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Effects of combining application of N, P, K fertilizers on chemical components
and content of aroma constituents in flue-cured tobacco leaves

WANG Yao-fu, GAO Hua-jun, LIU Guo-shun, YU Jian-jun, HAN Fu-gen
( National Research Center for Tobacco Cultivation and Physiology and Biochemistry , Henan Agric. Univ., Zhengzhou 450002, China)

Abstract: Nitrogen(N), phosphorus(P)and potassium (K ) are important nutrients for flue-cured tobacco, which play a
key role in the formation of yield and quality of the leaves. However, little research was focus on the effects of fertiliza-
tion on content of aroma constituents in tobacco leaves. In the present paper, a field experiment was employed to study
the effects of combining application of N, P and K fertilizers on chemical components and content of aroma constituents in
flue-cured tobacco leaves using a tobacco ( Nicotiana tabacum L.) cultivar K326. The results indicated that chemical
components of tobacco leaves were not harmonious, and content of total aroma constituents and different kinds of aroma
constituents were the lowest in the treatment of no fertilizer (CK) . Treatments of application of single fertilizer of N, P,
K or combining application of any two of them could improve the chemical components and increase the content of aroma
constituents of cembranenoids and carotenoids. While the chemical components were more appropriate and the content of
total aroma constituents and different kinds of aroma matter were higher in the treatment of combining application of N ,
P, K fertilizers compared with the other treatments. It suggested that balancing application of N, P, K fertilizers was the
foundation for increasing the flavor quality of tobacco leaves .
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1.1 Wit

RE WA TR E BB EEEER, 5%
FAEL, LERE, TEpH 7.8, AIETE
12.2 g/kg, W fR A 62.8 mg/kg, A B Bk (P05) & &
15.3 mg/kg, B (K,0) & & 132.6 mg/kgo HH
S, BN AT NAE.
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ARERN 133 o, 3 WEE, FEVLHES] . BLE0E 18
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Table 1 Field experiment treatments

hbg MifR B Fertilizer rate(kg/hm?)
Treatment N P,0s K0

CK 0 0 0
45 0 0
P 4] 90 0
0 0 135
NP 45 ) 0
NK 45 0 135
PK 0 90 135
NPK 45 90 135

1.2 WERWESHE |

B4 4b 38 v BR4F 0 (C3F) 1 ke, 23 BT 48 J JE it o
HALE RSB EYREE.

MR AL R Ay RS R A mEE s @
R ZEN S EENE; RAAYKRERKRT
S BEFRKGEEERNE; S8 TFREKREN
%[1110

BEY RN R PR T E R BUE R
4o 458 . Autosystem XL GC, B FID 2% A 2 3l

HEREZS (2 B PE A A), TurboMass 5 i Bt A {X ( PE
NTED) o B E R R M B AT A O S#T

SMEBEEANY: B DB-5(30 m x 0.25 mm
x0.25 pm) , ¥R 40°C , {51R 2 min J§ LA 4°C/min F
% 250°C, - %F 10 min; HHAETREE 250°C, FID & B
250°C; Ay 30:1; BMRH Hy, TEJ1 N 10 psi; #
FEE 2.0 ul,

GC-MS &4 A4 DB-5(30 m x 0.25 mm x
0.25 pm), BX He; kK 10 psi, B H R 3.5
min; EHILIRE 250°C, B FIRRE 170C; EI R
70 eV, FHETE B 35 ~350 pum, ARG LMER 6C,
PIBR A o R

2 HRS0M

2.1 % B ORBBE HE T IS R L F AL S B R
BB R E MR RSB T B
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BHAE EG A R BRI R A B BT R L R R BL G
AAEABAEMEERR, BEEELERNER
B kB BEAT 5 T EL BRI A R A R
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BB RARK; B/ L DA 8 B R, S
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BAYHT , LA B B TR A A 2 A o & R AL 2 R Y
SEEEE, LHRBAE,
2.2 . .HEEEMNEREEMRSENRI
221 HAMBEBEYREE Z2HBERIE
(GC/MS) X 5 M vl 8 S b AT B M B A i, 348
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Table 2 Effect of combining application of N, P, K fertilizers on chemical components in flue-cured tobacco leaves

pm BR KRR w # B BRI

Treatment Nicotine Total nitrogen Reducing sugar  Potassium Chlorine K,0/Cl- TN/ Nie RS/ Nic
(%) (%) (%) (%) (%)

CK 1.684d 1.90b 24.36 a 1.48b 0.45 a 3.29 1.13 14.50
N 2.06 bed 2.24 ab 22.93 ab 1.51b 0.39 a 3.87 1.09 11.13
P 1.79 cd 2.02 b 23.45 ab 1.53 b 0.42 a 3.64 1.13 13.10
K 1.73 cd 1.98 b 23.61 ab 1.79 ab 0.39 a 4.60 1.15 13.65
NP 2.45 ab 2.35 ab 22.87 ab 1.56 b 0.38 a 4.11 0.96 9.33
NK 2.21 be 2.31ab 22.91 ab 1.85a 0.34 a 5.45 1.05 10.37
PK 2.01 bed 2.07b 23.36 ab 1.82 a 0.37 a 4.92 1.03 11.62
NPK 2.84a 2.55a 21.38 b 2.02a 0.32a 6.31 0.90 7.53

& (Note) : TN—Total nitrogen, Nic—Nicotine, RS—Reducing sugar.
HIMFERARTFERRNERE 5% BEKTE, FR, Different letters in each column of mean significant at 5% level, same as follows.

K3 AUNBIENBRIBEEDRS BRI (pe/g)

Table 3 Effect of combining application of N, P, K fertilizers on contents of aroma constituents in flue-cured tobacco leaves

B RS> Aroma constituents CK N P K NP NK PK NPK
BB Furfural 2.81 2.07 2.15 2.98 1.28 2.32 1.10 2.36
B Furfurol 4.62 5.07 5.70 5.62 5.26 5.04 5.66 5.79
A-3R X #5-1,3- 8 4-cyclopenten-d 1.36 1.47 1.64 1.48 1.57 1.50 1.09 1.47
“EMKMEAT Dihydro-2(3h)-f 0.12 0.13 0.18 0.14 0.16 0.14 0.13 0.14
3 F B Benzaldehyde 0.10 0.26 0.20 0.32 0.31 0.36 0.33 0.48
5-H12-4FE 5-me-2-furfural 0.12 0.33 0.30 0.36 0.41 0.49 0.43 0.54
6-F-5-5 #i-2-B 6-me-5-hepten-2 0.40 0.15 0.27 0.21 0.28 0.22 0.11 0.18
2,4-BE ZJF RS 2,4-hendiene-al 0.93 0.96 0.96 0.48 1.08 0.99 0.83 1.00
BB Benzalalcohol 3.04 4.16 2.13 2.98 1.43 3.54 1.19 4.61
KB Benzeneacetaldehyde 0.50 0.53 0.56 0.54 0.39 0.68 0.68 0.52
ZBEEE M Acetylpyrrole 0.30 0.47 0.32 0.34 0.36 0.30 0.28 0.41
# Z. B8 Benzenethanol 0.79 1.10 0.39 0.70 0.50 0.80 0.72 1.41
MBI Indole 0.29 0.29 0.37 0.31 0.40 0.29 0.27 0.32
4-Z5-2-F G R B 4-vinvle-2-meth 1.72 1.38 1.29 2.01 1.55 1.38 1.09 1.39
#iH Solanone 6.78 7.90 9.70 12.19 10.48 9.32 9.36 10.15
B- KIS E B-damascenon 0.79 0.96 0.89 1.23 0.86 1.03 0.94 1.14
FMEERE Neryl acetone 1.22 1.13 1.11 1.20 1.40 1.11 1.16 1.06
A AL A E Norsolanadione 5.38 5.90 6.77 6.71 8.97 5.45 6.09 8.22
ZEBEDE N IE Benzofuranone 2.34 2.52 1.97 2.46 3.23 2.69 2.73 3.06
E 5 =/ Hi-1 Megastignone-1 1.18 2.63 2.57 1.80 2.33 1.89 1.55 1.19
E ¥ =82 Megastignone-2 3.80 3.68 3.36 3.86 3.93 4.07 5.56 3.96
B & =/ H-3 Megastignone-3 2.91 6.48 2.61 3.50 6.20 7.62 10.83 14.43
E 5 = Hi-4 Megastignone-4 0.33 0.49 0.45 0.46 0.60 -0.44 0.45 0.47
3-5#-B- K LB 3-oh-damascone 5.28 9.10 8.03 8.44 8.14 8.69 8.56 8.09
3-8 Al-0- % % 22 FE 3-ox0-ionol 8.75 8.38 7.71 9.13 7.26 10.45 11.43 12.32
B T Neophytadiene 370.07  394.82  239.43  361.37  400.59 431.41  489.67  595.65
& B Total 425.93  462.36 301.06  430.82  468.97 502.22  562.24  680.36

ZRIRA 2 B, B 1P, TERBRRNBBEYREE REBE 3-F -5 T 22 B FH W S AL F R g
HHFHE I EEZRE-2.E S =SME-3.3-8 55 W AR EY,
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Fig.1 Effect of combining application of N, P, K fertilizers on contents of different kinds of

aroma constituents in flue-cured tobacco leaves
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