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Effects of different fertilization treatments on yield, quality and econom-

ic benefits of lettuce

ZHANG Jing', LIAN Bingrui', JIN Yaru', WANG Jiqing', YANG Jungang’

(1. Hebei North University, Zhangjiakou 075000, Hebei, China; 2. Institute of Plant Nutrition, Resources and Environment, Beijing
Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract: In order to increase the yield of lettuce, improve the quality of lettuce, and improve the economic benefits of
lettuce planting areas in the Bashang area of northwest Hebei, it is necessary to conduct research on the technology of
reducing chemical fertilizers and applying organic fertilizers and microbial inoculants. Shooter 101 was used as the experi-
mental material at the Yunong experimental base in Guyuan county, Zhangjiakou city. Five treatments were designed, in-
cluding no fertilization (T0), single fertilizer (T1), single organic fertilizer (T2), organic fertilizer+reduced 20% fertiliz-
er (T3), organic fertilizer+reduced 20% fertilizer+microbial agent (T4), to study the effects of different fertilization treat-
ments on lettuce yield, quality, and economic benefits. The results showed that compared with TO treatment, T1 and T2
treatments significantly increased lettuce yield and vitamin C content, while soluble sugar content and economic benefits
were also improved; T3 and T4 treatments can not only improve the quality of lettuce, but also significantly increase its
yield, with T4 treatment having the best effect. The lettuce yield can reach 58.96 t- hm™ significantly increasing by
30.99% compared to TO treatment. From the perspective of economic benefits, although T4 treatment has the highest
investment cost of 5835 yuan - hm?, the final economic benefit is also the highest, at 171 000 yuan - hm™. Overall, organic
fertilizer+20% reduced fertilizer +microbial inoculants are the optimal fertilization treatments for lettuce cultivation.
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Table 1 Fertilizer input under different

fertilization treatments (kg-hm™)
I A P Y U
g4 K T 7]
TO 0 0.0 0.0 0 0
T1 600 112.5 262.5 0 0
T2 0 0.0 0.0 6000 0
T3 480 90.0 210.0 6000 0
T4 480 90.0 210.0 6000 30
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Fig. 1 Effect of different fertilization treatments on plant
height of lettuce
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Fig. 2 Effect of different fertilization treatments on the
maximum leaf area of lettuce
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Table 2 Effects of different fertilization treatments on
lettuce yield and yield increase rate

g HAR T kg Fe/(t-hm™) L TO+%
TO 0.67+0.02 ¢ 45.01£1.67 ¢

Tl 0.78+0.02 b 52.65£1.50 b 16.97

T2 0.774£0.01 b 52.27+0.99 b 16.13

T3 0.84+0.02 a 56.66+1.06 a 25.88

T4 0.87+0.02 a 58.96+1.03 a 30.99

A=A E AN FNG FRERORLE 0.05 K EREE. §
[
2.3 AEHEABALEE XA SRR A 00
M 3 W DL Y IR R 2 4R v A SR B 4 AR
RCoE, Hh To B AERMELERC EEN
122.94 mg-kg', T4 A HEAE 4R 2 C & 218 3
239.41 mg-kg", RIAAPUAL+E 20% AL+ A D)
TR R AL RO B 8 3 o AR ATV IR RE B T T, T4
REFRI) 5 B, N 1.65%, 5 TO AbFE 2 8] 5 8 3%
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Table 3 Effect of different fertilization treatments on
quality of lettuce

e w447 C)/ wCHEPERED/ wHRE )/

) (mg-kg" % (mg-kg"
TO 122.94£11.21 ¢ 1.47+0.05 b 355.03£8.31 ¢
Tl 152.06+9.71 d 1.56+0.04 ab 475.59+4.00 a
T2 181.51£10.21 ¢ 1.61+0.04 ab 389.68+6.35 b
T3 210.30+9.71 b 1.62+0.10 ab 407.69+15.74 b
T4 239.4149.71 a 1.65+0.11 a 382.75430.64 be
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Table 4 Effects of different fertilization treatments on
economic benefits of lettuce

AHUE AR ;Y

(7t*hm™) (G *hm™) *hm?)
TO 0 0 0 0 13.50  13.50
T1 3469 0 0 3469 15.80  15.45
T2 0 2460 0 2460 15.68  15.43
T3 2775 2460 0 5235 17.00  16.47
T4 2775 2460 600 5835 17.69  17.10
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