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Abstract: The hydrological functions, in terms of canopy interception and water holding capacity of litters and soil
layers, were assessed in several vegetations in the semi-arid region in north part of Liupan Mountain, Ningxia, China.
The results indicated that the canopy interception differed notably among different vegetations, with the maximal value
(24.80% ) in the shrubs of Hippophae rhamnoides , followed by the plantations of Larix principis-rupprechtii (21.40% ) ,
and the minimal value (9.25%) in the shrubs of Ostryopsis davidiana. Conversely, the maximal stem flow ratio
(33.1%) appeared in the shrubs of Ostryopsis davidiana, which exceeded the general range (2% ~ 10%) of most

shrubs in arid and semi-arid regions. From the aspect of seasonal variation, the maximal interception ratio appeared in
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June, then decreased from July to September, and increased again in October. However, the maximal interception
amount appeared in July for all vegetations studied. The highest water holding capacity of litter layers was in the planta-
tions of Larix principis-rupprechiii , followed by the shrubs of Ostryopsis davidiana and Hippophae rhamnoides and the
grassland, being the same as the sequence of litter stock. The soil bulk density in O ~ 100 c¢m layer was minimal in the
shrubs of Ostryopsis davidiana , and maximal in the shrubs of Hippophae rhamnoides . The total porosity and water-hold-
ing capacity were maximal in the plantations of Larix principis-rupprechtii , while the capillary porosity and capillary wa-
ter-holding capacity were maximal in the shrubs of Ostryopsis davidiana , and the non-capillary porosity was maximal in
the grassland; the worst soil porosities was found in the shrubs of Hippophae rhamnoides . Considering comprehensively
the canopy interception, water holding capacity of litters and soil physical properties, the best hydrological functions ap-
peared in the plantations of Larix principis-rupprechtii , then the shrubs of Ostryopsis davidiana and the grassland, and
the worst functions appeared in the shrubs of Hippophae rhamnoides .

Keywords: Larix principis-rupprechtii ; Hippophae rhamnoides ; Ostryopsis davidiana ; grassland; canopy intercep-

tion; water holding capacity; soil physical property
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Table 1~ Characteristics of sampling plots of different vegetationst in Diediegou valley
o . IR e PR W PN CFRE A
ETR= iR E Sl A(lf?tﬂ%l Y WE Zf1i Soil im?ﬂr; Forest /(#f+hm~?) Ve: X Mean tree o
Plot Vegetation type tude Aspect  Slope/° ope thickness anopy age Density Mean DBH  height Litter
/m location density _
/cm /a  /(plang*hm~?) /cm /m coverage

AL T RS N AR R

1 Larix principis- 2041 NW 11 . 7 >200 0.75 28 1600 9.25 8.84 0.95

.. Mid-lower
rupprechtii
Wl i N

{/I}:%ﬁk{%/‘}\ 2011 SE 25 P > 100 0.95 19 2600 6.94 2.71 0.95
Hippophae rhamnoides Lower
FERET R IRHE I Yo

Ostryopsis davidiana 2076 NW 34 Middle 100 0.98 15 9.1x10° 0.84 1.1 0.98

4 RIRWHD Grassland 2010 E p M > 100 0.95 0.95

Mid-lower
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- 3 T il I W >
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Table 2 Redistribution of rainfall during growing season (May — Oct.) of several vegetations in Diediegou valley

it essiil Ay [T 5 /mm iZ 3t Rainfall penetration ZEUAL Stem flow FF L Interception
Vegetation type Month Precipitation /mm /% /mm /% /mm /%
5 47 39.2 83.50 0.5 0.99 7.3 15.51
6 31 19.8 63.82 0.1 0.40 11.1 35.78
e 5 7 123 95.7 77.79 1.3 1.05 26.0 21.16
Larix principis- 8 105 84.5 80.52 2.2 2.12 18.2 17.36
rupprechtii 9 129 100.6 77.95 2.5 1.94 25.9 20.11
10 38 25.0 65.89 0.3 0.85 12.6 33.27
5—10 473 364.8 77.14 6.9 1.46 101.2 21.40
5 47 32.5 69.06 0.3 0.63 14.2 30.31
6 31 19.9 64.07 0.1 0.46 11.0 35.47
7 123 86.0 69.94 1.0 0.83 36.0 29.23
Tk
, . 8 105 81.7 77.79 0.4 0.37 22.9 21.84
Hippophae rhamnoides
9 129 104.1 80.68 0.7 0.57 24.2 18.75
10 38 28.9 75.97 0.2 0.41 9.0 23.61
5—10 473 353.0 74.62 2.7 0.58 117.3 24.80
5 47 28.1 59.75 14.8 31.47 4.1 8.78
6 31 16.0 51.60 10.8 34.70 4.2 13.70
7 123 65.4 53.17 4.2 35.94 13.4 10.88
ﬁfffs? , 8 105 59.1 56.28 40.0 38.09 5.9 5.63
Ostryopsis davidiana
9 129 82.1 63.62 35.6 27.62 11.3 8.76
10 38 21.7 57.02 11.6 30.41 4.8 12.56
5—10 473 272.3 57.57 156.9 33.18 43.7 9.25
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Table 3  Storage and water-holding capacity of litter layer of several vegetations in Diediegou valley

TR JERE/em  WFEE/(thm-2) RKFFKAE % BARFKE/ (rhm™?) RRRKE/mm
Veeetz t.jt T Thi - - L'E o Maximum water- Maximum water- Maximum water-
egetation type 1ckness itter storage holding rate holding amount holding depth
He b LI P
FelteEr i ) 4.4 6.49 332.2 21.55 2.2
Larix principis-rupprechtii
VB Hippophae rhamnoides 3.2 3.13 288.6 9.02 0.9
FEART Ostryopsis davidiana 4.4 5.78 220.6 12.75 1.3
L Grassland 3.2 2.53 219.5 5.55 0.6
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Fig.1 The relation between water-holding rate of litters of different vegetations and soaking time
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Table 4  Soil hydro-physical characteristics of several vegetations in Diediegou valley
W A RALBE BELLBRRE BB mRHkE BERKE
T Soil Bulk Total Capillary Non-capillary Maximum water ~ Capillary water
Plot depth density porosity porosity porosity storage storage
/cm /(g*em™?) /% /% /% /mm /mm
0~ 10 1.08 56.88 52.28 4.60 52.71 48.44
10~20 1.02 66.71 61.31 5.40 65.45 60.05
el P T 20 ~ 40 1.10 56.95 51.15 5.81 103.90 93.33
Larix principis- 40 ~ 60 1.08 57.06 49.00 8.05 106.68 91.34
rupprechiii 60~ 80 1.05 58.95 46.58 12.37 112.64 88.90
80 ~ 100 1.09 56.60 46.25 10.34 104.26 85.04
0~ 100 1.07 58.86 51.09 7.76 545.64 467.10
0~10 0.98 60.91 51.87 9.04 61.97 52.75
10 ~ 20 1.17 52.20 47.74 4.46 44.46 40.67
20 ~ 40 1.13 55.37 49 .47 5.90 97.74 87.32
Hippophxi//e:\?fﬂnmoides 40 ~ 60 1.10 55.39 50.23 5.16 100.74 91.34
60 ~ 80 1.25 50.25 46.56 3.69 80.72 74.84
80 ~ 100 1.34 47.03 44.65 2.38 70.00 66.44
0~ 100 1.16 53.52 48.42 5.10 455.63 413.36
0~ 10 0.80 63.30 56.95 6.35 79.14 71.24
10~20 0.90 62.92 54.02 8.91 70.03 60.14
20 ~ 40 1.07 55.14 50.51 4.64 103.42 94.67
Oa‘lryoifﬁdliidmm 40 ~ 60 1.06 57.59 47.33 10.26 108.84 89.46
60 ~ 80 1.13 54.60 49.84 4.76 97.08 88.60
80 ~ 100 1.21 52.16 49.32 2.84 86.52 81.82
0~ 100 1.03 57.62 51.33 6.29 545.03 485.93
0~10 0.85 63.04 54.01 9.03 74.49 63.76
10~20 1.05 57.97 52.06 5.91 55.38 49.65
20 ~ 40 1.06 57.61 49.96 7.65 109.29 94.76
Grisilﬂind 40 ~ 60 1.16 53.06 43.85 9.21 91.98 75.96
60 ~ 80 1.16 56.34 50.08 6.26 97.30 86.52
80 ~ 100 1.22 54.41 45.00 9.41 89.22 73.64
0~ 100 1.08 57.07 49.16 7.91 517.66 444.29

I AE 3 (6.49 t-hm™?) S KIF/K (21,55 t-hm ™2,
AT 2.2 mm KGR B0 By, OO JRAR T
A VD TE NI E b, =28 B KA K AR 1275
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SR FGT B RSO i 25 WA R AT T LA, R® 8
KF 0.90( P <0.001), FALE TR S AT Hivk
Py AR GH 5 1 ] ) 56 R R B B 2K

3) 1 m +JZ M0 2 T LIV ok, H
YR B AR & T FA MR, FEARTTE IR/ BR AR
JETE A N RIS, KR 1A DA | 25 T 4y i+
JEIMGTZE T K o LB LA 75 P bt
I, BETLIRE PR T A Sm  JE B LR
B i 1 5 U0 R DA 45 AL B R AR Y R B AR
K R IR AR AU TR A AR IR R, AR T
IANFE IR 2, U BE N I, 5 L nT o, ARk it
PAbRH A7 E K4y AT KA RO BE T B, FRAE T
FENFE H R 2 VR e 2% o
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