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In order to study the potential water conservation function of the soil of pine-oak mixed forest, the
profiles were dug on the plots of three land use types in May of 2011, with the grassland and farmland as
contrast. Then the soil physical properties, water-holding capacity and infiltration capacity were
analyzed, and the potential water conservation capacity of soil was quantitatively evaluated by the method
of comprehensive coordinate. Results showed that the order of soil bulk density from high to low was
grassland (1.25 g/cm’) > farmland (1.22 g/cm’) > pine-oak mixed forest land (0. 82 g/cm’). The
rank of soil total porosity from high to low was pine-oak mixed forest land (87.40% ) > grassland
(45.87% ) >farmland (38.95% ). The pine-oak mixed forest land had the best water-holding capacity
and infiltration capacity, and the farmland had the worst. The result using the method of comprehensive
coordinate showed that the potential water conservation function of the soil of pine-oak mixed forest land
was the best while the farmland was the worst, suggesting that the Reversion of Farmland to Forest

Program should be kept on so as to raise the soil water conservation capacity in this region. This study
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provides basic data for cognizing and comprehensively evaluating the ecological service function of the

pine-oak mixed forest in Huoditang forest region of Qinling Mountains, northwestern China, and offer

theoretical basis for the water source protection of the Project of Diversion of Water from South to North.

Key words Qinling Mountains; mixed forest; forest soil; water conservation
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Tab.1 Area of major land use types in Huoditang forest region

- b 2 TR HrH
Land use type Area/hm*  Proportion/ %
£t
Hi 307. 83 13.83
Coniferous forest

k) -

it P ) 528. 63 23.75

Forest Broadleaved forest

land FHIRR A
Coniferous and broadleaved 1 272. 06 57.15
mixed forest

Fi ¥ Grassland 51. 86 2.33

J#E\ Shrubs 31.38 1.41

J& B Hb Residential area 0.45 0.02

Ak Farmland 33.61 1.51

41T Total 2225.82 100
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Tab.2 Background information of pine-oak mixed forest plots in Qinling Mountains
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BEgis  (Mk-hm=?) Mg N A (AR 273 e I [m] BRPARE e

verage verage
Sample Stand Tree DBHi 8 Tree Aliitude/  Slope/ Aspect/ Canopy Soil
t
plot No. density/ age/a . ree species m (°) (°) closure type
O cm height/m .

(trees+ha™") (Total )

K1 I it Pine 4 £k SR g
M 1575 45 1255 144 1 Pine 4 F 1890 y AH o7 R
Plot 1 up Oak 5(63) Southeastern slope Burozem

K1 T \ Pine 2 #k NE? g
M 1725 45 10.75 130 [ Pine2 1542 2y R 0.5 TPE
Plot 1 down Oak 1(69) Southeastern slope Burozem

2 A Pine 4 #f A 3 b e
e 1250 50 13.20 16,5 T8 Pined bR 1904 p A 0.75 1wk
Plot 2 Oak 1(50) Southwestern slope Burozem
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Tab.3  Soil bulk density and soil porosity of the plots of pine-oak mixed forest

R4 > TR IR SALBE BESLBRE FEBE LI
Sample plot No. Soil layer/cm Soil bulk density/(g-cm ™) Total porosity/%  Capillary porosity/%  Non-capillary porosity/ %
0~20 0.82 75.29 48.21 27.08
M1 L Plot 1 up
20 ~40 1.05 54.63 42.35 12.28
0~20 0. 65 102. 16 69. 64 32.52
# 1 F Plot 1 down
20 ~40 1.03 53.38 30. 54 22.84
0~20 0.52 169. 01 123. 67 45.33
#2 Plot 2
20 ~40 0.83 69. 95 52.75 17.20

H12¢ 3 RIHT A BRI 5SS AR 3 A FE b 11 48 B FL
st 85 347 i 3 VR B 1 14 I i s/, PR 2 (B AR R
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Tab.4  Soil bulk density and soil porosity among different land use types

in‘:{“l:tr— ”_" iy - fs iy : O AL 1 : AL oy b A5
JT— . j:;z&*?T;. EALBE BESLERE EBEBRE  AERELLBEI L s
Soil bulk density/ Total Capillary Non-capillary Percentage of
Land use type
(grem™) porosity/ % porosity/ % density/ % non-capillary density/%
FABRIRZE MK Pine-oak mixed forest land 0.82 £0.07a 87.40 £16.46b  61.19 £13.58a  26.21 £3.43b 29.99
FE B M Grassland 1.25 +0.02b 45.87 +1.98ab  34.06 1. 18a 11.81 +£3. 16a 25.75
£ M Farmland 1.22 +0.03b 38.95 +2.24a 33.64 +0.90a 5.31 1. 54a 13.63

TE R R IE = SRR AR TR AN R L R FH S 20 ] L3 ) B AR I 39 22 5 .35 (P <0.05) ;. Notes: The data in the table

are expressed as mean value * standard error; the data with different letters indicate that they have significant differences at P <0. 05 level.
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Tab.5 Water-holding capacity of soil among different land use types
R kR F AR K i M A K BERKE

Volume content Natural water ~ Saturated moisture  Capillary moisture

B EE /N
Non-capillary

A R
Land use type

of s0il/% content/ mm capacity /mm capacity /mm moisture capacity/mm
FARRIR S MM Pine-oak mixed forest land 37.99 151. 96 349. 60 244.76 104. 84
Fie i Grassland 31.77 127.08 183. 48 136.24 47.24
4 fiHb Farmland 16. 09 64. 36 155. 80 134. 56 21.24
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FRNRERIZEG R, o HHEFF AT 0.3 4 A1) 26
B - ORI I REHE T A AR SSbR L > S i >
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Soil infillration rate/(mm-min)
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Fig. 1  Soil infiltration characteristic of 0 —20 c¢m layer

among different land use types
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Tab.6 Evaluation of water conservation function among different land use types

ER R ES SR

TR KAES

THABIERE LT

Soil physical property Soil water-holding capacity Soil infiltration capacity =~ Comprehensive evaluation

Land use type

P} JFIR Order KR Order P WK Order > P2 FIK Order
FARRIR S Pine-oak mixed forest land 0. 00 1 1 0. 00 1 0. 00 1
e H ML Grassland 0.28 3 2 0.02 2 0. 60 2
4% Pt Farmland 0.24 2 3 0.22 3 1.10 3

TP O e P oM HEEE B R, P O IERB R, Y, PP R IR IR R 2 K U R D RE R 45 A R B, Notes: P}

represents soil bulk density, P} represents soil non-capillary moisture capacity, P3 represents the stable infiltration coefficient of soil, 2 P? reflects the

comprehensive ability of water conservation function of soil for different land use types.
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W %K 10. 60 mm/min, F24 2 3 % H 3. 30 mm/
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FHZSRURTA] , #0875 40 LA K3t T AR 2R M3 % Ak K
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BRI 22 5 X S 28 SCAE T R RS T
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Helalia ' (U258, FABR IR S MK 1 M 45 v 1 L BLUE
AT A 5] B9 A B BE T #R A 5t A £ 3L
BRUEEAR, A5 IR 22 , DREAR PR IK B4R A, fin 2z A T 4
HEAPLTCS RAR, A D) 70, 38 26 L HEALBR, X g
HAB d AR MRS R Mk, M SRR, 1
2 DX T LA S MO FE B K TR TR MR AT LU
R v LR ABPERE

4 % %

1) K Hl 7] 38 3o b AR TR 52 M b - 408 9% B i+ )2
TREERIBE AT AZ K20 ~40 em B HIEHFE L 0 ~ 20
em AOFEIIHEINT 0.30 g/em’ . HHERSFLBRE B
FLBEE R AR B 45 L B BE Y2 Bl 4 )23 R B 1 3 im0
/N,20 ~40 em B ESLBREE | B AL AR B4 FL
BRRE 43 9 0 ~ 20 em F W /N T 56.16% .
38.63% 17.53% .

2) ANTR) A b ) FH 28 75 i) A 498 % B R AL Bt 2
SRR AABRIR AR I 25 (0. 82 g/em’ ) /)N,
SFLBREE (87. 40% ) FIEE B A LI (26.21% ) i
K, RIS A ERIR A M 1 98 A FLBRUEE |5 S FLBR
JE R LI e K (29. 99% )

3) ANI] = Ml A A (R )+ B K BE 1 25 57
B, LS R TR 22 AR B 37 K IR S (i
R K &) (349.60 mm) | dE &4 R K & (104. 84
mm) ¥Ji K, 3 B R FH 2R 1 49 A B PR
SO AR AC AR 1R B HUR N 3. 30 mm/min,
BERR R,

438 AL bR &5 A P T 6 AN TR R 28 2 )
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b - HEE A K IRIR IR RE T EAT VRO, SRS AR PR

TR ATMRD T HE R LEK IR0 SR D RE AR 5 (0. 00 ) |, i 5L

Mo SR Z (0. 60) , A< FH ML+ I IR IR 7 2

R 22 (1. 10) , PRI g BT 12 M DX 4k 48 ST it 1R B A

ARAE T , LASCRE 2 3t -3 (0 /K IR TR TR D RE
5) AR SCAORS ¢l 35 AR XA [7] 3 A1) ] 26 88 4

SEREAE KR IR D REREAT 1 #f PR, An 2R AR EE

e T MY A9 32 1 DX A AR Y 38 PR 1 52 o 7K 5L i 77 e

T3 I TG AERENT /N E 7 (Al - W AR5 J2 A

VB 2 (R 7K IR TR TR AR LA R AR 7 O 7 VR A

PRI MR [N, TR B 22 bk 3 280 22 ] ) %) L

JEARA LB,
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