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Specific root length characterisics of three plant species, Bothriochloa ischaemum,

Hippophae rhamnoidess and Quercus liactungensis in the L oess Pateau

WEI Larr Ying, SHANGGQJAN ZhourBng (1. State Key Laboratory d Soil Ercsion and Dryland Farming on the Loess Plateau, Northwest A & F
University , Yangling 712100, China; 2. Inditute o Soil and Water Corservation, Chinese Academy o Sdences, Yangling 712100, China). Acta Ecologica
Sinica,2006,26( 12) :4164 4170.

Abstract : Rart traits can be norphologica , eco-physologca and pheromerological , gsudiesd plant traitswhich reae to the key
plant functions have primarily concentrated on ledf sructure and physology , however , much lessis known about the interspecific
variaionsin root sructure and physology. The pecific root length (SRL) is one o the plant traits that are rdaed to plant
functions such as reurce uptake, biomass dlocation and root structure and function. It can not only reflect the environmenta
change , but d < provide irformetion about the sheping of itsef by climete , il nutrientsor other factors. The verticd di gtributions
o fine rootsin the il prafile (0 —80cm) for Bathriochloa ischaemum, Hippophae rhamnoidess, Quercus liactungensis , which are
three typicd plant speciesin Loess Hateau were sudied. The fine roots digributed from 0— 80cm il depth were collected for
each 10 cminterva in each experimenta plot , and then thefine root traits, il weater content , il water dable aggregates and il
granues were determined in this gudy. The results showed that the SRL of Bathriochloa ischaemum, Hippophae rhamnoidess ,
Quercus liadtungensis , was ranging from 18 — 55 mm/ng, 14 — 40 mm/mg, 6 — 33 mm/mg in the 0 — 80 cm il prdfile,
repectively. Conparatively , the mean SR (0 — 80cm) of three species sood in the following order of Bothriochl oa ischaemum >
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Hippophae rhamnoidess > Quercus liactungensis. The mean SRL in the 0~ 10 cm il layer for three gpecies were ranked in the
order o Hippophae rhamnoidess > Boathriochloa ischaemum > Quercus liactungensis, and that in the 10 — 80 cm il layer ranked
in the order of Bothriochloa ischaemum > Quercus liactungensis >  Hippophae rhamnoidess. It isind cated that three gecies have
dfferent grateges for biomass alocation in dfferent il profile. The corrddion andyss showed that the SR was negatively
corrd ated with the root biomass and root length density (RLD) for Bothriochloa ischaemum, however | it was postively corrdlated
with the root biomass and RLD for Hippophae rhamnoidess. For Quercus liactungensis , the SRL was negatively correated with the
root biomass, but postivey corrdaed with the RLD. It is suggested that the interactions between root traits were dependent on
goecies. The SRL o three ecieswere dl decreased with the il water content increased. And the relationships between the SRL
and il water gable aggregetes and il granules indicated that different il phydca factors have dfferent efectson the SRL.
Key wor ds: secific root length; il physcd factor ; Loess Rateau
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Table 1 Satus d experimental plots
Hot Agect Sope(°) Altitude(m)  Goverage( %) Main plant species of the vegetation conpostion
Bothriochloa Lespedeza davurica , Potentilla
ischaemum Shaded dope 2 1330 0 chinensis Artemisia giraldii ,
Hippophae rhamnoi dess 20 1343 75 Carex landfdia, Pulsatilla chinensis ,
Populus davidiana Betula platyphylla,
Quercus liaotungensis 25 1427 80 Ampe opsis grossedentata , Cstryopsis davidiana ,
0 80cm 0 50cm 3
3 , 10cm , 80cm {
10cm , , (Magerixer 2000, UK)
1.3
SPSS (SPSS 11. 0 for Windows, Chicagp , USA) One-Way ANOVA
, LD
2.1
0 80cm 33 26 mm/mg  17.52 mm/mg,3
18 55 mm/mg,
60 70cm , 50 60cm 14 40 mm/mg,
40 50cm 20 30cm 6 33 mm/mg,
60 70cm 40 50cm 0 80cm
: ( D
13% 34% 7%
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FHg.1 Verticd ddribution of gpecific root length in different il depth of three ecies
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0 10cm , , Table 2  Didribution o fine root biomass, root length densty and
10 80cm specific roat length o the three species in two different soil depths
il depth (cm
, , Gommunity depth (o)
0 10 10 80
Root dry mess (mg/cm®)
' Hippophae rhamnai dess 1.25+0.18 a 0.26+0.03 b
’ Quercus liactungensis 0.74+0.09 b 0.30+0.01 c
, Root length densty (RLD) (nmyent)
Bothriochloa schaemun 28.80+2.79b 4.79+0.48 a
Hippophae rhamnoi dess 36.99+2.63a 3.57+0.78b
Quercus liactungensis .12+0.84 c .96 £ 0.
0 10cm 10 80cm li i 15.12+0.84 3.9%6+0.04b
0 10cm Foecific root length (mm/mg)
Bothriochloa schaemun 20.27+3.30 b 41.26+£0.79 a
' 10 80cm Hippophae rhamna dess 28.52+3.67 a 17.36+2.25 b
, Quercus liactungensis 20.62+1.59 b 17.79+1.83 b
,3 , Vdues in the same
oolumn followed by the same letter are not sgnificantly different acoording to
LD sted
3 0 10cm 10 80cm ,
L L 3
2.3
3
( 2 : 3
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g 1.6 o 40 - A 40
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Specific root length Specific root length Root biomass
2 3

Fg.2 Rdaionships between ecific root length and other root traits of three ecies
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Table 3 Corrdation analysis o the specific root length and soil parces o three plants
Sil parcds (cm)
Item Hant il water content <0.002 0.002 0.02 0.02 0.2 0.2 2
Spedific root length (mm/mg) Bothriachl oa schaemun - 0.070 - 0.240 0.688" " 0.181 - 0.3%5
Hippophae rhamnoi dess -0.547 " -0.554" 0.044 - 0.251 0.577 "
Quercus liactungensis - 0.514 - 0.453 0.170 - 0.288 0. 404
24, 15 * Qorrdlation is sgnificant a the 0.05 leve ; * *
Correlation is dgnificant a the 0.01 leve ; ( Bathriochloa ischaemum) ( Hippophae rhamnoi dess) ( Quercus
liactungensis)
3 ;
, ( 3
>5mm , 0.5 1mm 3
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Fg.3 Rdationship between gecific root length and percentage of the il water dable aggregetes of three gecies
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