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ABSTRACT: Study on effects of organic and chemical fertilizer on growth, yield components and antioxidant in black
glutinous rice which were grown in greenhouse conditions. The experiment was factorial in randomized complete block
design. There are two factors; Factor A consisted of 2 varieties of black glutinous rice and Factor B included 5 methods of
fertilizer application. There were 10 experimental methods with 4 replications. The results showed that Kam Thep Phana
(KTP) had higher stem weight, number of grains, root length, anthocyanin content and antioxidant capacity than Kam Rai
(KR). However, KR had higher stem height, number of panicle and grain weight than KTP rice. For fertilizer application the
use of only organic fertilizer tended to increase the stem weight and number of panicle for both varieties and thus had
the highest phenolic content. In addition, using the combination of chemical and organic fertilizers promoted the stem
height and number of grains, especially chemical fertilizer 25%-+bio-fermented water 25%-+organic fertilizer 50%
(CF25%+BF25%+0F50%) gave the greater number of grains and weight of grain than other fertilizer. Both varieties of black
glutinous rice that received chemical fertilizer 50%-+organic fertilizer 50% (CF50%+0OF50%) produced more anthocyanin
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content and antioxidant capacity than the other fertilizers. Moreover, rice that received organic fertilizer50%-+bio-
fermented water50% (OF50%-+BF50%) gave the highest values for total phenolic substances and yield
Keywords: fertilizer; antioxidant; srowth; yield; black glutinous rice
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50% = CF25%-BF25%-+OF50% Wa 5) B uvae100% = OF100% tijensiavnsnissmainiulunszanaiiune 2 demi @shuugn
Dunguyainud 40 Tdnwasiuuuufiunee Aufidthagou fUsausnlulngiaun 0.024 mekg” Weanesa 26.4 mgkg™
Tnunanden 76.2 mgkg” upaidey 78.4 meke” wazwunii@en 49.7 mekg" Aandunsngs Faflen 4.63 At 0.02
dSm™ uagBun3eng 0.33 % neiidnnslddewed] @ns 15-15-15) 5 ndwnseans, Jedurisd wats veuis evovnsinualil) 0.5
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MmsiansaSduln ukardn wasmAtensimueyyadass e uNINTIAGBNLUU factorial in randomized complete block
design {viavam 10 N35AR 4 91 el T1 = 471 KTP $20u CF100 %, T2 = 412 KTP sy CF50%+O0F50%, T3 = 411 KTP $2su
OF509%-+BF50 %, T4 = 473 KTP $2fiu CF25%+BF50%+0F25%, T5 = 913 KTP $auriu OF100%, T6 = 473 KR $ufiu CF100 %,
T7 = 913 KR 331U CF50%+OF50%, T8 = 413 KR 331U OF50%-+BF50 %, T9 = 917 KR $9ufiu CF25%+BF50%+0F25% Wa
T10 = 9m KR $2mriu OF100 %
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Table 1 Chemical characteristics of organic fertilizers and bio-fermented water

Chemical characteristics Organic fertilizers Bio-fermented water
OM (%) 15.43 -
EC (ds/m) 0.85 20.87
N (%) 0.35 0.46
P (%) 0.49 0.28
K (%) 0.51 0.42
C/N ratio 32.5 -
mstuiindeya

) ragsepulames i Yarmsgaesd iy ermemsn dming i wasdnumandn I Stumem Suousdedons
wartimiinesdn 2) asdueyyadase ¥un Wsnnesuenlslsniiu (Anthocyanin) Ussnuensiueinitavn (Total phenolics) was i
ANHANNNTOLUNNTA UL aSATETA15019N DPPH-scavenging activity (OPPH) Jwasnevitayansaiiflnedinsevimalsusiu
(analysis of variance) wasiUS BuiTlsu AN sesr wae 1ae3s Fisher's Least Significant Difference (LSD) fissdiupmuidesiuseeay

95

NANISANYI
1. nM5asyiulanazHaNER

4 KTP Shimmingndiu (3.24 n3u) wazduouaida (10133 win/539 Fannmindn KR egredleddymeenn luvasi
dm KR Sehwingdu 1.67 nu uay Snuan 4533 wia/me auddu uenanidamuemrnvestt KTP daiuiltusnnnd
379 KR agdlsfinutng KR Semaigeuasdiiu (63.95 wu) $1uaus (6.33 139 uaswiinida (181 n30/100 wida) snndndm
KTP et iidAaymeadia fio 46.88 a1, 2.73 ¥9 uag 149 n31/100 Widn smud1dy (Table 2) iansladenuindnildsude
CF25%+BF25%+OF50% UagOF50%+BF50% vilvianaularigsnngnsesasnia CF50%+OF50%, OF100% ag CF100% 3IAN
Winfufe 63.45,59.14, 54.07, 50.95 uag 49.46 LeufLung audy uonaniaue1Isnvest i IFTule
CF25%+BF25%-+OF50% (23.98 %) Suliuamuemannnidmnildsuledun Tneamedm KTP Al¥sutognstazemueman
inniwemavasesdusssitfeddymeaiafe 28,08 wuiwes uenanidtnitldfulenanddiuandasuauadenn
fian s9s0unAD OF50%-+BF50%, CFL00%, CF50%+OF50% Wag OF100% SsiAuvinfy 95.83, 84.50, 69.50, 65.16 Waw 51.66
wide/528 My Teamnzdm KTP ALé3Uls CF25%-+BF25%+0F50% fidnsnnnimmhevnaesdusedioddamaia Ae
148.33 WAA/5M Tummxﬁ%’nﬁlﬁ%’uﬂa OF509%+BF50% ﬁﬁ’mﬁﬂmﬁmmnﬁqm 509911AD CF259%+BF259%+0F50%, CF100%,
OF100% Wa CF50%+OF50% Safidwinty 231, 1.88, 1.5, 1.43 uag 1.07 n$i/100 wiamudidu egslsfinuis OF100% v

Y a

Widnidwausnnian (5.66 539) wasiunliulisdulivmdnunn 291 n3u) neamzdm KR dieldsuls OF100% Tduu

o o aa A

INNMMNENIYRaR UL 9IEdAYINEhA Aoduiu 9 523 (Table 2,3)
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Table 2 Comparison of black glutinous rice varieties and fertilizer application to growth and yield
Varieties  Fertilizer Stem Stem Root Number of  Number of Weight
weight  height length panicle grains/panicle 100
) (cm.) (cm.) grain (¢)
KTP 3.24° 46.88° 20.05 2.73° 101.33° 1.49°
KR 1.67°  63.95° 19.36 6.33° 45.33° 1.81°
LSD 405 0.52 6.71 - 0.83 13.46 0.21
Fotest * o s o . e
OF100% 2.91 50.95° 16.80 5.66 51.66° 1.43°
CF100% 2.42 49.46° 21.03 4.16" 69.50" 1.55%
CF50%+0F50% 1.72 54.07%  17.70 5.33% 65.16" 1.07°
OF50%+BF50% 2.74 59.14° 19.04 4.16" 84.50°° 2.31°
CF25%+BF259%+OF50% 2.48 63.45° 23.98 3.33° 95.83° 1.88°
LSD 05 - 10.61 - 1.32 21.28 0.34
F-test ns * ns ** ** **
CV. %) 1.36 15.78 24.69 24.13 23.93 17.28
ns= Not significant; *** Significant at 0.05 and 0.01 probability levels, respectively
Means within the same column followed by the same letter are not significantly different at the 0.05 level by LSD test
Table 3 Effects of rice varieties combined with fertilizer application on growth and yield
Varieties Fertilizer Stem Stem Root Number of Number of Weight
weight  height length panicle grains/panicle 100
(9 (cm.) (cm.) grain (g)
KTP OF100% 4.17 39.48 16.47" 2.33¢ 49.00%" 1.21
CF100% 3.43 45.16 22.05%° 3,00 116.00° 1.98°
CF50%+0F50% 2.08 46.84 14.02° 3.00 96.00" 0.28°
OF50%-+BF50% 3.49 44.21 19.05> 3.00 97.33" 2.13%®
CF25%+BF259%+OF50% 3.02 58.71 28.08" 2.33° 148.33° 1.83°
KR OF100% 1.64 62.42 17.12° 9.00° 54.33% 1.65™
CF100% 1.41 53.76 19.31% 5.33° 23.00" 1.12°
CF50%-+0F50% 1.35 6130 2138 7.66° 34.33 1.87°
OF509%+BF50% 2.00 74.07 16.02" 5.33° 71.67¢ 2.49°
CF25%+BF25%-+OF50 % 1.95 68.18 22.99%° 4.33" 43.33% 1.92°
LSD 05 - - 8.34 1.89 30.10 0.48
F-test ns ns * ** ** **
C.V. (%) 3136 1578 24.69 24.13 23.93 17.28

ns= Not significant; *,** Significant at 0.05 and 0.01 probability levels, respectively

Means within the same column followed by the same letter are not significantly different at the 0.05 level by LSD test
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2. fsenuaYyaBaTE
2.1 Wuauasuaulsloeniiu

413 KTP fUsinavansuaulvleeniiu (66.30 1n./100 n3u) 11nn31913 KR (13.43 1n./100 n$) uazdadenisldde

'
aada

finadonuLAnAresUTInuasueulslseiuegiifodfynsadfifisediv 0.01 FawudrinildFulls CF50%+OF50%
fsumarsueulsloeniuniniiaade 74.28 4n./100 Ny s0sasAets OF100% A1 47.62 1n./100 N3u way
OF50%+BF50% fiendgnfio 11.51 1n./100 n3u (Table 4) Insianngninevaaestin KTP Weld¥utls CF5006+0F50% dwa
WiUsnauasweulslsenfiuiiiasande 131.99 un./100 N3 (Table 5)

22 Ganaflusdniiovan

41 KR fUinuansituednian (31.77 un/Ans) snnddn KTP (19.61 un/ans) wardeiinasianNuuANm1Ives
Usnauenstiuedniovmesnedideddyyeainfissiu 005 drimuindmilldsuls OF100% dusinuansiuedniiovmen
Tignie 28.81 1n./ans 59909"AD OF50%-+BF50% fi6in 27.47 11n./ams Way CF50%-+OF50% JAdgnfie 20.45 un./ans (Table
8) Tnganzineynansdm KR AlESUTs OF50%+BF50% SUSinnuansitueniisungsan Ao 4037 un/Ans (Table 5)

2.3 DPPH-scavenging activity (DPPH)

AUANANTAUNSATURYLABHTE 151N DPPH (1, 1- diphenyl-2-picrylhydrazyl) wuinta KTP dmmansnsalu
nsduBYyaBasy (DPPH) 1A KR Beilen 3.52% uag 0.71% Amide ueranidadeijedroamuupninsenaansn
Tumsstueyyadaszegailidednmeeifisziu 0.01 Fauidnitlé3uls CF509%+0F50% danuasnsalumsdueysadasy
390 Ao 3.94% Fo3a%NAD OF100% fiF 2.53% WAz OF50%+8F50% SlAwnanfe 0.61% nuawu (Table 4) laglawzdin KTP

3ty CF50% + OF50% flenmiananselumsdueyyadaszinniign Ao 7.01% (Table 5)

Table 4 Comparison of black glutinous rice varieties and fertilizer application to anthocyanin content, total phenolics and

DPPH
Varieties Fertilizer Anthocyanin Total phenolics DPPH
(mg/100g) (mg/liter) (%)
KTP 66.30° 19.61° 3.52°
KR 13.43° 31.77° 0.71°
LSD 05 11.31 3.55 0.60
Fotest o . .
OF100% 47.62° 28.81° 2.53
CF100% 38.00™ 25.98%° 2.01°
CF50%+0F50% 74.28° 20.45° 3.94°
OF50%+BF50% 11.51° 27.47° 0.61°
CF25%+BF25%+OF50% 27.90< 25.81%° 1.48<
LSD .05 17.89 5.62 0.95
Fotest xx * xx
C.V. (%) 37.00 18.05 36.99

ns= Not significant; *,** Significant at 0.05 and 0.01 probability levels, respectively

Means within the same column followed by the same letter are not significantly different at the 0.05 level by LSD test
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Table 5 Effects of rice varieties combined with fertilizer application on anthocyanin content, total phenolics and DPPH

Varieties Fertilizer Anthocyanin Total phenolics DPPH
(mg/100g) (mg/liter) (%)
KTP OF100% 82.61° 28.92" 4.38°
CF100% 64.00° 24.40° 3.40"
CF50%+0F50% 132.00° 7.21° 7.01°
OF50%+BF50% 12.57° 14.57° 0.66°
CF25%+BF25%+OF50% 40.32 23.09 2.14
KR OF100% 12.63° 28.71% 0.67°
CF100% 12.02° 27.57% 0.63°
CF50%+0F50% 16.56% 33.69% 0.88%
OF50%-+BF50% 10.45° 40.37° 0.55°
CF25%+BF25%+OF50 % 15.49% 28.54° 0.82%
LSD 05 25.30 7.95 0.63
Fotest . . .
C.V. (%) 25.30 7.95 18.05

ns= Not significant; *,** Significant at 0.05 and 0.01 probability levels, respectively

Means within the same column followed by the same letter are not significantly different at the 0.05 level by LSD test

31500

' 1Y

Innllganisgeaenugiinissgiulaniuandeiu Inenundanmnuniasdauinnnintinils Inedn
A winadusnnnindniilsegraidedrfyneatfdealrdsiuiuuds/du inauluaie esagdsuilvuig
Ingaunsaduasgiuatarazanonsluglvesudalauinnindidiurwindn (Zhao et al, 2007) 8nvismanue1IsINTes

417 Amundiuunlduguinnidmlsndie fvdauisagaussinemmstudulatndy demalidduianuudusuas

o

asvemnslanniu usegalsinudanlsinnugsdidu nsuanne wazdminuaaunnitdnnmmwwegnsditedy

meadd uonnddnnunmndadviinaueulnlvgiukasanuaunsatunisdiueyyadases (OPPH) innintnils &
Usinaansueulsleeiuulsiunuanuanunsalunsiueyyadaseiesnindiiunnuniididuningimls dedudinid
Winazdsmaromuaunsalunisiineyyadaseastume (@yde, 2552; Tian et al, 2004) donndesiuivsnsal (2556)

wudnmiainiamnuaninsolunsiueuyadase (OPPH ) wazilansweulsleeniuinnnitdivendanard1ilsdivess

e

nsladeduvsdtuunlinlidawmiermiassaeiugiintnd duiasdduiusiwnnign lnewmeiugininils

'
P
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