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The use of different types of organic materials as soil amendment in tobacco cultivation to improve quality of its produce varies in
effects with the type of organic material used, so it is necessary to explore how to apply rationally organic materials in the light of
soil conditions. = Method  In this study, four types of organic materials, i.e. rice straw, rape straw, ryegrass and rapeseed cake,
were amended separately at a rate equivalent to 100 mg'kg™' nitrogen into the soil samples collected from a field under
tobacco-rice rotation, high in organic matter (68.2 g-kg™) and a tobacco field low in organic matter (17.2 g-kg™"). Then the soil
samples were incubated and analyzed periodically for mineralization dynamics of inorganic nitrogen ( NOj , NH} ), soil enzyme
activities and microbial functional diversity. Result = Results show that mineralization dynamics of soil nitrogen in the tobacco
soil were closely related to C/N of the organic material used. In the soil high in organic matter the addition of rice straw, rape
straw or ryegrass significantly reduced the net nitrogen mineralization rate, and the concentration of inorganic nitrogen was 3.7~
7.8 times, 1.1~1.3 times and 1.0~1.3 times lower than that in the control, respectively, while the addition of rapeseed cake low
in C/N significantly increased the net mineralization rate and promoted accumulation of inorganic nitrogen in the soil. However,
in the soil low in organic matter, the addition of organic material, regardless of type, significantly increased soil nitrification rate,
but the addition of rice straw or rape straw significantly reduced the concentration of inorganic nitrogen in the soil during the
early culture period. The addition of rapeseed cake significantly promoted the net mineralization rate in a short period of time (7
d), bringing the concentration of soil ammonium up to 3.3~3.7 times higher than that in the control soil, which indicates that soil
ammonium came mainly from mineralization of the organic nitrogen in the organic material applied. Analysis of soil biological
properties shows that the application of high C/N organic materials significantly promoted soil microbial functional diversity and
soil enzyme activities. However, the soil microbial community varied in structure with the type of organic material applied, and
with the type of carbon source utilized. = Conclusion  Therefore, rational application of rice straw in the soil high in organic
matter is demonstrated to be an important measure to improve quality of flue-cured tobacco. And it is essential to pay high
attention to rational application of high-nitrogen organic manure in upland tobacco fields in the light of soil properties, so as to
realize the target of the production of high-quality tobacco leaves in different tobacco cultivation areas.

Key words: Tobacco planting soil; Organic materials; Nitrogen mineralization; Microbial functional diversity; Soil enzyme
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Table 1 Physico-chemical properties of the soils in the study

i A HLIT SR B S Tl 2R Ak H

_ Organic Total N/ Total P/ Total K/ AlkalyticN/  Available P/ Readily available pH
soil matter gkg' ) (gkg') (gkg") (gkg") (mgkg™) (mgkg™) K/ (mgkg")
XX 17.2 1.2 0.5 11.4 80.9 6.6 162.5 7.0
YZ 68.2 4.6 1.3 8.3 2242 375 287.5 7.8

e XX WPE R, YZ. W1 A M K FE £ . Note: XX: Upland soil of Xiangxi, Hunan Province; YZ: Paddy soil of Yongzhou,

Hunan Province.
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Table 2 Carbon to nitrogen ratios of the organic materials tested

ALE

e s R

AL
Organic Carbon content/  Total nitrogen/
C/N
materials (gkg!) (gkg!)
aw 4.1 0.1 53.7
Rice straw
TS FF 38 02 31
Rape straw
e
RAR 43 0.2 17.6
Ryegrass
AL
A 3.7 0.4 9.8

Rape seed cake

1.2 REET
WS SRR . W3R, SRAPPE . BEEE DL
B OREIIE, CK) 5 MEM, GG 3 kE

A HLRH IR 4 N 100 mg-kg ™' 44k
T8, FRHL 50 g KT 4, AS[RIALBE s i 45 AL
YkkS RS E . BT 150 mL = AR R,
FZEEK P HKEE 60%H A i KfEKiE, T
25 CHHEKEFE 60d, BEM 3 d RAEELEM L
MKy o BEFR AR PR 180 MEFRAEE (=
M), FTEREFRMEE 7. 14, 21, 31, 60 KIF R
IPERAE, M HIRESR S A SHASA S & 755 14,
31 RRAEA, B A FE S0 T SR . R
fitg, JFXF 31 d SRRy - SRR S A3 HT IR GUE DR T
UIfe 2Rk
1.3 SHAE

A LR S B AR R A BRI E , A
PLRIEM E . HIERESLAY NHS-N A 2 mol-L ™' Y
KCI R4, el b il E s NO3-N A 1 mol' L™
By KCl =4, 220 nm/275 nm B K LHMr6OEE
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Fig. 2 Dynamics of apparent nitrification rate and net mineralization rate in the soil during the cultivation process relative to type of the organic
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Fig. 3 Effect of organic material on soil enzyme activity relative to type of the organic material added
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Fig. 4 Effect of organic material on soil microbial functional activity and diversity relative to type of the organic material added
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