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Effect of different vegetations on soil organic matter and
biological properties in Muus sandland
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Abstract: [Objective] The research studied the effect of different vegetations on soil organic matter
and biological properties in Muus sandland,and provide scientific proof for the sustainable management of
land resources and reconstruction of vulnerable ecological environment in study area. [Method) In May
2010,compared with drift sand,the amounts of soil organic matter, microorganisms and enzymes activities
of 30-year-old Artemisia sphaerocephala , Hed ysarum scoparium and Artemisia sphaerocephala X Hedysa-
rum scoparium ,40-year-old Pinus sytvestris var. mongolica,15-year-old Populus hopeiensis and 20-year-old
Armeniaca vulgaris with the similar elevation,aspect and slope were measured.and the relationship among

them was studied. Least significant difference (LSD) method was used to analyze the differences of organic
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matter and biological properties among sample sites. [Result] The results showed that under the similar
stand age,organic matter and biological indicators of 0—5 cm soil layers under H. scoparium X A. sphaero-
cephala were higher than those of A. sphaerocephala and H. scoparium. The number of bacteria and su-
crase activity of 0—5 cm soil layers of P. hopeiensis were significatlly higher than those of P. sytvestris
var. mongolica. Soil organic matter content and microorganisms of 0—5 cm soil layers of A. vulgaris were
lower than those in shrub lands. The amounts of organic matter and biological properties in drift sandland
had the most remarkable increase in 0—5 cm soil layers. Organic matter content and microorganisms were
significant or extremely significant to enzymes activities. [Conclusion] Microorganisms and enzymes activi-
ties can be the indicators to judge soil fertility,and enzymes activities can be used to judge the growth of

microbial. Mixed forests with nitrogen fixation should be planted in drought sand area and the area of pure

forest should be reduced.

Key words: Muus sandland; vegetation types;soil biological properties;soil organic matter
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Table 1  General features of different vegetation plots in Muus sandland
g/ B 2 3T 40 PR R 5
FH B 2 A W/ m Mg 4% /cm bk l-”dam’z) Name and cover HISEH B/ %
Vegetation types Height Diameter . degree of dominant species in Coverage
Density
herbaceous layers
VEE A, desterorum(56 %) ,
ik . .

NEE A. sphaerocephala 3.07 0. 47 23 Wi Agriophyllum squarrosum (35 %) 70

- . - W A, desterorum(52%)
M H. scoparium 2.89 0.55 19 W A. squarrosum (20%) 64
HHE X BERE H. scoparium X 3 54 0.51 21 v AL desterorum(17%) , 75

A. sphaerocephala : Y% A. squarrosum (15%)
1 F¥5 P. sytvestris var. mongolica 6.50 4,58 18 v A. Desterorum(3%) 89
5 , L - / Wi A. desterorum(52%) , .
W b# P. hopeiensis 4. 25 3.43 21 VI A, squarrosum(10%) 55
W Armeniaca vulgaris 2.34 2.67 20 — 78

Wi ¥ Drift sand — _

2 HR5SH
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T ing ARG 5 5 RS AE R X BEBE LIAE A LA 0~5 em
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5~20 cm 5 20~40 cm 4+ ZH PR & 2T W FH
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Table 2 Content of soil organic matter in different vegetation plots and soil layers

L= T X i BT

WIE/em BB 1 bk o oo a7 el i
. . . scoparium X P.sytvestris var. L . .
Soil  A. sphaerocephala  H. scoparium o P. hopeiensis A. vulgaris Drift sand
layers A. sphaerocephala mongolica

0~5 8.7240.10 bA
5~20 1.86%+0.11B
20~40 1.70%0.02 B

3.114+0.01 dA
0.8440.14 AB
0.8040.06 B

12.8240. 21 aA
2.8740.47 B
1.50£0.27 B

6.49+0.40 cA  2.744+0.09 dA
1.31+£0.01 AB  1.22+0.16 B
0.79£0.02 B 0.53+0.18 B
AT B R AR A NG bk TR 22 5 3 (P<<0. 05) , [ FI Bl e br AR R KRS kB F£oR £ 573 8 3% (P<<0.05) ., £ 3 [H.

Note: The different lowercase letters at same line indicate differences are notable (P<C0. 05) , different majuscule letters at same column

2.4040.05 dA
0.8340.10 B
0.7240.02 B

0.66+ 0.04 eA
0.7940.06 A
0.49740.06 A

mean differences are notable( P<C0. 05). The same as table 3.
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Table 3 Number of soil microorganisms in different vegetation plots and soil layers
— » T XI N
gopy TREEm o R e H.scopariumx W71 W4t H # i i
. . Soil A. sphaero- . P. sytvestris o . .
Microorganisms H. scoparium A. sphaer- . P. hopeiensis A. vulgaris Drift sand
layers cephala var. mongolica
ocephala
s/ 0~5 180.33+1.50 aA  77.3342.03 bA 230.3345.22 aA 67.67+6.42 bA 220.33+2.84 aA 57.67+1.23 bA 17.67+2.74 cB
(X10° « g~ 1) 5~20 136.33+11.02 AB 16.334+9.61 B 165.004+9.90 B 27.3349.50 A 92.004+14,73 B 40.67+1.53 B 21.67+4.83 A
Bacterium 20~40 32.67+11.57C  8.67+£12.43C 16.00+4.58 C 19.17+1.04 A 4.67+4.73C  6.674+0.50 C 4.50+3.96 C
W 0~5 10.9042.42 aA  5.43+1.46 aA  25.50+6.75 aA  5.77+£1.59 aA  12.00+£1.92 aA  3.23£1.02 aA  0.1040.10 aA
(X10% « g~ 1) 5~20 5.07+2.98 B 3.47+0.68 A 5.50+1.35 B 4.37+1.87 A 3.37+3.18 AB 3.00£2.51 A 0.73+1.10 A
Actinomycetes 20~40 4,1740.47 B 3.2042.05 A 2.734+1.32 B 3.37+1.98 A 0.37+0.55 B 0.9740.55 A 0.2340.15 A
i/ 0~5 1.4940.51 abA 1.3242.17 abA  2.60+1.50 aA 1.2240.64 abA 2.4440.61 aA  0.24%+0.21 bA  0.11£0.18 bA
(X10% g 1) 5~20 0.244+0.16 B 1.29£0.34 A 2.06%£0.52 AB 1.1640.23 A 2.0440.44 A 0.1740.13 A 0.1040.74 A
Fungus 20~40 0.104+0.10 B 0.16+0.03 B 0.30+0.07 B 0.26+0.17 B 0.68+0.78 B 0.0240.18 A 0.003+£0.01 A
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B RAEREREEE IS PEAE 0~5 om LR R E PRI
e J2 RE BR80T ek /)s CAR AR R U B A0 5 A AR R
WP LRI IE A 3 N LR ZE R AR E

HIZ 4 IR AT 55 00 U0 AR BE L BR 4B #E X B BB A1
FEEHL 0~5 em 2 JZ A SR I R4 04 R 3
B AL A1 o JFC Al A M S8 DR Wl % AR 3 D R A
TC A 5 75 5 s BRAE MR LA AR R U0 A HG Al A i 1 3
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Table 4 Invertase and urease activities in different vegetation plots and soil layers
HE Wl e FEREEE/(mL g '« d™!) Sucrase WM/ (mg+ g ' »d ') Urease
Vegetation types 0~5 cm 5~20 cm 20~40 cm 0~5 cm 5~20 cm 20~40 cm

HSEE AL sphaerocephala  3.60+0.71 beA  1.56+0.09 B 0.454+0.07 C  1.44+0.05 abA  1.21£0.33 A 1.02+0.06 A
A H. scoparium 3.27+0.46 cA 1.454+0.07 B 1.054+0.07 B 1.304+0.05 abA 1.67+0.00 B 0.68+0.10 C
:§§Tﬁ§?;ZEZ?NMZSJMiOJOaA 1.154£0.07 B 1.054+0.78 B 2.6040.01 aA  1.1940.36 A 0.880.32 A
&K P. sytvestris

var. mongolica 2.37+ 0.93 dA 1.104+0.00 AB  0.25+0.21 B 1.60+0. 22 abA 1.25+0.00 A 1.14+0.23 A
W dt#s P. hopeiensis 4.27+0.40 bA 1.204+0.28 B 0.40+0.14 C  1.7440.56 abA  1.1940.24 A 0.74+0.07 A
W A, vulgaris 3.15%+ 0.07 cdA  1.40£0.99 A 2.10+£0.28 A 1.53+0.14 abA  0.8340.00 A 1.55+0.23 A
Wb Drift sand 0.0740.12 eA 0.054+0.07 A 1.73+2.42 A 0.5640.06 bA 0.47+0.07 A 0.94+0.27 A

I AT EUE G AR R R RS 8 R 22 7 825 (P<C0. 05) , WA BU8 5 AR AR R/NG 83 R 22 5 B35 (P<C0.05) ., K 5 [,

Note: The different majuscule letters in the same line indicate notable differences(P<C0. 05) ,different lowercase letters in the same column

-

mean notable differences(P<C0. 05). The same as table 5.
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FEH 0~5 cm 4 2 4 HE i S04k SRS R 38 3 = T
TP o BRAEHE I B A1 Il A b - 398 3o 480 Ak S
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Table 5 Hydrogenperoxidase and phosphatase activities in different vegetation plots and soil layers
. B BERRAS/ (mg - g ! - d™ D) it Ak AU/ /U
*ﬁfﬁfﬁ! Phosphatase Hydrogenperoxidase
Vegetation types —
0~5 cm 5~20 cm 20~40 cm 0~5 cm 5~20 cm 20~40 cm
BEBR A. sphaerocephala 1.49+0.58 cA 1.0040.50 AB  0.40%£0.07 B 23.5340.14 aA 5.63+0.12 B 1.73£1.81 B
W H. scoparium 1.47£0.76 cA  0.9540.17 B 0.65+0.10 C 14.4640.16 bcA 7.2240.23 B 4.25+0.17 C
i " .
AEFRXBRES H. scoparium oo 95 an 0,65+0.17 B 0.5340.13 B 26.8740.17 aA  5.8340.07B  6.9843.57 B
X A. sphaerocephala
K\ P. sytvestris . .
it 1.824+0.12 bA 1.08+0.21 B 0.65+0.10 C 18.38+0.07 bcA 9.82+0.11 B 5.80+0.07 B
var. mongolica
WAt P. hopeiensis 1.7740.10 bA  0.9940.03 B 0.32+0.15 B 20.7740.30 abA 10.7940.01 B 4,334+0.16 B
R AL vulgaris 1.6240.12 bcA 1.1540.35 B 1.254+0.17 AB 12.614+0.23 ¢cdA 6.40%0.03 B 5.34+0.49 B
Wi ¥ Drift sand 0.48+0.21 dA 0.48£0.21 A 0.41+0.19 A 6.614+0.08 dA 5.0040.00 A 2.02%+0.01 B

2.4 TEENR.BEYHEMEEFTENHEXE
A VLT AE B i A AE T SR o i R
HR R ] W SR T B Sk s BRI AL BT A
i MGG Ve Z M R AFAE SRR &R . R 6 R,
A AL AN B R R R BB AR 3 (P <C0..05)
O R 2 (P<<0. O IEAH G, Wl WL AE it 5 +
BENE 6 2% ), 31X A O A AL 4 AR R
FEURT SR 24 0 1 A A 4 R Rk 1 9 T R R 5 T AR
A= W REAR ST DAY A LT R TBCAR S ™ 1 el 1
HEAE At PR, A A A B T R e -

JIE T3 7K - 9 = A1

6 LR A BT 4 B SRR R AR
B TE A G 5 o R AR R R R R A R IR OGS
e S TR R TR T o S U T R R
PSR N T I AR OC L S ORI A L 3 IR A G s
HL B i SR A U R A I 3 R AT O L g R
Tt P W0 T 90 P S W R A O . R ] L, A
A HLRI R A 5 T A AR VTR AR G &R A
AHe AT AR 4 e S O P ) 2 A R B RS ) R R A
Hoit g1

x6 TEAVRSE REVHENEIFTEEANEXREY

Table 6 Interrelation coefficients among soil organic matter content,soil microorganism and soil enzyme activity
i AL i Wk S R i ponmn IO e
Item Organic Bacterium Actinomycetes  Fungus Urease Sucrase Hydr(.)genf Phosphatase
matter peroxidase

A HLFE Organic matter 1 0.591* 0.731** 0.513* 0.818** 0.840" * 0.936" " 0.903" *
4 # Bacterium 1 0.362 0.233 0.575* 0.472 0.398 0.378
T T Actinomycetes 1 0.883* * 0.507* 0.788* * 0. 826 * 0.754**
H. 1 Fungus 1 0. 345 0.580" 0.654 "~ 0.532"
K fE Urease 1 0.727** 0.733"* 0.654"*
HEHEBF Sucrase 1 0.844** 0. 888" *
i Ak & i Hydrogenperoxidase 1 0.908* *
9 P 1% iR il Phosphatase 1

T * RIRTE 0. 05 KF LAHGHE W3 5 » » RIRTE 0. 01 /K LAESCHERR .35

Note: * means significant correlation at 0. 05 level; * * means extremely significant correlation at 0. 01 level.
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