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Effect of nitrogen application on flue-cured tobacco ( Nicotiana tabacum L. )
quality and economic benefits in central of Henan Province

XING Yun-xia'*?, LIU Shi-liang', ZHU Jin-feng’, LIU Fang', JIANG Gui-ying',
DU Jun*, HUA Dang-ling', WANG Dai-chang'
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2. Sanmenxia City Tobacco Corporation of Henan Province, Sanmenxia, Henan 472000, China;
3. Luohe City Tobacco Corporation of Henan Province , Luohe, Henan 462000, China;

4. Henan Academy of Agricultural Sciences , Zhengzhou 450002, China)

Abstract: The unreasonable use of nitrogen (N) fertilizer is the key factor for flue-cured tobacco quality in Central
of Henan Province. A field experiment with five levels of N application rates (0, 22.5, 37.5, 52.5, 67.5 kg'hm_z)
was carried out to study the effect of nitrogen application rates on flue-cured tobacco agronomic characters, chemical com-
ponents and economic benefits in the central part of Henan Province. The results showed that under the treatment with N
application rate of 52.5 kg-hm~2(N3), the flue-cured tobacco growth vigor was best, and the height, leaf number, the
maximum leaf was significant higher than that of other treatments. K content of upper leaves (B2F) and middle leaves
(C3F) was significant higher than that of other treatments, the Cl content of upper leaves was significant lower than that
of other treatments, so K/Cl ratio was relatively higher, and the chemical composition was more coordinated. Meanwhile,

the aroma components content of N3 was as high as 860.08 pg*g~'. The flue-cured tobacco average price, superior and

75 B #3:2016-07-06 &5 B #1:2017-09-27

E ST - 175 44 M0 5N R T AT 130 B F o g A0 e A T8 XU AR L S S BB AR 58 45 17 A (HIYKJ2010MO1 ) | K8 A B 3740
Tk A W R B R VAL A S AR B2 A (HYKJ201215 ) 5 YT 1 48 M 2 ) T s 300 S [ A 400 9 XA A Bk 40 L i % i
WAL ST B W " (HYKJ201504)

YEE BN TN =5 (1987—) , 2o TR 4E B 5 N AR, WFFE 7 1) A 5038 F5 8% . E-mail : xingxingyinghua @ 163 . coms

BISEE B0, L, UHT, FZNE L5 ) LA SE . E-mail: jgy9090 @ 126. com,,



202 T2 X AR AT

o535 &

secondary class ratio, yield and output value of N3 treatment was higher than that in others treatment. The N fertilizer

use efficiency in N3 treatment was the highest. Moreover, under the N application range from 0 to 52.5 kg*hm~2, there

was a significant positive correlation between N application rates among the average price, the proportion of superior to-

bacco leaves, yield, and output value. While beyond 52.5 kg+hm ™2, all these indexes declined. A suggestion of N rate

of 52.5 kg*hm~? for quality flue-cured tobacco leaves was proposed in Central of Henan Province.

Keywords: nitrogen; flue-cured tobacco( Nicotiana tabacum 1. ) ; chemical components; aroma components; eco-

nomic benefits
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Table 1 The treatments of nitrogen application rate

busiil

Treatment NH,NO; KNO; Ca(H,P0,), K,S0,
NO 0 0 375.00 315.00
N1 45.00 50.00 375.00 292.00
N2 75.00 83.33 375.00 276.67
N3 105.00 116.67 375.00 261.33
N4 135.00 150.00 375.00 246.00
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PRI SR B IGO0, I Mk e 25 Rt
KA TSR A 2R

GRS IR /N DX Ry BT R A 4 R A, R
FH = BeaUt s T MR IR, I il 42 9% ElArts
WEHEAT AN 2 I A /NX P PR (. )
I A5 A BE B FR I (B2F) 1 H R (C3F) K
60°CHET = IE T, i, 5L 0.2 mm G , LKA H 801k
2T A S B i

FANT OB TR SRR A LR B AU L
2 R R B 2 O i 5 R R AR
M B AR 5 A B A A0 AT 9 35 bR P [T A R B 0 28
BURE RIS AR AT — FTRE I (GC - MS) 4347, BAR#AE
ZMOSCHR[ 23 [T .
1.3 #EHH

K Excel 2013 F1 DPS 7.05 WUAF 4785 4k
PRGErHT . A RE 1 =0.8, L0 R B

FHR;0.5< 171 <0.8, AT EEAI;0.3< 171 <
0.5, M A5 ML,

RIBARAROR (kg kg™ 1) = Gl IE/ED = = —A
it BNEA D 7 1) /it A

2 g5

2.1 MREXWEERZEROEE

1 2 W DL, NO A FHLH R R X 5 0 , R A 5
ARAR, BRI R BN, KBRS A . 5
AR, iR AE N1 ~ N3(22.5 ~52.5 kg-hm~2)Ji5 [l
P, PETERISH AR A v L it 0 e R R 5 3 i 2
B, ELA B 2t 3 n i 3 s i A it R
TE N3 ~ N4(52.5 ~ 67.5 kg hm™2) 35 Fl N, BRI i
KRN TEA TR0, B o A 55 N 2 R B
s BEA SRR e A 50 B i (H 22 SR 25 (P <
0.05). HIAR, 2% ZUIE AL B E] -4 2% 3 R 2% 5
BERT AR, IR 2 HeRTE
B 5 e L 3N, B R R BT HR
Ji AR N3(52.5 kg hm™2) & K MK A58 A BF
Wb WIERERAE RS B B i R R,
P

H 2 3 AT LA, ANt U A0 1 (NO) B K Bk el
THETTHER A RAERA R, 5 B AR A A Ak
PR 6.9 ~29.1 cm, AL RUCIHE M E 2 2.6 ~ 4.6
F o SAMEAENEAL FE(NO) A EE , 25 it U it Ab Pk 2
PEARS S 20 n o 5] TOURA K PR e 127 L 25 BT L D8
F B A B U B s TR R R AR
BRI FE 43 A AE N3 AbikEl ek, HE R
N4 bR B fe R, (H IS B B . v S OOk R
NO ~ N2(0 ~ 37.5 kg hm™2) &b F 4 i #5455 B, N3
(52.5 kg-hm™2) S N4 b FEAHRR 75 B0

®2 FRERELEZEARYESEKBRZERK

Table 2 Agronomic characters of the flue-cured tobacco under different treatments

AR Nresettling stage

HEH A Vigorous growth stage

LhR NIy

YNy

Treatment 7N % Maximum leaf K PR 4 Maximum leaf K
reatment Height Leaf - Growth Height Leaf - Growth
/em number K/emx 5i/em vigor /em number K/emx Fi/cm vigor
Length x width Length x width
NO 27.15d 12.7b 38.00 x24.91 ' Medium 44.89d 16.44d 51.37x35.78 55 Weak
N1 30.23¢ 14.1a 40.72x26.00 ' Medium 69.74¢ 17.56¢ 58.25 x 40.07 1 Medium
N2 31.44b 14.4a 41.61 x26.11 9 Strong 70.22¢ 18.74b 60.32x44.34 i Strong
N3 34.89% 15.2a 42.44 x26.33 9 Strong 73.46ab 19.33a 63.33 x46.37 i Strong
N4 34.21a 14.7a 42.89x26.44 i Strong 74.18a 20.63ab 62.44 x 45.21 i Strong

T RSV PR EA R PR 2R 22573 B2 (P <0.05) 5 T 1Al

Note: The different letters in the same column mean significantly different at the P < 0.05 level, the same as below.
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Table 3 The agronomic characters of flue-cured tobacco at round top stage under different treatments
- ety et Bk L e
S tedi/em M/ em RS Upper leaf Middle leaf Lower leaf PRI
) . S Leaf Yellowing
Treatment Height Stem girth number £ /emx F&/cm £ /em x % /em £ /em x & /em situation
Length x width Length x width Length x width
NO 141.50d 9.29¢ 16.2d 60.38 x 37.51 70.11 x41.56 58.43 x36.24 B Faster
N1 148 .44bc 11.77b 18.8¢ 63.54 x39.46 73.01 x40.67 61.23 x40.42 FHTR Faster
N2 154.89b¢ 12.00b 19.4b 67.76 x 41.20 70.22 x42.00 64.39x43.25 FHTR Faster
N3 170.56a 12.72a 20.8a 75.67 x 44.89 75.56 x 41.39 73.83 x47.56 1E# Normal
N4 170.22a 12.73a 20.9a 76.56 x 45.91 76.89 x 44.33 70.37 x46.11 T2 Slower
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2 1 T E AR 0 A Iz R ) P 7 S Bk
SR MR BRI T AR L — A, I R
PPN PR AE— B B IR B 18% ~ 22% ik i
B AR 16% ~ 18% , WA S BAE1.5% ~3.5%
TEREP, M S HEE 1.5% ~ 3. 5% G, & #i i
FE1.5% L0 b B S EIKT 1%, 05 /8 HLIE 8 ~ 10, &
/BRI ESE T 1, 8 /A el =4
2.2.1 S EIREet(B2F) FHAALF R0 K
JE MR N AE AR 2 B W A AT 45 SR R B (3% 4),
ANt Z AL (NO) b FF R (B2F) SobE Flid b 5 53
AR AR T UL B 35 BBl . N2 A B i SO
fF N1 AP S (H 8 22 SR B 35 N3 b B
W R E T NLAARE (A5 N2 bR 22 R AR
N4 QE IR SO A BRI N3 IR SR O 28
TEELE . MR A B A RO R = AR T 52,5
kg hm 2, B & it 0 5 A0 39 i 5 0, e R
52.5 kg hm™ 2B} (N3) & FEAG, 2 J5 X W38,
NG A FATE W A ST AR i o, R 3 Y L
BB R Rt R T 525 kg hm 2
(N3 Z i), B & it 2 34 i 52 BT ka3, 2 05

VBETHE, HNLLN2 FI N4 ZRERABE, &
118 B o It 2R ) B AT B A R . DR
/IR R/ B LR, N3 A 3 i AE 2 AR
A3t R AR S5 U SO B T, I AR A e
FHX g, A e,
2.2.2 F3REeH(C3F) F AL E R B Roh
F 4 [ LLE H M (C3F) , A2 i & B A E
A AL AR Ak, JF HER B & At e e s
BT Bt (B2F) o A BT S BEAR AR L, BR
N4 AbFHUAR - SO SO R PG A S B L
T N R A sl w19 i L A e <95 A B
2.3 MEREXEFEM(C3F) RHERHE RS HIEE
A P A A S P JRUAS P R B i R i 119 A%
PO S R P (C3F) TR GS/
MS 43#7 , EAG I 26 FlrhHEECEYI T (3R 5) , Hrp
PEEALE Y 5 T RN AR 4 Fh ZEPEH
eI 1 R A N R R IEAR ) 15 Fi
2R R BEAR ) 1 R, AN IR SHE I rh M S
Yl AR AR ], H A A 38 ) PR SR 5 A
AP 25

R4 ARBEEBUZRS %

Table 4 The chemical components of flue-cured tobacco under different treatments

e i ITdoﬁ iﬁi K BR i A suiimézl[fah ﬁrmjzl\ltltc %ng/icﬁt
Grade  Treatment sugar sugar Nicotine N K Cl ratio ratio ratio
NO 13.92d 10.42d 1.38d 1.05d 0.79¢ 0.87h 7.55 0.76 0.90
N1 18.65¢ 14.60c 3.04b 2.20¢ 1.47b 0.94a 4.80 0.72 1.57
B2F N2 18.59¢ 16.57he 3.12b 2.30b 1.62b 0.92a 5.31 0.74 1.77
N3 21.90b 19.71b 2.89¢ 2.21¢ 1.98a 0.52¢ 8.61 0.97 3.83
N4 25.16a 23.56a 3.63a 3.18a 1.68b 0.76h 6.48 0.88 2.21
NO 12.55d 10.12¢ 1.13d 1.02¢ 1.14c 0.55a 8.96 0.91 2.06
NI 17.31¢ 14.42b 2.13be 2.30b 1.27¢ 0.68a 5.10 1.08 1.87
C3F N2 18.80c 15.47b 2.38b 2.34b 1.94b 0.65a 6.78 0.98 3.00
N3 20.79h 17.75a 2.02¢ 2.06b 2.23a 0.52a 8.78 1.02 4.27
N4 23.06a 19.66a 3.04a 2.62a 1.71b 0.64a 6.47 0.86 2.68
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Table 5 The aroma components of flue — cured tobacco under different treatments
Wi H RSy AP Treatment
Project Aroma component NO N1 N2 N3 N4
PR Furaldehyde 17.06 18.55 17.81 17.83 20.17
FERE Furfuryl alcoho 1.07 1.08 1.17 1.97 1.78
ALY 2 — ZEFEWLIR 2 — Acetylfuran 0.56 0.63 0.57 0.53 0.67
Browing reactions 5 — FIIEBERE 5 — Methyl - furaldehyde 0.05 0.10 0.25 0.25 0.23
2 — ZPFEMEIE 2 — Acetyl pyrrole 0.42 0.36 0.59 0.74 0.49
A Total 19.16 20.73 20.39 21.33 23.34
ZRHIEE Benzaldehyde 0.31 1.08 0.75 1.01 1.13
KPR K H . Benzyl alcohol 2.32 2.94 3.60 5.82 5.34
Vit fite =) H W Phenylacetaldehyde 2.69 3.32 3.79 5.81 4.9
Phenylalanine 4 1 Phenylethanol 6.20 7.15 8.48 11.11 8.59
A1l Total 11.53 14.50 16.62 23.76 19.98
KPS 7B Solanone 13.47 17.76 18.19 19.52 20.17
Cembratriendiol £t Total 13.47 17.76 18.19 19.52 20.17
B — KI5 B — Damascenone 8.32 13.72 15.04 15.33 15.59
B - A KL B - Damascone 6.46 9.21 9.63 11.10 9.21
M IEPIE Geranyl acetone 3.32 4.23 5.77 4.9 3.32
ZEHRBEBE IR Dihydroactinidiolide 1.72 2.38 2.29 2.68 2.16
[ G =AM 1 Megastigmatrienone 1 2.34 3.38 3.35 4.31 3.61
5 G =AM 2 Megastigmatrienone 2 19.00 24.24 24.76 29.59 26.39
5 G = JfMH 3 Megastigmatrienone 3 7.44 8.05 9.37 8.26 7.13
5 G =) 4 Megastigmatrienone 4 23.88 28.06 28.01 32.74 27.43
KW | 2R LR Farnesylacetone 12.50 13.75 17.29 15.69 14.69
Carotenoids FHERE Linalool 0.72 0.84 0.64 0.98 0.97
AALSF /KB Tsophorone oxide 0.19 0.21 0.18 0.27 0.22
- 2 = W By N2 1L
3- 72k - - — AR 2.36 3.13 3.22 4.16 3.26
3 — Hydroxy — 3 — damascone
B 24 B Solavetivone 0.67 1.00 1.28 1.15 1.75
3.4 - ZHIFE -2 5 Wi i
3, 4 - Dimethyl - 2, 5 — furanone 0.12 0.2 0.29 0.42 0.23
6 — MM — 5 - Bl — 2 - il
1 1. 1.1 1.24
6 — Methyl — 5 — Hepten — 2 — ketone 0.96 o4 08 6
A1l Total 89.99 113.50 122.19 132.79 117.20
43R AT ) B
Chlorophyll degradation Neophytadiene 344.50 430.57 314.59 662.68 345.99
TR

The aroma total

478.64 597.06 691.98 860.08 726.69
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Table 6 The economic benefits of flue-cured tobacco under different treatments

e ¥ _ o AR L fﬁi e ﬁﬂﬂﬁiﬁwiﬁﬁ?ﬁ
Treatment Average price Superior and secondary Yield Output value Nitrogen use efficiency
/(yuan-kg™") class ratio/ % /(kg*hm~2) /(yuan*hm~2) /(kg kg™ ")
NO 15.13d 41.21d 1828.32e 27662 .48 —
NI 17.34¢ 58.71c 2170.03d 37628.67d 15.19
N2 18.76b 68.14b 2308.39¢ 43304.65¢ 12.80
N3 20.37a 80.29a 2677.05ab 54531.51a 16.17
N4 19.32b 71.12b 2728.79 52720.22b 13.34
A Correlation 0.901" 0.926" 0.964" * 0.957" -0.179

e 7E 0.05 KB EAHSE; « 78 0.01 K b 2 AHG

Note: “* ” means significant correlation at the 0.05 level; “ * * ” means significant correlation at the 0.01 level.
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