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Abstract

Aims  Our objectives were to determine differences in fine root production, its relationships with environmental
factors, and its diameter- and depth-related distribution patterns between plantations of two subtropical tree spe-
cies differing in successional stages.

Methods Plantation forests of an early-successional species, Pinus massoniana, and a late-successional species,
Castanopsis carlesii, in Sanming, Fujian Province, were selected. Fine root production was monitored for two
years using minirhizotrons methods. At the same time, environmental factors including monthly air temperature,
monthly precipitation, soil temperature, and soil water content were determined.

Important findings 1) During the two years, there was significant difference in annual fine root length produc-
tion between these two forests, with annual production of P. massoniana plantation nearly four times that of
C. carlesii plantation. Fine root length production under both forests showed significant monthly dynamics and
maximized in summer, a season when most of fine roots were born. 2) Roots of 0-0.3 mm in diameter accounted
for the largest proportion of total fine root length production. Fine roots were concentrated mostly at the 0-10 cm
soil depth in P. massoniana plantation, but happened mostly at the 30—40 cm soil depth in the C. carlesii planta-
tion. 3) Partial correlation analysis suggested that, monthly fine root production of both forests was significantly
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correlated with both air temperature and soil temperature, while it had no significant correlation with either rain-
fall or soil water content. Linear regression analysis illustrated that monthly fine root production was more corre-
lated with air temperature and soil temperature in the P. massoniana plantation than in the C. carlesii plantation. It
was concluded that fine root production in the early-successional P. massoniana plantation was not only much
higher in amount, but also more sensitive to temperature, than that in the late-successional C. carlesii plantation.

Key words subtropical, Pinus massoniana, Castanopsis carlesii, successional stages, fine root production, tem-

perature, water
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Table 1 Repeated measures ANOVA on difference of monthly fine root length production in Pinus massoniana and Castanopsis carlesii plantations
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Fig. 1 Monthly fine root production and proportion of Pinus massoniana and Castanopsis carlesii plantation from January 2013 to

December 2014 (mean + SE).

www.plant-ecology.com



W B4 v AN 738 B B BUA) S RRAA AR RE N TARRO 4R AL~ BT 1075

=
wh
1

Ly
(=]
T

25

W B

05F ‘

00 1 - | 1

{7 Spring % Summer B Autumn % Winter
F17 Season

E J{fj_dk’} ani(.‘)' massoniana
- Ao kit Castanopsis carlesii

Seasonal production (mm-cm-2.season™")

=8
HE

TR i
AT

B2 IRk FOKRE N T k2013-20144F 41 KR 1 2545 A= 7 B
CFEMELFRAER ).

Fig. 2 Seasonal distribution of total fine root production in
Pinus massoniana and Castanopsis carlesii plantations during
the two-year experiment period (mean * SE).
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Fig. 3 Monthly mean air temperature, rainfall, soil temperature and soil water content of the experimental sites from January 2013
to December 2014. A, Monthly mean air temperature (<>) of experimental field, soil temperature of Pinus massoniana plantation (@)
and Castanopsis carlesii plantation (O). B, Monthly rainfall of experimental field (O), soil water content of Pinus massoniana plan-

tation (@) and Castanopsis carlesii plantation (O).
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Fig. 4 Correlation diagrams and regression equations of fine roots monthly production and environmental factors of the two forests.
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Fig. 5 Distribution among diameter classes for total fine root production of Pinus massoniana and Castanopsis carlesii plantations

during the two-year experiment period (mean + SE).
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the two-year experiment period (mean * SE).
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WIIRR R BREH A 5 0B, XM E FH AT RekE
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i 72 5 AN [F) B A KD R A 7 A7 AE 22 e B ARG 55
(e EPSH
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WF TR S 2 B 4R A 7 B 5 I 2= I AR AE
B R SRR IR R 2 SR A=
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AURA = B R . HIREEAEL, AHBFFTH Ko %)
UARA P RIS, X AT BE 2 K] D a6 1 i 72 4l
X R AR, W AERE K EM KB TR R, i
TR A= 7 B 7K 23 PR 7 ORI AR G BE 55 o K
N TARGERRA 7 IR A e VRS, X AT Re 53t
SR 5 IR B0 5% o A AT 5 IE S — L85 5 WG U1 1)
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