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Effects of thinning intensity on fine root biomass and morphological
characteristics of middle-aged Pinus tabulaeformis plantations in the Huanglong

Mountains

YOU Jianjian, ZHANG Wenhui® , DENG Lei, YU Biyun, LI Gang, HE Ting, FAN Rongrong
Key Comprehensive Laboratory of Forestry in Shaanxi Province, Northwest A& F University, Yangling 712100, China

Abstract: Pinus tabulaeformis plantations play an important role in local water and soil conservation and ecological
protection in the Loess Plateau. Because of the large surface area, short life span, and rapid turnover, fine root systems
were considered an important part in material cycling, energy transportation, and soil and water conservation of the forest
ecosystem. This study was conducted in a middle-aged P. tabulaeformis plantation, located in the Huanglong Mountains,
south of Loess Plateau, China. Thinning was performed on three occasions in 2008 following afforestation; light thinning,
medium thinning, and heavy thinning. Three replicates of thinned and un-thinned treatments (20 mx30 m) were selected
in our research. Basic data of fine root biomass and morphological characteristics were collected from three soil depths (0—
20 ecm, 20—40 cm, and 40—60 cm) via root drilling methods. The results showed that fine root hiomass increased with
increasing thinning intensity up to the medium thinning treatment and then decreased in the heavy thinning treatment. Fine

root biomass in the 0—20-cm soil layer decreased significantly ( P<0.05) under heavy thinning intensity compare with other
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treatments. The proportions of fine root biomass in the 20—40-cm and 40—60-cm soil layers increased with increasing
thinning intensity. The differences in root length density and root surface area density between different thinning intensities
and different soil layers were significant (P < 0.05) , and exhibited a similar trend as the fine root biomass. With increased
thinning intensity, specific root length and specific surface area of fine roots increased, and the differences were significant
under heavy thinning (P<0.05). Light and medium thinning had a significant effect on finest diameter fine roots (0—1.0
mm ) , but no significant effect on fine roots (1.0—2.0 mm) (P<0.05), whereas heavy thinning had a significant effect on
all roots (0—20 cm) (P<0.05). Fine roots may be distributed in the deep soil layer after thinning. Compared with fine
roots , the finest ones were more sensitive to different thinning intensities. In this study, fine root biomass (1022.43 g/m”) ,
along with the root length density and root surface area, peaked at the medium thinning intensity, which could be the

appropriate silviculture practice for tree growth.

Key Words: thinning intensity ; middle-aged P. tabulaeformis plantation; fine root; biomass; morphological characteristics
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anceolata ) TP EL ( Elymus dahuricus) .
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Table 1 General information of the sample plots

NN FEHLA N HEZ 1 B 1A I A S FA A 1 -5 56 e
Bl e 217 pron Vﬂﬁ K @?fi i‘ﬁx 1?321 ¥4 A SPE AR S22 ek i
Thinnine ¢ Ave/: Size of plots/ Altitude Slope Slope Average Average Average

fnmg ype gerd (mXm) /m /(%) position DBH/cm tree height/m crown width/m

CK 27 20 %30 1482 10 2 10.18+0.33 6.71+0.15 1.82+0.08

27 20%30 1474 12 LYefi 11.00+0.66 6.89+0.12 2.19+0.11

I 27 20x30 1481 10 A 11.56+0.53 6.93+0.20 2.55+0.09

27 20%30 1452 15 LYefi 13.25+0.50 7.01+0.23 3.23+0.15
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Table 2 Effect of different thinning intensities on fine root biomass of P. tabulaeformis plantation

+JZ Soil layers/cm SR

] e Al
Thinning type 0—20 20—40 40—60 Total biomass/ ( g/m?)
CK 601.55+50.19Aa 130.47+23.84Bb 44.35+7.88Bb 776.37+98.92C
I 613.78+88.83Aa 154.22+23.84Bb 61.84+11.19 Bb 829.84+81.56BC
I 706.91+64.57Aa 230.48+33.21ABb 85.04+6.06Bc 1022.43+102.33AB
il| 544.63+61.04Aa 264.09+28.97Ab 161.99+25.2Ab 970.71+£54.91B

ARG RN AN [7) [l i B i) 22 S 3 | AN TR)/NE TR R R AN IR] )2 ) 22 S i 35 ( P<0.05)

2 WTIE SR AR A P 3 B A 7E 0—20 em )2, d7 0—60 em )2 4I1AR B =AY L B4k
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H 3 FE 4 AT LUE S [ — 2w TlAA 40AR Y EU AR A 0 Bb 2 AR e ) (i B AR AR A A S AR — 35, 1
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FRHREE T ,0—20 em - JZ 4R A FL AR R e 36 A 2 R T HAY )2 (P<0.05) ,20—40 em 42 1 40—60
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Fig.3 Effects of thinning intensities on specific root length of P. Fig.4 Effects of thinning intensities on specific root surface area
tabulaeformis of P. tabulaeformis
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5t (P<0.05) , AN[RIFEZ0 A0AR AR 2 B 2 32 il [ AR 5 0 4 )2 1) 72 Ak B A 5 R K 28 8 L AR — B, (R AE 40—
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Fig.5 Effects of thinning intensities on root length density of P. tabulaeformis of different diameter classes
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Fig.6 Effects of thinning intensities on root surface area density of P. tabulaeformis of different diameter classes
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I o0 B s AT B0 T ATS R AL L3R 73 DR AR A I (3R 20 (R R Kt SR MO oS B8 48 A By 3 17 A 5 B
il o XA [ ] A i B2 T AR AR A e e T ARAR AL ) 7 22 23 M 225 SR 3 W . [A] A0 BE O, IX e 258 A 3
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