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Effect of the inoculation with the antagonistic fungi and actinomycetes
in seedbed on micro ecological systems of capsicum
rooting zone and yield of capsicum
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XU Ying-jun®’,ZHOU Yong-qiang”
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Abstract: [Objective] The objective was to research the effect of the inoculation with the antagonistic
fungi and actinomycetes in seedbed on micro ecological systems of capsicum rooting zone and yield of capsi-
cum. [Method) The effect of inoculated with antagonistic microbial on improving the capsicum’s growth
and increasing the yield was studied by inoculated in the seedbed and plot experiment,and the microorgan-
ism numbers in the capsicum rhizosphere,root surface soil and root were determined by Petri dish smearing

method. [Result] Compared with the control, inoculation with one strain of antagonistic fungi and two

*  [WeKFHP  2007-04-10
(4T HE] Bl R 56410 (2003K03-G2-04.2004k02-G7)
[EHR AT WEHA982—), 2, INVEARE A i+, B Z NS B IR 5 W B 5Y . E-mail: guozhiying8212@126. com
[ERAEE ] BERZE957—) 5 B /K N #8U4% . EENF A EIEIFSE . E-mail: xueqhong@ public. xa. sn. cn



160 TH JEAR MR 222 4 CA SRR 2 RO 5 36 &

strains of antagonistic actinomycetes in seedbed: (1) could significantly increase the quantity of the bacteria
and the actinomycetes,reduce the fungi number in capsicum rooting zone soil of plot experiment. The mi-
crobial flora of capsicum rooting zone soil changed markedly from fungi type to bacteria type. When inocu-
lated with the antagonistic fungi F in the seedbed, the number of the bacteria and actinomycetes in the cap-
sicum rhizosphere soil of plot experiment increased significantly by 166. 7% and 46. 2% , the ratio of bacte-
ria to fungi and actinomycetes to fungi increased by 207. 7% and 72. 2 % ;(2) could significantly increase
the number of Bacillus sp in capsicum rhizosphere soil,and reduce the number of Bacillus sp in capsicum
root surface soil. The scope of increase and lessen were 7. 5% —246. 8% and 11. 9% —74. 5% ; (3) could sig-
nificantly increase the number of bacteria and actinomycetes in the capsicum root,among them the number
of Bacillus sp also increased significantly; when inoculated with Act2, the number of bacteria, Bacillus sp
and actinomycetes increased by 314. 8% ,409. 1% and 77. 3% ; (4) could significantly increase the yield of
capsicum in plot experiment. When inoculated with Act8,the yield of capsicum increased by 48. 8% com-
pared with the control. Inoculated with the antagonistic fungi and actinomycetes in seedbed,a large amount
of antagonistic actinomycetes also been checked in capsicum rhizosphere and root surface soil of the capsi-
cum harvest period(10° —10° g~ '), which indicated that inoculation with the antagonistic microbial in the
seedbed could colonized in the capsicum rhizosphere, and lasts a long time,it could make full use of the mi-
cro control strains continuance. [Conclusion]) Inoculated with the antagonistic fungi and actinomycetes in the
seedbed could significantly change the microbial buildup and quantity, which could make good use of the yield of the
capsicum. So inoculation with antagonistic microbial in the seedbed was worth studying for soil borne disease.

Key words: biological control; Phytophthora capsici Leaonian;inoculation in the seedbed;microecolog-

ical systems of capsicum rooting zone;antagonistic actinomycete;antagonistic fungi
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Table 1 Effect of the inoculation with the antagonistic microbial in seedbed on microbes quantity of capsicum’s rooting-zone
Bacfue]rlil(k’)) FUB Fungi(F) Actinfﬁlijzliles(A) (T o
Position Experiment Treatment ( X}?/ . A% ( x}(])«% . AJY% ( x}(‘)ﬁ . A% (X10%) B/A A/F
g b g b g b B/F
Quantity Quantity Quantity
CK 3.4 — 10.1 — 4.9 - 34 6.9 485
TR F 5.6 64.7 7.8 —22.8 11.8 140. 8 72 4.7 1513
Seedbed Act2 1.6 —52.9 8.4 —16.8 6.3 28. 6 19 2.5 750
X Act 8 3.6 5.9 10.5 4.0 9.2 87.8 34 3.9 876
Rhizosphere CK 0.9 — 7.1 - 5.2 — 13 1.7 732
INX F 2.4 166. 7 6.0 —15.5 7.6 46. 2 40 3.1 1267
Plotl Act 2 1.7 88.9 8.6 21.1 6.7 28.8 20 2.5 779
Act 8 1.7 88.9 7.4 4.2 7.6 46. 2 23 2.2 1027
CK 31.6 — 47.0 — 9.3 — 67 33.9 198
R F 28.5 —9.8 37.1 —21.1 5.8 —37.6 77 49.1 156
Seedbed Act 2 12.4 —60.8 37.1 —21.1 8.3 —10.8 33 14.9 224
fﬁ Act 8 35.4 12.0 30.0 —36.2 6.3 —32.3 118 56.2 210
surface CK 14.2 — 16.9 — 28.9 — 84 4.9 1710
INX F 46.7 228.9 96. 3 469. 8 102. 8 255.7 48 4.5 1067
Plot Act 2 36.6 157.7 121.6 619.5 114. 2 295.2 30 3.2 939
Act 8 47.6 233.8 119.1 604.7 196. 9 581.3 40 2.4 1653
2.2 HABMEMENHEMRBEFATEHES  HEAME SR T 28 5 M AP &R
48 B 1O %2 ) Act 2 Fl Act 8 J& » 34 Jo Ak FEZF 6L AT B K Y 5 42 B

PR IE , 2EHAT B (Bacillus sp. ) W] LL7= A B 1A
W05 35 P BT W B O 7 A 2F 4 2% I A 2 i RN )L
Tl A R K R SORG 0 R 0 T TR A A 22
I i A 225 RO s R T 3 280 45 R AE W1
I BT 0 B A AR S O T B AR ) A B
A B B R AR B A S A D 2 SR TR 2
R FTHEOR A W A AR R PR .
2.2.1 WBABBEBRFIAHFAGHE HE2
L A B A S MR X A 398 2F R A B 8 Bk R
o7 20 B RO LB 5 R BB AIG, 4 A F L Act 2 FI
Act 8 J » ZEAUAT T BB BV EK IR RE T 15, 0%,
74,6 %0 40. 4 Y0 o Ho o 41 BR B EI L B 6t BE
BT A7T.9%,47. 3% F1 44, 3% ; W FE 2F #0041 B B i
TG 5 20 B B L B8 35 % R X B ALK 5 A R 2 96 AT
DRSO B G o 2 TR S B L £ 45 A B ) TG W
. SXTIEA A AR BHR F R, AR %
S8 WA ZF TR TR RS RN ZEFRAT TR S AR L o A R
B L 1) A XoF R S8 kA 398 0 Al R 2 AR AT TR AR

Act 2 J5  ZF AT B BB HE X BB R AIG 59. 926, 55 &
FRAR Y L 9 JC B B 25 5 B AR Act 8 JF L ISR 2RI AT
PRI R 2 6T BT R 250 5 L o 40 R B T 34
i, AR By B T 125, 8% 1 123, 1%, (5 41
BRI L A9 43 34 i T 101 4 260 99. 2%,

2.2.2 DNEHBARKRFAFBGHKET hE2T
LA ER B F S SRR X A 52 S
VRIS I 2 6L AT T R 60T T A 55043 S0l A X R e
T 154. 5% ,338. 7% F 290. 5% 5 B Al 55 2F 7 KT 1
A o R 2 R T R R 2 A0 T AR AR R T A
SRR L1 5 T R R Ll S e s 0 A B
W Act 2 J5 Al 2 AT B B L R 2 AT TR A
I ZEJRAT B A 5 B S o 40 T R B T G L Y BRI
PR A B R B Act 8 J5 o BRRY 5 2F 0 FF R 0 KX
o5 40 B A ERE N A o W R 2 AR R AR
I ZEFAT B A B0 B I o A R R o L SRR
PRz Ah Act 8 Ab 3 JC Al 50 25 46 KT B ARG H A1, $2 Fp A
B TR S+ BRBEURR 2 - S0 0 2 00 A A7 L 065 2F AT 1



554 W AR A < AR 7 TR R 2 X BROABURY Sl A A B 5 ) 163
FZEFAT B S B B W n H O A BB T B A AR R A B
F2 ARBEMERFENFEMRE T BEFATEHRERARNE M
Table 2 Effect of the inoculation with the antagonistic microbial in seedbed * on Bacillus spp.
number of capsicum’s rooting-zone
WA ERFAAR  FEFELK ol .
Bacillus subtilist Bacillus cereus Totalnumber of Bacillus spp. Others R/
R W IS Ty Wi/ ey it/ oy
Experiment Position Treatment  ( XEO‘G) . P/ ( ><£O\G> . Py ( XEOS . A Y% P/Y% ( Xl(f) * P/ % Total
Qiamity Qiamity Qiamity Qianti‘ry Number
CK 1.8 5.4 22.2 65.2 24.0 - 70. 6 10.0 29.4 34,0
RIX F 5.5 9.9 14.9 26.9 20.4 —15.0 36.8 35.1 63.2 99,9
Rhizosphere  Act 2 0.3 2.1 5.8 35.1 6.1 —74.6 37.2 10.3 62.8 16.5
S Act 8 1.8 4.9 12.5 34.4 14.3 —40.4 39.3 22.1 60.7 36.4
Seedbed CK 1.4 0.4 114.3 36.2 115.7 - 36.6 200. 2 63.4 315.9
Wk F 1.1 0.4 123.3 43.2 124.4 7.5 43.6 160. 8 56.4 285.2
Root surface Act 2 0 0 46.4 37.3 46.4  —59.9 37.3 77.9 62.7 124.3
Act 8§ 0 0 258.1 72.9 258.1 123.1 73.0 95.6 27.0 353.7
CK 1.1 12.0 3.1 33.7 4.2 - 45.7 5.0 54.3 9.2
RIX F 2.8 0.7 13.6 57.4 16.4 290.5 69.2 7.3 30.8 23.7
Rhizosphere  Act 2 0.8 4.5 1.9 10.9 2.7 —35.7 15.4 14.4 84. 6 17.1
INK Act 8§ 2.5 15.1 1.2 7.3 3.7 —11.9 22.3 12.9 7.7 16.6
Plot CK 1.0 0.7 91.3 64.4 92.3 - 65.1 49.5 34.9 141.8
WE F 24.1 5.2 173.4 37.1 197.5 114.0 42.3 269.8 57.7 167.3
Root surface Act 2 1.9 0.5 200. 2 54,7 202.1 119.0 55.2 163.7 44.8 365.8
Act 8 0 0 320. 1 67.3 320.1 246.8 67.3 155.8 32.7 475.9
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Table 3 Effect of the inoculation with the antagonistic microbial in seedbed on microbes quantity of capsicum’s root
M Bacteria x|
i e ﬁﬂﬁt;@ Total number ﬂﬁtlll' ZEHAT B Bacillus cereus R A/\ECt/inomycetes o
Experi;lnem Treatment ( 3}1%7/. ( i&l%/- QFun;g'it ( ;1%7’ . . ﬁ%ﬁ%ﬁ
e A% g ) A% P/ % uantity ) A%
Quantity Quantity Quantity
CK 2.2 - 1.1 — 50.0 0 4.1 — 0.5
TR F 24.9 1031.8 24.6 2 136.0 98.9 0 4.9 19.5 5.1
Seedbed Act 2 3.6 63. 6 2.2 100. 0 62.7 0 8.1 97.6 0.4
Act 8 18.3 731.8 14. 8 1 245.5 85.3 0 14.6 256. 1 1.3
CK 6.1 - 4.4 — 71.4 0 4.4 — 1.4
N F 21.3 249. 2 19.1 334.1 89. 8 0 6.3 43.2 3.4
Plot Act 2 25.3 314. 8 22.4 409. 1 88.5 0 7.8 77.3 3.2
Act 8 10. 4 70.5 6.7 52.3 64.5 0 5.8 31.8 1.8
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T 00 1 REE— 2D ST
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Table 4 Effect of the inoculation with the antagonistic microbial in seedbed on colonization of inoculated strains

i RIR I Seedbed Experiment

/NX AR 56 Plot Experiment

o o A B e PR T - T T
A L EBmRLER R EGERER  BEE
Position strains (X10% e g 1) (X10° =g 1) P/% (X100« g 1) (X10%+ gD P/%
Checked strains Total number Checked strains Total number
F 0 7.8 0 0 6.0 0
jfER Act 2 1034.0 6 290.0 16.4 463. 4 6 721.0 6.9
Rhizosphere
Act 8 761.8 9 226.0 8.3 687.7 7 642.0 9.0
F 0 37.1 0 0 96. 3 0
*ﬁﬁ =4
Act 2 333.9 8 377.0 4.0 2 808.0 114 200 2.5
Root surface
Act 8 0 6 295.0 0 196 900 0
F 0 0 0 0 0
P Act 2 0 8.1 0 0 7.8 0
Root
Act 8 0 14. 6 0 0 5.8 0
x5 HABEMEPREMNNREMRSEHZMN
Table 5 Effect of the inoculation with the antagonistic microbial in seedbed on yield of capsicum
RNl TR i B [T i S HCT 4 o i ZEAR e T
Lb 1 Total yield Fresh weight Dry weight Solids content Total fresh weight of stem and root
Treatment  SF-Hyg/ Y {E/ M/ M/ FE{E/
/ /ﬂ /D /0 /0, 0,
@ b M g Y gy M gy MK (g B D A
CK 101.0 — 74.7 - 12.6 — 16.9 — 130 —
F 149.0 47.5 100. 0 33.9 18.1 43.7 18.1 7.1 151.7 16.7
Act 2 125. 6 24.3 88.2 18.1 15.6 23.8 17.7 4.7 129.2 —0.6
Act 8 150. 3 48.°8 92.1 23.3 17.2 36.5 18.6 10.1 128.2 —1.3
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2.5 EHRREEM A E X RS20

Y 3R 5 AJHL, 45 A0 AR B DR S L /D DXOBURUA, 77 o
T il BT (B ) T i AT o B A A ) RIS T d
B H AP FLAct 2 F1 Act 8 BB 7™ 1t 43 51 5 %t
WEEETN 47, 5% ,24. 3% FIl 48. 8% , ¥ ML T ) o &5 &
BN 7.1% .4, 7% 10, 1%, 2 WK vl PR 4 Ah AR By
R B R AR P A% R B H ) ) L A= B TR AT A R AR
AR R AE R

3T

Az B BB 7 88055 1 Rl O 1 06 R D) AL iR
AP R R Tk RGBT 5
TR FH R R Bl DR E W55 3 b Ty I A N AR
FUAF T (Bacillus sp. ) il 570 X U o 1) Bl 2% o 45
T, D HE A RO R . S E N R AR AT
FIFH E AR A e F SR T F-310 B bk XoF 350 ABUSE 5 14 B
R 45 R R F-310 TR 35 5% U8 VRO BRI i 19 B 2%
ALK 64. 5%, A 0 ) P E AR B2 Bk A 5T
T AR L E SRR AR B B A FLOXE OB s 1 Bl
A FMLEE, 25 S & B F 1Rl AR 328 i X 48 4% 4 B
I 2 R AU AR GT B 3% 43500 Ry 83. 3% 94. 1%,

S AR AR A AR R AR 2 AR R
AR A 7 v N T AR — i 1), A5 4
BT IR FE £ 8 B e Fh ik, ml LA IR B0 2 Fp 7 vk 1
AR I DNET R - 5 42 Aok RO B A 2B 2 e
IS I R 5 TR 2R B T % T iR R T AT,
A 7 R R AR T O (EL A A T R R g
s 1) FH [R]85 80 0 o i — 2B BE 5

4 45 8

AL S5 R AW - (1) W PR3 Bl 2R By 1 ] 1] 8 8
TR DX AR 3 S v 240 B R0 i 2 T i il
BRI R0 » BICIE AR IXCRIAR 35 M b (R A W A L 1 fie
o AR DX R AR ¢ 38 o TR 280 i) 4 R 2 B
A 5 WS B SOAUR 3 S 2F AT R L s A R X
S AT R 5 T S s BRI 4 R R £k
TR 1 R 5 2 AR . (2) B AR A By T T AE R
MR X 4 H K 8] 5 98 A7 15 - 355 22 K 35 AR B A
M.
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