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Brief Description of the Effects of Humic Acid and Soil Fertility on the Yield and Quality of
Flue-cured Tobacco
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Abstract: Tobacco-planting soil acidification, nutrient imbalance and microbial community structure
simplification are the main adverse factors affecting the yield and quality of flue-cured tobacco. As a new
type of soil conditioner and fertilizer, humic acid plays an important role in improving the physical and
chemical properties of soil, increasing the nutrient utilization rate of crops, and guaranteeing national food
security. In this paper, we systematically sorted the research results of domestic scholars on the application
of humic acid in tobacco-planting soil and agriculture, and carried out comparative analyses around the
effects of humic acid on soil physicochemical properties, microbial community structure, enzyme activity,
and the yield and quality of flue-cured tobacco, focusing on the mechanism of the interaction between
humic acid in improving soil and enhancing the yield and quality of flue-cured tobacco. Three points were
discussed regarding the application of humic acid in flue-cured tobacco production.
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Tab.1 Effects of humic acid on soil moisture content

Ho[X At (gkg) i (g/kg) AR (%)
T e R EL 11.68 12.76 +9.3
ORI R 11.1 12.1 +9.0
Wi FELIX 35.8 403 +12.6
ZRACAN IOV I 31.5 48.2 +53.0

TE: RrpEARS N 73X [5 ~ 8] iR HEIRAL BRI Rl e At P B s, 22 ~K 4. KT,

1.2 [RHERRS 1% pH
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P 2 WAL, e A it P 3 R A R R A
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Tab.2 Effects of humic acid on soil pH

HuX Jit FE i Tt 5 IS6 VANN 3
TS 8.16 7.83 TR
T ZRAEM 5.27 5.77 EF
W ZR T 421 4.62 T
AR 8.20 7.50 TR

e R EdES I ok (12 ~ 150,

% 3 [BIEEN IRBHRAE N

Tab.3 Effects of humic acid on soil organic matter

HoIX Kt (g/kg) Wi (g/kg) B (%)
R E 22.13 22.96 +3.75
IR B 0.0189 0.021 +11.11
WL FEEEIX 11.25 12.33 +9.60
Bl VY R v 13.73 19.50 +42.00
T RehgdESIH Tk 5 ~ 7, 191,
< 4 [FEERI TIEF SRR
Tab.4 Effects of humic acid on soil nutrients
BB firR 4L R B
HhiIX ENIE it AR KA Jiti B Rt Jiti, LA
(mg/kg) (mgkg) (%) (mg/kg ) (mgkg) (%) (mg/kg) (mgkg) (%)
T e R L 63.53 7577 +19.27 24.10 42.14 +74.85 223.68 309.44 +38.34
Py AWNN 16191 171.67 +6.02 10.60 14.61 +37.93 202.01 259.75 +28.58
LB 84 111 +32.14 9.4 14.3 +52.13 91 134 +47.25
WAL 76.57 79.17 +3.40 33.76 37.34 +10.60 347.16 447.04 +28.80

TE: R BRSI T 3CHR [5, 20 ~ 22],
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Tab.5 Effects of humic acid on soil microorganisms

gl HH
b K (cfu/g) i (cfu/g) B /BRI KA (cfu/g) A (cfu/g) B4 / BEAIK
WA B 8.5x 10 10.8 x 10’ B 43x%10° 33x10° RAARG
Tl R 2.5x%10° 3.8x10° B 6.7 x 10* 2.89 % 10° B
SO R 8.31 % 10° 1.467 x 10’ B 2.32x10* 451 10* ¥
W% 53 x10° 7.7 % 10° B 6.2 x 10 5.1 x 10 FAAG
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Tab.6 Effects of humic acid on soil enzyme activity
Kt 1A AR RENH G
M X AT Jit FH B K Jiti B R Jiti A
[mg/(gd)]  [mg/(g-d)] (%) [mg/(g'd)]  [mg/(gd)] (%) [mg/(g'd)]  [mg/(gd)] (%)
Bl Y v 0.51 1.03 +101.96 58.56 62.40 +6.56 7.52 8.76 +44.00
LEYAIWNGN 0.38 0.42 +11.10 3.57 3.82 +7.09  31.80 36.17 +13.75
INARZ% 0.578 0.757 +31.03 10.32 10.62 +2.87 0.00871  0.00975  +11.95
S TR 7K B 0.57 1.33 +133.33 16.63 18.26 +9.80  22.52 33.43 +48.45
s R BRI T 3R [19, 20, 29, 30].
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BIRAE R PRUEEY S S R A A
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JEEAB R E R fFE 10 S5 o E 00 925 MR ZE A BT 2D o 7K 9
R RS B S A T, A PR 1o
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Tab.7 Effects of humic acid on yield and output value of flue-cured tobacco

Fr FE
£ , \ N ‘ ) I ‘
HbIX A At it B Kz ATt FH Jit 9 =
(kg/hm®)  (kg/hm®*)  (kg/hm®) (%) (7% /hm*) (7T /hm*) (7¢ /hm*) (%)
~EEW 2005 1816.80 2103.75 286.95 15.80 14077.95 17585.55 3507.60 24.92
R 2021 2978.85 3175.34 196.49 6.60 51171.44 57148.64 5977.20 11.68
VW E6 2017 2271.50 2408.30 136.80 6.02 34816.10 42658.90 7842.80 22.53

e R EPESIH Tk 12, 35 ~ 37].

57



aa

Yy 1] %E‘El¥ﬁ§

R

2024 56 6 H

53 Rifig

JERARR A E, HE R AR RS IR B
7 W A AR . IR R TR
JERET . AR R LA™ it FE AR 2B 7 S ke T LS
R AIGE R, HACR W . ASURIBHIRAE
FEIAA = A 4R 3 g

(1) JERIRR BRI iz, A RIS IOy
R BOL BRSO AR S, TSRS
AR 1oL A P A5 PR R PRI ] Tt o PR
A 3 S e SR ORI B, 7 B A R e —
BT EEARE,  DARH OB AR ™ it BT AR A AT 5

(2) FEMPr A X A S sl . A S5
B PH 2R 20 SRR BV I CR ™ AL RS,
HAER SRR M TRCRA R . NIE, #HXAH
HIMBESR A E RIS R, DT R ARIWEE, PASE
BUBAEIR RS HERLIT ,  doe KRR BE L A A AT

(3) R AT W] S SO R IR DL, DA
JEHARR R A L AR B B — Py . BETSRAE
125 M JIE BT AR e ot Y O ) S5 T A, (389 s
M H R BT AR B, OREE IR, OGE
LA - S I3

S 3k

[ 1] ATZ . it P AR OS5 PRE I 671 1 00 B X3 (7).
KRB SR, 2019, 30 (6) : 5, 13.

[2] PME . SIS AR B %ot 1 RS RIRE ) A K 1) S i
[D]. B A R A=A 2E LB, 2016.

[3] %R, B0k, PARGIE . JERIERT 8 R AR
P[] MBS A RS R R, 2013, 38 (3) : 109 ~
111.

[4] Z/ME, sRER, &5k . IR RL TS R b
HI R BIESE [0]. BH2F:, 2020, 72 (2) : 31 ~ 34, 4.
[5] MEMe, weEoF, XIEH, 5. JRHEIR XA 1 s
AR B RIS (0], R RO A S, 2010, 12

(6) : 120 ~ 125.

[6] HHupk, &R, XISCE, 55 . JEHH R HEFEMH -+

BEVEIR SR AEA 520 [7]. B IETLAOW R, 2012

58

(3): 58 ~6l.

(7] RiAKER, MPHR, P, 55 . FEsHm st + 5
VIR R KRR P2 B S [J]. LR FE R, 2021, 27
(22) : 121 ~ 123, 131.

[8] Wids, fE34, bml, 5. KRG HEBAER
R BORIIIESE (7). HEBEHEK 4, 2017, 36 (9) :
57 ~ 61.

(9] w5t . JESAEIRTERE Z A ¥ B A W 5Tk g (U], Ji A

iz, 2017 (6) : 10 ~ 16

[10] JEpete, ke, BRE, 5. 04 Hh HIEme EERAE &

FRALALHIREST (1], L3254k, 2009, 46 (3) : 466 ~
471.

[I1] s5Kmd, F/NiE. FERIERAS T HEvE R e KR B R
W P AHF S E S 0], SR ARG, 2023 (5) @ 21 ~ 27
[12] SR%A, M7, Sk, 56 . FEGHRE I AERE T iR rE
RECHA -8 pH S AR 7 1k Jo e (4 52 (], v el 2

i, 2008 (6) : 261 ~ 265

[13] HifiRhn, MRpdl, 2658, 55 R SRS
A A BT DB P v G e DI R8O [T]. R T AR Ml
], 2021, 52 (2) : 429 ~ 438

[14] XUfh, 2307, BRfEE, 55 . O REAERE T30
R SR R A N SR [0, JRARR, 2020 (4) -

ASSY

44 ~ 47, 55.
[15] 3&huds, ERE, 30@#%E, 5. RHRILE S RULE

XS LSRR TR B[], YR AR, 2018,
46 (19) : 331 ~ 334.

[16] R . VUM IR o R -3 S A e AR R
FHREEA [ hERGEE, 2014 (1) ¢ 105
(171 B, Bdom . R LB e (0], R

&, 2014 (4) : 30 ~ 34, 65.

(18] B<Ak, IRIBE . FEAEIG S & NEAERRERRSS it v
[0]. SLA ARl R, 2006 (S1) @ 14, 20.

[19] EBYUS, ZEnlaE, 28, 55 . Wil 5 ad Rkt
o A0 8 e B S B R D). b R
2018, 49 (4) : 911 ~ 918

[20] P00 . JRAE R I Xof o 0 0 S e ot 5 MR 2 4K
BN [D]. BRI\ — R BRE #0083,
2016.

[21] X%, MGER, AL, & . AYENR T



2024 56 6 H

R

M

%Eﬁ'l#jzt y /) 1]

[23]

[24]

[25]

[27]

[28]

[29]

FAAE S R L W ORI (7], JE AR, 2016(6 ):
31 ~ 35.

TPl sKEHT, BEEWE, 5. RRRRICEIRELL
il - SR S i A SR BT R [J]. T el
Bl2E, 2021, 25 (6) : 65 ~ 70

AT, SRR, AL AR RS R NP AU 5T 2
] 44046 T, 2023, 52 (11) @ 2736 ~ 2741
HAED, ZAE, X, & AR A
PIRIEGTE LS [0]. JEAERR, 2020, (4) : 21 ~
27.

R, ORI, SRR, . REAE R X BRAUR bR 1
B AR M BCR A Z AR R (7], W AR Aol B,
2021, 53 (1) : 64 ~ 68.

IMIER, XURF, WA, & R AR F AV EAE R
T =8 N SR R E R EVE S5 A 520 (D). Tl
FOlRR, 2022, 51 (2) @ 65 ~ 74.

MM, BeEsF, Kok, S5 EREERRTIE A etk
LI BT 0 (7] ARAbR AR, 2009, 24 (5) -
170 ~ 173.

TR . AR I %o R Bk B P S R T
GFENHE [J]. AR, 2016, 44 (1) @ 1 ~ 4,
45.

KU, T#, BbE, & JBHEBRAYAIIE 1
BV T /NG PR R AR [J]. FEARRR, 2019 (3) .
34 ~ 41, 47.

[30]

[33]

[37]

ik, KSR, SKM4RE . BRI N A e T
AR . R B R IR TS PR R [0, 1
YiZ, 2015 (5) : 134 ~ 140.

JAZHR, DNBEFT, SRk, 5. AEMBON LIERAEY)
VR PRI SR (3], R AR R 2 ( A AR
M), 2016, 40 (6) @ 1 ~ 8

W, B, BT, & EAMNTRE. B
SIS ( Poncirus trifoliata ) #)WiR RIS LB FF
WRSCIR SN [T]. R E 37 SRR, 2014, 20(4):
981 ~ 988.

SKAKED, =5, WG, & R ERK T
PUBRAF 2L J (7], A8 3% 5 R4k, 2017, 23
(4) : 1065 ~ 1076

X, BRER, THE%, 55 FEFEMN AR KA TR
BN PRI ERE (7], PRl 27l , 2010, 26 (4):
132 ~ 136.

TRy, SKRECHS . N[ AR P o 5 A AR K B
IR [J]. v E R AEE R, 2007 (1) @ 288 ~ 291.
Jise, ZE3ChR, TERIR, & AR PO AR X
P8 MR PE A B 7™ R B B2 [J/OL ). Wi LR LR,
2023: 1 ~ 8. http://kns.cnki.net/kcms/detail/33.1076.
$.20231115.1142.002.html.

WEHE, BRRD, 250, & TRESAE R R MR AL
SXoF L L 968 00 A A R e B B[], SRS AE R, 2021
(2) : 38 ~ 43.

EKHNIE: BN G EEEREE
—— B A AL - TAVE RGBS EL A
“EHEREA - RNEARLER” THEE

RIERREN LKL, LRBHEIIELR TR, “Z2RE5F, 2ALRTIG”, Kk TR
ERAN—F WA F XA (HRAETEHEFRE), EARATET. TN “KRomtt”
AT, ez T, LETRG. 2EZ T, AL, KERHEMAS IMER KRG “LKRE ;
JEARBR R LB R KOG a R TR FI LIENE A 69« SATRE” . “IL AR A LB P R B L8P K7,
ABMERAEAGE L. FL “HM - AT HRBELER fo “RHBRA N - AINEREL R
B MR, REFPERLFHRRLTHE KR 485" . KEAERL, L “H” Fig,
i B e MR BB IEH KR, HESKR. FLETF K.

(2018 43 A 29 H ¥ % &4 )

59



