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Effects of Combined Application of Nitrogen, Phosphorus, and Potassium on the
Yield and Quality of Yunxue 39 Cigar Tobacco

LI Guocan', WANG Chenyu',PENG Tao*,ZHANG Donglin*, LI Zaiming®,
ZHANG Yan*, WANG Na',ZHANG Tikun®
( 1.College of Tobacco Science, Yunnan Agricultural University , Kunming 650201, China;

2.Pu'er City Company of Yunnan Tobacco Company , Pu'er 665000, China )

Abstract: To clarify fertilizer requirements of cigar tobacco leaves for nitrogen, phosphorus, and potassium, in this
study, using Yunxue 39 as the material, a field experiment of "3414" fertilizer effect was conducted. The different ratios of N, P
and K at four levels including no fertilization), approximate value of the optimal fertilizer application rate in the local area X
0.5, approximate value of the optimal fertilizer application rate in the local area, and approximate value of the optimal fertilizer
application rate in the local area X 1.5 were set to explore the effects of combined application of nitrogen, phosphorus, and
potassium on the soil physical and chemical properties, growth period, agronomic traits, economic traits, chemical composition,
and SPAD value of middle leaves of Yunxue 39. The results showed that the soil physical and chemical properties were better
under the N2P2K3 treatment, the growth period was the shortest under the NOPOKO and NOP2K2 treatments, the agronomic
traits were the best under the N2P2K3 treatment. The SPAD values of the tip and middle of the middle leaves were the highest
in the N3P2K2 treatment, the economic traits were the best under the N2P2K3 treatment, and the total leaf weight and yield
under the N2P2K3 treatment increased by 17.3% and 19.8% compared to the normal fertilization treatment(N2P2K2),
respectively. The chemical composition was more balanced under the N2P2K3 treatment. In conclusion, when the base and top
dressing ratio was 3:7 and the fertilizer application rate of nitrogen, phosphorus, and potassium was 150 kg/ha, 75 kg/ha, and

450 kg/ha, repectively, it was more conducive to the growth and development of Yunxue 39, improving soil fertility, tobacco
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leaf yield, and chemical quality.

Keywords: cigar tobacco; soil physical and chemical properties; agronomic traits; SPAD value; economic traits
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Tab.1 Soil basic physical and chemical properties

. K AR A k B kg) % k R/ /Y 9
ek IR/ (g/kg) kﬁ@f’#ﬂ/(mg( g) Hx&ﬁ/(mg/ g) Lx&fﬁa/(mg/ g) %EL/A "%ﬁﬁ/ﬁ "%‘EEF/A
. . Hydrolysable nitro-  Available phos-  Available potas-  Total ni-  Total phos- Total po-
Soil type Organic matter . .
gen phate sium trogen phorus tassium
213 Redearth 7.38 15.5 81.0 9.32 108 0.937 0.076 1.44

1.2 RIe At

HE B R 35 39, 2 R A IR B AR B 2E
FEBEHRAL . MR EAS (=27%) AR (%45, P,0,=>
12%) WA (K,O=50% ) , 1 2§ 4 M H Rl B
1.3 A&t

“34147IE T E R A B 3R 4
IR e, 07K SR ANt IR, 2 7K S Sy 224 1 Bt
JE B I RE L 1K SE R 2 K X 0.5, 3K F hy 2k
S X 1.5 (% K S Ry a2 it AR K S ) | e BROAS [A] . L

LR 14N (FR 2) . 4 A H &8 150 kg/hm?,
FEIE N 3:7,N:P: K 12:6:24, Bl 2K F A N
150 kg/hm*(18.52 g/#k) ;P 75 kg/hm*(20.83 g/#k) ;
K 300 kg/hm*(20 g/#k) . HAAHELE 3K, It
A2 4 /N /NI TR 60 m?(6 m X 10 m) , /N X Fi
FELAR#K 300 ¥k LA |, 478 100 cm, B #E 35 em.

R AR S 16 il A R 4 (B NE (R ER R , B [R] A FS
AT 7.14.30 d, 3BT 5 A A A0 PR AT B
Jit JE R B b MR T IO B A A I [R) A
PR G o bR E A T AT
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Tab.2 Treatment levels

FE Kb 3 K Level FE b 31 K Level

Serial number  Treatment N P K Serial number  Treatment N P K
1 NOPOKO 0 0 0 8 N2P2KO0 2 2 0
2 NOP2K2 0 2 2 9 N2P2K1 2 2 1
3 N1P2K2 1 2 2 10 N2P2K3 2 2 3
4 N2POK2 2 0 2 11 N3P2K2 3 2 2
5 N2P1K2 2 1 2 12 N1P1K2 1 1 2
6 N2P2K2 2 2 2 13 N1P2K1 1 2 1
7 N2P3K2 2 3 2 14 N2P1K1 2 1 1

L4 WEBERFE 9, HARWE I 55 I YC/T 142—2010€ 4 # 4k

141 LR bt miile MR, R ZHeRIE A I )

S IBURE O R B Bt A 5 SR S8 R R AE A5 D
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Tab.3 Effects of different fertilization treatments on soil physical and chemical properties

e FHLR/(a/kg) IKEPER/ (mg/kg) A AHE/(mg/kg) A/ (mg/kg) ) %?ﬁ/.% ) /% ’%"EEF/%
Treatment pH Organic matter Hydrolysable nitro-  Available phos- Avallal_ole potas-  Total nitro-  Total phos- I‘ota_l po-
gen(mg/kg) phate sium gen phorus tassium
NOPOKO 7.4a 12.9¢ 84.0g 11.5d 111.6gh 0.940g 0.056d 0.92d
NOP2K2 7.2a 14.7bc 85.0g 21.5bc 115.4gh 0.995f 0.078bc 1.51b
NIP2K2 7.7a 15.6ab 179.2¢f 23.9b 160.1f 0.9971 0.069¢ 1.55b
N2POK2 7.6a 16.6ab 236.5d 12.4d 179.2¢ 0.964fg 0.061cd 1.47be
N2P1K2 7.6a 15.7ab 284 .4c 20.3¢ 263.9¢ 1.486b 0.076bc 1.53b
N2P2K2 7.4a 17.0ab 218.0e 22.9b 289.7b 1.605a 0.069¢ 1.49be
N2P3K2 7.4a 17.7a 263.7¢ 26.1a 194.0e 1.333d 0.098a 1.67ab
N2P2KO0 7.3a 14.9bc 257.5¢d 21.5bc 104.5h 0.940g 0.073bc 0.97d
N2P2K1 7.5a 15.0be 276.9¢ 23.1b 136.3¢ 1.126e 0.066¢ 1.37¢
N2P2K3 7.7a 17.8a 286.6b 24.8ab 330.9a 1.385¢ 0.085b 1.74a
N3P2K2 7.1a 17.0ab 321.2a 23.6b 232.2d 0.901h 0.078bc 1.59b
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Tab.3(Continued) Effects of different fertilization treatments on soil physical and chemical properties
J] PEA/( k 25k 7 k i 4 k e -Ve TR0 N 0
fh FHLIR/ (2/kg) KA L/ mg{ g? ﬁxﬁ(’@'@/(mg/ g%) Lxﬁ(?ﬂ/(mg/ gﬁ) "j—_fh/ﬁ ) Mj:’@'r?/% ) 'j‘—_’f‘ﬂ/ﬁi
= . Hydrolysable nitro-  Available phos-  Available potas Total nitro Total phos Total po
Treatment Organic matter . .
gen(mg/kg) phate sium gen phorus tassium
N1P1K2 7.5a 16.1ab 154.8f 19.8¢ 290.4b 0.877h 0.075bc 1.63b
N1P2K1 7.6a 14.9bc 166.5f 22.8b 124.7¢g 1.106e 0.075bc 1.38¢
N2P1K1 7.5a 14.9bc 205.3¢ 20.6¢ 185.4f 0.950g 0.073bc 1.41c

TE A/ NG PR & A B AE 0.05 K22 5 3 . R Rl

Note: Different lowercase letters indicated significant differences among the treatments at the 0.05 level. The same as below.

12 3 WA i AC RE 08 A — B b ot R
PRAGPE T 48 5 R4 . N1P2K2 N2P2K3
b B pH AH £ 55, N3P2K2 4b 3 Y pH (& ik , {2
25 4B ] pH A 22 5 A8 B 3% . N2P2K3 4 B i A L
S T H Al AR B (P<<0.05) , NOPOKO 4b
PR A AL B A A, AR A B ) 25 O B
Bl AW ERKOE I T R T A A K
AW A RO AR AR SRR T

22 AEBELERGBEEEERADIN

M 4] LLE AN TR it S Ak R ) 00 Bk K FH A
BE R AR 22 RN B2 o SR, 5 2 bR Bt A
(N2P2K2) 4 kb, N1P2K1 N2P1K1 4k B i A £ 11
H LIS E] 2 AT s NOPOKO . NOP2K 2 4b F 11t i i it 224
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Tab.4 Effects of different fertilization treatments on the growth period of tobacco plants

Fo A%

L AE T Y J 2 To i g 430

Trffl%em Transplanting Co%jiéfg?age Squfam;iéfg%tage Cenlrgl flower Foot leaf mature ~ Top leaf mature
stage opening stage stage stage
NOPOKO 5.7 6.7 6.20 6.24 6.26 7.22
NOP2K2 5.7 6.5 6.20 6.24 6.26 7.22
N1P2K2 5.7 6.5 6.23 6.26 6.27 7.24
N2POK2 5.7 6.5 6.23 6.26 6.27 7.24
N2P1K2 5.7 6.5 6.23 6.26 6.27 7.24
N2P2K2 5.7 6.5 6.23 6.26 6.27 7.24
N2P3K2 5.7 6.5 6.23 6.26 6.27 7.24
N2P2KO 5.7 6.5 6.23 6.26 6.27 7.24
N2P2K1 5.7 6.5 6.23 6.26 6.27 7.24
N2P2K3 5.7 6.5 6.23 6.26 6.27 7.24
N3P2K2 5.7 6.5 6.23 6.26 6.27 7.24
NI1P1K2 5.7 6.4 6.24 6.26 6.28 7.24
N1P2K1 5.7 6.3 6.24 6.26 6.28 7.24
N2P1K1 5.7 6.3 6.24 6.26 6.29 7.24

2.3 AEHEIELEEKBIHE S0 dREERDH
HH 2 5], il AT B 06 AE — i B2 B b A 3 0 A
1 2E K, 5 NOPOKO 4k #AH [, Bk NOP2K2 &b #E4F,
JFL A A 3L 0 R R R v L 2K L R i R R R K B
18 R (P<C0.05) . N2P2K3 &b FHH % bk 5 fi
&, o0 110 em, 524 b 5 B AR (N2P2K2) 48 & T
28.5%0;N3P2K2 b ¥R i 25 [l i 3 v T HA b ¥ (P<<

0.05) , %5 24 H & #L it AL (N2P2K2) 3 i 7 0.9 cm,
NOP2K2 &b B (1 25 [l & 25 (% F 3 il &b 3 (P<<
0.05) s N2P2K3 N2P2K3 \N2P1K1 4b B E. A5 f% &
1A R0 R, B35 T Al b 3 (P<<0.05)
NOP2K2 &b B A5 %0 7 B /b, 1 38 1K 1 I At Ak 28
(P<C0.05) ;N2P2K3 HA7 & = i fe KK, I 2
F H At 4b B, 38 N2P2K2 #2155 T 22.57 % ; N1POK2
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Tab.5 Effects of different fertilization treatments on agronomic traits of tobacco plants at 50 days

b B B /em 5[l /em AR R R/ em e KM 58/ em

Treatment Plant height Stem girth Effective leaves Maximum leaf length Maximum leaf width
NOPOKO 75.0d 6.6e 15¢ 39.7e 20.5d
NOP2K2 80.6¢ 6.8de 15¢ 39.1e 24.7b
N1P2K2 93.3b 7.3b 16b 42.5¢d 23.4bc
N2POK2 86.3bc 7.1bc 15b 43.3cd 21.3d
N2P1K2 93.0b 7.6ab 16b 42.7¢d 25.0b
N2P2K2 85.6bc 7.0cd 16b 42.1cd 23.7bc
N2P3K2 93.2b 7.6ab 17a 48.3ab 25.9b
N2P2KO0 89.0b 7.2bc 16b 40.8d 22.8bc
N2P2K1 92.3b 7.6ab 16b 45.8bc 24.1bc
N2P2K3 110a 7.2bc 17a 51.6a 27.1a
N3P2K2 90.6b 7.9a 16b 48.3ab 25.0b
NI1PIK2 86.3bc 7.1bc 16b 42.6cd 21.7¢
N1P2K1 90.0b 7.5ab 16b 46.1b 22.5bc
N2P1K1 84.2bc 7.2bc 17a 45.5bce 24.1b

24 AEEAELIESE i EE M SPADE S
MAFE 6 1] LU Y, it BE AT DL T i v 3 R - 2

#A9 SPAD fi . NOPOKO NOP2K2 /b 3 1t 1 3 1

I i SPAD (L IE T Al deh 388, 5 5 49 - oo

2R E 1 SPAD {8 Bifi 4 i 20 /K SF- 1) 42 T i
i, N3P2K2 &b 38 i 23 & Fi i rf 35 1) SPAD {H 5
15, B NOPOKO &b 38 43 5l 4 %5 17 18.9% .17.0% , H
AR B[] G & 25 5

Fz6 AEHEARALIEIT MK 50 d B ER AN AT AR A SPAD E R &2 MW
Tab.6 Effects of different fertilization treatments on SPAD values of leaf tip and

middle of tobacco plants at 50 days

AbBE Treatment IJe#B Leal tip M Leal middle

AbBE Treatment IJe#B  Leaf tip e Leafl middle

NOPOKO 40.2f 37.7d
NOP2K2 41.6ef 38.3d
N1P2K2 44.7bcd 39.2cd
N2POK2 46.3ab 42.5a
N2P1K2 44 6bed 41.6abc
NZP2K2 45.6abc 42.1ab
N2P3K2 46.5abc 42.6a

N2P2KO0 45.9abe 41.2b
N2P2K1 42.0ef 42.4a
N2P2K3 46.5abc 43.2a
N3P2K2 47.8a 44.1a
N1P1K2 43.1de 39.6¢d
N1P2K1 44.0cd 40.0bced
N2P1K1 45.8abc 43.2a

2.5  N[EIHERE AL IR AR i f5 S A A 0T 2 5 MR o AT

N 7RI LLE i AT AT DL R R e T e
R EE i BURD R . NOPOKO &b Y & i Jii
LN S AN TR AR I D e < T A R R (L
(P<C0.05) . 7EJfiIE 45 1F T, N2P2K3 4b # (1 & it
il 184.4 kg, 8 N2P2K2 #/& 1 17.3% , H
F T HAb AL P (P<<0.05) , NOP2K2 kb B i i i
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Tab.7 Effects of different fertilization treatments on economic traits of cigar tobacco leaves after air—curing

7l R I 22 35 1K 8

g S i kg i R B /mm T AL/ em” 7748/ (kg/hm?)

Treatment Summed leaf weight Leaf thickness Leaf area Yield
NOPOKO 117.4h 0.048e 480.9f 1698.0f
NOP2K2 124.2gh 0.055d 516.8¢ 2 088.0e
N1P2K2 126.6g 0.068¢ 532.9¢ 2300.1cd
N2P0OK2 137.3ef 0.067¢ 530.8¢ 2 282.1de
N2P1K2 165.0cd 0.073bc 540.8bc 2378.1c
N2P2K2 157.2d 0.075b 538.8¢ 2 286.5d
N2P3K2 176.4b 0.077b 560.8b 2237.3b
N2P2KO0 140.1e 0.068¢ 534.8¢ 2 388.0c
N2P2K1 163.0d 0.073bc 548.7bc 2138.4e
N2P2K3 184.4a 0.076b 588.6a 2738.7a
N3P2K2 171.7bc 0.094a 534.8¢ 2450.3b
N1P1K2 129.3¢g 0.065¢ 530.8¢cd 2142.1e
NI1P2K1 130.8fg 0.064¢ 522.7d 2218.8de
N2P1K1 140.7e 0.069¢ 532.9¢ 2190.6e

2.6 AN[E)HEAE AL IR XY RR A S A E AL R S R
5T

M AT LLE i, Fifi 4 i 0 & 09 35, A
B8 JEOE & B BT R R AR B e, SR
9 0.17%~0.40% , i JFBE & 28 0.09%~0.32%
Ht#: N2P3K2 &b () b 8 J5ORE & 1 W 3

HoAth &b # (P<C0.05) , NOPOKO . NOP2K2 4b B £
ﬂé@@ i DRSO B X 2 AR T A b B (P<<0.05) &
R I G o i 2 A A 3G O 5 N3P2K2 .,
N2P2K1 4b B & & & & 8 # & T H b 4k 3 (P<

®8 AEHEARALIERRE G

0.05) , NOPOKO . NOP2K2 Ab 3 i 3 {I% T H fih &b 3¢
(P<<0.05) ., N1P2K2.N2P1K2, N2P2K1 4k J 4H
TR K 2 05 ; N3P2K2 . N2POK2 . N2P1K2 4k

mt

BN EEFE&E e TH
N2P2K3 &b B ) 41 k& 8 1 &

fib 4 3, N2P3K2,
I 3 AR T H Al AL

FH(P<C0.05), N2P3K2.N2P2K3 4k B iy 4 i 55

T

B, B EmTH

fth 4 B ( P<<0.05) o

1E

AR S5 EF , N2P2K 3 &b HAH % T H Ath &b 3, 1k

A

R B

A 4E L 2 RS B R0

Tab.8 Effects of different fertilization treatments on chemical composition of cigar tobacco leaves after air—curing %
Ak SOHE £ R R AR JA s B AT i s
Treatment Total sugar content Reducing sugar content Total nitrogen content  Nicotine content  Chlorine content Potassium content
NOPOKO 0.17¢ 0.09d 2.971 2.48d 1.15de 2.22d
NOP2K2 0.19¢ 0.11d 2.86f 2.49d 1.20de 2.65bc
N1P2K2 0.21be 0.17¢ 3.75cd 4.43a 1.79¢ 2.61c
N2POK2 0.38a 0.24b 4.10bc 3.97ab 2.29a 2.81abc
N2P1K2 0.32ab 0.22b 4.51ab 4.56a 2.99a 2.72abc
N2P2K2 0.28b 0.19bc 4.46ab 3.3be 1.5cd 2.78abc
N2P3K2 0.36a 0.28ab 3.11ef 3.42bc 0.61f 3.01a
N2P2KO0 0.35ab 0.23b 3.25ef 3.12cd 1.22de 2.56¢d
N2P2K1 0.33ab 0.21b 4.70a 4.83a 2.28b 2.53cd
N2P2K3 0.35ab 0.27ab 3.98¢cd 4.04ab 0.58f 3.02a
N3P2K2 0.29b 0.19be 4.63a 4.27ab 2.44b 85abc
N1P1K2 0.26b 0.18bc 3.50de 2.82d 1.33cde 2.63c¢
N1P2K1 0.24b 0.19bc 3.23ef 2.89d 1.19de 2.49cd
N2P1K1 0.40a 0.32a 3.16ef 3.67bc 2.30b 2.70abc

+153-



WIPE AP B 22 2026 AR5 54 4555 2 1)

3 %t 5itik

+HEpHAE A PLBT BB A
SR 'y B Jo ok ) T BEAE b, L4 Y R bR 2R K R
B B AR FEAGK R A R
F it JFH Ak, 3 R0 RS A i ik 2 i 4 398 pHL (T
205 R [ AR T A B A R
AT A2 B, AN [t A Ack 6 - 398 ol 59 A5 LR L K
PR R A A A e R
AN [ B2 52 ), 2L 3% M P i e A1 R R
A SRR 4 SRR 5 A B i, T A i O
SN B i FH 2 A8 1k 18 v R W RO Sl i A
HILI F 5 fik 0L Al DT S8 i A S ek
Yt I B A5 D S B T R B
b, T B A SRR A T L4 T R AR R O T £
Ak - A L A A R B Ak 2

F WG AF RIS B AR ORGSR
S UG D A A R SRR DR B
TE R PR AR R U LBR A o AT T A 3R
I3 09 A B BRI I AR B 5 R 9 it R
A LA A A B 2 A PR L R S R TR
SRR 0 R T BRI S B KRS AR RS
PO TE B AR VAR bR B A A RO A5
M AME R B TE—E R b RE RS EUL R B )R
TR f A AR IS A AR R W A — A
It 0 BEL B AR AR 2 2 R A — s KT
S B A R TR AR AR G R AR 3R
A S A DU TS5 R — B, A BT R
W], B SR E SR R, A R i
B AR TESE SRR AR SPAD {H B i 5
SN2 TE 6 o S I B RE 4 T SPAD fH
EB W QVATE ¥IISS R W e e S I AL
JH - SPAD fE 1 £ 5 7

M A — i 3= T 9 AR L T
RURN I i J58 2 2 B e R ot it ) T 22 I R, £
™ A A R A R B AR TR L A —
BB it R W I T LR S i A Y S
Jo ok AR g8 7 . AR S A B L R B L
PR e R S E A b U X
I AR B2 A 45 T 28000 S e T AL AR AE . R4
— R E IR 38 it e AL A0 T 3 —
e 0B R R LI I 28R T
AL, 5 5 2 AR TS R — B SRR AR

+154-

WL, B A BEAL A 3G, 7 R R TS S
BEAR a3 . AT EE R R, e — 5 1 Bl N 1
Jit Bt S AT L2 it v A 7

S A 27 B 53 2 R P BT Y P TR R B 2 A
T AR AT ) LA O T R AR R Y A
TN 18%~22% , i JE M & iRy 16 %6 ~18%1,
A WF I EE R R W], I A B S R 0.17 %~
0.40% , i JFUBE & 4 0.09 % ~0.32% , 1] fig & A Ky
7 55 MR R0 AT AR BR TR 22 L I I T B
MG AR W ) o T 052 SIS 0 Jo 4 P R A D T
R SE I 5 2 B B RGBT DL AR T A
SR IR TR MIOARBF A R — B B TR
A HE G A 1 i A A i A T R R AL 2 i 52
M M8 24 8 8L 5 ) I, S0 BB T 9 1 R ) A 1
JE R 8 G 52, DT B 0 e v SO A
BE TS 505 A E g Th — RIER R, {2 i
WY B A, T OB B 2, A b B s s
GLUT1) i aof Wl R Tk ol 728 Ah) 52 9 422 1 2 W 55 M2 2
36 SR AR ST R W Bl AT 0 1A e e
ABETFHRETREE, SRBEEMRERE
I 22 5, 3% AT BB 5 R 0 R AY AH 6F B L T 2E AR
Yo S5 SRR Y RS R 2 R A
B S N NG o R ER A NS B e i e o Ul e D N
FEER R, BB AR E IR KRR T, MR S
S0 Sk RIS B0 K Y SO OB B
S T I R A A s A, R ek ) A g 4 AR —
oo (HR T S R A Rl RS R SR AN —
BE AL o WA 3K 22 5, B T35 0 i Ak
3 e L P EIME (A B B2 S i e 2 I U PR

g5 T IR TR S E N B i 018 T AR
PRAE K, H 2 i B — o B S, 1 i A e
XoF 5 T 25 50 A 7 e R B Dy G HE L il A fE
0150 kg/hm?i, Bl & 84w B ILSE A A T4
SRR 3 AN g A A 5 BT, AR SRR L AR
B R 37,0 AR B N 150 kg/hm?(18.52 g/#k ) .
P 75 kg/hm?*(20.83 g/#k) .K 450 kg/hm*(30 g/#k ),
HAHMTREI9OMNERKREE & m HEIE Ty et
7 B R A 27 i R

2%k

(1] A8 R A aE I ARIEAS 45 125 536 4 006 I s 2808 5 £ AR
(7. il L4, 2022(3) - 8-11.
YU ZF,HE Z C,DAIS D, et al. Cultivation techniques of Si-
chuan cigar with high quality and high efficiency[J]. Sichuan Ag-



2 [

Il 45 < U0 TC G X0 = 55 39 55 I 7 o Y

SpeAl|

[2

[

—
N
i

—
ol
[

—
(o]
—

—
Nej
—

[10]

ricultural Science and Technology,2022(3):8-11.
AR, W AR 5 A AR i b A A 3 R R R R W5
HEJELT] TLPE A 2741, 2021, 33(1) : 60-66.

DENG Y G, SHI X D. Research progress in ecological adapt-
ability and cultivation techniques of cigar wrappers[J]. Acta Ag-
riculturae Jiangxi, 2021,33(1) : 60-66.

T RS, X, A PR KGR 5 PG R 2 i DX 5 e T
B2 e e A o R I R A A e A RS (], R AR 2
2024,53(2) :46-55.

MA Y,WANG S LL,ZHAO X, et al. Effects of water-retaining
agent on the physical and chemical properties of topsoil and the
growth and development of tobacco plants in cigar tobacco field
in the semi-humid area of Southwest Henan[J]. Journal of
Henan Agricultural Sciences, 2024 ,53(2) : 46-55.

KA X EAE 10, 55 35T 00B i A1 35 55 L T R
AERFVELT]. Hh A R 22, 2023,44(6) £ 1-5.

ZHANG X W,LIU G X, XIANG H, et al. Breeding and char-
acteristics of a new cigar variety Chuanxue 5[J]. Chinese To-
bacco Science,2023,44(6):1-5
ot . UIE X 0 A A R
Al K2, 2023.

WANG B B. Effects of nitrogen fertilizer dosage on yield and

JRAIEZ IR (D] 2. AR

quality of cigar tobacco[D]. Wuhan: Huazhong Agricultural

University, 2023.
S . b ke KOS it o0 K it B L AR A FE[D 1. BN < 37T e A%
b K24, 2018.

WU C. Study on fertilization technology of tobacco leaf in Lai-
feng cigar of Hubei Province[D]. Zhengzhou: Henan Agricul-
tural University, 2018.

XT38 . AN IR AR Ak S0 98 1 530 08 A A R - J5
WFFELD]. M H N 42 Tl K2, 2022.

LIU Z H. Effects of different fertilizer treatments on growth

and leaf quality of cigar in Hainan[D]. Zhengzhou: Zhengzhou
University of Light Industry, 2022.
FHE T, 5, 0 B, A5 X AR R A R Ok
AR SR ]. AT B SR S ALRFR , 2016,22(2) :410-417.
WANG Y L, WANG J, LIU G S, et al. Effects of different
phosphorus levels on root physiological and leaf photosynthetic
characteristics of flue-cured tobacco[J]. Journal of Plant Nutri-
tion and Fertilizers,2016,22(2) :410-417.
SRR . AT T A 0 550 0 o R B A 2 R (D], iR AR
sk R 2, 2023,
ZHANG Y K. Effects of phosphorus fertilizer dosage on yield
and quality of cigar tobacco[D]. Wuhan: Huazhong Agricultural
University, 2023.
TP Wl, R0, SR, S BT XS Al R BES NO
H382 i BT 2 [J]. LBl B4, 2020,48(4) : 134-137.
QIAO B M,WU C,TIAN Y L, et al. Effect of dosage of po-
tassium fertilizer on the quality of BES NO H382 cigar[J].
Journal of Anhui Agricultural Sciences, 2020,48(4):134-137.
ey Wt FLOGHE S5 . T30 0 I R TR R S T
AR R NPT FL 27, 2024,52(4) : 68-75.
LIY,YAO H,KONG G H,et al. Potassium nutrition charac-
teristics and dry matter accumulation of cigar tobacco at seed-

ling stage[J]. Journal of Shanxi Agricultural Sciences, 2024, 52

[12

[13

[14

[15

[16

[17

[18

]

]

]

]

]

]

]

—

[t

[

(4):68-75.

R SO U S I X 0 PN A i B 5
KB <3l Rl Al K2, 2008.

CHEN Y Q. Effect of nitrogen, phosphorus, and potassium

¥ i) K Ho it A5 7% (D .

fertilizer on tobacco internal quality and its fertilization model
[D]. Zhengzhou:Henan Agricultural University, 2008.

BB XUDE R W53k A6 TG S0 e L SR 3 A - S A
b R AR AR A T LR AR (], BT 5 BRI A Wy 24T, 2024,
30(2):220-228.

HU J,LIU X L,HU Z D, et al. Changes in soil microbial C:N
: P stoichiometry in different shrub types in subalpine regions
of western Sichuan Province, China[J]. Chinese Journal of Ap-
plied &. Environmental Biology,2024,30(2) : 220-228.

- B e M. 3R . b st E Al H A, 2000.
BAO S D. Soil and agricultural chemistry analysis[M]. 3rd ed.
Beijing : China Agriculture Press, 2000.

oA, R T A A A LR AR S B
B SR (7). K R 52441, 2023, 37(4) - 313-318.
GAO JC,LI Q,ZHU P, et al. Effects of organic substitution
chemical fertilizer on color and humic substances of black soil
[J]. Journal of Soil and Water Conservation, 2023, 37 (4)
313-318.

[ G e 33 Ry A AR AR A A T . YC/ T 142—
2010[S]. dbat: b [ bRt AL, 2010.

State Tobacco Monopoly Bureau of the People’s Republic of
China. Investigating and measuring methods of agronomical
character of tobacco: YC/T 142-2010[S]. Beijing: Standards
Press of China, 2010.

GG 2 )5 M R AR IE B s
%:YC/T 162—2011[S]. Jb5t: h W AR AAL, 2011.

State Tobacco Monopoly Bureau of the People’s Republic of
China. Tobacco and tobacco products-Determination of chloride-
Continuous flow method: YC/T 162-2011[S]. Beijing: Stan-
dards Press of China, 2011.

P G B 2 JRy R e R R B R I sk
Wshk: YC/T 160—2002[S]. Jb 5T : EPE!W#M&%,ZOM.
State Tobacco Monopoly Bureau of the People's Republic of
China. Tobacco and tobacco products-Determination of total
alkaloids-Continuous flow method: YC/T 160-2002[S]. Bei-
jing: Standards Press of China, 2004.

) G S Jey R e R O B K T 0 0 E 3
Wahk: YC/T 159—2019[S]. b AT o W47 f i Biet, 2019.
State Tobacco Monopoly Bureau of the People's Republic of
China. Determination of water-soluble sugars in tobacco and
tobacco products by continuous flow method: YC/T 159-2019
[S]. Beijing: Standards Press of China, 2019.

HEU R AU S AR U s 2 X 0 121 7
A [T]. VI Ak 244, 2023, 35(11) - 80-86.

YUAN G Y,NIU X C,DATH J, et al. Effects of nitrogen and
potassium application on yield and quality of Yunyan 121[J].
Acta Agriculturae Jiangxi,2023,35(11) : 80-86.

RULSC, Jl e, Tl AR S A T A O A L A S A B
E i X 3 2% R A L 9 30 R RCRBIFFE (], v R Al 24z, 2020,
33(6):1221-1228.

LIJW,ZHOU J,XIANG H H, et al. Study on improvement

+155-



WIPE AP B 22 2026 AR5 54 4555 2 1)

[22

[23

[25

[26

[27

[28

[}

]

[

[

]

]

]

—

of vegetable acidified soil and reduction of chemical fertilizer
by combination of nitrophosphate potassium compound fertil-
izer and calcium oxide conditioner[J]. Southwest China Jour-
nal of Agricultural Sciences, 2020,33(6):1221-1228.
EHAE AT S, K0, A SO A AR A I O £ AT AN K
234 [T]. H S A, 2024(2) 1 1-9.

WANG X X,GOU J Y, LIU J, et al. Soil integrated fertility
index and spatial distribution in Zunyi tobacco-planting arealJ].
Soils and Fertilizers Sciences in China, 2024(2) : 1-9.

AR T, o T 008, 2R T L 45 L AU L X T M AR R
Kb R [T]. S AO B4, 2020, 48(7) 1 14-17.

ZOU Y H,ZHANG R N, QIN Y Q, et al. Effects of basal-
dressing ratio of nitrogen fertilizers on agronomic traits and
quality of cigar tobacco[J]. Guizhou Agricultural Sciences,
2020,48(7) :14-17.

T ESC, BT, Bkl AN R B B 1 X 000 A i 0 Rk
PEIRAF A [T]. B4, 2023,41(21) : 1-5.

HAO M W, WANG Y, DUAN Y R. Effects of different
transplanting periods on growth period and agronomic traits of
cigar[J]. Seed Science &. Technology,2023,41(21) :1-5.
TR 1] AR, 00 B8 2, 45 A [ 8038000 4 I 1 DX 25 536 08 A
K & Bl SRR A A9 e [T, V095 ARk B2, 2024, 52(9)
112-120.

TAN Y H, XIANG D, LIU Y J, et al. Influences of different
nitrogen effects on growth and quality characteristics of cigar
in Wuling mountainous area[J]. Jiangsu Agricultural Sciences,
2024,52(9) :112-120.

AL U R BN KR 7 R TR SE R D], RO AR
B 45 ,2024(11) : 144-146.

QUAN B H. Effect of reducing nitrogen and increasing potas-
sium on the yield and quality of rice[J]. Agricultural Technol-
ogy & Equipment, 2024(11) : 144-146.
K, AN SRR, A R X O T i A e AR
W K BT RS R [T, A A% A5, 2021(4) : 159-165.

ZHANG J W,LU SH,ZHAO M Q, et al. Effects of nitrogen
application rates on carbon and nitrogen metabolism and qual-
ity of cigar leaves in Sichuan[J]. Crops,2021(4):159-165.
BB WAL, T 5 IR S D A I BT 2% S
SrATLI] w22 A, 2013,19(4) £ 60-63.
LIAJ,FANJY,QINY Q,et al. Analysis of quality differ-
ence between Hainan and Indonesia produced cigar wrapper
leaves[J]. Acta Tabacaria Sinica,2013,19(4) :60-63.

A A R BRI G 0T =5 A A T A B R A ) R T
(D] HSIH < 0] i Al KA, 2024.

+156-

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

PIAO S Y. Effects of combined application of phosphorus and
potassium fertilizers on physiological characteristics, yield and
quality of cigar tobacco leaves[D]. Zhengzhou: Henan Agricul-
tural University, 2024.

siHE R BRI AT, AR L U B IE XS T CX-14 77 4
s M) R R RHE ,2023,44(6) 1 51-55.
ZHANG Y K,RAO X F,REN T, et al. Effects of nitrogen,
phosphorus and potassium fertilizer on the yield and economic
benefit of cigar eggplant core CX-14[J]. South-Central Agri-
cultural Science and Technology,2023,44(6) :51-55.

D=RE S S A oy 5 I N G N B =0 (R (11D S A W NI
HIz A 300 A4 7=k S ok g 5% ik [T, V) 2% 5, 2025(6) «
225-230.

XIAY L,ZHAO Y Y,LIJ,et al. Effects of different topdress-
ing ratios of potassium fertilizer on the growth, yield and qual-
ity of honghuadajinyuan and Yunyan 300[J]. Crops, 2025(6) :
225-230.

TR, 52248 ok, 25 . o DO IR Ak 23 1 23 55 I Y o Jo e A6
IS HLI]. i A R 27, 2019, 40(2) : 80-86.

JIANG H L, PENG K, ZHANG Y, et al. Canonical correla-
tion analysis of chemical components and smoking quality of
flue-cured tobacco leaves in Chongqing[J]. Chinese Tobacco
Science, 2019,40(2) :80-86.

S R IGE 0 e 0 2 (ML 2 . e st rp R s A, 2017,
LIU G S. Tobacco cultivation[M]. 2nd ed. Beijing: China Ag-
riculture Press, 2017.

AR RN GE AR AR BN 5 I NS N I AL )
25t 3 HTI]. WA B% 2015, 56(7) : 1080-1083.

LIJH, TANG J,LIANG K, et al. Analysis on the difference
of main chemical components of cigar tobacco leaves between
Indonesia and ChinalJ]. Journal of Zhejiang Agricultural Sci-
ences,2015,56(7):1080-1083.

BAE . Y A BEE M. 3R ALt S S EE AL, 2012.
LI H S. Modern plant physiology[M]. 3rd ed. Beijing: Higher
Education Press, 2012.

B AWM 3R . dbat SR EUE AL, 2015.
YANG Z M. Biochemistry[M]. 3rd ed. Beijing: Higher Educa-
tion Press, 2015.

BER A W B S L pH (B S T B0 R R
P2 A B O AR [T v [ S IR, 2023(12) 1 136-141.
FAN J, TAN J,HE M C, et al. The relationship between soil
pH and mineral elements, chemical components of cigar to-
bacco leaves[J]. Soil and Fertilizer Sciences in China, 2023

(12):136-141.



