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and Yield of Thai Eggplant (Solanum virginianum L.)
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ABSTRACT: Harvesting and pruning process of asparagus production produce large amount of
waste, that can be used as a plant nutrient. This research aimed to study the optimum ratio of
bio-extract from trimmed asparagus waste for growth and yield of Thai eggplant variety Khai
Tao at Community-based Seed Production, Lamtakong Research Station in Pak Chong district,
Nakhon Ratchasima province. A completely randomized design (CRD) was designed for 5
treatments with 4 replications, 3 plants per replication. The treatments included control (No
spraying bio-extract) and spraying bio-extract from trimmed asparagus waste in the ratio of bio-
extract: water by volume at 1:2,000, 1:1,000, 1:500 and 1:250. The results found that spraying
bio-extract at ratio of 1:2,000 by volume had significantly higher number of flowers per eggplant
plant at 121 days after planting than spraying at other ratios (P < 0.01). However, the yield of
each treatment was not statistically different (P > 0.05). Spraying bio-extract at ratio of 1:2,000
by volume tended to have the highest average fresh weight per fruit and yield per rai. The
production yield increased by 18.4% than the control group. Therefore, spraying bio-extract at
ratio of 1:2,000 by volume could be a suitable ratio for growth and productivity of eggplant.
However, applying bio-extract from trimmed asparagus waste for plants should be used in
conjunction with organic or chemical fertilizers to increase plant nutrition to the soil.
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Figure 1 Process of bio-extract from trimmed asparagus waste
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Figure 2 The experimental plot used to study the spraying of bio-extract from trimmed asparagus
waste to Thai eggplant at 60 days after planting

Table 1 Chemical properties of bio-extract from trimmed asparagus waste used in the experiment

Chemical properties Trimmed asparagus waste Bio-extract from trimmed

asparagus waste

pH' - 3.70
Electrical conductivity (dS/m)’ - 2.30
Organic matter (%)’ - 6.80
C/N ratio’ 12.5:1 13:1
Total N (%)’ 2.80 0.30
Total P O, (%)’ 1.00 0.10
Total KO (%)' 4.30 0.77
Free IAA (mg/L)° - 0.09
N (A% isopentenyl) adenine (mg/L)° - 5.79
N (A% isopentenyl) adenosine (mg/L)° - 0.44

' Department of Agriculture (Department of Agriculture, 2008), > A Handbook of Soil Analysis (Pansu
and Gautheyrou, 2003), > Walkley and Black method (Walkley and Black, 1934), * Wet digestion and
Kjeldahl distillation (Ministry of Agriculture and Cooperative, 2016), > HPLC-RF (Naphrom and Sringarm,
2009), ® HPLC-PDA (Naphrom and Sringarm, 2009)
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Table 2 Chemical properties of soils used in the experiment

Chemical properties Results
pH (1:1) 7.80

Organic matter (%)’ 1.70

Available P (mg/kg)’ 185.799
Exchangeable K (mg/kg)’ 164.545
Exchangeable Ca (mg/kg)’ 3,326.590
Exchangeable Mg (mg/kg)’ 361.996

' Walkley and Black method (Walkley and Black, 1934), * Bray I method (Bray and Kurtz, 1945),

® Extracted with NH OAc pH 7.0 (Pratt, 1965)
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Table 3 Efficacy of bio-extract from trimmed asparagus waste on plant height of eggplant

(Solanum virginianum L.)

Plant height (cm)

Treatment

67 DAP 79 DAP 93 DAP 107 DAP 121 DAP
Control 278 £ 1.1 472 34 75.0 £ 3.5 755+ 1.7 83.0 + 2.9
1:2,000 (v/v) 28.6 + 0.6 46.0 + 2.3 702 +39 76.0 +5.2 90.3 + 2.5°
1:1,000 (v/v) 257 £ 2.7 458 + 2.0 729 £ 4.0 81.1 £33 923 +2.72°
1:500 (v/v) 273+ 22 46.0 + 3.9 753+ 19 765+ 0.8 90.6 + 0.8°
1:250 (v/v) 282+ 1.7 453 + 4.1 742 15 783+ 25 90.9 + 0.7°
F-test ns ns ns ns **
CV (%) 6.58 7.11 4.31 4.00 2.25

** Different superscript letters in the same column are significantly different according to Duncan’s

new multiple range test at P < 0.01, ns = not significant at P > 0.05, ** significant at P < 0.01, CV =

coefficient of variation, DAP = day after planting
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Table 4 Efficacy of bio-extract from trimmed asparagus waste on canopy width of eggplant

(Solanum virginianum L.)

Canopy width (cm)

Treatment

67 DAP 79 DAP 93 DAP 107 DAP 121 DAP
Control 343 +1.9 559+ 1.0 829 £33 85.0 + 5.4° 97.0 + 5.9
1:2,000 (v/v) 34.0+ 3.3 549 + 14 88.0+7.3 93.0 + 2.7° 104.8 + 2.8
1:1,000 (v/v) 324 +28 535 %21 88.9 +1.8 95.1 + 2.0° 104.1 + 6.3
1:500 (v/v) 36.3 +4.38 523+ 4.6 86.3 + 1.1 97.1 +2.0° 117.2 £ 3.2°
1:250 (v/v) 338 +3.3 53.6 +1.2 88.3+0.4 92.1 +2.8° 1105 + 5.4°
F-test ns ns ns ** *¥
CV (%) 9.78 4.52 4.26 3.48 7.95

*P< Different superscript letters in the same column are significantly different according to Duncan’s

new multiple range test at P < 0.01, ns = not significant at P > 0.05, ** significant at P < 0.01, CV =

coefficient of variation, DAP = day after planting

Table 5 Efficacy of bio-extract from trimmed asparagus waste on number of leaves per plant

of eggplant (Solanum virginianum L.)

Number of leaves per plant (leaf)

Treatment
67 DAP 79 DAP 93 DAP 107 DAP 121 DAP

Control 257 +6.2 46.0 + 7.5 103.3 + 9.6 137.3 + 16.6 1545 + 6.7
1:2,000 (v/v) 25,0 +£2.8 50.9 + 3.9 1199 + 12.7 1413 + 134 157.1 + 6.8
1:1,000 (v/v) 257+ 15 46.4 + 5.0 103.5 + 8.5 146.0 + 14.4 156.3 + 6.7
1:500 (v/v) 26.9 + 5.1 458 + 8.0 1249 + 15.2 156.6 + 15.8 165.0 + 8.6
1:250 (v/v) 243+ 4.8 46.9 + 8.3 1093 + 11.2 143.3 + 135 155.6 £+ 9.3
F-test ns ns ns ns ns

CV (%) 17.37 14.23 10.40 9.90 4.89

ns = not significant at P > 0.05, CV = coefficient of variation, DAP = day after planting
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Table 6 Efficacy of bio-extract from trimmed asparagus waste on leaf greenness of eggplant

(Solanum virginianum L.)

Leaf greenness (SPAD reading)

Treatment

67 DAP 79 DAP 93 DAP 107 DAP 121 DAP
Control 345 + 4.0 352+ 1.0 356+ 1.0 323+ 1.6 314 + 0.8
1:2,000 (v/v) 338 + 2.6 38.7 + 1.4 39.0 + 2.4 330+ 1.9° 337 + 2.1
1:1,000 (v/v) 317 +1.6 363+ 1.7 38.5 + 3.4 321 +12° 34.0 + 2.5%
1:500 (v/v) 310+ 19 379+43 383+ 25 357 + 1.0° 375+ 0.5°
1:250 (v/v) 330+ 0.8 364+ 1.6 38.7 + 2.4 327 +1.8° 348 + 1.7°
F-test ns ns ns * **
CV (%) 7.42 6.23 6.47 4.64 4.99

*0< Different superscript letters in the same column are significantly different according to Duncan’s

new multiple range test at P < 0.01, ns = not significant at P > 0.05,
at P < 0.01, CV = coefficient of variation, DAP = day after planting

* significant at P < 0.05, ** significant
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Table 7 Efficacy of bio-extract from trimmed asparagus waste on number of flowers per plant

of eggplant (Solanum virginianum L.)

Number of flowers per plant (flower)

Treatment

93 DAP 107 DAP 121 DAP
Control 88+ 17 92+ 22° 3.6+ 0.5°
1:2,000 (v/v) 132+ 1.1 14.0 + 0.9° 71+13°
1:1,000 (v/v) 10.8 £ 3.0 10.3 + 2.6 52 +0.8°
1:500 (v/v) 13.2 + 3.7 11.5 £ 3.7% 53+ 1.3°
1:250 (v/v) 11.1+ 1.8 10.6 + 1.1* 51+1.1°
F-test ns * *x
CV (%) 21.47 21.12 19.19

*P< Different superscript letters in the same column are significantly different according to Duncan’s

new multiple range test at P < 0.01, ns = not significant at P > 0.05, * significant at P < 0.05, ** significant

at P < 0.01, CV = coefficient of variation, DAP = day after planting
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Table 8 Efficacy of bio-extract from trimmed asparagus waste on yield of eggplant (Solanum

virginianum L.)

Treatment Number of fruits per plant (fruit) Weight per fruit (g) Yield (kg/rai)
Control 27.6 +0.7 54.0 + 4.8 2,6755 + 213
1:2,000 (v/v) 30.5 + 3.0 575+44 3,169.0 + 376
1:1,000 (v/v) 299 + 6.2 55.7 + 6.6 2,963.7 + 392
1:500 (v/v) 33.4 + 32 51.5+29 3,100.0 + 334
1:250 (v/v) 28.4+29 56.6 + 7.1 2,875.4 + 346
F-test ns ns ns

CV (%) 12.23 9.80 11.45

ns = not significant at P > 0.05, CV = coefficient of variation
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