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Relationship Between Fine Root Biomass of Understory Herb Layer and Soil Characteristics
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Abstract: The objectives of this study were to understand the distribution of fine root biomass of herbs un-
der forest in Liupan Mountain and its relationship with soil characteristics,so as to provide scientific basis
for the theoretical study of plant-soil environment relationship and sustainable management of regional
vegetation. Four typical stands in Liupan Mountain National Nature Reserve were selected as the research
object ( I . Quercus wutaishanica; Il.Betula platyphylia; . Pinus armandii; . Larix gmelinii var.
princi pis-rup prechtii ). Using the method of soil core sampling, we measured the fine root biomass of un-

derstory herb layer,soil water content,soil bulk density and soil nutrient content in shallow soil layer (0—
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50 cm), and analyzed the relationship between fine root biomass and soil characteristics. The results
showed that the fine root biomass of understory herb layer was mainly distributed at 0—20 cm soil layer,
in which the fine root biomass of understory herbs was the highest in stand [ll ,and the soil bulk density
(0—20 cm) was the highest in stand I and the lowest in stand [l .indicating that the smaller the soil bulk
density,the better the accumulation of root biomass. Pearson correlation analysis (uncontrolled stand type)
and partial correlation analysis (controlled stand type) showed that fine root biomass in different soil layers
was significantly and negatively correlated with soil bulk density, soil water content and soil total phos-
phorus content (P<C0. 05),and positively correlated with soil C : N and N : P (P <C0. 05). The fine root
biomass of understory herb layer varied with stand types in Liupan Mountain,but mainly distributed in the
soil surface (0—20 cm). The factors that limited the accumulation of herbaceous fine root biomass were
soil bulk density,soil water content, soil total phosphorus content,soil C : N and soil N : P. Suitable soil
bulk density(0.87—1.10),so0il water content (14.50% —19.58%),s0il C: N(12 : 1) and N : P(8 : 1),
and lower soil total phosphorus content were all beneficial to the accumulation of the fine root biomass. A-
mong them,the forest-grass management model of stand III was most conducive to the accumulation of

fine root biomass of herbs under the forest, and was conducive to improving the physical and chemical

properties of the soil under the forest and promoting the water and nutrient cycle of the forest.

Key words: understory herb; fine root biomass; soil physicochemical characteristics
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Table 1  The basic information of the different stands
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Table 2 Stand structure and community characteristic of understory herbs
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I\ 160. 674 33. 28a 78.33+4.41a 21.44+2.11b 4.00=£0. 69¢ 14.44+3.41b

T« [ — S [Rl/NG 5B 318 28 5 1 3% (P<<0..05) . T,
x3 BIREMEEAMN

Table 3 Composition of fine root biomass

AR/ (2o m™ D)

Ay +J2/cm HRIE %)
T AR BN IR

1 0~20 560. 32+40. 43¢ 111.77+9. l4c 672.10+49. 21c 83. 36
20~50 240.97+16. 64b 92.82+8.07b 333.79+24.17b 72.18

1} 0~20 836.1650.51b 294.20+21.73b 1130. 37466. 85b 73.97
20~50 327.21+25.17b 137.71+11. 04b 464. 93433, 47b 70. 37

i 0~20 1246.51+102. 75a 448.57+24. 76a 1695.09+121. 17a 73.53
20~50 504, 31445, 19a 214.85+19. 79a 719.17+63.07a 70. 12

I\ 0~20 758. 70+ 51, 4dbe 242.24+17.37h 1000. 95+ 66. 68b 75.79
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Table 4 Pearson correlation between fine root biomass and environment factor

AR & T LRB(0~20 ecm)  DRB(0~20 cm)  TRB(0~20 cm) LRB(20~50 cm) DRB(20~50 cm) TRB(20~50 cm)
C(0~20 cm) 0.091 —0.060 0.043 0. 289 0.084 0. 232
N(0~20 cm) —0. 335 —0.476 —0.383 —0. 044 —0.253 —0.108
P(0~20 cm) —0.836" —0.909" " —0.867"" —0.622" —0.770" " —0.677"
C:N 0.878" " 0.852" " 0.878" " 0.633" 0.646" 0.648"
N:P 0.677" 0.598" 0. 658" 0.776 " " 0.699 " 0.765" "
C(20~50 cm) 0. 040 —0.070 0. 005 0.107 0. 069 0.097
N (20~50 cm) —0.277 —0.383 —0.314 —0.110 —0.170 —0.130
P (20~50 cm) —0.724" —0.774" " —0.747"" —0.536 —0.689" —0.591"
SBD (20~50 cm) —0.805" —0.842" " —0.824"" —0.836" " —0.832"" —0.848" "
SBD(20~50 cm) —0.727"" —0.696" —0.723"" —0.817" " —0.609" —0.767" "
SWC(0~20 cm) —0.722"" —0.677" —0.714" " —0.543 —0.557 —0.556
SWC(20~50 cm) —0.331 —0.091 —0. 257 —0.278 —0.056 —0.215
SD 0.235 0.237 0.238 0.129 0.371 0. 204
HR 0.690" 0.725" " 0.707" 0.541 0.370 0.498
HD 0.765" 0.823" " 0.791" " 0.688" 0.570 0.664"
?J‘z-LFB.WmmM@’i;DFB%%?&&%&;TFB;&W&%%& C: o i N ARG ;P 2% & ;SBD: 1A H ; SWC. 1% K
5 SD A HR BEA F 5 B HD HARBE, » P<<0.05, x * P<<0.01, TIJ
x5 HAREYESHKERZMNREEXSHT
Table 5 Partial correlation analysis between fine root biomass and environment factor
PR MK LRB(0O~20 cm)  DRB(0~20 cm)  TRB(0~20 cm)  LRB(20~50 cm) DRB((20~50 cm) TRB(20~50 cm)
C(0~20 cm) 0.534 0.471 0.52 0.713" 0.415 0. 636"
N(0~20 cm) 0.094 0. 009 0.07 0. 464 0.101 0. 362
P(0~20 cm) —0.748" " —0.828" " —0.778"" —0.457 —0.706" —0.543
C:N 0.873"" 0.889" " 0.886" " 0.56 0.578 0.577
N:P 0.8"" 0.8"" 0.808" " 0.871" 0.771" " 0.858"
C(20~50 cm) 0.692" 0.745" " 0.714" 0.673" 0.577 0.657"
N (20~50 cm) 0. 421 0. 482 0.443 0.607 " 0.427 0.564
P (20~50 cm) —0.595 —0.642" —0.615" —0. 364 —0.587 —0. 44
SBD (20~50 cm) —0.72" —0.77" —0.741"" —0.78"" —0.783" —0.797" "
SBD(20~50 cm) —0.579 —0.462 —0.55 —0.754"" —0. 465 —0.681"
SWC(0~20 cm) —0.755" —0.765" —0.765" " —0.522 —0.536 —0.538
SWC(20~50 cm) —0.581 —0. 364 —0.523 —0.463 —0.191 —0.389
SD 0.243 0. 269 0.253 0.114 0. 387 0. 200
HR 0. 504 0.474 0.5 0.328 0. 085 0. 260
HD 0.631° 0.629" 0. 636" 0.568 0. 385 0.524
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