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Effect of Mixed Liquid Fertilization on Growth Responses of Cherry Tomatoes
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Abstract: We evaluated the effect of mixed liquid fertilizer (MLF) on growth responses of plants and soil chemical properties.
To do so, a pot experiment with cherry tomatoes (Lycopersicon esculentum var. cerasiforme) using loam soil was conducted
for 81 days in a temperature-controlled glasshouse, and four N fertilization treatments were laid out in a completely randomized
design with three replicates: control (C), chemical fertilizer treatment (CF), and two rates (MLF-0.5 and MLF-1.0) of MLF treatment.
Soils were periodically sampled and analyzed for pH, EC, total N, inorganic N and total C, and growth characteristics of cherry
tomatoes were measured. During the experimental periods, the pH of MLF soils was higher than that of CF soils. Soil total-N
content increased right after CF-application and ultimately decreased to the level of the control (C) soil, while MLF-application
slightly increased the level of soil total-N and this level remained unchanged throughout the experiment. The levels of soil inorganic
N content increased after application of CF or MLF, but the initial increase disappeared in 56 days after transplanting (DAT).
The dry weight of shoots and roots increased in CF or MLF plants, while the number of fruit increased only in MLF plants.
Whereas soluble solid contents were higher in MLF plants than in the other (C and CF) plants, the titratable acidity was not
different among treatments. However, no consistent effect of N treatments on major elements of the organs of cherry tomatoes
was found. The amounts of N taken up by plants were 0.91 g for CF, 0.61 g for MLF-1.0, 0.43 g for MLF-0.5, and 0.25 g for
control treatments, resulting in greater N efficiency for CF than for MLF.
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Table 1. Temporal variations in pH and EC of the soil after cultivation of cherry tomatoes.

, pH (1:5) EC (dS-m™)
Treatment
14 DATY 56 DAT 81 DAT 14 DAT 56 DAT 81 DAT
C 8.0 a" 8.1 a 8.1 a 010 b 0.07 b 0.08 b
CF 7.7 b 69 b 73 ¢ 0.23 a 0.08 b 0.07 b
MLF-0.5 7.8 a 7.8 a 8.0 ab 0.15 ab 0.06 b 012 b
MLF-1.0 7.8 a 7.5 ab 78 b 0.15 ab 012 a 0.28 a

“C: no fertilizer as control, CF: application of chemical fertilizer, MLF-0.5 and -1.0: application of mixed liquid fertilizer at 0.9
and 1.8 g N/pot, respectively.

YDays after transplanting.

*Means in the same column with different letters differ significantly by Duncan’s Multiple Range Test (p < 0.05).

Table 2. Temporal variations in concentrations of total N and inorganic N after cultivation of cherry tomatoes.

Total N (g-kg™) Inorganic Nitrogen (mg-kg")
Treatment” NH,"-N NO;-N NH,"-N NO;™-N NH,"-N NO;-N
14 DAT’ 56 DAT 81 DAT
14 DAT 56 DAT 81 DAT
C 0.13 b* 012 b 0.13 ¢ 019 b 397 b 1.79 a 0.00 a 2.06 a 0.35 a
CF 0.28 a 0.18 ab 0.16 bc 2541 a 39.43 a 093 a 0.21 a 224 a 0.16 a
MLF-0.5 0.15 ab 0.15 ab 017 b 039 b 13.65 b 3.80 a 0.36 a 331 a 0.36 a
MLF-1.0 0.20 ab 0.20 a 0.20 a 0.90 b 1328 b 1.36 a 0.53 a 0.56 a 011 a

“C: no fertilizer as control, CF: application of chemical fertilizer, MLF-0.5 and -1.0: application of mixed liquid fertilizer at 0.9
and 1.8 g N/pot, respectively.

YDays after transplanting,

*Means in the same column with different letters differ significantly by Duncan’s Multiple Range Test (p < 0.05).
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Table 3. Temporal variations in concentrations of soil total
C after cultivation of cherry tomatoes.

Total C (g-kg")

Treatment”

14 DAT’ 56 DAT 81 DAT
C 2.49 a* 203 b 221 b
CF 2.87 a 2.66 ab 243 b
MLF-0.5 249 a 2.25 ab 247 b
MLF-1.0 253 a 3.08 a 3.00 a

*C: no fertilizer as control, CF: application with chemical
fertilizer, MLF-0.5 and -1.0: application of mixed liquid
fertilizer at 0.9 and 1.8 g N/pot, respectively.

YDays after transplanting,

*Means in the same column with different letters differ
significantly by Duncan’s Multiple Range Test (p < 0.05).
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Table 4. Growth characteristics and fruit quality of cherry tomatoes.

Treatment” Plant height Sh90t dry Rqot dry Frgit dry No. of fruit Soluble soli.d T.itljatable
(cm) weight (g) weight (g) weight (g) (ea) content (°Brix) acidity (%)
C 1181 b” 241 ¢ 19 c 421 b 30 ¢ 6.0 b 11 a
CF 165.2 a 91.0 a 46 a 585 a 41 b 6.1 b 12 a
MLF-0.5 1853 a 459 b 31b 579 a 38 b 6.4 a 11 a
MLF-1.0 1769 a 56.1 b 34 b 65.6 a 50 a 6.6 a 11 a

“C: no fertilizer as control, CF: application of chemical fertilizer, MLF-0.5 and -1.0: application of mixed liquid fertilizer at 0.9

and 1.8 g N/pot, respectively.

YMeans in the same column with different letters differ significantly by Duncan’s Multiple Range Test (p < 0.05).
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Table 5. Contents of major elements in cherry tomatoes.
Major elements
Plant parts Treatment” C N K Mg Ca
(g-kg" (g-kg (g-kg" (g-kg" (g-kg"
Shoot C 384.3 &’ 6.7 b 229 b 19 a 83 a
CF 388.1 a 8.2 ab 204 b 14 a 7.7 a
MLF-0.5 379.1 a 6.9 ab 28.6 a 21 a 89 a
MLF-1.0 3789 a 86 a 29.0 a 1.6 a 7.6 a
Root C 3359 a 81b 16.4 a 31b 144 a
CF 337.8 a 123 a 17.8 a 25 b 95 b
MLF-0.5 3304 a 78 b 15.0 a 34 a 129 a
MLF-1.0 357.0 a 88 Db 128 a 36 a 144 a
Fruit C 429.5 b 10.8 b 326 a 15 a 1.6 a
CF 4455 a 155 a 298 b 1.4 ab 1.6 a
MLF-0.5 432.3 ab 112 b 304 b 1.3 bc 1.2 a
MLF-1.0 436.7 ab 12.7 ab 298 b 12 c 13 a

“C: no fertilizer as control, CF: application of chemical fertilizer, MLF-0.5 and -1.0: application of mixed liquid fertilizer at 0.9

and 1.8 g N/pot, respectively.

YMeans in the same column with different letters differ significantly by Duncan’s Multiple Range Test (p < 0.05).

Table 6. N uptake and N efficiency in cherry tomatoes.

Treatment” I?g/‘gﬁ:;’ N ef(f(i);[:)i)ency
c 0.25 d' NAY
CF 091 a 18 a
MLF-0.5 043 c 10 b
MLF-1.0 0.61 b 10 b

“C: no fertilizer as control, CF: application of chemical fertilizer,
MLF-0.5 and -1.0: application of mixed liquid fertilizer at 0.9
and 1.8 g N/pot, respectively.

YMeans in the same column with different letters differ signifi-
cantly by Duncan’s Multiple Range Test (p < 0.05).

*Not available.
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