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Abstract: Soil coring was used to obtain live fine roots (D <2 mm, D is root diameter) sampled from each site taken
randomly in the northern part of the Development and Management Research Center in the Mu Us Sandland. Root samples
were collected five times from April to October of 2005 using 8cm diameter cores. Roots were separated into D<<1 mm and
1 mm < D<2 mm diameter classes and dry weights were determined. A well-established asymptotic equation ¥ =1 -g*[B
= root persistence coefficient, d = soil depth (cm), and ¥ = percentage of total root weight from soil surface to depth d ]
was used to describe the relationship between the fine root vertical distribution and soil depth for the Sabina vulgaris
community, the Sabina vulgaris cluster and the Artemisia ordosica community. The average root diameter was defined as the
median of the root diameter distribution, and the root length density ( RLD) and root area index ( RAI) were calculated
according to the regression equations obtained by a pilot experiment. The results are the following: (1) The means of

biomass by month for live fine roots (D<2 mm) reached a maximum at the 0 —15 cm depth interval, but decreased with
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the increase in soil depth. About 50% of the fine roots occurred in the 0 —20 c¢m depth and 90% occurred in the 0 —59. 7
(or —73.7) cm depth. The fine root distribution pattern was similar in the S. vulgaris community, the S. wvulgaris cluster
and the A. ordosica community. However, differences were found in the average biomass for the same depth, in which the
value for the S. wvulgaris community was 6.7 —14. 6 times that of the A. ordosica community (P <0.05) , and the value for
the S. wulgaris cluster was 14.0 —19. 2 times that of the A. ordosica community (P <0.05). (2) In both S. wulgaris
( community or cluster) and A. ordosica communities, the dry mass percentages of the roots of diameter classes of both D<
1 mm and 1 mm < D<2 mm had a logarithmic relationship with soil depth, though the correlation was stronger for the
former class (with a correlation coefficient of R* > 0. 97 and 0. 81 < R* < 0. 94, respectively). In the S. wvulgaris
community, the weight percentage for the fine root diameter class of 1 mm < D<2 mm reached a maximum in the 15 —30
cm depth range and then decreased with increasing soil depth, however, for both the S. vulgaris cluster and the A. ordosica
community, the maximum occurred in the 0 — 15 cm depth range. (3) The monthly average of RLD for the D <1mm
diameter class decreased with the soil depth. In April, the A. ordosica community had the maximum RLD and RAI in the 15
—30 cm depth, however, the maximum for S. wulgaris cluster (also in the 15 —30 cm depth) occurred in October. The
remaining maxima lie in the 0 —15cm depth range for the D<<1 diameter class of fine roots. In terms of the monthly average
of RLD, the value for the S. wvulgaris community was 11.2 times (P <0.05) and for the S. vulgaris cluster, 14.5 times ( P
<0.05) that of A. ordosica community. The distributions of RAI across soil layers were similar for all three community
types. The monthly means of the sums of the RAI within the 0 —90 cm depth for the diameter classes of D<2mm, D<1mm

and 1mm < D<2mm decreased in this order: S. wvulgaris cluster > S. vulgaris community > A. ordosica community.

Key Words: Sabina vulgaris; Artemisia ordosica ; fine root distribution ; root extinction coefficient ; root length density ; root

area index
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Fig.1 Sampling sites and their relative scale
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Fig. 2 The linear regress of weight and volume about different diameter fine roots
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Table 1 The fine roots trait of S. vulgaris and A. ordosica distribution

HAESR RIBE RN TR
Diameter scale( mm) S. wvulgaris community S. vulgaris cluster A. ordosica community
D<2 M ZRTH 55 25X Root extinction coefficient 8, 0.9621 0.9670 0.9662
HEM: Correlation ( R?) 0.9753 0.9990 0.9984
Rsy (cm) 18.0 22.2 20.6
Ry (cm) 59.7 73.7 68.5
D=l WARTHFIZREL Root extinction coefficient 8, 0.9610 0.9690 0.9685
HH36HE: Correlation (R?) 0.9789 0.9999 0.9985
Ry, (cm) 17.4 22.0 21.7
Ry (cm) 57.9 73.1 72.0
1<D<2 MR 55 2L Root extinction coefficient B; 0.9667 0.9704 0.9630
HEM: Correlation( R?) 0.9609 0.9983 0.9977
Rsy (cm) 20.4 23.1 18.4
Ry (cm) 67.9 76.8 61.1

Rso (B Rgy ) /n 2 50 % (B8 90% ) SRR (SR &) AR RIRE  Rsy(or Ry ) is the toot depth which account for 50% (or 90% ) in total
RLD( or weight)

D44 April B 5H May #6f June ®@8H August D110 October & H1J Average f the five months
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Fig. 3 The monthly weight percentage of fine roots and fine root weight about S. vulgaris community(I), S. Vidgaris cluster(Il) , A. ordosica community (I[) per

month
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Fig. 4  The vertical distributions of different diameter classes of fine roots of the S. vulgaris community, the S. wvulgaris cluster and the A. ordosica

community
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Fig. 5 Root length densities (RLD) and root area indices ( RAI) for roots of different diameter classes in the S. wvulgaris community, the S. vulgaris

cluster and the A. ordosica community
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cluster and the A. ordosica community

mm 5 D<2 mm WP ERHK EEHARRMARARERIEE(E SD F) , HIAE 10 A 15 ~30 em 22,2050
3.411 5 3.557;1 mm < D<2 mm BERAIRAR EARSE B0 HH BAAE 6 H £y 15 ~30 em 12+, HAE D 0. 310( &

http ://www. ecologica. cn



13 KERE 45 BERUIRM (Sabina vulgaris) FIH# (Artemisia ordosica ) FE & i) 4R 73 A F#1E 25

SE), 7£0~90 cm WK LEN  HHH,D<2 mm . D<1 mm.l mm < D<2 mm AR I FHEE0E A B K F /N
BTS2  SLAATE DN > RATREYE > WEHE , D<2 mm MZIARMR EATEE5 12 8. 100,5.494.0.604 (&l 5 G) .
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KRR AEYE RN REERE R RS AN FUEEEEN Y hE TRAEYRER
FERMATL . BAEMY R T HFRFEY RN IES R, B KENERYEBRAZRER, RIEKS 55758
IEHHEN, L, VD ASRE S, Ve E AV B RGBS EA B R TEREMBAES RS, &
NIBEHE B S RZY ARG H 10 ~20a D FRAABEE L EIR M BLFEN 1000 ~4000 g/m” , i )
HBUfF RN 60 ~500 g/m’® | RAHRME ) 2 ~ 66 1%, RAABEE MO 35 RME LM 2 157 o X BAT A
b TE AR AR P B A AR IS R4 10 590 ~ 1417 g/m’ F1 59 ~79 g/m* , RAFZIME M 7 ~24 £, vl WK
AAR A B R R R b A R o B R, 5 R — AR B AR E R BT B RS A A AR R &
MLHE

TELHIFR NN, EERRR LT EREG 0 AR AR S i VS A L 1 mm <
D<2 mm RS FRKBEME, MTHZHAAELS5 ~30 cm +2,FHEMAEO ~15 em +2, <1 mm IR
BAMKBEHENSERMEEMEYEIEO ~15 em 2, WHFFHERL , RENHABR FEIaER I
FEUH  RIE AR R K 2 VR R S ZEXH RS B BIR ST P R B, MR R A TR S R A A B B
EYEARKHER SN WP RS, NETRSMIRR KL, TR, 065, KERRHEI K™, MR
A E AR ARESER S AT 2ME, TR S HARFZME X, EESRDH, —KEWNE/NTF 20
mm (R TR R i 44 K BB 90% 2245 1) i b HE AR 2 A8 B8 At 2 2 1) - R AL S Bt 57K B
Jimag , B ARSFEK RSN AR E E R R AR D, KR RIRE K B AR 2 48 b, B LA TR 4 R R 2 13
RS IHZ XA A AR EXEE, WA, VRS RN, BERIBZEK, A5 MBI, 3HX
KA AR R SR RERGERZ — HIL, RAMMNE S KB AR B S R &
JZ 3R AR E o K R R R A R T o XFPAIAR /A RRAE th 2 5 24 b X R /K R AIE I P
HAREFELE R
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