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Specific root length characteristics of three plant species, Bothriochloa ischaemum
Hipp op hae rhamnoidess and Quercus liaotungensis in the Loess Plateau

WEI Larr Ying, SHANGGUAN Zhou Ping (1 State Key Laboratory o Soil Erosion and Dryland Farming on the Loess Plateaw, Nortlwest A & F
University , Yangling 712100, China; 2. Insiitute o Soil and Water Conservation, Chinese Academy o Scences, Yangling 712100, China). Acta Ecologica
Sinica ,2006, 26( 12) : 4164~ 4170.

Abstract: Plant traits can be morphological, eco-physiological and phenomenological, studies of plant traits which relae to the key
plant functions have primarily concentrated on leaf structure and physiology, however, much less is known about the interspecific
variations in root structure and physiology. The specific root length (SRL) is one of the plant traits that are related to plant
functions such as resource uptake, biomass allocaiion and root strudure and function. It can not only refled the environmental
change, but also provide information about the shaping of itself by climate, soil nutrients or dher fadors. The vertical distributions
of fine roots in the soil profile (0 —80cm) for Bothriochloa ischaemum, Hippghae rhamnoidess, Quercus liaotungensis, which are
three typical plant species in Loess Plateau were studied. The fine roots distributed from 0 — 80cam soil depth were collected for
each 10 an intaval in each experimental plot, and then the fine root traits, soil water content, soil water stable aggregates and soil
granules were determined in this study. The results showed that the SRL of Bothriochloa ischaemum, Hippghae rhamnoidess,
Quercus liaotungensis, was ranging from 18 — 55 mm/mg, 14 — 40 mm/mg, 6 — 33 mm/mg in the 0 — 80 an soil profile,
respectively. Comparatively, the mean SRL (0 —80an) of three species stood in the following order of Bothriochloa ischaemum >
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Hippphae rhamnoidess>  Quercus liaotungensis. The mean SRL in the 0 — 10 cm soil layer for three species were ranked in the
order of Hipphae rhamnoidess> Bothriochloa ischaemum>  Quercus liaotungensis, and that in the 10 —80 an soil layer ranked
in the order of Bothriochloa ischaemum>  Quercus liaotungensis> Hipphae rhamnoidess . It is indicated that three species have
different straegies for biomass allocation in different soil profile. The correlaion analysis showed that the SRL was negatively
orrelated with the root biomass and root length density ( RLD) for Bothriochloa ischaemum, however, t was positively correlated
with the root biomass and RLD for Hippgphae rhamnoidess. For Quercus liaotungensis, the SRL was negatively correlated with the
root biomass, but positively correlated with the RLD. Tt is suggested tha the interactions between root traits were dependent on
species. The SRL of three species were all decreased with the soil water content increased. And the relationships between the SRL
and soil water stable aggregates and soil granules indicated that different soil physical fadors have different dfeds on the SRL.
Key words: specific root length; soil physical factor; Loess Plateau
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Table 1 Status of experimental plots
Plot Aspect Slope(®) Alitude(m)  Coverage( %) Main plant species of the vegetation composition
Bothriodloa 2 1330 % Lespedeza daurica, Potentill a
ischaemum Shaded slope chinensis , Anemisia giraldii,
. . Carex landfolia, Pulsatilla chinensis,
Hippophae rhamnoidess 20 1343 75
Populus davudiana Betula playphylla,
Quercus liaotungensis 25 1427 80 Anpelsis grossedentata , Gstrysis davidiana ,
0~ 80 an 0~ 50 em 3
3 s 10an , 80cm ,
10cm , s ( Masterixer 2000, UK)
1.3
SPSS (SPSS 11. 0 for Windows, Chicago, USA) One-Way ANOVA
, LSD
2.1
0~ 80cm 33 26 mm/mg  17. 52 mm/mg, 3
18~ 55 mm/mg,
60~ 70an s 50~ 60cm 14~ 40 mm/mg,
40~ 50an 20~ 30an 6~ 33 mny mg,
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Fig. 1 Vertical distribution of specific ot length in different soil depth of three species
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0~ 10cm Table 2  Distribution of fine root biomass, root length density and
2 2
10~ 80)am speciic root length of the three species in two different soil depths
2
Soil depth
Community ofl depth (am)
’ ’ 0~ 10 10~ 80
Root dry mass (mg em®)
Bothriodiloa schae 1.43%0. 11 0.16%0. 01
0~ 10cm 10~ 80cm , oredud S ‘ :
Hippophae rhamnoidess 1.25%0. 18 a 0.26%0. B b
s Quercus liaotungensis 0.74%0. 0 b 0.30%0. 01 ¢
) Root length density ( RLD) ( mmy an®)
Bothriodhloa schaemun 28 80+2.79b  4.79F0. 48 a
Hippophae rhamnoidess 36 9£2.63a 3.57F0. 8 b
0~ 10cm 10~ 80cm Quercus liaotungensis 15 12£0.84¢  3.96F0. 4 b
0~ 10em Specific oot length ( mny mg)
Bothriodhloa schaemun 20 27+3.30b 41.26%£0.79 a
’ 10~ 80cm Hippophae rhamnoidess 28 2%3.67a 17.36%2.25b
Quercus liaotungensis 2002E1.59h 17.79%1.83 b
o
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2
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Fig. 2 Rehtionships between specific oot length and other root traits of three species
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Table 3 Correlation anal ysis of the specific root length and soil parcels of three plants
Soil parcels (.an)
Item Plant Soil water cont ent < 0002 0.002~ 0.02 0.2~ 02 02~2
Specific ot length( mmy mg) Bothriochl oa schaemun - 0.070 - 0240 068" " 0. 181 -03%
Hipp@hae rhamnoidess - 0.547" - 0 554" 0 044 - 0.251 0577
Quercus liaotungensis - 0.514 - 0453 Q0 170 - 0.288 0 404
24, 15 * Correlation is significant at the 0. 05 level; * *
Correlation is significant at the 0. 01 level; ( Bothriochloa ischaemum), (Hipp@hae rhamnoidess) ( Quercus
licotungensis )
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Fig. 3 Relationship between specific root length and percentage of the soil water stable aggregates of three species
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