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m), = 5m; 30 cm C30 R &+ (AR ESL T IE BT
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7.12+0.13 4045+2.32 191+0.22 0.84+0.13 2.12+0.21 29.82 +2.23
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215 0.48 g/kg, 247 9.95 glke,
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R, MEZ G R N EREE LT
B 4 FRALHEEARE I CF+OF>0F>CF>CK.,

HRCAN . 7E CK FICF AL 3R, 4 38 o &% 4
i EH A B D AR OF Ab P 508 2 91
HH Al U A S T R, AR E R I 2 5
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B3 MR (1) BYVIEEmR T EARFS KR
22 MR (BE) A HUIEXT - A Yrat e, A

Al

H R 2 AT, oK T IR Py ik CF+OF>0F>
CF>CK, 7% 1% 4 151.56 ~ 39835 mgkg; 18 2k 4 =
A CF+OF 5% &5, OF Fll CF Rz, CK MK, Z2iEH
11.38 ~ 22.96 mg/kg; U/ EWRBAE L CF+OF fxf,
OF Kz, CKF1CF fmfik, Z20RH 13.31 ~ 17.35,
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F2 MK (78) BUEM T EREMER. RHZN

. e (DGRYE TS HE A R
(mg/ke) (mg/ke )

EN CK 151.65 +7.36d 11.38 + 1.16¢ 13.31 +2.1b
CF 254.08 + 13.14¢ 17.31 £2.38b 14.68 +2.14h
OF 281.11 +16.31b 18.18 £2.16b 15.46 +2.25b
CF+OF 398.35 +27.46a 22.96 +2.62a 17.35 £ 1.59a
Witt CK 184.67 + 11.56¢ 16.41 £ 0.85b 11.27 +0.82b
CF 203.21 + 3.66b 16.44 +0.72b 13.58 + 0.88h

OF 187.33 £ 6.61c 16.71 £ 0.5b 14.6 + 0.95b

CF+OF 213.34 +5.79a 18.21 +0.83a 18.8 + 0.56a

AEHpE CK 140.67 + 8.25d 12.27 +2.05¢ 11.47 +3.0b
CF 243.19 + 14.03¢ 18.20 +3.27b 13.36 +3.03a
OF 270.22 + 17.20b 19.07 +3.05b 14.17 £ 3.14a
CF+OF 378.46 + 28.35a 23.85+3.51a 13.12 +2.48a

T AEF—SI AR NG FRERR 2257 B3 (P <0.05), T,

e 3, CR+OF ACFE T -3t Wy i
FHAL T AL 3 FhAb#E R RMH, CF B & F OF, CK
5OF L% 25, MET CKAHE, CF+OF 23
i 3R A YRR I T 15.51%; R YEA,
CF+OF [AlFE N5, H OF, CF 5 CK Z[a)Jf 1 i
FES, AFMEBARIE N 16.41 ~ 1821 mg/kg;
Ay di A L CF+OF i, OF IRZ, CF FkZ,
CK b # ik, FHrhAH#F CK 4h3, 7E CF+OF 4k
PR ORA N T 66.81%,

FEAEMR S + e b, 4 SR B B R CF+OF
AT Fo Ml 3 AN Ab B /5, OF>CF>CK, ZZ I 4
140.67 ~ 378.46 mg/kg; M 1 A= ) & A, CF+OF
] ¥t 4 &% &, OF FICF X 2, CK % %, 7% i@

h 1227 ~ 23.85 mgkg; A W B A EE OF 5 i,
CF+OF Rz, CK 1 CF 5%, 48054 1147 ~ 14.17,
2.3 MR (BE) A HLAEXHEY ™ 5 5 5 55
2.3.1 AR (CHE) A HUAEX; T K= 5 5 R A5

2% 3 A1, FKkER 5 CF+OF>OF>CF>CK,
AEE N 8 574 ~ 10 565 kg/hm®, 1 KR BHE bR
AN 2 (8] 22 SR 3, ROKRERLAY E R
= & CF+OF f¢ 5, CF 1 OF k2, CK 1Kk,
CF+OF (1) A RLE FUFFRL ™ 253901 L CF 42 55 3.68%
1 8.81%.,

TENEH CF+OF Fl OF myAbFRr, FORAFRLAH
29I CF #2755 13.93% 1 12.14%; TE# & &
S35 CF $8H0 16.52% F1 13.75%

F3 MK (48) BUIEXNEX~E5 RN

i — [Ep iy KPR KA TEHY
(/100 ki) (kg/hm®) (%) (%)
CK 490.22 £ 23.76a 33.22+2.43¢ 8 574¢ 8.42 +0.09¢ 57.64 +3.43¢
CF 505.43 + 26.25a 36.62 +3.27b 9709h 9.47 +0.02b 64.16 +3.14b
OF 520.28 +21.93a 34.32£2.92ab 9370 10.62 + 0.08a 74.76 +4.93a
CF+OF 530.56 + 32.44a 37.97 £2.75a 10 565a 10.79 +0.12a 72.98 £3.72a
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232 MR (K ) B HLUIEX = a5 & i 2 i

3R 4 AT, Bl OGRS, 7R85 — R
i A AN AL PR ] 22 K, Hob CF+OF
WM, CFIRZ, OF Ik Z, CK&%; 4 =ik
KA AN B 2= RN, R BT E R
M CF+OF = CF>0F>CK, CF+OF [t CK 7~ & #2 &

26.75%, It CF =t 5.74%.

% 4 0], fE4EAEZE C BFEFR T, CF+OF A
i, CF 5 OF Rz, CK&%; 7EriAETERE Sl
FERFEIR T, &AL FER N CF+OF>0F>CF>CK;
FERERR LLAE PR, 4 FRALBRREA 5 245

x4 MK (12) BUEXHE" 2SRRI

6H 16 H 6H21H
" . I ISV T+ AR C IR AR E R
b3 BB YR YR ) BE2 LY
(kg/hm®) (mg/100 g) (%) (%)
(kg/ ¥) (ke/ )
CK 29.45 + 1.54¢ 17.24 +2.44a 18 909¢ 8.48 = 0.69¢ 4.16 + 0.04d 0.14+0.21d 29.71 + 1.56a
CF 36.40 + 1.14h 19.57 £ 1.51a 22 667a 9.61 = 0.38ab 5.03+0.17¢ 0.16 + 0.14c 31.43 +2.35a
OF 32.60  1.34¢ 17.21 £2.35a 20 173b 9.14 +0.24h 4.67 +0.18b 0.17 +0.04h 27.47 + 1.67a
CF+OF 39.65 + 1.55a 19.53 +1.57a 23 967a 10.29 +0.20a 5.58 +0.29a 0.19 £0.10a 29.36 + 1.42a

233 MEA (FF) FAHUEXTHEME =5 i s
PSR4 3 H CF+OF>CF>0F>CK, 7251 K
25960 ~ 29 640 kg/hm’, 7EAEMBSE AY BAER T FNERTR
WP, CF+OF #1245, CF A OF IRz, CK
e fi%; CF+OF 255 i Lk CF $2 5.71%.
H 25 A 1, 76 CF. OF 1 CF+OF Zb B, 4E

HRSRSCIR S 5 7K ) S ey, AR 2001k 6.23%
(CF+OF ) >5.74% (CF ) >524% (OF ); fF CF+OF 1
OF 4b#irh ) FERBEALER AL EE 14301 e CK Ab B
T 31.6% Al 14.15%; {H AR AR, CF+OF
OF F1 CF AbPRZ [A ) TG i) 25 25 5, (HL 3 Fp b B
FET CK ALPRIAIE R 6.04% ~ 6.65%

&5 MK (178) BYEXERETES ®RHFIT

A HpkE At N T WS K HHLAE QiR
(kg) (em) (kg/hm®) (%) (%) (%)
CK 0.62 +0.10c 15.10 + 2.30b 25 960c 87.46 +0.24b 2.12£0.03d 3.31 £0.04c
CF 0.83£0.11b 15.70 + 1.30b 28 039h 92.48 +0.10a 2.24 +0.02¢ 3.51£0.05a
OF 0.82+0.13b 15.90 +2.10b 27341b 92.04+0.12a 2.42 £0.04b 3.55£0.05a
CF+OF 0.91 £ 0.07a 16.50 + 0.90a 29 640a 92.91 +0.16a 2.79+0.02a 3.53+0.03a
3 it JRE . BRI A A A

TEMENE R st B ey, A T LA LS R A
TSR 2, R S R B, ER
W BRAR A B TR, A LB Ak R K R 3k
BL, 0 E LA B ) A A B Y
P R R, PR IR AT
5, WRBRETHE, Bk 74°C, fE=T70°CHY
B, KBRS, (U T A
AR R, AN, BT R Sk R
ST FUAT TV R R b R i, 7E4R e iR
A Rl 28 K T IR B IS A . R B T 2
PEFEAAAR (A ) A3t pxe Bk . A . 5 e

I, M CF+OF 4203 i + 584 505 4
(Haf AL A28 . BALE ) FEROK . il SRR
RA KRR R B R, B SEDER
PINRT R 2 E IR OUEAMYMA, A T REY
MBS, EEEY R B S . MY
ATV 540 LR ot Siik, Reilz
B HLJT B4 5 T T B A A i R e
f . A5 IR Y 0 BAARR EA LR B 4 T 1Y)
FRAE L ESCBRIE S A ANV g, 2 R, B
A1) SR S K FFE AR L % 5 CK A CF AbBEAH
b, CF+OF AbPf & 46w H IRy ane . &, 1
HHR () A PUIEAE A A K S, e
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B, R0 E RS A UIE, R B it A4 R
K CFE) BYUERE SHEIS, ARED A Kt
THEZRBRIEA AR, R e AR 200,
WRM WP 2, A SR, M T
SRS L Y AN, R IEAL B
AP R L 2 S 0, A S A W g A R
TETE SRR AE I & A2 ARk, HARIS LT i — 25
W% o

FEMRA (FF) A VLIRS AL RER & it 64 ik 2
T, TR RN, YR YIS TR,
fifi 3 FPYEDI A P A BN RIRE R AR i . K
PR LR R AT, BRI, R E R
Kim = BRI ek, $EEEkA A
B BB R, MRS LORE, it
K CHD) BHUEIG, FORFPRLARLE A RE R & 5
WERT CF M CK, UhRH kR TS 24 850K
i MEINYEE R CL TR 2 R
EREE . (HRTERR LLIsbrrf, 4 FhAbBEMY LAY
TCi 255, 1 AT 5 mT i BRI E (B S Bl
DR KRR LYuE TR SRR . H it mT
UL, A (R ) A PRSI TR it T LA 20 =A%
MEnT R S B Sl R =, (R bk
HXWRAIFE, 555t e E R, X
ATRESRRE TEH, RREMRMZ EHEE RS
FUE A e, e B = FERl TR A OC, W
PE— AWM s MAEERIG AL R, it AR
K OE) HIEE, EEMHEAS®EEST
B AL A AL B, 16 BH AR BB SR AL BR Y i A5 B4 AL
U

4 iR

TETCFAMEHIEFHR (B fd e, #efh
e ETAEZFAAT R, BSIE R RER K, £ 60
d il RN A I, TR AT HEOR. (AE ) A HILAE.
ZACALSAE, AT LA e R . AT
feE e E MR AR R B, E s AL 3, AR TR
PIRA M AERNET, d—Dhedt TREYXTA . B
FIERFRI B, JHOR (B ) A HLICHLAE Bt 2
e E R A BT P, 7R S0 AR Y
BRI R = A MU RS B0, e DM
S B AR B S b, R A R Y 1 AR R
(R Al YA, AR RS R o
AHUIETR, ATt —2 4 R
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Effects of tobacco organic fertilizer on soil nutrient, yield and quality of three different types of crops

WANG Ya-qi', WEI Li-ben', YI Zhong-jing’, ZHAO Jian’, YUAN Ling'" (1. College of Natural Resources and
Environment, Southwest University, Chongqing 400700; 2. Zunyi Tobacco Company, Zunyi Guizhou 563000 )
Abstract: Flue-cured tobacco is an important cash crop in China. A large amount of tobacco powder and stems are abandoned
in baking and re-baking. Landfill and incineration not only waste organic matter and nutrient resources, but also pollute the
environment. It is urgent to treat the waste powder and stems harmlessly and utilize as resources. In the present experiment,
the tobacco wastes were pulverized, inoculated with Clostridium thermocellum, and mixed with additives in high temperature
composting. The efficiency of organic fertilizers made from the wastes was then investigated in fields with local crops such as
maize ( Zea mays ), waxberry ( Myrica rubra ), and broccoli ( Brassica oleracea ). The field experimental treatments were
designed taking into local fertilization, including blank control ( without fertilizer ) , chemical fertilizer, organic fertilizer made
from the tobacco wastes, and chemical fertilizer in combination with the organic fertilizer. The results showed that the organic
fertilizer manufactured by high temperature composting contained 40.45% of organic matter, 1.91% nitrogen, 0.84%
phosphorus, and 2.12% potassium, which accorded with the national standard NY 525-2012. Application of the organic
fertilizer significantly increased available nutrients like nitrogen, phosphorus and potassium in soils, meanwhile the changes
of available nutrients harmonized well with plant requirements. Microbial biomass carbon and nitrogen in soils were also
increased significantly by addition of the organic fertilizer, indicating the promotion of microbial reproduction and increment
of microbial members. In comparison with only chemical fertilizer, application of chemical fertilizer in combination with the
organic fertilizer enhanced the yield of maize by 10.11%, broccoli by 14.04%, and waxberry by 5.45%, respectively, along
with significant quality improvement. Therefore, waste tobacco powder and stems are good raw materials for manufacture of
organic fertilizer, and high temperature composting is able to realize harmless treatment and resource utilization.

Key words: tobacco powder ( stems )organic fertilizer; soil nutrients; Zea mays; Myrica rubra; Brassica oleracea
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