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Abstract: [ Objective ] Soil nitrogen is an important factor in producing quality tobacco leaves. About 2/3 of the nitrogen
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absorbed by tobacco during its whole growth period is in the form of mineralized nitrogen. So, nitrification ratio of the nitrogen in
tobacco planting soil is the key to the production of high quality tobacco. Rational application of organic manure can regulate
mineralization of soil N of all forms. The aim of the study is to determine a reasonable rate for application of specialized organic
manure in yellow soil in Guizhou, and to improve nitrification rate in the tobacco planting soil so as to improve quality of tobacco
leaves. [ Method ] In this study, samples of the yellow soil collected from Guizhou were used in an incubation test with the
Stanford long-term aerobic and intermittent leaching incubation method. The test was designed to have 4 treatments, i.e. CK (0
kghm ), 1F (750 kg-hm?), 2F (1 500 kg-hm2) and 3F (2 250 kg-hm ) in terms of application rate of customized organic manure,
to simulate the process of soil nitrogen mineralization. And during the incubation test, a portion of each sample in each treatment
was rinsed on DO, D5, D15, D30, D45 and D60, separately, for determination of nitrification ratio. Compared with common
organic manure, the specialized organic manure was higher in concentration of available nitrogen, reaching up to 41.3%. [ Result ]
Results show that the content of mineral nitrogen, regardless of form, increased with the incubation going on during the
incubation period. Mineralization was dominated by nitrate nitrogen at the early stage. After 5 days of incubation, NHj -N
turned up in dominancy. With the incubation going on, nitrate nitrogen was being mineralized. After D5, the nitrification rate of
soil nitrogen in the yellow soil dropped below 10%. The proportion of nitrate nitrogen in the release of soil N was seriously lower
in the late growth period. The total amount of NO3 -N the soil could supply during the prime growing season of the plant
reached only up to 66.89 mg-kg™', which was far from enough to meet the demand of the crop for nitrogen throughout the growing
season. Once the customized organic manure was applied, soil nitrogen mineralization showed a trend of “fast first and then
slow”. So soil nitrogen mineralization was high during the initial period, and then the release of mineral nitrogen reduced and
levelled off at the late stage, which is in consistence with the rule of nitrogen absorption by tobacco for its growth. The
application of customized organic manure increased the content of soil readily available nitrogen through mineralization
significantly or even by 420.1%, the content of NOj -N by 276.6%, and nitrification ratio 8.1% to 50.4%. In Treatment 3F(2 250
kg-hm™), soil nitrification rate ranged from 43.69% to 51.22%, which was the most conducive to quality of the tobacco. It was
found that NOj -N content and total available nitrogen mineralization capacity of the organic manure increased with rising
organic manure application rate. [ Conclusion ] Application of the specialized organic manure at a high rate increases nitrogen
supply capacity of the soil, promotes mineralization of NOj -N and improves nitrification rate. Especially when the application
rate reaches up to 2 250 kg-hm ™ as is in Treatment 3F, nitrification rate in the soil increases during the tobacco growing period,
which is conducive to improvement of quality of the tobacco. In the tobacco growing season, application of the specialized
organic manure can ensure stable release of available nitrogen and improve the nitrification rate, which is the most suitable
condition for growth of tobacco plants. In conclusion, application of 2 250 kg-hm™ of the organic manure is the most suitable rate
for tobacco cultivation in the yellow soil area of Guizhou.

Key words: Organic fertilizer; Tobacco; Nitrogen mineralization; Nitrification rate; Yellow soil

RUEAE T AT B 97 JU R AP X M B R R T i
K, w27 AR 2/3 kAT L
AU S EES AR R A K AR,
S R A TR R TE 25 LU AT 0T 6 40 i ot B A E 25
P, 5T RIS LB S A AU I X 0
SERTACAR RN, X T RO AR B
Y,

MRT, KT SRR L RE ) T C AR
Z, EEUTERAR AR AR f
LR RN A S AR AR, b R T A

RO B b3l e 25 S A M 2R . 58, ARHIX
AR+ ERTHERA R, PEESBESRSE
B R b 3R 5 3 A 14 i i AR, T R
RN KO . KRR LR
150.1 mg-kg ™" LA B HAp KyT e BIEARX . KIT
OR R X . PE R X T AR B B
127.8 mg-kg ', 135.0 mgkg™' I 160.5 mg-kg™' ¥, H:
W, N IR A B ) 4 e A Tl R 2 S U,
AN I ST & B ALAR LT (30 thm ) |
Hrit (60 thm™?) | EfE (120 thm™>, 150 thm™)

http://pedologica.issas.ac.cn



o

880 + e

¥l

57 %

BEHESIRE (N 225 kg'hm™) 506 R ZH T
HLE KB LR 52.9~246.0 mgkg ', H%H"
R ) ZE 4 5 d; T IE AR AR AR A DU 1 E P b
O R e e I el S DS N 17 | Ko
2 N Y 26 G R [R) b B b 4 HE AU AR R R
136.0 mg'kg' . 3045 mgkg' . 317.5 mgkg'.
406.5 mgkg ' BLAh, BRIEDY i i A RS
KBRS TR AT LR LA B, X S 45 TV
G259 M IR AN R B 1 it 114 22 6 1 1t 4 1
TR R RN R D> E BB+, AR R
AR NELHE 157.0 kghm ™2, #E#HF 166.5 kg'hm 2,
BB 182.7 kg-hm 2, DL _EAIFSY 26 WA [) 1l XA ) 4%
RS W R RE I AEE B 25 5, R [R] M X
R B A= 7 o 1o it A HLAC R R R
o7 8 T A RURE 5 M A K R R A
B0 MHEE—FEAEIEY, 24 b Mk A
AL HE o mT LA A TR T . KR R
214 R VA 1Y S A5 R B S R4S 7 S0% 0, 5 A
e T AR - 498 A s T 23R S 2 i A o o
TSGR U Y A AT 56 T3 g A L
FIE B v AR A - SR AL R R A B 5 1T

AWEFE LA SN BN ST 52, R IR 2k vk
LRI IR T, RS IR INAS [ 5 5 R A LA X 4 1
AW R | BB ARG, BIEME
R A 54 5 v R A MILAES 9 5 GG P 82, 7 PR A
PRI, B E RN R AR, U AR TR

i
bR

1.1 it

BEIK R BN SR R BEE 1,
e A Ry e, g £ TS A S mm G £ .
2200 5 1Z R R (>0.05 mm) SN 17.5%, ¥
B (0.05~0.002 mm ) & &R 35.0%, Fhk
(<0.002 mm) &N 47.5%, L AR AL
Bt tHEpH A 6.4, HHLRAERN 195 gke',
SR 13 gkeg!, HALBE 227 mgkg!, HALH
313 mgkg !, AR 71.4 mgkg ',
1.2 X AFWE

Rl A FUAE by % 8 A VR RS A AILAE (b [

B rE ot B TR ), JIEAM T pH
M o56, ERGEN 305 gkg!, NO;-N & 2
420 mg-kg ', NHj-N 5 3 440 mgkg', AN (6
it A ) & 5 860 mgkg ' ZAFHIANUIE 5@ A
HUAEAE LE , il A & o el 8 00 L il e sy, ol ik
41.3%.,
1.3 RIEEit

R E 4 MRV AT, (1) CK AEER
IAPUIE R 585 (2) 1F A HUIE T & A
750 kghm™ ; (3 ) 2F A A HLAE i 0 & N
1500 kghm 25 (4 ) 3F g A HLIE it H & & 2
250 kg-hm *. AL HIEE 3 AEE
14 HRHMXESNE

TS KRR BT pH R pH Il AE
SR YL E Ak A E A EZ R H sl 2
e e, BikS i egalb e g8 ik ) 1),

Stanford [H] &K VE GG SR H . A AR R s
SRR DA PVC A e B/ I LA RS, &
FL610 mL, KT S AR IRAR NG 3%, iR
FEH 30C2°C. HEFRRBEHHFOR, H5 K. H
15 K. 230 K. 55 45 K| 5 60 RkvEFEM . R
F 1 mol- L™ KCUIE WA A i Uevi o Bk VR PR A7 2
15 mL B.08 W, H 0 E R G 1k i U8
NH,-N. NO;-N & &,

fil§ Ak =25 s Bt YA A 00 b /45 B B A 2
RAEESAN fbit

Bl R R = DA 3 st [ 2 300 5 s ) 1k A
BARATEHEAA S E

WAL R = (i35 )5 R & 5 — B 3R il AL
A /B3t
1.5 HBELESHH

B H IBM SPSS Statistics 22 #4744
M7, K F Duncan 7% 9E17 8 Z A5, SR FH Microsoft
Office Excel 2016 #1744 4b B K AR .

2 4 R

21 EMEBETURULRRET HLEREK
R A A R R A AR R B 3 U Al

CIE1)e B R RS 5 R, It

JEGH AL, P S A RS 5~15 RN

http://pedologica.issas.ac.cn



4 R

TR R A PUIL S i 5t

BRI R A TS

881

FEAR T 90.0%; TXEEE AR T RAE 5~15 KM
15~30 RNFEIRS 518 73.8%F1 57.3%, 45 30~45
KNSRV EZE T} 34.0%, 45~60 d [H7%
17.7%.

5 -
-8 - S 2 Nitrate nitrogen
SE 4) - -5 Ammonium nitrogen
%DE . —— %4 % Available nitrogen
o 3t \
5
i 2
= E 20
= o
B &
®E 1}
B
HA

0 T

5 15 30 45 60
[ fa] Time/d
K1 BN LR R fh

Fig. 1 Variation of soil nitrogen mineralization rate during the
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Table 1 Nitrogen mineralization efficiency of the organic manure relative to treatment

Qb PR A A HLUIE SR & Bk Nitrogen mineralization efficiency of the organic manure / ( mg-g™ )
Treatment NO; -N NH} -N AN
IF 1.28 £0.13¢ 0.57 £0.32b 1.84+£0.31c
2F 1.88 £0.15b 1.15+£0.02a 3.03 £0.14b
3F 2.23+0.03a 1.54 £ 0.14a 3.77+0.17a
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