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Table I Means compare analysis of AM fungi colonization rate and soil factors from
the rhizospere of Raspberry in different times
R, PENC e R WTEE WY o W R
(em) Nﬁ f:h mlﬂ:’i‘ \  Available P Organic matter  pH Spore density  Hypha Vesicule  Arbuscule Total
Soil layer ‘(mg/kg) (mg/kg) (mg/kg) (/~/100g 1) (%) (%) (%) (%)
7 63ab 24.844 1.79h 8.25a 156¢ 76.83a 42.034 Oa 80.75a
8 68ah 23.87a 3.97a 8.34a 101¢ 62.58ab 42.5a Oa 69.53ab
0~10 58h 14.064 2.71ab 8. 08be 718h 80.95a 50.95, Oa 86.7a
10 96a 11.68a 2.13p 8.15p 1132ab 34.63h 29.43a Oa 44.0p
11 10¢ 13. 14 2. 1lab 8. 1¢ 13904 54.5a 17.3a Oa 70. 64
12 47be 11.87, 2.29%b 8. 0c 166.67¢ 70.55a 47.534 19.18p 73.88a
7 444 25.474 1.8p 8.38a 169.33¢ 52.85a 15.2p 1.25ab 59.1a
8 58a 22.43ab 3.45a 8.21ab 298be 64.65a 41. 3ab Ob 70.83a
10~20 9 51a 15.63ab 2.26p 8.08be 1028abe 54.53a 21.53ab Ob 54.53a
10 56a 10. 89ah 1.96h 8.19p 1175ab 47.85a 33.63ab Ob 55.45a
11 12h 15.8ab 2.2b 8. 1be 12334 34.9, 22.5ab Ob 46. 254
12 444 12.26p 2.11p 7.98¢ 185. 33be 47.234 37.95a 2.5a 49.8a
7 61a 12.964 1.67h 8.41a 280¢ 22.13p 13.43a 0.55ab 22.13h
8 T4a 21.97a 3.03a 8.07h 187¢ 45. 3ab 39.25a Ob 53.98ab
20~30 9 46h 11.764 2.09h 8.12h 826he 47.23ab 25.33a Ob 47.23ab
10 65a 11.674 1.78ab 8. 2ab 1225p 33.95ab 29.9a Ob 41.35ab
11 13¢ 16. 64 2.3b 8.1b 14554 31. 1ab 12. 44 0. 6ab 47.28ab
12 44h 10.824 2.04b 7.95h 272¢ 47.85a 29.68a 1.95a 49.684
7 5la 33.46a 1.89h 8.08a 200¢ 9.63a 7.6a Ob 12.8hb
8 61a 17.55a 5.19, 8.23a 320¢ 34.35a 30.18a Ob 42.0ab
30~40 9 63a 9.9a 2.01p 8.09a 991be 39.75a 15.48, Ob 45.05ab
10 86a 12.29, 1.68h 8.22a 1321ab 42.7a 22.18a Ob 47.5ab
11 12p 22.2a 2.2h 8.09a 14424 24.7a 12.1a Ob 46.73ab
12 56a 15.2, 2.24p 7.93a 324¢ 36.25a 16.03a 2.55a 43.1a

VL i SRR R SRR 2 P<0.05 kP LERBE: TR,

Note ; Date with different letters in the same column indicate statistically

By 1 ], 4 A 4 J2 A0 1 39 el e Pl e i) 22
WET T THE%, 7 2004 42 10 A
ORME B 1L H SRR RN, IR BE T [a]
RS TREES W\ T AR KREREEE
10 ik AR, A HUTTRERT [a]HEFS 25k &
RGN, 12 8 ARFIE(H. SRIE S8 R, 3 12 J 4
MR HEAEVUREAE T —3. T3 pH FER(R]
A 2R, 0~10 em F1 30~40 em + )ZBERT [E]2F
ST IE R 78 8 HA KA 10~20 em 11 20~30
em )= pH FERSIRIS B4R, N 7 A B RIESERE S
T G218 T e,

significant differents at P<<0.05; the same below -

B R A 2 THE S £ 11
HA—NIEME RS R TR, 4 MR REZE
FHFE S E SR ] A7 A — 80 0~ 10 em
- EBERS 2L FLAR R SR T R TR
#RAE 10 A foe/IME s T HAth 3 A= Bl 1] 22 {4
Zlg, W ETT R T, R SR B (] 42
ORI, 0~ 10 em + Rl (0] 220 5E 5218 I
Th R JE SRR, 2] 11 H k3 i/ ME R X E R b
TF:107~40 em (9 3 /> L2 S FERT 8] 2 F— FE— Tt
RIS, WBUERERIN T AF] 11 A
AR N 1L A5 2 s BRSO,
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Table 2 Means compare analysis of AM fungi colonization rate; spore density and soil factors
from the rhizospere of Raspberry in different depths
ap ER PN e gbum wrEE  me M B
Month Soil layer solution N Available P Organic matter pH Spore density H};pha Ve%mule AI‘blO,lSCllle Tgtal
(em)  alkg) (mg/kg)  (mg/kg) (/1009 +) (%) () () ()
0~10 63ab 24.84a 1.79a 8.25a 1564 76.83a 42.03, Oa 80.75a
; 10~20 44y, 25.47, 1.80, 8.38 169. 33p 52.85) 15. 2h 1.254 59. 1}
20~30 61a 12.96, 1.67, 8.41a 280a 22.13¢ 13.43p Oa 22.13¢
30~40 51ab 33. 46, 1.89, 8.08 200ab 9.63¢ 7.6h Oa 12. 8¢
0~10 68ah 23.87a 3.97a 8.34a 101a 62.58a 42. 54 Oa 69.53a
8 10~20 58¢ 22.43a 3.45a 8.21a 298a 64.65a 41.3a Oa 70.83a
20~30 T4a 21.97a 3.03a 8.07a 1874 45. 3ab 39.25a Oa 53.98ab
30~40 61be 17.55a 5.19, 8.23a 3204 34.35h 30.18a Oa 421
0~10 58a 14.06, 2.71a 8.08a 718a 80.95a 50.95a Oa 86.70a
9 10~20 5la 15.63a 2.26h 8.08a 10284 54.53ab 21.53p Oa 54.53h
20~30 464 11.76a 2.09p 8.12a 826a 47.23h 25.33ab Oa 47.23h
30~40 63a 9.90a 2.01p 8.09a 9914 39.75h 15.48h Oa 45.05h
0~10 96a 11.684 2.13a 8. 15a 11324 34.63a 29.434 Oa 444
10 10~20 56a 10.89, 1.96ab 8.19a 11754 47.85a 33.63a Oa 55.45a
20~30 65a 11.67, 1.78he 8.20a 12254 33.95a 29.904 Oa 41.35a
30~40 86a 12.29, 1.68¢ 8.22, 13214 42.704 22.184 Oa 47.504
0~10 10a 13.1a 2.1a 8.1a 1390a 54.5a 17.3a Oa 70.60a
11 10~20 124 15.8a 2.2a 8. 1a 1233a 34.9a 22.5p Oa 46.25a
20~30 13a 16. 64 2.3a 8.1a 1455.0a 31.1a 12.4p Oa 47.284
30~40 124 22.2a 2.2a 8.09a 14424 24.74 12. 1ab Oa 46.73a
0~10 474 11.87, 2.29a 8.00, 166.67, 70.55a 47.534 19.18, 73.88a
12 10~20 444 12.264 2.11a 7.98a 185.33a 47.234 37.95a 2.50p 49.804
20~30 444 10. 82, 2.04, 7.95a 272.00a 47.85a 29.684 0.83b 49.68,
30~40 56a 15.20a 2.24, 7.93a 3244 36.25a 16.03, 2.55h 43.104
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Table 3 Corelation analysis between AM fungi colonization rate: spore density and soil factors

i H Item W% Hypha H1 %% Vesicule M Arbuscule B2 Total 70T %% Spore density
WA N Alkali solution N —0.02 —0.148 —0.035 —0.013 —0.337""
AL P Availabl P 0.088 —0.025 —0.041 0.087 —0.144
HHLFE Organic matter 0.132 0.177 —0.008 0.148 —0.258"
pH —0.208" —0.296"" —0.151 —0.199 —0.188
FL T Spore density —0.077 —0.031 —0.147 —0.069 1

TE. % FRWH ZIAFE SV BB « % RRWH ZIA7E LAKCT Bk @M,

S0/ e . . Y .
Note: * means 5% s19n1_‘flcant differences; * * means 1% s19n1_‘flcant differences-
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ULRZE+ZRKTC R, FEE NZ 2T
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B FeMa Gk ] RE WL 4B T 2 . W ZAEHE)
RIAR LG ER BB — 2D TEAR PR W) & B T I M) 2% 4
T BTABFRR LI, 2% AM B HA H Ao iR
JEy U, Abbott 280 I5E BE - 4 P Y v A% T 4
SN AM LR PO AR S AR e 1 L R
WEE AM H A BB RIIER, HAZ YR 2k G
P, AL B ETERT R AT E L B 22 8 FE AR
EPHEAE 10~40 em + 27 8 A M HKME, X
=RN 8 A, BiE B N AR E
HEERK S AR YRE 1@ N 8G m 0~ 10
em T2 AM BB 2 SR Bl A [R) 22 A0 IR AR &
TRIZ L R A [H) 220 0 B iR =
WO EIR R, RO R RN ZER AM |
HESRE IR LR IR 2B S XZH T AM
FLR R bR, AR S mRIL A
FIF AM ELE RS, Saif " R IEIH 7E 13 i
NSRS, AR P A I S TR 2174,
3.2 AM HEZEEEAMFHEESTIZERTFIE

Xk

Pearson! " VRIS, i T THOE B
AR BT AR Y S S LA R R R AL W e 0 S5 T
A 2552 AN R B TERL VA HERAIEE AN,
HHERBEMEAEA B ERE AT EEE
M= 2ZRe ). A LB R, 7% 5 1
iR A B B TG, 5 HIEA LR R B2 UM
R XAERE AM HEA S AERREEA X B
SRR AM, ELB PR YR AR R ok A Ay

F Y4 A A R AT, Rl T L3
KRN ZRE PR, 47055 R G R  £ Wl 2%
Hy— B 22, - SR AR RN A AL K R TR R
HLRFR R, 10 T3 5 LA DR 2 B 5 E A
%, T RGP AR Hb i L 3 LT & B 65 2803
P (R 24— T L AM ELE Y A AT e A AL
T B E TR, (AR EHREN, AM HEE
FH AN 3R ) 2 IR AR S/ sk e AR e,
MBEAL T R AM BB A E i S
SR TFHEYM, BFZEERGEEE T A5
28 5 X T RESE I TR A M ECRT LA J, 1 4
fy 22 5 BT 0 -3 X AM EL I S B R Y 5
MR A VE O 45 3 4% L SR 3R R 2t ST ke
AM BEEFATER T RAR R — ARG E AR 1
AP E, YA TR T AM EER
MR, RREZH S HAB B R E R, PRSI RY
TRBRBNZS AL £ 77 T 5400 5 A SR T &
A K AR ARER pH 2 SR I T2
—, AM ELB AL AR AR A 3 T AR AT
AP 7 3% pH D HE L™, Buwaldal ™Ik
R I | BH B T AP 6 fth & B
BAAEYIE AM R YE BB IR
I B T AR PR 3 pH ., LiY SRR R R
H NH: —N i)+ 1EH, Glomus mosseae i [ =M &L
AYRRER 13 pH SRR T 0.5 NEfT, i T BAR A
HARBRAE A R A BRI NHS — N, VAM H
BB 2200 NH —N J5 R BH B T 2
KT WU B B S, SRk B B L2 N Y B L2 P
5, G248 W H O BRAL T 1 22 AR b L 33, I TIT AR I
LY pH, ASE T 1 pH SHZEME R
RN, IR ERE R E A, X SETA
OB RS R — 2.

LR F 6 A B I T 155 - 39 b 038k
AR A0 AT SER, R AM LB Y



5 3 9

EUESE  RRARER AM H 3 740 AE 5l

223

T B H A B AR A R R R GE A A
RAHYHRBRFAGE , Ik 2 AR A= 20 H R A
KIe—MRUFR KR TETTIE . WA SIS R A B
BAES AM HETE R AESC R, IF bl TR
s SR TR, (ER AR A M RO | e HEAE A5
LI 1) K S S5O A FrtE— T

2 % X #:
(1] SH% BRE g sty WMRTTFERMAIM]. Jeat. hE A

[2]

[3]

(4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

M H - 1997, 51—60.

Brundrett M C- Coevolution of roots and mycorrhizas of land plant
[J]- New Phytologist 2002, 154,275—304.

Karen O, Hogberg N. Dahlberg A, et al- Inter-and intraspecific
variation in the ITS region of tDNA of ectomycorrhizal fungi in

Fennoscandia as detected by endonuclease analysis[J]- New Phy-
tologist » 1997, 136,313 —325.

O ER WEMRERIERATI 1 R RIS
9 E)] ML RHEEIR, 2000, 11,11 14.

e R, VR . S I S (1] VST
5%,1998,7(1),1—9.

HE XUE-LI Stanislav Mouratov ; Steinberger Y - Spatial distribu-
tion and colonization of Arbuscular mycorrhizal fungi in the rhizo-
sphere of desert shrubs[J]- HH# A= &4, 2002, 26 (2) . 223—
229.

EEHF, FAHE R AT 5 IR AL M AT O vk
[M]- bt B4 R 1983.

Phillips ] M, Hayman D S- Improved procedures for clearing roots
and staining parasitic and vesicular-arbuscular mycorrhizal fungi
for rapid assessment of infection[J]- Transactions of the British
Mycological Society» 1970,55,158—161.

Tanson D C. Allen M F - The effects of soil texture on extracion of

vesicular arbuscular mycorrhizal spores from arid soils[J]- Mycolo~
gia, 1986, 78,164 —168.
WAL BAEFE . FAME VA BRG] 7
LAY, 1998,18(6) ,61—63.
PEAL AT R AR ERAES SRR T5
Hb X A AF 2, 1996, 14(1) ,35—39.
Abbott L K- An ecological view of the formation of VA mycor-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

rhizae[J]- Plant and Soil, 1994, 159,69—78.

P24 Yosef Steinberger- MA% % T (Zygophyllum dumosum )
FRRR AM BLBAEA 2B [1]. T LR ). 2001, 21(6),
1070—1077.

SAIF S R-The influence of soil aeration on the efficiency of VA
mycorrhizae I Effect of soil oxygen on the growth and mineral
uptake of Eupatorium odoratum L. inoculated with Glomus
macrocarpum[J]- New Phytologist . 1981,88.649—659.
Pearson J K Jakobsen I- Intrasymbiotic exchange of carbon and
phosphorus between cucumber and three arbuscular-mycorr-hizal
fungi[J]- New Phytologist.1993,124,481—488.

Abbott L K; Gaie Y C- An ecological view of the formation of
VA mycorrhizae[J]- Plant and Soil, 1994, 159,69—78.
Hayman D S, Johnson A M, Duddlesdin I- The influence of
phosphate and crop species on endogone spores and vesicular-ar-
buscular mycorrhiza under field conditions[J]- Plant and Soil,
1975,43,489—495.

Lorgio E A Julio R G-, Peter L M- Variation in soil micro-or-
ganisms and nutrients underneath and outside the canopy of
Adesmia bedwellii (Papilionaceae ) shrubs in arid coastal Chile fol~
lowing drought and above average rainfall[J]- Journal of Arid
Environments, 1999,42.61—70.

Dhillion S S, Zak J C- Microbial dynamics in arid ecosystems .
desertification and the potential role of mycorrhizas[J]- Revista
Chilena de Historia Natural, 1993, 66,253—270.

Xueli He,Stanislav Mouratov , Steinberger Y - Spatial distribution
and colonization of arbuscular mycorrhizal fungi under the

canopies of desert halophytes[J]. Arid Land Research and Man~
agement » 2002, 16(2) ,149—160.

AL kS AT BBRER AM BRI A A
1] LS4 1 ARBL AT 2005, 25 (1) 62— 66.
Smith S E; Smith F A. Structure and function of the interfaces
in biotrophic symbioses as they relate to nutrient transport[J]-
New Phytologist. 1990, 114,1—38.

Buwalda J G, Stribley D P, Tinker P B- Increased uptake of
bromide and chloride by plants infected with Vesicular-Arbuscu-
lar Mycorrhizas[J]- New Phytologist, 1983,93,217—225.

Li X L- George D E- Extension of the phosphorus depletion zone

in VA-mycorrhizai white clover in a calcareous soil[]J]- Plant and

Soil, 1991, 136,41—48.

Temporal and spatial distribution and colonization of AM fungi round

the rhizosphere of raspberry

1 .1,2 . 1 2
WANG Shaofeng » HE Xueli*"» CHEN Tie-shan' s WANG Juan
(1. College of life Science, Northwest Sci-Tech University of Agriculture and Forestry, Yangling, Shannxi 712100, China;
2. College of life Science> Hebei University, Baoding, Hebei 071002, China)

Abstract . Soil samples from the 0~~10 ¢m , 10~20 ¢m ,20~30 e¢m and 30~40 e¢m depths were collected

monthly between July and December 2004, the correlation of temporal and spatial distribution of colonization of

AM fungi round the rhizosphere of Raspberry to soil factors was analyzed- The result indicates that the good

symbiosis between AM fungi and yaspberry was formed. ;| AM fungal colenization and spore density was used to
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assess and compare the responses of AM fungi to soil condition- The mean percent colonization and spore density
of AM fungi reached maximal values of 86%0 in September and 130 pre lg soil in November 2004, respectively -
Soil alkali solution N had a significant negative effect on spore density, and soil organic matter presented nega-
tive correlation to spore density - Soil pH had a negative effect on hyphae percent colonization: and a significant
negative effect on vesicle percent colonization- This study results suggest that spore density round the rhizo-
sphere of host-plants and the different structures of AM fungi are the useful indicators for evaluating changes in
soil ecosystems-

Keywords: AM fungi;temporal and spatial distribution;soil factors; Raspberry
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Character research of plantation and soil factors in
restoration process in sandlot near altiplano bashang

FENG Wei"?, ZHANG Wan-jun'. FENG Xuezan'
(1. Center for Agricultural Resource Research, Institute of Genetic and Developmental, CAS,

Shijiazhuang 050021, China: 2- Graduate School of CAS, Beijiing 100039, China)

Abstract . The relationship of plantation diversity and soil factors in restoration process was researched- The
results showed that plantation diversity was low in early succession stages of restoration processs and soil envi-
ronmental factors related to species diversity- In order to accelerate the restoration of vegetation, the nutrients
and water should be enriched in early succession process in sandlot- Using multivariate statistical analysis tech-
niques (Principle Component Analysis), we found that soil nutrient and soil water had great cumulative effect -
So soil factors influenced plantation diversity -

Keywords: sandlot near altiplano Bashang: plantation diversity ; soil factors; principle component analysis



