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Abstract; Taking six types of water conservation forests composed of Larix gmelinii var. principis-
rupprechtii (Mayr) Pilg., Populus cathayana Rehd., Picea crassifolia Kom. and Betula platyphylla Suk.
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in cold highland area of Qinghai as research objects, the differences in mechanical components, physical
and chemical properties, saturated hydraulic conductivity and field capacity of soil in different types of
forests were compared, and the main factors affecting saturated hydraulic conductivity and field capacity
were analyzed by statistical analysis method. The results show that there are significant differences in most
mechanical components and physical and chemical indexes of soil in six types of water conservation
forests, only no significant difference in clay content. Silt content, total porosity, capillary porosity,
organic matter content, total nitrogen content, total phosphorus content, saturated hydraulic conductivity
and field capacity of soil in natural secondary broad-leaved forest of B. platyphylla are the largest, but
those in artificial broad-leaved forest of P. cathayana are the smallest; while sand content, bulk density
and non capillary porosity of soil in natural secondary broad-leaved forest of B. platyphylla are the
smallest, but those in artificial broad-leaved forest of P. cathayana are the largest. It is indicating that
water permeability and water holding capacity of soil in natural secondary broad-leaved forest are stronger.
Correlation analysis and multiple stepwise regression analysis results show that there are significant or
extremely significant correlations of sand and silt contents of soil with most physical and chemical indexes
of soil, only no significant correlation of clay content with each physical and chemical index. There are
significant or extremely significant correlations of saturated hydraulic conductivity and field capacity of soil
with most mechanical components and physical and chemical indexes of soil, but no significant correlation
of saturated hydraulic conductivity of soil with sand and silt contents, that of field capacity of soil with
clay content. The capillary porosity and organic matter content of soil are the main factors affecting
saturated hydraulic conductivity and field capacity of soil. The result of path analysis shows that direct
path coefficient of soil capillary porosity is greater than that of soil organic matter content, indirect path
coefficient of capillary porosity is less than its direct path coefficient, and direct path coefficient of organic
matter content is less than its indirect path coefficient. The result of comprehensive analysis shows that in
six types of water conservation forests in cold highland area of Qinghai, the main factors affecting
saturated hydraulic conductivity and field capacity of soil are capillary porosity and organic matter
content, in which, capillary porosity has a direct effect, while organic matter content has an indirect
effect through the change of capillary porosity.

Key words: cold highland area of Qinghai; water conservation forest; soil saturated hydraulic
conductivity ; soil field capacity; soil physical and chemical indexes
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Table 1 Basic status of six types of water conservation forests tested in cold highland area of Qinghai

o 548/ W) WA/ I Hi/a HAEIARL (1 - )
Stand" Altitude Slope Aspect Canopy density Stand age Litter reserves

Legp 2 844 14 270 0.55 32 35.3

Pic 2852 15 296 0.62 33 7.4

Pic+Lgp 2 862 28 302 0.68 32-33 23.3

Pic+Bep 2 862 31 300 0.63 7-69 31.5

Bep 2 860 24 0 0.66 7-87 37.0

Poc 2762 12 65 0.65 24 5.0

D Lgp: fEILIEMAA N AN AR Artificial coniferous forest of Larix gmelinii var. principis-rupprechtii; Pic: 7 1 2542 N A MK Artificial coniferous
forest of Picea crassifoliat; Pic+Lep: T 1 = AZ + AL IE A N T IR ZC AR Artificial coniferous mixed forest of P. crassifolia + L. gmelinii var.
principis-rupprechtii; Pic+Bep: FHHE AL+ RN T A MRS KSR IR AE [ i ARIE AE PR Mixed forest of artificial coniferous forest and natural secondary
broad-leaved forest of P. crassifolia+Betula platyphylla; Bep: FAMEFR IR W #K Natural secondary broad-leaved forest of B. platyphylla; Poc: Ft%

N TR#M#K Artificial broad-leaved forest of Populus cathayana.
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Table 2 Comparison on mechanical components and physical and chemical indexes of soil in six types of water conservation forests in cold

highland area of Qinghai (X+SE)"

M FIENURA 5/ /%  Content of soil mechanical components HE/ (g om™) MALBEE %
Stand® Wk Sand Wk Silt FhKE Clay Bulk density Total porosity
Lgp 38.25+2.59b 38.41£2.05a 23.34+3.04a 0.57+0.06bc 78.61+2.25ab
Pic 49.58+3.54a 28.78+3.11bc 21.64x1.73a 0.63+0.02b 76.07+0.63b
Pic+Lgp 47.66+3.05a 28.12+4.06bc 24.22+0.74a 0.61+0.04bc 76.91+1.46ab
Pic+Bep 37.13+4.18b 36.93+3.88ab 25.94x1.50a 0.61+0.08bc 77.13+2.95ab
Bep 32.71+0.87b 39.89+2.01a 27.40+2.48a 0.48+0.03¢ 82.01+1.29a
Poc 51.12+1.29a 23.95+2.97¢ 24.93+2.51a 0.80+0.02a 69.95+0.56¢
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4E3R2 Table 2 ( Continued)

o BEILIE/ % EBEILIRE/ % ARG/ (g kg™) SRHER/ (g kgh) LWERE/ (g kgh)
Stand? Capillary porosity Non capillary porosity Organic matter content Total nitrogen content Total phosphorus content
Legp 62.05+3.06ab 16.57+0.88ab 151.33£19.83ab 12.81+1.47ab 0.78+0.06ab

Pic 57.78+0.35bc 18.30+0.83a 102.61+4.13bc 8.18+0.63bc 0.65+£0.01b
Pic+Lgp 60.08+2.79ab 16.83+1.64ab 126.11+9.23bc 8.40+0.88bc 0.70+0.02b
Pic+Bep 62.26+1.66ab 14.86+1.30b 142.16+12.98bc 10.29+1.81abc 0.75+0.05ab

Bep 72.64+1.38a 9.37+0.34b 157.07£20.11a 13.98+2.05a 0.95+0.08a

Poc 50.67+2.20c 19.28+1.94a 99.74+4.01c 7.74+0.36¢ 0.61+0.05¢

D [R5 o R )/ NG FREFR R 25 57 3 (P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference.

2) Lgp: AL V& A N T 4K Artificial coniferous forest of Larix gmelinit var. principis-rupprechtii; Pic: HE =2 N T 4K Artificial coniferous
forest of Picea crassifoliat; Pic+Lgp: FiF 2 +42dbyg s N T 4F 1R A8 AR Artificial coniferous mixed forest of P. crassifolia+ L. gmelinii var.
principis-rupprechtii; Pic+Bep: T 242+ FAMEN T AT AR5 KRR AL I M ARIESSHK Mixed forest of artificial coniferous forest and natural secondary
broad-leaved forest of P. crassifolia+Betula platyphylla; Bep: FIMERIRIKAE [#HHR Natural secondary broad-leaved forest of B. platyphylla; Poc: H

N TR Artificial broad-leaved forest of Populus cathayana.
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Table 3 Pearson correlation coefficients of mechanical components with physical and chemical indexes of soil in six types of water conservation

forests in cold highland area of Qinghai'’

5&MALIEFRAUAIEREL  Correlation coefficient with each physical and chemical index

IR ‘ - - ‘
Soil mechanical AT SFLBEE BEIBE  AEBEILEE  AHES R EoC- R E A
component Bulk d n ity Total Capillary Non capillary ~ Organic matter ~ Total nitrogen ~ Total phosphorus
ute densty porosity porosity porosity content content content
fib# A it Sand content 0.474% -0.473 % =0.596 0.565: —0.496 -0.482 -0.573 =
KyRi & Silt content -0.682 3 0.682 %3 0.642 % -0.321 0.621 5 0.703 5 0.643 5
Bk Clay content -0.234 0.234 0.206 -0.078 0.301 0.356 0.245

D%, P<0.05; #* . P<0.01.
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Lep: #AbTEMFx N T4FmFMR Artificial coniferous forest of Larix gmelinii
var. principis-rupprechtii; Pic: ik =A% N TEF AR Artificial coniferous
forest of Picea crassifoliat; Pic+Lgp: 151 = AZ+AEI0E PR N T AR
MR Artificial coniferous mixed forest of P. crassifolia + L. gmelinii var.
principis-rupprechtii; Pic+Bep: T a2+ FAMEN TEF AR KR A
[ #k 7R 28 AR Mixed forest of artificial coniferous forest and natural
secondary broad-leaved forest of P. crassifolia+Betula platyphylla; Bep: I
He K 4R Wk 4B B AR Natural secondary broad-leaved forest of B.
platyphylla; Poc. H W A TR M AR Artificial broad-leaved forest of

Populus cathayana.

E1 B5EREK6XKERFKLEEMISAKENER
Fig. 1 Difference in saturated hydraulic conductivity of soil in six
types of water conservation forests in cold highland area of Qinghai
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Table 4 Path coefficients of capillary porosity and organic matter
content with saturated hydraulic conductivity of soil in water
conservation forests in cold highland area of Qinghai

s SiREES v

_ HmEfR
Ei=L7 H % ERY Indirect path coefficient
Index Direct path
coefficient P—K,, Cou—K,o Sif Total
P, 0.734 — 0.243 0.243
Com 0.275 0.649 — 0.649

Dp,. BEFLBRE Capillary porosity; Coy: A HLJE & & Organic
matter content; K,,: 1 F1'5 /K3 Saturated hydraulic conductivity.
— . YEFIJ7 11 Direction of action. —: JoEX#E No datum.
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Lgp: SLIEMAA A T AT AR Artificial coniferous forest of Larix gmelinii
var. principis-rupprechtii; Pic: T 42 N TEF K Artificial coniferous
forest of Picea crassifoliat; Pic+Lgp: T = A2+ 075 MHFs N T AR
M Artificial coniferous mixed forest of P. crassifolia + L. gmelinii var.
principis-rupprechtii; Pic+Bep: T A2+ HHE N LR KRR A
[0 Fk TR 38 AR Mixed forest of artificial coniferous forest and natural
secondary broad-leaved forest of P. crassifolia+Betula platyphylla; Bep:
HE R S8 WK A= @ 1 K Natural secondary broad-leaved forest of B.
platyphylla; Poc: H N T B AR Artificial broad-leaved forest of

Populus cathayana.
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Fig. 2  Difference in field capacity of soil in six types of water
conservation forests in the cold highland area of Qinghai
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Table 5 Path coefficients of capillary porosity and organic matter
content with field capacity of soil in water conservation forests in cold
highland area of Qinghai')

o TLEERRH e R
EiEtan Direct path Indirect path coefficient
Index .
coefficient P, W, Con—Wy, 3 Total
P, 0.661 — 0.318 0.318
Com 0.360 0.582 — 0.582

Dp . BESLBLE Capillary porosity; Coy: A HLE 5 Organic
matter content; W : [H 8] $: 7K & Field capacity. —: 1 F J5 11
Direction of action. —: JCE(HE No datum.
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