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Abstract: Traditional methods of root biomass field investigation are difficult to implement in karst forests, and root
excavation methods cause high uncertainties, thereby resulting in a lack of data. In the present study, root biomass and
spatial distribution patterns of woody plants in a karst evergreen and deciduous broadleaf and mixed forest in central Guizhou
Province , southwestern China were analyzed by building root biomass allometric functions and using vegetation plot surveys.

Root biomass regression models were established based on the root data of 106 trees of five dominant species ( Machilus
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cavaleriet H. Lév., Platycarya strobilacea Sieb., Carpinus pubescens Burkill., [ltea yunnanensis Franch., and Lithocarpus
confinis Huang.) , 34 shrubs of three dominant species ( Zanthoxylum dimorphophyllum Hemsl., Stachyurus obovatus
(Rehd.) , and Rhamnus heterophylla Oliv.) , and 34 lianas of two dominant species ( Dalbergia hancei Benth. and Rosa
cymosa Tratt.) . The estimated root biomass of woody plants in the karst forest was 22.72 Mg/hm’. Trees with 22.57 Mg/hm’
root biomass accounted for 99.30% of the total forest root biomass and were the major root biomass contributors, with the
five dominant tree species comprising 86.54% (19.67 Mg/hm”) of the total forest root biomass. The root development level
of different species is a significant factor that influences spatial distribution patterns of root biomass. This study provides a

new way to comprehensively estimate belowground vegetation biomass and carbon storage in karst regions.
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Table 1 Regression models between root biomass and root diameter

AZ d(em) MAEAREL

PFh Species Root diameter (cm) and sample No. [F1JH 772 Regression models R?

LN M. cavaleriei 1.842<d=<8.422 (n=20) y=2.7506d%+67.433d-49.26 0.5699 **
LR P. strobilacea 2.666<d<11.038 (n=25) y=80.769d>-619.55d+1840.3 0.7619 **
BRIEEM C. pubescens 1.321<d<10.432 (n=20) y=3.3678d+69.942d-43.305 0.6815*
7 BUR) L yunnanensis 2.376<d<11.250 (n=20) y:46.767d2—398.45d+1 186 0.7768 **
ZEMA KR L. confinis 1.313<d=<9.742 (n=21) y=20.851d>-18.61d+200.62 0.455**

y:MRAALYE Root biomass (g) ; d:fRE Root diameter (em); * # :P<0.01
3 A ST AR AR R AE i S AR (D) SR ST e /K BE B AR ( D H) Z (8] 22 Ff [l )51 5¢
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Table 2 Regression models for root biomass of dominant species

4% D (em) BeREAKL

Yy Fh Species DBH (em) and sample NO. By Regression models R? F1{E

LIERG M. cavaleriei 1.1<D<18.4 (n=20) y=0.0123(D*H)?-1.3502( D*H) +975 0.2854 3.395*
bFER P. strobilacea 2.1<D<30.6 (n=25) y=0.00007( D*H)2+0.611( D*H) +5228.5  0.4689 9.710**
ZRIEE C. pubescens 1.8<D<16.7 (n=20) y=537.11128P 0.4216 13.121**
o Ul 1. yunnanensis 1.4<D<21.4 (n=20) y=0.0006( D*H)*+0.463( D*H) +3060.7 0.5034 8.617""
FEFiE L. confinis 1.0SD<34.0 (n=21) ’]'9:5;‘3' 00009 (D*H)* +2.6503 (D*H) + ) 450 6.352"*
HABFEA Other trees (n=106) y=13.602D%+75.709D+1393.9 0.4968 50.848 **
I SEHAER Z. dimorphophyllum 1.1<D<3.3 (n=14) y=109.19In( D*H) -48.646 0.8206 54.901**
BIINENTAE S. obovatus 1.0sD<22 (n=10) y=-19.403D2+163.01D-99.659 0.7604 9.523**
SRS R, heterophylla 1.0<D<2.1 (n=10) y=64.466( D>H) 03! 0.1723 1.665

HAHEA Other shrubs (n=34) y=21.84D2+50.575D-1.8387 0.6993 34.891**
BETAE D. hancei 1.0<D<5.0 (n=18) y=13.214(D?H) % 0.6653 31.805**
INREFERR R, cymosa 1.0<D<2.2 (n=16) y=34.717(D*H) 604 0.4882 13.353 "
HABEEA Other lianas (n=34) y=52.673(D>H) %3 0.3122 14.527**

y: AW Root biomass (g) 5 D: M8 Diameter at breast height (em) ; H: /K E Height/Length (m); * :P<0.05; * * .P<0.01

22 MRAWRE IS
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YRy 22.72 Mg/hm® . HAR TR AR ZRARAR R AR W (0 B2 5TikE , Ry 22.57 Mg/hm?, (5 AR AR R 2 P 11
99.30% ; HE A FIBEAS (AR 28 AE W1 RE 8K, 35908 0.11 Mg/hm® F1 0.04 Mg/hm® | —- % 2 FI{ R ZRbRAR 22424
Y 0.70% , HRRAW AL YT B A ST, DEOUA DL E TR AL T L IR AR R A=)
i, 5 MEFEI AR, B IE R (2.60 Mg/hm? ) AR (7.56 Mg/hm®) | = SR HA% (0.52 Mg/hm®) | =
F R (2.72 Mg/hm?) S 78R (6.28 Mg/hm? ) , IR R AR 4 (19.67 Mg/hm?) 3k i 2R bR AR 2 A4 4t 1
86.54% .
2.3 WAL RS )R

BAAFETS (AR 10 mx 10 m) RAAEYIR ALYy 22 R EOK  7E 122.41—1254.62 kg Z ], P38 (227.
25+94.17) kg, Hxi A AR R AW AR B M 7EAE A PSS, H (200—300 kg) .5 (>300 kg) R &A=
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