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1 BIRERHEL

MRREXMUTILAHEEENH BN, 5G4, BRAHDREBRERE, 1805
EWE L. %2 BRAE TR RIR B A B, SBRR B EEERSE. B
XERIWFE, HEFHE B < 1% BTAEMITESRER, HELRFD
BRI AR, FE KSR 5. PENNES, BRBRBERANTFEH
KB L, W TR, B EA, 23t 30 BEMNE L, ESHER THRBEN, HFHHRHED
BAEBZENGEAR, AHHNSELE, MAKFHRIT, TEEHH A FIR
(Robinia pseudoacacia). 7K ¥ (Metasequoia glyptostroboides). W 1 (Phyllostachys
bambusoides) . IR T (Phyllostachys nigra var. henonis). 1-69#%% (Populus deltoides Bartr.
co lux(ex. 1-69 / 55)). 1-72#% (Populus xeuramericana (Dode) Guinier cv. san Martino
(ex. 1-72/ 58)). ¥L4# (Eucommia ulmoides)™ .

2 WMRFE

’ TEARSG N REER 9 BREEHD, BRATAR, RIALSh B AR, AR bk BUBAK. ZKAZ S e AR, o bk, LB, e H,
M AT A PIAD, XHEMENE AREGE, ZAN TN BE -2 ARE., EEREHAE
“S" T 1% 4 A b B H) L 1 % B 100cm, 4 5 2 BUEE (BP 0~ Scm, 5~ 20cm, 20~ 40cm, 40~ 60cm,
60~100cm). BUEESS 32 B B 2= AT, 43900 2 FE AR G . R ML DR AR NG . o MEBERR NG IR TR BERRAE. BREE A1
BHMEEE.

OREREREM T.A, I epdakopa B (1968)", AHI %M mg / g(37C, 24h) Fm; QBEMNE FI Bt fE I
Hoffman ¥ (1986)“, LAB mg / g (37°C. 12h) FR; @BREEMA G.Hoffman M K. Teicher ¥k (1961)™, A& A
® mg/ g(37C 240 %7 OFHMM A. II. TageranMD. A. Apymonsuik (1968)™M, LR EH mg /
g(30C, 24h) FR.

3 HRER

31 TIREEEEARES

TP R B, PR R PR, AR REME LR =
BBBAOLAERRN. B THBREAMHER, PHEEF LB LR =FBEREBH
BERLABRER—RNY, EHik, AT USRS L &K —
FREEVE B BREE M AR W IS 4, 9 41 PR B R A TS MR L WS,

EHCEEREREEG AT, B EEE LB (<1%), pHE—B& KN 8.0~
9.0(EWMM), KB MEIEHRERLE |, ZHHREFTUBEBRBEYERK, FHA
0.607mg B} / g, i 5 BB RS 18 1 09 62.6%; M 9% B R A BR 1 BE BR 6 4 B R 0.122 AN
0.240mg B / g, 59 H S BEEEEEIEPE A 12.6% M 24.8%, R 1P B BERREE LA B AR
MuE. BEANTRFEICRE RUEBRBERA, XEERERNEH AN, TELERE (0~
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20cm) K BR VEBEBR G T 1 | T T BB/ &L
HEZFBERREE T, BB RS 5 BB M XM R CR, MR R B 25 09731, HKE
BRYEBEBRES (r = 0.9711), FHBBREER/D (r = 0.7571). BAW. RIEBRETS SRS
M3 R ER AR U, 1658 1 B BR A 5 M TE S B BR G P o A XL E, BB I, R WA YR R R 9
A, DBEBREES R RE M ERENEYEERENEE. BRENAITXRAR
A (n = 32):
y = 0.00014 + 0.99965x + 0.99987x, + 1.00061x, r = 1.000 (D)
y= —0.04765 + 1.67426x, r = 0.9731 (2)
K, x,—— B ERBG A (A2 mg B / g, TR x,——FHEBEMRMEY: x—
MRYEBERREIE s )— EBERREE TG .
R ZHHEMEEMEEABEXR (h=32)
Table 1 The activity of three kinds of phosphatases and their relations ('n=32)

R EIE MR X R
BEER B State of phosphatasc activity Correlation coefficient
Type of ZEALTERE THE GHEBER tHEE TRAK W b i KBk
phosphatase  Variation Average B8 (%) Standard Coefficient BEBEEEE BEARBE BEER R i

scope value  Percentage deviation of variation Alkaline Neutral Acid Total
(mgBi/g) (mgBh/g) of total phosphatase phosphatase phosphatase phosphatase
phosphatase
0.053~
B B AR R | sig 0.607 62.6 0416 0.69 1.0000
] 0.067~ .
RIS 0250 0.122 12.6 0.062 0.51 0.6087 1.0000
0.000~ - -
[igeR-did Low 0.240 24.8 0.272 1.13 0.8931 0.8335 1.0000
o 0.204~ - - -
583 5890 0.969 100.0 0.716 0.74 0.9731 0.7571 0.9711 1.0000

*Ho=0.05T ZKT; **Ha =0.001 B FEKF.

R AR ). )3 M BB EE S AT BT, HOF AR xR Z 4 51N 0.00%
14.81%, #WAG TS AWBEHER.
32 IEEBREMEMNTESSA
3.2.1 - HEEEVE MM E A A R mFE2EN, LEHE A LT TEEEZEGRES,
BEMEYELFERRE. EERE LT T 28T R, 05 82 5k KA B AR S~
20cm 1 20~ 40cm 12445 51 R F 2 (0~ 5cm) B 30.5%, 3.6% F1 25.1%., 8.0%, (A E A1
THERFHBEMRK, A L EEEEZARREEL B R, BARARRE FEEPRE O~
40cm JEAY, R EH K RIS A SR R R, R 2 0 TR S T AR T Ak, T
BT VR E T A, AR R R B IS R T BB 5 A B ih A 2B, R R B (20~
40cm, 40~ 60cm) B TE IR FTRE R MERE AT B, MR AW ENT, SR EEREEY T
RTFAARE, XE=f 1EREEN 2 BE SRR .
3.2.2 RGN A E BRI B AR E KK, RBALS. YW T, BOER K
5 T BURE VR BE /DN, SO i E fl 2 Rt ) 338 1 5 K T, R M S A Y ) TR EBURE IR
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FERBEIT e IS M i B il AR, WRTETR, AR B, R LR E A R R, &
BRA AGA), HRA BO ), BANERTESTED, BT LR, W EEER
EHAEHFEEEESR (¢ = 0.05), HPHEER. BERREEZRRER, REBRKZ, BA
F2 IREEMATESH

Table 2 Vertical distribution of enzyme activities in soil profiles

7o TR AR TKAZ B £ H S )
Bamboo Adult forest Adult forest of Farmland Beach land
forest of pseudoacacia  glyptostroboides
THE HE Y FFE-R TH B2 TH HERE TH HE-E TH HE-2
Soil (cm) B WMEs% HE MESK [H WESE # MELSR H WESK
enzyme Depth  Aver- (%) Aver- (%) Aver- (%) Aver- (%) Aver- (%)
age Percentage age Percentage age Percentage age Percentage age Percentage
value  of the value  of the value  of the value  of the value  of the
first layer’s first layer’s first layer’s first layer’s first layer’s
0~5 59.57 100 65.80 100 83.35 100 42.08 100 2.64 100
MEMERE  5~20 26.61 447 20.08 30.5 20.92 25.1 32.96 783 1.1 420
(AEE 20~40 345 5.8 2.37 3.6 6.67 8.0 13.25 31.5 0.67 25.4
mg/g) 40~60 1.46 2.5 1.69 29 3.02 3.6 17.24 41.0 0.43 16.3
60~100 1.58 2.7 1.57 2.4 1.88 2.3 0.95 2.3 0.72 273
W 0~5 2.96 100 2.83 100 1.92 100 0.59 100 0.86 100
BEEREE  S5~20 1.64 55.4 1.38 48.8 0.93 48.4 0.59 100 0.61 70.9
(B 20~40 191 64.5 1.23 435 0.81 42.1 0.56 94.9 0.014 1.6
mg/g) 40~60 0.76 18.0 0.85 30.0 0.71 370 0.37 62.7 0.004 0.5
60~100 0.18 6.1 0.50 17.7 0.55 28.6 0.21 35.6 0.00 0.0
0~5 0.407 100 0.277 100 0.360 100 0234 100 0.000
i & 5~20 0.230 56.5 0.166 59.9 0.185 51.4 0.174 73.4 0.000
(H&H 20~40 0110 270 0.031 11.2 0.070 194 0066 278 0.000
mg/g) 40~60 0.022 54 0.000 0.0 0.027 7.5 0.074 31.2 0.000
60~100 0.005 1.2 0.000 0.0 0.010 2.8 0.018 7.6 0.000
0~5 0.521 100 0.273 100 0.305 100 0.183 100 0.123 100
EEM 5~20 0.386 74.1 0.145 53.1 0.249 81.6 0.188 102.7 0.070 56.9
(EEE 20~40 0329 63.1 0.154 56.4 0.214 70.2 0.170 92.9 0.000 0.0
mg/g) 40~60 0.237 45.5 0.138 50.5 0.107 35.1 0.105 57.4 0.000 0.0
60~100 0.039 7.5 0.083 304 0.034 11.1 0.085 46.4 0.000 0.0
®3 FARARRIMEGEEMNREMRE
Table 3 Significance test of enzyme activities in different soil layers
XA WS R A "R g=].
HE Invertase Alkaline phosphatase Urease Protease
Depth 5~ 20~ 40~ 60~ 5~ 20~ 40~ 60~ 5~ 20~ 40~ 60~ 5~ 20~ 40~ 60~
(cm) 20 40 60 100 20 40 60 100 20 40 60 100 20 40 60 100
(cm) (cm) (cm) (om) (cm) (em) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
0~5 v/ v/ v v v v v v v v v v v v/ v v
5~20 v/ vV X Vv v X v/ v X X v/
20~40 bl X X v X X X X
40~ 60 X X X X

& &P, VRAIEREE, < EIAERFRE.
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Bl B QR MBERIE 3.

HMEITAARNERIBEEEENER, FERE - _BE4NEHEEEZEE
HTHEBMEN. ARZREZFEFHRALRE, HEL2TTHELE (60~ 100cm) £#, R
BEHFF 0~ 60cm P DI E N EARTRE, BFL L WARRW S AU ERE 0~
60cm W, FEMREASEEM 85~90% U LY, FFUHHERARESZ Mt Mg R
8. BES BB RSN, LR A ERE = R RIERIFA T E, BT DA B
0~40cm By -4, B b AE R B o + 5 RS 15 1E A A fb i 3.

33 TEmEMAKESH

3.3.1 & —AR AR R 3 T R BE TS TR —ANE RN ESERER, B EER— A
TEBEARARRER. Fik, R -SMARTERE S NHEES A BERBERR
THBESER - MEBEITH A, XA FE, BRATS F — A AR & & (0~
60cm) MIBETEHE AT T H ET, BRI K 4. BIR4TH, [ —HEH A 4 DHEH L
EHELER, XRAH 4 M ENTHERRBEERAELES,

F4 F—HAE R EEEEATES R

Table 4 Variance analysis of enzyme activities in different profiles of the same plot

FfE
F value
;1. S .ok H WM
Soil Forest land Farmland Beach land
enzyme ‘ Foos =2.92 Foos =3.46 Foos =4.54
L) iR iR e *# &z

S . .
o . 0.17 0.25 0.10 0.23 0.27 0.25 0.07 5.23 0.29
W LB AR R 0.49 0.51 0.54 0.96 0.63 0.33 0.03 0.77 0.99
" & 0.28 1.06 0.61 0.06 0.18 0.26 0.21 1.01 1.00
ELE 093 - 1.36 2.07 2.52 0.83 0.23 0.93 13.81 0.09

. WHBBIEECN4, REN2, MR,

T S5 SCHR (2100 [12] 89 75 3 4k e 513 4 258 I 3 A9 510 T S0 & (BB 50 <t
BURERE B I, (1) Ak . ZE48 Ak P9 BEAL A ER 3 N5 (0~ 60cm) #E1TH %, R %
HEMBEGHERMATE MBENLMER 2 NME, WEAPEREE. XRRAZIE
B HR 60cm, B/ HFEE 3 AHIEAWEWEE (o = 0.05) ER, EXBFRTIEF AR 3~4
AMHE. 7€ 0~40cm L2, BEYLHE 3 MR E T8, AR A LHEMEREE, 7 4
AMEIE BB IE EBIE A TR BN E R AREE, L SRERE N 0~40cm B, EVEE
4B A BB R EER, LR TAEFITR 4~5 5. Q)fi; M EEEERsS,. &
BIEZ R t/h, ¥ 3 AN E R 60cm) B BE IS R IE, ENBAEEER (X
4), ATEMH EEWE 0~60cm TR EEHE 3 MIERIR. G)&H. &R +KH
HE2AHE, XEAMHENEEBAMEAREREE BMA 2 M HEXRAE 0~60cm
MEEERARASEYW, ETREEMNE DN EA SBERE—S IR,

332 AREHKEEE B TARBBHREF R EELGMESEKT&R, OfF
BEZE/K 05 i b (BRI R b)) TR AE B 2 57, WA E R0 i — 5 st F e +
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RS TEE AT 4.
WX N LEMEEN, x—MEBEN, «— BB EYE, x—REBEH,
x—EEEEE. * 9 MEHE 4 FPEEIE A (0~ 60cm) #HAT EB A4, BT RIS E

SR BEFTMBOIE 91.85%, KBHAME4 B, IEXNRHEAEER, XHETE, N
A

¥, = 0.50608 % + 0.52986 % + 0.47301%, + 0.48928%,
y,= —~ 0.41894% + 0.38566%, — 0.58312%, + 0.57942%

K, x=(x—x)/s, i=1234 HEEBYLRBHFERRAFTE, REEHR
y E—ERR).y,E-EAR), BENSEEL (@ 1).

The secornd mam composition
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Fig.1 The coordinate sketch of main composition of each plot
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STUDY ON CHARACTERISTICS OF ENZYME ACTIVITIES
IN AFFORESTED SOILS OF SILTING COASTAL AREAS

Hu Hai—bo

(Nanjing Forestry University, Nanjing 210037)

Kang Li—xin Liang Zhen—hai

(Jiangsu Institute of Forestry Science)

Qiu Cai-lou

(Experimental Station of Windbreak in Coastal Areas of Jiangsu)
Summary

The paper deals mainly with the features of phosphatase and the distribution
regularities of several enzymes (invertase, alkaline phosphatase, urease and protease) in
afforested soils of silting coastal areas of northern Jiangsu. In the fluvo—aquic soil of
coastal afforested area, alkaline phosphatase made up 62.6% of the total phosphatase.
Suppose the activities of total and alkaline phosphatase are y and x, respectively (unit:
phenol mg/ g), their relation may be discribed by y = — 0.04765 + 1.67426x,, r =
0.9731. Soil enzyme activities became lower from top to bottom, and they had
significant differences in the soil profile. The depth of 60cm for soil sampling could
completely meet the need of precision (¢ = 0.05) for the afforested lands and the
number of soil samples was 3~4. When the depth was 40cm, the number of soil
sample should be at least 4. According to variance analysis, soil enzyme activities had
a significant difference in horizontal direction, being far higher in the afforested and
farm lands than in the beach land. In the afforested land, the greater the forest age
was, the more active the soil enzymes were. Soil enzyme activities in the farm land
were similar to those under young forests with intercrops. The same results were also
obtained by other statistical methods.

Key words Silting coastal area, Shelter forest, Soil enzymes



