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i C.N (A) o 1 <0.5 mm
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Fig. 1 Relationship between root diameter and morphological parameters
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1

Table 1  Proposition of root tips root length root surface area and root volume in different classes to total roots

Root diameter/mm

Root Index <0.5 0.5~1 1~1.5 1.5~2 2-~2.5 2.5~3 3-~3.5 3.5~4 4~4.5 >4.5
96.38 3.28 0.27 0.07 0.00 0.00 0.00 0.00 0.00 0.00
36.83 51.59 8.12 1.17 0.55 0.45 0.46 0.34 0.26 0.23
16.05 53.77 15.49 3.29 1.93 1.87 2.29 1.98 1.69 1.64
3.65 37.72 17.57 5.61 3.86 4.57 6.89 6.61 6.43 7.09
3.1.2 ( 2),
2( A) 2(C) (P <0.05) (P >0.05)
2( D) (P<
2(B) o 0.86 ~ 0.01) .
1.35 mm 0.11 ~0.47g/cm’ 3.2
3.2.1
( 2), 3 2
4 ( 3), 1 ~5
( 2), 218.7% 30.9% 27.1% 16.6%
0.46 m’/m’ 6.7% 2 3
0.085 m*/m’ o
2 1-~5 ( + ) ( (P<0.05))

Fig. 2 Fine root morphology of Aleurites montana from the first to fifth order ( mean = SE) . Different letters indicate significant

difference among root orders at P <0.05 level
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2

Table 2 Relationships of root morphology biomass with root order by means of regression for Aleurites montana. Y is root diameter

specific root length root surface area density tissue density biomass respectively and x is root order

Index Regression model R* P
/mm Y=0. 8239 +0. 0046x +0. 02161 0.902 <0.05
/(m/g) Y =8. 6038 +48. 5365exp ~* >4 0.945 >0.05
/(m?/m*) Y=0.5959 —0. 1012x 0.905 <0.01
/( g/em®) Y =0. 9040 —0. 0045x — 0. 0004x> +0. 0042 0.995 <0.01
/( kg/m?) Y =0.0641exp( —0.5( (x —2.3880) /1.4458) 2) 0.990 <0.01
N N N.C C/N
( 3), N
N N C/N
(P>0.05) 0. 126 0.258 0.129
0.169, N
N \C C/N
o C (P<
0. 05) (P<
0.01) 0.568 0.438.
3.3 N.C
N C
3 1~5 4( A) C/N
(P<0.05) 4(B) . N
Fig .3 Biornass of the firs-t fi‘ve fine- roi)t- brand‘l orders for Aleurites 16.73 ~ 11. 83 mglg C
montana. Different letters indicate significant difference among root
orders at P <0.05 level 454.97 ~ 494. 43 mg/g C/N 28. 10 ~
42.58. N C/N 93%
5(A) C 50% 5(B) o

(P <0.01)
R 0.99
2.
3.2.2

3

0~1.5 mm N N

Table 3 Relationships of fine root morphology C and N concentration with biomass by means of regression for Aleurites montana. Y is specific

root length root surface area density tissue density N concentration C concentration C/N ratio respectively and x is fine root biomass

variable ( x) dependent variable ( Y) regression equation R? P
/(m/g) Y =26.7710 - 167. 8324x 0.126 >0.05
/(m? /m?) Y =0.0871 +4. 7889 « 0.438 <0.01
/(kg/m?) /(glem®) Y =0.4073 - 3. 8812« 0.258 >0.05
N /(mg/g) Y =11.4526 +56. 0702 0.129 >0.05
C /(mg/g) Y =499.3169 -617. 2567 x 0.568 <0.05
C/N Y =43.5636 - 172.3622x 0.169 >0.05
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Fig.4 C.N content

C.N

Different letters indicate significant difference among root orders at P <0.05 level

5

C/N

(

(P <0.05))

and C/N ration in fine roots with the first five root order of Aleurites montana.

Fig.5 Correlations of C/N ratio of fine roots with root tissue N and root tissue C in Aleurites montana

96.38% ;
69.82%
64.55% -

<0.5 mm
<1 mm

<2 mm

22

N

23
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Fine Root Characteristics and Relationship among Morphology
Biomass and Tissue N and C Contents of Aleurites montana Plantation

CHAO Lin' LIN Han'?> WU Chengzhen' > LIU Yanyan' JIA Lanxia’ HONG Tao'’
XIE Angiang' > CHEN Jianzhong® HONG Wei' >

(1. College of Forestry Fujian Agriculture and Forestry University Fuzhou 350002 China;
2. Key Laboratory of Fujian Forest Ecological System Process and Management Fuzhou 350002 China;
3. College of Ecology Resources Engineering Wuyi University Wuyishan 354300 China;
4. Foresty Bureau of Jianyang City Jiangyang Fujian 354200 China)

Abstract: Taking Aleurites montana plantation as the object measured root morphology biomass carbon and ni-
trogen concentration of the first five orders roots. Analyzed differences between different diameter root orders and
morphological parameter relationships of fine root biomass C and N concentration with fine root orders by means
of regression were discussed. The results showed that the root tips accumulative root length and surface area of root
d<1mm accounted for the majority of total roots accounting for the total respectively as 99. 66% 88. 42%

69. 82% ; Along with the fine root ascending from the first to fifth order root diameter increased from 0. 86 mm to
1.35 mm tissue density rose from 0. 11 g/cm’ to 0.47 g/ecm’  root surface area density decreased from 0.46 m”/
m’ to 0.085 m*/m’ specific root length reduced from 32.04 m/g to 16.41 m/g; Fine root diameter specific root
length surface area density tissue density biomass with root order can be represented by quadratic exponential

linear cubic or Gaussian peak functions; From the first to fifth fine root order contribution to the total biomass re—
spectively as 18.7% 30.9% 27.1% 16.6% 6.7%; Fine root tissue N concentration reduced from 16.73 mg/g
to 11.83 mg/g C concentration increased from 454.97 mg/g to 494.43 mg/g with ascending fine root order; Mo—
reover C/N ratio in roots was mainly affected by tissue N rather than tissue C concentrations the former affected
reached 93% the later only reached 50% ; These results suggested that there are systematic differences in fine root
morphology and structure biomass and tissue carbon and nitrogen contents among different root orders this pro—

vides an important basis for understanding fine root architecture and function of Aleurites montana.

Key words: Aleurites montana; fine root; fine root characteristics; fine roots tissue carbon and nitrogen contents



