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The Effect of Chicken Manure Biochar Organic Fertilizer on the Growth, Development and Quality of Tobacco

MU Yao-hui', REN Zhi-chao’, PENG Zhi-liang' et al (1. Shaanxi Tobacco Company Shangluo City Company, Shangluo, Shaanxi
726000;2.Tobacco College of Henan Agricultural University ,Zhengzhou , Henan 450002 )

Abstract Using chicken manure biochar organic fertilizer as the material, the effects of different dosage and biochar application on the
growth, development, and quality of Shangluo flue-cured tobacco were studied, in order to provide a theoretical basis for reducing the cost of
using organic fertilizer in Shangluo tobacco area. In 2022, a community experiment was conducted on the application technology of chicken ma-
nure biochar organic fertilizer in Luonan County, Shangluo City, Shaanxi Province. Six treatments were set up: T, [ conventional fertilization+
commercial chicken manure (450 kg/hm®) ], T,[ conventional fertilization+commercial chicken manure (900 kg/hm*) ], T, [ conventional
fertilization+commercial chicken manure (1 050 kg/hm*) ], N, [ conventional fertilization+70 chicken manure/30 biochar (750 kg/hm*) ],
N, [ conventional fertilization+80 chicken manure/20 biochar (750 kg/hm®) ] and N, [ conventional fertilization+90 chicken manure/10 bio-
char (750 kg/hm®) ], with CK,( conventional fertilization, no organic fertilizer) and CK,( conventional fertilization+tobacco company set or-
ganic fertilizer) as controls. The results showed that chicken manure biochar organic fertilizer could significantly improve the agronomic traits
and disease resistance of tobacco plants; chicken manure biochar organic fertilizer increased the material accumulation of tobacco plants and
enriched their organic elements; chicken manure biochar organic fertilizer significantly improved the economic traits of flue-cured tobacco. The
combination of chicken manure and biochar was beneficial for improving the yield and quality of Shangluo flue-cured tobacco, among which N,
treatment [ conventional fertilization+80 chicken manure/20 biochar (750 kg/hm2 ) ] has the best effect on improving the growth and develop-
ment of Shangluo flue-cured tobacco.
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Table 1 Agronomic traits of tobacco plants under different treatments

s ki 5 i1 A AT A
Treatment Height Girth Pitch Effective number Maximum leaf Ma)‘umum leaf
cm cm cm of leaves // J length // cm width // em
CK, 83.87 d 8.53 d 547 ¢ 15.06 d 62.23 d 29.37 ¢
CK, 99.10 be 8.63 ¢ 6.17 b 16.33 b 69.41 a 31.03 ¢
T, 99.70 be 9.13 a 6.47 a 1721 a 67.05 b 31.77 ab
T, 100.90 be 8.66 be 6.13 b 15.67 ¢ 65.70 ¢ 29.03 ¢
T, 102.97 b 8.77 b 6.20 b 16.34 b 67.73 b 30.77 ab
N, 101.10 be 8.07 e 6.51 a 16.29 b 68.95 a 31.70 ab
N, 108.13 a 893 a 6.50 a 17.17 a 69.81 a 3320 a
N, 108.90 a 891 a 592 ¢ 16.33 b 68.37 ab 3343 a

LE : RIS RING TR R AR A B ) 25 57 i 2% (P<0.05)

Note ; Different lowercase letters in the same column indicate significant difference between different treatments( P<0.05).
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Table 2 Accumulation of substances in tobacco plants under different

treatments Hfg

2Rt — ZEMTE )
ot Fresh weight Fl‘eﬁl@ir?;ght Stem and EE Ic%y
Treatment of stems and leaf dry .

leaves of roots weight weight

CK, 978.33 ¢ 9531 ¢ 146.75 ¢ 44.01 b
CK, 934.68 ¢ 97.26 ¢ 140.20 ¢ 4723 b
T, 1007.27 b 99.67 ¢ 151.09 b 53.26 a
T, 1 .009.39 b 100.61 b 151.41 b 42.05 b
T, 112571 a 111.04 a 168.86 a 58.24 a
N, 1 .040.26 b 103.19 b 156.04 b 48.06 b
N, 1142.55 a 111.52 a 171.38 a 5441 a
N, 1223.09 a 105.33 b 183.46 a 52.62 a

ISR NG R 7m AR b 2 ] 25 57 b 35 (P<0.05) .
Note ; Different lowercase letters in the same column indicate significant
difference between different treatments( P<0.05).
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Table 3 Organic elements in tobacco leaves under different treatments

e
%IE j%mem Carbon Nitrogen Sulfur Cﬁ;kNﬁ;EEo
g/'kg kg &'kg
CK, 19.03 ¢ 230.18 ¢ 0.87 ¢ 12.09 ¢
CK, 19.75 ¢ 260.45 ¢ 0.87 ¢ 12.55 b
T, 24.00 a 302.87 a 1.03 a 12.62 b
T, 19.83 ¢ 242.39 ¢ 0.86 ¢ 12.22 ¢
T, 23.14 a 299.01 b 0.89 ¢ 1292 a
N, 21.20 b 263.92 ¢ 0.96 b 1245 b
N, 2398 b 307.73 a 1.07 a 13.63 a
N, 24.03 a 312.16 a 1.06 a 12.99 a

T [ FAN A NG - REFR RN [RI AL B 22 57 1 3 (P<0.05) .
Note ; Different lowercase letters in the same column indicate significant
difference between different treatments( P<0.05).
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Table 4 Incidence rate of tobacco plants under different treatments

A%
Qb B AL RN ] SAEBE
Treatment Mosaic disease  Black shin disease =~ Weather fleck
CK, 5593 a 6.67 b 55.61 a
CK, 59.61 a 9.54 a 63.07 a
T, 50.87 b 545 b 47.26 b
T, 45.62 ¢ 371 ¢ 4593 b
T, 51.66 a 3.26 ¢ 45.57 b
N, 42.36 ¢ 0d 39.69 b
N, 43.17 ¢ 0d 40.51 b
N, 46.86 b 275 ¢ 4429 b

TE : RIS RNG PR3 AN R Ab B E] 22 5 .3 (P<0.05) o
Note: Different lowercase letters in the same column indicate significant
difference between different treatments( P<0.05).
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Table 5 Economic indicators of roasted tobacco under various treatments in the Luonan production area

o ) 1 st A ALY

Treatment Productl:m OutBut vaolue Averige price Proportion of top Upper me.dlum
kg/hm” J0/hm” Ju/'kg grade tobacco // % tobacco ratio // %

CK, 2 001.90 ¢ 50 808.15 ¢ 21.96 b 56.73 ¢ 65.75 ¢

CK, 2039.40 ¢ 5185335 ¢ 21.77 b 58.63 ¢ 69.28 ¢

T, 2 097.75 b 5353440 b 21.65 b 62.35 b 73.68 b

T, 212445 b 56 394.75 a 22.89 a 64.71 a 77.99 a

T, 2 165.25 a 57 326.55 a 23.65 a 65.35 a 75.82 ab

N, 2 093.40 b 55955.10 a 2247 b 64.68 a 77.56 a

N, 2201.55 a 58 817.10 a 23.85 a 66.78 a 80.21 a

N, 2 173.05 a 54 835.80 ab 23.08 a 61.61 b 74.95 ab

T RGN Rl NG TR R R )4k B ] 28 53 B3 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant difference between different treatments( P<0.05).

3 HFit5itig

550F BRAAR L, T AS LR WA MUAE A4 1 4 i 35 2
PETHIRRBO A KA o TR RUMEAL Y BE Al b3t A e
UL BB AR A E KA T S R 2 T akas o

XRRRR A A A B AR DL AT, FE AR PP A 26 A A= 4y
B e FEAR AR B A R K 7, HRG 2 0 A W J O e 28R S
2, IWHHR BAC ZAEARKTR , X 2 A= ) o Bt 14 356 2 4
PR RO B R R LR ISR AR 2 AR AR 1S B ]

B, A ST A SR B, HA A P SR 1L
TEIE B OL T ORI s IARBR A9 K 1 LR, IS HE A
A P PO L 2E R A 4 3 AT, i PR g A
ATHRTE AN I R 6 Wk SC 246 RS R AR A LR
[ TR (7S e 5 S (W g BRI L T R ) TRl -
oS T S R R R 5 0 TR 45T RS R AR W A AL
JE BE R AR e 30 AE g SRS 0TS o B9 A R, 5%
IFTEEE AR —2



52 %20 # ’f?i’fi{'%ﬁ‘

A 3 M IS A K EF RS vk 135

LKA LRI 3 AT , CE AR PR A 2 A Ry o ek
MR 1) PALLE 83, ELAS 2 M A ) 9 P Tt 005 S T, DA
YR RO R FE W) A LIS TR i s AR
U WA SR AR R SR AL FERR s IR LT 3R
KT, W HERN A ) o B G 4 8 2EL A R A BT o 5 4
e, K 2 PR R X8 2 A W A BT el A ) e AT AL TS )
J, AT IE T AR M B AR R P R BILAE 3R 20 5 42 A
A BRI 428 AR 9 9% 20 (AR 0, (8 MR P 57 20 (3t 8 B0
A B TR AR A TR

IEHIPEAE SRR TR HUEAC A LAl TR 2 W ax
A HUIL AT ARG A R AR S R ot A
PLTR AT, Fod N, AbFR[ AL HE + 80 4% 2&/20
HER (750 keg/hm’ ) T RIS N0 A 4 R T RCR IR M. 7
FEHE W AT U R - D0 o 4 A RS A 1 ik — 2
W,

S 30k

(1] =% AN - SR SR [ D] FE ) 7
e 2018.

[2] B AU U G iR A=A R = sl D ] A0 il
e ,2017.

[3] Zeog, SRImEE, BEH, S5 R IRI DTS LA e Ga R e
(efsemi 1. 4958, 2019,51(4) :648-657.

(4] X, TSI, 2208, . A1 2 HE PG 3B R R B MR A o 82
[J) Rfe#4,2016,30(7) < 1411-1419.

[5] MER R, B4R, S A E IR RS A B3
Tt ) ] Rl Rl ,2020,48(18) :23-25.

[6] NI, XU, BAE T, e A URIE SR 2N B oK - SR fr™

IR ] /B, 2019,45(3) :401-410.

(7] RN, S, T, S AT F - S R R AR A & BRI e
XTI ) ] A AR ,2021,41 (11) :4562-4576.

[8] WERT, SR AU TSR SR BT A R [T ] 22
Bl Rl ,2015,43(14) :171-175.

[9] ZEFAR M EEMRGHE FRRSR 34T LT 1L Ll A= 54R , 2006, 25
(6) :484-488.

[10] ZHANG Y,ZHAO C C,CHEN G L, et al.Response of soil microbial com-
munities to additions of straw biochar,iron oxide,and iron oxide-modified
straw biochar in an arsenic-contaminated soil [ J ].Environmental science
and pollution research international ,2020,27(19) :23761-23768.

[11] B, o3 £, S5 AR SRR MK F Ak B M =
s ] Ve, 2023(5) :238-248.

[12] PARTEY S T, PREZIOSI R F, ROBSON G D. Short-term interactive
effects of biochar,green manure ,and inorganic fertilizer on soil properties
and agronomic characteristics of maize[ J ]. Agricultural research,2014,3
(2) :128-136.

[13] METE F Z ,MIA S,DIJKSTRA F A et al.Synergistic effects of biochar and
NPK fertilizer on soybean yield in an alkaline soil[ J].Pedosphere 2015,
25(5) :713-719.

[14] JEBLE, BN, RS , . 80 S HE I BRI A= R ™ TR 1 52
ML 7. AR SER ,2017,38(3) « 14-19.

[15] EZMAEL LR 1500 : GB 2635—1992[ S]. AL 5. rh [Ebruft i,
1992.

[16] W2, itz 500, A sl Ee T B M LB R A= A o
RIS ] gl Rk, 2018,64(2) :38-40.

[17] VEMR BRRAR, i ) NH , . A= BB S0 R R B3 BRI St 8 J AT
BRI A [ T ] Rk, 2021(3) : 106- 113,

[ 18] K, BUH, e, G A4 B SR a5 AR T4 0 S 7=
TR ] SNl R ,2020,48(3) :39-44.

[ 19] e, M, i/ A, . AR b T SR R R (L3
Wi [T a5l ,2018,24(2) :444-453.

[20] ZRTRY, 2830k, sRkarhi, % AR A A= s e A - SR itk
K] EET SRR, 2015,21(4) :1075-1080.

G G G G G S S S S M M G G G G G G G S G G G S O S S S G G G GG S G G G S G S S PR OSSO WO Wy

(L% 110 )

3.3 WILRBREE IP, EMIRHE LA AT, 2K
e Ak Z 0, A B B AR O TR R iR 1P AT i
PP AT LS S R BCRR JE B R ORI 7 it 8™ b
L BETE AR BRANEL & AN IR, S, AR L TP O
O R AETEASEE NSO VR B A P 21 1P s L, £
1 TP TRAE I L Ty kcais )™ i B A I Bl g, LAt I
FRAEA = R DR, LA 467 5 g 4 B i AR 1Y) 1Pz B 4
A AEHEAM QDI s FEUC, TR A £ Fbiiile ™ it SCaqE”
FRAT A 7 i, SEAFRR I 7 5 TP 7 B AR TR e ™ i 1P
BB, T LS I B 2855 A 22800

34 TESHXE IP, QI S MIRFAREKERX 2 Rk
e JRE L N SORI A G 23 i i R A 7R JF A i LR ()
4 2 Rl H M. B, WIBIAR HERY 1P 52 167, JE sl 5 3C
DI R RASAT S TP R 1P U A= i g 5 1
U PN Bl 35 15 77 ol 22 ) 195 SRR 285 R 1 228, T TP AL
H PG AR IRSN , AN BIE SO T B I
VR PRI, £ RFR T H A3t 238 22 TP 2350, fRAIE A AZ iy
2 R BOREE LB 98 AR RS 1 — B, LAk
R 4G PARE g it R RN A SR A2 NS
BRSO I S A o0 3R 2, i B B Y A4 7 i)

TR TOCTE , K 2 RiRIF TP i K T 34000
4 l%‘gg
R R B D SCIR Bl R BK B £ A

FEIERR T BT AR BINLE . BAR S MRSz 1

BTGRP 0B R T RS, HA B R R AT 8

BT EAR AR 2 KR 1P, BT 1P ™ 5 S 2R i Y

25, e i 25 AL T THABUR R, A RE R T & MR £

PR e B 1 7E R

5% 30k

(1] e, it S W RFm R A R [ ] A5 S51HE, 2018
(21):93-94.

(2] &/ NE A IR A R )] AR 8 E:,2018(32) :84-85.

[3] ERER SR N SR SRS & RN A2 M A0t
PR R et A 2 ,2018(12) : 1186—-1192.

[4] 525, R2Enk. £ AR A S ST R R [ 1] AR EssT,
2019(1) ;:58-60.

(5] XU By THE SCHRRIG IS 2 A BRIz O se S 05T : DUSL S
FRPNTT RG] ] 22t Rl 2022,50(3) :125-127,132.

[6] LR HRIHS [P HGR [ M. Abst hElpRiiEH i, 2018.

(7] 3oe. 5ieihs 1P, AXOUZNAT [ EB/OL].(2018-12-03 ) [ 2023-04-27 ] .ht-
tp://www.sohu.com/a/279390780_693436.

[8] SREECHr ERE L GE S P K REntat[J ] -hEGRHFES ,2020(3) :
65-73.

[9] rhte NERAEANESC A SRS (it 2 A hhe & AR A 18077
22(2018 H-—2020 4F) Y &A1 [ EB/OL]. (2018-10—-17) [ 2023-04-27].
hitp ://www.gov.cn/ xinwen/2018-10/17/ content_5331694.htm.

[10] 22501 BRI — B4R M2 &2 [ N ] b i, 2018 -

10-15(1).



