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Effect of combined application of N,P and K fertilizers on chemical
composition of flue-cured tobacco in south Shaanxi Province

WANG Sheng-nan*,SUN Hu*,LIAO Yun-cheng*, WAN Chao",YU Ling-ling®

(a. College o f Agronomy sb. College of Resources and Environment s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The study was to evaluate the chemical composition of flue-cured tobacco com-
prehensively,and to get the best N,P and K fertilization program. [Method] The field N, P and K fertiliza-
tion experiment was designed with the method of three-factor five-level two orthogonal revolving combina-
tion. The 16 different fertilizations on chemical composition of flue-cured tobacco in south Shaanxi tobacco
growing area were analyzed by factor analysis. Four principal components with accumulative contribution
were obtained. And also the score equation of different fertilizations on chemical composition of flue-cured
tobacco was obtained. Chemical composition of flue-cured tobacco score was used as a new indicator to con-
duct hierarchical cluster analysis. [Result] The 13 terms of chemical composition of flue-cured tobacco all
give good explanation in the evaluation of different fertilizations. The chemical composition of flue-cured
comprehensive tobacco scores equation was obtained by the factor analysis. And using the comprehensive
scores as the new index, the hierarchical cluster analysis was carried out. The 16 different fertilizations were
divided into 6 ranks,of which best fertilization was the No. 8. [Conclusion] When the fertilizer rates were
N at 107. 84 kg/hm®,P at 146. 75 kg/hm* ,K at 212. 63 kg/hm?*,the chemical composition of flue-cured to-
bacco was the best in this experiment.
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Table 1 Different fertilizations of flue-cured tobacco design
pus:] N P, 05 K,O
Treatment %ty Code Jiltk/ (kg « hm™2) 431 Code Jil4t/ (kg + hm™?) %i Code Ji/ (kg « hm™?)
1 —1 72.16 —1 93. 25 —1 132.37
2 —1 72.16 —1 93. 25 1 212. 63
3 —1 72.16 1 146. 75 —1 132.37
4 —1 72.16 1 146. 75 1 212. 63
5 1 107. 84 —1 93. 25 —1 132.37
6 1 107. 84 -1 93. 25 1 212. 63
7 1 107. 84 1 146. 75 —1 132. 37
8 1 107. 84 1 146. 75 1 212.63
9 —1.682 60. 00 0 120. 00 0 172. 50
10 1. 682 120. 00 0 120. 00 0 172. 50
11 0 90. 00 —1.682 75. 00 0 172. 50
12 0 90. 00 1. 682 175. 00 0 172. 50
13 0 90. 00 0 120. 00 —1.682 105. 00
14 0 90. 00 0 120. 00 1. 682 240. 00
15 0 90. 00 0 120. 00 0 172. 50
16 —1.682 60. 00 —1.682 75. 00 —1.682 105. 00
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Table 2 Chemical compositions in different fertilizations of flue-cured tobacco
(=% 72 - {H T e 2 AR 5 A
Chemical composition Range Mean SD cv
/%N 0.95~1.89 1.49 0.27 17.87
W/ % P 0.14~0. 34 0.23 0.05 24.00
/% K 0.92~1.26 1.10 0.11 9.96
A/ % Reducing sugar 11.01~25. 68 17.52 4. 28 24,42
BB/ % Total sugar 12.23~28.53 19. 46 4.75 24,42
/% Cl 0.37~0.76 0.56 0.13 24, 14
B/ % Nicotine 1.11~2.34 1.71 0. 37 21.47
/% Protein 3.84~10.38 7.54 1. 69 22.43
Jifi A 3 Shmuk 1.11~5.70 2.54 1.18 46. 46
MWL K/Cl 1.52~2.73 2.06 0. 44 21.33
A TS/N 5.83~22.93 12.51 4.97 39.72
BB IL TS/n 5.76~22. 46 10. 92 4.52 41.42
AW N/n 0.43~1.52 0.91 0.24 26.23
£ 3 AEHEEAL IR MR F RS HEXES T
Table 3 Correlations of different fertilizations of flue-cured tobacco chemical composition
=%y A i el & Mgk E PERT
Chemical composition N P K Reducing sugar  Total sugar Cl Nicotine
AN 1
B P 0.490" 1
K —0.019 0.278 1
i 5B Reducing sugar —0.698" —0.795" " —0. 267 1
EoBE Total sugar —0.698"* —0.795"* —0. 267 0.998" * 1
A Cl 0.142 0. 389 0.603** —0.234 —0.234 1
B, Nicontine 0.184 0. 259 —0. 256 —0. 306 —0. 306 —0. 080 1
HHF Protein 0.950" * 0. 383 0.042 —0.569" —0.569" 0.168 —0.101
Jifi A 58 {H Shmuk —0.897** —0.624** —0.094 0.814** 0.814** —0.187 0. 004
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45 3% 3 Continued table 3
o=y %y A w el & OB ¥ £ ERT
Chemical composition N P K Reducing sugar  Total sugar Cl Nicotine
WAL K/Cl —0.196 —0.319 —0.241 0.167 0.167 —0.907"* —0.053
BEAR L TS/N —0.892* " —0.708" " —0.122 0.910** 0.910** —0.218 —0.187
BEBL L TS/n —0.460" —0.659" " —0.088 0.811* " 0.811* " —0.178 —0.753* "
AL N/n 0.499" 0.031 0.185 —0.109 —0.109 0.157 —0.724% "
2 EI1R A 5 A P VL L SR L
Chemical composition Protein Shmuk K/Cl Total Tot.al su'gar N/nicotine
sugar/N /nicontine
A N
WP
# K
i 5B Reducing sugar
BB Total sugar
4 Cl
JHH® Nicontine
1 5 Protein 1
Jiti A 5 {4 Shmuk —0.872"* 1
B K/CL —0.201 0.174 1
WAL TS/N —0.812" 0.972"* 0. 211 1
BB IL TS/n —0.208 0,474~ 0. 201 0.660" 1
A B L N/n 0.739" " —0.522" —0.104 —0. 356 0.420 1
W RRBEME L RR R B MG,
Note: * . Correlation is significant at the 0. 05 level; * * . Correlation is significant at the 0. 01 levels.
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Table 4 Total variance explaining the different fertilizations of flue-cured tobacco chemical composition

H K] A BEs fe ] 7
F— R 7 7 TR 7
Initial ei | Extraction sum of Rotation sum of
- nitial elgenvalue squared loading squared loadings
Component o R BIHE e GER BIHE o kR R
h m/ % B/ % i wR/ % B/ % i WY SRR/ %
Total . . ; Total : . ; Total ! . ;
Variance Cumulative Variance Cumulative Variance Cumulative
1 6.490 49,927 49,927 6.490 49,927 49,927 6.056 46. 585 46. 585
2 2.653 20. 410 70. 337 2.653 20. 410 70. 337 2.722 20.938 67.524
3 2.104 16. 185 86.521 2.104 16. 185 86.521 1. 988 15.295 82. 819
4 1. 004 7.723 94. 244 1. 004 7.723 94. 244 1. 485 11.426 94. 244
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Table 5 Component matrix(a) of the factor analysis by the different fertilizations of flue-cured tobacco chemical composition
Jie e I K 715 43 e 5 R - A ] .
e kr Component score coefficient matrix Rotated component loading ¥;j‘:l"”):
; o
Indicator ®1HF %2 HF %3 AT %4 T 1T H2lET 3T BANT lrirfiz:na
First Second Third Forth First Second Third Forth

A N —0.181 0. 044 0.068 —0.259 0. 980 0.093 —0.088 —0.087 0. 946

WP —0.072 —0.092 0.001 0.220 0.970 —0.113 —0.063 —0.038 0.746

K 0.057 0.099 —0.058 0. 659 —0.939 0.071 0.123 —0.210 0. 876

Reducing 0.126 0.079 0.114 —0.208 —0. 882 0.361 0.141 —0.184 0.971

sugar

oy

i‘f‘*% 0.126 0.079 0.114 —0.208 0. 864 0.324 —0.029 —0.344 0.971

Totalsugar

A Cl 0. 060 0.011 0. 460 0.079 0. 864 0. 324 —0.029 —0. 344 0.993

klﬂﬁ)ﬁ . —0.010 —0.351 0.096 —0. 259 —0.654 —0.333 0.216 0.401 0.911

Nicontine

EEU—DE —0.177 0.152 0.068 —0.225 —0. 140 —0.912 0.032 —0.243 0.962

Protein

WA e 0.177 —0.074 0.035 0.039 —0.452 0.878 0.092 —0.011 0. 959

Shmuk

L

ﬁ/g?lft —0.042 0. 040 —0.595 0.243 0.570 0. 780 —0.093 —0.169 0. 980

BEAR L - _ _ /

TS/N 0.167 0.002 0.027 0.015 0.116 0. 048 0.982 0.014 0.984

Ejjintt 0. 064 0.270 0. 001 —0.045 —0.107 0. 040 0.914 0.379 0.970

Bk N/n —0.107 0.343 0.008 —0.020 —0.048 0.170 0.274 0.877 0.984
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F,=0.068X,+0.001X,—0.058X,+0. 114X, +
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0.039X,+0.243X,,+0.015X,, —
0.045X,, —0.02X,,,
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Table 6 Component score sequence of different fertilizations of flue-cured tobacco

IS BIWTHe  BZW TS BT AT G A HE T
Treatment First score Second score Third score Forth score Overall score Sequence
1 0. 288 0.331 0.914 0.799 0.430 4
2 0. 600 —0.022 —1.057 —0. 304 0.085 8
3 0.241 —0.184 —0.362 —0. 284 —0.011 10
4 0.415 0.203 —1.547 1.782 0. 201 7
5 0.537 —0. 488 0.724 —1.744 0.067 9
6 —0.608 —0.418 0. 880 1. 659 —0.059 11
7 0. 205 0. 485 1. 097 0.797 0. 450 3
8 2.103 —1.550 0. 304 0.611 0.775 1
9 —1.086 —1.101 0. 440 —0.715 —0.754 15
10 —1.409 0.048 0.538 0.142 —0.556 13
11 —1.196 0. 644 —0.034 0. 865 —0.337 12
12 —0.353 2.468 0.592 —0.943 0.337 6
13 —0. 846 —0.509 —1.299 —0.322 —0.735 14
14 0. 740 —0. 388 1.414 —0. 855 0. 384 5
15 1. 430 1. 565 —1.248 —0.535 0. 755 2
16 —1.061 —1.082 —1.357 —0.954 —1.034 16
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Component score dendrogram of different fertilizations of flue-cured tobacco
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