AWUDTA WAL

a Aa Y A A ® a [~
mswsmumu‘[mmdwnﬂzﬁ’l qmaa\mmﬂwmﬁwam% uazuuanSara AN InABLAN
ALASURIRINTININANITRANT
Growth Rates of Brassica Oleracea var alboglabra, Soil Chemical Properties

and Halophilic Bacteria on Saline Soil with Different Bioextract Liquids

U o A qx & a ¢ 1 2
NIV AIA, EITLYIA WUNINI

Khongchai Kongdee," Yanyong Inmuong?

unanga

mﬁ%’m%ﬁﬁmﬁméwmmﬁaLﬂ%slmﬁm.m’ma‘%rgLﬁﬂmaomﬁﬂﬁﬂgﬂluamﬁw mnﬂ'&‘muuﬂaoqmauﬁﬁmomﬁ
PIAULAY LLa:']J’%mmuumﬁL’%'mmm,ﬁwﬁawﬁﬂaghﬁwﬁu \fanasasiindndanw 4 wiia 1%5@Lﬁaﬂ%’uﬂ§a§w,ﬁw
lu 3 Traadneain aanuuunHduLilu 4 x 3 factorial design ﬁﬁ@]if’mﬁn%’m’mﬁl‘ﬁﬂ%’uﬂ@aamﬁm fla wuafile
njuNianIauandn vuzBunid WauLres LLazifmil’ngmwau L89Bz TIaRIRITNE I lududy de
39NN 2, 4 uAz 8 T Iﬂﬂﬁﬂ@'umuauLﬂuﬁmﬁuﬁvlaﬂﬁﬁmﬁnLLazauLﬁuﬁldﬂmﬂﬁ g0 25-7-7 1HunguidSouifisy
NANINARDINLIN @hmﬁﬂmwgaLLazﬁi’wmulwam:ﬁwﬁﬂQﬂluamﬁu Ivininuasdunsd 30NN 4 T ﬁmmn‘ﬁq@
(p<0.05) FaeaduwinTy 19.00£2.38 ndluas uaz 7.58+1.62 1u auady sruinninaauazinninuiive
ﬂ:ﬁﬂﬁﬂgnaulﬁuﬁlﬂslﬂﬁ ﬁ@hmﬁsmnﬁq@ (0<0.05) &9flALinfiL 9.55+3.89 NTu Uz 0.86+2.28 NTW MWL
d’sul,a”uchugmﬁﬂémﬁﬂﬁuﬂ:ﬁﬂunﬂmmimamﬁﬂ"]Laﬁﬂvl,&il,lmn@mﬁu (p>0.05) WazNUIN WTBNTWATINAUITAINS
ﬂi:m‘maaifmﬁn%’m’mﬁu’ﬁ’adiwmaﬂumﬁ@ﬁmﬁn@iammga LU BAUENAA L Fruamly sninge uas
WRINUH (p>0.05) wamﬁLmﬁ:ﬁqmamﬁ'@mamﬁmaaﬁmﬁuwudﬂ ALaay pH, K U8z SAR yosdwdulErineTn
2z Bun3e ﬁmnn 2 7% ﬁmmnﬁqﬂ (p<0.05) YN 4.80+0.11, 542.72+388.26 ppm WAz 7.85+2.90 meg/L @UR1GL
VL&iﬁﬁw‘ﬁwm'amﬁ‘mwi']aﬂa%‘ﬁﬂiunmaaifmﬁn%’m’mﬁu‘ﬁ'mimmmmﬁmil’ﬂ@iamnﬂ'&‘suuﬂmqmauﬁamomﬁ
209GUAY (p>0.05) BALIUAT SAR HaNTIATzAYSI LA S sTaULANNLIN TuE93282ian 0, 9, 17 uaz 25 T4
PoamMygnaziin feumuuafiBoTauifuadsnandain (0<0.05) udafsszozinan 33 u Tswwaiasliuaneoin
(p>0.05) uazNUINGUAlTERT NV BUNISIa nn 4 T ﬁif'lmmmﬂﬁﬁmauLﬁmaﬁﬂa@mmnﬁq@ ldnudnina
$0AITRITTEUTE N NIRRT NE N WALT TR aT WIBLLAT S8 Ta LAY (0>0.05)

adan: maasuduladnazi vinindinw dwdu wuafiGovaud

2 3ny inalu WUF 2553;29(3):266-273

" @aadSyagnln, 2 frismannsd, aneFInInseuuasnIngNmans un1ingauunansnn a.udes 9.um1g13A 14 44000

" Master Degree Student, > Assist. Prof., Faculty of Environment and Resource Studies, Mahasarakham University, Mueang District,
Maha Sarakham 44000, Thailand.

* Corresponding author: Khongchai Kongdee, Faculty of Environment and Resource Studies, Mahasarakham University, Mueang District,
Maha Sarakham 44000, Thailand. Received: 5 July 2009; Accepted: 10 September 2009.



Vol 29, No 3, Jul-Sep 2010 Growth Rates of Brassica Oleracea var alboglabra, Soil Chemical 267

Abstract

This research aimed to compare the growth of Chinese Kale cultivated in saline soil, the changes of saline soil
chemical properties and the number of halophilic bacteria when seeding with 4 bioextract liquids by also varying the
frequency of three altered applications. The experiment used the 4x3 factorial design. The bioextract liquids under
investigation were lactic bacteria, organic garbage, Pomacea snail and that of mixed ingredients, while liquid seeding
frequency was applied every 2, 4 and 8" days. The two control sets were bioextract free and the chemical fertilizer
formula 25-7-7 sets. The experimental results found the saline soil, with garbage with 4-day seeding, yielded
the average maximum kale height and leave numbers (p<0.05), which were 19.00+2.38 and 7.58+1.62 leaves,
respectively. The chemical application sets yielded the average maximum kale fresh and dry weights, which were
9.55+3.89 and 0.86+2.28 g, respectively (p<0.05). There was no significantly different stem diameter found when the
experimental sets were compared (p>0.05). There was no interaction effect between type of organic bioextract liquid
and seeding frequency upon the kale height, diameter, leave number, fresh and dry weights (p>0.05). The due
change of chemical property of saline soil found the set with garbage bioextract sets with 2-day seeding obtained the
average maximum pH, K and SAR (p<0.05), which were 4.80+£0.11, 542.724+388.26 ppm and 7.85+2.90 meq/L
respectively. There was no interaction effect between type of organic bioextract liquid and seeding frequency upon
the saline soil chemical property changes (p>0.05), except the SAR. The analysis result of halophilic bacteria during
0, 9, 17 and 25" days of kale cultivating time found significantly different bacterial numbers (p<0.05), but no different
when reaching 33" day (p>0.05). The saline soil with garbage of every 4-day seeding yielded the minimum reduction
of halophilic bacteria number. There was no interaction effect between type of organic bioextract liquid and seeding

frequency upon the halophilic bacterial number (p>0.05).
Keywords: kale growth, organic bioextract liquid, saline soil, halophilic bacteria
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Table 1 Growth of chinese kale when seeding with different bioextract liquids with altered seeding times.

. L Height Stem diameter Fresh weight Dry weight
Bioextract liquids sets Leaves
(cm) (cm) (9) (9)
Control 16.42 be 5.47 bc 0.45 bc 6.33 b 0.48 b
Lactic bacteria liquid 2-day 15.50 b 5.82b 0.40 bc 5.04 b 0.43b
Garbage 2-day 16.04 ab 6.17 b 0.51b 6.32 b 0.51b
Snail (Pomacea canaliculata) 2-day 14.37 bc 5.67 bc 0.40 bc 5.65b 0.46 b
Mixed bioextracts 2-day 14.50 bc 5.50 bc 0.39 bc 513b 044 b
Lactic bacteria liquid 4-day 16.58 ab 5.58 bc 0.45b 6.36 b 0.48 b
Garbage 4-day 19.00 a 7.58 a 0.53 b 7.38b 0.72 ab
Apple snail (P. canaliculata) 4-day 16.12 ab 592b 045b 6.00 b 0.48 b
Mixed bioextracts 4-day 14.71 bc 5.75 bc 0.40 bcd 520 b 045b
Lactic bacteria liquid 8-day 18.62 ab 6.17 b 0.46 b 6.46 b 0.51b
Garbage 8-day 17.08 ab 6.25 b 0.41 bc 7.02b 0.54 b
Apple snail (P. canaliculata) 8-day 16.71 ab 6.25b 0.44 b 6.22 b 0.51b
Mixed bioextracts 8-day 13.75 bc 5.08 bc 0.34 bcd 513b 0.44 b
Chemical fertilizer (25-7-7) 18.44 a 6.81 ab 0.62 a 9.55 a 0.86 a
F-test 2.712* 2.930* 7.366* 4.012* 5.361*
CV (%) 1.23 2.35 1.45 3.10 1.21

! Letters within the column indicated least significant differences of Scheffe’ test at probability, p<0.05

Table 2 Chemical properties of saline soil when seeding with different bioextract liquids with altered seeding times

pH EC N P K ESP SAR CEC

Bioextract Iquids sets (dS/m) (%)  (ppm) (ppm) (%)  (meq/L) (meq/

100g)
Control 464b1 145a 0.026a 20.00a 330.27ab 3.58a 3.74b 19.21a
Lactic bacteria liquid 2-day 470ab 1.18a 0.016a 1896a 198.70b 366a 241b 8.89a
Garbage 2-day 4.80 a 1.03a 0.025a 20.89a 54272a 351a 7.85a 3490 a
Snail (Pomacea canaliculata) 2-day  4.60 b 1.23a 0.028a 20.81a 349.67ab 4.35a 395b 36.39 a
Mixed bioextracts 2-day 455b 147a 0.029a 1844a 30745ab 438a 4.10b 13.86 a
Lactic bacteria liquid 4-day 470ab 162a 0.021a 2492a 26067ab 326a 5.60ab 10.89 a
Garbage 4-day 4.80 a 124a 0.026a 2545a 293.30ab 554a 266b 16.62 a
Apple snail (P. canaliculata) 4-day 475a 137a 0.022a 1961a 27192ab 4.09a 4.85ab 3155 a
Mixed bioextracts 4-day 467ab 151a 0.023a 2021a 211.85b 297a 3.11b 10.08 a
Lactic bacteria liquid 8-day 470ab 1.17a 0.026a 2167a 407.70ab 767a 295b 1421 a
Garbage 8-day 472ab 1.11a 0.028a 20.07a 401.55ab 329a 348b 1395 a
Apple snail (P. canaliculata) 8-day 470ab 1.09a 0.024a 2092a 30297ab 226a 439b 19.87 a
Mixed bioextracts 8-day 462ab 1.24a 0.021a 2269a 343.35ab 050a 4.28b 19.92 a
Chemical fertilizer (25-7-7) 465ab 166a 0.022a 2760a 397.75ab 492a 3.70b 13.02a
F-test 0.516* 0.297 1.022 0.658 0.649* 0.907  2.538* 0.685

CV (%) 1.5 15.3 14.6 12.3 15.0 16.2 6.3 14.7

! Letters within the column indicated least significant differences of Scheffe’ test at probability, p<0.05
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