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&7k 5w BB EL s XS T 5 A W 4t A

¥ R S 2= R LS ) 2 i

1 sy 2 > 2 P~ 1 1 > 1
xFEM, EH, BRE, £XFE, K#, XNEMR
U SRR 2 AR AR L S0 S TR0 A TR AR Gk s, M R T K X S B9 450002;
2 R TAA IR A A, XM 404K 526165 450000

Hm =

[ E 8 Y W TR 0 5 U e E It Xt - 358 2 R P A8 AR U3 20 B (52

[U57E]) R @RS, ZER °N brid

JERE, B2 A=W aR 5 A TR B R T It 26 1 8 R A A R I 0] 3 b IR R B B . RS TR U R A AR

XA R AR I R

(4R ] S BOMREL, ARER, AP S EALH M IR RS MR w1 8.8%~19.5%, /ML

BRG R T 13.3%, W0 VEMAE KA ERTRL, 5 TR R RNE; E R AN AR R R T 7.8%,

REWERE . JIRBEE VEA G B S A it v

RRBMEIE T 21.0%. (4581 EVR Bed mfe 0 3R M Ve Al E

e, WA IERRRKR, REERRE. AR UL N E L FTAT .

KEIR: R WA PN: LIRS BUEMAEmER: B AR

SIRARI . Ruahl, SHH, Mk, 5 YRS FIEKCHEXS T E YRR RS R R R I RS2 (7], R4, 2018, 24(3)

ANy R E R AEY = &R &M T E RS
Wk, B RRE KR AN FOKREEAED I AR R
P %y 28.3%. 28.2% M1 26.1%M, A% T Hbr L
46%~68%"" . Jiti N 133 P BB BR T 8 1E P TR R
F, BIRE) 30 AR R R B R Rk, —
TR I, BRI EREE R
FE A HLEMAEEER ), B IS BRI A,
FErTRERZ A R IR ARk 2, R 7 B AR
PR, AR A EER . gL+
b vr 2 BB AR N AT Y, DR R
BRKARRERZ —, EREERT LLRRAE LA R
RIS TR SR AE T R A R . i
A S ) B AR 2 A A T ok RE R LA ) A=
SRR N = AR 1 R A A, AT B Bt 4
AR RFHEERY. HEMAEMS S T R RE
AR R AL, T S A A W R RO VP T
TPy R R M B e bR U, Rk, B FEAE R L
SRR AN A ) A ) R AR A TR SR
HEEH.

AR AR RAR . R E S AN FE S5 LW
TE PR S5 TN 28 b iy il AR i T 7= A )RR 8 1Y) & B e
Wy, AR 22 WF T3 A AR A AR P e FE T DAYk b 97
SR Y, SR E IR ER SR Y,
W fgE 1 U MR AR 2 ST AR R R A Ay
PRI BT, (B RHE R IR R HE b, TAEY)
¢ 55 8 B Tt P T 9 A b, ARG R A PN R 7
FORERBOR, TERFH AR KA, il B E AN )
JREMRRE, B FC APk 5 T e T e ) IR U7
B R, DIEEETE. EM A EREN AL
DL BCASHAS R B B = AR R N B o0 A, DU AR
WIIRAE NG S AR 72 L I A S E AR &, b A
Rk 2 it FH 325 o P T R e $ (LA 4R
1 #MR5REZ*

L1 RIigit
R T 2016 44 HE 9 AL R KB

T2 DX BUAR IR AV R e 34T o AR 02 IO it o Sy o J
100, KB, @540 cm, #HEHRE 37 cm,
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BIKEAR 27 ecm, B3+ 25 kg, HIERANRMIE L,
AHUG & & 12.77 g'kg', BAFA 81.6 mgkg', AL
f 2.5 mg-kg', A 132.7 mg-kg", pH7.56.

WIS AR AAE 400 °C 26 A N il AL A2 52 0%
AR A RS R N 4344 gkg! A1 132 g'kg!, pH
8.25; HEKH "N brichiEs: (gt THRED
FEEN10.16%. FFNEEARIC 20 PR A BE. BRLL
B9 1:1.5:3, BEAEABEERE 4, PHIE Rt R P A
RE 8. BRI ERFER (HELE D 5
+3E (25 kg) REJEMNGE T EAERFME T K
R 120 cm X 50 em AT REFESE T2 L, S H 7
H#Hk, B35 70 d 70, HAARRI A W 1:

x 1ikEEgt
Tab.1 Test design
R AL HE N P,0; K.0 (iﬁﬁ)
Treatments  /(g/ %) gl ) g/ ) gl %)
CK 5 7.5 15 0
Tl 5 7.5 15 100
T 3.5 7.5 15 100
T3 2 7.5 15 100

1.2 BUESNE

MFEFLJE 30 d FFAEHURE, SRR 15 d iL—IX,
I E B IHFE S 90 d, FRAMAEERAR AL 3 HRA RN
IR AR, K Rk AR S5ORR I, 67 28 1880 41 B H 2 A AR
R, WP, FERE KR, BARTE 105 TR
#H 30 min J5, 65 CHLT-FRE, M i fa Tl e
MRS EM PN FE, HIERE R NP, —3
Ay SLRIREGE, e HIEES KR, MAEYERK S &,

535 TR 0% 5 F T PN R RSB T A e

A ) A R R TR 7R SR EN - AR T
0, FRE . REREEY. o SEIL ST 2 R 2R
Byl - R BRANEL (0. 3,5- RN EE KGR b thiE M
ERER A R e B MR ARG EASAS
CN 2 #ri% (vario MAX CN, #E[E) JI5%E; "N [ %
K TG 2 o AT ASORN RS, 28 0 s A AT B F AN (L5
Flash 2000 Delta ADVANTAGE) 43#7 .
1.3 #iEaeE

FHRHARE T 5 A

TR IR SR AR E e (%) = 1]
PR BN B IR PN CE i X100

TR TR WA RE R 2801 B = MR I U X AR TR L
PRI IR AR 1 4 L

JE AR T 0 AU B = R R X (1- AR
WS AE R AT R R R T 20 EED

I H Excel 2016 5 A\ 4 F11/E B, K H SPSS
22.0 X EE AT 7 ZE e M AN £ B LE S (Duncan 25)

2 ZREGH

21 HEPEBERESETL

& 2 i LA M, EEEEREM S AR, +
b R B S RO T B, X AT R B TR AR
MR SR AN [R] 38 42 (1 90 2k S )i jle 1 o 6 R 4k e
30~60 d, TEEFAEELE 0 T FE T 46.6%. 51.1%.
31.1%- 33.0%. FEHJ5 30~45 d /N[A] AL BE 435 g e
BIR S ERIN TI>CK>T2>T3, i B8 it 05 4 6
MIZAE T, AW it AT DASR v 338 vp AEDR 2 5%
B . Bak)E 60~90 d, 5T A b 35 i B R
TEALEUN, UL I R IR R R T R
R A AN R A K AT

R2AEMETERENASE

Tab.2 Content of fertilizer nitrogen in different periods

AR S R (e #)

S OSE]

30d 45d 60d 75d 90d
CK 4.13b 2.38b 2.21b 2.14b 2.04a
T1 4.95a 3.71a 2.42a 2.32a 1.78b
T2 3.03¢c 2.35b 2.09¢ 1.95¢ 1.69¢
T3 1.84d 1.56¢ 1.23d 1.17d 0.99d

TE: BTG ARARA AR KNS TR RN A T A 22 RIS B 8 E KT (P<0.05) , R,

Note: Different small letters mean significant different at P<0.05 level, the below is same.
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2.2 AEAIERS 15 R EEE RIS
JIR I & T3 G A I R ) S R 2 —, e AT
B A AL 03 HP I e S /K o ml R R, P
TEbERERESE ™. NE 1 h T LLER, HE
Jit R AR N, AR it P A R O 3 b R B
RS T 2.2%~33.2%, HEREMRNEG T, -
A8 v {1 R T8 3 1 I S i 2R 9D T PG 7R ) T
PEREANEEH, T MRS RS, HEERRE
45~90 d IS 2| T R E K, T3 WIIREEE &A%, T2
55 CK 1 JIR B 35 1 AEAS RIS 3 22 R e K, fE RS I AR
KA (B#k)5 30~45 d) CK M IRBEHE M8, 7E
60 d BF —F G ZE R AR, 18 75~90 d B T2 1
JOR TG 12 ¥ 2 = T CK, Uk B AR it FH mT DA v
B R meE Y, AR 5 A [F] F B 0N I i 0o 1 358
R Tl vty P S e R, R AR T R R 1 A I 4 U
I .
2 ra,
_ 18 B
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B | AR IR £ 58 IR AR E 1 A R4 0E

Fig.1 Effects of different treatments on urease activity of soil

23 AERIERS TR RN

TIEREERG AL, BeS 5 TRk E
VI, 5 G IR B A oL P, o R AR AL
N CEATFERIREE |, SEARERIA . N
B2 W LUEH, R EMFER, dnAEY R Lt
35 b EERERG OV M, AE 45 d. 75 d AT 90 d iAF
FKOF, REEEE L 27.3%. 5.1% 1 8.0%. 5 XtH#
FHEL, FEASFAE & AN R F 5 OIS A6 A e i i P Ak
TR EREREE RN E, T2 ACFRER G 60 d Al 75 d E
Rt v 1 R TR R, R AR I 3 R
PEZE AR T3 AFRNER RS 30 d A1 75 d & PER
FxFHE, 7 90 d B SR ER TR,

OCKOTIBT28T3

100
90
80
70
60
50
40
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Invertase activity(mg/g dry soil)

BRERE/
Days after transplanting/d
2 RE)ALIE R T R R M R S

Fig.2 Effects of different treatments on invertase activity of soil

24 AEAEX TIEITE L SEE SRR

AR R — e R E FRAE T R AL
ok R () 5 55 AN AR S B SR S, AR ML A AL
JE B i FE i A AR A Y. AN 3 AT
LB H, fEREMHEAFE, LRSS Ens
TEVE R AT BT, TR 90 d B S BCE BT R
Ko A=W 1 it FH A6 A [R] it 60 = ) O ko A Ak S g
TEVEIRE T 8.4%~17.1%, 1 BA it FH 2B 4 o v] DL
LA 33 ok A A Sl ) i e AR T AR R T SR A
T, 3 A A SR 1 7 M 2 A B i AR 1 3R
E . SXTHEAHEL, T1. T2 AbFRI A AL SR
TEPEAE 30~75 d #R W TRy, T2 AL ERLL CK & T
4.0%~12.7%, T T3 AbFH 1B 1% 5 KT CK, i
AF 3 P RO I it ] DA vy e SR A R S 1, A
JIE it FH I, R 2 o 3R

OCK 0OT1 ®&T2 ®&T3
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—
1

c*

a a b R

o b a . C
=08 r 2 B =flms %'-» 5"d
HE Amy ANE MFRE [INE [TRE
e s NE PN PR N
2o rlNE NG [ENE | INE | FR
W5 ORE L FRE R | | R
S0 N NG TENE IR | ENE
& 3 CNE RN NE N
g NN N N N
=02 FIRE | RS [ FRE | RE | R
SN N (EN (TN (N
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S5 K Hud
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B 3 R IER L S A SR R RN

Fig.3 Effects of different treatments on catalase activity of soil



56

A [ R 2 Acta Tabacaria Sinica 2018 Vol.24 No.3

25 FEAEX HIEHEYEY B RS BRI

WAEYEE, e IR R R E E, X T IR
SriE RIS e P, N 4 LA, TR
[ S8 Tt RCEE 25 R, AEWIR (SN AT DL 35 4 e
WA B WL RMAEY A BRI &R, &arlis

300 a aa a
MR R E — SR RSN T4 » o[IR
J_E::

20.2%. BR 7 RERUG 60 d ZAHb, LR R i AR 50 1
SRAET, HIEBUEYE YRR S B AR 1> 0

M. SXTRAELL, AR S REE T 38 5 A
YY) RS B A AN RN A 22 R, 7R IHES
R 30 d, AL FIRAE D AR YRR S R E
F CK M1 T1, fEB#BIGHI 45~90 d, T2 HEYE
W LU BB B T T 10.3%~16.3%, T3 AbEE 4G
ST AR LIRS IN A9 % AT DAFR i R
VAR &R, ARSI 30% KL EP
SRR AT DA IR RE AR, s
Z, WAEMAYE T,
2.6 FHigtrZ BRI

P PN CGERE. IREE. ERERE. AL AR
A AE DA R AT AR PR A0 AT, 85 R3] (3R 3D,
Tah UN SRS IREE . I RE RS I AR IE A
KFR, Hid AW 2 8] A M AL B 5 & K.
S A W AR ) R T S R T R A U 2 [A] H
HEWREZEWIEMTKR. WHERARKEMET, 4
Z it N PR T 338 v ik S50 G Bl 280 M S T A
Ko DR D U PR 38 2 T vy - i AR P
HAEEZER X

OCK OT1 BT2 BT3

[~
(=3
(=]

SMBC content(mg/kg)
I
(=]

—
(=3
(=]

T E R Hd
Days after transplanting/d
B 4 AEAEY IR A B E BRI
Fig.4 Effects of different treatments on MBC of soil

2.7  AEIREXT R R R RIS R 220

MR 4 AT LB, 7RG, SR Ab B g
RAIER I BB B 2R, SR R
HERIN TI>CK>T2>T3, X AN R BRI N
T1>T2>CK>T3, 15 BH it S50 & AH S B, it B AR 4 v]
DA w48 T T BERL U0 3 ) SR AR . IR UE M
R AR B SR 26.8%~45.4%, IR T+
AW S (54.6%~73.2%) , SxHIEHLL, AR
SN oy 1 S 223 3 T S e ) S e = e e £
LA . CK AERI AT R RIAE] 1.82 g/ &, BER
T AMALIE, B A R (P 8D T g e R A
HIE B/

3 3 BIGHRZ[EK] Pearson 1HX R

Tab.3 Pearson correlation coefficients between indexes

izt PN F S iR it A AT TR B ik
PN F 1

IRt 0.470" 1

A 0.398" 0.674" 1
R A N -0.219 0.003 0.010 1
(ERY/i 17 0.138 0.027 0.447" 0.542" 1

H o RREREE (P<0.05) , ** FRERMEE (P<0.0D) .
Note: Correlation coefficient labeled by * and ** indicates significant difference at 0.05 and 0.01, respectively.
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R 4 TRLEERS AR ERFERRSHE

Tab.4 Different sources of nitrogen distribution by different treatments on mature period

e JERLE EF o5 L e 2 TIEE AL REMEE R R &
CR3) % g/ ¥R ) % g/ ¥R ) g %)
CK 1.13b 45.41a 1.36¢ 54.59d 2.49¢ 1.82a
Tl 1.85a 28.26¢ 4.70a 71.74a 6.55a 1.37b
T2 0.99¢ 32.93b 2.02b 67.07¢ 3.02b 0.82¢
T3 0.66d 26.83d 1.59¢ 70.58b 2.25d 0.35d

2.8 HREIR T BTAR RANAE R A B AR5 00

HIZR 5 Al LLE Y, B 3kJE 90 d AN[R] b 25 1 T
P A BRI TI>T2>CK>T3, 5 B [F] S5 it U=
FAFN, WY R AT LLR 2 S SR T R R
SXRAREL, ARV A B R s 1 e MR

B B S EEMAELL, ESERNE RS =
TFET 9.9% 1 17.2%, HEBR LGB SRR, T T2 Ab
SR REN SRS R E REES, W
FH AR % I 365 R 1) 98 2 T D 6 )68 J O HR g e AR
A .

R 5 TELET AT YRR RMNE FREULERS

Tab.5 Effects of different treatments on dry matter accumulation and chemical composition of tobacco leaves

THIFAR R

b FE / (g B S HE 1% EIEHE 1% IR /% /% B % RIERE /B B
CK 208.50¢ 21.14a 17.19a 1.84b 0.60c 1.18c 9.35ab 1.96b
Tl 277.87a 19.05b 15.10b 2.78a 0.86a 2.46a 5.56d 2.84a
T2 256.95b 21.18a 16.64a 2.00b 0.72b 1.62b 8.21c 2.25b
T3 179.14d 17.42¢ 13.22¢ 1.55¢ 0.64¢ 1.30¢ 8.53bc 2.05b
3 itit KBS WRAEA O, H 2 FLE MR LR B R AR

Jit N I RERL A — M 3 ANl BAEIR
VRIS B A A SR R f R B e B3 rh, BRETE
8 g AR A R ZEAE R R R T U
AARIE AT 5 3 b () BB SRUE 8 A= K PR i (RS
G 30~45 & T FEIEE B E S T ARG 60~90 d 1)
NEEERE, A K AT R R R E R,
BAYERTHE N S B PR EERAERA. LR
%o HATHAX AL BEAE KL & & N RRIREE R, Y
75 SR BT b AL B R BN, B AE R S A B it
A RIIREE T R AE KT IR R A R BR, X555
I Vg 8 7 o 4 - B B 7T — 0P R R AR R
AR AR R R IR T REE P — RS A

FLREaEIG X BB T RN RE AT, B T SRR
FAcHeE P, TR T R SRR E REEE T
AT TR B TN 33 0 B A IR 28 2 SR IR AR AN A=
PR WM P BE A, AR it F R LA R AR L
R RHEEAE, 0H] T RARME R,
LIRE AR B, A BRI R RN
PR K S v 1 SRR AL, AT 2t Bl 2B okt
RAMMEE, fem TIERERKEfrE. BREK R
JIAN R A 20 43 e BN F= BEARALBOR, 55 A AL AR
PR PN SR BE T BRI AR /N, T R A bR NI K
SO JE 0 AR AR TN, PRI 5 S MR I R A
HARBE T i A0k T LB e LR R Ak, ifi
S P ) SRUIE S B 55 - SR R Ml R FRE 3 Pl 5 1 Bl 2 25 LA
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— R EWR R IR ThRE B R B & S OB
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F, I FR R 1 IR . =R AR B T s
TR B R T ERE R, A TURYIAEY
BTt P AT L3R . pHL KA A A S A
MR U A, g e R R R B e T e
NEYIR R 7 b ek S &, el T
A=t A LU [ E FOR A AR FRD T FH AT A
(i E I MR AR AR 2 20, W R 4 WA D PR HE T % R A
i s A (e . (BB B TR B AR ] AT
BFFDRAP Il A1 S5 B2 (¥ 45 45 8 i, 0l 2 S 1 BT, A
YR A B 15 1) 22 30 05 S S AT B0 o th ] e K g 1k
3G SR R O, X T RE AR R R A SR L 4 2
AR, TEAXS AR DR YR
HEMERC R 2 Hl S BAE R, AlkRREIL
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i £ % 2 B A RSt B ) B AR T P A1 1, R
A3 4 e S PO 12 U B i 2R 0 T e SR B S 1
InE B a3 0, X T e R AR 3 T TR
FRRERAE LR TER/K T SILLLT, A Rl AR,
PRl B AN 2 DRI R

TIEFA Y E R E IR E RN
HEEIRZ —, £ E R ERE RN LA BRI,
RV FIRIEAR N E S, RN RAL IR RS
PR LA A e Y TEARRIG S, TR AR
YR e AR LA A R S, X S A
£ BRI 2, ARG A R IR R
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5H.
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B — 3, R ARIBF R R Y, ekt b
FERRIEA 5 0 IR R R BTSSRk
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MEE R AT T, WA ZEYR (A BB 2 4R i 1 AR xT
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TG R FBOR B, AT R 5 AR 5 ¥ SR VR AN -
FrE AN A 5, IR K AT LUBE AN RIR IR A4 2
I TEXS AN A SRR LA RE 0 B3R 05 M e L
Idh TR, (BN BRI I AR A MRS 5 Y A
A8 X 0 M R A S R B, A
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Ve BOMURE i A 2 1 o3 DR, TR P8 S MR IE
JCSAATR I F) b S5, 6 i FH A2 0 2 e 20 R D R

4 &g

AR 5 R NEECHE RE WS 2 2 el AR R I 2k
P LIRREE . FEMEE. A ERERENE, et
WA ER SR, e R, Ra
M, PORELRE RN, R AU R AL PR RE 8 DR - 0
AE TR, SR O T IR R L IR A, R
RS J5 SR A 22 o B o L EH T AR AR 1 ] 6 i P
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Effects of mined biochar and nitrogen fertilizer on biological characteristics of soil and nitrogen
absorption of flue-cured tobacco

WU Jianan', PENG Guixin’, YANG Yongfeng’, REN Tianbao', ZHANG Lu', LIU Guoshun"
1 Henan Agricultural University /Key Laboratory for Tobacco Cultivation in tobacco industry/Henan Engineering Research
Center for Biochar, Zhengzhou 450002, China;
2 China Tobacco Henan Industrial Co., Ltd., Zhengzhou 450000, China

Abstract: In order to study the effects of mined biochar addition combined with nitrogen fertilizer on biological characteristics of soil
and nitrogen absorption of flue-cured tobacco, pot experiment was undertaken with "°N trace technique. Fertilizer nitrogen residue, enzyme
activity and soil microbial biomass carbon (SMBC) in soil, different sources nitrogen accumulation of flue-cured tobacco at 90 days
after transplanting were analysed. Compared with CK, enzyme activity of biochar addition combined with nitrogen fertilizer improved
by 8.8%-19.5%, SMBC increased by 13.3%, "N residue promoted on early stage, and nitrogen accumulation of flue-cured tobacco also
increased. When the amount of nitrogen reduced moderately, biochar addition combined with nitrogen fertilizer improved catalase activity
and nitrogen accumulation. Sucrase and urease activity were promoted at mid and late stages. It was concluded that biochar significantly
promoted activity of urease, sucrase and catalase, and improved fertilizer nitrogen soil residue and nitrogen accumulation in tobacco. It
proved feasible to reduce the amount of nitrogen moderately when biochar combined with nitrogen fertilizer was added during tobacco
planting.
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