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Comprehensive Evaluation Analysis on Cultivation Effects of Lettuce

under Different Nitrogen Levels

LIN Jun-fang®®, LIN Yi-zhang’, QIU Wu-chang®, WANG Zhen-kun', ZHONG Feng-lin*"", LIN Bi-ying"

(a. College of Horticulture; b. Vegetable Research Institute, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: In order to understand the effects of different nitrogen levels on lettuce growth and qualities, the three-
dimensional pipeline cultivation system, suitable for vegetables hydroponics, was designed independently and
produced, nutrient solution of NO; : NH, =10:0,NO; :NH, =7:1,NO; : NH, =7 : 3 were prepared, respectively,
and then cultivation effects of lettuce (Lactuca sativa L.) under different nitrogen levels were comprehensively
evaluated by using fuzzy mathematics theory, and the analytic hierarchy process (AHP) to determine the weights
of lettuce quality. The results showed that cultivation effect was the best with nutrient solution of NO, : NH," =7 : 3,
followed by NO, : NH," = 7 : 1. Cultured with NO, : NH, = 7 : 3, the yield of lettuce, contents of chlorophyll,
soluble sugar, soluble protein in leaves were the highest, and nitrate content was at least, so that the comprehensive
quality was the best. Therefore, AHP has a better applicability for synthetically evaluate the cultivation effect of
lettuce under different nitrogen levels, which helps to get the optimum nutrient solution in south facility pipeline
for lettuce cultivation.
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Table 1 Effects of nitrogen levels on sensory quality of lettuce
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Treatment Leaf number Stem diameter (cm) Above-ground FW (g) Under-ground FW (g)
P, 31.2a 2.043a 115.21b 17.86b
P, 25.6b 1.798b 136.13a 21.28a
P 28.9a 1.609b 152.53a 23.52a
[ 5Bt 5 A R REFR R 22 5 35 (P < 0.05), Al
Data followed different letters within column indicate significant difference at 0.05 level. The same is following Tables.
F 2 AR KCE X S8 T 5k BT 52
Table 2 Effects of nitrogen levels on nutrition quality of lettuce
IbF LRSS yig ATV AR e THRER 2
Treatment Chlorophyll (mg g ") Soluble sugar (%) Soluble protein (mg g ) Nitrate (mg kg ™)
P, 1.5099a 0.100b 0.122b 859.7a
P, 1.5678a 0.150a 0.100b 569.5b
P, 1.8034a 0.330a 0.193a 397.9¢c
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Fig. 1 Lettuce comprehensive quality hierarchy diagram
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Table 3 Judgment matrix and consistency examination
O'(ThTz) Tl'(cla"' B CA) Tz'(CSa"' 5 Cs)
o T, T, T, C, C, C, C, T, Cs Cs C, Cq
C, 1 2 12 2 C 1 3 4 12
T, 1 1 C, 12 1 1/3 2 C, 1/3 1 1 1/5
C, 2 3 1 3 C, 1/4 1 1 1/5
T, 1 1
c, 12 12 13 1 C, 2 5 5 1
L=2, CR=0 L=4.0710, CR=0.0263 A=4.0211, CR=0.0078
FAKEREE
Table 4 Weights of each layer
A2 L5 fh BT Comprehensive quality of lettuce (O)
— 2 48h5 Ist-indicators JBCE f T Sensory quality (T)) BRI Nutritional quality (T,)
AU A Weight 0.5 0.5
Y448 %5 2nd-indicators C, C, C, C, Cs Ce C, Cq
(A Weight 0.2609 0.1689 0.4512 0.119 0.3013 0.0971 0.0909 0.5107
JSAE Y Total weight 0.1305 0.0845 0.2256 0.0595 0.1507 0.0486 0.0455 0.2554

Cy: MG Cyr 2545 Cyr M L AFEFEL; Cyr MU BPAEE TR Co: MH4RES; Co TTIHIEM, o TTRPEER 1 Cy: iHIREL
C,: Number of leaves; C,: Stem diameter; C;: Fresh weight of above-ground; C,: Fresh weight of under-ground; Cs: Chlorophyll; Cg: Soluble sugar; C,:

Soluble protein; Cy: Nitrate.
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Table 5 Lettuce quality corresponding fuzzy evaluation relation matrix R

LR 4 eyl Hb b PR
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Leaf number Stem diameter Above ground FW  Under ground FW  Chlorophyll Soluble sugar Soluble protein Nitrate

P, 1.0922 0.8892 0.8558 0.8551 0.9280 0.5172 0.8819 0.7084

P, 0.8961 1.0104 1.0112 1.0188 0.9636 0.7759 0.7229 1.0694

P; 1.0117 1.1291 1.1330 1.1261 1.1084 1.7069 1.3952 1.5306
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BT 3 MR R R ACE B R T LR BV, 45
JEW NO, : NH, =7 : 3 BB IR GO BT,
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