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Effects of different organic fertilizers on the microbes in rhizospheric soil of flue-cured tobac-
co. ZHANG Yun-wei, XU Zhi, TANG Li, LI Yan-hong, SONG Jian-qun, XU Jian-qin ( College
of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China). -Chin.
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Abstract; A field experiment was conducted to study the effects of applying different organic fertil-
izers (refined organic fertilizer and bio-organic fertilizer) and their combination with 20% reduced
chemical fertilizers on the microbes in rhizospheric soil of flue-cured tobacco, the resistance of the
tobacco against bacterial wilt, and the tobacco yield and quality. As compared with conventional
chemical fertilization ( CK), applying refined organic fertilizer ( ROF) or bio-organic fertilizer
(BIO) in combining with 20% reduced chemical fertilization increased the bacterial number and
the total microbial number in the rhizospheric soil significantly. Applying BIO in combining with
20% reduced chemical fertilization also increased the actinomyces number in the rhizospheric soil
significantly, with an increment of 44.3% as compared with that under the application of ROF in
combining with 20% reduced chemical fertilization, but decreased the fungal number. As compared
with CK, the ROF and BIO increased the carbon use capacity of rhizospheric microbes significant-
ly, and the BIO also increased the capacity of rhizospheric microbes in using phenols significantly.
Under the application of ROF and BIO, the disease incidence and the disease index of bacterial wilt
were decreased by 4% and 8% , and 23% and 15.9% , and the proportions of high grade tobacco
leaves increased significantly by 10.5% and 9. 7% , respectively, as compared with those in CK.
BIO increased the tobacco yield and its output value by 17. 1% and 18.9% , respectively, as com-
pared with ROF.

Key words: organic fertilizer; bio-organic fertilizer; flue-cured tobacco; soil microbe; bacterial
wilt.
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T 2011 £ 5—9 AEEARWAT F-a 5
RO K F KM 437 (25°56" N 103°25" E) i
7. AR I AP oA 2048 K400, i 4 A P A,
PR ILZE 1. 0 A R A 5 I E (8-16-24 ) , K
il HUIE AN A= P08 HLIE B V9508 R A P e L T
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W B =6% , PUiR & 7 2 45 25 2F H0 4T 16 ( Paenibacil-
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R I E 3 AL, CF; Y MR it e
(100% NPK 1k HE); OF: 80% NPK 4k A + 0.30
kg « m™> K5 il A HLAE; BIO: 80% NPK fk AE + 0. 30
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CF Ab PR &R 4% 60 kg N - hm i A, Hirr
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Table 1 Basic physical and chemical properties of test soil

pH AL HA L bupyEal
Organic matter Available N Available P Available K
(g-keg™') (mg-kg') (mg-kg™') (mg-kg™')

7.99 20.35 103.02 27.31 174.76




AN T ALHE RS 45 AR s - S Bl A 0 1) 2 )

2553

SRR T S L A1)
L33 A RS SCIR[ 22 | 7E B i b X
T At R0 PRI R A 7 9 T R A O 0 2, TR R
RHE TR AL

RGH = LIRREL A R E < 100%

TR = X (B PR RE X IR RAE) / (A
SRR E < B i R AE) x 100
L 3. 4 AR T REZ FE A0 i Tl W B
S FTR IR R B BOE #E AT , Al R 4 B R
FIPREE IR AL | AR B T U g B il TR R ek
R R — SRR g AT 75 42 SR Biolog-Eco i
SEARE B SEAS [F] AL BT 425 AR AR B - S i A W D g
FEPE RS2 BAR T 2 BRSOk [ 24 ]
1.4 Hsaba
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0.011). 5 CF #H I, OF 1% 4% MR A B - 18 5 o 5 dak
AHE I A T BIO B AR B 4 8 10 1R B0 R R
B

Jiti A HUIE A 0 A LT X B S22 15 0 e A AR
PRt a5 CF 1L, OF A3 AR B +
By B R R EREINT 33.7% (P=0.01),1f
BIO ZbBHAYHR B - S fol AR ) S A A CF A P 25 1%
Y 60.0% (P=0.001),% OF &b ¥ & 2 1 fin 1
19.7% (P<0.05).
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Fig.1 Effects of different treatments on rhizosphere soil bacteria, actinomyces, fungi and total microorganisms population of flue-

cured tobacco.

CF:100% NPK fLAE 1009% NPK chemical fertilizer; OF :80% NPK fLJIE+0. 30 kg - m 4545 HLIE 80% NPK chemical fertilizer+0. 30 kg + m™ refined
organic fertilizer; BI0:80% NPK AEAE+0. 30 kg - m 2 A YIA WAL 80% NPK chemical fertilizer +0. 30 kg - m~2 bio-organic fertilizer. RE/NG FhE:3
TRASALFR 2 [A] 2% 5% i35 (P<0. 05) Different small letters indicated significant difference among treatments at 0. 05 level. T [f] The same below.
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Fig.2 Changes of AWCD in Biolog-Eco plate with incubation

time under different fertilizer treatments.
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Fig.3 Utility for different types of carbon sources by rhizos-
pheric microbes of flue-cured tobacco under different fertilizer
treatments.
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Fig.4 Principal component analysis of rhizosphere microbial

community function of flue-cured tobacco under different fertiliz-

er treatments.



9 1t SRR A R UL 5 AR B - Sl 2B 4 (9 5 ) 2555

[=}
(=)
d

W

S
T
o

P
(=
T

RIRE
Incidence rate (%)
w
=)

o

He

—_
wn

T
Ho

U E R
Disease index

CF . OF . BIO
4 3 Treatment
5 ANTEIATHLAL RS 5 A T AR R
Fig.5 Effects of different organic fertilizers on bacterial wilt of

flue-cured tobacco.

FRT s 1) 2 A R i 3 R, HL 3 9 I I8 3 A 1l
AHLIE.
2.4 AN[RA HLRE X 68 A8 7=t 1 o o F 52 )

MR 2 ATUUE 5% HUAAE Ak BRAR H 8
20% AL NEECHEA LIS A A= YA AR AL BE 24 e ) 25 3
R B A P AR L 8] 34 4350k 10.5% 1 9. 7% .
OF AbFH I AR 25 48 5 TG AR ) S5 AR He ], L =
HHE CF BE R T 6.3% (P<0.05) , P2 {H L S 3
RS 5 CF M EL, BIO B 2% HH 7= 5 F0 7=
AR BANE A0 A 9. 8% H1 8. 6% , F I B T
(IS S 5 . T DA A HLIE T A D RE S A=
XoF 926 R it JB R ) 4 R R B T A .

&2 FEIBVIEX R ZFIERE R
Table 2 Effects of different organic fertilizers on economic
indicators of flue-cured tobacco

st o A B ] R A1
Treat- Yield Output value Proportion of Proportion
ment ( kg . hm_z) ( yuan * hm_z) hlgh grade of mld-hlgh

tobacco leaves  grade tobacco

(%) leaves (% )

CF 2370.3£30.7b  37286.9+533.9b  27.4+1.0b 82.1+1.0a
OF 2221.1£18.3¢  34022.1+313.5b  37.9+0.9a 81.6+1.2a
BIO 2602.0+50. la  40472.1+343.2a  37.1+0.4a 84.1+0.9a

[FIFVEHEA NG TR FoR 22 5 13 (P<0.05) Data with different small

letters in the same column indicated significant difference at 0.05 level.
3 i i
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