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W5 EERAREEANRK, AR 2EAEERKL2HH 11.77 grkeg™ ' #10.85 g-kg ™', B BRI EFBH T
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Study on method of actinomycetes isolation from soils of Taibai
mountain and its ecological distribution

WANG He, PENG Chu, LAI Hang-xian, WEI Xiao-min, JIANG Ying-ying
(College of Natural Resources and Environment , Northwest A&F University , Yangling, Shaanxi 712100, China)

Abstract: The study explored the method of actinomycetes isolation from soils of Taibai mountain through five me-
dias, including modification No.1 media.glycerin — asparagine media,R2A media.modification No.2 mediaand trehalose
— proline media, and analyse its ecological distribution. The result showed that, soil nutrient of Taibai mountain on both
north and south slope presented a relatively high concentration in mid-elevation forest type, the maximum concentration of
organic matter and total nitrogen was 77.81 g-kg™! and 5.35 g-kg™!, respectively, a relatively low concentration in the
both sites of altitude, organic matter and total nitrogen concentration were lowest at 11.77 g+kg™' and 0.85 g-kg™ "', re-
spectively, which means from low to high elevation in different forest types soil nutrient presented a trend of reducing then
rising as a whole; Analysis of actinomycetes number and variety on different soils of plant types showed that modification
glycerin-asparagine media was apparently higher than that from others, with the quantity of 258 x 10* cfu* g~ soil, 35
species kinds, Modification No.1 media showed a better separation effect on the south slope, which mean more suitable
for the separation of the south slope of different forest soil actinomyces. There are obvious advantages of R2A media while
isolating mid-elevation forest type. Mid-elevation forest type, such as red birch.betula utilise in north slope, betula u-
tilise in south slope, represented a significant difference than other types on the number of isolated actinomycetes. Soil
available phosphorus and total nitrogen concentration had a greater influence on the number and variety isolated from
soils, slope affected the correlation between isolation result and soil nutrients.

Keywords: soil nutrient; actinomycetes; isolation method; ecological distribution; Taibai mountain
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Table 1  Environmmtal conditions of soil sampling sites
e Y1) B4R /m MR + e
Samples number Slope Altitude Forest type Soil type
2 At North 1618 B HREEM Quercus aliena var . acuteserrata FE4E Brown soil
5 At North 1963 TLARHBRLEM Quercus liaotungensis Koidz FE4E Brown soil
9 At North 2526 L1 B MESEMK Betula albosinensis Burk 547 3E Dark brown soil
12 dt3% North 2732 L MELEAK Betula albosinensis var . septentrionalis 553 Dark brown soil
16 Jt3 North 2969 B R Abies fargesii Franch 474 Dark brown soil
19 Jt3 North 3359 KEALAZLEM Larix chinensis Beissn FRARFA £ Forest meadow soil
2 ThUlE Top 3738 =5 %47 Alpine meadow =5 11 %45) £ Alpine meadow soil
23 FiY South 3574 = LA Alpine scrub W5 1 %) + Subalpine meadow soil
25 FY% South 3202 KEALAZLEM Larix chinensis Beissn MR £ Forest meadow soil
28 FiY South 2785 EL LR FZ 4K Abies fargesii Franch 4R Dark brown soil
31 FEY% South 2442 A MESIAR Betula albosinensis var . septentrionalis FRHE Brown soil
33 FY% South 2254 21 fz MESEMK Bewula albosinensis Burk &3 Brown soil
37 Hi% South 1708 BEHREEM Quercus aliena var . acuteserrata FE4E Brown soil

1.1.2 ¥57EA

(1) BB R FR M (G) TR TETEH 15.0
2, JEFEIR 0.5 o, FEEREH 1 o BEFR R — 41 0.5 ¢, BiIR
B 0.5 g, LIKARBRTE 0.02 g, 44 FE K 0.5 mg,
Bilg 15 g, pH 7.2~ 7.4, KK 1 000 mL, (4R
AR Bl R IR (AEA R B6 JZ FRES L
it P — GRS 0.5 mg, W EK 0.25 mg, F[A)

(2) B - RITA B FRES (L) L - K]
AP 1 g, HIH 10 o, BEFR A 81 0.5 g, UERIAWR 1
mL, g 15 g, pH 7.2, A 2K7K 1 000 mL,

(3) R2A J5FRHEO (R)  WERERY 0.5 g, AR 11
0.25 g, IR 0.75 ¢, i % 0.5 ¢, WEM 0.5 g, Bk
FRE 4 0.3 g, HRBREE 0.024 o, NERREN 0.3 g, B

JIg 15 g,pH 7.2, H2K7K 1 000 mL,

(4) R RS IR (B) A4 1 g, &
FIR 0.5 ¢, R 0.3 o, ®ALEN 0.5 o, E G HEAER
0.5 mg, 5§ 15 g,pH 7.2, B3K/K 1 000 mL,

(5) MHRE - IR IR IR (D) W 5 o,
MR 1 g, TIREL 1 g, AALEN 1 o, FALES 2 o, BEER
A o BIREE 1 o, R A 4EER 0.5 mg, BllF 15
g,pH 7.2, A3¥7K 1 000 mL,

afifl s IR R — R R IR R
1.1.3 &l A 5 Mg B 55 5 4 il 0] 12 i ]
BRI YR E N 80 pgeml s
1.2 RIWAE
1.2.1 R FapsFene HHEFHNESE
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(ESEAAR AT, Herp pH R A pH I, A 4L
J R HTEE 4 R B A I A A 20 7, 2 /R LI
FERIENE , AR TS 43 Hr S 5 | A%
KM NaHCO; 12 2 — SHER DT bU A 2500 28 , 3R R0B0 SR
FH NH,OAc 1248, KGRI E .

1.2.2 AZXHG 9 HAEZSR RABBETHIRM
EVEAT B M HIRREL 5.0 g Bk AR A A
45 mL JC TR K B9 = A, 180 v+ min~'5Z % 30 min
AT 107 "R RS AU E 1.0 mL JITA 9.0 mL JCTH
K ik 107210 AR B 43 TR AL 0.1 mL 1072,
10PN R AR SR TR TR A T 5 R B s 9 5

BT 28°CH 77 15 d K 3SR L R S W B AN [R]
() TR VB IR A AN [V RIS % LB i e it AT e 5
PR HE A (R FCRHAT, 28 CHE 5% 7 d -7
1.3 ##ESHh

K H SAS 9.0 X A TS50 o

2 gER 5
2.1 REFKHHEE + 55545 (E

TR O S RN R W IR R SCE R R
13 A AR IR S A T i AR I 2

®2 KBULUAEEHTEERELER

Table 2 Basic chemical properties of the soil samples on Taibai mountain

AL £ SR s HARE AL
. ” HASH AR . .
McHb R b 4[] . Organic Total NH,* - N NO.- — N Available Available
Forest type Slope P matter nitrogen . ? . phosphorus potassium
Sgkg ) Sgkg ) /mekeTD o AlmekeTD e (mgekg )
B us
Bl B Quercs g N 5.0740.33d 23,850,500 0.850.07 2.13£0.03g 10.42£0.20a 3.59+0.16b 87.11+1.43d
aliena var . acuteserrata
‘T/\A/x us liao-
ILAHE Quercus lido- gy <0 S 7440.060 41.26+0.70de 2.2450.14h  3.35£0.20f  8.70£0.03b 4.05+0.16a  50.42 1.00e
tungensis Koidz
4T Jiz #e .
iﬁﬁgui”‘”l“lb”” JLYE North 6.22+0.28abe 54.24+0.39b 1.82+0.03¢  4.55+0.07¢ 7.65+0.26c 3.98+0.25a 123.64+4.32¢
e .
FLHE Betula albosi=— 4y 06 5520310 40.58£0.67 1.12£0.04d 5.61+0.15¢ 3.15£0.39f 2.90£0.2d  145.75+0.41b
nensis var . septentrionalis
Vs Abies far-
B AS Abies far- 4o i 6.4240.50ab 77,582,262 2.81£0.06a 9.63£0.42 7.41+0.22¢ 2.58+0.050 242.31+1 22
gesii Franch
jﬂagﬂg Larie chi-~ i North 6.58+0.29a 47.98+0.45¢ 1.87+0.11c 4.85+0.12d 6.54+0.27d 3.14+0.13¢ 124.17+1.04c
nensis Beissn
1L B
. Jbk North 5.96+0.35bc 45.90+0.33cd 1.670.03¢c  6.19+0.03b  5.97+0.20e 2.69+0.09¢ 63.65+ 1.78¢
Alpine meadow
Bl MR Quercus
. P South 5.68+0.27¢ 11.77+1.46d 1.89+0.00d 2.20£0.22g 3.49+0.23g 3.95+0.26b 95.45+1.08e
aliena var . acuteserrata
4T Jiz e
FLECHE Betula albosi- o o 1 6 4150.09a 51.0340.40¢ 4.26+0.25h 11.93£0.22a 7.09£0.22d 7.15+0.45a 187.82+0.39h
nensis Burk
i .
AFBHE Betula. albosi Fhk South 6.33+0.21a 65.77=1.21b 4.30+0.13b 11.65+0.30b 6.62+0.3le 3.14+0.17¢ 145.10= 1.70d
nensts var. xeptentnonalls
B Abi .
B A Abies far WYk South 6.03+0.14b 64.13+1.41b 5.35+0.08a 8.70+0.40c 9.49+0.3b  3.59=+0.34bc 84.62+ 1.59f
gesti Franch
LA Larix chi-
RELA Laris chi P South 5.79+0.1lc 45.55+2.34c 2.13+0.19¢ 4.54+0.08f 12.06+0.54a 3.56+0.26cd 202.38 +0.95a
nensis Beissn
ESUITEA Alpine scrub P4 South 6.25+0.04a 77.81+1.27a 0.89+0.06f 5.27+0.09¢ 7.85+0.27¢c 3.20+0.22de 174.21=1.11c¢
Fa LA iM% South 5.96+0.35hc 45.90+0.33c 1.67+0.03e 6.19+0.03d 5.97+0.20f 2.69+0.09f 63.65+ 1.78¢
Alpine meadow
1 SR NE FRERR 22 R B3 (P <0.05),
Note: Different letters in the same column refer to significant difference at P <0.05.
= A B

A 2E 2 A R P 58 pHA(E R 5.07
~6.58, KA AL B pe g 3 v T e M, Bl ik

BRI A LB B

F23.85~77.58 g+ kg™ !, L

I HEREIE & & 5 E5 s T ey, 8k
MR 2R ST EN T 0.85~2.81 g kg™, H

IR T 4
BRI, Bt i R S e A B S R

R B

BESTHE/EY, L
wATF2.13

~9.63 mg kg™, ELILNAAZ R L B LD HE LR A
LIRS LI AL ARKE B AR B SRS R
T 3.42~10.15 mg-kg ™', Hop Bt ik S A
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R T Y U ARMRR ., AR R ke
% B S AT 2.69 ~ 4.05 mg-kg ™!, HelP il &
PR He M+ 18 2 i T H e AE ), BBk R T4
AR e ) 22 5 B AU e AT
50.42 ~242.31 mg- kg™, Horp I8 A2 - HE Y KL
B T E A, A BRI e Ll A
IARRE IR, 276 & K48 hn, DILR A2 5T
JIER iR, S AR A 1L B AR

FH R 2 I AT, K Ll R 3 Atk ik - 48 pH (B
T5.68 ~6.41, 21 Je e 2 B2 A i LLE DA 25 5 T
He Yy, i 1L ) R 2D A2 AV 7 e e A
BHHUR SR T 11.77 ~77.81 g kg™, i1+
AN R S T H A, B R 1
K2R TENT0.89~5.35 g- kg™, BIIRE+
BWAR SR EE S TIH Y, 205 #EFn 4 it
BTV, KL SRR sl o) | L A 22
SREHSASENT 2.20~11.93 mg-kg™ !, 4T
2 NS A N RNITREY AN IR N =BT VN N &
LA BN BRZE R B E  MESA S EN T 3.49 ~
12.06 mg-kg™ ', KELLAZ B2 s ILTE N 41
B e A B A g L ) B R 2 S O
HANT2.69~7.15 mg- kg™, Horh 21 e pfe + 4 g 2%
e THCE A, e 1L IR USRS R T
63.65 ~202.38 mg-kg ™', K FAZLAZ L1 R AL 5 1L
I\ A B e B AR EL I AL L e 22 R

LEA A ARIR , R OILLAZ A B HERE ) A s , B AR
ey LU R ) Fe I

S e AL IR or S = AT, M B pH (BN
5.68 ~6.41,dt3 pH &N 5.07 ~ 6.58, I AL 1E
Ferg s, AU AR pH Ry 5.07; A HL 5 2 22 4
KK A T7.81 gokg™ B/ N 11.77 gokg™ s P
P FIE R A S R m R 5.35 g kg™, LI
2.81 grkg™ !, MM R AT B T AU S
R AU 28 AN 5 AN & 1t e S e S (B
7.15 mg-kg™ ', AL EE R 4.05 mg kg™ ', R T
SR i T A SO e AL M R A
o BERIMTE K E R AL 8R4y KAk 2 8
VMR B A R, AN LA A IR S
PR VR ROPACHE, 5 e A A, ANt AR 1L ), R
B AR 2 BN R AR S R - 35 R S B
STt E RIS . RS0 R3O fra it
P X AT REAE TR O IR L IR R, KA
FRAFEER T RS S, et T IR0 E
2.2 AEBFERLZEIBRR

i e i A R TR R AR A K B I T 1 %
Pl R TCHLER S A A R 5, A [R) il 26 TR b
FXPE SR T RAR o R 5 P FR AT KA
Ly b3 T 4 o FE AN TRI 1 13 B 2 bk it 1= 48 e
RT3 85, o ORI 3, 3K 4,

R3 SHEFRESENMEEBE/ (10" cfu-g™')

Table 3 Isolated soil actinomycete quantity in five kinds of culture medium
-

e A e G L R . D

Forest type Slope
B KR Quercus aliena var . acuteserrata Jt3% North 138.0+2.0b(b) 185.5+4.5b(a) 123.0+2.0c(b) 131.0+0.0d(b) 6.5+0.5a(c)
AR Quercus liaotungensis Koidz dbHE North  139.5+2.5h(b) 164.0+3.0b(a) 127.0+2.0c(b) 142.0+1.0b(b) 2.0+ 1.0b(c)
2T 2 KE Betula albosinensis Burk Jt3% North 242.5+3.5a(a) 258.0+5.0a(a) 239.5+1.5a(a) 238.5+0.5a(a) 3.5+0.5b(b)

" L ) -
:—ﬁ“ Betula: albosinensis var. sepleniri= 4y 4 ot 133.550.5b(b) 151.0£2.0b(a) 152.01.0b(a) 135.0%1.0c(b) 7.0 1.0a(c)
SYIIpEY A Abies fargesit Franch Jt3% North  11.0+1.0c(ab) 19.0+3.0c(a) 22.5+1.5e(a) 14.0+1.0e(ab) 1.5+0.5b(b)
KBELAS Larix chinensis Beissn Jt3% North  22.5+2.5¢c(ab) 22.5+2.5¢c(ab) 35.5+0.5d(a) 15.0+1.0e(bc) 6.0+0.0a(c)
e AL Alpine meadow Jt3f North 9.5+0.5¢c(a) 10.0+1.0c(a) 7.0+ 1.0f(h) 6.5+0.5{(b) 2.5+0.5b(c)
B KR Quercus aliena var . acuteserrata YL South 118.5+0.5c(a) 147.0+2.0b(a) 118.5+2.5b(a) 114.5+4.5a(a) —
2T [ HE Betula albosinensis Burk YL South  140.5+0.5b(a) 130.5+0.5¢(b) 113.5+1.5b(¢) 140.5+1.5a(a) —
" Lo iy

j;fi** Betula albosinensis var. septentri=~ pye g0 229.042.0a(a) 225.5+ 1.5a(a) 218.0%1.0a(a) 115.0+2.0a(b) —
RYIIREY A Abies fargesii Franch YL South  99.5+2.5d(a) 128.0+1.0c(a) 114.0+2.0b(a) 96.5+6.5b(a) —
KELAS Larix chinensis Beissn YL South  39.0+2.0e(c) 81.5+0.5d(b) 92.5+0.5c(a) 29.5+1.5¢(c) —
E 1M Alpine scrub MY South  15.5+3.5f(a)  20.5+0.5e(a) 19.5+2.5d(a) 18.5+0.5c(a) —
P IE=X | Alpine meadow 3% South 9.5+0.5¢(a) 10.0+1.0f(a) 7.0+1.0d(b) 6.5+0.5¢(b) —

RS EAR (550) RIFAT AR (365 WD ARV NS FHREFROR 27 B (P <0.05). T

Note: Different letters out of (in) the brackets in the same column (line) refer to significant difference at P <0.05. The same as below.
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2.2.1 AEHHKE R 3 WAL R
AT, H — RIT A Tk e 35 97 4k (L) 43 128 B0 14 AR L
AR LT B ME I g 10 ) - 398 mp OO TR A SR A
T H TR, B iR T ik 258 x 10° cfu- g™
+ L B AR S R2A BEFREE(R)AE Y, 143 5 B 1L
B KA LIAS A3 R BRI AR T R2A(R) ;
R2A 553235 (R) BRAE 43 B 0 0 R AL AR BRAICR KT
HE R R HE SR W 1 4 B RO
T E G H eI A SR & IR () M R
[R5 (E) 7 B RCR R I — i T b — I 2R (D)
B RRAE AL ] 2.0~ 7.0 x 10* cfur g~ '+, {Hi%
BREFEM T EmA L, BEA S8 IE
o S PGSR Ol - RITABER G IR (L) 7
B BB R T , R2A KR 5L (R) IR 2, T S b
— IR G IR AR (D) Fe 2%

H e 3 40 A 3 m A, B R R IR R 2 (G) 4
BT R M R BB S e R IR S R R
(E) AR, O W T H e R SR 5L, 7e 00 B L Ffay)

IR H I - R AT B 7R B (L) ROR B
U JF 3 THE R IRl - RITA B E 7
FE(L) 43 85 e Ll ) 13 ROR BT s R2A 5557 55 (R)
I3 ER LIRS LR RSO R T e B
T R — 2R B I 5 (D) 43 By s g ™
HOCRAE T 5 R SR R = [ (G) R H il -
RIV AT e b 37k (L) 73 B T2 R BUSCR B i, R2A
B (R BT

ERA T BT R AL 3 B8 1A T R R WAL, T
— RITABE I 15 37k (L) 70 B R T SCR B i, $X
IR AT IA 258 x 10* cfus g™ '+ R2A B5 373 (R) K
2 ZREFRIAE IR LA 5 B R P S I
PR i IR IR AL (G) 7R i 3 73 B s 2k T ) K B
T ACHE B R RS IR (B) B AR R I — ik
AN TR B TR L RO TR R 2200 T RE S R TR B
TR e A G, (] IR 32 1 4 3 O IR R IR B A
R S HEFRIPEFE R

R4 SHEFESBHNHEEMEY

Table 4 Numbers of isolated soil actinomycete types on five kinds of culture medium

AT Forest type 11 Slope G L R E D
HIKEE Quercus aliena var . acuteserrata Jb3% North  25.0+0.0a(b) 30.5+0.5ab(a) 20.0+1.0a(c) 25.0+1.0a(b) 2.5+0.5abh(d)
LA Quercus liaotungensis Koidz JEHE North  25.0+1.0a(b) 35.0+1.0a(a) 25.0%1.0a(b) 23.5+1.5ab(b) 2.0%1.0b(c)
2T} ME Betula albosinensis Burk Jt3E North  15.5+0.5b(b) 22.5+0.5¢(a) 26.0+3.0a(a) 19.5+0.5b(a) 2.0+0.0b(c)
e L .
jmiﬂ* Betula:albosinensis var. sepientri=~— jp gy Noih 12,0 £1.0e(b)  21.0£0.0c(a)  17.5%1.5a(a) 12.0%1.0c(b) 3.50.5a(c)
ELIR 42 Abies fargesii Franch Jt3 North  10.5+0.5¢(ab) 14.5+0.5d(a) 14.5+1.5a(a) 8.0+ 1.0cd(b) 1.5+0.5b(c)
KHELAS Larix chinensis Beissn JtHE North  24.0+1.0a(a) 28.5+2.5h(b) 16.5+1.5a(ab) 12.5+0.5¢c(bc) 3.0x0.0a(c)
L&) Alpine meadow Jb9% North  9.0+1.0c¢(b) 15.5+0.5cd(a)  8.5+0.5b(b)  5.0+1.0d(c¢) 2.5+0.5ab(d)
5 Bk Quercus aliena var . acuteserrata Y% South  20.0+1.0ab(a) 24.0+3.0a(a) 23.5+0.5a(a)  10.01.0b(a) —
21 JZ M Betula albosinensis Burk g% South  13.0+1.0b(b) 22.5+1.5ab(a) 16.0+1.0c(ab) 17.0 = 1.0a(ab) —
i . ) N
iﬁ;ﬁ Betula: albosinensis var. seplentri= iy g 18.0£1.0b(a)  16.50.5abe(ab) 15.5£0.5c(b)  8.520.5he(c) —
LIS 42 Abies fargesii Franch Y South  14.5+0.5a(b) 19.5+0.5abc(a) 20.0+1.0b(a) 11.0+0.0b(c) —

KELAS Larix chinensis Beissn FYE South  17.0+1.0b(a) 13.5+0.5¢(a) 16.0+1.0c(a) 12.0+2.0ab(a) —

T LIFEM Alpine scrub MY South  10.0+1.0a(b) 15.5+0.5bc(a) 12.0+1.0d(b)  10.5£0.5bc(b) —

=514 Alpine meadow g% South 9.0+ 1.0ab(b) 15.5+0.5bc(a)  8.5+0.5e(b)  5.0%1.0c(c) —
2.2.2 ALKAAE BE4HPACERTR, Hlh - PR AN L E e, H AT 2 A 2 B 5 W0

RITA W (L) 55 57 3 73 8 B 14 BRI ASHR A
) AR BCR WL A T B R IR, 70
21 Jepie A R AE (B A2 H A R RO S R2A
(R)REFRIEAN M, O 35 Fls R2A 53R 2 (R) B oy B 8t
WHE IR RO &5 T H B B AR5, X HE 2k
Y - R ) 7 B ACR AL T 85 T E R IR 3
R R (G) AR R R 5 (B) B JR 2k 00 B ACR
AN 5 TR — M R (D) 35 7 2 1 T 4 T o
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Table 5 Relationship between actinomycete quantity and soil nutrients on the north slope

HHLR £ st 1 AW R
FEHF Ttems pH Organic Total ﬁ‘f‘ A ﬁﬁ'?‘ A Available Available
matter nitrogen NH, ™ -N NO,” -N phosphorus potassium
AL Organic matter 0.566
4% Total nitrogen 0.227 0.858"
BASA NH, Y - N 0.617 0.892"* 0.653
HAZ NO;~ =N 0.762" -0.209 0.073 -0.450
R Available phosphorus -0.534 —0.425 -0.143 ~0.769" 0.568
R Available potassium 0.653 0.768" 0.453 0.786" 0.252 -0.533
G -0.254 -0.346 -0.355 -0.575 0.210 0.803" -0.257
L -0.320 -0.430 -0.414 -0.652 0.289 0.830" -0.284
R -0.119 -0.285 -0.344 -0.501 0.093 0.738 -0.164
E -0.251 -0.324 -0.330 -0.550 0.196 0.794" -0.240
D 0.190 -0.631 -0.821" -0.475 -0.230 0.014 -0.090
e x FRTE 0.05 K- Note: * refer to significant difference at P < 0.05.
o HEIBHNEZEHEELEFSIEHREXXR
Table 6  Relationship between actinomycete quantity and soil nutrients on the south slope
AL B Jot e ot N P Y
547 Ttems pH Organic Total AR o A Available Available
matter nitrogen NH, ™ - N N0, -N phosphorus potassium
FHHLBT Organic matter 0.680
4 Total nitrogen 0.459 0.227
B NHy* - N 0.875" " 0.532 0.769"
EASA NO;~ - N 0.014 0.470 0.174 0.098
L Available phosphorus 0.489 -0.148 0.379 0.449 -0.061
A Available potassium 0.322 0.298 -0.074 0.192 0.512 0.434
G 0.373 -0.026 0.685 0.626 -0.292 0.320 0.070
L 0.173 -0.127 0.685 0.482 -0.188 0.251 0.065
R 0.181 -0.048 0.677 0.506 -0.066 0.196 0.149
E 0.330 -0.229 0.709 0.516 -0.338 0.649 0.046
D -0.118 -0.121 -0.329 -0.122 -0.249 -0.358 -0.581

o FIRTE0.05 KPR,

Note: * refer to significant difference at P <0.05 level.
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