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GRAPHICAL ABSTRACT ABSTRACT

The objective of this research was to study the effect of using

vermicompost and photosynthetic bacteria on the growth and yield of

Chinese kale (Brassica oleracea var. Alboglabra). The experiment was
conducted using a completely randomized design with seven treatments
and four replications. The treatments included: no fertilizer application
as the control (T1); application of chemical fertilizer formula 15-15-15

(T2); application of vermicompost at 250 kg/rai (T3); vermicompost at

500 kg/rai (T4), foliar spray of photosynthetic bacteria at a ratio of 50 mL
per 20 L of water (T5); foliar spray of photosynthetic bacteria at a ratio of 100 mL per 20 L of water (T6); and vermicompost at 500 kg/rai
combined with foliar spray of photosynthetic bacteria at a ratio of 100 mL per 20 L of water (T7). The results showed that at the time of
harvest, 50 days after transplanting, treatment 2 (chemical fertilizer 15-15-15) produced the highest growth and yield of Chinese kale. However,
this was not statistically different from T7, where vermicompost at 500 kg/rai was combined with a foliar spray of photosynthetic bacteria at
a ratio of 100 mL per 20 L of water. This study concluded that using vermicompost at 500 kg/rai in combination with photosynthetic bacteria
spray at 100 mL per 20 L of water can serve as an effective alternative to chemical fertilizers in Chinese kale production. The findings provide
a model for organic farming that promotes quality of life, better health through a cleaner environment, increased product value, and economic
sustainability for farmers. However, further field trials and on-farm research should be conducted before promoting widespread adoption of
these results.
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Figure 1 Experimental design for studying the
efficiency of using vermicompost and
photosynthetic bacteria on the growth
and yield of Chinese kale
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Table 1 Some soil properties before the study

Parameters Values Criteria
Sand (%) 63.4 -
Silt (%) 26.1 -
Clay (%) 10.5 -
Soil texture Sandy loam -
pH 6.73 Neutral?"?*
Electrical conductivity (dS/m) 1.24 Non-saline®”
Organic matter (%) 1.73 Medium®”
Total nitrogen (%) 16.30 Low™
Available phosphorus (ppm) 4.79 Low™
Available Potassium (ppm) 34.42 Low™

Table 2 Some properties of vermicompost
Parameters Values

pH 7.86
Electrical conductivity (dS/m) 3.48
Total nitrogen (%) 272
Total phosphorus (%) 2.59
Total potassium (%) 2.47
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o w
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adensinyaldifiousiu 500 Alandu/ls Srufudn
AUNTIFUATIENAILLAIER T 100 addnssie
1h 20 Ans Smsirnugeiuiigeiianudlaiunndney
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Table 3 Height of plant at 20-50 days after transplanting of Chinese kale

Treatment Height of plant (cm)
20 DATY 30 DAT 40 DAT 50 DAT
T1 5.51g £ 0.07 7.22¢ £ 0.13 12.45g¢ + 0.18 19.10d + 0.08
T2 7.31b + 0.05 12.60b + 0.17 20.09b + 0.27 32.17a £ 0.12
T3 6.44e + 0.04 9.23e + 0.12 15.50e + 0.15 24.26bc + 0.12
T4 6.83c + 0.02 10.65¢c + 0.12 17.52c + 0.14 30.07a + 2.42
T5 6.19f + 0.05 8.58f + 0.12 13.44f + 0.19 22.44c + 0.04
T6 6.67d + 0.07 9.64d + 0.10 16.48d + 0.11 25.60b + 0.09
T7 7.52a + 0.04 13.03a + 0.13 20.96a + 0.16 32.82a + 0.11
F-test xx xx xx x
C.V. (%) 6.54 7.52 7.12 11.91

YDAT = Days after transplanting

** = Significance at 0.01 probability levels. Means within each column followed by the same letter are not

significantly different according to DMRT.

Wanzthileny 20 30 wag 50 Junasdreugn
wuhanunmssiunssuIsnlddenigns 15-15-

Wunssusnlddeiniians 15-15-15 gl

q

16.76 wufuns sedaunfonssuIsntadendnya

1Y

anniny

Y

15 gofigawiiu 4.89 7.76 uay 26.64 wufluns
auay sldunnsnetuniadd (p < 0.01) Au
nsnsiladevsinyaldifoudu 500 Alansu/ls s
Audngaun3gdunsieinlouaisnstdiu 100
findanssion 20 Ans Tneflmnun sy
4,83 7.67 uay 26.48 wuflums auay waziilo

Axtiileny 40 Jundsdhegn wuhanunitams
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dpseiieuasdngdiu 100 Sadanssteth 20
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30 40 uag 50 Tunasdeugn nuaau (Table 4)
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Table 4 Width of canopy at 20-50 days after transplanting of Chinese kale

Treatment Width of canopy (cm)
20 DAT 30 DAT 40 DAT 50 DAT
T1 3.90f £ 0.02 6.09e + 0.07 11.45f + 0.13 20.07f £ 0.13
T2 4.89a + 0.03 7.76a + 0.09 16.76a + 0.09 26.64a = 0.09
T3 4.61c £ 0.03 7.14c £ 0.04 13.66d + 0.12 23.30d + 0.08
T4 4.71b + 0.03 7.35b + 0.06 14.44c + 0.09 24.32b +0.13
T5 4.21e £ 0.03 6.48d + 0.04 12.26e = 0.10 21.50e = 0.15
T6 4.51d + 0.02 7.10c + 0.02 13.53d + 0.15 23.80c = 0.12
7 4.83a + 0.02 7.67a+0.12 16.32b + 0.06 26.48a + 0.11
F-test wx o o .
CV. (%) 6.21 6.93 6.56 6.00

** = Significance at 0.01 probability levels. Means within each column followed by the same letter are not

significantly different according to DMRT.

dlongthileng 20 30 40 uay 50 Fundading
Ugn wuidurugudnansddiunssdsiladeiad
ans 15-15-15 geflgawinfiu 2.90 4.22 5.33 uag
6.39 fiadiuns suddu Feliuaneneiumseda (o
< 0.01) AunssuAsiladevsinyaldifeudiu 500
Alansu/ls Sawdulnduniddunsieriaisuas

[ |

M58 100 NaddnsAau 20 ans teedliEurIu
AUGNANNAIAWYINAY 2.86 4.16 5.23 uay 6.35
adwns mua1du Teenssudslaladeddusiu

B ) e

uéﬂa’mé”lﬁuﬁﬂﬁqmwhﬁu 1.74 2.42 3.16 way
.07
greUan aua1nu (Table 5)

finy

Tadwns Weilony 20 30 40 waz 50 TuUMAS
G
Y

Table 5 Diameters of stem at 20-50 days after transplanting of Chinese kale

Treatment Diameters of stem (mm)
20 DAT 30 DAT 40 DAT 50 DAT
T1 1.74f + 0.02 2.42f + 0.04 3.16f £ 0.03 4.07e = 0.06
T2 2.90a + 0.03 4.22a + 0.03 5.33a + 0.04 6.39a + 0.02
T3 2.23c +0.04 3.48c + 0.01 4.46c + 0.05 533c+0.05
T4 2.51b £ 0.03 3.80b £ 0.02 4.73b + 0.04 5.83b + 0.03
5 1.8% + 0. 03 2.82e = 0.04 3.72e = 0.04 4.78d + 0.06
T6 2.11d £ 0.04 3.26d £ 0.05 4.18d + 0.05 5.28c + 0.06
T7 2.86a + 0.02 4.16a + 0.04 5.23a + 0.06 6.35a + 0.03
F-test o . . o
CV. (%) 7.53 7.07 7.05 6.73

** = Sjgnificance at at 0.01 probability levels. Means within each column followed by the same letter are

not significantly different according to DMRT.
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Wanzthileny 20 30 wag 40 Junasdreugn
wuhdludedunssdsnldleiniigns 15-15-15
Wnfigawiniu 2.38 3.54 uag 6.87 Tu anud1du 589

I+

asu1fenssuASAldlendnualdfeuiy 500

q U
= a

Alansu/ls saududngdunidgdunsieiiienas
Sh91dau 100 faddnssot 20 Ans Tnefldwauly
AOAULYINGU 2.36 3.48 wa 6.69 Tu MUAIAU Uay
dlonziiiiony 50 Sundsiredgn nuirdanilusie

Funssisilddeindigns 15-15-15 anfigawiniu
7.97 Tu Fsldunnsnefunieadd (p < 0.01) Au
nsnsiladevsinyaldfouiu 500 Alan3u/ls 9
AudngdunIddunsivisienaignsidiu 100
finddnsseth 20 Ans Tnefidwadludesuriiy
7.85 Tu Tnensaisildlatedduniusioduiios
flgawinfiu 2.02 2.62 4.14 uaz 5.11 lu iilefleny

20 30 40 uaz 50 Junaagheugn mua1du (Table 6)

Table 6 Numbers of leaves per plant at 20-50 days after transplanting of Chinese kale

Treatment Numbers of leaves per plant
20 DAT 30 DAT 40 DAT 50 DAT
T1 2.02g + 0.00 2.62f £ 0.01 4.14¢ + 0.01 5.11f £ 0.07
T2 2.38a = 0.00 3.54a + 0.02 6.87a + 0.03 7.97a = 0.07
T3 2.18d + 0.00 3.09d + 0.01 5.78d + 0.03 6.66c + 0.07
T4 2.26c = 0.00 3.22c + 0.03 6.12c + 0.07 7.18b + 0.05
T5 2.08f + 0.00 2.78e + 0.01 4.75f + 0.08 5.83e + 0.04
T6 2.14e + 0.00 3.04d + 0.01 5.50e + 0.06 6.32d = 0.05
T7 2.36b + 0.01 3.48b + 0.02 6.69b + 0.07 7.85a = 0.06
F-test *% %% *% %%
CV. (%) 5.42 6.10 6.98 6.80

** = Significance at 0.01 probability levels. Means within each column followed by the same letter are not

significantly different according to DMRT.

Wanzthileny 20 40 wag 50 Junasdreugn
wudmnunslunssadsnlddeiniigns 15-15-15
gaigainiu 4.70 7.35 uag 8.55 WURLAT AL

LU
o o =

Ay FeliunnAesiuneans (p < 0.01) AunsIUAd

D

I+ o

Wladendnyaldifoudu 500 Alansu/ls swurivida

q
N 6 o L4

PUNITTUATIEN

11 20 895 tnedlanuninebuvindu 4.65 7.55 way

MULEIINIIEIU 100 Aadansne

8.50 WwuRwA muadu uidlorstiiieny 30 u
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wdsdeugn wuhaunidlunsaisiladenians
15-15-15 gefigawinifu 5.78 lwuflaing sesasnfe
nssBTlatemsinyaldifiouiu 500 Alansu/ls s
nudngauniddaunstgvisiguaidnsidiu 100
findanssoth 20 3ns Tneflenunindlusiiy 5.72
wuiiuns lnenssuAsiildlatefarunhluiiian
WU 2.13 3.19 4.73 uag 5.29 iwufiums efleny
20 30 40 uag 50 Jumdagheugn awaeu (Table 7)
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Table 7 Width of leaves at 20-50 days after transplanting of Chinese kale

Width of leaves (cm)

Treatment
20 DAT 30 DAT 40 DAT 50 DAT
T1 2.13f £ 0.02 3.19¢ + 0.02 4.73e + 0.02 5.29f + 0.02
T2 4.70a + 0.01 5.78a + 0.02 7.35a + 0.05 8.55a + 0.02
T3 3.87c +£0.03 5.14d + 0.02 6.4d4c + 0.02 7.27¢ +0.02
T4 4.18b + 0.02 5.24c + 0.01 6.91b + 0.01 7.85b + 0.02
T5 2.87e + 0.03 3.88f + 0.01 5.22d + 0.01 6.47e +0.03
T6 3.53d + 0.02 4.81e + 0.02 6.35c + 0.01 7.15d + 0.01
T7 4.65a + 0.01 5.72b + 0.01 7.55a + 0.04 8.50a + 0.01
F-tect *% *% *% *%
CV. (%) 6.08 5.64 8.08 5.49

** = Significance at 0.01 probability levels. Means within each column followed by the same letter are not

significantly different according to DMRT.

doagiidieny 20 wag 50 umdsheUgn
wuieuenlunssdsiladeniians 15-15-15 gs
fgawinfu 5.91 uay 12.86 iwuRiums mud iy 3
laiupnansiuneadd (p < 0.01) ﬁ’unsmfﬁmfﬂ'ﬂa
niingaldisteudu 500 Alansu/ls Swdvdngdunsd
dapszidouasdnandiu 100 faddnseth 20
ans Tnedaaue1dluwindu 5.82 way 12.59
wURLINg ANy wildlenziindiony 30 uax 40 Yu

wasghelan wudieuenlunssudsnldleiniigns
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15-15-15 gefigauinfiu 7.48 uag 8.21 wufiluns
mudy sesasnAenssuisilateninyaldifou
fu 500 Alansu/ls swuivdngfuvsddunseviae
uasdns1du 100 Seddnsseth 20 dns lnediao
g13luindu 7.31 uae 8.11 wudiwns mud1au ag
nyauAsililadedanuenludiigasindy 2.85
330 5.16 uay 8.11 iwuflums Wefleny 20 30 40
waz 50 Tunasdedan mudau (Table 8)
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Table 8 Length of leaves at 20-50 days after transplanting of Chinese kale

Treatment Length of leaves (cm)
20 DAT 30 DAT 40 DAT 50 DAT
T1 2.85f + 0.05 3.34g + 0.04 5.16g + 0.03 8.11f + 0.02
T2 591a + 0.02 7.48a + 0.04 8.21a + 0.01 12.86a + 0.05
T3 4.15c + 0.03 6.05d + 0.03 6.60d + 0.01 10.42c + 0.04
T4 4.66b + 0.04 6.63c + 0.06 7.08c + 0.02 10.99b + 0.04
T5 3.24e + 0.03 4.41f + 0.04 5.83f + 0.06 8.81fex 0.04
T6 3.72d + 0.07 5.68e + 0.08 6.36e + 0.02 9.81d = 0.06
T7 5.82a = 0.01 7.31b +0.03 8.11b + 0.01 12.59a + 0.07
F-test *% %% %% .
CV. (%) 11.10 6.66 5.90 5.96

** = Significance at 0.01 probability levels. Means within each column followed by the same letter are not

significantly different according to DMRT.

Huiieazhileny 50 Yundsdheugn Tag
nsdnilautuuEniluuhmings wuinnssisd
Tatenilgns 15-15-15 fmidnansodugsiian
Wi 34.08 n$u Feliiunnsneiumeada (p < 0.01)
ﬁ’umm%ﬁﬁiﬁ'ﬂ&mﬁm&aié’lﬁauau 500 Alansu/ls
FAUENAUNIIFUATILIMIELAIIATIEIL 100
fladanseiorh 20 ans Tnefltminanseduyiiu
33.76 nfu wazvmdnuildnaduiieatu Ao
nssu3sillatointigns 15-15-15 Shiwinuisdesiu

v

gefanwiiu 3.52 niu Fslaiuaneneiuneada (p

o ¢

< 0.01) funssudsiladendinyaldisioudu 500
Alanu/ls Sawdulngduniddunsieviaisuas
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Sns1diu 100 fiadanseetn 20 ans Taedldwin
whataduiniy 3.48 n3u TaenssuTslilated
MﬁﬂamLLas‘fmﬁﬂLLﬁnﬁiaﬁuﬁwﬁqmﬂﬁU 10.76 U@z
1.03 ASU ANERU U?mmé’ﬂammﬁ%’ﬁhﬂdﬂa
geflgawiniu 6.32 n$1/100 n3w whwitinan uag
nsnsilddeiniigns 15-15-15 fUsunandules
flanwintu 4.1 n¥1/100 n3u thwiinan Fslaluan
sefuneadia (p < 0.01) Aunssuisilatensinga
Ldwoudu 500 Alansu/ls srudvdngdunid
Funsesidnenassnsdin 100 fadansrein 20
ans TnofluSunaudulowihiu 4.20 n$/100 nda 1h
ntinam (Table 9)
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Table 9 Shoot fresh and dry weight and fiber content at 50 days after transplanting of Chinese kale

Treatments Fresh weight Dry weight Fiber content
(g/plant) (g/plant) (g/100 g fresh weight)
T1 10.76f + 0.05 1.03f + 0.02 6.32a + 0.06
T2 34.04a + 0.08 3.52a + 0.01 4.14e + 0.03
T3 23.54c + 0.07 2.29c + 0.06 5.30c + 0.03
T4 25.83b + 0.06 2.61b + 0.05 4.85d + 0.06
T5 17.66e + 0.05 1.63e = 0.04 5.95b + 0.03
T6 20.10d + 0.03 2.03d + 0.04 5.43c + 0.02
T7 33.76a + 0.11 3.48a + 0.01 4.20e £ 0.02
F-test *x . *x
CV. (%) 15.19 15.20 17.97

** = Significance at 0.01 probability levels. Means within each column followed by the same letter are not

significantly different according to DMRT.
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