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750 ~ 850 mm, 4FH BEECEEH2100 h, 4EFH
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&, RIAEMEY AN, L B AR R R
fi#t%97.93 mg kg™, HMABEL.54 mg kg™, HAH
145.62 mg kg™, pH 6.18, AHLFE16.23 gkg™',
1.2 ikl

M0 A0 R R A bl A 1, BRI % B R
B, OB (K,0) & 4500 g kg's JEFEER (HA )
P T R A AR B2 BE B, VWEPEHA S =400 ¢
kgflo
1.3 RIEIZIT

A BB IE P A 7K CF 430 KL 0 206.25 kg
hm™ (K,) , K,0 273.75 kg hm™ (K,) ; J&5i
WA K43 51490 kg hm™ (H,) , 180 kg hm™
(Hy) o HEEANLE, 550 R8T FIEK,, E
FAFRH,; T2: #PEK,, MFEERH,; T3: #LK,,
JEFERH,; T4: SICK,, JEFEIRH,. %> kb 54
JIES )65 B R R E A LU 34 6 - 4, it S 0 R
HHE—EESG, THEGE30~40d (FEKY) B
Jith, PP A ERORFEA . BEAC A 30 A 825
kg hm™, JifEEP,05 82.5 kg hm™, &M HEE
3, /NXEEPLHES] ; NXTEALUN66 m? (2 mx 33
m) , I32BREEHH/IX, F7HREE1.0 m x 0.5 mo /DX
DU ZE, ZB5840 em, ZB AN, LI 1E/KAE b
Ui o R HH B RS AR I S 20134E4 H29H , 7H2
HIF RIS, 1015 H S5 SR, #0045 # 4%
R AR AR G T
1.4 MER B REELE

T E: TR EL. ERRE60 d (LK
FIY K ) B b PEORE 3R AT SUMEAR , & KF
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Bk AT IR . B L IR L BV B B
B . Ao o B S BRI A ilE , &
WL A RO R B B R A, B R
WA RS ke Y MR SRR
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HPE R SRS DN E S IRk (27 ] .

R0 B R I Microsoft Excel 2 0035 4F#E17 3%
FUREIRZ ], SRHISPSS 21,05 1 %8s #0471 F Ao

RAZ T L
2 4 R
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MR 2253 BT R, KA T K 5 MR A AR |
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oY R B R A o J7 25T R T, JE SRR X
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Fz1 RRAFETERR BAEX R T Y R AR

Table 1 Effect of interaction of potassium with humic—acid on dry biomass of flue—cured tobacco

b MR E i A M
Treatment Dry weight of root (g) Dry weight of stem (g) Dry weight of leaf (g)  Total dry weight (g )
T1 30.40 +£2.95b 63.67 + 1.09a 105.0+2.2¢ 199.1 £5.5¢
T2 33.53 £ 1.68ab 71.93 +2.08a 110.4 +2.4¢ 215.9 £ 0.5bc
T3 37.80 + 1.22ab 67.40 +5.70a 125.9 £2.3b 231.1 + 6.5ab
T4 41.26 £3.43a 66.00 + 0.90a 134.4+1.8a 241.7 £5.8a
Jit 4 A BN 2
3.30 3.43 6.93 13.67
Range of potassium treatments
TVt JE B R AL AN 2
7.57 -1.10 22.47 28.93

Range of humic acid treatments

. N FHRERp<0.05KF; [/—5 R FEFRACER 2 F B3 Note: Different lowercase letters in the same column mean

significant difference at p<0.05

*2 FEFMBEBEEMNEERTE. E2ETE. HTEMSTEZWHFIEE

Table 2 F-test of the effects of interaction between potassium and humic—acid on dry biomass of flue—cured tobacco

Fe 5 T & ETH T E BTE
Source Dry weight of root ( g ) Dry weight of stem ( g ) Dry weight of leaf ( g ) Total dry weight ( g )
9.25 0.12 105.1 31.31
Humic acid
e . .
1.76 1.22 10.01 6.99
Potassium
JETHIR x AR
0.01 2.41 0.49 0.37

Humic acid x Potassium

#EP R, R R, *Significant difference at p<0.05; **significant difference at p<0.01

*3 RABFNETEER BAE X4 R ML 2 RS B 200

Table 3 Effect of the interaction between potassium and humic—acid on chemical composition of flue—cured tobacco leaves

L 2y SR R L SR L
Ak 21 L
Total sugar Reducing sugar  Total nitrogen Ratio of total Ratio of total
Treatment Nicotine ( % )
(%) (%) (%) sugar to nicotine  nitrogen to nicotine
T1 2.44 = 0.11ab 19.09 = 0.28b  17.43 + 0.35b 1.85+ 0.02b 7.86 = 0.44b 0.76 = 0.04b
T2 2.09+ 0.11b 21.73 + 0.48a  20.56+ 0.24a  2.03 + 0.16ab 10.45 + 0.58a 0.97 = 0.03a
T3 2.65+ 0.21a 20.24 + 0.28b 19.16 £ 0.72a 2.33+ 0.15a 7.74 = 0.58b 0.89 = 0.06ab
T4 227+ 0.08ab  22.72+ 0.54a  20.03x 0.49a 1.94 + 0.03b 10.01 £ 0.41a 0.85 + 0.02ab
Jith B AL B 2%
Range of potassium -0.36 2.56 2.00 -0.10 2.43 0.09
treatments
it G 9 T Ao LR 22
Range of humic acid 0.20 1.07 0.60 0.20 -0.28 0.01
treatments

ety /J\Eiﬁ,"i'%ﬂip<0.057j(i|z; [f] —# AN [A]F R LT 2ZE R B % Note: Different lowercase letters in the same column mean

significant difference at p<0.05

http: //pedologica. issas. ac. cn
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Table 4 F—test of the effect of interaction between potassium and humic—acid on chemical composition of flue—cured tobacco leaves

e A5 ps¥iia I JAR BA HEBR L Ak e
S . Nicotine Total sugar Reducing sugar Total nitrogen Ratio of total Ratio of total
Source
(%) (%) (%) (%) sugar to nicotine  nitrogen to nicotine
2.08 6.74 1.56 3.09 0.31 0.03
Humic acid
#pac . M .
7.14 38.18 17.16 0.85 22.78 5.06
Potassium
JEEFER x B AR . X N
0.04 5.44 6.42 0.10 9.71
Humic acid x Potassium 0.01

R RE, CERWEE. #*Significant difference at p<0.05; **significant difference at p<0.01

w RPHLER

Phenylalanine

R R

Maillard reaction products

SRR

Aromatic amino acid degradation products

BRI RAE (ng !
f flavor substance

—_— N W ks N

O DO OO OO

Content o

(=]

T4

AP Treatment

P PSS SR B A 0 AR SR P A BEE  SERTEE RN | 55 IR S S R M e ) 5 B H) R

Fig.1 Effect of interaction between potassium and humic-acid on phenylalanine, maillard reaction product, aromatic amino acid

degradation product
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GRS =0 )

A RS, FEHAN DR A & S, KA
TKARTHEEEEH R &L BSaE,
P& 9 JE IR R A S L RN ML RS B [RIRY, H,
FEXT T H, W Re e 4 = i S v R S, (S
25 J5 M A S LR HLER SR iR B A P . 2
FeAcR WY, BRi o mah, HALFEART4R) R T,
FHAERR B B L SO HUER R 48 S R AR A A
WV W 2R AR, R B R X S
B E BEEL KA LR Eh R B B A T
BB, R S AR P B A B TR IREA . T
ZEoP TR, T RN I A e S A A
(p<0.01) MYIERON, XS L S A DL Eh 48 Eod
A (p<0.05) BYIERN , (HXFRL & oA %
(p<0.05) MYHRON 5 BRAEXTRE J5 Mt e & i A
W EIERY. (p<0.01) , —F WA EHAE X &

L APEERARECE 23 (p<0.05) BYIERL, {HXT
HAWFEPRHE AL (p>0.05) (5£6) .

3 i %

JB B R S 1y T3 T AR W R A AR AR BRI R
B, REARRIE S, A XK o FFRR O
S, AR R bR R A A AR R R Y
GG B T o8 25 ol A 400 194 - 2 3% 555 2 2 A ) A8 1 4
B0 DA R B e A R SRS L AR A
PIERK KRR . 7AW R WL e A
UGG IAR R AT AR R T RIS, B R AE AT 2K
RIFAR R B R B, BESRAR R 0035 01, IFREAZL
fle BRI AR R A, AT E . MR BE B A7 R
TR R T AR FE AT A W
PEHT, e S0 X6 45 AR 28 M e oAy I 0 g AV
T e DEAR R XS SR A o, (R R A K K
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o KHE N REER =)

Carotenoids degradation products
@ #iFE 4% Neophytadiene

900
600
300
0 T T2 T3 T4

Kb Treatment

P2 BB BELRR A T 0 AR 2 N R 0 L B 0 S A R

Fig.2 Effect of interaction between potassium and humic-acid on carotenoids degration product, neophytadiene
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Content of flavor substance
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Table 5 Effect of interaction between potassium and humic-acid on mineral element and organic potassium salt index of flue—cured

tobacco leaves

s A A i L AP ER TR
Potassium Chlorine Sulphur Ratio of potassium Organic potassium
Treatment
(%) (%) (%) to chlorine salt index
T1 0.96 £ 0.04c 0.52 + 0.04a 1.28 £ 0.05a 1.88+ 0.12b -0.76 + 0.03¢
T2 1.24 + 0.05b 0.60 + 0.08a 1.52+ 0.15a 2.17+ 0.55b -0.78 + 0.28¢
T3 1.39+ 0.10b 0.60 = 0.03a 1.02+ 0.11a 2.30 + 0.30ab -0.12+ 0.01b
T4 1.94+ 0.22a 0.64 = 0.03a 1.02 + 0.23a 3.06+ 0.61a 0.49 + 0.60a
Jite A A BN 2
0.41 0.06 0.13 0.52 0.30
Range of potassium treatments
it L T A AR 22
0.07 -0.38 0.65 0.95
Range of humic acid treatments 0.56

PEe /J\§$%§%p<0.057k$; [d]— % PR E F LR 2ZE 2 Note: Different lowercase letters in the same column mean

significant difference at p<0.05

&6 SRAEFNEIEER BEEX B RIEM T RITERBIH RN FN G

Table 6 F-test of the effect of interaction between potassium and humic—acid on mineral element and organic potassium salt index of

flue—cured tobacco leaf

K _ ) AL A HLE R R 4L
Potassium Chlorine Sulphur
Source Ratio of potassium to chlorine Organic potassium salt index
(%) (%) (%)
B R - . .
52.89 1.76 6.51 6.57* 33.57
Humic acid
e .
28.47 1.42 0.70 4.25 3.29
Potassium
JES IR x A . .
5.27 0.16 0.66 0.83 5.70

Humic acid x Potassium

* 2R REE,; R IE . *Significant difference at p<0.05; **significant difference at p<0.01

http: //pedologica. issas. ac. cn
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EFFECTS OF INTERACTION BETWEEN POTASSIUM AND HUMIC ACID
ON INDEX OF ORGANIC POTASSIUM SALT IN FLUE-CURED TOBACCO

Zheng Dongfang' Xu Jiayang” ' Xu Zichengfr Guo Li’ Cao Lijun’ Meng Liming' Huang
Wuxing' Peng Gongyin’  Gao Chuangi’
(1 College of Tobacco Science, Henan Agricultural University, Zhengzhou 450002, China )

(2 College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China )

(3 Hubei provincial Xiangyang City Tobacco Corporation, Xiangyang, Hubei 441003, China)

Abstract A field experiment was carried out in Hubei on effects of potassium and humic acid and their
interaction on dry biomass, chemical composition, flavoring substances and organic potassium salt index
in flue-cured tobacco, Jinshennong # 1. The experiment was designed to have only two factors, potassium
and humic acid, two levels each. Result show that amendment of humic acid to fields the same in potassium
level or application of potassium fertilizer to fields the same in humic acid level increased dry biomass of the
plants at the early flu-curing stage and the total flavoring substances in, improved chemical composition of
the cured leaves and raised organic potassium salt index of the flue-cured tobacco leaves; and interaction
between potassium fertilizer and humic acid had some significantly positive effects on contents of reducing
sugar, total nitrogen and potassium, nitrogen/nicotine ratio and organic potassium salt index, and its effects
on dry biomass and the other chemical properties of flue-cured tobacco were far from the significant level. The
application of a high rate of potassium plus humic acid was more conducive to improving the quality of flue-
cured tobacco leaves and increasing potassium content and organic potassium salt index of the leaves than
application of a low rate of potassium fertilizer plus a low rate of humic acid.

Key words Flue-cured tobacco; Potassium; Humic acid; Quality; Organic potassium salt index
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