harvest the trees for firewood after about six years or, in the case of
longer fallow periods., they may be harvested for timber. To compare the above-ground biomass and nutrient accumulation in
planted alder fallows with those of unmanaged grassy fallows, plot measurements were taken in sample fallows in Ximeng
county, Yunnan province. The results confirm a higher above-ground biomass in the alder fallows than compared grass fallows
of similar ages. Nutrient accumulation in alder fallows exceeds that of grass fallows after two or three years. By six years. the
above-ground biomass in alder stands reaches about 69,640kg/hm”.roughly four times greater than grass fallows. This alder
biomass contains 557 kg/hm?* of N,which is three times that of grass fallows, 41 kg/hm?* of P and 265 kg/hm’ of K.,both about
double the levels found in compared grass fallows. These findings highlight alder’s role as an efficient fallow species that both
accelerates soil rejuvenation and provides harvestable products.
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, “ ” [3] s
. N N (Indigenous fallow management,IFM)
[110
3], IFMI, . ,
° B F748'\’ ’
) ) [9]0
, IFM R
1
1.1
1.1. 1 22°47 ~22°57", 99°25' ~99°33', . .
, . . . . . o 35km, 133. 84km?,
, 1500m 2000m s N o
1.1.2 . 15.3C, 2739mm, 5~10 90% . ,
1.1.3 . 37.83%, 22.56%, 36.75% »
22.70%, 14.05%,
1.2
1~14a .
1.2. 1 1~14a 3~6 . 10m X 10m .
20m X 20m . s R o 1~8a 3 , 2m s
N, C v o) Ws Wb WD, W) . (DBH) .
InV = —4.214+2. 859 X In(F)+0. 049 X In(DBH) R*=0.976
In(Ws)=—1.587+2. 982X In(H)+0. 063 X In(DBH) R?*=0. 969
In(Wh)=—1.493+2. 188 XIn(H)+0. 015X In(DBH) R?=0. 883
In(Wi)=—1.158+1. 649 XIn(H) R*= 0. 864
In(We)=—1. 039+ 2. 568 XIn(I1)+0. 048 X In(DBH) R*=0. 950
1.2.2 3~5 . S 5 1mX
1m s , s s s s
1.3
N  H,S0,-H,0, . ;P HNO,-HCIO, JHCI ,ICP-AES ;K HNO,-HCIO, JHCI ,ICP-
AES
2
2.1
2.1. 1 1 , , .
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s 12 126. 14m*/hm?, 85,306. 8kg/hm?,
1
Table 1 Change of Alder above-ground biomass
Dry weight(kg/hm?)
Density DBH Height Volume
Age(a) , ) ,
(trees/hm?) (cm) (m) (m?/hm?) Stems Branches Leaves Total
1 6200* 1.1
n=4 3187° 0.7
2 3925 2.75 3.4 11.95 6241. 6 2167. 3 2142.0 11365. 4
n=4 1696 1.24 1.1 10. 34 5627. 6 1525. 7 1204. 3 9194. 3
3 2880 6.79 6.1 36. 18 21739.1 5024. 2 3773.5 32211.1
n=>5 1766 1. 84 1.6 13.98 17882.0 3442.8 2315.5 24045. 6
4 3425 6. 37 6.2 39. 15 21658. 2 5373.8 4202.1 33385. 1
n=4 2813 1.38 1.9 15. 90 8825.9 2428.1 2251.3 13767. 8
5 2400 8.56 7.8 62. 33 35427.1 7309. 2 4959. 0 49991. 1
n=4 559 0.97 0.8 12.72 7561. 3 1195. 8 740. 6 9230.0
6 1900 10. 00 9.6 93.58 55080. 1 9202. 2 5479. 1 69640. 2
n==6 489 1.62 1.5 20. 41 13117.6 1185.5 586. 7 12208. 2
7 1550 9.79 9.1 60. 01 34877. 2 6282. 4 3899. 3 45936. 4
n=4 496 1.63 1.5 7.35 5063.7 9.1 385. 4 3370. 7
8 1233 14.63 10. 8 113. 27 69391.0 9139. 4 4712.1 77744. 6
n=4=4 58 2. 88 4.7 117.05 42676. 6 7677.1 3097.7 74298. 2
10 1287 12.55 11.9 89. 25 53968. 6 7766. 4 4290. 1 62902. 3
n=>5 1008 3. 66 4.6 29. 20 20687. 3 206. 7 897.0 12736. 8
12 912 16. 48 13.0 126. 14 77789.7 9774. 8 4812. 1 85306. 8
n=4=4 371 1.71 0.8 67.58 41727.7 5130.9 2468. 4 45164. 6
14 687 15. 64 13.1 66. 59 40638. 4 5496. 7 2872.9 46128.7
n=3 688 4. 14 4.1 11.08 8475. 1 302. 4 655. 8 3435. 5
a Mean;b Standard deviation;n Samples size; the same below
2.1.2 2 s 2
s s Table 2 Change of grass fallows’ up-ground biomass
2. 8t/hm?, 3a .
b - s Difference
’ 6a Age(a) F Y wmg N significance
(kg/hm?)
1~3a 0. 05 o 0.05 0. 01
2.1.3 1 s 1a 1 3 2974.7 1192.5 a A
2 5 3575.3 1590. 1 a A
’ 3 3 3770. 6 711.5 a A
4 4 6199. 2 1630. 4 ab A
3 6 5 3 12854. 3 8672.0 ab A
a a
’ 6 4 16780. 5 7166. 9 b A
° S Standard deviation;n Samples size
’ ’ 2~4a
b o b 9’
8a, s o
2.2
. NN 3.340%.0.221%.1. 246 %,
2.3
2.3.1 4 s 6a

1

7

s

49. 5kg/hm?.326. 9kg /hm?,

12a

665. 4kg/hm?*,
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N 3 . 4 s S
3
100000 - Table 3 Nutrients concentrations in alder fallow stands
E HEHICHD - Nutrients concentrations of dry matter (%)
_-_i'n
E G000 Plant . . .
a part N  Difference P Difference K Difference
é‘ 40000 significance significance significance
? | 0.05 0.01 0.05 0.01 0.05 0.01
20000 Stems 0.557° a A 0.044 a A 0.298 a A
o b i n=8  0.138 0.014 0.102
1234567 F21001213 Branches 0.734 a A 0.052 a A 0.356 a A
P! i e
DA Feliaw.ane: ) n=8  0.158 0.019 0.125
O #i A S ¥ HE Alder biomass
B EHEEEEAESR Giass Momass Leaves 3.340 b B 0.221 b B 1.246 b B
1 n=38 0. 342 0.032 0. 256
Fig.1 Contrast of up-ground biomass
4
Table 4 Estimated nutrient accumulations at alder fallow stands
Nutrient accumulations (kg/hm?)
Age N p K
(a)
Stems  Branches Leaves Total Stems  Branches Leaves Total Stems  Branches Leaves Total
1 B B 13.6° B B o 0.9 B B 5.6
n=4=4 7.3b 0.8 1.2
2 34.5 15 71.5 122. 2% 2.7 1.1 4.7 8.6 18. 6 7.7 26.8 53.0
n=4 31.3 2 40. 2 2.5 0.8 2.7 16.8 5.4 14.9
3 121.0 36.9 126.0 283.9 9.5 .6 8.3 20. 4 64.9 17.9 47.0 129.8
n=>5 99.5 25.2 77.3 7.8 .8 5.1 53.3 12.3 28.8
4 125.9 39.4 140. 3 300. 3 9.4 2.8 9.3 21.5 64.6 19.1 52.3 136.1
n=4 49.1 17. 8 75.2 3.8 1.3 4.9 26. 4 8.6 28.0
5 197.2 53.6 165. 6 416. 4 15. 4 3.8 10.9 30. 1 105.8 26.0 61.8 193.5
n=4=4 42.1 8.8 24.7 3.3 0.6 1.6 22.6 4.3 9.3
6 306. 6 67.5 182. 9 557.1 24.0 17/ Js2% 1 40. 8 104. 1 32.8 68. 2 265. 4
n==~6 73.0 8.7 19.6 5.8 0.6 1.3 39.2 4.3 7.3
7 194. 1 46. 1 130. 2 370. 4 1.5.% 4.7 8.6 27.0 104. 1 22.3 48. 6 175.0
n=4= 28.2 6.7 12.8 o 0.6 0.9 15.1 0.1 4.8
8 386. 2 67.0 157. 4 610. 6 30. 2 4.7 10. 4 45.3 207.1 32.5 58.7 298.3
n=4 41.1 56. 3 103. 4 29.8 3.9 6.8 220. 3 27.2 38.6
10 300. 4 57.1 143.3 500. 6 23.5 4.0 9.5 36. 9 161.1 27.6 53.4 242.2
n=>5 115.2 5 29.9 9.0 0.1 2.0 61.8 0.9 11.1
12 432.9 71.7 160. 7 665. 4 33.8 5.0 10. 6 49.5 232.2 34.8 59.9 326.9
n=4 232.3 37.6 82.4 18.2 2.6 5.4 124. 6 18. 3 30.7
14 226.2 40. 1 95.9 362.5 17.7 2.8 6.3 26.8 121.3 19.3 35.8 176.7
n=3 47.2 2.2 2 7 0.2 1.5 25.3 1.1 8.2
2.3.2 5 , 3a 2a ,
’ s 94’\‘63
1~3a o
2.3.3 6 [N s
. o
6a 1~3a 0. 05 5

2.3.4 2~ 4 s s
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Table 5 Nutrients concentrations of fallow-grass dry matter

Nutrients concentrations of fallow-grass dry matter (%)

Age N Difference P Difference K Difference
(a) significance significance significance
0.05 0.01 0.05 0.01 0.05 0.01
1 1.539* a A 0.243 a A 1.893 a A
n=3 0.109" 0. 053 0.184
3 1.374 ab A 0.189 ab A 1.588 ab AB
n=3 0.069 0.03 0.238
2 1.304 ab A 0.163 ab A 1.401 b AB
n=>5 0.147 0.053 0.132
4 1. 185 b A 0.129 b A 0.904 c B
n=4 0.043 0.012 0. 187
5 0.963 b A 0.13 b A 0.953 c B
n=3 0.309 0. 057 0. 043
6 1. 001 b A 0.115 b A 0.838 c B
n=4 0.101 0. 035 0.098
6

Table 6 Estimated nutrient accumulations at grass fallow

Nutrient accumulations (kg/hm?)

Age N Difference P Difference K Difference
(a) significance significance significance
0.05 0.01 0.05 0.01 0.05 0.01
1 45. 1% a A 7.5 a A 57.4 a A
n=3 15.1" 4.5 28.1
2 49. 3 a A 7.7 a A 59.8 a A
n=5 14.3 3.2 9.8
3 51.6 a A 7.0 a A 60.7 a A
n=3 .2 0.2 20. 3
4 73.6 ab A 8.0 ab A 54.2 a A
n=4 20.6 2.3 6.8
5 115.1 ab A 13.6 ab A 122.9 a A
n=3 80.4 4.8 85. 8
6 171.6 b A 19.3 b A 137.1 a A
n=4 88.6 8.8 43.7
3
3.1
6a s 6a
N s 5~ 6a N
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Fig. 2 Contrast of N accumulations
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Fig. 3 Contrast of P accumulations
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3.2
. Lol 6a o
s s 1~2 s
[10,11] R [12]
. 6a . 250. 4kg/hm?,
171. 6kg/hm?, 3
, .C/N . . , sl
) 7, 6a 20. 4 kg/hm* .
6a 19. 3 kg/hm? s . s
[, )
[12]0
. 7, 6a 132. 7 kg/hm®
,6a 137.1 kg/hm? s .
IFM.,
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