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Fine root morphology and carbon and nitrogen contents of
11 tree species in subtropical evergreen forest
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Abstract: [Objective)] Fine root morphology and relationship between chemical element contents and
root orders of 11 tree species in evergreen secondary forest in Dagangshan.,Jiangxi Province were studied.
[Method] 5 species infected by arbuscular mycorrhizae (AM) (Sapium discolor ,Michelia maudiae , Cun-
ninghamia lanceolata » Schima superba and Vernicia fordii) and 6 species infected by ectomycorrhizae
(EM) (Machilus pauhoi, Cyclobalanopsis myrsini folia , Alniphyllum fortunei , Castanopsis fargesii,

Loropetalum chinense and Catalpa ovata) in the secondary forest in Dagangshan were studied. Each indi-
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vidual root was graded by branching order method. Root length, specific root length,and C and N contents
of first five roots of each tree species were determined and compared. [Result] Length of fine roots in-
creased as the increase of root order for all species, while specific root length decreased as the increase of
root order. Except that carbon contents in the 5th roots of three species (Sapium discolor , Loropetalum
chinense and Catal pa ovate) were less than those of the 4th roots and carbon contents of the 2nd root of
Vernicia fordii was less than that of the first root,carbon contents of the rest 7 species increased as the in-
crease of root order. Nitrogen contents of 10 out of the 11 species (except Sapium discolor) decreased with
the increase of root order. C/N of 9 species increased as the increase of root order, while C/N in the 4th
roots of Sapium discolor and Catalpa ovate were slightly higher than those of the 5th roots. Fine root mor-
phology and C and N contents in the same order roots had significant differences. Root lengths,and C and
N contents of the 6 species infected by ectomycorrhizae were larger than those of the 5 species infected by
arbuscular mycorrhizae, while the specific root lengths of the 6 species colonized by ectomycorrhizae were
smaller. [Conclusion) Root lengths,specific root lengths,C and N contents and C/N of the first five roots
of all species had similar trend. The first roots (in the distal end of a root system) had the lowest root
lengths,C contents and C/N,and the largest root lengths and N contents. With the increase of root order,
root lengths,C contents and C/N increased, but the root lengths and N contents decreased. Root lengths,
and C and N contents of species infected by ectomycorrhizae were larger than those of the species infected
by arbuscular mycorrhizae. The obvious differences in fine root morphology and contents of C and N of 11
species indicated that different species had different adaptive strategies to underground environment and
use efficiencies of soil nutrient.
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Table 1 Species family,genus,life form and mycorrhizal infection type of the 11 species tested in subtropical evergreen forest
No. Species Family Life form mycorrhizal number
1 W 44 Sapium discolor Euphorbiaceae Y& 72 K Deciduous tree A R AR AME 5
2 WAL i Machilus pauhoi Lauraceae TR K Indeciduous tree AP T AR EMETS) 4
3 /N X Cyclobalanopsis myrsini folia — Fagaceae H8ETE K Indeciduous tree AN B AR EMLLS] 3
4 Wil &% Michelia maudiae Magnoliaceae 4T K Indeciduous tree A B R AMLLS) 5
5 UM Alniphyllum fortunei Styracaceae V& 72 K Deciduous tree A H AR EMOIS] 6
6 235K Castanopsis fargesii Fagaceae TR K Indeciduous tree AP T AR EMETS) 4
7 WA Loropetalum chinense Hamamelidaceae ﬁﬁz%iz%hif/subﬂree A FAR EMO 6
8 AR Cunninghamia lanceolata Taxodiaceae 4T K Indeciduous tree A B R AMLL 4
9 AAif Schima superba Theaceae 4 TF K Indeciduous tree A F AR AME 8
10 FEAR Catal pa ovata Bignoniaceae % 75 K Deciduous tree AR TR EMCE) 6
11 WA Vernicia fordii Euphorbiaceae Y% M- 75 K Deciduous tree A B R AML 6
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Fig.1 Root lengths for the first five roots of eleven tree species in subtropical evergreen forest

Lowercase letters within a species indicate significant difference (P<C0.05) among roots with different orders;

1—11. Species numbers (listed in Table 1). The same as below
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Fig. 2 Specific root lengths for the first five roots of eleven tree species in subtropical evergreen forest
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Table 2 Mean root lengths and specific root lengths of the five species infected by arbuscular mycorrhizae (AM) and

the six species infected by ectomycorrhizae (EM) in subtropical evergreen forest

SR K /mm Mean length

R

AR /(m « g7 1) Specific root length

Roor oo Pk R 512k B ALK P4 2 AR S1 A Bl RUR
AM EM AM EM
1 7.70+2.38 8.2340.51 59.91420. 99 38.45+6.67
2 19.97+1.15 22.3841.20 22.8144.57 20.2443.37
3 58.93+9, 24 72.64410.95 8.1841.88 5.4041. 23
4 101. 76 =13. 27 129. 78+15. 54 3.5341.32 1.52+0.13
5 162.13412. 30 201.154+23.58 0.75+0.18 0.44=+0.10
2.2.2 N&2 MNEAFUEFENL MWMHALN i FEXEF(P>0.05) HII SHMHAL N FEHERHN

B 7 2 T T R A 24 5 GO N & 88 4 91
R, SARAMIRHLUEE N SN 1 HARF] 5 9%
FR4 52 14. 48,10, 65,7. 69,6. 03 1 5. 70 g/kg.,
TEFPE R B 1 AR N SRR, 17 g/kg)
A 1 AR N &M (22,12 g/kg) . 114
PP 1~3 AR Z B N & &322 5 B3 (P<<0.05),
IERITREY SIRASITE S I VDY 7B w408 S -3 NI ()
it 1~5 AR Z B N & &7 7 B3 2% 7 (P<<0. 05),
(PRI N = RS I 7 NI N R 7 N 1 i
AR ARG 2 HMWZH N FEERARE
(P>0.05), £ 1.2 F1 3 g4 I, ] 76 718 g AR 41 21
N&®5HA 10 MMM FEEREZES (P
0.05), T 7€ 4 A1 5 ZAR b, @) 76 1 6 {5 il 4 G '

R1FN 2 AR SRR TC R 3 25 7 (P>>0. 05), fij
TE 3.4 A5 AR b, 2 W Ah 2 3% 9 R 55 LAt AR Fif 22
B (P<<0.05),

2.2.3 C/N  [ESArH, A TGRS S HaR. A 9
ARFP ) C/N BE T T i i 34, Hay 2 AR Fp
R S A A R 4 AR C/N B &5 F 5 HAR . 7F
i) @ AL AR 1 AR C/N BRIk (17, 93) AR fir 1 4%
HC/N e (39.93) . 11 ANREFRf i, B/t X
MEATHT 4 FAR ] C/N 22 57 1 3% (P<C0.05), M 5 2
AR Z 8] 22 AN 35 (P>0. 05) 4h, Hidy 9 AR Fh
1~5 ARz [\ C/N BfFALE B % 25 7 (P<T0. 05) . #
A C/NATE 1.2 F1 4 R 15 HA 10 AR AP TE
W] 5k 22 55 (P<<0. 05) il ALl Ak 4 C/N WIFE 2 A



50

Pl e MR K 0 AR

542 &

3R 5 H AR AP 22 7 B2 (P<T0. 05), 1 FEA
C/NATE 3l 4 MW EEHMWAMGEEREER

CEHE/(g kg™

N&B/(g- kg™

H1ZE 3 WAL 78 11 A A, 6 A0 AR AR R
PR RhBYRT 4 BAR CON FX & 88 5 MW AERR

Nitrogen content

Carbon content

600
540
480
420
360
300

6001
540F
4801

420

3601
300F

600
540F
4801
4201
3601
300F

(P<C0.05),7E 5 PR F W IL& % C/N 5 HAibf# Fl
2% H B3 (P<0.05),

2 3 4
- C bc -
| b | c & | c ¢
@
F a 5 F a a b - b -
| | | a
5 | 6 | 7
d
¢ b L
be £ b be g be b
a €
d i M a
9 10 d T
C L
be C 7 ab ke
ab - -
a
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
952
Root order
B3 AR F R E AR 11 AR ET 5 RARRMY C & it

Fig. 3 Carbon contents of the first five roots of eleven tree species in subtropical evergreen forest
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®3 THTEFZRIMHANEERRSIEEREFLHMMHHN C.NEEM C/N
Table 3 Carbon and nitrogen contents and C/N of the five species infected by arbuscular mycorrhizae (AM)
and the six species infected by ectomycorrhizae (EM) in subtropical evergreen forest
g C &+ /(g e« kg ') Carbon content N &4 /(g « kg~ ') Nitrogen content C/N
Root order A A= T AR AR A A1 A= AR AR A PAL A= T AR AR A Hh A AR A PAL A T AR AR A S TR B
AM EM AM EM AM EM
1 341.64+17. 30 357.91415. 44 14.01+1. 81 14.88+2.15 25.91%3. 60 26.15+3.03
2 372.22+18.47 395, 2646.99 10.52+1.51 10.75+1.59 37.5144. 40 40. 6045, 36
3 422.36+14.91 423.40+7.02 7.28+0.95 8.03+1.17 60,5445, 24 57.5246.71
4 422.45+22.97 461.20+9.99 5.89+0. 67 6.154+0.91 77.75+6.65 80.9148. 44
5 478.04+14.69 442.07£17.73 5.71+£1.06 5.69+1.04 95.60£17. 46 86.26+9. 48
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