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Seasonal changes of fine root traits in Pinus taiwanensis Hayata at different

altitudes in the Wuyi Mountains
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Abstract: Fine roots are the main organs for plants to absorb nutrients and water, and there are important effects of their
functional traits on forest ecosystem functions. In this study, we collected the fine roots of Pinus taiwanensis Hayata at
different altitudes (1,200, 1,400, 1,600, 1,800, and 2,000 m) in the Wuyi Mountains in different seasons ( spring,

summer, autumn, and winter) , and investigated the altitudinal and seasonal variation in fine root traits. The results showed
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that; (1) the specific root length ( SRL) and specific root area ( SRA) of P. taiwanensis firstly increased and then
decreased with altitudes, and the average values were (9.32+0.35) cm/g and (276.41+68.10) c¢m’/g; respectively, root
tissue density (RTD) firstly decreased and then increased with altitude with an average value of (0.16+0.05) g/cm’. The
root diameter ( AvgDiam) did not change significantly among altitudes, and the mean value was (0.097+0.004) cm. Both
SRL and SRA reached a maximum at the altitude of 1,600 m, while the maximum values of RTD and AvgDiam appeared at
altitudes of 1,800 or 2,000 m, respectively; (2) SRL and SRA reached a maximum in summer or autumn, and RTD and
AvgDiam maximum appeared in winter or spring, respectively. Moreover, season and elevation had significant effects on fine
root traits( P<0.01) , but not when acting together( P>0.05) ; (3) there was a significant allometric relationship between
SRL and SRA( P<0.01), and the exponent was>1. Negative isometric relationships were found between SRL and RTD, but
SRL showed a significant negative allometric relationship with AvgDiam ( P < 0.01 ). Significant negative allometric
relationships were found between both SRA and RTD, and RTD and AvgDiam( P<0.01). However, there was no allometric
relationship between SRA and AvgDiam. Our research showed that the fine root traits of P. taiwanensis tended to increase
the SRL and SRA at an altitude of 1,600 m, but tended to increase the RTD and AvgDiam at altitudes of 1800 or 2000 m,
respectively, which was similar to the fine root traits of P. taiwanensis from summer and autumn to spring and winter.
Moreover, fine roots of P. taiwanensts preferred to invest in SRL than SRA for increasing nutrient absorption at altitudes of

1,600 m and in summer or autumn.

Key Words: altitude; seasonal dynamics; fine root traits; Pinus taiwanensis Hayata; Wuyi Mountains; allometric

growth relationship
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Table 1 The basic characterisitcs of Pinus taiwanensis Hayata along elevation gradient( Average +SE)

HALHS R R AR
— The characteristics of Pinus taiwanensis Hayata The basic characteristics of soil
£ I G % s o = ;
e il T AR 2 2 P
Density/ Average Average Total C/ Total N/ Total P/
(#k/hm?) DBH/cm height/m (mg/g) (mg/g) (mg/g)
1200 717.25+65.08¢ 23.99 +0.79a 16.19+0.46a 98.75+1.60a 5.84+0.07a 0.19+0.01¢
1400 1991.12+256.73a 14.25+0.36b 13.29+0.23b 77.02+5.27b 4.20+0.19¢ 0.15+0.01¢
1600 1533.36+370.90b 14.53 +0.40b 10.49+0.16¢ 97.42+6.78a 5.74+0.38a 0.27+0.03b
1800 417.29+130.98¢ 14.84 +0.69b 6.22+0.20d 66.66+1.22b 5.03+0.09b 0.27+0.01b
2000 525.00+160.73¢ 13.17 +0.66b 4.76+0.14d 76.76+2.96b 5.76+0.17a 0.43+0.02a

NG TR F R AN R A E) A7 15 .35 22 5% (P<0.05)
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D553 e H 3 Mk ELA BUORIPE 0 B LA PR HEA  F5AR e P e b 3 AN [E B9  RLAERE T N BE AR T R 0.5—
1 m Z[8] B8 I5 W08 B4 s A Z 9 72803 1~ 20 em x 20 em X 20 em (3R 4% 0—20 cm 25 A% E
&b MdrbRid, A RIS YR P B TR PR, R 2 R MR R AR R AR B SR R S i
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2.1 B IFAYIAR YRR B IR 3 (1478 Ak

R RIVE B3 LA AR FEAR K (SRL) 5 1 25 25 5 (P<0.05) , B4R A5 56 FF (1200—1600 m ) Ji5 [ ( 1600—
2000 m) A, 1600 m 4L SRL & E 5T 1200 ,1800,2000 m( P<0.05) (£ 2) . 404 FeAR M A2 (SRA ) 1E
i BA B # 2 5 (P<0.05) , fe i (E AL FAE 1600 m, 7E 1800 m 3K £ A%, SRA B 754k KE 5 SRL
MH—E(F2) . 4IRALUEE (RTD)ZE 12001800 m &2 & T 14001600 .,2000 m( P<0.05) (£ 2) , 4R
PR #2 ( AveDiam ) FEVEIR A] LA 3525 - ( P<0.05) , 7E 2000 m 35 , 78 1800 m MK IS, {0 AvgDiam
FEARBEMIR & B E N (R 2) .

£2 FLMMEREIK SRL SRA RTD #1 AvgDiam Bk 254 4HF

Table 2 Fine root characters of Pinus taiwanensis Hayata ; characters of changes in SRL, SRA, RTD, AvgDiam with altitude

AR Fine root traits

Elcﬁji/m AR AR T AR MLV i PR ERE
SRL/(em/g) SRA/(em?/g) RTD/(g/cm®) AvgDiam/cm

1200 866.97+74.51b 238.77+14.87¢ 0.1898+0.009a 0.091£0.003bc
1400 950.57+63.35ab 297.07+18.27ab 0.1468+0.013b 0.101£0.002ab
1600 1128.05+83.58a 330.98+21.59 0.1359+0.010b 0.094£0.003bc
1800 883.80+68.87h 234.11x14.14c 0.2072£0.012a 0.086+0.002¢
2000 829.21+75.64b 281.10+15.80bc 0.1392+0.014b 0.113£0.010a

SRL, LA, Specific Root Length; SRA, HLAR T A, Specific Root Surface Area; RTD, #2ZHZ1%% %, Root Tissue Density ; AvgDiam, F-344R 4%,
Average Diameter ; AN [ F-F: 2 78 A [A) M 3 [BI A7 1E .3 22 55+ (P<0.05)
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Fig.2 Allometric relationships between fine root traits of Pinus taiwanensis Hayata
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