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 OE: PRGN IRE B 6 AT B4 2 BBy R R EEH, SE R B Ok AR A X, 4 0~ 10,10 ~ 20
em #120~30 em £ B ERELIEAS N E LERSEE, I A E AR (Arbuscular mycorrhiza, AM) 21 % £ 1
BPEBTEE. ZREZA0~30em L ERE, LEANFEEN 7.54~17.23 ¢rkeg B XA TG ERER
THEHE; LIERWAGEN12.01~27. 10 mg-kg™ s IEA BB W EE N 3.08~9.67 mg kg™, ZHFMH L IE
FERBENEERERTE UL ARG EN 98.61~152.5l mgeke™ s HRBREFZSEERIK, LEBEZ
FEAB AL EATE, R LS HE 3B 108 AM HEH, PR EE B (Glomus )6, & 60% ; TAEE B B (A-
caulospora)3 F# , 530% @E?@%ﬁfﬁ%(&utellmpom)lﬂ H10%., Mt AMEEYHEERA, ERXEEH, kM
HAM L A = E o WIHEE(G. Geosporum) RMLH AL, £W/EEHEF (Scu. Calospora) J& T 18 WA, E
ﬁi*%ﬁ((,.mseae)/\Hj%i{%#ﬁ’ﬁiﬁ%o FTRHERTEELREEE, UL 0~30em £ EFHERB A LT
FEQUA g D> tAmTFHEQ I8N g D> ATFHEATFHEEN 46N> EXMLATH
B3I A g > HELHFHE0.76 Mg ) > ABERTFEEO.73 4> FHFLLHTHE0.67 4
g e
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Farmland nutrient and biodiversity of AM fungi in Nanniwan
wetland in Northern Shaanxi

SHAN Bao-qin, QIAO Yi-yi, LIU Guo-hao, XIANG Mei
(School of Petroleum Engineering and Environmental Engineering, Yan’ an University, Yan’ an, Shaanxi 716000, China)

Abstract: Wetland is invaluable natural resource, especially in Northern Shaanxi known as serious water loss and
soil erosion areas of the loess plateau. Soil samples from seven agrotypes were selected and collected in Nanniwan wetland
in Northern Shaanxi, China, aiming to research farmland nutrient concentration and biodiversity of Arbuscular mycorrhiza
fungi, and thereby presenting suggestions for local agriculture development. The soil samples were collected from a depth
of 30 ¢m into 3 sections, i.e. 0~ 10, 10 ~ 20 em and 20 ~ 30 ¢m in the different farmlands in 2015. The spore density
and biodiversity of AM fungi were measured. The result showed that at the O ~ 30 c¢m soil layer, the concentration of or-
ganic matter ranged from 7.54 g+kg™' to 17.23 g-kg™!, organic matter in vegetable site was significantly higher than
that in other layers. The concentration of available nitrogen ranged from 12.01 mg-kg™' to 27.10 mg-kg™"'. The con-
centration of available phosphorus ranged from 3.08 mg-kg™' to 9.67 mg-kg™!, and the lowest value was detected in
soil sample of Picea asperata. The concentration of available potassium ranged from 98.61 mg-kg™' to 152.51 mg-
kg™'. 10 AM fungi taxa in three genera were isolated and identified, of which 60% belonged to the genus Glomus, 30%
to Acaulospora, and 10% to Scutellospora. The most abundance of AM fungi was found in the forest, second most in the
field of Picea asperata, and the lowest in paddy field. The spore density showed significant differences among sites, with
an order of forest soil (2.24'g_1) , Picea asperata soil (2. 18'g_l) , millet soil (1 .46'g_1) , maize soil (1.31 ‘g_l) ,
vegetable soil (0.76'g_1) , paddy soil (O.73'g_1) , and soybean soil (0.68‘g_1>O
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1.1 RERBR

T V8 VS R b A T B e A M S e K
PR R — B R XU, AR H R 9. 4°C L, 4R
SRR 450 ~ 650 mm, TCRE] 140 . FE YRS
b B e AN TR 5 1 B P A A A O 2 AR
T 8. 3% o WL BT RS YR LS B %
IR RE I B B4+, L2 IRE, by —, +
RBRAAR IR, FLIRE 62% A A7, Je Hg e 5 4 X £ 22
B T, A PV TBE 3 5 B 22 T g 9 X 11 2% 2
TE A K
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Table 1 Introduction of sites

G B R THEREE /% TR/ C GEE 14K /m
Number Agrotype Soil moisture Soil temperature Longitude and latitude Altitude
1 B3 Vegetables 40 17 N36°28'34" E109°38'04" 1142
2 KA Oryza sativa 100 14 N36°19'19" E109°19'12" 1104
3 5 Glycine max 35 19 N36°19'19"  E109°19'12" 1103
4 K Zea mays 35 19 N36°19'40" E109°08'51" 1103
5 AT Setaria italica 40 17 N36°27'26" E109°36'11" 1125
6 SIZH Picea aspoerata 25 16 N36°28'34"  E109°38'04" 1131
7(CK) Mt Woodland 20 15 N36°29'14" E109°26'52" 1154

1.2 HmX&E
PEEURE JE T A [FAE Y2510 1 6 Fh R H M A Hl
I KRS HEAE 10 a, TR HEE 8 a, A0 H %

fE5 a B2 (H3)# A TH, 2 EHL(5 ad),
T T B R A b A o BE
KEERTRIFE 2015 4F 4 H W), 16 7 FhREHL T 2 45
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TRAHRAE, 25 S 2 HAR 30 em IREYT, KHERZE 2
cm JE VI LI 43 0 ~ 10,10 ~ 20,20 ~ 30 cm SR 4E
T BEANRBE I R AR AR 3 AR, AR
5 VU AR AR — A A i o [R) I D 5%
TSR AR A R 302 AR I 4 SRR AR
O SR RAT N ]t S5 RO B R A5 55 02 o, B 1A
ABENERE R i SRS A A ] 5286 %, 1A A
SR, #8348 2 mm B 5 FTI05E AM BB 40 B9 5
E . HAR 1 mm 0, B0 A 5 BCEFEZY 50 ¢,
FEAN IR L 0.25 mm 6, I ISR
1.3 WEFHZE
1.3.1 23k fne  HESREA LG
T ) D5 -3 AL i, USRI E ) NH, Ac
FAR JHAICREVE , TR IR S IR 4 FH B 470 Fb 2,32 0
E RO B R, A R SE 3% pH (A, B8R 9
ORI A B R i
1.3.2 AM AW & TR0 00 FEAE 20
BTN 10 g KT g AM BT E 740 B
TEAROLEE T PRH AM ELTE 1% 46 1 HEA 7188, i
ik S PRIy W ) S A
AM E 1 1% & (Spore density, SD) = & g X+ 1
B EA N AM B E PTG
AM EC B P Y9 = i (Species Richness, SR) : 5 0¥ AR
Prdt 20 g 3RS AM HE MR
g M T
T HEEREAR
K ( Frequency, F) =
100%
FEXTZ2 & (Relative abundance, RA) =

£/ 10 F 0 1009,
IZHL X AM BT B T4 b

1.3.3 AMARAEZ PEMTETERI T L,
RGN K FLER Hl R C M — FLER H Il Melz-
er’ s SFTE W UEE N MR, AR VA R X E T
JHE" 10T i R s DA R T AR L A O R 0 (INVAM)
http: //invam. caf . wvu . edu &4 ) A0 A & 8 R,
H-Z A L8 AR AR e 2R 1 3 b S B4 7
BRI AT
1.4 HiELE

FH Excel Ab3 52 56 845 I 25 (&1, F SPSS13.0 4=
WGt A 4T B R 2R U7 22 43 1 (One — Way ANO-
VA)F Pearson XUAZ & AH I 4347 o

SR RO FIHL
R AR
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2.1 BEREBEARMELERS O

SYHTREUETE 7 Fhbh 2k R BUIR WL 3% 2, +
BEABLBAE 0~ 30 em 12 EVEEN 7.54 ~17.23
grke ™!, BRRHIA ML S AR E S T e, B
MR AR 4 E A SR b B
KR EK B TR ZHE T U9, 3 2 FARH
BT RS FEERNAAEO0~30 cm LIZHEN
12.01 ~27.10 mg- kg~ ', B T KM DL Ah, 76 H B 45 1
RABIE 0~ 10 em + 2 By, AR 2R (A 22 57 0 5
KFG > MHL > BT > ERS>EXR > o >#E, )
i A ] 4 A 5 00 o3 R MERR B T AN kA
e MR S 3,08 ~9.67 mgkg ™! K
HHBLAEBE 54 10 ~ 20 em + )2, T2 FibkHD + 38
OB BT H e 4 E e A 57
Sy SRR R AR 2 AR T R RS
HO PRI 20 ~ 30 em £)2 . B 21 10 ~ 30 em )2
Hooy I8 FLGARRE 30 . R () O e A A
2 (B HBRAM) AR 0~ 10 em 2 5, HEE £
JEBEINTTE D 5 3R 0 ~ 30 em 12 EE
7 98.61 ~ 152.51 mg- kg™ ', AS[a] 135 2 ] 22 5+ .
FLBEK S BASBT > EY > ok > KR > M,
P 4= )+ 6 A TR BRI IEAERE T =P FF
A 385 R, pH 7.62 ~ 8.29,
2.2 AMEESHESH

R VRS ANl 4 FH K AM ELTE W Fh 2 REE 25 -
R AEREM A £ P B 3 )8 10 Fh AM &
(3 3) . HAPEREEE (Glomus )6 F, 5 60% ., TG
145 & (Acaulospora )3 Fli, 5 30% . & E %8
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JEROR, IR R4, KRG 3 AM EL R Fh=F
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ARSCH AM B FATE RN 22 BRI 4 R 4 555
(F4),WE =80%, [FIHT 2 B =20% M L % F 5 45
JETE 50% ~ 80% , [RIHF 22 B 10% ~ 20% A % WA
W <10% , IRl 22 8 < 1% (8 DA Hoqy b I
P HIERFER (G. geosporum ) TE45 P HIZE A [A] 4
JEXA B I e R AR SN E E
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2.3 HRERRMERFZEEST
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g7 ") > KR A (0.73 A g7!) > B EM A (0,66 KT HEMAE, [F—#ZRAR L2, 7% ERE K
g™ o A LR ILEL M AL R EHBTE 0~ 10 em £)R

x2 HERTEENERS T

Table 2 Physicochemical properties of soil samples

o iE ﬁmﬁ ‘ﬁﬁﬁ 'ﬁﬁ% .ﬁﬁW.
St Soil layer Organic matter Available nitrogen ~ Available phosphorus  Available potassium pH
/em /(g-kg™h) /(mg-kg™!) /(mg-kg™") /(mg-kg™")
0~10 17.23£0.01 21.00+0.57 8.33+0.09 152.51+2.21 7.62£0.01
10~ 20 13.05£0.01 17.03£0.15 9.67+0.09 135.38 £6.29 7.84+0.01
! 20~ 30 11.65+0.09 14.35+0.62 6.21+0.04 121.38 +3.54 7.89+0.08
W34 Average 13.97b +0.04 17.46b +0.36 8.07b+0.06 136.42¢ +3.32 7.78a+0.05
0~10 14.06 +0.01 27.10+0.43 8.23+0.29 120.56 + 1.79 7.95+0.02
10~ 20 9.15+0.02 24.43+0.12 5.53+0.09 106.66 +0.33 8.22+0.09
2 20 ~ 30 8.63+0.07 16.55£0.71 5.07+0.51 103.92 +1.62 8.29+0.06
F-34 Average 10.61a+0.04 22.69¢+0.52 6.27b+0.28 110.38a+2.31 8.15¢+0.03
0~10 10.25+0.57 14.10+0.07 8.10+0.11 135.48 +3.37 8.03+0.01
10~20 9.39+0.01 12.40 +0.06 7.23+0.15 108.82+2.75 8.07+0.01
: 20 ~ 30 7.54£0.44 12.01+0.13 5.21+0.08 102.78 + 1.34 8.10+0.01
F-34 Average 9.06a+0.27 12.84a+0.09 6.85b+0.13 115.69a + 3.56 8.06¢ +0.02
0~10 13.02£0.01 18.87+0.18 8.17£0.09 136.04 £7.34 7.92£0.01
10~20 10.77 £0.02 19.55+0.02 5.17+0.09 121.79£1.31 8.02+0.01
! 20~ 30 9.25+0.62 15.66+0.51 5.02£0.16 108.55 +0.63 8.09+0.01
V14 Average 11.01a+0.32 18.03b £0.37 6.12b+0.12 122.12b+4.33 8.01b+0.01
0~10 14.56 £0.11 21.10+1.17 8.64+0.28 139.93£2.78 7.81£0.01
10~ 20 10.40+0.24 17.33+0.77 5.99+0.26 115.77 + 8.64 7.91+0.02
: 20 ~ 30 8.45+0.08 15.89+0.32 4.64+0.16 104.56 + 1.85 8.01+0.01
-3 Average 11.14a+0.09 18.10b+0.52 6.42b+0.21 120.08b +5.62 7.91a+0.03
0~10 13.81+0.01 18.07+0.17 5.33+0.03 127.33 + 8.04 7.92+0.01
10~20 10.03 £0.02 14.50 £0.17 3.08+0.03 108.97 £5.68 8.04+0.01
o 20 ~ 30 9.21+0.31 12.22+0.21 3.21+0.02 101.86 +3.25 8.06+0.02
F-34 Average 11.02a+0.25 14.93a+0.29 3.87a+0.13 112.72a+2.48 8.00b+0.02
0~10 10.39 +0.02 19.07 +0.12 8.30+0.12 121.85+1.85 8.00+0.01
10~20 9.15+0.01 18.90 +0.23 5.16+0.11 108.62 + 8.85 8.06+0.03
7K 20 ~ 30 8.22+0.03 16.42 +0.09 3.13£0.06 98.61 £4.23 8.10+0.01
F-34 Average 9.252+0.08 18.13b+0.36 5.53a+0.22 109.69a +2.78 8.05¢+0.03

T W] — S P AN F RN ARG TE P <0.05 KF- E225 R,

Note: data with different small letters in the same column indicate statistically significant differences at P <0.05.
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Table 3 The ecological distribution of AM fungi

FER R Agrotype

AM ELRH

AM fungi | 5 3 . S . ;
TR Acaulospora
R T HERE A twerculta + + + +
ERIAET A. gerdemannii + + + + +
Fii U A rehmii + + + + + +
BRIEFEE Glomus
HIRER G. geosporum + + + + + + +
4EFRBETE G. constrictum + + + + + +
WABRHETE G. clarum + n + + + "
BERHERE G. melanosporum + + + +
BEERWEFE G. diaphanum + + ¥ +
PEVEERFEEE G. mosseae + + ¥
JEEBEERE Scutellospora
LG E AL Scu. calospora +
A7l Total 7 4 5 7 6 8 9
PR Species richness 1.4 6.6 10.6 12.0 8.4 14.4 15.6

e+ AM BEE

R4 AMEEHEENEHE
Table 4  Population characteristics of AM fungi

AM WRE / % *HX‘J@E:/%
AM fungi Frequency Relative
abundance
TAIEREE Acaulospora
TR TAEFERE A werculta 62.5 7.5
EICTCIRES: A. gerdemannii 66.6 9.2
Fiy L ICAESERE A rehmii 41.6 5.4
BRYEFE Glomus
HERPEEE G. geosporum 100 27.0
GiERBBE . constricum 83.3 17.3
THEREEFRE G. clarum 75.0 10.2
HIRFEFE G. melanosporum 52.1 13.0
BICHREE G. diaphanum 25.0 8.7
FEVGERBEFE G. mosseae 20.8 1.2
JEEAHERE)E Scutellospora
KW G E MR Scu. calospora 8.3 0.5

MR A2 A T M bR 1 30 73 - AT I
kw3 . R AE 2 5 T R MR 3 1R
WM RTRIME . R BFFE R W], £ AM HR R A
BT R R I AL T BE e BERL W, e A
HIEBE A R B2

LGBIG S i [ A - HE SR MR B Bt
Jerss 1 e B o 2R . 2010 4F 1R 2 1B B 6 AR B T
FRAGFEE | B AL A 3t G i B e k2D 2 16 196. 42

Note: + , AM fungi was detected.

kem? 24 i LA S5 8 - o DR S M 5 X, Bk
TP, ST 0 s K AR IR A AR O e 1) e 10 7
XA H A A AT,

B B 5% Vegetables

O /K # Oryza sativa
B & . Glycine max

4.0 ¢ O kK Zea mays
T 35t O 7% f Setaria italica
<._ 30l :;’] B 2 KM Picea aspoerata
<7 < B H b Woodland
225 o b
F 2.5¢ o
= b
=l L q .
2 2 N K
2 1sf 2 N ko
215 2a | N R
e al N N4
i N N4
= oL S N N
i N N
05t §:’:‘ =|llz §:’3
2 Ne BEIVING

0 i ENZANS
0~10 10~20 20~30

1 )7 Soil layer/cm

TE: B RN FRES FOR 7 B 22 5 3 (P < 0.05)
Note: different small letters indicate spore density statistically significant
differences at P <0.05.
1 AEMERFEE
Fig.1 Spore density in different agrotypes
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