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EUIFEETRAKLHEMR, A TR L HEMAKES, 8RR S EE KT RIFH.
My (Pinus tabulacformis) [RMHBITH SHMGIMKAALL, ZE00E DB LHER, 88 LR
WA B ERR SAMELL, BIE LA KBERE 13—30%, LEAIRABREET7.1—
76.4% ., THRA VB EHMN 13—39%, TMAEM/D 6.8—10%, L EKRERARKTE
22.2—124.4%, THBMEREKT 6.6—26.3%, AMEXBHERNBRIHBEITEM
(Acer trumcarum) FEHVE (Quercus mongolica) JNH4RT J|, (Caragana micraphylla) %,

X@A  BRRRM, DB R, T, K L SR, BIRE, @k

TAHXBEETERILUTEBX,, E£EHSE 7.0—8.1C, EXHMEKE 500mm £,
BOEMHRA 300mm DT, MEi—RFEDTF 7—8 A, HENMKESEFH 65—
0%, FHELEN 1700—1900mm, +HTBELETHIRLLBROMKBE L, B L.
B LR A HF AR L, £ O EL AR IER L BB H DI R R B, A X PEALERE
FEELBIBBREE T, AFREED . 2RL, THIOBESRARR, M2EERE.
HERR, KL HETHE, BT TEAIRENEITERERX,

AL PEHIX BUE ALl AT U 53.3 X 10%ha, XEaibk B R#EK L, B ILRKEH
T —EfER,H 30 ZENTRIFR, KERBRgk, AMUES ERAR, REETE, &
Sy RAEKR, MAXKE K ER RS RHE, Fib Yl X ARl LR Ak
BB, LR AR O B R0 23028, IR R R . AXE B RIS E
SEARAHEL B, 3 3RO B SR L 3B B 0 R He vk 6B S T A B, D8 X HB IR B R o
B HE AR B RER SRR,

— PR g B TR R

(=) BRBEXHRSARH L RERBHER

AR FARAR, EREEHHEAR, BN KEEETABER (& D, #H
i, R R A R SR , HoRE AR B D, — R R A I 2 AREY 37.4—93.5% , FEK
B/AMRAMEZ, M SRR B XM R SRR KOMEET R, BRER
SREYREKEE ST, In— BRI AR R B B KRR A A S ERM 1.9—2.6 (5. 3T
BT R 2.9—4.6 1o ZE5HREIR SR T LR E & KB — B St dibki
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B 13—30% LAY, M—REMRLER L BREES, TRESTAZELESKEN
H 2% Efo

(Z) Ak SEEHN L REHERH RS

A M TR T ERFR K, B BRI & ERREE IR, B LU
REGEH R EE, AT REB I ERE A ERNVEE,

LAR#EHFFS SR RMARHATPE. B, FNKSSRFRANER
& 2)o $HAHRIFH R —BEF TR SRR, MM &/, R mH e £,

F2 HAHBHHAHERTESR (%)

Table 2 The contents of N, P K and ash in leaves of conifer and broadleaf trees (%)

WoR = @z = W
Tree species N P K Ash
[ 1.378 0.325 0.920 6.290

L)
S 0.899 0.200 0.430 4.570
JEdT A 1.802 0.350 0.800 9.080
T 2.042 0.400 0.980 9.390
A laE HOH 3.008 0.487 1.080 8.710
E W 1.716 0.460 1.020 8.050
O 1.594 0.300 0.920 8.450

2. AR M B RER R EIREEOEWT: A Esas, &
YERRGYLL R4 R AR, T AA ST PR EE R BB 40 R 30—50 %1, TTu#E AR R M-I O T4
FENFT5HE70—90%, RiLstH-RifhgedE LB A, EREARBEK, Aw/A WEELLER
N, XX HIBEERE R AT, M BEAM TR LIEARER —IMRARRN T LR
B, cHEMK, MAEHHHFKSTREBEEZL 0B, RbhRMESANES L
HAENRERRBEY, —BERSAKRELTREEINRERE0.6%—76.5%, Hhst
MR MUREZHESBERSE 0.6% (& 3) MEtHRIEHERZAE AR
Ko

3. MM SR T LAY EY: BT EMRERIM TS KR RE, MBI
BREBREOFERDRBR, HLBOMEDESHRETAHRRS, ALREE, MH
ERBAEEREBER KX LIENIEHBIERGE 4), 25 FENBREHREEKS
Mg AEEL, HEBBRIES 13—39%, 24510 « RREH, WEEREE (=
109.42, 2,05 = 1.734, 1 > 2,,45)0

(=) BEMHESAHI L iR R

“ENEREARAELEAE L, W E DR, mAA R R A5 R Ak
fHEL, A AR 6.8—10% , MRS NMIERS MR AELL, REEREK11% £
A, AT AEMRER, DEAMEREK, L HEKERATRS, ERENTIEBERRT,
BZM P L EHBEEY 2—5mm/min, giHkRAE 1—3mm/min (& 5) HELFL, &
T RAEH S RARL, XELEYEERTEAFEEEENER. & RBS%I
RIAEFDE 1005 — 1.8604
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(=) FERBHEL N

MWARNELMELRHIETERORT, BEHAEXERR|AN LRNE/FERPE
Fo WA, ARASEREAERARERCE 6) BEREKNMERZAETAR Im, FHRE
REFIE 6—7m, RANSHAEERRMOBEFEM, RMBAEIHEERRNR
BERBNERE, SRRSO BHORNFAELIER, XRETERIEZENEEREH
IMRANE, XA B LEIEE, B LEmR, X5aAELET BRI
BN

#6 HEARRIHERA

Table 6 Roots distribution of tree species

WO i BARRE RAREE HE
) Depth of roots Scoe of roots
Tree species Age of forest (m) (m) Root type
BT 21 4.0 10.0 28
Fiz: QS 21 2.9 5.0 bag:id
LU 31 0.6 3.5 ox
oA 20 1.7 7.0 ik
32 25 6.4 11.0 Al
HO 20 3.0 19.0 ik
TEdh g 26 4.0 5.6 g
SCER 21 4.0 11.0 ]
# 6 1.78 2.73 iy

(=) HREH RN R EEARED

L@tk R IR RN L E A BRI RRAE . AEA A TR
RE—EER, EHHAENENRSES, BRERPSEANEERNAEREFE,
REHAH NS FRORERS R T KRERREANER; BRARMHEZKT LK
BEARGAABES . EREERESEROBRE, FRROEERMH, RIEHERE
FOMBE N RRE 45 £, KRR H Rtk iR, B3R 7 TaEHRZRE
ABBHERARK SR 46.62—58.44% , BIB B T4ibk, MHASEAILOG 23.18—45.99%, =
PHELRE 14.18%, BL&IT, r RRERW, BXMAEAKRN LIHEARGCZERDE (=
19.54, o4 = 1812, > 1350

LB ARG , N RAR RS, R S8, BRsERmnEs
EHETBENE/NAREK, BUERY LML >5mm L BEIARKR 5 6.13%, >3
mm (5 9.33%; fhiAsEAkE, >3mm BEBIRIRGKDY 13.76—23.14%; WMIARERZMEN
15.15—40.36 %o B5h, ARKHK B DS WRHERE R, BRE, MAAEHEZK—BTE
B F R Bk, T AR S H R B D , KRR LU 5 T RASE M AR o

() BHARXN L WH ik ™
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Table 7 The status of water-stable soil aggregates in Chinese pine pure and mixed forests

BSEARKSE MEIRE
Content soil aggregate Total
AR (%) aggregate
Constitution of tree >5mm >3mm 3;1;25 00'12;; o Biea®
(%) ?El(:t%ggE (%) ?E(HE%%E (%) (%) % (%)
MRTER IR 10.4 62.5 | 20.2 37.4 | 31.28 0.53 | 52.01 | 124.4
MR sk 6.4 14.7 4.39 4.09 |23.18
AT EER A 21.25 | 304.8 37.05 | 169.3 | 17.11 5.0 58,44 58.8
LV 5.26 13.76 11.9 11.55 | 36.81
MR EFEREZK 11.54 | 86.1 21.68 | 46.5 | 11.53 | 19.84 | 53.05 22.2
MR LA 6.2 14.8 13.4 15.2 43.4
W BPERZR 27.74 | 209.6 | 40.36 | 74.4 | 6.04 | 7.24 |52.64 | 52.1
biii LA EUE SN 8.96 23.14 4.24 7.22 | 34.6
TR R R AR 14.03 | —2.5 15.23 | —2.3 | 26.94 4.45 | 46.62 23
T Ak 14.3% 15.59 25.27 5.31 | 45.59
MRk 9.93 62.0 18.44 | 97.6 9.44 8.23 | 36.11
=Y ERA 6.13 9.33 5.53 0.00 | 14.86 13

=8 BRAKSREF LR MER

Table 8 The anticrosion properties of the soil in Chinese pine pure and mixed forests
Zif ;8 s RihE
REHR HHEBR H® | pegree of Dispersion Erosional
Investigation Constitution Age of aggregation ratio ratio
e of tree forest | (6 [RIEAR (o) [REAN () [READ
BEEETEBr MARE S FE 3T 23 67.41 | 7.3 47.58 | 13.9 | 49.19 | 22.9
2PN b TAYR Y 23 62.83 55.26 63.83
DAY RE T 22 93.57 | 8.3 54.15 | 13.9 | 46.01 | 26.3
At p:iTASTIE 23 86.40 62.91 62.47
BREETRE WA TE BN 22 46.94 | 69.5 | 69.13 9.9 | 72.98 6.6
j-E=0 HhkA bk 22 27.69 76.75 78.12
BEBZFEHK b Py aeheked 31 54.97 | 0.8 69.91 2.4 | 78.94 3.6
BRLET WAL 31 54.49 71.61 81.91
LAY 2N 31 42.2 | 155.8 | 58.03 | 20.6 | 67.78 | 11.8
RE ML 16.5 73.1 76.88
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- SERI SR B Rpk b S I ROR LA 2%, HeAB MK, 3R L R SR M RE AR 3R

—(1__0.05mm Fhi 4%,
HIRE % (l >0.05mmﬁ&%ﬁ]ﬁ:>xwo

i B R LL <0.05mm SRR BREL <0.05mm FALAMR X 100 HHABH,
R =08/ Bk &E/FHKYE X100
HEMX, iz,

RIER 8 JiE, TURMI AR R AT L %%, SRR SR, TENsEENR
BT 50%, BT ZMENERS hikr L #MBEGE H E. RE/RIETIE A 57 8
BIE 5.2—15% ATtk T3, 3 BORAE 15—66% % 5tk + 1, 53 0E >66 % 3Rk
THOMMARAALRMRERRK, L + RBBEIEdkELER B EG=5.584,
foos = 1.860,2 > £0.0)0 FEMMMEMBZMEVER T, AIREF MM, FUTRoihEE
BEAERKONRE. SWRMAKEL, MENERERSE 7.3—69.5%, {EHRRNHHE
RS BEE, ARERESAMEE. Ho8Es5 R aiRRMHER WY&
B, 5> BUFRAR 9.9—13.9% F0 6.6—22.9%, T HAAMUR ST MK 2.4% F1 3.6%

R~ T

T 7 4 X AR A AR B R A R R 3 bk S oA St AR AL, ZE Rk 3% 1 3 SR AL M TR
MPE T EREEERENRR. AIETES T EEKE 13—30%, TRSEEIRS
B7.1—76.4%, "M MM EYBE 13—39%, AIEELIEAE 6.8—10%, TmIEM
TEEFLEREE 5.9—6.7% , LN BEE LA M ABE,

ERE LB E: MRRESHERERS LK REE R &k & &22.2—
124.4% , AR T HESY BUR 9.9—13.9%, B/ HEERMIE 6.6—263%, AMNBEZW®EE
# ARV R BT W BRI LA H A SR, B L irh s sk b A B B RUIE S o

ATREL XN KRB BREHRRK, THERREIARMEZ T TS
W (Acer trumcarum), FE{H¥E (Quercus mongolica), /NH4358 ). (Ceragana micro-
phylla), TELRGMl (Fraxinus chinensis var. thynchophylla), HI# (Robinia pseudo-
acacia), Wi (Cotinus coggygria), ILIRW¥E (Quercus liaotungensis), RFM (dmorpha
fruticosa), FAMLT (Lespedeza bicolor), y#Rk (Hippophae rhamnoides) %o

g £ X ®W

BEEE, 1983 hEIEMEMNETHESKIBNFR. 53,820 % 4 1{,341-346 F,

M EM P LN, 1978 THIHBEERMERE, 66—70, 140—147 T, B FH K.

XEXL1982: + YR T HRRAFRE, 1—12 H. EEREBRM,

EHEE,1984; LA LA MBERNTR. AEBEBR.FSHI—13 X,
TEYBEFRNEERSRGEEE), 1979 LHYBERNEL, 8188 H, HERAXRBKLERS
.

EFHMHELE,1963: 7 X YD ER—EM EEEE, 130—137 51,33k Rt

7. Taylor, C. M., 1985: The return of nursing mixtures, Forestry and Britisb timber, 14(5):18—19.
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IMPROVEMENT AND ANTIEROSION PROPERTIES OF
SOILS UNDER CHINESE PINE MIXED FOREST
IN WESTERN LIAONING PROVINCE

He Fuguang, Zhao Ronghui and Hu Chenghai
(Ferestry Department of Shenyang Agriculture University, 110161)

Summary

In the semi-arid and soil erosion region of western Liaoning, we should develop
forests to conserve water and soil above all so as to prevent soil erosion and recover
soil fertility. In contrast to the pure forest the Chinese pine mixed forest had
obvious superiority in improving physical and chemical as well as antierosion
properties of the soils. The mixed forest of Chinese pine and broadleaf trees
(including shrubs) could increase soil wetness by 10—30% and humus content by
7—76.4% and decrease the volume weight of the soil by 10%. In addition, the
mixed forest of Chinese pine and broadleaf trees could raise the water-stable soil
aggregate by 22.2—124.4% and reduce the soil erosion rate by 6.6—26.3%.

In this area the suitable species to be used as the mixed trees should include
Acer trumcatum, Quercus mongolica, Caragana microphylla etc.

Key words Chinese pine mixed forest, Physicaland chemical properties of
soil, Antierosion property of soil, Water and soil conservation, Degree of aggregation,
Erosion ratio



