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SK 0~20cm
1 15 d
1.1 15~20cm
2016 3 7 glkg 23% B
(25°31'29.3"N  112°13'42"'E) CK 100 kg/hm’
( )
17.8 C ( ) CK YK
pH 78 68.2 g/kg 4.57 g/kg 2015 10 15d
1.34 g/kg 8.28 g/kg 224.18 mg/kg 25 500 kg/hm?
37.52 mg/kg 287.50 mg/kg
22.44 cmol/kg 3 g/kg 50% 22 CK
1.2 480 kg/hm®
(CK) (SK) ( ) (
(YK) (BK) 4 ) CK BK ( )
147 kg/hm* N P,0s K,0O 1 0.9 21 g/kg
2.8 N P,0s K,0 8 10 11 100% CK
N P,0s K,0 21 24 26 157 kg/hm?
( )
CK
F1 ZRAEEAKIEEER
Table 1  Fertilization information under different treatments
(kg/hm®) (kg/hm’) (kg/hm’) (kg/hm’) (kg/hm’) (kg/hm’)
CK 0 1 050 150 300 90 450
SK 5250 950 225 330 90 450
YK 25500 570 540 405 90 450
BK 600 893 150 286 90 450
CK ( ) SK YK BK
3 Biolog S5¢g
60 m* 100 87 45 ml (8.5
3 17 g/kg) 30 min
1.3 3 min 1 ml 9 ml
1.3.1 37 d (4 1 ml 9 ml
24 ) 68d(5 25 ) 113d(7 10 ) 96
3 25 C 72h 580 nm
(23] (OD) Zhong  Cail**
AWCD (average well color
development )
1.3.2 Shannon (H) Mclntosh
W)
B2F (=50 C)
[25]
1.3.3 YC/T161-2002 YC/T159-
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2002 YC/T468-2013 68 d
GB2635-1992 113d
37d 113d
1.4
Microsoft Excel
SPSS17.0 2.2
(SSR) AWCD
2
AWCD 68d
2.1 AWCD
2) 113 d)
37 68 113d AWCD
37 d
F 2 TEIA RS B EA X E B AR PR L IR 1A 50
Table 2  Effects of different organic materials on rhizosphere enzyme activities at different sampling time
37d 68 d 113d
CK 1.82 £ 0.07b 1.49 + 0.05¢ 1.70 + 0.14 ¢
(NHI-N, mg/(g-d)) SK 213 £0.09a 1.97 £ 0.23 be 255+ 0.05a
YK 1.58 £ 0.10 ¢ 2.58 £ 0.07a 2.30 £ 0.07 ab
BK 1.41 + 0.06 ¢ 2.32 + 0.47 ab 1.82 + 0.41 be
CK 2.03 + 0.06 2 1.93+ 0.01 a 234+ 0.02a
(0.3% H,0,, mg/(g-20 min)) SK 2.07 £0.05a 2.10 £ 0.03a 226 + 0.04a
YK 2.10 £ 0.02a 1.94 + 0.04 a 2.33 +£0.00 2
BK 2.05 £0.0la 2.12 £ 0.05a 235+ 0.05a
P<0.05
30 OCK BSK Mclntosh
BYK OBK
25 L @b 3) 37d
20F e
a o Shannon
O s
=15 o 68d
< s
1o} o Shannon
o
05 :: 113 d
o Shannon
0 e 3 37d 68d
SRAEITH] (d)
(CK SK YK BK Mclntosh
P<0.05
Mclntosh
E1 FEENYRESE A EERREED q
SE A B (113 d)
Fig. 1 Effects of different organic materials on rhizosphere
microbial AWCD at different sampling time 3
2.3

Shannon
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x3 BRENPATRERANDBIEERFLEY SRR

Table 3  Effects of different organic materials on diversity indices of rhizosphere microbial community at different sampling time

(Shannon) (MclIntosh)
37d 68d 113d 37d 68 d 113d
CK 2.99 £ 0.07b 4.65 £ 0.02 ¢ 337 £ 0.01b 7.22 + 0.18b 12.58 £ 0.56 b 822 + 0.15b
SK 3.06 = 0.08 b 4.76 £ 0.01 be 3.52 £ 0.02a 6.89 = 0.06 b 13.37 & 0.45 ab 9.50 = 0.10a
YK 324 £ 0.0l a 4.88 +0.12 ab 3.45 + 0.01 ab 871 £ 035a 13.94 = 0.85a 9.30 = 0.13a
BK 3.13 = 0.09 ab 495+ 0.02a 339 £ 0.01b 8.59 £ 0.39a 1343 £ 0.15a 932 £ 033a
24
72 h « 9
1
7 2
( PC1) 39.0%
14.8% 2
2.6
17 6 x4 FTEMBRMNERSHETET
Table 4 Principal component load factors of main carbon sources
3 3 (4
4
1 1 «C 0.896
a- C ) 0.893
PC1 PC2 -1- ( ) 0.865
C ) 0.859
2.5 D- «C ) 0.844
a- C ) 0.802
D,L-a- ( ) 0.785
25p ACK-1
O SK-1 ( ) 0.779
¢ YK-1
0 BK-1 I- () 0.771
A CK-2
- 0.769
R o o SK-2 Y )
S PS - © YK-2 -L- ( ) 0.762
= o o A 0 BK-2
S5 0 A S| ACK3 D- C ) 0.751
g1 o = SK-3 aD- () 0.722
A o & YK-3
] ® BK-3 80( ) 0.668
(o) B- D- ( ) 0.651
D- «C ) 0.616
25 4- () 0.613
PC1 (39.0%)
2 40( ) 0.725
( -1 37d -2 68 d
D- ( ) —0.684
-3 113 d)
2 BREETE BB SRR € 0.674
BEMER S S L- ( ) 0.607
Fig.2 Analysis of principal components of rhizosphere microbial
=0.6

communities at different sampling time
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( 6 )
9.2%
29.4% 5.0% 19.8%
x5 ARIAMARIT_EEBIEM 1L 2 R 5 B S0
Table 5 Effects of different organic materials on chemical indices of upper tobacco leaves
(%) (%) (%) / /
CK 258 +03a 32+ 0.1a 1.7+02a 82+ 02a 05+ 00a
SK 245 + 0.2 ab 31+02a 1.7+0.1a 7.9 + 0.1 ab 06 +0.1a
YK 23.8 = 0.3 ab 33+ 03a 1.8+ 03a 73 +0.1b 05+ 0.1a
BK 225+ 050 35+ 03a 1.6 +02a 64+ 03¢ 05+0.1a
R 6 AEIA AR R 2 5 AR B 200
Table 6 Effects of different organic materials on economic characters of flue-cured tobacco

(kg/hm’) ( /hm’) (%) (%)

CK 1 914+ 44 a 36 944 £ 1 586 ¢ 56.1 =190 86.5 = 3.1¢
SK 2 007 = 56a 47 822+ 1 818a 612 +32a 945+ 49a
YK 1 962 = 63a 44 276 + 2 361 ab 597+ 2.1a 90.8 = 2.6 ab
BK 1 935 = 84a 41 217 =3 020 be 58.1 = 3.3 ab 87.9 = 49bc

3
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Effects of Different Organic Materials on Rhizosphere Microbes,
Yield and Quality of Tobacco Leaves

LIU Yongjun', ZHOU Yu>*, JIN Zhili*, PENG Shuguang', ZHOU Zhigao’, CHEN Changqing®,
WANG Xingxiang®, LI Xiaogang®"
(1 Hunan Tobacco Science Institute, Changsha 410004, China; 2 Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 3 Yongzhou Tobacco Company of Hunan Province, Yongzhou, Hunan 425000, China; 4 College of
Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Organic materials as the important carbon and nitrogen sources for soil microorganisms play crucial roles in
regulating rhizosphere microbial community, nutrient cycling and improving crop yield and quality. Under the same amount of
nitrogen input, a field experiment was conducted to examine the effects of different organic materials (rice straw, rape green
manure and cake fertilizer, compared to the conventional chemical fertilizers as the control) on enzyme activities, rhizosphere
microbial functional diversity and yield and quality of tobacco leaves in order to provide scientific information on proper use of
organic materials to improve tobacco leaf quality. The results showed that the addition of rice straw and rape greens significantly
enhanced urease activity, while had no significant effect on hydrogen peroxide activity in tobacco rhizosphere. Biolog analysis
revealed that the addition of rice straw and rape greens significantly increased AWCD values and functional diversity indices in
tobacco rhizosphere at the late growth stage. The principal component analysis indicated that the differences in carbon sources
utilized by rhizosphere microbes were an important factor in the variation of microbial community in tobacco rhizosphere, in
which sugars had the greatest effect. In addition, the addition of rice straw and rape greens significantly decreased reducing sugar
content and sugar to nicotine ratio, improved the proportion of mid to high-grade leaves and thus increased the production value
of tobacco leaves by 29.4% and 19.8%, respectively, as compared with the control. It is indicated that the proper use of organic
materials as partial replacement of chemical fertilizers, can effectively improve the microbial environment of tobacco rhizosphere
and tobacco leaf quality, thus can be recommended as an effective cultivation practice to high-quality tobacco leaf production.

Key words: Organic materials; Rhizosphere microbes; Soil enzyme activity; Yield and quality of tobacco leaves
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