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Estimating fine root production and mortality in subtropical Altingia grlilipes and

Castanopsis carlesii forests

HUANG Jinxue'*, LING Hua'?, YANG Zhijie'*, LU Zhengli'*, XIONG Decheng'?, CHEN Guangshui'>, YANG
Yusheng'? | XIE Jinsheng'*

1 State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China

2 Institute of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China

Abstract: The turnover of fine root, the most dynamic component of root system, play an important role in nutrient cycle
and energy flow in forest ecosystems. Fine root production and mortality in two subtropical evergreen broadleaved forests,
Altingia grlilipes forest and Castanopsis carlesii forest, in Wanmulin Natural Reserve, Jian-ou, Fujian province, were
monitored for more than two consecutive years by using both minirhizotrons and the exvacation methods. The objectives of
this research were to: (1) analyze the seasonal patterns of fine root production and mortality; (2) to examine the allocation
of both root production and mortality among different soil depths, root diameter classes and orders. In order to extract
biomass data of individual root from root image, the relationships between root biomass (M) and root diameter (D) and root
length (L) were established: M = 0. 4671 D’L for Altingia grlilipes, and M = 0. 5869 D’L for Castanopsis carlesii,

respectively. Though there were no significant differences (P>0.05) , annual fine root production and mortality in Altingia
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grlilipes ( (230.1+162.8) g-m ™ a™ and (188.8%75.5) g-m »a”', respectively) were slightly higher than those in
Castanopsis carlesii ((214.5+185.8) g-m ™ a™ and (178.8£26.5) g-m~-a™", respectively). Fine root production
reached a peak in the spring, and showed a normal distribution in 2009 in both two communities. There was a significant
correlation between fine root production and monthly precipitation (P<0.01, r=0.566) in Castanopsis carlesii . Fine root
mortality fluctuated seasonally in these two forests. The peak of fine root mortality occurred mainly in summer and autumn in
Castanopsis carlesii and in fall in Altingia grlilipes. The fine root production of these two forest communities appeared mainly
in the top soil layer (0—40 c¢m), accounting for 88. 6% and 95. 1% of the total production in Altingia grlilipes and
Castanopsis carlesii , respectively. Fine root mortality had the same distribution pattern, and made up to 89. 7% and
99.2% of total mortality, respectively, in the 0—40 c¢m layer. In addition, the maximum of fine root production (Altingia
grlilipes: (131.7+91.4) g-m™a™"; Castanopsis carlesii ; (108.6+100.4) g-m™a™") and mortality (Altingia grlilipes :
(106.4%69.5) g-m™a™"; Castanopsis carlesii : (99.7+2.4) g-m™a™") of these two forest communities appeared in the
2040 cm soil layer. With the root diameter increases, the number of root growth and death decreased, while fine root
production and mortality had no corresponding tendency with diameter. Root production occurred mainly in 0—Imm, which
accounts for 90.4% of total production in Altingia grlilipes and 96. 1% in Castanopsis carlesii . Furthermore, fine root
production in 0.3—0.6 mm was (100.0+44.0) g-m™a”" in Altingia grlilipes and (94.8+90.4) g-m™>a™" in Castanopsis
carlesit , which was the highest among different root diameter classes. Fine root mortality had the same trend with
production, which accounted for 95. 5% and 100% of the total fine root mortality in O—Imm in Altingia grlilipes and
Castanopsis carlesii , respectively. Root production and mortality of the first root order were much higher than those of the

higher order in both two forest communities.

Key Words: evergreen broadleaf forest; fine root; production; mortality ; minirhizotron
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Fig.1 The relationship between root biomass and product of the square of root diameter and root length in Altingia griilipes and

Castanopsis carlesii
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Table 1 The relationship between fine root production, mortality and environmental factors in Altingia griilipes and Castanopsis carlesii

7= Production BET- Mortality
AR BT T Kk AT T KAk
Altingia grlilipes Castanopsis carlesii Altingia grlilipes Castanopsis carlesii
A ¥ Temperature 0.100 -0.013 0.362 0.264
A BEIK & Percipitation 0.313 0.566 ** 0.376 -0.135

% R R A IR B B3 K (P<0.01)
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Fig.2 Mean monthly air temperature and precipitation and dynamics of fine root production and mortality in Altingia grlilipes and

Castanopsis carlesii

3) s PIARPREETS AR A r= FAE T~ e/ ME Y 7E £ )2 40—60 em
2.4 BRYFTH

AR R, PRI AR AN [RI AR G 4B AR A 7 R AR T 800 W B AR R ny 3 R s/ (18 5) L (H G
BRI AN R AR G AR AL 7 I R BEAR 2 A 14 SR 2 AR 38 R s/, Lm0 B T A0 0—1 mm 4 AR
A7 TP 90. 4% | T KA I I 155 3K 96. 1% 5 H =3 ¥ RN 0. 3—0. 6 mm 4HAR (1942 7= Fe K, 43 5k
(100.0+44.0) g-m™>a™ (1 4) F1(94.8+90.4) g-ma™'(E4), ARICTIRFEIH AL E 4iFRET T H
FUKAH 0—1 mm AR f7 BAET 519 95. 5% F1 100% , ST 7, AUARBT T AR R ANAR A= 7= At T — 2 AR
PR R (K 6) .

http ; //www. ecologica. cn



14 48] PR AF . PO AR BT TR I T AR AR B A 7 AISE T B 2 4477

AL A R MRS
Fine root production/(g-m2-a™") Fine root mortality/(g-m2-a™")
0 50 100 150 200 250 0 50 100 150 200 250
" ;
®E ‘ ! I ——
X2 0w — 00 77777777 R
H= s J
& . I
? L HH O 20 T4
40—60 40—60 5
O K

B3 RMRNEEARESNETHEESS

Fig.3  Vertical distribution of fine root production and mortality in Altingia grlilipes and Castanopsis carlesii
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Fig.4 Production and mortality for different root diameter classes in Altingia grlilipes and Castanopsis carlesii
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Fig.5 The number of birth and death for different root diameter classes in Altingia grlilipes and Castanopsis carlesii
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Fig.6 Production and mortality of fine roots with different orders in Altingia grlilipes and Castanopsis carlesii
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