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Effects of bio-extract from vegetables and fruits waste on the growth of lettuce
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Abstract

The study on the effect of bio-extracts from vegetables and fruit waste on the lettuce growth, such as Green Oak,
Mini Cos, and Red Cos lettuces by producing bio-extract 5 formulas. The treatments, (T1) pineapple peel: molasses (3:1);
(T2) banana peel : molasses (3:1); (T3) soybean meal : molasses (3:1); (T4) pineapple peel : soybean meal (3:1) and (T5)
banana peel : soybean meal (3:1) were fermented at a reaction time of 30 days. The pH and EC value during the
fermentation were measured and the physical property of the bio-extract was observed. Some mineral nutrients (N, P, K) of
bio-extract were also analyzed at the final. The pH and EC values were shown in the range 3.70 - 3.31 and
10.55 - 12.37 mS/cm, respectively. The mineral nutrient concentration in each bio-extract showed significant statistical
differences (P<0.05). The highest N and P values were measured in the formula T3, while the highest content of K value
was found in the formulas T2 and T5. Then, the experiments were conducted with two ratios of bio-extract : water to use as
1:500 and 1:1000 v/v. Then, those ratios of them were watered every 4 days for determining growth rates to compare with
water and chemical fertilizer 16-16-16 (control). The result indicated that Green oak which was treated with the formula T4;
(1:1,000 v/v) showed the highest leaf number, plant height, canopy width, and fresh weight (30.62+3.47 g). While the
formula T5; (1:500 v/v)presented the highest yield of Mini Cos lettuce (57.46+9.00 g) and Red Cos lettuce presented the
highest yield (35.92+6.22 g) when treated with the formula T5, (1:1,000 v/v).

Keywords: bio-extract, green oak, mini cos, red cos, lettuce
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4m9 LT Tulngia (%) Noanesa (Raanin/ans)  Tnunaidas (%)
T1 wlaenduilzan 0.1240.01° 163.29+0.00° 0.33+0.02°
T2 wlaannaae 0.09+0.01° 182.96+0.00° 0.37+0.01°
T3 nNdawEes 0.16+0.01° 297.73+5.68° 0.27+0.02°
T4 Waendutzsa+nindamaes  0.14+0.01% 199.36+5.68° 0.26+0.00°
5 Waenndae+nndawiaes 0.12+0.01° 261.66+0.00" 0.39+0.01°

= waneime : snesnuanseiuluwsazpedlAeaTul A uuAnseTuat diud Aynneadia (P < 0.05)
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7eml AR 1:500 LAy 1:1000 v/v ﬂ@uuqllﬂélmV]ﬂ@@U IG‘]ﬂﬂ@\'ﬁqﬂﬂqﬁ‘m@qq\‘iﬂm@ﬂummﬂﬂuquuﬂﬂqﬂqv‘lﬂquﬂq

pH wazen EC Tanasuudasllsannmem 3

A19199 3 AnuaNTRTeImINTININAIUAT pH UaYAN EC NAIN191aRaNa

pH EC (mS /cm)
a‘;m? 1 A o A 1 A o A

NAULRARAIN NAILARANN NAULAIRAIN NS RN

T1 (1:500) 5.89+0.01 1.33+1.53
3.70+0.01 12.37+0.03

T1 (1:1000) 6.18+0.02 1.02+1.53

T2 (1:500) 5.72+0.01 1.22+1.15
3.31£0.02 12.36+0.01

T2 (1:1000) 6.07+0.02 0.96+1.00

T3 (1:500) 5.80+0.09 1.28+1.15
3.37+0.01 10.74+0.07

T3 (1:1000) 6.02+0.03 1.26+1.00

T4 (1:500) 5.89+0.04 1.15+1.53
3.44+0.01 10.73+£0.04

T4 (1:1000) 6.15+0.02 0.93+1.15

T5 (1:500) 5.71£0.02 1.25+1.53
3.58+0.01 12.17+£0.02

T5 (1:1000) 6.03+0.02 1.01+£1.53

ANANT97 3 wamanaianuulacan pH uazAn EC samiwiindanmie 3 AAINAULATUAINITIAD
a9 wudmaindaniwia 3 gRsiauntsideansilan pH eglugas 3.76 - 4.30 Wevhundeansiuinlan
(1:500, 1:1000 viv) aziiAn pH geiiuae/lugas 5.80 - 6.18 wazAn EC faunisieansilsn 10.73 - 12.37
mS/cm ndIn213aatuEngan nsatinan (1:500, 1:1000 v/v) Wud1AN EC ogludaq 0.92 — 1.33

mS/cm
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4RIV 4 FU UATYINNNFIAAMHNNNTING A2NES LAz uUlL dpauann 3 Ju nahlsuansdmnanei 4-7

A9 4 NATBIUNUNNTININGY 5 gRssianisiasIeasEnadnINAsaTa LU LgARILAN

Ay (o) AIINGA (TH.) ANNNFINIINK (1) dvingn

w 15 4u 30 154U 30 §u 15 4u 30 fu (nFu/p)

T1 (1:500) 7.2¢05° 178422 18.4%1.9%  226+21%°  19.3x0.9°  27.1:2.2°  47.2+19°
T1 (1:1000) 8.020.8" 16.0£1.4° 19.641.3°  23.6+2.9% 13.0¢1.9°  29.1+1.0° 45.8+1.9%
T2 (1:500) 8.3+1.0"  19.5+0.6° 17.421.1°  22581.3%°  21.1232"  31.1+1.2° 53.8+9.9%°
T2 (1:1000)  10.0#0.8"  183+12™  18.1#0.5°  253+3.0°  209+22%  288+21°  47.6+82%
T3 (1:500) 10.5+1.0° 19.2+1.0° 21.4+1.9° 22.9+1.1%  202¢34%°  20.5+2.8° 44.0+4.9%

ab d

T3 (1:1000) 8.8:0.5°  19.0+0.8 18.9+1.0 21.9+1.9° 15.842.1%°  28.241.9°  41.446.7™

ab ab ab

T4 (1:500) 8.0£0.0°  17.8+1.5 19.741.4 22.913.9 227+27°  291+1.0°  44.8+2.1%

T4 (1:1000) 7.50.6° 16.241.0° 16.841.5°  245+1.9° 16.322.9°  16.9+1.0° 43.520.8°

T5 (1:500) 9.3+0.5"  20.0¢0.0°  19.6+1.5"  21.2#1.4°  20.9+3.4%°  31.3+1.4° 57.5+9.0°
T5 (1:1000) 9.5+0.6"  18.8:0.6°  19.1x1.1% 231229  20.8+2.0°  29.841.0°  53.5+6.6™
T6 (ﬁq) 7.0+1.4° 15.0£2.4° 16.1+0.5° 24.141.4° 13.0£2.1°  24.5+1.8% 40.5+2.3°

T7 @l NPK)  8.0+0.8°  15.8+2.8°  153%1.5°  24.8+3.1°  182+33°  24.9+31%°  544454%

* aeme) : SnwshuansinsiuluusazpedilifaTulanuuansaiuetnsliladdeynieada (P < 0.05)

2.1 ATADA NIAITYIBINNARAANIR UG BADAINBIAALGRTUMNNTININIUANFATY (AN9797 4)
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: =g o 8 , = o+ = A o aa a Y TR
wainsinsangannamaaesi idunilanssisanslidandl luansnadniifineaninissnaeeiiudndaningss T5
(1:500 v/v) AaigaNnaRstyAuateuly AnsndeTeanuazAi minangengaaanviniy 20 lu 31.3+1.4
WAy 57.5+9.0 iummNAs Anaau IagauminaanlafAsnnndanisldijaiaiuaznissasosiinlanedie

o o o o

edAty doudnadsiiaeansasaiinlanlinauanresiinganieausnge 40.5+2.3 niu/e
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Aty (lu) ANGY (T3.) ANUNAWNNTIN (T3)  dhwmeinan
ang
15 34 30 3% 15 344 30 3% 15 344 30 (NFu/mL)
T1 (1:500) 9.0:0.0°  16.2¢2.5"°  9.4+1.3° 20.643.2° 17.11.8°  31.843.1% 24.9+6.8°

T1 (1:1000) 8.2+0.5°  11.8+1.2°  10.620.6" 18.142.3° 15.74¢2.6%°  24.442.7" 14.3+4.2%
T2 (1:500) 9.8:0.9°  15.8t1.5"  12.2+0.9° 14.0+1.8° 15.2¢1.2° 205257 14.6+7.7%
T2 (1:1000) 10.0£0.0°  16.2£0.9° 11.6£0.9°  16.0+1.6" 16.242.4%  24.9+2.2% 24.05.9"
T3 (1:500) 9.8+0.5"  16.5+1.3"  12.0+1.1° 11.622.3° 16.3+1.7°  13.0+1.8° 15.0+1.3%
T3 (1:1000) 9.8+0.5"  15.3+1.0° 11.5¢1.3"°  13.4426° 13.840.6°  19.8+1.3° 13.3+3.4°
T4 (1:500) 8.5+0.6%  14.841.5°  10.2¢1.1° 17.4£1.1% 16.0£2.0°  28.621.9" 18.420.7°

T4 (1:1000) 9.0:0.8°  17.2421%"  11.3+1.3°  16.9+1.2% 18.121.9°  29.6+1.3% 30.6+3.5%

T5 (1:500) 10.0¢0.0°  15.5+1.9%°  12.5:0.4° 15.0¢3.2°°  15.9+24%  22.3+1.0° 13.3+5.7°
T5 (1:1000) 9.0£0.0°  15.3+1.0°  11.120.9% 14.3+1.0°  13.5:0.6°  21.0£2.2° 15.0+4.9™
T6 (1) 8.0£0.0°  12.5¢1.3°  10.2+2.0% 18.9+1.6° 17.9+1.4%  29.6+3.6™ 13.9+3.6™

T7 (fe1 NPK) 8.2+0.5p°  18.2+2.1° 9.842.1° 16.8+3.1% 19.2+1.9° 33.2+1.3° 35.1+4.4°

e ;. SnesuansAiuluwssraesulifaafuiaNLaNAsiRetslTud Ayn1eadia (P < 0.05)
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. 15 44 30 u 15 44 30 u 15 44 30 du (NF/61)
T1 (1:500) 8.5+0.6 8.8+0.9° 14.4+2.5° 17.8+2.0° 18.242.1° 17.4£3.1° 21.141.5%
T1 (1:1000) 8.8+0.5 8.0+0.8° 14.8+1.1° 18.0£1.5° 17.2+4.1% 17.8+0.5° 18.9+4.2°
T2 (1:500) 8.0+0.0  12.33+1.0° 9.8+1.2° 24.641.2° 13.2+1.0°  31.0¢4.1%  23.2+3.3%

T2 (1:1000) 8.0+0.0 14.3+1.0° 11.641.0% 23.9+1.3° 11.1+0.9° 35.4+2.5° 27.941.3°
T3 (1:500) 8.020.0 11.840.9" 10.4+1.4° 23.7+1.8°  13.9+3.1%  35.9+1.2° 25.9+2.9°
T3 (1:1000) 8.0+0.0  13.2¢0.9°  115£1.4%  228+15°  105:3.7°  30.4+3.2% 20.2+5.2%
T4 (1:500) 8.0+0.0 8.5+1.7° 14.7+3.0° 18.322.5  14.6+3.3" 16.9+1.9° 17.8+2.9%
T4 (1:1000) 8.840.5 7.840.9° 14.0£1.1%  17.9221%  14.6+31°  19.4+3.1° 20.8+1.6°
T5 (1:500) 8.310.5  115+06°  123+22"  241+42°  16.6+4.0°  30.942.9°  28.9+6.8%
T5 (1:1000) 8.3+0.5 143105  11.5£1.4%°  228+1.5°  12.8+4.8°  32.0+2.9° 35.946.2°
T6 (1) 8.0+0.0 11.20.9" 9.2+1.0° 20.6+0.8%  12.9+0.9°  30.524.9°" 17.940.6°

17 NPK)  7.7405  145:0.6°  9.4+0.8°  21.6+05"  12.2+25"  31.4x23"  315+3.7"

= wneg] - SnesnuanseiuluwsarredulinafuipNuansAsiueteilild Ayn1eadia (P < 0.05)
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dl 1 ?3/ o a a 1 v ‘I3 o val a o
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= A = =, , A o a o o o a . \
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