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"N tracing technique based evaluation of entropy weight
coefficients of water and nitrogen coupling
schemes for flue-cured tobacco

YAN Jian-wen

(Civil & Construction Engineering Institute , Xi’an University of Technology »Xi’an,Shaanzi 710048 ,China)

Abstract: [Objective) This study aimed to select the best water and nitrogen coupling scheme for high
quality and high yield, water-saving and fertilizer-saving tobacco production. [Method) Using K326 as tar-
get,two factors including irrigation amount (400,500,and 600 mm) and fertilizer amount (N labeled 90,
120,and 150 kg/hm*) were designed,and quality and yield of tobacco,irrigation water use efficiency and
fertilizer N use efficiency under different water-nitrogen treatments were determined. Then, principle com-
ponent analysis (PCA) and entropy weight coefficient evaluation model were used to evaluate different
schemes. [Result] Different water and nitrogen coupling treatments had significant effects on tobacco qual-
ity and yield. PCA shows that tobacco quality of T5 treatment (500 mm irrigation amount—+ 120 kg/hm?’
fertilizer N amount) was the optimal,followed by T4 (400 mm irrigation amount-+120 kg/hm?* fertilizer N
amount) , while tobacco quality of T7 treatment (400 mm irrigation amount+ 150 kg/hm?* fertilizer N a-
mount) was the worst. Entropy weight coefficient method shows that the entropy weight coefficient value
of T4 was the highest with the yield of 2 511.5 kg/hm?®, the irrigation water use efficiency of 0. 63 kg/m*,
the fertilizer N use efficiency of 40. 49% ,and the comprehensive quality index of 2. 59. [Conclusion)] T4
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was the best water and nitrogen coupling scheme for high quality and high yield flue-cured tobacco produc-

tion.

Key words: water and nitrogen coupling;entropy weight coefficient;tracing technique;flue-cured tobac-
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TR T 7E - A AR E, 1 pH R 5. 88, & A1
BLBT 14.34 g/kg, AL A 121. 88 mg/kg, M A4 W
26.20 mg/kg, AT 207. 90 mg/kg,

1.2 RIeigit

B AE H 7K U8 F A% B g i 2898 AL (4 m X 2
m) AT, HEEUE A K326 kb, A2 B h
FeH 12 Bk ATHE 1.2 mu BREF 0.5 m,
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Table 1 Experimental design of water-nitrogen coupling for flue-cured tobacco

e MU/ (g + ) HEMEH: /mm Irrigation aI‘{li)‘LlnT ‘
Treatment N application ﬁﬂ‘ﬁﬁ}] . HE A ) EE'#L?J] it
Root-extending stage Vigorous stage Maturity stage Total

T1 90 120 160 120 400
T2 90 150 200 150 500
T3 90 180 240 180 600
T4 120 120 160 120 400
T5 120 150 200 150 500
T6 120 180 240 180 600
T7 150 120 160 120 400
T8 150 150 200 150 500
T9 150 180 240 180 600
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Table 2 Effect of water and nitrogen coupling on chemical components of flue-cured tobacco chemical components
b0 ‘Jilflﬂﬁ/i H/EL/, JI[‘?#?L/ /‘5‘13/7 %/7 #%W 54 ’E—LWLE @F%AL‘K
Treatment (mg ‘g D) (mge+g 1) (mg'- g b (mg * g b (mg * g D) . SL}gar/ . .Nlt.rogcn/. Pota'ssmm/'
Nicotine Total N Reducing sugar  Potassium Chlorine nicotine ratio  nicotine ratio  chlorine ratio
T1 24.55d 23.07 de 221.41 ab 24.15 ¢ 2.29 a 9.02 b 0.94 b 10.55 ¢
T2 22.88 e 22.16 e 228.07 a 23.48 ¢ 1.99 ¢ 9.97 a 0.97 ab 11.77 b
T3 23.08 e 21.78 e 228.87 a 23.96 ¢ 2.15 ab 9.93 a 0.94 b 11.13 ¢
T4 26.22 ¢ 24.14 d 201.44 d 26.77 a 2.06 b 7.69 cd 0.92 b 13.00 a
T5 25.36 cd 23.59d 201.05d 26.88 b 2.08 b 7.93 ¢ 0.93 b 12.95 a
T6 23.24 e 23.80 d 210. 47 bed 23.47 ¢ 1.94 ¢ 9.06 b 1.02 a 12.11 b
T7 31.35 a 29.46 a 198.59 d 26.82 a 2.04 b 6.34 a 0.94 b 13.12 a
T8 29.24 b 27.56 b 206.95 cd 27.73 a 2.25 a 7.08 d 0.94 b 12.31 b
T9 26.06 ¢ 25.45 ¢ 216. 14 abc 25.68 b 2.16 ab 8.30 ¢ 0.98 ab 11.88 b

TE < [ 50 B 5 bn AN R /NG 5 B 35 7R 28 5 3 (P<C0. 05) . TR,

Note; Different lowercase letters in each column indicate significant difference (P<C0. 05). The same below.
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Table 3 Appropriate zones of chemical components of flue-cured tobacco

5k R i/ BA/ & 5/ w/ BEDE L Rk L FIAE L
me (mg+g ) (mg+g (mg+g D (mg+g D Sugar/ Nitrogen/ Potassium/
Index D2 — . ) . . . . . .
Nicotine Total N Reducing sugar Potassium nicotine ratio  nicotine ratio  chlorine ratio
I ECYE Bl Appropriate zone 22~28 20~25 180~220 =25 8.5~9.5 0.95~1.05 =8.0
F4 AEEELERSWHLELRDE SFEERTES®E
Table 4 Weight coefficients and contribution rates of main chemical components of flue-cured tobacco
— BEDE L R L P L
- HH A R&d»?ﬁ ap Sugar/ Nitrogen/ Potassium/ e e
Esy Nicotine Total N educing Potassium nicotine nicotine chlorine A#q{ﬂ: & re/ % rr/ %
Factor sugar . . . Eigenvalue
(X1) (X3) (X)) (X ratio ratio ratio
’ (X5) (Xs) (XD
/1 0.967 0.922 —0.299 —0.423 0. 820 —0.073 —0.434 4,393 41.73 81. 97
/2 —0.028 —0.272 0. 850 0.831 —0.459 —0.761 0.734 1. 345 40. 24
x5 AEKEBELENERRRESENS ERAKFARIWUED EREEFMARROFE
Table 5 Comprehensive quality index, IWUE, Ry ,total irrigation amount and yield of
flue-cured tobacco under different water-nitrogen treatments
D A
i h B2 LT (VD IWUE/ , YA 7 e/ (kg » hm™?)
Comprehensive . Rn/ % .
Treatment L (kg *m— %) Flue-cured tobacco yield
quality index
T1 1.97 0.49 b 47.57 a 1947.2
T2 1.25 0.44 be 45.16 ab 2198.7
T3 1. 56 0.37 ¢ 48.58 a 2 244.8
T4 2.59 0.63 a 40. 49 be 2 511.5
TS 2.69 0.51b 42.97 b 2 563.2
T6 1.53 0. 46 be 44.11 ab 2 734.2
T7 1. 00 0.52 b 34.42 d 2071.3
T8 1. 46 0.50 b 37.51 ¢ 2 489.9
T9 1. 46 0.39 ¢ 37.64 ¢ 2 366. 2
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Entropy weight coefficient values of different water and nitrogen coupling treatments for flue-cured tobacco
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