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Fine root traits of woody plants in deciduous forest of the Wuyi Mountains
WANG  Zhaoying', CHENG Lin°, WANG Mantang’, SUN Jun', ZHONG Quanlin"*, LI Man',
CHENG Dongliang'**

1 Fujian Provincial Key Laboratory of Plant Eco—physiology, Fujian Normal University, Fuzhou 350007, China
2 Administrative Bureau of Jiangxi Wuyishan National Nature Reserve, Shangrao 334500, China

3 School of City and Architecture Engineering, Zaozhuang University, Zaozhuang 277160, China

4 Institute of Geography, Fujian Normal University, Fuzhou 350007, China

Abstract: As important organs for plants to absorb water and nutrients, fine roots are of great significance in indicating the
growth and distribution of plants. In order to better understand the variation of fine root traits across species and structural
units (shrubs and trees) , here we collected fine roots of woody plants in deciduous forest of the Wuyishan National Nature
Reserve, Jiangxi Province, and studied their traits including root nitrogen content ( RNC), root phosphorus content
(RPC) , root nitrogen and phosphorus ratio (RN ;P ) , root tissue density (RTD) , specific root length (SRL) , and specific
root surface area (SRA). We found that the mean values of chemical traits; RNC, RPC and RN :P of woody plants in the
studied deciduous forest were (10.27+3.11) mg/g, (0.63+£0.17) mg/g and 16.36+2.61, respectively. The mean values of
morphological traits, RTD, SRL and SRA were (0.10+0.02) g/cm’, (1582.65+186.67) cm/g and (464.81+64.10)
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em’/g, respectively. The SRL of shrubs was significantly higher than that of trees (P =0.033), but there were no
significant differences in other fine root traits between shrubs and trees (P > 0.05). The RNC was positively correlated with
RPC but negatively with RTD; the RTD was negatively correlated with both RPC and SRA; the SRA was positively
correlated with both RPC and SRL. These results suggest that shrubs tend to increase the accessibility of water and nutrients
by increasing its SRL to enhance its competitive advantage over trees, and that woody plants in deciduous forest make a

trade-off between growth and defense by changing their SRA and RTD.

Key Words: fine roots; differences between species; correlation of traits; deciduous forest; Wuyi Mountains
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FEARAC (SRL) FLEARTHIFR (SRA ) SEAE R AR DN 55 1 08 42 2% R RIHE , i T AE R /s A 09 A R R o3 A 45
17 B LKD) IR A A S BRI T i
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FERPIE R EER  RAMYAS R AN TR e D Re Rk T i R B BT 22 31) , 78 X0 PR35 038 1 g 1 DA RO 5%
PRI 4 B8 A5 T A ANHE ), PR S e 2B K B P AR LR T R i i A L R R IR 5 AR
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Table 1 Soil C, N, P content in different soil layers ( Average+SD)

+JZ Soil layer/cm 4f% Total C/(mg/g) 4% Total N/ (mg/g) 4% Total P/(mg/g)
0—10 75.16+7.46 6.05+0.31 0.65+0.02
10—20 57.61+1.70 4.55+0.26 0.47+0.09
1.3 ZIHCRAE
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KR Ve, MR AR, 36 FHE X (EPSON Perfection V37/V370) FIHEANME . $5 5 K Ve B T (9 41AR
E e YNGR R TN TR e L R i
1.4 FEbRINE

(1) ZIRRAREK e BURARL, [ Microsoft Excel 2013 g st HAR ST 414 ( WinRHIZO Pro 2009b) 434
FREEUR AR P AARIRE (em) R (em®) FIEF (em?) .

(2) AR EE AT AIAR KRR , 75 65°C HOTREE FHET 72 h 2 fEE  HIH 7R FARE (53 0.01 g) .

(3) 4UARMRZH 2% (Root Tissue Density, RTD) (g/cm’) : 4R T (g) /4IARAF (em®)

(4) N AR (Specific Root Length, SRL) (em/g) : ARMRH (em) /4R TH (g) o

(5) 40AR HEAR T AL ( Specific Root Surface Area, SRA) (em®/g) : AR R (em®) /4R TE (g) .

(6) 4HARZ % & (Root Nitrogen Content, RNC) (mg/g) Fl 1355 2 & it . 40 AR & & 2 Al ik Z T R 4 Hr il
(Elemental Analyzer Vario EL II1) il %2 ; + 36k & & = AT R /0T ( Vario MAX) Il 5E ,

(7) MBS 5 (Root Phosphorus Content, RPC) (mg/g) Fll +3EmE & & . #7F H,S0,-H,0, 1 & 5 i
S 84 HT L (Skalar San ++) W 5E
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(8) 4HARZ M L ( Root Nitrogen/Phosphoruse ratio, RN:P) : 41AR & % & (mg/g ) / AR BE & 8 (mg/g) o
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0.3 :
0.2 0.2
0.1 ot YV N ]
6 8 10 12 14 16 18 20 22 03 04 05 06 07 08 09 10
ML 4 & RNC/(mg/g) MWk & RPC/(mg/g)
&
g 03 TS 1636 oy FHIE = 0.10
o PR =2.61 FRifEZE =0.02
S 02 / \\ 0.3
=
kS / 0.2
& 0.1
¥ / 0.1
=
=S| N A N P NS . .
= 10 12 14 16 18 20 22 24 0.04 0.08 0.12 0.16 0.20
AW L RN:P AL L% i RTD/ (g/cm®)
SEHIME = 1582.65
N SEHIME = 464.81
0.4 2 = 186. .
/ FRE-15667 03 /f\ b % = 64.10
0.3

0.2
0.2 /
" - [ ) 7 \\W:T
O 1 1 1 1 1 0 1 1 1 1 1 1 1
1000 1200 1400 1600 1800 2000 300 350 400 450 500 550 600 650
B SRL/ (cm/g) HLARTA SRA/(cm?/g)

B 1 ErERERE S mnE
Fig.1 Distribution frequency of fine root traits in deciduous forest
RNC: Root Nitrogen Content; RPC: Root Phosphorus Content; RN:P: Root Nitrogen/Phosphoruse ratio; RTD: Root Tissue Density; SRL: Specific
Root Length; SRA: Specific Root Surface Area
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Fig.2 Fine root traits of different life-form plants in deciduous forest

AFR/NEG FERR A — AR PERTE A 7 A= 15 3 AP 7E 3 22 7, OhR iR A AE 3 2253 (P > 0.05)

2.3 TEMARAIAR PRI ] 0 O R

i ¢ 3 A 3l ZEAIAR MR 2 18], RNC 55 RPC A B B & IEAC G R, 5 RTD 746 38 k¢
K Z& ,{HE5 RN.P SRL .SRA MAHIEEAR B3 ; RPC i85 RTD fF7EH W i & A G SE R {0 SRA fF7EH
L FIEADEE R RTD 5 SRA MMM B i, fF7E & W i 3 T G562 s RN P 5 H A 4RAR PR A AH S P 1y
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Table 3 Correlation coefficients of fine root traits in deciduous forests

AR i M & AT HEH 2% HARE
Fine root traits Ig RNC lg RPC Ig RN:P Ig RTD Ig SRL
B & 5 1g RPC 0.806**

AW 1g RN P 0.384 -0.237

HHALHE 1g RTD -0.439* -0.607 ** 0.226

AR K 1g SRL 0.007 0.207 -0.311 -0.285

HEAR A 1g SRA 0.394 0.592 ** -0.276 -0.916"* 0.626 **

#* R P < 0.05; " F/R P <001

3 Wit

3.1 VEFARGEAR PR I S A IR T

A (N) 58 (P) AW A B AN RIS 2 A 5 500 R, S 5P A K b BT i 8 T L
ALY A, 3 & B A E B VERY e A Y ER LG A o AR Y VTP R LR
HBRA AR 4 () - IR 2L & B (RNC) SN (10.2743.11) mg/ g, FHXT 5 T3 B AYF-1E 9.16 mg/g' ™ SR
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Fig.3 Relationships between fine root traits in deciduous forest
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