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Effect of water and soil conservation forest on soil improvement in western Liaoning
Province. Shen Hui and Jiang Fengqi ( Institute of Applied Ecology, Academia Sinica,
Shenyang 110015). -Chin . J. Appl. Ecol ., 1998,9(1):1~6.

Comparative studies on the soil physical and chemical properties and Chincse pine growth in
Chinese pine pure forest and Chinese pine-N fixers mixed forest show that the contents of or-
ganic matter, total N, total P; Olsen-P and available N were higher in mixed than in pure for-
est soil. In mixed forest soil, its bulk density and hardness decreased, and the initial penetra-
tion speed increased; the growth of height and diameter at breast height of Chinese pine was
faster in mixed forest, indicating that this forest was more effective on soil improvement. Based
on the measurement of soil enzyme activity and N-fixing capacity, the soil fertility level of dif-

ferent water and soil conservation forests was cvaluated comprehensively.

Key words Water and soil conservation forest, Soil improvement, Soil enzyme activity, N-

fixing capacity.
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(Robinia pseudoacacia ) F1 8 £ F ( Lespedeza bicol-
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F29 1.0m 1. Sm; T WA -F A WR-HET
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Table 1 Water-retention benefits of litter in pure and mixed Pinus tabulaeformis forests

o R K R TRk K EMER A KR~ 10cm)
Plot Litter fresh weight Saturated moisture weight of litter Moisture content of soil surface layer
kg'hm™? BHMBE(%)?  kgthm NSEMY ORHMZ(%) % T TARRK)
Increased rate Times of F. W. Increased rate pare P
forest soil
A 11248.0 46.89 24640.0 2.19 67.98 11.46 124.43
B 10638.4 38.93 21288.4 2.00 45.13 11.15 121.06
C 7657.2 14668.0 1.91 9.21 100.00
D 7.19 78.07

A THL-M ¥4k Robinia pseudoacacia- Pinus tabulaeformis forests, B. 81 F -1 2 3K Lespedeza bicolor- Pinus tabulae-
formis forests, C. H¥A#EHK Pure Pinus tabulaeformis lorest, D. ok Non-forested land. * IR L4 % = (R X WM E
— AR P{E )/ AKX {H X 100 Increased rate% = (Mixed forests numerical value— Pure F. N. V.)/ Pure F. N, V. X
100, * M T Atk % = i XA (oA ) B /28 3Kk it ¥ {H X 100 Compared to pure forest soil% = Mixed [orests

soil( Non — forested land) numerical value/ Pure F. N. V. x 100. F[6] The same below.

TR AR, A B 76 U B SEAK R 38. 93 ~
46.89% , BE T2 B ¥2 BK B9 X3 4R R A Bk v 0t
2, BH R ARk RE F7 . T i A% S AR P A
REHED, AEARLKSE, FFUFKER
N ARKHEE  FEHFEIRZHKT, LRER
FAKEBEHRHFHAKEST 21. 06 ~
24.43% MERAMEEHRFPOEBNT
Moh R, 2 ERRKORE 1, DRER
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21.93%.
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Fig.1 Content of C, N, P and K in leaves of coniferous .
and broad-leaved trees. E TR B‘EMTH&% Df%jc:j: g@%;

1. % Robinia pseudoacacia, 2. B F Lespedeza bico- ) v SE 2
lar, 3 RUBLA TR ZH 5 Mixed Robinia pendonea.  TEL5T AR BE AR, BF AR 220K 6 O 70 I &
cia-Pinus tabulaeformis forests, 4. W F- R XA BE T4 AT ELEFTSEHR

12 Mixed Lespedeza bicolar-Pinus tabulaeformis forests,

S. B KM Pure Pinus tabulaeformis forest. %‘[10] . Hﬁﬁ "f?ﬁf%iﬁ%%ﬁﬂﬁ@%

%2 s RdREREXHERE S B
Table 2 Dilferent litter decomposition proportion of pure and mixed forests

WM LEE &M Needle leaves # M Broad leaves S5 R HE
Plot Total weight 4 Y] F 41 A 4 4 Near-decomposition  Others
(kgbm™®)  NoD.%  Hall D.% NoD.%  Half D. % (%) (%)
A 10441 23.54 10.61 5.19 33.29 25.07 2.30
B 9325 34.90 37.15 6.38 1.85 12.49 7.23
C 6818 49.78 42 .44 5.87 1.91

* BB RREENY AN T, R BERE SRR AR, — ML LN ;L 0.3mm
L ERERE RIS E A RRAERASEREB TR IR K EXDWE AR KEREF)AE-%, 5
HE.

HLet i AR 4R 3 0.14~36.65%, &2 N & RBEIRBE; M- MRBEHALIER
BT 8.47~43.60%, X PREBES IVEM2NITBRSHNAKMELERR
80% L E(FK3). 2% QRKEFEH, SEFEYUPEEEREE. WML

ARG AL, SR ERIE BEXKERPETRSHAAKMEELESR
®3 ARG SBREHIETHN DR EROYE

Table 3 Effect of pure and mixed forests on soil chemical properties
RAEl L2 EEI; ) &N HH N &P EH P

Plot  Soil lager  Organic matter Total N ;f*- ﬁ] lN)N Total P Olsen-P pH
vailable .
(em) g kg™! % g-kg! % (mgokg™") (gke )mg~kg" %
A 0~10 12.039  136.65°* 0.695  143.60°°  47.99 0.691 4.7654  188.71° 6.83
10~20  5.359 0.346  130.08 14.88  0.628 2.9948  242.53° 6.76
B 0~10 8.822 100.14  0.525  108.47 40.05 0.669 4.6328  183.46° 6.94
10~20  5.349 0.271  101.88 14.55  0.601 2.2027  178.39 . 6.88
c 0~10  8.810  100.00  0.484  100.00 38.19  0.659 2.5252  100.00  6.63
10~20  5.356 0.266  100.00 17.43  0.608 1.2348  100.00  6.74
D 0~10 6.971  79.13  0.258 53.31 34.90  0.634 1.0252  40.60  7.83
10~20  4.725 0.246 92.48 25.06  0.559 0.8316  67.35 71.71

*» REAKREHLERDE; " HENREHLERBREE.
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Table 4 Effect of pure and mixed forests on soil physical properties

i +B B2E LBHE W meEE
Plot Soil layer Bulk density Total porosity Hardness Penetration speed
(em) mg'm”™? % " % % " kg*em™? % ° mm-min "} % "

A 0~10 1.30 96.30 45.83 104.35 2.9242 90.12 10.3448 107.07
10~20 1.51 37.00 7.5207 65.31

B 0~10 1.30 96.30 45.75 104.17  3.0340 93.50 10.1868  105.43
10~20 1.55 35.56 11.3862 98.88

C 0~10 1.35 100.00 43.92 100.00 3.2448 100.00 9.6618  100.00
10~20 1.46 39.17 11.5153  100.00

D 0~10 1.51 111.85 36.98 84.20 6.6529 205.03 7.8329 81.07
10~20 1.68 29.92 13.7062 119.03

* X T S

BEHERHIEET 24.36~26.00%, W4l
AR B AR AR S T 18.93% X X FiL
ToH X A RE R R RARBEK, stk
MNEE RS LHES I KEESTPEHRE
—MEEERMEER.
THEEEN R E, FER L
BIKFSMNERE . EER D EERR T
THUEOR Z RIS 1, RS RS,
SRR, B B AR K TR AT MK A e Al AR
R K, VB TR AR X IR AR LR
Hu BB R L T4tk
3.2 HAA SRR FA-B N R FIR ZTAK
T AR SR 45 &R
320 LIEEEEN MMt EG, —UIE
FUAEYLESBEREEBMNSE TH#T
By, TR ISR S AR SR B 14RO,
REMELHEE NV EERRZ — HLEB

REMETBEAEYZEENEER, MK
EHERARRMELHEAS N RRAL.AKS
AUES, BEEE. T REBEES T
HENFESR.ENKBNAMELPE
BEHEEMX, BHAXBEIRBE. AE
2 A LAFE H, 1R 354K 49 o 4% 10 B 0 AR N
EHE AR R W EEES. S
wirkiat, B LB ABESHERST

29.83~74.27%, BRESIEHERE T14.53
#5 TIREEHSTRIEHERGHBERY

Table § Correlation coefficient between soil enzyme activi-
ties and fertility factors
HHE &N £p HKP KEN

Organic Total N Total P Olsen-P  Available N
matter

4B 0.924°°0.820"" 0.532 0.761" 0.895"
Invertase

B B 0.933°°0.825° " 0.660 0.871°

Urease

0.968**

ro 0s=0.666,r5 6, =0.798.
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Fig.2 Activities of invertase and urease in different soils.
3.9-M R 2 4k # Mixed forests of Chinese pine and lo-
cust, 4. $1-MIR X A # Mixed forests of Chinese pine and
shrub lespedeza, 5. 1 #2 & Ak 8 Chinese pine pure forest,
6. Xk Non-forested land.

~33.33% ; 5 kAR tL, IR AR L F
B EYER BT 57.45~111.34%, R B
EHEET 20.46~40.23%.

3.2.2 ENWHAME NEE WABEN
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Fig.3 Nitrogen-fixing activities of root nodules of Robinia
pseudouacacia and Lespedeza bicolar .
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" Fig.4 Growth of diameter at breast height and height

growth of Pinus tabulaeformis trees in mixed and pure
forests.
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