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Abstract: [Objective] Thd study was done to explore the capability of increasing bio-control actinomy-
cetes by the way of fertilizing. [Method) A simulated experiment was carried out to study the effect of in-
organic nutrients,organic nutrients,plant ash and sodium humate on the quantity of inoculating bio-control
actinomycetes in soil under unsterilized and sterilized conditions. [Result] (D The results indicate that under
unsterilized and sterilized conditions, the quantity of actinomycetes have certain change when adding nutri-
ents to soil. @ The variance analysis indicates that the quantities of 11" and 12™ actinomycetes among or-
ganic treatment,inorgainc fertilizers, sodium humate treatment and plant ash treatment of different nutrient
amount have significant difference under natural condition. Under sterilized conditions different amounts of
organic and inorganic fertilizer have significant influence on 11" and 12" actinomycetes,so do plant ash on
11™ actinomycetes,sodium humate on 12" actinomycetes. But the other treatments have no marked differ-
ence. [Conclusion) Organic fertilizer can promote the growth of inoculating bio-control actinomycetes sig-
nificantly. In conclusion, we can improve the disease resistance of actinomycetes and cuhance their growth.
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Wyl 16 K A 2 i 5 A R AR AR B 4 ) 4 1L
Fo AEWPIAROR S A B AR - b i 8 R e
Ae A e Rk AT A B A B R A K R Y
PEHE T X R A B B e B L., ET
2 A B A0 AR BC TR AR K B I, BN A A
il . van Elsas %5 X — Fh 28 38 1% B0 19 96 6 -
B R TR AE A Y P AT R AT L 4 SRR T A R
oA R b BRI R S TS R .
2R AL B K R 7 AL BT AN A A O v A R
S E Y I R B IR R 25 ~ 35 °C, M xR E R
9520 ~100% , W% E W K. pH AR 6~8 47
) T 52 B A T SRR B ) b 2R AR B A . A
SR 9 S B R R B i AR R SRR, AS ] i A
A A AR B . H R, 56 T R P
A B R AR B R R A S, R AR
BF7 200 B RIT L BT )y TRT R W) A B S TR B ) A 5
AR, WS W & B, ) i A AT
BLFE 5 B HL TR A5 9% 4 o 7T 25 0 ke ATk
DA AE 3 v i A T 4 R A B R TR A B O A
AROR . AR B R TR R A WP B R Z R
I3 D B A K S I i 8 9 3R R 0 e 40 43 4 i
KO R T R R LA R R R
FOAR A W S IR BT e A PR A SO A . Rk BF ST
AR X A 1 A B A AR B 2R AR 1) 5 R, X R
SEHIAOYCREAREEEY, ETROAHERE
AR W LIRS 45 1, A 56 R = B RS T
AR AR T 45 F T A AL G ML IR 20 it FH ) - 398 o 43
AR Bl il 2 T B0 B S L B TR R A AT A R
A= By 70 2 v AR i 4R v TR R B 02 2B SSOR 1 Rl AT

P BB AR it - LAY S Az B A 2 T B R B T
R ST

L MRS IT.

L1 # #

L11 BXEAak PR Actll Actl2 J& T
i 1 J@ (Streptomyces) , B P8 L AR MRBL £ K22 %
5 PR 58 27 Be 1A ) e DRI 9 2 D40 8 L 9 it
(9 1 T3 A BRI A T 38 o ST TR A 3 6 X 3
VAT AR B 6k S AR AT R O A AR AR YL &
16S rRNA JF 51 5 » Act1l, Act12 4 5 2 1A Jk 4
B W (Streptomyces carnosus) F1 5% 5 5 # (Strep-
tomyces pactum) ,

L1.2 B3R RABGE ERAHHE.
AR KT R 1 FL4 0.5 em i,

11,3 #aXdr o HLFR I B AW 50 (18-
18-18) s A7 MLFR 43 A X 3, A~ JE5 e IR IR 5 0 A K 5
JIT 8 B IR Sy i L 2 1 i

L1.4 #A&ABRE RAGK L SHAE™.
L2/ &
2.1 kBt R L3 EsC WS %,/

TCHLAE (Inorganic Fertilizer, IF) . A #LAE (Organic
Fertilizer, OF) [ % K JK (Plant Ash, PA) | Ji§ 54 IR 44
(Sodium Humate,SH)4 3 3 /K 9 4K, 45
FIERE RS ILER 1. A7 4k BRI 2 b R
& H SRk A K F (Unsterilized, US) F1 K & ( Steri-
lized,S) ., 4% AT 25K Actll Fl Act12 A= By it £k
W B A PR RS R SR 100 g

i@ 1 Ili)(SI)IEﬁﬁtgﬁiﬁi+§&7qu

Table 1 L, (3*) orthogonal design of different fertilizer levels g/kg
K Level W% Factor - -
HHLE OF JTCHLE 1F FARIK PA A SH
TO 0 0 0
T1 30 0. 25 2.5 2.5
T2 60 0. 50 5.0 5.0

1.2.2 M ERRECEAEMA 300 mL 208
L 4% 1E 28 15K 7 58 43 90 i A A8 HILRE B R R, 4k B
il 55 M BHER 50 5 B AR R R B 1 4 TR VS TR
I P R A T D) S TE ML BV W45 5 mL A 36
iR R G ML AR £ A B8 D 0 28 48 7K o (5 4300 m 7K &4 10
mL; §fE L REK B A B FE R RE . R KRR b
e s KB A R AR LS = IR AR R 2 h Y,

1.2.3 & A K Actll Fl Actl2 7KL & H 1%
b J5 e ARG 35 0L rp K5 55 77 4, 75 F JC 78 1 47 DAL vh

B A7 HIH A 100 mL JEHE KL S8R 216115 2
76 B I BR AR VL 5 Act1] Fl Actl2 B+
W BE AR TR 2. 94X 107 ,4. 80X 107 cfu/mL, 4 i £
Bl 5 mL ffF B, FAMIN 20 mL JCE K, B E T
o RE T R AL T 784398 08 AN AR 2 BORES , To
PREAMT MM SHOCRAIGET
28 CHiFE 8 d,

1.2.4 BAHXZRAKZOMNT BEFRLWEEE
40 CHEAR hBET B A . SR FH RS A i AR I
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FEA B R AR R S IR 1 S5 W R
M1 g/L R IRGLEZH(CMO) , BN REEL
3.

1.2.5 @R+ HF 4k E s R (Growth Rate
of the Actinomycetes, GRA) H F31+5 .

AGRA:%XIOOA
KA LA« IR R AL (T, T2) A AR (T0)
Ak B P T £ TR R
1.3 ZUIEAIE

U FEA RS F Excel #OPFTH5, X 45 R 47
e 25 53 BT FN 22 K 5, ) DPS (7. 05) #f4F i#E 47 Jr 22
¥

2 HER5

BAFGHT I MERMNTEREANBELEE
SHEE R
BT B AR S 1 1 T O R
F7 R AR A R 0 1 AU 2 R 9 B0
R b P R U WA A B B AT
4 - BIASE DL BT 79 2 b 21 - 38 0 5 v i) 25 b ol 2
oA E A AR B B A BT AR L BT A 25 2R
B AT - S A SE BRI L
mi 2 MESMAM. ARZMGT. EW

2.1

Actll Act12 75 T35 rp BFH A & 1) 4 RN RL Y HE
WK 53590 R A WILIE = J5 B 1R > JCHILIE > BRI R A
HLAE = FE AR K = TCHLAE = i 58 R 5 A AILAE 1) Wk 2% o
F X Actll 1 Actl2 fif 5 5w f k.

M 2% 2 ] 0L A AILAE S JCHLAE | J 58 1% R B A K Ak
FEXT Actll Fl Actl2 % & (1 5% Wi 34 35 B b 25 7K F
(P<20.01), A7 HLAE M &y 30 Fl 60 g/kg i, Actll
BT B BB In T 253, 2% 1 362. 1% . Act12 %k
T B4R BB I T 108, 1% A1 289. 9% 5 Ji% B R FH
O 2.5 F1 5.0 g/kg I, Actl] Heas B0 B 53] sk 20>
T 34.5%F 25. 6% . Actl2 FHEE B R 2.5 g/kg
B BB N T 6. 0% . i 76 I 2 5. 0 g/kg B 5% it
WA T 1,85 . 2 WS B R R (2. 5~5.0
g/kg) It X Actll 1 Act12 7F -+ 38 v (i % 5 1 1k 1
FHARBI S B AR K iR 2.5 1 5.0 g/kg I, Actll
BRI BN BN T 3. 9% A 11, 7%, Actl2 B
AR RN 2.5 g/ke BHEEXT IR T 6. 9%, 1
FE K5, 0 g/kg BHEEG BRI T 22. 5%, I HOR
IRTE R 5 (5. 0 g/kg) IF X Act11 F1 Actl2 7F 3%
) BB A A EVE s TE AL &S 0. 25 i 0. 50
g/kgt, Actll % &t 4 xF BE 43 3 38 Jin 1 15,9 % An
18.2%6 1M Act12 i 343/ T 9. 8 %6, AT UL T AILAE X
A rp e AR B TR TR 1 BB AT —E S

F2 BAFBTAMERYIEPEANMEZELEHEZ MR ESH
Table 2 Range analysis of actinomycetes quantities in four fertilizer treatments under natural condition
AP TCALIE AR K i 5E R
e N OF IF PA SH
Acino- R R AL/ WAL/ WAL/
mycet (108 cfu+g ') AGRA/% (105 cfu~g ') AGRA/Y% (10% cfu+g ') AGRA/% (105 cfu+-g ') AGRA/%
Actinomycetes Actinomycetes Actinomycetes Actinomycetes
TO 1.2+0.03 C — 3.440.02 C - 3.6+0.03 C - 4.740.03 A —
Actll T1 4.44+0.04 B 253.2 3.940.02 B 15.9 3.71+0.04 B 3.9 3.14+0.03 C —34.5
T2 5.74+0.07 A 362.1 4.04+0.03 A 18.2 4.0+0.04 A 11.7 3.5+0.02 B —25.6
th 22 Range 4.49 0.62 0.42 1.63
TO 2.04+0.03 C — 4,940.04 Aa — 4.44+0.05 B - 4,54+0.02 B —
Actl2 T1 4.14+0.01 B 108. 1 4.4+0.04 Bb —9.8 4.14+0.04 C —6.9 4.8+0.02 A 6.0
T2 7.7+0.02 A 289.9 4.4+0.03 Bb —9.8 5.34+0.02 A 22.5 4.4+0.03 C —1.8
th 22 Range 5.71 0.48 1.28 0. 35

I VB G AR A R NG B FoR 22 5 2% (P<T0. 05) b AN i K5 28 35 %R 22 50 B 3% (P<<0. 01, F &I .

Note: Different small letters in the same vertical line indicate significant difference( P<C0. 05) , different capital letters indicate remarkably

significant difference (P<C0. 01). The same as follows.
KEEGT A MER TEREANRERE
EEE R M
HH 23 AT, KA T 52 m Actll Actl2 £F
9 v BB RO 4 T IERE A 22 HE 0 ) A HL
HE (1 060. 4) > TEHLAE (587. 6) > H A JK (490. 2) >
JE B R (423, 3) FIA AL (241, 6) > TCHLAE (220, 9) >

2.2

JEE R (170. 5) > #E AR K (138. 7) 3 A HLAE ) 1z 25 fi
KA Actll il Act12 B A= K 58 52 i B B .
3R AL ML Actll Fl Actl2
B AW B K (P<<0. 01), 3K K %
Actll Bi B BERR X Act12 %5 ik i 5% ma 35 35 1
KT HoAth b P 22 S O AL . A HLAE it
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30 160 g/kg B, Act1] ik B0 B4 i 14 1
338.8% 1 544. 3% . Act12 %k 5 %5 % B8 45 W1l 3 fin
T 330.8% F 363. 6% ; FEFEMR &M 2.5 A1 5.0
g/ kg, Act1l Hi o B %k B8 43 5 88 m T 1. 824 Al
118. 8% ; Act12 ¥ 7 i % FH & 2. 5 g/kg I
BT IS N T 94, 8040, M ZE A AR H it 5. 0 g/kg
A o B b T 5. 6060, % B A RO B A
(2.5~5.0 g/kg) I}, %F Actl1 7F 1358 b S5 A 4
ER FHEBAR(0~2.5 g/kg) Bf X Actl2 1) BA A

PRFEAEF s BRI 43 51 2.5 F1 5.0 g/kg B,
Act11 %2 5% B8 n 7 107. 5% i1 198. 0% ,
Act12 i 55 6F B4R B34 T 80. 2% F1 2. 0%, %
WK K AE — 22 (19 FH 5 0 B RE A2 if Actll Al
Act12 7+ rf i 2518 s TTHLAE A &k 0. 25 F1 0. 50
g/kg W, Actll % & Xt B8 2 B 4> T 68. 9% Ml
55. 2%, Act12 i 85 %t B4y 0 4> T 59, 1% A
61.2% . n] W, JC ML AE H & 4 i (0. 25 ~0. 50 g/kg)
b, o - 48 rp 3 A A B AR T G A R AR

R3 KREAFHTIMEMN TERBEANNEELEHBELWARESN
Table 3 Range analysis of actinomycetes quantities in four fertilizer treatments under sterilized condition
AHHLIE JeHLIE FEARK JE 5 R
Wtk i N OF IF PA SH
Actino- I{tj; R R B/ EL e TR VA B/ SR TR B/
mycet (108 cfu+ g ') AGRA/% (10°cfueg ') AGRA/% (105 cfueg ') AGRA/% (10° cfu+g ') AGRA/%
Actinomycetes Actinomycetes Actinomycetes Actinomycetes
To 68.7+0.7 C - 852.44+3.4 A — 247.64+0.7 C — 356.4+3.4 Bb —
Actll T1 301.3+2.7B 338.8 264,9+2.7 C —68.9 513.8+6.9 B 107.5 362.945.1 Bb 1.8
T2 1129.1+4.7 A 1544.3 381.84+2.1 B —55.2 737.8+3.4 A 198.0 779.841.0 Aa 118.8
% 22 Range 1 060.4 587.6 490. 2 423.3
To 66.44+2.1C — 367.6+£3.7 A — 172.9£1.5 Bb — 169.8+3.4 B —
Actl? T1 286.24+1.0 B 330.8 150.4+3.4 B —59.1 311.6+1.7 Aa 80. 2 330.7+1.8 A 94.8
T2 308.0+2.3 A 363.6 142.7+4.2 C —61.2 176.2+2.0 Bb 2.0 160.2+1.0 C —5.6
% 22 Range 241.6 220.9 138.7 170.5

24 m]5, BREM T, Actl] fEALFE 9(TEHL
It 0. 50 g/kg + A HLAE 60 g/kg + # A JK 2.5
g/kg+ B IE M2 0 g/keg) rf B & fe i (6. 87 X 107
cfu/g), Actl2 7EAL PR 3CTLHLAE 0 g/kg+ A HLAE 60
g/kg FHEARIK 5.0 g/kg T JEFHR 5.0 g/ke) B
e (8. 60 X 107 cfu/g) s B A it FH A HLAE i ik

(30~60 g/ke) it 4 1 B ¥ 0w - Wl e — % (9 A
AT A3 BN it A AL IE 7T Y S Ak e A TR T
F1%9 BB 5 JB5 B TR R e R DA P A g B 0 0 Ak B T
2 R RO W U TR — E A TR S R A
B T R A D A R B8 e 2 AT 2 T 1Y B

R4 EBRNMIEPBEANNEAEEEYEZNNSELR

Table 4 Multiple comparison of inoculating actinomycetes quantity by fertilizer in soil

NEAH S/ (g« kg™ )

Actll Bt /(107 cfu+ g b

Actl2 $rdg /(107 cfu g )

Kb B Nutrient amount Actinomycetes Actinomycetes
frevment AR LI R AR 28 US K S 125 US Rl S
1 0 0 0 0 1.61 Gg 26.00 Ii 2.00 Hh 116. 00 Ee
2 30 0 2.5 2.5 3.26 Ff 531.33 Cc 4.10 Ee 635.33 Aa
3 60 0 5.0 5.0 5.31 Ce 2 000 Aa 8.60 Aa 351.33 Bb
4 0 0. 25 2.5 5.0 1.09 Hh 128 Gg 1.13 i 28.00 Hh
5 30 0.25 5.0 0 5.71 Bb 161. 33 {F 4. 64 Dd 122.00 Ee
6 60 0.25 0 2.5 5.02 Dd 505. 33 dD 7.50 Bb 301.33 Ce
7 0 0.50 5.0 2.5 1.03 Hh 52.00 Hh 2.77 Gg 53.33 Gg
8 30 0.50 0 5.0 4.16 Ee 211. 33 Ee 3.57 Ff 101. 33 Ff
9 60 0. 50 2.5 0 6.87 Aa 882.00 Bb 6.93 Cc 271.33 Dd

M2 4 AR KRBT Actll 7EARBE 3 g
Hi 0 (2X10" cfu/g) , Actl2 fEANHE 2 ¥ = &
(6.35X10° cfu/g) s %& A HLAL &b 2R i Jif £ 7 5 1
R S U8 I A A B TR B T A e AT LR AT 2 1 it
TR TR B 5 7E — o 09 FH &Y [ L A B R RN
BT L T B A — € IR .

H 2 2~4 Al 78 3SR FK B 4R L 5 +
Berp 3 A B AR R A 4 FOIEREHE Y R A AL
B S e K. IR 2 AR B iR A B P B T
FAR M T e K AT Ab B 3 o Actl] kit
YR HRFMT R 377 £, Actl2 BB 202 AR
AT A1 £, XORP N A AREM T B AT
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AT 15 WA ) BT L G R R Y R e, W AL
SR e 7 96 25 R R WL B NPK it A L AE fiE
W] A 488 o b M v 2% 26 A A AR W R B AL L L AT
PUAE LA B4 A ROR, i B it NI - M ) 4% J0U 9 A
Ehb TR ARME T . BEFE T, 1) e bt A IE KL A
et R A A B H R G 0 IS X i 2k TR
{5 TR R A S S S B R B R A 4T

Tt A ILHE AN S AT Ay i 2 T A A 8 4t 5 2 ) e
DRANRENR 17 ELXT A+ EAE M A i R (o - B
AR TET. EARKEAH MR ILE, N
T I A K BB T TR A TEHL R . T A R 2
A BT B4 A R 0 (] I R i R g R A
RS TEHLFR S NPK 4 AT X il 2 1 e C B 1.
e, BN T LR NP K LR E
REWE R I R A KB B . AR T AR B i TR L
BT RKE &M T . X5 R P A 3%
Az Wy %t H AR SSRGS A AR
AR

4 7

FARFIK TR 2 4 A HLAE L TEHLAE L 55 AR IR S
JEE IR 4 R AL RR AT 38 rh e A A B i 2k TR B A R B
R 52 Wi AN [R] < A AL AE RE B 3% 12 2F 4 338 v 3 A 2R Bl
TR TR A B SRR O I A IR B R
R AR A —E B HAE s T
A B0 . 8 SRS I T M v 2 R R T
BT KRR - 5 ol T A= 17 3% R ) 500 I I 5 it A AL
JIE o vl 8 s (A A I A 2 e S A 4 R 2 T R
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