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Interaction of variety, nitrogen rate and planting density on
yield and quality of flue-cured tobacco in western Henan

MAO Jia-wei', Xu Min®, ZHANG Xiang] , YE Hong-chao2 , LI Cuo-ping1 , WANG Men-ling2 R
JIANG Kai®, SUN Hong-kui?, KONG De-hui®
(1. Institute of Plant Nutrition Agricultural Resources and Environmental science, Henan Academy of Agricultural Sciences ,
Zhengzhow , Henan 450002, China; 2. Tobacco Company of Luoyang, Luoyang, Henan 471000, China;
3. Henan Province Tobacco Company , Zhengzhou, Henan 450008, China)

Abstract: In order to investigate the optimal combination of cultivation methods for growing tobacco in Western
Henan, the effect of variety, nitrogen rate and planting density on chemical quality and economic characters of flue-cured
tobacco was studied using orthogonal experimental design. The results showed that: Among the three factors, total sugar
and reducing sugar were affected mostly by variety. With the increase of nitrogen rate, the total nitrogen increased; The
influence order of experimental factors on the score of integrated evaluation of chemical components coordination of middle
leaves was nitrogen rate > variety > planting density. The suitable cultivation technique was AIB2C3 (variety, Qinyan96;
planting density, 16 500 plants*hm~2; nitrogen rate, 67.5 kg-hm=2); The influence order of experimental factors on
tobacco yield was variety > nitrogen rate > planting density and the cultivation technique for the highest yield was A3B3C3
(variety, Yuyan 6; planting density, 18 000 plants*hm~?; nitrogen rate, 90.0 kg+hm~2). The cultivation technique
for the highest tobacco output was A1B2C2 (variety, Qinyan96; planting density, 16 500 plantshm~?; nitrogen rate,
67.5 kg*hm~=2) . The output value, average price and high grade leaf proportion were 62 770.5 yuan+hm~2, 19.21
yuan-kg ™! and 58.6% . It is suggested that the combination of Qinyan96, 16 500 plants*hm~2 and 67.5 kg N+hm ™2
were suitable for tobacco growing in western Henan.

Keywords: nitrogen rate; variety; planting density; yield; value; chemical quality
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Table 1  Table of factors and levels
B: ﬁ.% B3 A
¥ Al PR CIbRE
. /(#+hm=2) /(kg*hm™?)
Level Variety . ! .
Planting density Nitrogen rate
1 Z&/ 96 Qinyan 96 15000 45.0
2 H14H 100 Zhongyan 100 16500 67.5
3 #MH 65 Yuyan 6 18000 90.0
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FRAL AT BOBH O JEORE SV KBRS ek
SN E S % R B R EH RSN
LS 1T0E OR JEORE AR L SRR
R PR LG 8 TR R AR Ay % M Ak 2 B R 1 1 T
rAEhRS 1 B HEARACE S 14 :0.14,0.09.,0. 17,
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Table 2  Effect of different treatments on economic index

piszil 74/ (kg-hm™?) FEE/ (OG- hm™?) it/ (Ot kg™") AR/ %

Treatment Yield Output value Average price High grade leaf ratio
AlBICI 3129d 54647d 17.46a 52.4abe
A1B2C2 3267cd 62771a 19.21a 58.6a
A1B3C3 3467ab 58896hc 16.99a 48.0c
A2B1C2 2979 52443d 17.60a 57.6a
A2B2C3 3222¢d 52872d 16.41a 54.7ab
A2B3Cl 2813f 48365¢ 17.20a 54.2abe
A3BIC3 3174cd 53351d 16.81a 48 .6bc
A3B2C1 3327bec 60903ab 18.31a 57.9a
A3B3C2 3576a 57701c 16.14a 52.6abe
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Table 3 Effect of different treatments on chemical compositions

EH Ab P K % HIEHE/ % BE % JHT%/ % /% A/ %
Tobacco grade Treatment Total sugar Reducing sugar Total nitrogen Nicotine Potassium Chlorine
AIBICI 30. 14ab 26.0a 1.36a 1.19a 1.53¢f 0.28a

A1B2C2 30.28ab 27.0a 1.80a 1.20a 1.59€fg 0.21a

A1B3C3 31.47ab 26.7a 1.84a 1.34a 1.49g 0.22a

A2B1C2 33.53a 30.8a 1.65a 1.20a 1.67def 0.37a

X2F A2B2C3 34.36a 28.5a 1.73a 1.41a 1.91b 0.36a
A2B3C1 34.19a 33.1a 1.67a 1.33a 1.86bc 0.36a

A3B1C3 26.84ab 23.7a 1.62a 1.58a 1.81bed 0.33a

A3B2C1 28.94ah 25.2a 1.67a 1.28a 2.09a 0.22a

A3B3(2 24.56b 21.5a 1.60a 1.10a 1.73cde 0.3la

AIBICI 22.18a 19.2a 1.67a 1.46ab 1.41c 0.38a

A1B2C2 21.98a 19.8a 1.72a 1.53ab 1.44bc 0.26a

AIB3C3 19.94a 17.9a 2.03a 2.14a 1.38¢ 0.31a

A2B1C2 27.83a 23.7a 1.59a 1.36b 1.59abc 0.15a

C3F A2B2C3 29.18a 24.3a 2.07a 1.84ab 1.65ab 0.29a
A2B3C1 25.73a 22.8a 1.59a 1.34b 1.46bc 0.28a

A3B1C3 19.37a 17.5a 2.24a 1.45ab 1.69a 0.21a

A3B2C1 23.9%a 20.0a 1.49a 1.25b 1.75a 0.22a

A3B3C2 24.92a 21.9a 1.96a 1.28b 1.59abe 0.22a

A1BICI 24.82a 21.3a 1.62b 2.65ab 1.39ab 0.41a

A1B2C2 24.12a 19.6a 1.70b 2.67ab 1.39ab 0.39a

A1B3C3 23.82a 19.2a 2.06ab 2.82a 1.65a 0.24a

A2B1C2 17.93a 15.8a 1.67b 2.53abe 0.98b 0.32a

B2F A2B2C3 18.01a 17.0a 1.77b 2.90a 1.28ab 0.45a
A2B3C1 19.52a 15.8a 1.42b 2.31abe 1.59a 0.39a

A3BIC3 21.08a 20.9a 2.84a 2.16abc 1.26ab 0.39a

A3B2C1 19.67a 16.2a 1.79b 1.76¢ 1.40ab 0.38a

A3B3C2 17.49a 16.9a 2.09ab 1.96hc 1.64a 0.37a

F4 EXRBENSWER

Table 4  Visual analysis results of orthogonal experiment

4o LAY
Treatment A B C Score of 1nt.egraled
evaluation

A1B1C1 1 1 1 85.86b
A1B2C2 1 2 2 89.53a
A1B3C3 1 3 3 83.43bed
A2B1C2 2 1 2 85.45h
A2B2C3 2 2 3 82.31cd
A2B3Cl1 2 3 1 81.32d
A3B1C3 3 1 3 82.40cd
A3B2Cl1 3 2 1 85.45b
A3B3C2 3 3 2 84.60bc

k1 86.27 84.57 84.21

k2 83.03 85.76 86.53

k3 84.15 83.12 82.71

R 3.25 2.65 3.81

ANl 285 B 52 Wl o VR 0 A O TR B
PRIEA BRI ()5 1257, A 3 X 1 1 065 0 ol A
FERF 5T 22 W12 Rl 2% 7 L 16 500 Ak - hm =2 N EL.
FEAR YR A 285 5 X 0 I 2 8 23 D R 2 1)
SR B KT (A5 SR AR A 2 SRR
E, MR eI, AR 22 o D R 25 5 45 4
53T, LA 16 500 £ - hm =2 7K - 1543 B¢ 15, 35 85. 76,
ANI) 2% B 7K 22 8] P2 AE HL A, LA 16 500 A% - hm ™ 225
BE IR 2 P f e, 35 58 848.5 G- hm 2, 5 HE
2 AN BE KT 22 1) 25 5 iR 8 K

AN TR AR S ) A AR AN TR 3 A R B 1
Jtat AN [, 30 4 O X AS [ R 1 22 5 F 9T K
212781 AU I 45 FE R, SR X R A
B MR AR A, T S I R0 R A R 100 8 B A
15, T AR LATRH 6 505 B d o AL L
LR NTE , M 96 SRRk A oMb A543 i



55 5 B it U Ah -5 0 L ELAE X F PG 08 7 R i ) 2 131
x5 BERARKEZEHNEREEHERE
Table 5 The significant difference test of different levels of various factors
LRETEN R B: % ZEEN T C: A SEEN T
A AP Score of Z=5 /(Bk+hm=2) Score of =5 /(kg*hm=2) Score of F=aod
Variety integrated Difference Planting integrated Difference Nitrogen integrated Difference
evaluation density evaluation rate evaluation
Al 86.27 aA B2 85.76 aA c2 86.53 aA
A3 84.15 bA Bl 84.57 abA Cl 84.21 bAB
A2 83.03 bA B3 83.12 bA c3 82.71 bB

I FFRE THRIR 19% RFKF /NG TR 5% 2 KF

Note: In the same column, lowercase and capital letters indicate significant levels at P <5% and P < 1% , respectively.
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