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Effect of Different Humic Acid Water-soluble Fertilizers on Yield and Quality of Flue-cured Tobacco
GENG Shao-wu, CHEN Gang, DONG Ji-cui et al
Abstract

weight , improving quality, increasing efficiency and reducing cost of flue-cured tobacco in Chuxiong tobacco-growing areas. [ Method] A plot

(Yunnan Province Chuxiong Tobacco Companies, Chuxiong, Yunnan 675000)
[ Objective ] To study and compare the effects of four different kinds of humic acid water-soluble organic fertilizers on reducing

experiment was conducted to compare the treatment of applying four different kinds of humic acid water-soluble organic fertilizers to reduce the
fertilizer consumption by 30% with conventional fertilization. [ Result] Chitin water-soluble fertilizer for main agronomic characters of tobacco
plants and dry and fresh weight of aboveground parts was superior to other water-soluble fertilizer treatment and control treatments. The highest
yield and single leaf weight of waist leaves were “YD—3" full-effect humic acid water-soluble organic fertilizer, which was 3 031.05 kg/hm’
and 10.14 g respectively. The highest output value and average price were 49 587.15 yuan /hm® and 17.41 yuan/kg of humic acid-containing
water-soluble fertilizer in Jinong. The highest proportion of first-class tobacco and middle-class tobacco were Jinong humic acid-containing wa-
ter-soluble fertilizer and potassium fulvic acid-soluble fertilizer, which were 21.65% and 63.29% respectively. [ Conclusion ] The comprehensive
evaluation shows that Jinong humic acid-containing water-soluble fertilizer and chitin water-soluble fertilizer have the best effect. Compared with
the control,the output value per mu, average price and the proportion of top-grade tobacco are increased by 3 324.75 yuan /hm’ and

2 217.45 yuan /hm’ | 1.45 yuan/kg and 0.71 yuan/kg,31.85% and 19.42% respectively.
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1 #RE5EFE
1.1 KBt AbaE R SRl K326, 0 R A — B s
AW, EAEH € HE AL (N,0:P,05 :K,0
15:15:18), “ YD = 3" 4= % Jif 7 B2 /K % 1 45 HLAE ( NPK
300 g/L, JE5EIR =40 o/ L, AU =25% , &/ ME It E),
G IR SRS BR AT /K A AE (L FE R =100 g/L)  BEREH 70 &
FIEFHROK L (AR =40 ¢/L,NPK =200 ¢/L) , T R &
JEE IR K AT (JEHE IR =40 ¢/L,NPK=200 ¢/L) ,
12 RIGHORER 00 I A A i T AR AR R AR R A P
FR, FH B b 34 7 3, 047 5% A, R - 18 Sk 0 v 2R f8 K
1.
1.3 REH*E
131 50t RAHPE R, 3% 5 AN H, 3 kER,
BERL/BCAF U A A4 AR B, 3t 15 AS/RX, /NX AR 70 m,
RATHEE 120 emx50 cm, &b HRAR K 80 Bk, DUJEI LY 17 .
A ERD (BT 30% ) , FEAR 210 ke/hm>(FE 48 FIE 400,
N:P,0,:K,0=15:15:18) , it ZBAf — R PEE A . FEk 15 d A
AR M % B I, N < P,0, :K,0=12.5:0:33.5), fl &
157.5 kg/hm® , i 5 8 20 “ YD - 37 /K i A HLAE (7 A 5L
100, F15200~300 mL/#k) 538 A 7E K H IR A 3550 5 — )
R Wi e U YD =37 K i PR ML (R B A5 4K 400) . %%
HRJE 30 d W H 45 < YD - 37 Ak v A LR (B B



51444 By RF

T B A 2 8 G BR K M e 3t B R 6 R 157

400) ; 25 1 JBIE (ML ATEIE, N :P,0, :K,0 = 12.5:
0:33.5) , Fi 157.5 ke/hm’ ., B3R5 45 d Wit 5 B 8 < YD -
37 KA DU (AR5 400) o

AbFR) (P 30% ) , FEAE 210 kg/hm>(FEHRE F A A B,
N:P,0,:K,0 = 15:15:18) , i ZBiF— R PEEA . B 15 d
AR MR & B AE N <P, 0, < K,0 = 12.5:0:33.5) , &
157.5 ke/hm’ | {ff FHEF AR 5 FE IR /K 5 HE (R R 4 100,
200~300 mL/ k) 538 NEAEK IR 53450 Ja — R HEAR , Mt
AR & RS FH IR K L (W B A% 4K - 400) o B4R S 30 d Mt b
A TEFAIR K IR NE (R REAT £ 400) 5 G5 4GB IE (J5 I %
FEAE,N:P,0,:K,0 = 12.5:0:33.5), & 157.5 kg/hm’,
) 45 d AR & TR A AR K L (R B A543 400) .

AbFRE (P 30% ) , FEAE 210 kg/hm*(#EHEE A A HE,
N:P,0,:K,0 = 15:15:18) , kB0 — Wk PEMEA . Bk 15 d
A B R R L B AE N <P, 0, < K,0 = 12.5:0:33.5) , &
157.5 ke/hm® , fif 1 8 68 19 440 /K 7% B (s B A% % 100, JH]
200~300 mL/ k) 5B EAEAK IR G 3450 5 — [FVEAR , 8 it
TR KA NE (R REAT £ 400) o BA%)5 30 d Wit 4 ) 12
BRI AL (6 BEA5 2 400) s 25 58 1, JE A (R W & HTE K,
N:P,0,:K,0 = 12.5:0:33.5) , ff{ & 157.5 ke/hm’, B J5
45 d Wit i JET FR BT /K AT (i B 45 400)

REFR@ (WAL 30% ) , AR 210 kg/hm’ (AR L A SHE,
N:P,0,:K,0 = 15:15:18) , i ZBRt — PR A, Ak 15 d
A3E AR (05 FEAE N :P,0, :K,0 = 12.5:0:33.5), &
157.5 ke/hm? i 1P 57 22 K B R BRA358K 100, Tk 200~
300 mL/#k) FiBMEAE/K PRG350 — FIFERL , et H 72 R
JKIENE (B E 400) . Bk e 30 d Wit Y 72 2K e (F
FATEI400) ; 45585 1 B IE (ML B IE N <P, 0, : K, 0 =
12.5:0:33.5) , 48 157.5 kg/hm’, #4%)5 45 d Wi P 72 %
TR HE (R REAEEL 400) o

AEERG) (CK, 7 MR AE ) , ZEHE 300 ke/hm’ (JE 40 % 2
AE,N:P,0,:K,0 = 15:15:18) , i B0} — W MEiE A ; B Fk
15 d BHBAE (00 FHB AR, N < P,0, :K,0 = 12.5:0:33.5),
FH & 225 kg/hm®  B4%J5 30 d I, 5 88s + 38 0 (R4
JBAC,N:P,0,:K,0 = 12.5:0:33.5) , & 225 ke/hm’, Njifi
JEFA RN , 7t FH A5 F 0 7K o
132 MM, 4754k, HRIEA 50 em 474 120 cm,
A 16 500 ¥/hm®, 3 H 4 HEF LS A 2 HEH, #m it
e TR T vk B D3 1, LA B it > b A S A
TERRERE R AT , £ TR 45 St — 3, [|) — 3R 35
FRAE I AE [F]— R N 58

x1 HREAESHEERE

Table 1 Fertilization method and amount

. _ ‘ PR RE “YD-3" K
- 5 4 IR STAMMEHIRTE I T i B
AbH Fertilization Application Application time Application Application Application
Treatment ’ amount of compound of compound method of water- concentration time of "YD-3"
method fertilizer // kg/hm’ fertilizer soluble fertilizer of water-soluble water-soluble
fertilizer fertilizer
@ FENE (FEE) 60 05-01
JBAE (XK Beiit) 105 05-10 HRERGENE+IT BTG 100 £%+400 £% 05-16
45 05-16 I T 5 it 400 f% 06-03
189 05-31 I T 55 it 400 % 06-19
189 06-22
@ LA (i) 60 05-01
JBNE (XK Beit) 105 05-10 AR B+ MM 100 £%5+400 £% 05-16
45 05-16 I T W it 400 % 06-03
189 05-31 I T 5 i 400 5 06-19
189 06-22
® SN (i) 60 05-01
JENE (XK Bejiti ) 105 05-10 FRARBEit -+ MG 100 £%5+400 £% 05-16
45 05-16 TG 400 £% 06-03
189 05-31 I T it 400 5 06-19
189 06-22
@ FERE (St 60 05-01
JBAE (XK Beit) 105 05-10 MRERGENE+IT BTG 100 f%+400 £% 05-16
45 05-16 I TG 400 £ 06-03
189 05-31 T 400 fi5 06-19
189 06-22
®(CK)  FEAL ) 60 05-01
TBAE (XK Beit) 150 05-10 HRERGEE + 1 T 7K 05-16
90 05-16 I T Wt it K 06-03
270 05-31 I TRt K 06-19
270 06-22

1.3.3  [HEIPE AT . /X PR A AURER 15 B
i, 23 TIE A BRSO B e ey 2 L I
BUATIFZI 3 R HA AR B MR O £ 1 R o T

O BEE NS MO L TR A C R R R
B IR E R ARG O, 5 JA ) S5 A A, LR
PR B By 5 o
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1.4 BERSHENEE

141 HHERER RS . X0 H7E RS AR mi A I 25 o) 4 5
KL S HCAFE 1 kg 264G, BE S A ZTUBONR 2 | 1
PR BURE N EBURE R[] BRORE bt IR HbA P 2 B

142 JERFRESIGCREE . ERE SR /INX R B F (G F XF 3
GO BRI BRSO 5 kg, 7R RE A bR 28 fE - 2L
TEIRIR A4 FR A BE A4 FR HRURE N HBURE B 8] JBORE Hi o5
W R R S AL S, AP SR RS A0 25 ™ 52, B R
PRREK AT o AR A AR 28 R, B SR 30— FH i 3R AR /KA

TE, LABH BRI 2% , S8 —JEA T J0 i 32 B4k 2 o AR Bk L B
TR A AT

143 FEEFHERIE A, SAHH R GB 2635—92 [F 5K
55 JRATVE BRI 2 B 7, o = d L AR AR E ) AR
H EA7] SR A

2 ZRS55H

21 FEAFRE K2 ATUE M, A0SR L,
NHRE B RS Hk 28 BUAE KA ook 2 PO B ORI e 3 2
I BB FEAR ZE T B R R AR B AR EOE 2 5+

F2 AEAEBFEEFHEA
Table 2 Main growth period of different treatments

B 2 BT B B E M EZ ey JeHIAE
R HIRR K E REH KEL BT EHRE HREKE IR 0
Qb3 Transp- Number of days Days from D = [ Days from Days from Days from D'EJ’ f
Treatment lantation from transplanting  transplanting - ayls fom ‘ transplanting transplanting transplanting s ldays O'th
period to cluster to flourishing linsj]d?n 1/rl/gd ® to central flower to maturity of to top leaf 1ee ggo/;v d
planting //d d uadng opening //d foot leaves //d maturity //d pero
@ 05-02 31 40 60 63 74 114 196
@ 05-02 31 40 60 63 74 114 196
® 05-02 31 40 60 63 74 114 196
@ 05-02 31 40 60 63 74 114 196
®(CK) 05-02 31 40 60 63 74 114 196

22 EFERZMR K3 ATLIEH, A AL AR G R
1o R ORI TR RO ] ER I AR = 25 R
At 1 AR R O S R AL B @), 5 AR AL ), b B @4y
Sk 46.09 cm,7.51 em 17.07 Fy F1 2.085, b Xt B8 43 51 &5
4.79 ¢m 0.09 em 1.27 JF 1 0.274; F075 WAk 5 Bk 25 1) S Ab 3
@ 117.20 em, 25 Fil fi 55 1 AL BE 3K 7.85 em, 4T 22
S, TR R B0 e (R AR By 3.944, Bk g R 1T PR 3R 5K
FoXE BRAY R 5.07 em F1 0.276, 275 25437, b 38 [A] 25 5 A8
BE,
%3 FEAEBFERETMR

Table 3 Main agronomic characters of differnet treatments

— I R i
ﬁﬁﬁj%ﬂ Kb Plant  Stem circu- Number ML
Investigation . Leaf area
. Treatment height  mference of leaves .
period coefficient
cm cm =3
NEK ] Vigorous @D 4085a 7.15a 1573 a 1.706 a
growing period @) 42684  748a 16.15a 1.707 a
® 44244a T112a 15.40 a 1.671 a
@ 46.09a 751a 17.07 a 2.085 a
®(CK) 41.30a 742a 15.80 a 1.811 a
A @O 10853a 740a 23.00a 3.405 a
Budding stage @ 11313a 7.85a 23.00a 3612 a
@ 11460a 744a 23.00a 3.598 a
@ 11720a  7.79a 23.00a 3944 a
®(CK) 112.13a  7.79a 23.00a 3.668 a

TE : [RSNGB R AN R b B ) 25 5 {3 (P<0.05) o
Note ; Different lowercase letters in the same column indicated significant
difference between different treatments (P<0.05).

2.3 EEEWFMR KA TLIE AR BUR IR AR
(14 S A A 2 PR AR B[R] B S RE L BRI AR KT
ZESt

x4 AELEBIZEMFER

Table 4 Main botanical characters of different treatments

H: K Growth potential

HI)RE R
Qb H B1dia Maturity it AR A
Treatment  Field charact-  Seedling Reseltling Budding
uniformity eristics stage stage stage
) LS A ol 5 i
©) LS A ol 5 i
® Lo A h G pi
@ Lo A h i i
®(CK) BT A o SR SR

24 M EMTESFEHE ML S WTLUAR, BHIE D

AR P AR G o AR T o o oy (R R AL B, 55 A A PR,

3504 181.0,171.0 F1 46.70 Fil 44.00 g; 25 - 5 f5 1y 1 S

CK, 85 AL BE@, 43 4 1 223.3F111 203.3 g; 280 F 8
x5 AEABEKM Fih T FE$E

Table 5 Dry and fresh weight of aboveground and underground tobac-

co plants under different treatments

BT oo MR CEFRRK

Qb Fresh Fresh weight Dry weight Root
. Root dry . .
Treatment  weight ight // of stems and of stem and length
of root// g welg & leaves /e leaf // g cm

@ 171.0a  44.00 a 1182.0 a 146.7 a 31.53 ab
@) 163.0a 41.30a 1180.7 a 1523 a 26.10 b
©)] 163.0 a 41.00 a 1146.3 a 1353 a 32.80 ab
@ 181.0a  46.70 a 12033 a 143.7 a 3547 a
®(CK) 158.7a  41.00 a 12233 a 147.7 a 28.43 ab

T A RN R 7s A [F) Ab BE ] 22 5 1 35 (P<0.05) o
Note : Different lowercase letters in the same column indicated significant
difference between different treatments (P<0.05).
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R IR, 55 AR AL CK, 7351k 152.3 1 147.7 g;
MR I R A B @), 25 — AR AR BE), 35y 35.47 il
32.80 cm MREFE MRTH 2R EE T R0 R 2T 22004,
A E) 2 S AN B 3 s MR AR B S 4L ) AL BDHI CK Z [H]
ERARE, GHMERBE" .
25 FERHELRERBR AL ATLIEL, RIEFIALHAY
L L W5 & R AIC T 0k IR, A B A RIS 0 e e T
AR

R6 ARLAEEIERHEERERR (REF)

Table 6 Occurrence of main diseases and pests

M2 Black shin disease

FEM9% Mosaic disease

o O G S
Treatment Incidence Disease Incidence Disease
rate // % index rate // % index
@ 17.47 7.57 3.97 3.26
®) 23.03 3.79 0.80 0.79
® 17.47 6.17 0.80 0.79
@ 19.03 6.36 0.80 0.79
®(CK) 27.00 7.85 — —

2.6 ZFPHEAR MR T ATLI A A0 B BRI A
BRI EALEED Y 3 031.05 kg/hm’ Fil 10.14 g, 55 2 Ab @
492 895.00 ke/hm’ F119.85 g, 45 =y 4F B A2 886.45 ke/hm’

11044 g, B AREEALBIG) N 2 742.45 kg/hm® F1 9.81 g, 4b3H
OFAEFR@F LM X IR 144.6 Fil 8.55 kg/hm’ 7= 28 )5
225001 DS M@ LG Kb BRI 25 5 AN B 3, S 4k
HOLHEER B EH FHESHNELHEON
49 587.15 Jo/hm” | 55 A AL FR@) Yy 48 479.85 Jo/hm” 55 =
PHEALHRG) Ky 46 262.40 J0/hm’, 7= (8 fe iK1 AL B D Ky
35 893.35 Jo/hm” , KB Fil b B (@) 15 %6f BEAH LU 7= 1 43 5] 1
N3 324.75.2 217.45 Jo/hm’ , 77 225307, 45 A0 PR 25 55 A ik
Fo SACERI e AP 17.41 J0/ kg, 5 A AL
H@Hy 16.67 50/ kg, M ARAY AL FLE K 15.96 J0/kg, b
FHQAAL B @4 435 e CK 15 1.45.,0.71 Ji/ke, &7 244%
Br, b HQ) 5 B (@) 2 R B 3, 5B OMAL FG) 2%
SR OGO T A EE . A0 S0 il
AL ERQ) N 21.65% , 55 AR FE@ N 19.61% , 55
Fe il AR S A FRD A 16.00% , AbFRQ AL FE@ 5 CK A H
AR R S 31.85% F1 19.42% | 2 )7 25307 , b B Fin ik
HOZEFARE, 5SRO OME%ES BE IO H
G2 5 3 25 40 B3 S A L ) S i 2 b B
63.29% , 55 — i B AL IR N 59.66% , HhZ I L5 B A 1 2 ik
@ Ny 53.09% , 25 )7 5007 AL B 5 A D (Bl 25 A i
=, 50HQOM@2 R B E MHQOMG @S AR,

R7T AREALEBEREEFIEREEMHE

Table 7 Economic characters and single leaf weight of flue-cured tobacco under different treatments

o . = | A ' -

s i i e AL i LRin
Yield Output value P Medium tobacco Average price g

Treatment Ko/ him? Yo/ him? of high-grade tio /) % Sk weight of lumbar
g/hm g/hm tobacco // % ratio 7 J lobe // g

@ 3031.05 a 35893.35 a 16.00 b 59.66 ab 16.09 b 10.14 a

@ 2 841.45 ab 49 587.15 a 21.65 a 53.23 b 17.41 a 9.78 a

® 274245 b 45228.30 a 16.05 b 63.29 a 16.43 ab 9.81 a

@ 2 895.00 ab 48 479.85 a 19.61 ab 53.09 b 16.67 ab 9.85a

®(CK) 2 886.45 ab 46 262.40 a 16.42 b 58.59 ab 15.96 b 10.44 a

TE : [RSNGB R AR AR B ) 25 57 25 (P<0.05)

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

2.7 REEMEMLERS K 8 ATLIA L, KU IR
KT PEAT DML 0] BEAR HE RE et I A2 B2, Ak PR AN b
TR AR B 5 R A 2 A T A AL B, 35 B it T

JE TR A AT AL RE AR P27 8023 S0 T B , 26 1T
O IR

RS ARLIEREFEHALFR S

Table 8 Chemical composition of flue-cured tobacco under different treatments

s i o bl RO iz BT WET
Treatment  Grade Total nitrogen Nicotine Total sugar Reducing D|§a(:char'|de P'olassmm Chlorlde Sugar"
% % % sugar// % difference ion// % ion// % base ratio
@ X2F 1.55 1.14 33.47 30.72 2.75 2.53 1.21 26.95
C3F 1.57 1.48 41.45 34.93 6.52 1.86 0.81 23.60
B2F 1.60 1.75 41.95 34.63 7.32 1.41 0.60 19.79
@ X2F 1.65 1.38 27.34 25.37 1.97 2.88 0.96 18.38
C3F 1.72 1.76 38.63 32.50 5.96 2.14 0.57 18.47
B2F 1.85 2.12 38.46 33.03 5.43 1.61 0.45 15.58
® X2F 1.60 1.14 33.72 30.82 2.90 2.63 0.66 27.04

EAES
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. i s bl HEE P T WET B
Treatment  Grade Total nitrogen Nicotine Total sugar Reducing Dléaccharlde ?ot3551um Ch]orlde Sugar.
% % % sugar// % difference ion // % ion// % base ratio
C3F 1.51 1.78 40.41 32.87 7.54 1.74 0.74 18.46
B2F 1.75 1.95 41.65 34.96 6.69 1.41 0.54 17.98
@ X2F 1.68 1.28 29.37 27.42 1.95 2.68 0.98 21.42
C3F 1.85 1.71 40.41 32.75 7.66 1.89 0.71 19.15
B2F 1.98 2.08 40.16 34.59 5.57 1.52 0.63 16.63
®(CK) X2F 1.64 1.11 33.54 30.36 3.18 2.15 1.16 27.35
C3F 1.66 1.80 41.35 34.41 6.94 1.63 0.77 19.17
B2F 1.71 1.91 41.71 34.49 7.22 1.45 0.65 18.06

3 g5t

(1) Wtk FEZEAZ MR A3 4T 5 H 52 2K A
AL HAth K 7 A AL HEURT o BEAD B 7= b AR R I B e v Y
JE YD - 37 4 RN B BR K W M A LR, 4r i R
3 031.05 kg/hm® i1 10.14 ;2= {E AN B e RS2 Br A% 25
TRZK IR, 5351 49 49 587.15 J6/hm® 1 17.41 Ji/kg; 254 1
5T H SR L 9] e v P8 T AR R R A 3 I D 8 TR
KN, A5k 21.65% F01 63.29% o 255 V- LABE A & T 58
TR 7K VA RE AN 58 R T AR AR e A, 5508 R B (8 240
AN 43 4R 5 3 324,75 J0/hm’ Al 2 217.45 J6/hm” |
1.45 J5/kg#N 0.71 JT/kg 31.85%F1 19.42%

(2) A3, AL 7= T T T 8, A2 7 ok A 1
T, B FE IR K VA A AT UIE A A8 252 M R 4 T FH ) S e R
BT LAR — 2 A7 T R LA AL AR A 5 I, % 1 it
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