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Table 1 Effectiveness of bio-fertilizer from soybean seed mixed with

sliced pineapple fruit fermentation on height of Chinese kale yields

Height (centimeter)

Treatment 14d 21d 28d 35d 42d 49d 56d

Sprayed with 3.8 7° 8.6 12.2¢ 14.2¢ 18.6° 22.4¢

Plain water

(Control)

Urea (25 kg. 38 86 11.6° 163 236  261°  29.6°
/rai)

Biofertilizer: 36 87 1L7F 161° 2428 259®  290°
water (1:100)

Biofertilizer: 39 86 10.7°  16.1* 2307 256™ 28.17
water (1:200)

Biofertilizer: 38  82° 101" 155° 206"  25.1°  265°
water (1:300)

FTest ns P P P ™ P P
CV. (%) 131 3.1 4.0 24 34 22 2.3

ns = non-significant difference

** highly significant difference at 1% probability level by Least Significant
Difference (LSD)

a,b = different alphabet in a column showed highly significant difference

(P<0.01)
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Table 2 Effectiveness of bio-fertilizer from soybean seed mixed with

sliced pineapple fruit fermentation on leaf number of Chinese kale

yields
leaf number

Treatment 14d 21d 28d 35d 42d 49d 56d
Sprayed with Plain 27 33 41° 51° 58  64°  7.0¢
water (Control)
Urea (25 kg./rai) 27 390 55 60 720 78 83
Biofertilizer: 27 38 54 590 722 78 81
water (1:100)
Biofertilizer: 27  38° 47° 58 67t 75> 79°
water (1:200)
Biofertilizer: 28 35 44> 56> 64> 73° 78
water (1:300)
FTest ns * e P P P e
CV. (%) 8.6 4.6 40 45 3.4 26 24

ns = non-significant difference

* significant difference at 5% probability level

** highly significant difference at 1% probability level by Least Significant
Difference (LSD)

a, b = different alphabet in a column showed highly significant difference

(P<0.01)
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Table 3 Effectiveness of bio-fertilizer from soybean seed mixed with
sliced pineapple fruit fermentation on leaf width of Chinese kale

yields

Leaf width (centimeter)

Treatment 14d 21d 28d 35d 42d 49d 56d

Sprayed with 1.6 244 33 46 519 544 61°

Plain water

(Control)

Urea 1.7 3.2° 4.2° 5.7° 65°  6.9° 8.1°
(25 kg./rai)

Bio-fertilizer: 1.7 30°  41° 5.6 6.6% 6.9° 8.2°

water (1:100)

Bio-fertilizer: 1.7 29 40® 55  63° 66° 19°

water (1:200)

Bio-fertilizer: 1.6 27¢  37°  52° 55 61°  75°
water (1:300)

F-Test

X% X% *% *% X% *%
ns

CV. (%) 116 5.6 4.4 29 2.7 24 3.0

ns = non-significant difference

**highly significant difference at 1% probability level by Least Significant
Difference (LSD)

a, b = different alphabet in a column showed highly significant difference (P<0.01)
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Table 4 Effectiveness of bio-fertilizer from soybean seed mixed with
sliced pineapple fruit fermentation on petiole length of

Chinese kale yields

petiole length (centimeter)

Treatment 14d  21d  28d 35d 42d 49d  56d
Sprayed with 1.6 14> 23¢ 31° 379 39° 42°
Plain water

(Control)

Urea 16 25 35 45  50° 54  62°
(25 kg./rai)

Bio-fertilizer: 1.7 250 34 45 49® 54 6.1°

water (1:100)

Bio-fertilizer: 1.6 23 325 45 47 50° 5.3°
water (1:200)
Bio-fertilizer: 1.7 1.7° 320 4.2° 4.5¢ a.9° 5.1°

water (1:300)

F-Test ns *% *% *% *% *% *%

CV. (%) 11.7 100 6.0 3.8 3.5 2.9 4.8

ns = non-significant difference

** highly significant difference at 1% probability level by Least Significant
Difference (LSD)

a, b = different alphabet in a column showed highly significant difference

(P<0.01)

5. thwihanvasiunzii
nslideimindanmandavdeuarduuysalu

Snardusietuna oy Se fuaroradotwiinanaziid

91y 56 Ju Tnenuin avdlundamudd 3 A5 0etmin

= o & Y q' ) v v
FAININIINA UNADILALFUULIAN TLAUANMUWNTY 1:100

a0 a

fiAadguntinangaan (46.64 nusadu) unneseg1alid

o o

WodAgynad s (P>0.05) WaTeuisuiuazinlunin

a

wud?t 2 (M3lddeyise) TuvaenInuudi 1 (nguaiunm)
laildle funwinaetosiian deuaninalu Table 5
aAUsENa

n1sfinwiaselinudn Uszdnsainveanisldde
win@anmildannimdnaundesuagdudysaanunsaiiia
nardnluwlasmganaziniugingsunen lnenuitgns
drunauiegavvesdeumdndininseundaududu
WY U nanon1913 iAulALazNaNAAUDIAZYET §9979

= 2 @ A o A al 1%

diaananluwdndwndesd Tngduii vsenouluse
a S o A ay oo
duvseinguining lnelangegednsaesilundnduiay
579 lulasiauusiinisgesaansen (Wanchai, 19841091

msuiinsuiudulzsadaiiouluilusiauBromelain) Wu



Y. Chumpol et al. / PRAWARUN AGRICULTURAL JOURNAL (2021, 18(1): 34-40 38

Table 5 Effectiveness of bio-fertilizer from soybean seed mixed with

sliced pineapple fruit fermentation on weight of Chinese kale fresh

tree yields
Treatment Chinese kale fresh yield
(gm./tree)

Sprayed with Plain water 29.8°
(Control)
Urea (25 kg./rai) 46.3°
Bio-fertilizer:water (1:100) 46.6°
Bio-fertilizer:water (1:200) 38.6°
Bio-fertilizer:water (1:300) 33,9
F-Test **
CV. (%) 7.1

** highly significant difference at 1% probability level by Least Significant
Difference (LSD)
a,b = different alphabet in a column showed highly significant difference

(P<0.01)
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ABSTRACT
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The objective of this research is to determine the efficiency of bio-
fertilizer from soybean seed mixed with sliced pineapple fruit
fermentation on growth of Chinese kale (Brassica oleracea L.) and to
study its appropriate ratio for replacing the urea fertilizer. The
experiments were conducted on field to determine the growth of Chinese
kale in response to bio-fertilizer as a supporting medium. The treatments
were arranged in a completely randomized design with 5 treatments on
4 replications as follow. 1 plain water (0:1), treatment 2 only Urea
fertilizer (25 kg/rai), treatment 3. Bio-fertilizer:water (1:100 v/v),
treatment 4: Bio-fertilizer:water (1:200 v/v) and treatment 5 Bio-
fertilizer:water (1:300 v/v). And then, data were investigated and
recorded on growth parameters; stem height, leaf number, leaf width,
petiole length and weight of Kale fresh tree. It was found that the ratio
of bio-fertilizer of soybean seed mixed with sliced pineapple fruit
fermentation and water and urea fertilizer had influenced on the growth
parameters of Chinese kale at 21, 28, 35, 42, 49 uaz 56 day after planing.

Chinese kale in treatment 2 only urea fertilizer had the greatest influence
on stem height, leaf number, leaf width and petiole length of kale with
no significant difference (P>0,05) when compared with treatment 3
(2:100). In addition, kale at 56 day after planing in treatment 3 (1:100)
was the highest of weight of fresh tree (46.6 g) with not significant
difference (P>0,05) when compared with the treatment 2 (46.3 g). In
this research, it can be concluded that the percentage ratio of bio-
fertilizer of soybean seed mixed with sliced pineapple fruit fermentation
and water as the ratio of 1:100 showed the best result as same as the
result of using Urea fertilizer, and bio-fertilizer has an influence on the
growth of Chinese kale
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