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BHERAFAERLTERSS
U 2 HTE R R

NERL, E O OELBKBRR,EXF,E A

(L Rdufely K2 A arplag e, BRIBIT I/REE 1500305 2. A 258 o il 25 80R T RO Rl Wk A5 050085)

W OEDELLEANFBEF I T H(ERER e B RER = L0 5
W RAGAT Bk B 13 XA AR AL B £ 947 ik A= Biolog-Eco #-F Mk, AR T
BRITEHGLFE I WA NGB RRIE, S LERS SRR R AR LB
SRR A RAEARFON., EREAV.DIEANR . 285 FTEANAE L LEK, L0
HREHEFREZFFREE; LEBABELTRAN B RER N> 2R ER >R
A E R BEH RS LR ARSFTEAINN AKERZ, A KER R, b
AL W 2 FARBE; LB R MBS FRIUA B S OB BRI, K E R KL
BB G, A EANAEAN . EEL > ARER b R Eiaks A&
ZHRFATE TR RAABEAHSEAMSE LN RS ARERLZ > RER
A BHATAFRAAAXEEL>ERERZ > F K E b >0 Rk s> B
AspH A~F 5.38~6.56, ERF AEd pH ZALTE B &, BF-A4H 8.99%, 2) & Fihtd
TEBAEMBEE DR SHRIRBEAAABRRASBE RS KRB >EEZL>AKE R
M ARERZN, DREEHLE Z LB B AERBERARG LRS54 (PCA) £9
BE BERE SRDE LRE BEFPDREZRISSGLEFE LEHEY RSN E
FHBEBER, ORESMEN, ARE R Zufe Z 0o TIB R A W B A AR 63 R A B
B, BEI8 B Fe B T M 5 3B T 4 09 B R A AR X ARIL , B Bl e RAGAT RIBE M A MY
BB FIARX AL,

KA FBER; TSRS MY EHE; Biolog-Eco #; ERUT 4017 s B4

FES#ES: S647.6067. 1 XHRFRIREE:A XEHS:1001—0009(2017)14—0104—08

F8 % (Dryopteris fragrans (L. ) Schott)
JB B E A TR — M EF A R ISAEY . 2010

E—EEBN: FEN 989, B, REFEHAA, LA
REFARTOARBTRFE S H-F A4 %, Email
944131262@qq. com,

BEEEFHA970) 4, BATos REA L #4R,
HEEFW . ARTOANRBETRFS ST LY ¥,
E-mail ; yingchang1970@yahoo. com, cn,
HEEWME:BXAREALH XA A (31570189); B R
A A 2R AAA) 4381 R B (J1210069)
Y HEE:2017—03—16

AF AR, TRREZH 38 i 5 Hi 25 22 E B BB R A
SRy AU NN S T i - S ANk D ]
X, F3 B T4 TR s i X 0 P R9H 38
H X A BB IR A A AT T IRADIE . ik
TR EBTEVEY O B E SRR SR TR
MRS . FHERAATIREURK
VR o 4= BOBE LB R W D AR B BT
R T b 2 S B I A A B K 3
BUayy & 70 BRI » IR 38 7R B BB R AL N
BRI R EUY, Bk, M T AMNE AR
W, 5 R B AL SR B B AR« DR 8
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BRI AR5 BB Bl

IR R AR AR ) A T IR R AR
HERMERESHFZ—., ZEREAEYAK.
RE B HIT, EKFERY RN 7
Jit s T EEA AR RS B ALY BT RE R K
SLLRERRE, SEYNEREERYIRNX
F. HEPHFEHE TR ALY
MAEKAKBEMBREmMET, HEREY R+
HERBERMRE . S5 PR L,
HIEFEVET FRAGRSE L. S
FeA: i R e A — e B R AR SR A K
HAMBEYPURMENER. A=A REER
MTHERS, Wi, 2P RS EE S SM
PR RTERIL AR R, BB BIAR 28 38 4 1 MR
T4y IKAY

FHBRA RN H ISR RS
MR o 5983, T L350 & s U sA K
MEZEME TS, HER ISR YR
ARSI EREAS, HERSEREEY
WAFE AR s BRI ) )3 3 4 S A 4 3R
R 5RWA K I Y RIE S M EE =i sl 5
WA MEKET, v BN EEERZ
—U0 I BT R o) A L ER A A R
KBEMEHEREW. BYURESMEY NS
BRSO AR PR A SR A 2 K T T B 3R
4.7 CINER S RPHAEER XY, MiH,
IR B B SRR M
B C.N SF3R4 A e RO TE s b bR I 938
RHE 7 R E R R,

BB o BT A F R A R AR R 2
AG3AE X AT pH KA P& =AM E,

FEFI A Biolog-Eco # A X Fr % F ik A= < b + 5
HRAE ) AR M AT A SR TR A OB 5T, L P
SR BB BN A B Y R A - R
WA RIZ R . 5 T R4S AR A 8
B KB REN , S T B A B R AR B AR
SHERYE.

1 HHEFE

1.1 Rewray

AR g 2R LA R K LR 4 P
YLK LAESE 6 S AFE = H R E N Aot Bk 18
1.2 R¥HE
1.2.1 FEHbEE

VA A A B T R R T ) X R R e UL
A48 1) R L HE X RBR I X, 3 2 NIy
SR BIEIAE 2 AW BTAEATE B KL EE
BAER A 2 A EAREREWH, R
R KL FFFIAR AT L X R L, R
P Hh AR 22 55 F R WK L BFE 3 b ED
T = B R AP X P 3 MR, B4R
THEA BABRT BRI e 4y
1.2.2 TEMERRESHE

T 2015 4F 8 A 43 75 2B Je T4 FRG%E b Fo
HEPHTHLIX 6 AN [AlEHL (2 =3t 2 Rl R
M RABGH BIAeS) RE 18, B THBEERR
AKX SO RAERT, MR8, HAR )
A, MR E I FR I R, RERE
FHEO0~20 e R & 6 A4S, BAEHLEY 6 DS
FRAMREHSE NSRS ERXT B4,
Wi, FHERTEELRERRILE 1,

1 REFERREER
Table 1 Accession number and sources of tested materials
Fe R AR i AOHEE TGS
No. The age of geological Sample collection sites Rock types Number of soil samples
1 HL R BHRRAE w2T
2 HmaL FREM = WHEZRE W3T
3 HmaL R WHEZRE HT
4 HELRPEHNLKE I BRE JBT
5 HELRPEHNLKE RABN BRE MST
6 HELRPEHNLKE BH A BRE XGT




106 t 5 B 2 7H
1.3 HENE AWCD=>(C—R)/n (D
131 RHERER MR REA oo ®;
EHEBRATA A B R AR 0K T 5 D=1l 3
J=H/logS 4,

PR & B R RS IR L - K IO BE Tk, i
BB S B R AR S 4Es 8 pH &
A pH ik, IER DR S &I e R EH %R
AR, T ESAESEN R HERRA R
ALY, T BB S B0 E R ARR- S EAREA
2, TS B E R NaOH # Bil-X 446
B, B ERR 3 RER W BOFHME.
1.3.2 A RN e fit A

Biolog-Eco ff*P-AR &2 31 L (B BR 2%+ BR
FLO AR X W 6 BE B 7 3. B OF X WO A
(Average Well Color Development, AWCD), +
S - H R 61 (AWCD) J e T 4 3E 44k
YR X i TR R PR BRI O, 2 — R R 40
et s A Y B TR 2 R T s, K
Biolog-Eco ###1 515t AWCD 24 + 35
A YR B — B YR BB 1 () — DR EEAE bR, TR N
A WA VR R A P A RS A R S R A v
TR IR A PR BEN, — M IA hy 2R A 1 FE R I
it ELA R IR VR A T BB 7 » AR Y AR
AWCD Hg et A M e A E e ateke .

FREL 10 g THRBG BT 6F A BIRA
100 mL K W 0 B B2 2% o W W (K, HPO,
11.4 g+ L7, pH 6. 00 250 mL =M+, 7
WRGHIL RS 3 min; # 1k 2 min; BL 5 mL ik
TR INA 45 mL KA #ER KL, R 5
# LR BN A Biolog-Eco SR 1, &AL
150 pm; BEREFMRGICOTAREE 25 "CHEFR  7E 24.48,
72.96,120, 144,168,192 h £ HBL 595 nm 4
JEIE.

Z M GARLAND™ ik, i+ 5B + AW
Tk RN, 25 MKk VR ZAK S0
Jrse FAR DI E M AR AL b R e 1E
¥ AF 4 F (average well color development,
AWCD) ; #/A R (2) 115, Shannon-Winner $8%k
HUA T O EE R AL HHE
Simpson 48§ $ (F T PEAS 3 2o 55 5 A By 10
B FIRAR (A Pielou $8%% ] OH TR RE
ERISSED .

K, C BN IEFREILBOLE, R Xt
FRFLI R s n Ry 3G 32 FFLEK, Biolog-Eco 7 n
B8 31, P, A% i fLAAXTIROLE S5 Bl RO fL
AHXT IR GAE S AT EL B, BP Pi=(C—R)/2(C—
R) . ni R4 i fLMHEXROEE (C—R) N ATH
B FLAHXT IR G 9 B F 2 (C—R).,

1.4 BN

S HH Excel 2013 A1 SPSS 19. 0 B 47 5k
R AT

2 GHRE5HMH

2.1 AEFHESHERNLTESRS W

R 2 /A, AR AR S EE —E
25 5, R BA M RIR WS  RAA A K
b i B RE = > B, AR R
AL EmIK, o 13.90 g « kg ' BRIAEIA AL
BE RS, N 19.73 g« kg 2RSS ERIAN
FRE I =3 IR R BRI K
T > R, KR K BORE R =
(0.87 g« kg 1), B/MEREZRINO. 64 g » kg )88
RS ERION A GE = > 7 A& b >
R CERIL IR BRI RS, H K E R
3%k = Hh (560. 56 mg » kg™, Fx/IME MBI
IRA (373.29 mg » kg ') s 2B BB & /2=
FHBUIN, SRS BRI RS Bk
AR AR =1 A, K
EHBEIAI(2. 08 g « kg™ e/ MEH FLREEHL 3t
(1.66 g« kg ) ; HUBE & BRI N HORIE It =3t
BRI RGE L T > RS BEIA I B e
A s HeA B HOR 7 3 =t (40. 25 mg « kg ')
B /IME RIS (29. 92 mg » kg™ ) s &4 A
BRI AEIRE . ERBIL> A RED . R
R VBRI TR =, H AR R A BIA
W(24.24 g « kg '), B/MEA B RKE =
(17.38 g« kg™ BB S BRI A BB >R
R > RN BRIR IR HRE i = > HoKE
o, R R MBI (377, 60 mg - kg™,
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B/ME R TR E i 9 (234. 07 mg « kg 1) 5%
RSB FRIN BRI > TR = > T oKE
> BRI RIS > R R B E R
F 1) (997.35 mg » kg™, B/ME KRB
(483.19 mg « kg ') ; R AEHL pH A5 b 10 [ 3¢

NSRS RBCHR 8.99%, pH RBUMER I A K
MU = b R T L RAB AT > BEIA e B
A, H KIE 2210 (pH 6.56) , F/IMERERE
T (pH 5. 38,

£2 R [E) 7= 1o i b+ R R i AN B A 5= 4
Table 2 Different kind of land soil pH and basic nutrients
g R &E 2REE WRERSE LPER AR
o Organic matter Total nitrogen Available nitrogen Total phosphorus Available phosphorus
Semple content/(g + kg™1) content/(g + kg™1) content/(mg + kg™1) content/(g * kg—1) content/(mg + kg~ 1)
waT 18. 340, 76a 0. 73710, 11ab 488. 6819, 08b 1. 66+0. 08b 38.43+0. 90a
W3T 18. 09£3. 31ab 0.87+£0.11a 560. 56116, 84a 1. 73£0. 14b 40. 25+1.77a
HT 13. 90+£0. 80b 0. 64£0.04b 384.6945. 5dc 1. 8440. 48ab 39.2141.52a
JBT 19.73+1. 08a 0. 8610. 05a 383. 83110, 72¢ 2. 0810, 05a 33.13%1.29b
XGT 18.54+0. 92a 0. 8110. 09a 373.2949. 96¢ 1. 89£0. 20ab 29. 9212, 85b
MST 18.37+0. 78a 0. 8210. 07a 395. 49414, 71c 2. 0610, 08a 33.66=+1. 33b
ERFH/ 12.91 13.75 16.77 13.16 11. 54
=z 2(8)
Table 2(Continued)
- EHER RS E ERHREE
TR . . . . .
Total potassium content Available potassium content Slowly available potassium pH
Sample /(g kgD /(mg + kg~ 1) content/ (mg « kg=1)
W2T 18.0741. 34b 234.07%1.84d 797. 27+8. 84c¢ 6.621+0.08a
W3T 17.38+2.78b 278.17=%11. 30c 815. 6315, 52b 6.3910. 09a
HT 18. 2044, 55ab 288. 0813, 05¢ 997. 3510. 76a 6.5610. 08a
JBT 24.24+2.17a 377.60%16. 52a 646. 12220, 69d 5.38+0.32b
XGT 17.8744.51b 282. 20420, 30¢ 631. 6517, 05d 5.7440.39b
MST 18.03%1.79b 317.2244.27b 483.1943, 39¢ 5.75%+0.51ab
TRER/X% 18.89 15. 58 23.55 8. 99

T R AR o) 2 R A B SME T AR ZE s RAIARIANE FRRRER B3 (P<0.05). FH.

Note: Values in the table are means of three replications= standard errors; different lowercase letters represent the significant difference at 5% level in

each column. The same helow.

2.2 AEAFHEHERTIBMEYHERN
ST

TR X BFRGEIA X D - R Y
YIRS E (AWCD) 47 WL 1, 7T LLE Y
SRERAE 24 h ZINIEHRAR, RAMAEYILE
B R IR 7RSS 57 24~192 h, AWCD ] i
o, BRI AR BUE R BRIEH R BK
BRI, #5192 h, BRI AWCD £ KR 1. 95,
=t AWCD B&/NR 0.90, BN FELET,6
AFEHL IR Y BETR I AWCD 2R R E.
3% 96 h, BRIAHI > RIS RGN > 21>
FARHEN b AR =k, T BRI R+
A YA MR (P<<0. 05),

- W2T
——W3T
-HT
— IBT
- XGT
—+MST

T-EMEGEE
Average well color development

0 24 48 72 96 120 144 168 192
B2 371 ) Incubation time/h

1 FREFHEAEY AWCD T
Fig.1 Change of AWCD of different regions of

soil microorganisms
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2.3 ITEREYHENIIGSEFEERS T

BB A R T BB IE B2
PEFEEINE 3 TR, 5 AWCD #H/6L, 3535 96 h Y
Shannon 754X, Simpson 7§ 8{fl Pielou ] 5405
& L3RI AR R, BNBRTR B >R e 4y
B R > BB 10 > AR — o LR =5
BRIAHIR 3 KEAEMETE 8B 4 )2 3. 356 (Shan-
non F84%) . 0. 963 (Simpson FEZ) .. 2. 251 (Pielou
J %D,

®3 BHERTRAEELREREY
HERESHEEY

Table 3 Functional diversity index of
soil microbial community
R Shannon $8%% Simpson F8 % Pielou J 3§%1
Sample Shannon index Simpson index Pielou J index

0.931=+0. 012d
0. 936=+0. 009d
0. 95240. 003¢
0. 963=0. 000a
0. 958=+0. 000b
0. 955+0. 002be

1. 955+0. 083e
2.022+0. 065de
2.12540.028cd
2. 2510, 002a
2.195=+0.012b
2.165+0.017hc

w2T 2.915=+0. 124d
w3T 3.016+0. 096¢d
HT 3.169£0. 041c
JBT 3.356+0.003a
XGT 3.273+0.018b
MST 3.229+0. 026b

2.4 TEMEVEHEGSHFEENERS W
S5RESH

F A FE W45 )7 i (Principal component
analyses, PCA) 3% 3% 96 h + 1B FFLAHE
XoF W A AL A JLAS R4, DR G b S R 4
YIShREARAFE b (GR 4, RBUNRT 3 ML
B7 2% BEFTTER R R 88. 64%, Hh 8 —F B4
(PCD) ) Z TTHk R N 63.24%, 8 — F B4
(PC2) 3 16. 04 %, 55 = F 54 (PC3)H 9. 36 %,
5 PCA MM, 5 PCLLPC2 fil PC3 &
EFHCHIRTE , L0624 FpiiR , X PCL STRRK
FIBRIRA 21 FRaI, ok &9 9 F, &%
R 5 F L IRER 2 F, 2R Y 3 P, EERASFNRL S &5
1 #h ;% PC2 STBRRIMBRIEA 2 B, 4 5 b & HE R
FSFNFRIRAS s % PC3 BT AR IR A 1 ik Bk
LY. BoKERERR N ESER T #M
A= YIRS R R £ B RIE A R 5

Xof AN [ b IR P i U8 ) A7 00 AT TR 24T
IR 2 froR, 6 IR [ 7= Hh 7 85 Bk Y 1
R A 3 2, FHREM A = b )2k —
28 IR BRI e A g A A —28, RN RAR

F4 + i 5 PC1,PC2 F1 PC3
REAXMNEERIE
Table 4  Significant associated main carbon

source with PC1,PC2 and PC3 in soil

Carbon source type Correlation coefficient
8-F H-D-HI A (3-Methyl-D-Glucoside) 0. 875
D2 Z A58 v- I (D-Galactonic acid lactone) 0. 828
L4542 (L-Arginine) 0. 932
AR B2 B B (Pyruvic acid methyl ester) 0. 822
D-A¥E(D-Xylose) 0. 825
D-2E L BEEEIR (D-Galacturonic acid) 0. 964
1-R |14 BER (1- Asparagine) 0. 894
iR 80 (Tween 80) 0. 828
D-H 88 (D-Mannitol) 0. 836
4- B HFE HI R (4-Hydroxybenzoic acid) 0. 881
PC1 L-#2 5 FR (L-Serine) 0. 876
a IR BIHE (o« Cyclodextrin) 0. 803
N-Z. Bt-D-F B % (N-Acetyl-D-Glucosamine) 0. 968
-3 &8 (L-Threonine) 0. 826
JFBE (Glycogen) 0. 907
HEBE-1L-5 28 (Glyeyl-1-Glutamic acid) 0. 858
D-£74t — ¥ (D-Cellobiose) 0. 825
o D-FLH (o-D-Lactose) 0. 842
D, L-o- 88 H i (D, L-o-Glycerol phosphate) 0. 838
D-3E 5 (D-Malic acid) 0. 897
& M (Putrescine) 0. 929
. 2-$ 398 B (2-Hydroxybenzoic acid) 0. 836
PCz L-EE PN E RS (L-Phenylalanine) 0. 804
PC3 5 7. B (Phenylethylamine) 0. 832
0 5 10 15 20 25

W2T 1
W3T 2 J
IJBT 4
XGT 5 J

HT 3

3N Sample

MST 6

2 96 h TIEEFAYHIEN AR LI
Fig. 2 Cluster analysis of carbon source utilization by

soil microbial in 96 hours

RBIRE—28, BB TR — 3 A0 =AY £
T B EL A R B B R AR X B A B v
e 2 - Y foi A 0 £ Bk SR AR A 3, T S PR L
B HAASS - SR W (e U R P A XA
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3 WitE4iR

BRRFEE R 2 A F R XK P REITER
pH RAPUR S BNE 257 RY], FREHRAR
AR RERS SR ENES . HPA
TR G0 B 3 B I o ] T DR 3 1t A1 5 4 A 3
X HIAE 7 BUELAR, o8 BT 8 5 T ARl 2, kel
SRR B A R X KR ITE AT
BB IR K L A R S 2 8 A AR AL B2
BIRAME . HOERKNFEREA X ILFERA O
WAARKES:  REMA 4 BRI ARtk
ZEoE BRI A A 2 XA, DB
G2 B » o B B A TR B8 i i [X
pH B rh M, T A #b DX 0 22 B AR ks i T
pH BN, AT oo &R 7 + R e e
RN TR BRI, - pH HiE
SR R IR AR L, T2 WA ) 57 20 10 A
Rt B H 1% pH 7 6~7 Bt R IR RS A
Wi HECE EAEYAERK . 1o+ pH ik
SR E RIS B A MRS ) T
TR TR AR . A AR YE £
e AR 2 805 L T [ RR TE R M LR R

BBEFTRT 6 AR =M A 9B R A
AESEIRINTE] 96 h SR BN BIA K A 3 4
FEHLAAE P A R 22 R MR R RS K L 3
AR AP RN B M RS MR A B R T IR
Tt AN = X AT BB T R =
ZRORBH A0, g KRB, T2 R IR
R BON R, TSR, EIEE MY
AERMEIE., 457 % KA ] Biolog-Eco
IEATTT A GBI R AN T R ThRE S
HEHERSE M T 28K ZT RS REW. A
[F] 5% B R . )+ S A ) AWCD 78— € i
[ A2 W 5 7 o T4 o T4 K 33 -5 5 B e 4
FIHTIE 8 S5 B S A SR A

TR Y S AR RO R T A E B
IR ) T 8 S R A () A 35 SRR A W G A O T R
A B RR K P A X SR B AR 5 M R
K EREUAE R FIE. A K0
s TR MR R R A Y R AR R
K AR R U+ i el 22 A

HORP X A YR 2 R L A
AR R PR R R A My i 0 AR S AR AR R o
W B BAHSEE R A W AR R
B=FZ AR AR NPT, 7 BT & 8B R A
V7 A5 35 SRR A W 4 2 i B R BT 1 SR
3 AT, FORHEE K 1L 3 PR L 3 X - s A )
AYF B AN R 3 D R DL T S A B R A A
AR X FTRER T8 R LA A B B R A
KR =808 5, LR AR R BOE H
WAEYAE K., BRER LXK SRR KR
DIRE TR RN 2 R A LIRS R
NATIR LB F, R ER W T AL
ML RER M= HAERBAAZ
HRFBERRMEARTE G . NIy FEE
B2 AR SRR R R B, B
THK BT SRR GR 3D 2o, 8
TH KRR PP AL ) A P 18 20R 1 » DL BA 5TR
TR S 7 19 S TR A SR B DA, AT RERE ph TR AR
ML TFBEIR W R R RO SR B, H
NATIRED . BARF FIGTABA R A HR
BREE SRR, H BN M, 6 1 B
B T IEBAE YR AWCD #i 2 LA, Biin
T 1L p) SR A A A P v T R K
Tt A =W AR, 4 MR £
FEPEIE S AWCD R AL, 510ET
U H A RIS 27 T A T ST 45 R
—.
TR AE MR YR A 2 B 3 AT REAS VR B L
i B A WL S5 SRR My X R S
Ol s BEIT LA o 45 40 9 B 2 0 A7 1T LA W A 8%
BRRAAASE AR R E R . hik 4
A LA W, A T RS (7] AR 55 - 3 ) T e 17 2
Aok G 2 R EER R
FREZE A B AU 22 3 e B I . 6
AR R A W R S A R I 4y
PR, FOR Tt A = Y R AR M B
AR A TR R X B2 TR W A0 B2 T e 75 3 6
A= Yy R B R TS SR T i 8 8 L A R AR A
SR My B s IR A AR 2N 5 S0 R 3 23 B
REAS W1 19 & B 7% 5 B AN RV AR 35 AU Wy
BRIR A AR A A AR R , BRAR 4 i B A 7 85 6 K
ARES IR MRS 2R, FHERA
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v 2 35 = SR A Yy A SRR IR Ty TR A A — e PRI 22
5 {ELEA 3 - SR A W R 7 A O
RG2S » VT e A o) 7 89 S B A ) 2B 58 1 S 2 W e
Ve P WS /0N » U PR e 8 T A ) AL 35 -
PREEZSREN R TR A BB 1Bl HACKL
SR COX AP AR BRI R 9, 40 o R L
S5 Sl A W AR B9 2 BRI B B A B
Bl GERIME RS — /Ny TEY. BFEE
BN R 35 SR A AR A A E R IR A R
FBRIFRIRR Y B 5L R

B TR AN R AR 3T R R M S R
P AR A T R I e 24l - 8 i AR
[ i} - SRS A S AR R A A R e
HEAEF AR PR A XA
MR & B A EEMEN.
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Study on Soil Nutrients and Microbial Diversity in
Different Habitats of Dryopteris fragrans L.

BO Zhigang' , WANG Qi? ,CHEN Lingling' , TAO Wenging! , CHANG Ying'
(1. College of Life Science, Northeast Agricultural University, Harbin, Heilongjiang 150030; 2. CSPC Zhongqi
Pharmaceutical Technology (Shijiazhuang) Co. Ltd. , Shijiazhuang, Hebei 050035)

Abstract; The six soil samples from the main Dryopteris fragrans producing areas of Heilongjiang
Province (the second pool of Wudalianchi, the third pool of Wudalianchi, Lacheishan Volcano, Jingpo
Lake, Folk Village, Jingbo Canyon) were studied using routine laboratory analysis and Biolog-Eco
micro plate method to the characteristics of soil microbial communities. The soil nutrients, diversity
index and the utilization of carbon sources in different habitats were analyzed. The results showed
that:1) the soil organic matter content showed that Lacheishan Volcano was the lowest and there was
no significant differences among other D. fragrans producing areas; the soil alkali hydrolyzable
nitrogen content showed that the third pool of Wudalianchi >> the second pool of Wudalianchi > Folk
Village, Lacheishan Volcano, Jingpo Lake and Jingbo Canyon;the soil phosphorus content showed that
the second and third pool of Wudalianchi was the lowest and there was no significant differences
among other D. fragrans producing areas; the soil available phosphorus content showed that Jingpo
Lake Volcano Group plots were lower and the Wudalianchi Volcano Group plots were higher; the total
potassium content showed that Jingpo Lake and Laoheishan Volcano > the second pool of
Wudalianchi, three pool, Folk Village and Jingbo Canyon;the available potassium content showed that
Jingpo Lake > Folk Village > Laoheishan Volcano, Jingbo Canyon and the third pool of Wudalianchi > the
second pool of Wudalianchi; the slowly available potassium content showed that Laoheishan
Volcano > the third pool of Wudalianchi > the second pool of Wudalianchi > Jingpo Lake and Jingbo
Canyon > Folk Village;the pH value among these D. fragrans producing areas ranged from 5. 38 to
6.56,and the variation range was not the same, and the variation coefficient was 8. 99.2) the soil
microbial community functional diversity index of different places showed that Jingpo Lake > Jingbo
Canyon and Folk Village > Lacheishan Volcano > the second and third pool of Wudalianchi. 3) the
principal component analysis (PCA) of soil microbial carbon source utilization in different D. fragrans
producing areas showed that sugars,amino acids, polymers, carboxylic acids,amines and phenolic acids
were the sensitive carbon source of D. fragrans soil microbial functional diversity.4) the cluster
analysis showed that soil microorganism carbon source utilization model was similar between second
and third pool of Wudalianchi and it was also similar between Jingpo Lake and Jingbo Canyon, and
between Laoheishan Volcano and Folk Village.

Keywords: Dryopteris fragrans L. ; soil nutrients; microbial diversity; Biolog-Eco plate; principal

component analysis;cluster analysis



