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Table 1 ~ General features of the plots

v Tl AR 4R R , piid) - R P 2 TR HKEE
ML . ey . . . . .
Plot Planting years g lrecti Slope degree  Average height  Canopy closure Closure Closure
ots Slope direction o
() ! ) (m) P % ¢
e 375 45°~50° ves 10~13 0 0 5~~10 20760
PR 1 5 b4 Ve North west 5
Abandoned 1 810 JbAmPE 47°~52° North west 5~17 0 0 5~15 50~170
fand I 15~~20 JEw7E 52°~61° North west 9711 0 0 2030 8090
I 3~5 PP 57°~65° South west 8711 0.70 10~11 1530 8090
b
i . Il 8~10 JEAw P 35°~44° North west 10~13 1.20~1.50 10~15 207~50 40~170
P . tabulaeformis
I 15~20 b PE 33°~39° North west 10~11 5.0076 .00 30740 307~50 30760
2 TN
*?‘jﬂv“ . 15720 Jb PG 29°~~35° North west 12715 6.00~7.00 20~25 79 40~70
P. sylvestris var . mongolica
¥ 2% C. microphylla 157~20 B VG 60°~66° South west 12~14 1.00 45~50 5710 40~75
B Grassland 157~20 A PE 63°~79° South west 13~16 0.15~0.20 0 50~~70 80~90
®2 AEEETEREMBES T CFU/)
Table 2 Tocation of the quantity of soil microorganisms at different vegetations
s - 5 S 5 - 5 A B B (X 10°
NG AT (X 10%) W (X10) FE (X 10%) T ) B C )
. . . . . Total number of
Different vegetations Bacteria Actinomycetes Fungi . .
microorganisms
1 7800 .25¢C 30 .42dCD 0.75deD 7831 .42¢C
Fie
R il 7227 .97¢dCD 46 .29bB 1.86aA 7276 .12¢dCD
Abandoned land
] 5685 .50eF 28 .92dDE 1.06bcBC 5715 49fE
1 7239 .55¢dCD 23 .81eE 0.69¢D 7264 .05¢dCD
S
i . Il 10475 .00bB 56 .30aA 0.84deCD 10532 .14bB
P. tabulaeformis
i 13417 .62aA 43.75bB 1.96aA 13463 .33aA
FETAHS P. sylestris var . mongolica 7852 .68cC 35.33¢C 1.23bB 7889 .23¢C
¥ o& C. microphylla 6767 .58deD 28 .83dDE 0.94¢dCD 6797 .35deD
Hith Grassland 6428 .58eDE 6 .96fF 1.09beBC 6436 .63eDE
XL Average 8099 .41 33 .40 1.16 8133 .97

E W5 /ING F AR 22 535 WK, P<<0 .05, K5 FREFR7R 28 5k i it /K7, P<<0.01,

Note : Different lowercase letters indicate significant difference , P<<0 .05 ; Different capital letters indicate extreme significant difference , P<<0 .01,
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Table 3 The vertical distribution of the quantity of microorganisms

P25 Abandoned land

s P

(SR Fr ok

tabulaeformis

oy} . FLHb
Treatments P syloesiris ¢ Grassland
’ 1 II I} 1 i} I var . mongolica  microphylla B
HiRR 781 .45 737 .76 737 .21 877 .63 1253 .56 1670 .19 850 .85¢ 727 .05 621 .95
W My 1A Crust layer 45a .76a 2la .63a 53 .56a .19a 50 .85a .05a .95a
(X107 0~5 em 578 .18b 607 .07a 361.18b 478 .07b 744 18hL 1081 .39b 618 .10b 564 .57h 496 .88b
Total number of
microorganis 6~10 c¢m 448 .55¢ 358 .78h 264 .32b 345 .76be 553 .73¢ 702 42¢ 414 .07¢ 379 .51¢ 352 .31c
11~20 em 301 .12d 246 .58b 137 .67¢c 248 .00¢ 265 .07d 175 .83d 244 .09d 168 .35d 219 .24d
P
C(nt&l}; 778 .75a 732 .25a 734 .54a 874 .27a 1248 .14a 1664 .25a 846 .20a 723 49a 620 .87a
e rust layer
4N
(X10%) 0~5 em 575 .23b 603 .11a 358 .47b 475 .39b 739 .01b 1077 .55b 614 .92b 562 .31b 496 .16b
Bacteria 6~10 cm 446 .18c 356 .78b 262 .61b 345 .08be 550 .35¢ 700 .06¢ 412 .53¢ 378 .25¢ 351 .98¢
117~20 em 299 .47d 244 .52b 136 .52¢ 247 64c 263 .35d 174 .30d 243 .36d 166 .91d 219 .06d
P
‘(n&}g 260 .04a 533 .55a 247 .62a 325 .56a 531 .23a 559 47a 455 .45a 343 .19a 82 .78a
N Crust layer
et
(X10%) 075 em 288 .15a 372 .83b 266 .78a 262 .56a 509 .33a 374 .74b 305.77h 217 .29h 66 .07a
Actinomycetes 6~10 cm 233 .78a 188 .71c 166 .98h 64 .30b 334 .49b 232 .19¢ 147 .07¢ 121 .36¢ 30.27b
11~20 em 161 .98a 201 .14c¢ 112 .00¢ 34 .38b 169 .41c 150 .31d 68 .00d 142 .18¢ 16 .45b
ok 2
BILIR 9 .64a 16 .62a 20 .05a 10 .46a 10 .61a 34 .61a 9.19ab 12 .57a 25.18a
- Crust layer
H A
(X10%) 075 em 7.12a 23.17b 3.32b 5.35b 7 .43b 8.66h 12 .12a 8.21b 5.61b
Fungi 6~10 cm 2.97b  11.78¢ 3.79h 3.33hc 3 .4le 3.91c 7.38he 3.85¢ 2.31b
11~20 em 2.54b 5.36d 2.76b 1.71c 2 .62¢ 2 .54¢ 5.07¢ 2 .58¢ 1.22b
VNG R 2 5K KT P<0 05,
Note : Different lowercase letters indicate significant difference , P<<0.05.
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Table 4  Variations of quantity of microorganisms at different types of soil biological crust

A W U Microorganism [EZ 4 Multiple
b3 . . e A 4
et o A BECORERERC wm owew omm o s

Bacteria  Actinomycetes  Fungi Total Bacteria. - Actinomycetes - Fungi Total
W4k B2 Thintayer crust 2146 .51 10.09 0.44 2157 .04 1.35 2.10 2.74 1.35
2545 17 Medium thickness crust 2360 .81 9.62 0.26 2370 .69 1.48 2.00 1.60 1.49
JE25 ¢ Thicktayer crust 2004 .86 8.88 0.30 2014 .03 1.26 1.85 1.84 1.26
- Average 2170 .73 9.53 0.33 2180 .59 1.36 1.98 2.06 1.37
Xt #E CK 1591 .45 4.81 0.16 1596 .42 1.00 1.00 1.00 1.00
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Table 5 Variations of quantity of microorganisms at different types of soil biological crust under different vegetations
Jib 3 $&3ii H Abandoned land AR P. tabulaeformis (RN Frék iy
Treatment P .sylvestris  C . micr— Grassland
reatments assle
catments 1 Il I 1 i Il var . mongolica ophylla rasstan
MEZE I Thirtayer crust 2093 .21ab 1925 .38a 1442 .05ab  2125.10a 2727 .99ab 3453 .42b 2124 .00a 1893 .51a 1628 .74a
BAEMEB ey,
(X10%) T 2387 .31la 2074 .12a 1719 .58a 1900 .0la 3123 .42a 4098 .48a 2370 .44b 1920 .93a 1741 .92a
Medium thickness crust
Total number of
i anic JEE45 B2 Thicktayer crust 1885 .30be 1851 .06a 1339 .51ab 1823.29a 2598 .20b 3337 .57b 1886 .91c 1703 .99ab 1700 .47a
microorganis /
X} HE CK 1503 .52¢ 1425 .55b 1214 .36b 1415 .65b 2082 .53¢ 2573 .86¢ 1507 .88d 1278 .91b 1365 .49b
Hi4h {7 Thimtayer crust 2082 .10ab 1910 .82a 1432 .43ab 2116 .23a 2714 .14ab 3440 .22b 2113 .55a 1882 .60a 1626 .5Za
Ly
e 5tz o
el Elr ':F'f/n X, 2373 45a 2058 .40a 1714 .65a 1893 .49a 3109 .13a 4085 .77a 2359 .44b 1913 .38a 1739 .59a
(X10%) Medium thickness crust
Bacteria JE45 {7 Thicktayer crust 1881 .29be 1840 .75a 1329 .34ab 1817 .45a 2579 .28b 3322 .49b 1878 .07¢ 1696 .92ab 1698 .12a
Xf R CK 1501 .35¢ 1417 .99b 1209 .08b 1412 .38b 2072 .46¢ 2569 .14¢ 1501 .62d 1274 .68b 1364 .34b
W4k J Thirayer crust 109.39a 133 .85a 93 .84a 85.52a 135.27b 126 .00b 98.04ab 107 .46a 18 .8la
ppas Ak
kg TSR 137 .05a  155.36h  43.52a  64.33b 141.46h 123.23b  108.00a  71.83b  21.18a
(X10%) Medium thickness crust
Actinomycetes JEL gk Thicktayer crust 36 .74b 99 .67¢ 100 .65b 56 .20c 186 .61a 145 .79a 86 .85b 67 .92b 18 .69a
Xf R CK 20 .97b 74 .04d 51.19b 32.02d 99 .64¢ 42 Ade 60 .46a 41 .07¢ 10 .89b
TGS K Thimtayer crust 17 .44b 117 .32a 23 .14b 31 .40a 32 .73a 60 .44a 64 .45a 16 .92¢ 34 .35a
. o
1l EP% HEZ, 15 .81b 18 .97¢ 57 .09a 9.09¢ 14 4lc 38 .74¢ 20 .59b 36 .63a 21.15b
(X10%) Medium thickness crust
Fungi JE4E Fz Thicktayer crust 33 .53a 34.52b 9 .55¢ 22 .03b 25.03b 50 .10b 16 .22b 28 .08b 47 57¢
X} CK 7.77b 15 .62¢ 16 .53bc 6 .54c 11 .39¢ 47 12be 21.71b 12 .27¢ 6.28d

T FFNG TR 3R 22 535 B3 K, P<0.05,

Note ; The numbers marked in different lowercase letters indicate remakerable difference , P<<0 .05 .
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Effect of soil biological crust on the distribution of soil
microorganisms in the loess hilly region

BIAN Darrdan' *, LIAO Chaoying' ~ , SUN Changzhong’ , LI Xiaocming' , XU Yongxia'~ , TANG Haibin'
(1. College of Forestry/ College of Resources and Emvironment , Northwest A & F University , Yangling , Shaanxi 712100, China ;
2 .Key Laboratory of Agriculture Resources and Ecosystem Remediation of Loess Plateaw , Ministry of Agriculture , Yangling ,
Shaanxi 712100, China ; 3 . Experimental Center of Foresiry in North China , Chinese Academy of Foresiry , Beijing 102300, China)

Abstract ; Study was made on the effect of soil biological crust on the distribution of soil microorganisms in Pianguan
area by using the statistics of the quantity of soil microorganisms of soil and soil biological crust under 4 kinds of main
vegetation and abandoned land , so as to find out the biological effects of soil biological crust and influencing factors of the
quantity of soil microorganisms . The results show that ; (D In all the microbial groups , bacteria are the largest group and
followed by actinomycetes while fungi are the least . @ The quantity of soil microorganisms among different vegetations
are significantly different ( P<<0.05), it decreased with the abandoned land fallow period and tend to increase with the
pine planting years . 3 Among different soil levels , crust layer is predominant , followed by 0~~5 e¢m, 6710 c¢m the
next , 11720 cm the least , bacteria and the total number of microorganisms are significantly different , actinomycetes and
fungi decreased with the depth . @ The coverage of soil biological crust affects the quantity of soil microorganisms , and
microbial content in soil with crust is obviously higher than that in soil without crust . The quantity of bacteria reach the
peak value at soil with medium—thick crust , the maximum quantity of actinomycetes and fungi are located at soil with
thin—Tlayer crust .

Keywords ; soil biological crust ; the number of soil microorganisms ; the loess hilly region





