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Effects of Leucaena leucocephala Leaf Bio-extract, Pig Manure, Chicken Manure Rice Husk
and Chemical Fertilizer on Growth and Yield of Chinese Kale (Brassica oleracea L.)
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Abstract: This study aimed to investigate the effects of bio-extract from leaves of Leucaena
leucocephala (LB), pig Manure, chicken manure rice husk and chemical fertilizer on growth and
yield of Chinese kales. The experiments in pots in field conditions were carried out between May to
June 2022 employing a randomized complete block design (RCBD) with 7 treatments. Kales
were sprayed once a week with LB solutions at the concentrations of 0-3.0 mL/L/plant. Treating
with 3.0-mL/L LB solution resulted in the highest growth (leaf number, leaf width, stem height) and
fresh and dry weights of kales. RCBD experiments in farmers’ field condition were then conducted
during July to August 2022. The effects of 3.0-mL/L/plant LB (T1) were compared with those of
3.0-mL/L/plant LB in conjunction with pig manure at 37.5 g/plant (T2) or chemical fertilizer (25-5-5) at
25 g/plant in conjunction with chicken manure/rice husk at 25 g/plant (T3). T2-treated kales exhibited
the lowest growth and yield. T1 led to smaller growth and fresh weight compared to those of T3, though
the dry weight of the T1 was the highest. Fresh and dry weights of the T1 were equal to 91.16 and 110%
of those of the T3, respectively. Therefore, partial substitution of chemical fertilizer with LB may maintain

the Chinese kale yield and help reduce the production cost that burdens the farmers.

Keywords: chinese kale, Leucaena leucocephala, bio-extract, fertilizer, yield
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Table 1 Chemical characteristics and plant nutrients of Leucaena leucocephala leaf bio-extract.

Parameters Values measured” Standard**

pH 3.74 4585
Electrical conductivity (dS/m) 2.85 <10
Organic matter (% OM) 6.66 >10
Organic carbon (% TOC) 3.87 -
Sodium (% Na) 59.63 <1
Carbon to Nitrogen ratio (C/N ratio) 8:1 < 20:1
Nitrogen (% total N) 0.51 >0.50
Phosphorus (% total P as P205) 0.07 >0.50
Potassium (% total K as KZO) 0.57 >0.50
Specific gravity 1.03 -

* Analyze the sample at Laboratory Services Department, Institute of Product Quality and Standardization, Maejo Uni-
versity, Chiang Mai
** Department of agriculture (2012)

Table 2 The analysis of soil chemical properties before and after of the first experiment.

Treatment Before experiment After experiment
EC EC
P (dS/m) Pr (dS/m)
Control (T1) 5.36+0.57 1.91+1.20° 5.79+0.21° 1.92+1.19
LB 0.5 mL/L (T2) 5.36+0.57 0.72+0.36° 6.11+0.23° 1.85+0.67
LB 1.0 mL/L (T3) 5.53+0.39 0.85+0.45° 6.15+0.15° 1.19+0.04
LB 1.5 mL/L (T4) 5.26+0.57 0.74+0.23° 6.03+0.38° 1.565+0.48
LB 2.0 mL/L (T5) 5.41+0.12 1.18+0.93° 5.72+0.33° 1.84+0.45
LB 2.5 mL/L (T6) 5.34+0.25 1.23+0.52° 6.02+0.34° 1.57+0.14
LB 3.0 mL/L (T7) 5.36+0.05 0.98+0.56" 6.13+0.15° 1.81+0.36
F-test ns * * ns
C.V. (%) 14.92 1.79 23.43 3.52

*Values are mean + S.E. followed by letters denote group according to Duncan’s Multiple Range Test (p<0.05)
*ns Means not significant difference at p<0.05

Table 3 Analyzed properties of soil used in the present study.

Analyzed value*

Soil Soil after planting in field experimental
Soil properties Before Loucaena Leucaena Chicken manure
: u
Planting , Bio-extract + + Chemical
Bio-extract . .
Pig manure fertilizer
pH" 5.10 5.28 5.53 5.50

Electrical conductivity”(dS/m) 0.09 0.02 0.02 0.02
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Table 3 (continued)

Analyzed value*

Sail Soil after planting in field experimental
Soil properties Before Leucaena Leucaena Chicken manure
Planting , Bio-extract + + Chemical
Bio-extract : .
Pig manure fertilizer

Organic matter”(%) 6.92 2.09 1.80 2.16
Total nitrogen(%) 0.30 0.16 0.20 0.21
Available phosphorus® (mg/kg) 1,390 578 808 366
Exchangeable potassium® (mg/kg) 445 304 317 374
Exchangeable calcium® (mg/kg) 1,390 385 543 454
Exchangeable magnesium® (mg/kg) 167 64.26 94.59 120

YoH (1:2.5 H,0); EC (1:5 H,0); “OM (Walkley and Black method); “N (Kjeldahl method); °P (Bray-2 method); ® K, Ca,

Mg (NHAOAcmethod)

* Analyze the sample at Laboratory Services Department, Institute of Product Quality and Standardization, Maejo

University, Chiang Mai.
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Table 4 Effects of Leucaena leucocephala bio-extract (LB) on growth and yield of Chinese kales in pots at 55 days.

Treatment Lepaefrnslr::ter Le?mi)dth Lle_:Z[h hZiagnr:t di?r:re?er vt;?gsgt W[e)irgyht
(cm) (cm) (cm) )i )i
Control (T1) 553+3.61° 3.20+2.50° 5.08+4.32° 6.09+5.55" 0.04+0.28 1.52+1.83° 0.44+0.61
LBO.5mL/L(T2)  4.18+3.36° 251+2.58° 3.31+3.55° 8.03+7.09° 0.05+0.35 1.58+1.84° 0.35+0.46
LB 1.0 mL/L (T3) 6.13+5.75° 3.62+3.21° 5.03+4.59° 8.15+7.77° 0.06+0.35 1.82+2.03° 0.55+0.68
LB 1.5 mL/L (T4) 4.46+3.70° 1.97+1.59° 3.06+2.82° 570+5.54° 0.05+0.33 1.47+1.79° 0.29+0.40
LB2.0mL/L(T5)  6.61+6.48° 4.17+3.44° 6.20+571" 9.24+7.94° 0.07+0.44 1.89+2.08° 0.61+0.76
LB 2.5 mL/L (T6) 743+6.53° 4.80+3.76° 7.34+6.56° 9.71+10.41° 0.10+0.36 1.87+1.99° 0.52+0.68
LB 3.0 mL/L (T7) 8.53+8.22° 6.05+4.56" 9.01+6.69° 11.45+11.35° 0.15+0.36 2.40+1.93" 0.56+0.75
F-test * * * * ns * ns
C.V. (%) 1.13 1.21 1.14 1.04 0.21 0.93 0.76

* Values are means+ S.E. followed by different letters denote group according at p<0.05 by DMRT.

ns indicate non-significantly different at the same column

Table 5 Effects of Leucaena leucocephala bio-extract (LB) on leaf color of Chinese kales in pot at 55 days.

Treatment Measure the color meter
L* a* b*

Control (T1) 62.09+15.90° 1.45+1.65° 2.3242.10°

LB 0.5 mL/L (T2) 52.17+13.45° 2.21+1.41° 0.81+0.47°

LB 1.0 mL/L (T3) 69.83+10.76" 1.65+1.34° 3.25+2.60"

LB 1.5 mL/L (T4) 49.92+30.30° 2.28+1.82° 2.52+2.44°

LB 2.0 mL/L (T5) 70.43+19.58" 2.76+2.54° 1.94+2.02°

LB 2.5 mL/L (T6) 64.64+20.55" 2.26+2.15° 2.67+2.34°

LB 3.0 mL/L (T7) 73.08+10.08° 5.36+8.90° 4.38+2.29°

F-test * * *

C.V. (%) 3.66 0.91 1.25

* Values are means+ S.E. followed by different letters denote group according at p<0.05 by DMRT.

* significant difference at the 0.05 probability level.
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Table 6 Effects of Leucaena leucocephala bio-extract (LB) pig manure (PM) and chicken manure rice husk (CM) and
chemical fertilizer (CF) on growth of Chinese kales in field experiment at 55 days.

Treatment Leaf number  Plant height Leaf width Leaf length Stem diameter
per plant (cm) (cm) (cm) (cm)

LB 3.0 mL/L/plant (T1) 6.24+1.31°  25.06+6.47°  14.40+3.50°  15.18+2.79" 0.12+0.39
LB 3.0 ml/L/plant+ 5.68+0.85°  28.22+4.90°  14.10+3.36°  15.22+3.11° 0.14+0.52
PM 37.50 g/plant (T2)
CF25g+ 5.92+0.64°  27.30+4.18°  15.04+2.67°  16.32+3.35° 0.16+0.47
CM 25 g/plant (T3)

F-test * * * ns

V. (%) 6.37 5.18 4.56 5.05 0.30

*Values are means+ S.E. followed by different letters denote group according at p<0.05 by DMRT.

ns indicate non-significantly different at the same column

Table 7 Effects of Leucaena leucocephala bio-extract (LB) pig manure (PM) and chicken manure rice husk (CM) and
chemical fertilizer (CF) on yield of Chinese kales in field experiment at 55 days.

Treatment Fresh weight (g) Dry Weight (g)
LB 3.0 mL/L/plant (T1) 110.08+12.45° 13.20+2.69°
LB 3.0 ml/L/plant+ PM 37.50 g/plant (T2) 108.56+37.73° 8.01+3.36°
CF 25 g + CM 25 g/plant (T3) 120.76+21.54° 11.93+4.55
F-test * *
V. (%) 4.73 3.12

*Values are means+ S.E. followed by different letters denote group according at p<0.05 by DMRT.

ns indicate non-significantly different at the same column
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Table 8 Effects of Leucaena leucocephala bio-extract (LB) pig manure (PM) and chicken manure rice husk (CM) and
chemical fertilizer (CF) on leaf color of Chinese kales at 55 days.

Treatment Leaf Color
L* a* b*
LB 3.0 mL/L (T1) 77.09+18.50° 5.23+3.66 8.25+5.31°
LB 3.0 ml/L+ PM 37.50 g/plant (T2) 47.78+8.83° 3.12+5.89° 2.44+1.52°
CF 25 g + CM 25 g/plant (T3) 36.71+5.55° 3.93+1.06° 2.43+1.31°
F-test * * *
C.V. (%) 4.91 1.15 1.6

*Values are means+ S.E. followed by different letters denote group according at p<0.05 by DMRT

* significant difference at the 0.05 probability level.
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