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Abstract: [ Background | Soil and water conservation is one of the major ecological functions of
plantations, which may be affected by plant species composition and age of the plantations. There are 69
million ha plantations in China, which is composed of tens of thousands of plant species including both
native and exotic species. These plantations have played important role in soil and water conservation. A
study at Heshan National Field Research and Observation Station of Forest Ecosystem was conducted.
[ Methods | Five kinds of young plantations and four mature plantations were selected, and runoff fields
were built under all plantations in order to have the long-term data. Runoff was monitored by automatic
level logger placed in every plot. Bed load sediment data was collected at the end of each year.
Characteristics of runoff and bed load sediment of each plantation were analyzed with ANOVA.
[ Results | Mature plantations functioned better than young plantations in terms of runoff reduction, the

former reduced runoff by 64. 2% compared to young ones in six years (2008 —2013). The annual mean
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runoff of young plantations was 159.4 mm, with the order of EUl ( Eucalyptus wrophylla) < M1
( Eucalyptus urophylla) < AC (Acacia crassicarpa) < M2 (30 species mixed forest) < CH ( Castanopsis
hystrix) . Monthly mean runoff was 13. 29 mm within the range of 9. 22 to 16. 59 mm. The annual mean
runoff of mature plantations was 57. 1 mm, with the order of EU ( Eucalypius urophylla) < AM (Acacia
mangium) <SS (Schima superba) <PM ( Pinus massoniana). Monthly mean runoff was 4. 34 mm within
the range of 3.22 to 6. 04 mm. On the study of soil erosion, the average bed load sediment of young
plantations (3 — 7 years) was 7. 14 times of mature plantations (24 —28 years). Bed load sediment
varied with plantation type in the order of AC < M1 < M2 < EUl < CH for young plantations and in the
order of SS < AM < EU for mature plantations. In 2010, the bed load sediment amount of all plantations
except CH began to reach a steady low level, while in 2012 all plantations were at a steady low level.
[ Conclusions ] Soil and water erosion from different plantations show a significant downward trend
through young plantation stage. Fucalyptus spp. is a better candidate for water conservation both in young
and mature plantations, but Castanopsis hystrix and Eucalyptus spp. do not act well in reducing bed load
sediment in young plantations. Pinus massoniana’s bed load sediment is significantly higher than other
forest types of mature ones, though the differences of quantity in runoff among different forest types are
not big in the long-term restoration. In both young and mature forests, the mixed forests are better than
monoculture forests in water and soil conservation.

Keywords: southern subtropical area; mature plantation; young plantation; surface runoff; soil and

water conservation
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Fig.1 Surface runoff coefficient and monthly mean rainfall
in the experimental area of the mature plantation
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Tab.1 Dynamics of rainfall and runoff in young plantation from 2008 to 2013

s N T AR N N . )
: 10 RS M1 30 YIFRIRAE M2 R EUL SR AC £THE CH
Young plantation forest
(EXITE Y3 [ (EXTE Y3 [N [EXITE Y1
PR AR RNy (SR it i B
e Runoff Runoff Runoff Runoff Runoff
Rainfall”  Runoft/ Runoft/ Runoft/ Runoft/ Runoft/
Year coefficient/ coefficient/ coefficient/ coefficient/ coefficient/
mm mm mm mm mm mm
% % % % %
2008 1831.3  237.8 13.0 321.2 17.5 207.6 11.3 387.3 21.1 412. 4 22.5
2009 1515.5 199.4 13.2 213.1 14. 1 171.7 11.3 210.7 13.9 227.6 15.0
2010 1709.0 91.9 5.4 162.0 9.5 80.8 4.7 73.8 4.3 133.3 7.8
2011 1132.4 38.9 3.4 99.5 8.8 39.0 3.4 73.9 6.5 75.2 6.6
2012 2217.3 94.5 4.3 184.2 8.3 95.5 4.3 149.5 6.7 203.6 9.2
2013 1768.0 115.6 6.5 116.5 6.6 61.9 3.5 119.4 6.8 118.0 6.7
FHf
1695.6 129.7 7.6 182.8 10. 8 109. 4 6.4 169. 1 9.9 195.0 11.3
Mean
(% 21.2 57.3 57.0 43.7 38.4 60.3 59.3 70. 1 64.7 61.7 55.9
2 20082013 AN TARKE T 5125 504
Tab.2 Dynamics of rainfall and runoff in mature plantation from 2008 to 2013
BN TR .
: A AM L EU A SS LA PM
Mature plantation forest
P R Rl i ht (e i (ENiRiY [EE i [EXE it (e
2]
v g Rainfall/ Runoft/ Runoff Runoft/ Runoff Runoft/ Runoff Runoft/ Runoff
ear
mm mm coefficient/ % mm coefficient/ % mm coefficient/ % mm coefficient/ %
2008 1932.0 74.1 3.8 43.7 2.3 44.2 2.3 91.6 4.7
2009 1615.6 72.0 4.5 30.7 1.9 41.1 2.5 79.9 4.9
2010 1625.8 66. 1 4.1 37.9 2.3 35.6 2.2 60. 6 3.7
2011 1194.5 31.0 2.6 28.5 2.4 17.9 1.5 44.3 3.7
2012 2196. 8 75.8 3.4 52.5 2.4 56.3 2.6 104.9 4.8
2013 1963.5 63.3 3.2 58.5 3.0 52.8 2.7 90.2 4.6
SEHME 1754.7 63.7 3.6 42.0 2.4 41.3 2.3 78.6 4.4
Cv 20. 1 26.3 18.3 28.4 14. 6 33.3 18.8 28.5 12.5

AR R = (brrfEfn 2/ F44{H) x100% . Notes: Coefficient of variation = ( Standard deviation/Mean) x 100% .
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Tab.3 P value of repeated measurement ANOVAs for young plantation and mature plantation during 2008 —2013

M Age AEAY Year B x 4E0r Age x Year
F P F P F P
TR FEL Runoff coefficient 27.007 0. 001 70.951 0. 001 66.611 0. 001
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Fig.2 Average annual runoff coefficient of mature plantation from 2008 to 2013
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Tab.4 P value of repeated measurement ANOVAs with young plantation and mature plantation

ANt Age AEA)Y Year P x £ Year x Age
F P F P F P
HEFL 5 Bed load sediment 4.822 0.070 7.472 0.034 7.570 0.033
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