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Effects of Different Nitrogen Application on Growth and
Development of Flue-cured Tobacco
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Abstract

In order to study the effects of different nitrogen application rates on the growth and quality of flue-cured tobacco, Yunyan 116
was used as the test variety in songgui district, Heqing County, Yunnan Province, and pure nitrogen was designed to be applied
respectively as T1: 3kg/667m’; T2: 5kg/667m’; T3: 9kg/667m’, and CK: 7kg/667m” as the control, the random block design was used
to do the variety comparison test. the results showed that compared with CK, T2 treatment increased the leaf area by 140.27cm?, the

length-width ratio decreased by 2.57%, the average price and output value of each 667m’ increased by 14.18% and 16.51%, and the
proportion of high-grade tobacco was 28.8% higher, and the effect was better.

Keywords
nitrogen fertilizer; flue-cured tobacco; growth development

AEEREXTEEA KA T B0
7tz X
FHERMNIR LA TSR EAF], HE - =rd KHE 671500

m =

ARREARRBENERZERLBRARENH R, Exd 8 BRENEBERASIBI6 KB, 5 51584 &
T1: 3keg/®r; T2: Skg/w, T3: 9kg/wr, VA% M B35 RCK: Tkg/=r A XTI, KA AR A5 Ak s b ik 3, 4R
K. 5CKA, T2A R rH@AR3g K140.27cm?, KIEIEAK2.57%, ¥ Mhfes F103E 5 $14.18%4216.51%, EFMmLFEZ
528.8%, MR I,

KA
Rhe; Hm; AKAFH

1815

FE R EELSFA RN, SRR B s PR
YRR R i AL SR R B, R
T Eb 343 5T ZE6 A A KRR 5 R T LA S
A, HEE KRB RV EE, R ERK
KB LRBERENAE.

REENEERRE, BEEE YR, 651
AR TSGR R b , SRR
U AR SRR, R, M, MR
WA SR SRR, HA ORISR, R
RS T EE. TR SRS A, Frbd
TERRM AP AR, FRAER A T A TSR PR e
FHEREIS . FURMR RO, JRMRIH:, HHRE
AEK, BRI IE % ks, HE AT BRI

[EE-T] MY (199%6-) , B, PEIFEAHA, M
T, BERZIN, MBRERBSEHIN LR,

[ RETERERMR UR . SEBRAR SRR B RE T, K5
FIAERETCEN MEEMMAZIE, RE0S T E RISk
Ko ATAMREI, FIEARESUCGERM A ERE,
W& ZE ARG, AR ARG, JEs . A
PSSR TENIN; AR — e, W,
WA bR SN T SR b 2By, if
R B A2 2R 53 1O S AL Bt 2 25 e TS IR R
i, FUEHEAER, HHNEER SRR, 555N
EERE, ERICHE AR EINE, &
SWEG I AR s E (112.5kg/hm’) GHEER
AR TSN N r] USRS S, ReTPR iR,
iR, A EE R AR E R E YR R
BEJINES, WEERBMAY A, THERFEN S, £H
AN SR 5 G S . MRS, MO %
JHF=EE BN, W TR BEAR, REE e Tl
SRS BRI TR2K, MBI s RSN, I L2
NEEFE Btk 188G, TR A 2 E A R R,
G E R RAE RN, KESEYERE, Rk,

123



HRRWEZFHER - £ 05% - £ 041 - 2024 £ 12 A

Hl, WSRO MK E R E N, R PiEE
FrEsk = s BAEIERELE, R AR I 14 E A R
A, BRI E AR O (R E PR A R O
H, DUAATES LI 2 G R A TR R
2 Bt 5 AE
2.1 kel

P A A =M 116, 35T 2024 423 H—10 A1E
B PR ELAAME B R FE A R 1T, HOAL AR 48 100.113750109; b
£ 26.212188038, 15 Hk 1927.95m, FEBIFENE A
111.36mm. HENEEER, 17 =120em x 55cm, #5kH
A4 H27H 158568 VIR BITEAREE, 1IN,
2.2 iXBig it

Ry E &, R =M EL AN :
P,0s : K,O=1 : 1.5 : 1.5, 9B T1: jE4igd 3ke/ s
T2: HE4l% Skg/ B, T3: ME4i% Okg/ m, DLSHEIE R ht4k
% CK: 7kg/ EARTHA.

ISR ES 21T x 10 Bk =20 FRIEL > A—HG IR, &
—ANX 3 REE I 20 Kk x 3=60 ¥k, LT 4 4078 x 60 Kk =
240 ¥k B/NX Z AR BRI, HERYIX AT, %00
X Z [Ab et ARISN, HatEg— R H R A4k
T,

2.3 MEMHE R AE
O Z MR FENRHFT TR SRR Z R AR,

BetkaE, AR EL ZE, 1, SRR, AR
AL (HFEAR = x FESE x0.625) , K35tk = e ki
£ R

QaFATY. SIEAHAETRIMEL 4.27 B
FHAERS, Bk R RO FHEE RS — O
FERCAIATIA

Uk, Fiit e N kR, Rk, ARE,
/INIX 20 X 3=60 FRIAM IR TRE, KINZE = Jkk /60,

@ FRIRZ BTk . PRI = S T 2 AR
[, (RIS IS MR TR IR 2, TRt ebr (&
FEmrE. SoE. B, BEEE]. EIEEG) o

SER5H
3.1 T A E MR Z R TR

&R 1A DIEH, AR E X FT I e Z Rtk
EI R EE, 5 CK M, T2, T3fkEEE ST CK ek
L, RIS 9.74%, 13.52%, DL T1 SRR A%
MRS AR A BEER, B8 20 Frivh; ZEEERI
4 TI<CK<T2<T3, Hrf T2, T3 {514 CK &= 9.1%,
15.91%, £ 757588 £ I A TI<CK=T2<T3, & KM LL
T2. T3 &, HABIE CK st 3.4cm, Sem; e K-35 01
TIA T2 Femr, HEL CK St 2em. Z742KE, T2, T34k
FARZNERISE: CK BRI, S8UREIT -

R1ATRARERERZHERRIA

a3 FTTFk s /em AR R =2 /em FiEE /em AL fem BARME fem
T1 90.6 20 7.5 2.8 64.2 2238

T2 110.4 20 9.6 33 70.4 26.6

T3 1142 20 102 34 72 236

CK 100.6 20 8.8 33 67 24.6

3.2 IR A E A 3B 33 i E AR A 220

HE 1 R FELS IS E RS R LR, SRR
AFRFILA . TI<CK<T3<T2, H.rf T1 % CK FHRFVE TR
M, T2, T3 0 CK ARSI, H T2 AErER R,
£ CK &t 140.27cm’, FHEFUENN 3.91%, i,
LREOKE : T2 MR A HE R INRZ , ST

1200 1030.13

CK

1170.40

1062.00
800
600 -
400 -
200 -
0
T1 T2 T3

& 1 A[E 4 IEXT IR A 220

I T FH/em?

124

3.3 FTTRRT AN [E) b 32 344 B2 LE B9 &2 M

FE 2 ARG ENHR LI eI IE Y, SRR
WA T2<CK<T1<T3, HrB T1. T3 K%Y
5% CK B IHEF:, [UH T2 4bF4s CK G R, H T2 4h8
K HbAIR, B CKAKH 0.07, RKIEIEIR 2.57%, &
APE, HERE: T2 CHERAMAK AR, A
i, SR

3.10
3.00
290 |

3.05

2.82
2.80 | 2.72
270 F 2.65
2.60 |
2.50 I
2.40

T1 T2 T3 CK

& 2 RE 4 IEXT IR A 20

Kt




HRRWEZFHER - £ 05% - £ 041 - 2024 £ 12 A

3.4 AEIBEFHRM

2 A DIEH, A S A B s sER
&, 5 CK A, SACFEREARITA—5, IS AR R
B4 TI<T2<CK<T3, H. T1 R AR, B2 a)
FAA: T, T2 &5, HOBE CK #2771 15 Kf12 K, T3
WhFRES CK M T 8 K THATAR AN A T1<T2<CK<T3,
H T, T2HENARS, 255 CK AMEETT T 14 KA
2K RHEATIERIA T3 i, A 148 KX, T1. T2 4b#
SRS CK 4856 T 14 KF12 K, 4&KE, T2 (AR /D
KRB AR, PREHEHERE R, ST .
3.5 NEEBIFERMR

i 3 PJUUEH, HRIRRRARE RN TI<T2=
CK<T3, DLT3 %M m; T RA T3 4k, Ha

WFRERHEA 0, SEPERL SR F I A T1=T2<CK<T3,
Horp TL, T2 4L E A 0; &L HX TMV, CMV,
PVY =R ERERE A 0; BAMIIR 2 ERIA T1<T2<
CK<T3, H T3 WbHEGRRRm; SO Km . FIBER |
REELRBIORITEN 0. LEEKE, T1. T2 LEAEHR
PEFBUERLT, SR,
3.6 EEEZ ST IR

£ 4 WDIEH, w5 E 1 F0 TI<CK<T2<T3, H
T3 Gb¥HE CK =i 4.88%; mir~EFEHLA TI<T3<CK<T2,
HAE T2 4b3%: CK S 16.51%; B FRIA T2 (bHE
5, B CK & 14.18%, FEMRELBIEILA T2 fms Hsi
CK LA 28.8%, LA KA T2 AbH EZHRELE]. 30,
B ESENRLT, N

* 2 RAMEEEHER
. T I O TN PR TR e
H/H H/H H/H H/H8 H/H H/H

T1 4.27 7.6 7.12 7.8 9.2 129

T2 4.27 7.13 7.18 7.21 9.14 141

T3 4.27 7.20 7.27 7.31 9.21 148
CK 4.27 7.14 7.20 7.23 9.16 143

% 3 RESERR RS
RS AR
%}E X = i ‘ﬁ?"‘>~ \ i
R | A “f%m ™MV | oMV | PVY | REE | B | AR | Rk
T1 0 0 0 0 0 0 0 0 0 0
T2 1 0 0 0 0 0 1 0 0 0
T3 2 1 2 0 0 0 3 0 0 0
CK 1 0 1 0 0 0 2 0 0 0
F 4 EEIEEFIER
- - B
e G kg (A yuan A % A %
yuan/kg

T1 184.5 5667.32 30.72 65.4 18.2

T2 212.34 6871.32 32.36 74.1 21.4

T3 218.27 5786.34 26.51 50.32 26.58

CK 208.1 5897.55 28.34 453 42.1

43t 2 | BEFURtE By RS AR, TEA15E 2 I IRk,

B PR EAAEIHDCRIE TRIIREL 52% HYIE MR A5,
TELHBIAA A R . FABTE N — BRI, X
MRE A= = sl R e . Ake DL R AR R E R (E v b
H, IO A T M s

— Mok, FACHEFIEZ, ERRHET, RS,
(BN E A RIRE ST, e IE, RISHEAEY)
FrrERTRE, HANEREAINRRT. MRS RDE
w, RE T3 MR RS, SRR, EEHR
AR E RS0 . BRG], FHE SRR

U DT E R R AR e, ARSI A= E ],
AEEINVE |« TR

Refokit, MEEEREREM, WKHREE, E
BN, (ER SRR 225 R R SR AT B AR
KRR, HAE, EUEi@iEs:, mHiazREAEE
BRGAR CRRBIET CBEMT , ERUESTORIGR, ST
RREN EWITURREF R, NRENI SERR IR AR,
SRR (R, RtE B A RIS B A R G
HH,

125



HRRWEZFHER - £ 05% - £ 041 - 2024 £ 12 A

5 &t
S IETRR A, PRI b A Ske/ m VAL Z b

FHRENS AR IR A T I, BT HEMRI TR, B SIS0

IR EIAE, SRR

5% 3k

(1] 20, A 220U, 55 SR E IR AR P rh (0 S R E T M S0
Pt B ) 5% A [T AR 5 S s 4412,2007(2):331-337.

[2] %7, ik Bk, 22 WIPH, S R e G o M B A R
[T]. R AL R E,2018(11):63-67.

[3] 1H72 5Nk G A TR E A I UIE RS . SR
WAL I FH 2R B S [ 484 e 24412,2019,34(4): 183-191.

[4] FRERE AR HO SRR 95 A R B M (B s (10 52
D] AP IR AL A ,2014.

[5] B/ SO S R IS 25 MR P A 0 ) S i B HC e R B [ D] KT
IN:7ET R Al A2,2008.

(6] Fre L2 XA 5. B STRCEC RN K ML 2Rl sy FnE
EOI S AT A E TR SRR HR,2006(1):76-81.

[7] R R ) 1,5 S ) NI SR 080 I A S s
A KR E N R SN FE S FR,2019,17(1):321-326.

[8]  Ze e By haE, MU, 5 e G K SR St 2% F MR L T A
ErAR AR RS ] P [ R 2,2001(1):6-9.

[9] ZE = ISR TG PRED G 25080 M 3RS 5T () 52A [ D).

HBIN:FRIF Al A2 E,2014.

5 R ERIGERI s T, S 3 G AR BRI IR a1 52

T[] +398,2003(3):259-261.

TRV S SR I, L R ETEEC A MR L Ry R

EOI O NI A E F= S IEERR,2006(1):76-81.

VFARNEJ5 MR G O )75 s M G JRI - o 2 ) s [D]. 51

IR R 2E,2016.

FR/INIS R, B IH, S5 R0 Z B SR IR AN IR S E Lo =

TR B AR 7 T b S 75 53 R P s M [0 ] P R L 274412, 2020,

33(4):848-854.

[14] X240, 004, 3, S B s R e L 2R S

SEAlD

[10]

[11]

[12]

[13]

126

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

OS]V LPE 4R 5497,2020,32(11):79-85.
FXMNG, el ol A5 2 R TR R DX IS IR K NIE— (A T VIR
RERTRIF T [I]. 4% 272#41,2020,10(10):30-35.
Chen Zhan., Ye Siyuan., Cao Jixin., et al. Nitrogen fertilization
modified the responses of schima superba seedlings to elevated
CO2 in subtropical China[J]. Plants, 2021,10(2):383.
Chandrasekhararao C., Siva Raju K., et al. Effect of nitrogen levels
and leaf position on carbohydrate and nitrogen metabolism in
FCV tobacco (Nicotiana tabacum L.)[J]. Indian Journal of Plant
Physiology, 2014, 19(3):244-249.
Karaivazoglou N. A., Tsotsolis N. C. Tsadilas C. D. Influence of
liming and form of nitrogen fertilizer on nutrient uptake, growth,
yield, and quality of Virginia (flue-cured) tobacco[J]. Field Crops
Research, 2007,100(1):52-60.
Court W. A., Elliot J. M. and Hendel J. G. Influence of applied
nitrogen fertilization on certainlipids, terpenses, and other
characteristics of flue-cured tobacco[J]. Tobacco Science, 1984, 28:
69-72.
Grujcic Djordje., Yazici Atilla Mustafa, Tutus Yusuf., et al.
Biofortification of silage maize with zinc, iron and selenium as
affected by nitrogen fertilization[J]. Plants, 2021,10(2): 391.
C.Collins W. K. and Hawks S. N. Jr.. Principles of flue-cured
tobacco production[M]. NC: North Carolina State University,
1994:23-98.
Zhi-Xiao Yang, Xiao-Quan Zhang, Gang Xue, et al. The
relationship between resistance to tobacco brown spot and nitrogen
metabolism in mature tobacco (Nicotiana tabacum) plants[J].
Tropical Plant Pathology, 2015, 40(4): 219-226.
Sifola M. I. Postiglione L. The effect of nitrogen fertilization on
nitrogen use efficiency of irrigated and non-irrigated tobacco
(Nicotiana tabacum L.)[J]. Plant and Soil, 2003, 252(2): 313-323.
e S BRIR L 3 AR R AR AR B M
[T E s ] o LR ,2021,42(2):22-27.



