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B 353200)

W E ANBSYmaARNBESGEER, XTE ARSI EINRK, FHGHEHESR
REMERREELM N THEENEXN GRS MR T E, A ARSI EZHATELRKE,
N e & R i O S R o AN e i i R AR S W B O A R e
HREW. RFFMR(1~3 FR) B AR K Fr bk £ 8RR G 75 do el 7 2 Mg B 5 T & F AR
(4 F%) , AARALEEXT A AT B i1 FRE| 4 7 FE A i, T4 7 R R
HEMNER MM EEZN T AN, KFAEREL WETBRNTERmN & F R
RALE T B N2 B FE—EWE T ZFHE MR aRm AR kTR 4
LUK JE R R I W AR R 7 v By ) B R R R AR R R AN A AR AR R T F [ B
AREKE EREEFEER P RH EXREZR b RK b F TR ARK W7 R
B B R B A T oK A T SR BT 4k 2 AR 2 4 B Y R AR S B R R TR B

KB AL, ARVA; TEMmE; FoRe; REE

Plastic responses of fine root morphological traits of Castanopsis fabri and Castanopsis carlesii
to short-term nitrogen addition. JIA Lin-giao', CHEN Guang-shui'*, ZHANG Li-hong'?,
CHEN Ting-ting' , JIANG Qi', CHEN Yu-hui', FAN Ai-lian' , WANG Xue' ('School of Geographi-
cal Sciences, Fujian Normal University/Breed Base of State Key Laboratory of Humid Subtropical

Mountain Ecology, Fuzhou 350007, China; *Meteorological Bureau of Shunchang County in Fujian
Province , Shunchang 353200, Fujian, China).

Abstract; Nitrogen deposition will affect the morphology of fine roots and its absorption of nutrien-
ts, resulting in changes nutrient cycling in terrestrial ecosystems. In order to understand the effects
of nitrogen deposition on fine root morphological traits of Castanopsis fabri and C. carlesii, two ecto-
mycorrhizas tree species, we carried out in sifu experiment using the root bags method in an ever-
green broadleaved forest in the subtropical zone. The results showed that the plastic responses of
specific root length and specific root surface area of low-order roots (first to third order) to nitrogen
addition was higher than that of high-order roots (fourth order). The plastic responses of root tissue
density to nitrogen addition increased from the first-order to the fourth-order, while the average root
diameter of each order had no significant plastic responses to nitrogen addition. There was a certain
synergistic change between the plastic response of specific root length and specific surface area in
the low order fine root and the plastic response of tissue density in the high order fine root. The spe-
cific root length, specific root surface area and root tissue density of the two species showed opposite
plastic responses to nitrogen addition, indicating that different ectomycorrhizal tree species had dif-
ferent nutrient foraging strategies. C. fabri adopted rapid absorption strategy by increasing specific
root length, specific root surface area, and proliferation rate of fine root length, while C. carlesii
adopted a relatively conservative resource absorption strategy by increasing tissue density of fine
roots.

Key words: nitrogen deposition; fine root morphology; plastic response ; nutrient foraging; root bag
method.
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Table 1 Soil basic physical and chemical properties of 0—10 cm soil layer in different tree species communities

A pH TER AR R o s p

Tree species NH,*-N NO;"-N PO," Total C Total N Total P
(mg - kg™") (mg - kg™") (mg - kg™!) (g-kg™) (g-kg™) (g ke

B IF#% Castanopsis fabri 4.93+0.02 6.56+0.12 2.37+£0.04 0.80+0.12 27.62+0.45 2.26+0.02 0.44+0.01

ekt Castanopsis carleii 5.3520.02 5.79+0.83 2.97+0.24 1.00£0.09 35.0920.10 2.3620.06 0.3120.01

F2 AE4LEFTFEMRAERE L IEENHER

Table 2 Soil physical and chemical properties in the root bags of Castanopsis fabri and Castanopsis carlesii with different

treatments
fafh isi pH SR GESE A
Tree species Treatment NH,*-N NO;"-N Available P
(mg - kg™ (mg - kg™") (mg - k')
B CK 4.93+0.02a 19.47+1.49b 8.77+0.27b 1.05+0.12a
Castanopsis fabri T 4.72 +£0.02b 28.57+2.26a 11.45+0.99a 1.05+0.11a
Kt CK 5.350.02a 20.86=0.94a 9.37£1.12b 1.05+0.12a
Castanopsis carlesii T 5.18 £0.02b 23.37+1.40a 12.71+1.20a 0.92+0.15a

CK: X8 Control; T Ab¥f Treatment. A~ [f] “FHF 2 75 b 7] 2% R i 3 ( P<0.05) Different letters indicated significant difference between treatments at

0.05 level.
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Table 3 Effects of tree species, nitrogen addition, root order and their interaction on fine root morphology traits

T AR e O TR
Source Specific root length Specific root surface area Root tissue density Average root diameter
of variation F P F P F P F P
S 0.89 0.374 30.69 0.001 4.10 0.078 13.17 0.006
N 2.49 0.154 0.93 0.354 9.90 0.005 0.81 0.390
(0] 5267.75 <0.001 408.49 <0.001 617.12 <0.001 290.92 <0.001
SxN 71.51 <0.001 90.71 <0.001 235.47 <0.001 0.05 0.828
Sx0 81.02 <0.001 44.72 <0.001 9.12 <0.001 7.96 <0.001
NxO 4.07 0.014 2.35 0.088 1.38 0.263 0.65 0.587
SXNxO 14.03 <0.001 11.50 <0.001 13.95 <0.001 0.19 0.906

S: WA Tree species; N: Jiti%& Nitrogen addition; O: J¥Z% Root order.
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Fig.1 Effects of nitrogen addition on fine root morphology traits of different tree species.

Sy VA Castanopsis fabri; S, : Kk Castanopsis carleii. CK ; Xt iR Control; T: A Treatment. | [i] The same below. S: BEFP Tree species; N i
% Nitrogen addition. ns; P>0.05; * P<0.05; * * P<0.01.[fl—FHAF/NG FHER RN Fp A A B2 A (] 25 57 B3, R — Ab PR [ K5 5
BEZFEIR AN ] G ) 24 E%(P<0.05) Different small letters in the same root order indicated significant difference among different tree and treatment
combinations, and different capital letters in the same treatment indicated significant difference among different root orders at 0.05 level.
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tion rate of different tree species.
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Fig.3 Plastic responses of fine root morphology traits of different tree species to nitrogen addition.

SRL: AR Specific root length; SRA: HFETFL Specific root surface area; RTD: ZLZUHE Root tissue density; AD: FIJH B 4% Average root
diameter. AN 7] K5 T 5EFR R[] — 5 AN IR R 0] 22 57 25, AN )/ NG B30 Rl —REF AN [] i 1) 22 57 {2, 2 (P<0.05) Different capital let-
ters indicated significant difference between different tree species in the same root order, and different small letters indicated significant difference among
different root orders in the same tree species. * ﬂi‘é‘]ﬁﬂ[ﬁ]@ﬂ%(F<0.05) Plastic response was significant at 0.05 level.
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Table 4 Pearson correlation coefficients among plastic
responses of fine root morphology traits of the same root
order to nitrogen addition

FF ek Y20 )i AR eRW AU
Root MR Specific Specific root Root
order Morphology root surface tissue

trait length area density
1 SRA 0.933" "

RTD -0.921" " -0.948" "

AD 0.265 0.445 -0.354
2 SRA 0.942" "

RTD -0.878 "~ -0.872" "

AD -0.222 -0.105 -0.087
3 SRA 0.963 " *

RTD -0.831" " -0.830" "

AD -0.211 -0.176 -0.137
4 SRA 0.878 " *

RTD -0.769 " * -0.702"

AD 0.293 0.293 -0.354
SRA: LZRMF Specific root surface area; RTD: HRAILI% EF Root tis-
sue density; AD: SEHJHR H 42 Average root diameter. * P<0.05; * * P
<0.01.
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