MOl B 22 BF 58 2018,31(2) :26 ~33

Forest Research

DOI:10. 13275/j. enki. lykxyj. 2018. 02. 004
M EFMAIRKRREEN =R

EWAC, R2EE, AHE, 4 &
JONK'?, BER'E, KT, KR

(L. P EMALRADIE. BEbe IR ATTERT, =g, BB 650224; 2. [EZML R M ARMAE B RGEE MV, = B 650224
3. WAl Zg B 6502245 4. mEAEH AL RADIRN, 2 B 6650005
5. ZEE TR XA ENMY, 8 HF 665000)

HE [ B ] o8 T E SR T FER G, SRS [RIAR IS B A N AR 3R AR 0 2 1 R /)
3T RARACARIE . [ AR 140 0I7E 5.8 .15 .25 36 AL PP N AR, R MR 8.5 em [9#R45 43 J2 (0 ~ 10,
10 ~20.20 ~ 30 cm) SREUE A ST YA AR AR RFEARE W 5, [ &R 1R M TP A A
B, AN AR A B el i R A T L R AR A B B B B R A AR AR A B A R BRAE 36 AR
AN T ARG EZE N TR ECE AR EAR A= Wy 22 (W) TG 1835 25 57, T B WAl Bk ay i RLAR 2B
HFR 22 AR ) W AR IS TR0 o SESE AN A TTAR B AR A 4 B B A 7 3R IE 0 ~ 10 em Py, o, LY
By B PR RO AIARAE Y i DL AR ZR 2R i B R VR EE SN R s 3 MRS R H IR R SRR 5
PR AOARAE Yy A 3 R, PRI 5 - R B 14 28 SR R S S RA AR A ) A 0 S ) PRI R SEAR AR Y A B
T PR | 1 UR P RIS 5 SR A AR X HAR SR R AR R, [&ie] M ALK
BB RIS, BT 2540 SRR AR RE 2 & AR AR, IS AR 22 A P A R

SEGRIR TP AR AR s 2R i Ml s R B YR

hE S HKEST18.5 SCHERARIRAD ;A XEHE:1001-1498 (2018 ) 02-0026-08

Effect of Stand Age on Root Biomass in Pinus kesiya var.
langbianensis Plantation

LI Shuai-feng'* , JIA Cheng-xinzhuo® , YANG Li-hua' ,ZHONG Hua® , HUANG Xiao-bo'” ,
LANG Xue-dong'? , LIU Wan-de'*, SU Jian-rong'’
(1. Research Institute of Resources Insects, Chinese Academy of Forestry, Kunming 650224, Yunnan, China;
2. Pu’ er Forest Eco-system Research Station, State Forestry Administration, Kunming 650224, Yunnan, China;
3. Southwest Forestry University, Kunming 650224, Yunnan, China; 4. Forestry Research Institute of Pu’ er Municipality,
Pu’er 665000, Yunnan, China; 5. Wangzhangshan Forest Farm, Pu’er 66500, Yunnan, China)

Abstract ; [ Objective | To analyze the size distribution and determine the effects of stand age on root biomass in Pi-
nus kesiya var. langbianensis plantation based on the data of fine root, coarse root and dead root biomass among dif-
ferent species groups. [ Method ] This study was conducted in 5-year-old, 8-year-old, 15-year-old, 25-year-old
and 36-year-old P. kesiya" var. langbianensis plantations located in Pu’ er city, Yunnan province, China. The soil

cores with diameter of 8.5 cm were collected in October, 2014 at different stand age. Each soil core was separated
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into three sections at the depths of 0 ~ 10, 10 ~20, and 20 ~30 cm. [ Result] The fine root biomass of P. kesiya
var. langbianensis decreased with the stand age, while the fine root biomass of other species groups increased with
the stand age. The maximum of fine root biomass was found in the 36-year-old P. kesiya var. langbianensis planta-
tion. There were no significant difference in the coarse root of P. kesiya var. langbianensis and dead root of different
stand age in P. kesiya var. langbianensis plantations. On the contrary, the coarse root biomass of other species
group and stand, and root biomass increased with the stand age. The fine root biomass mainly distributed in the soil
with the depth of 0 ~ 10 cm. The fine root biomass of P. kesiya var. langbianensis, the other species group and all
stand as well as root biomass decreased with the increase of soil depth. The stand age and soil depth had significant
effect on the fine root biomass of P. kesiya var. langbianensis and other species group, respectively. The cross effect
of stand age and soil depth had no significant influences on the fine root biomass of P. kesiya var. langbianensis.
The stand age had a significant effect on the dead root biomass. The stand age, soil depth and the cross of stand age
and soil depth had significant effect on the coarse root and all root biomass. [ Conclusion] With the growth of P.

kestya var. langbianensis plantations, the community structures and species composition will change and has a sig-

nificant effect on the root biomass.
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Table 1 Stand traits in the Pinus kesiya var. langbianensis plantations
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ik o HE(N)  HE(ER) W i Gf R . "
: ) . . 5 Basal area at Stand density
Stand age/a Location Latitude Longitude Altitude/m DBH/cm Height/m ) -

DBH/cm /(trees « hm ")

5 T LMY 22°49' 100°53" 1410 6.46 £0.36c  4.63 +0.37d 5.72 £0.99d 1 600 +150a
8 TE MY 22°49' 100°54" 1 485 12.50 £0.53b  9.36 £0.82¢  15.3 £1.24c 1200 +156b

15 K ARIX 22°41' 100°57’ 1270 13.33 £1.38b  10.94 +£0.66b  23.56 +4.50b 1130 £5b
25 KIE 22°45' 101°2" 1 415 19.84 +1.51a 16.77 £0.21a  26.21 +3.42a 817 +226b
36 T WK 22°44' 100°58’ 1370 12.04 £1.73b  8.63 £0.72¢  30.56 £9.60a 1989 £377a

E: R AR PR RR 2R B P <0.05,

Notes ; the different letters with in the same row mean significant difference at the 0.05 level.
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Table 2 Distribution traits of root biomass in different stand age of Pinus kesiya var. langbianensis plantation

% stand age/a

R i 5 8 15 25 36
YR SRS Pinus kesiya 2.42 £0.50a 2.72+£0.62a 2.35+0.55a 1.23 +£0.09b 1.2 +£0.31b
Fine oot biomass/(t - hm~2) He W #p Other species  3.56 £0.69ab  2.27 £1.02b  3.28 £1.11b  3.28 +1.41b 6.2 £0.59a
41t Total 5.98 +1.0lab 5.00+0.43b  5.63 +0.63ab 4.51 +1.43b 7.4 +£0.76a
. - S Pinus kesiya 0.62+0.41a 0.99+£0.27a  0.65 +0.24a 0.88 +0.42a 0.63 £0. 16a
i%}i?j—:zlihiomass/(t < hm?) HE W F Other species  0.70 £0.19¢  0.65 +0.04c¢ 1.23 £0.43bc 2.22 +1.09ab 2.86 +0.66a
41t Total 1.32 £0.29b 1.64 £0.28b 1.88 £0.37b 3.10+0.93a 3.5+0.83a
BEARAE Y f: Dead /(t » hm %) 0.92+0.48a 1.03+0.14a 1.17+0.42a 0.52+0.29ab  0.37 +0.29b
A Y7 Root biomass/ (t - hm™?) 8.22+1.68ab 7.67 £0.12b  8.68 £0.87ab 8.14 £2.66b 11.26 £1.81a

T AT R 5 BERTE P <0.05 KF T 257 03

Notes ; the different letters with in the same row mean significant difference at the 0.05 level.

22 BFMAINRREVEEESS

AN R AR S S A N AR 28 A W 1 0 A 70
Braf R (B 1) KW AR AR AE Wy (9 3 B oA 1,25
ARLE SN N AR AR A= Wt e AN ] SRR 2
] JC AR 25 22 5, FL MR (9 S 50 A N AR AR A=
e B SRR R A AR 2R Wy B . A
WRAEY R EE M 2R )2 o, HETRE 0
~ 10 em AR AW & T A 2 d0AR AR ) Y
41.37% ~54.34 % ,7E 8 A4 s N T Ak, &
SERNAR A= Pt o T P RS AR A P 1 1 56. 10

% 5 TIFIRIE 10 ~20 em FPAAARAEY &S T A )2
AL HER21. 60% ~ 36. 24% 5 Il +-HEIRE 20 ~
30 em FEIHIAR AW G P A LR AR AE R
17.97% ~25.42% |

ANTRI AR R85 A N AR RO AR A i 22 e A
K,5.15 R 25 AR N AR AR AR 948 22 18] G
FHIESE, M 8 AR PN N TR, HIETRE 10 ~
20 em [y FOHAR AR B iR, 2R HE U AORLAR
AW TR 5 36 AR A P AN N AR HLAR AR W)
R R Herb SR AR 22 8 2 2



30 oL R

32 &

Ze5, BEORILE M ORI AR Y i 2 A] 25 57 3
AN RIS S SEA N TARR SEAR AR i 2 [R] JC 2. 25 22
5o ARIBRES RPN N TARBOM R A Yy i 72 BT

] bR/ 2E S 3, Bl TR R R S AR R AR

< 5 5 5
S& 5a 8 a
=K 4 4
£l a 3 a 3
W‘\’ a " ab
) 2 a 2
§§ & a abb a b b
gg 1 1 ball b2 1
§ o 0
0~10 10~20 20~30 0~10 10~20 20~30
2 30 3.0 3.0
= 5 8
o 2.5 & 25 & 25
wn=
5020 2.0 2.0
o
©=1.5 1.5 1.5
=
5 51.0 a 1.0 ab a 1.0
g'_go.S atg 2 @ 05 a 22l a b 0.5
Zz 0.0 0. 0.
) 0~10 10~20 20~30 0~10 10~20 20~30 0~10 10~20 20~30 0~10 10~20 20~30
g 10 1.0 Ly 4 Lo
s 5a 8 a 15 a 25 a 36 a
< 0.8 a 0. 8| . 0.8 0.8} 0. 8
S .
$20.6 0.6 0. 6| 0.6 0.6
Q} a a
mgo.;; 0. 4 a 0. 4 N a 0. 4} a 0.4 .
EEO'Z 2 0.2 0.2 0.2 a a 0.2 a .
E ol -
] 0~10 10~20 20~30 0~10 10~20 20~30 0~10 10~20 20~30 0~10 10~20 20~30 0~10 10~20 20~30
8 8 8 8 8
Y 5a 8 a 15 a a 25 a a 36 a
SE 6 6 6 6
a
mgf 4 @ 1 a 1 4 a 4 b
Ha b b b 2 2 b
§ £ 2 2 2 2 2
£
0

o

0~10 10~20 20~30 0~10 10~20 20~30

— ¥ Pine

0~10 10~20 20~30
TEBEE/ cm
HAb#Ff Other species

0~10 10~20 20~30 0~10 10~20 20~30

mm iGYF All species

BT R RIBR I A N AR R A ) it i T T 50 A (T h AR 1 5)
Fig. 1 Vertical distribution of root biomass in different stand age of Pinus kesiya var. langbianensis plantations

MR E TR R RS R R R & M 225 P <0.05. Notes: the different letters at the top of column diagram mean significant differ-

ence at the 0.05 level.
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Table 3 The effect of different soil depth and stand age on the fine root, coarse root and dead root biomass of

Pinus kesiya var. langbianensis plantation

H) Types s Sl F -5 Fn ¥J7 F X5 R EM
s Pes Source of variation Degree of freedom Type sum of square ~ Mean square Significance
FRif% Stand age 4 1.735 1.735 18.975 P <0.001
HIER + BEVRE Soil depth 2 1.915 1.915 20.951 P <0.001
Pinus kesiya A 9 % i
! WﬁQXi%]}KE 8 0.11 0.11 1.207 0.278
Stand age X Soil depth
- ki Stand age 5.448 5.448 19.714 P <0.001
AR N A Stand
. . Heyfh IR Soil depth 8.569 8.569 31.008 P <0.001
Fine root biomass/ oth | N
er species A 128 V% R
(t-hm™?) P Wﬁ?xijﬁ%ﬁ&_ 8 2.156 2.156 7.803 P<0.01
Stand age X Soil depth
M#% Stand age 1.034 1.034 2.768 0.104
. + BV Soil depth 2 18.586 18.586 49.744 P <0.001
AT xR
A R e
e ,KR 8 1.291 1.291 3.456 0.07
Stand age X Soil depth
il Stand age 0.004 0.004 0.19 0. 665
JEE TN +HEVRE Soil depth 2 0.016 0.016 0.769 0.386
Pinus kesiya A 38 VX i
! %ﬁ%Xi%H(E 8 0.013 0.013 0.319 0.436
Stand age X Soil depth
it Stand age 3.743 3.743 30.514 P <0.001
ML B N e S
. ; Hewm  HHERE Soil depth 1.652 1.652 13. 649 P <0.001
Coarse root biomass/ oth i’ i -
er species A YR EE
(t-hm™?) P ‘%?Xi‘%{*&_ 8 1.215 1.215 9.905 P<0.01
Stand age X Soil depth
bl Stand age 3.501 3.501 22.384 P <0.001
R FIEPRFE Soil depth 2 1.998 1.998 12.773 P <0.001
AT g
PRleoCLA R 8 0.975 0.975 6.23  P<0.05
Stand age X Soil depth
bl Stand age 0.336 0.336 6.252 P <0.05
ALY it e St
. FIFEPRE Soil depth 2 0. 106 0.106 1.981 0.167
Dead root biomass/ i —_—
(t-hm™2) i > IR 8 0.001 0.001 0.009 0.926
Stand age x Soil depth
Fil% Stand age 5.33 5.33 7.189 P <0.05
WA A R ;
. - EBEEE Soil depth 2 36.61 36.61 49.385 P <0.001
Root biomass/ ) o
(t-hm~2) PRI x LRRE 8 4.4 4.4 5.96 P <0.05

Stand age X Soil depth
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