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Abstract
The objective of this study was to examine the effect of the type and rate of high quality

organic fertilizer compared with chemical fertilizer on growth and yield of Chinese kale. The
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experiment was arranged in factorial in CRD compared with the control. Seven treatments were
an interaction between 2 types of high quality organic fertilizer [high quality organic fertilizer
FOR.1 (OF) and chicken manure (CM)] and 3 rates of nitrogen application (1, 2.5 and 5 ¢ N/ 5 kg of
soil), and the control (chemical fertilizer with cow manure at 1 ¢ N/ 5 kg of soil). The results
showed that there were no significant differences between the type of high quality organic
fertilizer on the fresh and dry weights of Chinese kale, whereas all the measurements significantly
increased with the rise of nitrogen applications. In addition, the fresh weight, leaf number and leaf
area per plant of Chinese kale in the 2.5 and 5 ¢ N levels of both OF and CM treatments were
higher than that in the control. The chlorophyll content per unit leaf area increased with
increasing rates of the nitrogen application. However, there were no significant differences
between the types of high quality organic fertilizer. For the production of Chinese kale under the
organic farming system, these results indicated that the application of OF and CM at 2.5 ¢ N and

above may substitute for the use of chemical fertilizer with cow manure at 1 ¢ N.

Keywords: Chinese kale; growth; high quality organic fertilizer; yield
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6.20 0.19 3.46 0.17 31.00

AUNRINTNARDY
Control 1.0 ¢ N 6.90 0.28 3.47 0.26 48.35
OF 1.0 g N 7.10 0.31 3.61 0.29 104.91
OF 25¢gN 7.30 0.30 3.65 0.30 171.27
OF 50¢gN 7.20 0.46 3.61 0.37 310.94
™M 1.0¢gN 7.30 0.37 3.65 0.25 188.34
™M 25¢N 7.30 0.55 3.78 0.27 323.27
™M 50¢N 7.10 0.85 4.68 0.44 499.28
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Aanaes ANEHU (cm) | ANE1ITIN (cm uulusonu fulusiadu (cm
“ 95y (cm) (cm) i I (cm?)
Control 43.20+3.80' 41.20+11.45 9.00+1.15 1,256.08+189.03
wilade (A)
OF 44.30+8.40 40.56+7.36° 9.80+1.56 1,512.53+802.40
M 44.26+8.25 36.04+7.97" 9.20+1.71 1,553.85+524.07
seaululnsiau (B)
1.0gN 35.94+3.76° 37.39+6.51" 8.55+1.43 773.42+231.79°
259N 44.82+6.21 35.98+7.02° 9.85+1.76° 1,587.32+96.69"
50¢N 52.09+4.58° 41.52+9.30° 10.10+1.37° 2,238.83+338.09"
A ns * ns ns
B ** * ** **
AxB ns ns ns *
Control vs others ** * ** **

C.V. (%) 11.27 19.14 15.80 12.81
Control 1.0 ¢ N 43.20+3.80° 41.20+11.45° 9.00+1.15™ | 1,256.08+189.03*
OF 1.0¢gN 30.63+2.89° 39.60+6.21° 8.70+1.70™ 577.50+91.18'
OF 25gN 45.38+3.94° 40.39+4.40" 10.60+0.97° 1,506.39+36.80"
OF 50¢N 52.90+3.99° 41.68+10.69" 10.10+1.37" | 2,413.70+185.42°
CM  1.0gN 37.24+4.21° 35.18+6.33" 8.40+1.17° 969.34+104.16°
CM  25¢N 44.26+8.07 31.57+6.45 9.10+2.08™ | 1,628.24+130.36°
CM  50¢N 51.27+5.19° 41.36+8.27 10.10£1.45° | 2,063.97+399.56"

C.V. (%) 10.97 20.79 15.44 13.08
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" dwiinan (g)
dmnaes

Yminudis (g)

Tu ey 10 T Tu ahu 10 FeHY

Control 14359+2388' | 34.3+2.05 9.63+0.70 | 189.26+29.30 | 1524+301' | 277+020 | 1.69+028 | 21.11%4.77

wilnte (A)
OF 154.94+62.15 | 36.56+18.60 | 13.85:3.49° | 208.85:8263 | 13.58+3.16 298104 | 2781117 | 19.51x4.61
M 160.42+58.88 | 30.88+13.39 | 9.59+4.38° | 211.97+7522 | 14.72+4.67 2.87+1.13 | 1.50:0.73° | 20.30:6.13
sesvlulnsiau (8)
1.0gN 87.26:16.22° | 14.20+2.98 | 7.12+3.08 | 117.06+22.42° | 10.58:2.13° | 1.48+0.23° | 1.09+0.34° | 14.66+3.05°
25¢N 158.22+9.78" | 44.58:212° | 11.23x2.68° | 214871547 | 13.48+222° | 3.64:024° | 2.41+1.16° | 19.82+3.58"
50¢N 22756+11.41° | 48.39+539° | 16.07x2.52° | 299.30+1432° | 18.41+252° | 3.66x0.28" | 2.94:080° | 25.24+2.80°
A ns ns ** ns ns ns ** ns
= = = = = = = =
AxB ns ** ns ns ns ns ** ns
ControL VS OtherS *% *% *% *% *% *% *% *%

CV. (%) 8.27 631 10.22 8.49 15.57 8.70 17.88 15.99
Control 1.0 g N | 143.59+23.88° | 34.34+2.05 | 9.63:0.70° | 189.26+29.30° | 15.24+3.01" | 277+020° | 1.69:0.28° | 21.11+4.77"
OF 10gN | 82480+17.12° | 11.70+1.07° | 10.00:0.78° | 112.72+24.88° | 10.20+1.54° | 1.59:021° | 1.36+0.24° | 14.27:2.54°
OF 25gN | 15529+899° | 4520:1.66° | 13.611.09° | 208921296 | 13.69+1.33° | 3.66:031° | 3.46:0.45 | 20.47+2.09°
OF  50¢N | 227.15+697° | 52.75:359° | 17.93x1.15° | 304.92+4.73° | 16.87+1.73° | 3.68:0.18° | 3.53+0.50° | 23.80+2.27"
M 10gN | 9212+1550° | 16.78+165° | 42410277 | 121.40:2156° | 1095:2.73% | 1.37x020° | 0.8120.11° | 15.05+3.757
M 25¢N | 161.15+1062° | 43.83+247 | 8.85:0.87° | 220.82+16.80° | 13.28+3.04°" | 3.61x020° | 1.36+024° | 19.18+4.84"
M 50¢N | 227.98+1561° | 44.03 = 2.22° | 14.20:207° | 293.68+1897° | 19.94+231° | 3.64:037° | 2.33:055 | 26.68+2.70°

Ftest - - - . - - - -

CV. (%) 9.68 13.08 9.97 9.60 16.32 8.51 17.80 17.21

o

T3 d = PN K T o P o = TR ==l e
ALRAY + FIULUBIUUNINTFIU Anunasngmonyiiaeiulunnddinuuendaiunsednlagldis DMRT; *UANULANANAUNNENANTEAUAULYDUY

aad

95 %; **{lanuuanasiunsadanseRuauEosu 99 %; ns ldunnanstuneaia

adi (p<0.05)  lawvdupzinfilasudedunid
ANAINGS gns 1 Nsedu 5 nFululasiau wazde
§

walfivdnannings A5gAu 25 uag 51

I

lulesiau dUsuueaslsfiaduinninduaziing
Ugnludsmaassniuquagiaidfodrdynieada
(p<0.05) dmsunMTiATIZRUINIUEITUSZNOY
Huednsiuluduaz i wudndaruusuniudu
Usmnailulnsiouititalésu nefimanaadelidei

seaululaAsLauANTY wagnuInUSuuans

a

Usgnauluednsinluluvesduaviinilasude

a

dun3dqaunings gas 1 dd1minndtduazidl

o

Lasudaiadsiuduyalaiseaululasiauminiu

ageildodfny (p<0.05)  Fansliledunid

o
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13.78 fafinfu Gallic acid sia nfumlnan

(15799 5) Tanan1snnandsana Wunisoudu

'
° LYY

NAIUITYNDUNTUNUNYINNTNAZBUNURNNA DY

1Y

wagnunnsideniseaululasuiugudanali
USunauansuseneuiuadnsiniliAianas wagn1siv

Jodunsdauninasinliusuiuansdsenau

q q U

'
aa 1Y

fuednsaluduitviewnnniinisiideininsesau

v
S v o

1 nfululpsiauiwindy [18]  uwenannd il

s1e9unTvgluiveindu 9 Naenndesnu
wualunfang wu syl Fagus sylvatica L.

[22] $17813 [23] wazwasen [24] 39 Bryant uaz
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M990 5 A mHanEnvesrzthilasurinuazsnsveslenuandsiuluusiasdmeaes

- Usinaumaelsiladsausefiuily asUsznauiusdngau
RMAGGEN ) SPAD
(bg/cm’) (mg gallic acid / ¢ FW)
Control 27.83+5.76 52.22+4.66 10.284_r0.36b
wilade (A)
OF 33.14+8.30 52.03+4.80 11.53+2.06"
@Y 34.44+7.89 53.06+3.81 8.55+1.44
seaululasiau (B)
1.0¢gN 26.0523.39° 49.66+3.25° 12.02+2.13°
25¢N 30.8146.25 52.69+3.33" 9.71+1.80°
50¢gN 40.51+6.28" 55.89+4.11" 8.38+1.39°
A ns ns **
- = =
AxB * ns ns
Control vs others ** ** **

C.V. (%) 15.35 6.68 8.80
Control 1.0 ¢ N 27.83+5.76 52204466 10.28+0.36"
OF 10gN 25.6523.65° 49.16+3.40° 13.78+1.34°
OF 25gN 31.63+4.40° 51.02+2.98" 11.30+0.72°
OF 50¢gN 42.13+5.88" 55.90+5.19" 9.51+1.02°
CM  1.0gN 26.0623.26° 50.1523.19° 10.25+0.82"
CM  25gN 37.98+6.37" 54.36+2.88" 8.13+0.74°
CM  50¢N 38.88+6.55" 55.88+2.95" 7.26+0.34°

Ftest -~ - .

C.V. (%) 16.00 7.04 8.22

1. N | N .:4' v v v o S W
ANARY £ dAIULVYIUUNINTZIU AnunaInIefenysNa1eiuluLug

o
v =

AAlAMULANF1TUNNED R e lID

DMRT; *UAULANAIAUNNEDANTLAUAINNLDIY 95 %; **UANULANANAUNIENRNTEAUAIUTDLY

99 %; ns luuAnAeUNSEDRA

Aty [25]

3189IUIIN15AN VD91 TUTENDU

FusdnsiuMinduainnssiuIuveslulas.aun

Aulasu UrznetealagnsanunisnusuIu

lulnsauniwlasuiiuduaz lududanseuiunng
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o '
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duvSgAMNINEINT 2 viia danlaiwansneiuegis
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'
=]
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wuhmstiledursdamuningeia 2 vila vilisu

pridnisisyAulanazUsununendniaiiey
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TulAsuUYIiU F991NHENINARDI TATUIINE
1041 3:939yAulneatusgivusinalulagiaun
v v Vo [ [} = i [ [ a
supzthlasuilunan Jsaenndesiv yydy [7] 4
srgarudestnduiniuluiazddu F9daens
swlulasaululzinaugs Snvisalulasioudady
'3 =~ Ao W ‘:4
peAUsENRVYRIEITTIanand 1Ay luiiovaiy
YUATIANAADN1TLATYLAUIALATANATNY D
NANAR UBNAINT NN YesUSUuRaalsTad
" Py 1] v a X &
anussaululasiaunauazinlasuiinIy a1y
NaunNAsEiNIuveIUSIalulnsuluduaz T
lﬁ' v a 6l W &,
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6. S19N1591994
[1] ﬂiuﬁwmﬁau, 2548, miﬂgﬂﬁﬂimami
anNSIIENSLAL, LBNATIVINTTEINSUITY
warWAILIN5eRNTSTinY atudi 07-48-019,
NIENTINYATHALEANNTL, NTANNY, 135 U,
AR F3ERIA, 2549, LNUATBUNSEYA
21115Uannde, d1infiunne

nAu,
U

qUNIEAT, 142 1.
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an5197 6 Usunadlulpsiauniuuayveanesanduusslomiludiuniig q vesmsthildsuriauardnsnves

'
a

. Lo
Yenanneny
- Tulnsiausay (me/g) eaneSafiuuselovd (mg/e)
GNUIZBRM
Tu ey 10 T Tu ahu 10 FeHY
Control 22.12+1.531 13.62+1.52 | 13.0820.67 | 16.27+0.73 4.06:0.141 4.79:042 | 3.88+0.25 4.24+023
wilnte (A)
OF 26.55+8.78 14.98+5.10° | 13.04+1.67 | 18.19+4.88° 534+1.01 4.27+073" | 4.13x027° | 4.58+052°
™ 28.02+6.31 18.42+5.60° | 13.924¢150 | 20.12+4.22° 5.45+1.06 520+0.79° | 4.63:0.74° | 5.100.79°
seaululnsiau (8)
1.0¢gN 19.02+2.44° 11.57+1.31° | 12532116 | 14.37+1.54° 4.45:0.49" 4.43:043 | 4.20£025 | 4.36:0.23
25¢gN 27274387 | 15.70+3.92° | 13.90+1.67 | 18.96+2.99" 5.82+0.96" 481142 | 4.65:083 | 5.09+1.01°
50¢N 35.57+1.96" 2283+2.73° | 14.02+1.74 | 24.1451.17° 5.92+0.80" 5.03+0.51 4.29+0.56 5.08+0.41°
A s - s N s . - .
= = s = = s s =
AxB * ns ns ns * *x ns **
Control vs others ** ** ns ** ** ** * **

CV. (%) 8.67 12.32 10.83 8.26 11.55 10.15 10.86 8.56
Control 1.0 g N | 22.12+1.55° | 1362:1.52° | 13.08:067 | 16.570.73° 4.06£0.14° | 4.79:042° | 3.880.25 | 4.24+0.23°
OF  10gN | 17.45+0.18° | 1075:0.60° | 12.2740.40 | 13.49:029" | 4.44+037" | 4314023 | 4.30:031° | 4.36+0.27"
OF  25gN | 25.11+3.60° 12574093 | 1263078 | 16.77+1.60° 515:047° | 3.55:042° | 4.07:022° | 4.26:0.30°
OF 50¢N | 37.09+1.12° | 21.60:1.21" | 14.2142.69 | 24.30+0.56" 6.44:0.78 | 4.96:0.64 | 3.99:0.19° | 5.13+0.50
M 1.0gN | 2060:272% | 1238:1.40° | 1278173 | 15.25:1.89° | 4.46:069" | 4.55:060° | 4.07002° | 4362025
M 25gN | 2943:323 | 18.84:2.85 | 15.17+124 | 21.15:2.34° 650:0.86" | 6.06+0.42° | 522+083" | 5931063
M 50¢N | 36.08:1.19" | 24.05:356" | 13.82:048 | 23.97x1.74° | 5.39:040° | 5.10:047° | 4.59:0.69" | 5.03039"

Ftest . - s . - . . -

CV. (%) 852 12.24 10.25 8.77 11.14 9.98 10.44 8.26

o

1. PN ' =] a Y o e O o aa vas ] o aaa F
ALRAY + FIUUBIUUNINTFIU Anunasngmonyinaeiuluninddinuuendaiunsednlagldis DMRT; *UANULANANAUNNENANTEAUANULYDUY

aad

95 %; **{lanuuanasiunsadanseRuaEosu 99 %; ns ldunnanstunieaia

(3]

(4]
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WINLUENER, W. 289-298, Tu 51891uA5I98
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Molecules 16: 251-280.

(6]
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