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Study on actinomycetic ecology between heathy and diseased plants’
rhizosphere with different salt contents in Xinjiang
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Abstract; [Objective] The study was to find out the difference between healthy and diseased plants’
root-zone in Xinjiang cotton soil with different salinity,and screen antagonistic actinomycetes against cot-
ton Verticillium wilt and Fusarium wilt from the soil,in order to offer a foundation for biocontrol against

cotton Verticillium wilt and Fusarium wilt. [Method) The quantity of actinomycetes was determined via
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dilution and plating. Agar piece method was used to screen the antimicrobial actinomycetes and measure the
inhibition. [Result] ) The study shows that, the organic matter content and soluble total salinity of dis-
eased plants’ root-zone are higher than those of healthy plants in all 3 kinds of tested soils,Compared to its
healthy plants root-zone, the content of organic matter and soluble total salinity in diseased plants’ root-
zone is 5.7%,7.8%,20.1% and 20.2%,15.0%,195. 0% higher than those of healthy plants in high, mid-
dling and low salinity soil respectively. The lower the salinity is,the larger difference of organic matter be-
tween the diseased and healthy plants. @ The total actinomycetes number of diseased cotton plants’ root-
zone is 15.5%,59. 4% ,90. 3% higher than that of healthy plants in high.mediate and low salinity soil re-
spectively. The quantities’ characteristic of Streptomyce, Micromonospra and companion bacteria is all in
line with the above in mediate and low salinity soil. while in high salinity soil,it”s the contrary. The Strep-
tomyce ,Micromonospra and companion bacteria’s amount of diseased plants’ root-zone is 38. 5% ,106%;
23.8%,35.7%3;295.7%.,16. 0% higher than that of the healthy plants in mediate and low salinity soil re-
spectively. @ Among 81 strains selected from tested soil of Xinjiang,51 strains have antagonistic action to
those target pathogenic Fungi,being 62. 9% of isolated actinomycetes. And 41. 9% .51. 9% and 18.5% of
strains exhibit antagonistic action to cotton Verticillium wilt, Fusarium wilt and Rhizoctonia solani respec-
tively. @In high and mediate salinity soil, the antagonistic actinomycetes screened from the healthy plants’
root-zone, have higher rate of antagonistic action than the diseased ones, while in low salinity soil,it shows
the contrary. G Among the actinomycetes isolated from cotton rhizosphere, 7. 4%, 9. 8%, 3.7% have
strong antagonistic action against cotton Verticillium wilt, Fusarium wilt and Rhizoctonia solani respec-
tively,while 55.5% ,41. 9% ,82. 7% have no any antagonistic action against cotton Verticillium wilt, Fu-
sarium wilt and Rhizoctonia solani.[Conclusion] The pathogenesis of Verticillium wilt,the quantities,ra-
tio and compose of actinomycetes of cotton plants’ root-zone are correlated with the contents of soil organic
matter and salinity.

Key words: cotton Verticillium wilt;soil microorganism;actinomycetes; microbial ecology;antagonistic
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ty soil, fFK LSS) 735k 1 142 A1 25 3% 147 A 14
R 146 H 7 %,
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L3 ®AK &I 1S HEHRKEREFR
B TR A 43 B IR A% I A B TR B 2 80
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59 R A A g B AR — B B AR 3 RRAE D XTI
A AEAR DX 398 10 R B2 < K T S A A fRE R L PR AR
FTTERZ BRI SRR T 4 B R B 2 AR
ES AN R M LEY Y S TR A
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Table 1 Organic matter,soluble total salinity and pH in soil of healthy and diseased plants” rhizosphere
- EER NG T B
. *#W’ H A HERE S, Organic matter Soluble total salinity
Collecting spot Soil sample pH prmw . =y .
cotton field POt sample B i',(g kgD A% H E/‘(g ke D A %
Content Content '
fa bk _ _
=t HRS 8. 44 17.22 2.47
High-salinity I Bk
DRS 8.34 18. 21 5.7 2.97 20. 2
) fet bk ) ; _ . _
l\r;%i;_n HRS 8.63 13.12 1. 20
ldadaling-sa-
. 9 bk / )
linity DRS 8.61 14.14 7.8 1.38 15.0
fa bk . _ _
e HRS 8.32 15.58 0. 20
Low-salinity ik _ _ _
DRS 8. 45 18.72 20. 1 0.59 195.0

H A/ %= CORBRAR X & — AR AR X ) /R AR X 4+ X 100% . F 2.
Note: A/ % = (Healthy plants’ rhizosphere soil— Diseased plants’ rhizosphere soil)/ Healthy plants’ rhizosphere soil X 100%. The follow-

ing table is the same.
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AN TR ER o A S 2 T R R B R R A > g
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Table 2 Composition and quantity of microorgnisms in Gao 1 agar medium

TR B

.k e o T T il i 2 e o
?ﬁﬁ,ﬂi + 15 Total number Jﬁﬁl@}% M/J\ﬁifﬂlilf% ()t/h\ ﬂﬁﬁi;i(lil}% i Co )ﬁ:io'ﬁkl’ﬂ tori
(0} ‘eclmg ﬁ;:ﬁl_; Of actinomyccs o rep omyce ILV()I]I()II().\pVLl er actinomyces ~ompanion bacteria
fold sample (105 ¢~ ')  A/%  (10°g H  A/%  0°gH A% A0°gH A/ A0gH A%
Quantity Quantity Quantity Quantity Quantity
ik ﬁf; 3.2240.03 — 0.6140.06 — 1.844+0.12 — 0.7740.22 — 8.1840. 14 —
High- e
salinity DRS  3-72£0.57 155 0.3340.25 —45.9 3.07£0.07 66.8 0.3240.01 —58.4 1.10£0.04 —86.5
gk ﬁfs 3.9240.03 — 2.3440.06 — 1.51240.03 — 0.0740.01 — 1.1840. 09 —
Middling- bk
salinity SRS‘ 6.2540.02 59.4 3.2440.01 38.5 1.8740.06 23.8 1.14%0.12 1528.0 4.67+0.02 295.7
(5N {Efi 5.03+£0.08  —  2.23£0.27 —  2.07+0.25  —  0.73£0.11  —  4.18+0.50  —
Low- 5 bk
salinity DRS 9.574£0.11  90.3 4.6040.09 106  2.814£0.06 35.7 2.1640.21 195.8 4.8540.02 16.0
EI?; 12.17+0. 14 — 5.18+0. 39 — 5.4240. 40 - 1.5740. 24 — 13.540.73 -
> o
’I?Ifi‘ 19.544+0.70 60.5 8.1740.35 57.7 7.7540.19 42.9 3.6240.31 130.6 10.640.04 —21.6

G/NPITEE , /NI E 2 T IE L
BEMNKTHESEHBHS 2 KB, AR 2ALUE
S FEAS A 2R 4 0y b N A TR A E R B
o R AR X 4 R il AR AR X A JHE e i R AR T R AR
DX = v /) A7 T R A AR R 66. 8 0, v R AR AR
+ 3o e 23, 8% 35. 7%,

AN e v A ke T A R /N R TR R AR
B bR s B AR EERAR X N B

A0 ) IR R A 82, 50N 57, 1%, %R
TRTE 5 MR AR DX i 2k B TP BT L ) AR
25. 4% LB AT AR B S A Y R R AR
X = 3 /N B B B ) A R R

(4 HoAth il £ v J . oAb s 2% 1 DR O 4 B VR B
A LR T TE AR SO HL B 0 4 5 T R i R
TR RRAE M — 2K . R 2 WL L EAR
[ei) T 3 R o B AR H P B v R AL
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rh G 3 A 9 b AR AR X v G Al i R R R A ik
B4 1 528 % 1 195. 8% .

O PEAEANTE . AR A0 TR 2 38 0 B e A I L 7
i G 1 A5 R I R B A K R RE LA TE M Sk itk IR T fig
VR AN B A K R FLGE 4% R A — 2 T 32 M Y
MR, R 2 AT LUE B A AR Y B SRR
SRS T R AR — B B 3 4 R R AR AR
FEH A 2 Ff = A 5 MR AR X 4 1 o, A 40 B 1 B
Ay MR B 295.7%,16. 0%,

g5 EAr AT AT AE T ARER T BEE R N
OB R G 1 S R IR 3 b AR K R £ AR AN i B
17 3% L R o5 AR AR X 4 3 R il Ak o Eh b P Y
B PR A T S E AR AN T A S Ea E
2.2.2 BHERIIRREBEAANGSBREALER HHE
T2 BN 8% 75 5 by B B DA ) B B R R AR K AR
B by B 0 il 2 B 32 B0 BB LA A IR Ry ik YR R R
PR REE MR —, FENEHEREE .
/I BRLS6 TR T B At il 26 B R A A AR Bk 2

(DLW SR SRR, & 3 LIEN,
o o A T o R AR DX R I T R AL
e R AR 1 b, o R AR DX Tl T S B
B T B B0 ) B A AR AR X e 123,720, 75. 6% I
118.8%,88. 9% . H1 T /i 78 R B g 5 7% L 2 B 25 TR
JB B R L o B B M R R RN B A
Ja& o DRI I o TR 1) B0 AR S IR T SR — B

(2) HoAh LR R i . B3 3 W LUA Y, i A R B
JE$E 5 2 b o B 0 HAh i 4 R B B i R AR 5 IR 1
SN TR S AR R A R R AR X e Al ik 2k o A
BRAK 75. 7 %6 17 i 0 A1 ok A 58 v g R AR X 4 A ik
KR 208. 1% A1 162. 9%,

OPEA 40T . 132 2,3 WTLAE L 8 58 MR B g
P T AR e S S o e e N iR T
R—2 003 21 AR R R AR AL b R A ER
PR AR X A 1 v £ 2 0 B ) BICE 2 3 R k v5 36. 824
1 30.4%,
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Table 3 Composition and quantity of microorgnisms in HA agar medium

R TR B

) . B )R /N A T HoAb AL R A A A
45 H 4+ 1 Total number of . ; . . . .
< . N . Streptomyce Micromonospra Other actinomyces Companion bacteria
Collecting FE actinomyces
spot Soil g/ Bhr/ Bt/ Fi/ Bt/
cotton sample  (10° g™ ") A/ (10°gH A/ (0P g A/ 0°g ) A% Q0P gh A%
field Quantity Quantity Quantity Quantity Quantity
R E[ili*s 5.1540.02 - 4,6640.02 - 0 - 0.4940.11 - 18.24+0.05 -
High-sa- e b
linity DRS 4.4940.05 —12.8 2.9840.04 —36.1 0 0 1.5140.03 208.1 4.7440.25 —95.9
{1373 _ . . _ _ : _ A5 _
EiEN HRS 4.8870. 06 4.3420.03 0 0.54%0.13 3.2940. 45
Middling- Fﬁ;
salinity ijg 10.9240.41  123.7 9.50%0.36 118.8 0 0 1.4240.05 162.9 4.50£0.01  36.8
fid bk . - _ - _ _ _ 3 _
iRtk HRS 4 99%0.55 4.1840.50 0.8 0.37+0.12 12.43+1.22
Low-salin- Jﬁﬁ;
ity DRS 7.9940.07 75.6 7.9040. 23 88.9 0 0 0.0940.01 —75.7 16.214+0.05 30.4
1}5& 14.58+0.63 - 13.18+0.55 - 0 - 1.40+0. 22 - 33.9641.72 -
b -
ngfé 23.4040.53 60.5 20.38+0.63 54.6 0 0 3.0240.26 115.7 25.454+0.31 —25.1
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BT SR A 4t g e 2L 538 ) 81 Ak 1RV B
BART R (R O GE Stk &k 8. 4 51
R T2 TR X B0 A s i O A S e s o R R R
B 62,9 Vo, H v oA AE B 22 0 TR R A6 R 22 0 TR
A FEPUE B R o B R R B R B 41, 9%
A 51,9 %0 KA AE ST A 5 R AT 45 B 1 R T o At
R B B A 18.5% .

M 4 FTLLE H L 7E A R 4 e DA fi
X A 498 43 B 07 3 1) 475 B 1A o o X AR R R TR A
BUE 10 45 B P 2R TR G SR = R R AR X+ (IR
Eh 4 58 3L BN R R AR X (63, 6%0) > filt KRR X
(36.4%0) . TEREE ARER 8 rh, PR HRAR X £ 3843
BT A LR A T PR AR 2R 0 TR A IR T
R FAEMRAR X PR A 5 AR . AR AR R
fEAR AR X A 398 b 55 O A6 ST AR 995 TR Y 47 B A
FRGH AL ZE 0 T A ), B s b KSR AR W gk
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Table 4 Ecological distribution of antimicrobial actinomycetes
FR -
o o T Bk b B 'l‘est*of:;fllisms ?{ET}LEI
P T ' — : s S — R
1 . O /¥ AL 28 2509 T R ALY 22905 TR R A ST Ak 993 T Number of
Collecting = . Kbt . g 3 g umber o
. Number of Cotton Verticillium Cotton Fusarium Rhizoctonia U
spot Soil . . . ! antimicrobe
. actinomy wilt wilt solani
cotton field sample cotes’s e e e e
v /0 /Q 0 /0,
Strain P/% Strain P/% Strain P/% Strain P/%
= 1}511;*5 22 11 50.0 12 54.5 5 22.7 15 68. 2
High-sa- bk
linity 16 7 43.7 10 62.5 5 31.3 13 81.2
DRS
£ Eﬁ; 10 3 30. 0 5 50. 0 1 10.0 8 80. 0
Middling —
-salinity DRS 11 3 27.3 3 27.3 0 0 5 45.5
Lk %ﬁ; 11 4 36.4 1 36.4 1 9.1 6 54.5
Low-sa- "
linity {Iﬁjﬂ: 11 7 63.6 7 63.6 3 27.3 7 63.6
{Efi 43 18 41.8 21 48. 8 7 16. 3 29 67.4
» f}f’: 38 17 44,7 20 52.6 8 21.1 25 65.8
s8¢
Total 81 34 41.9 42 51.9 15 18.5 51 62.9
number

TE P AR AR S A R BB . TR .

Note:P means ‘the ratio of the certain strain to the total strain

2.4 MUEBEFRFRIEHRRR TERLENE
s

12 5 A] L DA AE AR IX 1 3 v 23 B P A 81 Bk

TR T L X 3 A T A iR i BT A T T 2R

Jit i FEBASE /DN S AR 46 55 280 B AR 2B 22 00 B %

i AE S A B RS PO O A B R T4

number’. The following table is the same.

9.8% K 3. 7% s A BUE I Lk B AT 7 B B
Sk 25.9% .39, 5% A1 13. 5% 5 oM 4
SR 55.5% .41, 9% F 82. 7% . Ui W AR AEAR X
b oy B AR B W B T T 294 50 20 X AR AE B 25
R R R Y NG OEE R < B & L
15 0/ 1A 1304 TR X 3 A6 ST A5 B A ik

RS SIMERMEREI 3 MEBARERNEIEE

Table 5 Antagonistic intensity of 81 actinomycetes to 3 pathogeny
00 TR 5 B AL B S0 A A A6 Al 28 905 3 BT T A A8 37 9 1 3 B
Intensity of Antimicrobal actinomycet to Antimicrobal actinomycet to Antimicrobal actinomycet to
antimicrobial cotton Verticillium wilt cotton Fusarium wilt Rhizoctonia solani
actions PR Strain P/% FR% Strain P/% %L Strain P/%
ih Strong 6 7.41 8 9. 88 3 3.70
F Middle 21 25.93 32 39.51 11 13.58
55 Week 9 11.11 7 8. 64 0 0
Je 4t None resistance 45 55.55 34 41.97 67 82.72

0. BT HAR d2>>20 mm; H. 20 mm>d>>15 mm; §§. 0<<d<15 mm; LH . d<<O mm,
Note: Strong. Average diameter of antimicrobial circle d==20 mm;Middle. 20 mm™>>d=>15 mm; Weak. 0<Cd<C15 mm; None resistance. d<<

0 mm.
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