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Growth, tillering and color changes of black rice plant
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ABSTRACT: Black rice is a type of rice that has a layer of black tissue the covering endosperm. It has
been used as a component of medical drugs in Thai traditional medicine and nourished the blood. But
black rice is rare, cultivates in local area and little growth data for breeding program has been known.
The objective of this research was to study the growth, tillering, and color changes of black rice plants
for further use as data for the improvement of black rice varieties. The experimental design was a
completely randomized design (CRD). Plant height, leaf length, leaf width, leaf number, tillering and
color changes in leaf and stem were recorded. Results showed that the highest average height and leaf
length were found in Black Glutinous Rice. Leum Pua had the highest average leaf width. Mali Dam
Nong Khai 62 had the highest average leaf number and tillering. Leum Pua and Sutabutr had green
stems and leaves. Hom Kanya and Kam Doi Saket had purple stems and leaves. Mali Dam Nong Khai 62,
Black Glutinous Rice, and Kam Kanya had purple stems and green leaves.
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Table 1 Growth of black rice plant at 4 weeks after planting

Variety Height Leaf length Leaf width Leaf number

(cm.) (cm.) (cm.) (leaf)
Leum Pua 87.50 + 4.03 55.80 + 4.10 ° 1.48 +0.14%  13.60 + 1.90
Mali Dam Nong Khai 62 70.20 + 3.94 ¢ 43.70 + 2.41 ° 1.01£0.03% 3300 +952°
Sutabutr 73.50 + 2.80 © 48.20 + 2.57 0.92+0.08°¢ 27.60+1.84°
Hom Kanya 81.70 + 6.80 € 53.60 + 4.09 ° 1.11+£0.10° 1340+ 295°¢
Kam Doi Saket 84.30 + 3.59 > 55.50 + 2.37 ° 123 £0.07° 1640+ 5.25¢€
Black Glutinous Rice 90.10 + 5.93 ° 59.40 + 4.38 ° 1.07 £0.05% 2470 + 3.89 °
Kam Kanya 84.60 + 3.66 ™ 54.60 + 3.17° 1.04 +0.07 ¢ 2720 £3.77°

F-test

*

*

*

*
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C.V. (%) 5.62 6.41 7.45 21.68

Y Means within the same column followed by different letters differ at P<0.05 according to least significant difference
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Table 2 Tillering of black rice plant at week 2, 3 and 4 after planting

Tiller number (Tiller)

Variety
Week 2 Week 3 Week 4
Leum Pua - 2.40 + 0.52 € 3.30 £ 0.48
Mali Dam Nong Khai 62 3.00 + 0.00 2 550 +1.18° 10.00 + 1.56 °
Sutabutr 210+ 057° 3.90 + 0.74 ° 7.80 +0.79 °
Hom Kanya - 230 +0.48 ¢ 3.00+082°
Kam Doi Saket - 270 +0095° 4.10 + 0.57 ¢
Black Glutinous Rice 280 +042° 3.90 + 0.74° 570 + 1.16 ¢
Kam Kanya 220+ 0.42° 4.10 + 057 ° 6.70 + 1.34 €
F-test * * *
C.V. (%) 16.28 21.86 17.75

- = no tillering

Y Means within the same column followed by different letters differ at P<0.05 according to least significant difference
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Table 3 Leaf and stem color changes of black rice at week 1, 2, 3 and 4 after planting

Variety Leaf color changes each week Stem color changes each week

1 2 3 a4 1 2 3 4

Leum Pua G G G G G G G G

Mali Dam Nong Khai 62 G GP G G G GP p P
Sutabutr G G G G G G G

Hom Kanya GR p P P GR P P P

Kam Doi Saket GB GP P P GB GP P P
Black Glutinous Rice G G G G G G p P
Kam Kanya G G G G G G P P

G = Green, P = Purple, R= Red, B = Black
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Leum Pua Black Glutinous Rice Kam Kanya

Hom Kanya Sutabutr Kam Doi Saket Mali Dam Nong Khai 62

Figure 1 Growth, tillering and color changes of black rice plant at 4 weeks after planting
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Effect of seed soaking solution on the growth of red cabbage (Brassica oleracea var. rubra)

microgreen
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Abstract

Studying the effect of seed soaking solution on the growth of red cabbage microgreen. By soaking the seeds in
various substances such as distilled water, solution of compost formula 1 (soybean meal, rice bran, vermicompost, rock
phosphate, bone meal and bat manure), solution of compost formula 2 (soybean meal, rice bran, vermicompost and rock
phosphate), solution of compost formula 3 (vermicompost, rock phosphate, bat manure and fish meal) and wood vinegar
compare to non-soaking seeds. The result showed that the weight of 50 plants, plant weight per box (150 cm’) and plant
weight per square meter of red cabbage seed soaking in wood vinegar has the highest mean of 2.77 grams per 50 plants,
71.18 grams per box and 4.75 kg/m:. Non-soaking seed showed the lowest plant weight of 50 grams per 50 plants, 29.13
grams per box and 1.94 kg/ m” with a statistically significant difference at the level of 0.05 (p <0.05). Seeds soaked in
wood vinegar indicated the highest mean of chlorophyll content in red cabbage microgreen leaf was 52.54 Spad Unit. The
leaf color of red cabbage microgreen was dark green and classified as Green group 137 (G 137 A and G 137 B).

Keywords: compost, microgreen, red cabbage, seed soaking solution, wood vinegar
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wuhSunae Tsiaduazdluinaneandesiu esnnluitFinanas Tsiadgai W@y
@ondu it Taldee il lueglungy Green group (G 137 A) naz luitifinanae siadanh 19 ludiGen
sound1 mivialdvsialueglungu Green group (G 137 B) Fawuns Mhduauldfumsuswdariug
wlfifinunae Tsiladlulunzsndnlauas Saundegeiigauazidlufidendy soanaw fe msuvdanils
wiingast 3 fJomingasii 2 fJowdngasit 111 uazans linswdari i uanae siladtinndoiiigar
Iialuiigouaan Tasmsusdrnhiduaiulal foningasii 3 uazijowingasi 2 Waludendu G 137

' " @ 1 3 T 0 '
A) daunmsusdoifloniingasii 1 10 nag lingwda 1Waludergeundy (G 137B) (Table 2)

Table 1 Effect of seed soaking solution on the growth of red cabbage microgreen

Weight of 50 Plant weight per Plant weight per
Treatment Height (cm)

plants (grams) box (150 cm”) square meter (kg/m’)
Non-soaking seeds 4.96'1/ 2.50° 29.13° 1.94°
Distilled water 5.88" 2.52" 49.72% 331
Compost formula 1 5.35" 269" 59.59" 397"
Compost formula 2 5.96 2.70% 60.82° 4.05"
Compost formula 3 632" 8.75" 50.02" 333"
Wood vinegar 6.07" 2.78" 71.19" 4,75
F-tesst ns * b ¥
CV(%) 14.80 5.17 19.60 19.61

"* = significantly different at p < 0.05, ns = not significant
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Table 2 The chlorophyll content and leaf color of red cabbage microgreen on seed soaking in various solution

Chlorophyll content
Treatment ) Color Chart Color
(Spad Unit)
Non-soaking seeds 36.99" G137B
Distilled water 38.35" G137B
Compost formula 1 39.55" GI137B
Compost formula 2 43.83" G137A
Compost formula 3 44.20° G137 A
Wood vinegar 52.54" G137A
F-test ns
CV (%) 19.99

E. compost formula 3 F. Wood vinegar

Fig. 1 The growth of red cabbage micro-green on seed soaking in various solution at 9 days of harvest
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waz OF-B

—powder-1450

OF-A

wuniideniuaniaeulsaashiusunnign laduansineiu OF-A -

—powder-1450" —pellet-1450

Abstract
This study investigated the effects of powder, pellet and granular organic fertilizers (OF) from
pulp and paper industry on yield, yield components of cassava (var. Huay Bong 60) planted in
Kamphaeng Saen soil series and some soil properties. The experimental design was arranged in
Randomized Complete Block Design (RCBD) with 3 replications and consisted of 14 treatments. The

results showed that the OF-B +CF or.8_powder-72s PrOVided the highest fresh root yield and starch

—powder-725

yield/unit area which were not significantly different from the OF-A__,..725FCFor powdger.72s @Nd the OF-

B +CF g _peler725- After experiment, it was found that the OF-B resulted in the highest

—powder-1450

+CF

—pellet-725

OF-A

EC, of soil which was not significantly different from the OF-B —powder-1450

—powder-725 QOF-B_powder-725'

and OF-A_ o725 TCF ora powderrzs: 1h€ OF-A__ 1450 @ffected on the highest organic matter of soil
which was not significantly different from the OF-B Furthermore, the OF-A__, o.1450 @ffected

+CF

—powder-1450"

on the highest available P of soil which was not significantly different from the OF-A

—powder-725 OF-

Apowser-7250 OFB_poudertaso 3N OF-B_oer725TCF 0.5 powder-72s- ThE OF-B_o, 061450 @ffected on the highest

exchangeable K of soil which was not significantly different from the OF-B +CF

—powder-725 OF-B_powder-725*

While, the OF-A__ 41450 @ffected on the highest exchangeable Ca of soil which was not significantly

different from the OF-B_, o145 @Nd OF-B_ o 1us- The OF-B_ o150 affected on the highest
exchangeable Mg of soil which was not significantly different from the OF-A_ 14500 OF-A_pgier150
and OF-B_ gy 1as0-

Keyword: organic fertilizer, cassava, waste materials

* Corresponding author; E-mail address: agrcht@ku.ac.th, thongjuu@yahoo.com
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Uszmalneffuiignaudilzngs 8.62 dwls IinanAminsuan 29.37 d1usu Anulunanan
Wwdasa? 3.41 su/ls (EinsuAsHgiansnems, 2561) Iswmgmmummﬁnﬁuawmﬂ‘lﬁlﬁmﬁu
annszuaunsHARudIuauNIn Wy nnRzneuantetntaiide wardidrastaniseany
fa‘mmunssmi‘;ﬂns:mw nnsfudntlzndaannissundautetu nanazneudas wazinduudgann
Tranundmianuen nanaas lilsssunegsa (13-a8) Wusu Tnananaseldfenanafinisindulyld
ﬂs:‘iﬂﬁﬁﬁfau%aﬁﬂﬂLm:ﬁnn'ﬂlﬁl,ﬁmﬂcymwiaﬁaLLqmé’au'Luszﬂzmqlﬁ (Thongjoo et al., 2005) T

menuigtumainanaes i dusslenluwdlafududlzndsdaudradon du nslduanaasls
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ANT9URgea (@18-018) (MW uazAtuy, 2557) Sanauyiad ansgninenananslfanlssunag
sauazdidnans @sgms uazAnLz, 2560) nMnAznauandertintde (d1ns uazAn, 2562) sy
m?L*Tv'uﬁuvﬁ“ﬂ'j“mq’LuﬁuTmn’r?’l,z&ﬂﬂ%uw"s'ﬂ"?;'lﬁmﬂnﬂnm:ﬂﬂu (activated sludge) anazuutifaninde
ga3lsaaugAaNMNgN Wudh nnazneutdEmATy anunsnldnaunui]end viieldsaututlaaiify

o o

Naisegiagiasne Ififueeneg wu 41 (ugnwy uazaosz, 2556) Sudnlzuda Gsems uazanse, 2560)
s mnﬂsﬂﬂ"nﬁ‘f;ﬂdmm%qﬁuﬁqLﬁmLtmﬁmlumﬁ*ﬁnmmﬂ%’ﬂaﬁuw"s‘ﬂ’ﬁmm Hadadn uazndin
ﬁu@mmnisamuqmmummL?i@nszmwi@Namam a9ALlsTnauNanAnTaiudlonas uazanTRunasiu
unetlsznis ﬁé'qu@ﬂmnmﬂumsﬁqmwmm‘loﬁ’mlﬂﬁﬁ,ﬁﬂﬂ?:‘imu’lé’ﬂﬂwgnﬁ’fﬂqLm:mmmmz’:’q dautly

o

= = AJ ° s dl ar O a v
ﬂn'maLa@nummm'uLm:rmnswﬂ@,ﬂuumﬂwawnmﬂ

d oo
Alnsaiuazisns

a e a

AnwnauesileBuvidaione 1ladauin uazsisudaanissnugnamnssuEionszawsia

s

NanAn aeAilsznaunanfnrasiudzudniugaes 60 uazantRvasduualsyms ludasieuiiun Ay
W.A. 2562 DAURBUNUARUT W.A. 2563 0 wamAaeeI9INATTILTRANEN ARIZINERT AundLa
NMINENRENHAIANARNT BUNDATLNIUAL JmdnunsLya ?ﬁmﬂumﬁuﬁ%mumu (Kamphaeng Saen soil
series, Ks; Typic Haplustalfs; fine-silty, mixed, semiactive, isohyperthermic) Soil Survey Staff (2003) 41 4
nnsasiiLlsznaudan 42 waseos wiiazulaveiaefinnandae 6 wms 819 6 e szaztlgn 1 x 1 weg iy
Tayanandntasiudrlzudauanis 3 unanane uauasinewns 1 wms TURUNNINARBILL LG
anysninieluuden (Randomized Complete Block Design, RCBD) 41191 3 41 14 A funaans Tmg
neavidenrewrniumaandliuansldlu Table 1 Auflumsfusednafuieulgnannudamaaastisysiu
ARTNAN 0-30 LIURLNAST LﬁﬂﬁLﬂs‘ﬁ:u’muﬂ'ﬁmqﬂszmwmﬁu e A1 pH (1:1 water) AN@AIMNTYN
Iaasduluanimdusasanti (EC,) Usunnudwvsudng Wiunmuaanasafidulszlond U
nuna@en unaden winiifey uastnFoninandeuls wazidefu fmiauPunealssnsedu
aunsnaaadlaiantldlu Table 2
nsldilewnd Idun Jeuetuidandamn (21 %N) feviddagulefaann (42 %P,0,) wazily
una@annaalss (60 %K,0) Wneutild 2 A I ﬂ:ﬂ'éaﬁmﬂuu.ﬁimzﬁ‘hi"wmam'ﬁ'mq 2 UAT 4 \hlau
wavlgn dounsldilealinuAdinszsiiudwmiuiudilouds Aa 16 uaz 8 Alaniu N uaz K,0 sials
AINANTL (N9ATNIsINERS, 2553) drusuilefunieildlunismaaeunainiasansWaLAmnAs
219 1S A, 19. 3851 ihuimed dria uazniadmigitinen anzinums Saumeuan nneldTlsunsy
aduanunisWmurnatuladiuazudnnssu (TAP) aang. Tnafledunidafinnigns A uazgns B
Usznaudasmniiudnlzwds : nnmznauiiBaannnszuaunsiie : Sudaes Wit 5:2 15 uay 4
2 : 4 TnenfBanms masnsy aaniy viileduvideianatc 2 grsllSnuTn uaziudn sl (FuAna uag
ALE, 2562) mﬁ‘iﬁﬂﬂauﬂ?iﬂmﬁmﬂ%ﬁLﬁEIQ’LHLL[ﬁﬂ::GT'ﬁUV]ﬂ@Nﬁ’MEIq 2 \neundalgn dwsudnsnisld

feduridimanan Funnlulanauivuagegauesdlefuddaiangns A (1.12 wasidus) s
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lnz’w"l,ﬁmﬁ’uﬂ?‘mm"l,uimmu%\mummmﬂz&ﬂﬂLﬂﬁmmﬂ'ﬁLmﬂzﬁﬁu (16 Alansululnnaw/ls) dude
1,428.57 filandu/ls LLcﬂ'lumaéwﬂamﬁlé’ﬁwumé’mmﬂa@uw‘f‘mﬁ@mﬁm:mnﬁiﬂmﬂ’ﬁ A 1,450 filan s/
13 dmiusaniFuadssmsteieduiddusiazafinnaummanedlduandldly Table 3
mﬂﬁu‘ﬁﬂgammﬁmm:fmﬂ'ﬂszn@uwawammmﬁuzi’ﬁﬂwﬁaﬁmq 12 \piaw Tiun nandnsiadn
wafidusuledauingn ('L“I!fl,ﬂ?:m Remain Scale) uaznananuliafud MeEmaIn LR fITuNNg
LﬁuﬁQfatmﬁuluLwiaw?ﬁuwmﬂmLﬁ;frﬁLﬂm:u’muu‘”ﬁwﬂa‘:mﬂmﬁu 8w A1 pH (1:1 water) AN EC,
uaziFunnuBuntedng Wnnmeanesaiduilssland Bunuivna@en uaaidey uazuunidesd
uaniaeld Tnedayanandn esdsznaunandn uazantfunslszmstesRuildainnimaaeainan
AATziANNLLU:UNaTiRA (analysis of variance) v?'v'@Lﬂ?ﬂmﬁﬂummumnﬁhwmﬂ'ﬂmﬁ’ﬂ‘tmtﬂ% DMRT

(Duncan’s multiple range test) MszfAuANNTauFatay 95 drefisunsy Statistical Package for the Social
Science for Windows (SPSS)
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Table 1 Detail of treatments.

Quantity of major elements

Treatments Descriptions Symbols (ng_ons_Kz 6 sl
T, no fertilizer and organic fertilizer (OF) treatment  control 0-0-0
T, the application of chemical fertilizer (CF) based CFoon 16-0-8
on soil chemical analysis
5 the application of powder OF-A of 1,450 kg/rai OF-A__ o150 16.24-28.57-32.77
T, the application of powder OF-A of 725 kg/rai in  OF-A iaizesTCFor. 16.24-28.57-32.77
combination with CF containing all major APOHIEHT25
elements (N, P and K) equivalent to 725 kg/rai
of the powder OF-A
T, the application of pellet OF-A of 1,450 kg/rai OF-A i 1ase 14.94-28.13-31.03
Ts the application of pellet OF-A of 725 kg/rai in  OF-A _petat-725 T CFor. 14.94-28.13-31.03
combination with CF containing all major Kl 28
elements equivalent to 725 kg/rai of the pellet
OF-A
T; the application of granular OF-A of 1,450 kg/rai ~ OF-A ——— 12.62-22.33-25.23
Ty the application of granular OF-A of 725 kgfraiin  OF-A granular- 12.62-22.33-25.23
combination with CF containing all major 725 CForA granuer725
elements equivalent to 725 kg/rai of the
granular OF-A
T, the application of powder OF-B of 1,450 kg/rai OF-B_ s sictass 15.66-28.13-35.67
Ty the application of powder OF-B of 725 kg/raiin  OF-B owdar725 T CF gz, 15.66-28.13-35.67
combination with CF containing all major 8 powder'78
elements equivalent to 725 kg/rai of the powder
OF-B
T, the application of pellet OF-B of 1,450 kg/rai OF-B__ 11450 13.63-27.55-33.93
Tis the application of pellet OF-B of 725 kg/rai in  OF-B potet725T CFor. 13.63-27.55-33.93
combination with CF containing all major B2
elements equivalent to 725 kg/rai of the pellet
OF-B
T, the application of granular OF-B of 1,450 kg/rai OF-B_ . iiariaso 12.04-21.90-26.68
Ty the application of granular OF-B of 725 kg/rai in  OF-B e ranudare 12.04-21.90-26.68
combination with CF containing all major  ,,.+CFg., —

elements equivalent to 725 kg/rai of the

granular OF-B
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Table 2 Properties of soil (0-30 cm) before the experiment.

Properties Results Rating
pH (1:1) 7.74 slightly alkaline
EC, (dS/m) 0.61 non-saline
Organic matter (%)Y 0.92 low
Available P (mg/kg)? 36.03 high
Exchangeable K (mg/kg)y 57.28 low
Exchangeable Ca (mg/kg)? 712 high
Exchangeable Mg (mg/kg)? 82.46 moderately
Exchangeable Na (mg/kg)? 23.58 -
Soil texture? sandy loam -

Note ¥= Walkley and Black method (Walkley and Black, 1934) 2= Bray Il method (Bray and Kurtz, 1945)
¥ = Extracted with NH,0Ac pH 7.0 (Pratt, 1965) ¥ = Pipette method (annanstmadslgivinen, 2558)

Table 3 Chemical and physical properties of organic fertilizer (OF).

OF-A OF-B
Properties
powder pellet granular powder pellet granular
pH (3:50) 9.04 8.78 8.62 9.00 8.88 8.47
EC 1:10 (dS/m) 8.78 8.62 7.23 9.23 8.94 7.65
Organic matter (%) 25.36 23.15 17.56 23.24 21.36 16.85
Organic carbon (%) 14.71 13.43 10.19 13.48 12.39 9.77
C:N ratio 13.13 13.04 11.71 12.48 13.18 11.78
Total N (%) 1.12 1.03 0.87 1.08 0.94 0.83
Total P,0, (%) 1.97 1.94 1.54 1.94 1.90 1.51
Total K,0 (%) 2.26 2.14 1.74 2.46 2.34 1.84
Total primary nutrients (%) 5.35 5.11 4,15 5.48 5.18 4.18
Total Ca (%) 19.59 18.23 13.25 19.18 18.32 12.88
Total Mg (%) 1.42 1.34 1.14 1.42 1.28 1.17
Total Na (%) 0.17 0.16 0.14 0.19 0.17 0.15
Germination index (%) 99.13 102.36 113.25 100.86 112.36 118.12
Moisture (%) 25.42 23.12 21.41 26.68 24.12 23.14
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NANITVARBIUAZIRTO]
1. HaRARLAZRsALlTznaLkANAnIR T Ud s wSs
1.1 HANARTAR
msldilefunidafiasine athafen vsemsldijefuvidailanine soufuileind uaznnsld

!I

tewnflaehaflen sauvissinsunuau (control) :4Nalunammmmmmuumﬂwmwmﬂ 12 plaundalgn
uanAnsruatinefiedAayBeneatii (Table 4) nanaie OF-B_uer725™ CFor._powderr2s NHALTHANAR Y

anaasfudrdzudanniign (12.56 fu/ls) lduansnety OF-A_ouder725CFor.a powderzsr OF-Boate

725 CF o polerrzs WAZ OF-A_o1o 756+ CFop p patarrzs THETRNTUALAN (control) SnalWuandavianaessiy
ﬁﬁﬂzuﬂ"\iﬁ@ﬂﬁqm (4.25 pi/lg)
1.2 wefidusiulsdauinanuasnananulesiofivi
mﬂzﬁﬂﬂ@um‘wummﬂ BENALAEN mfanqsmﬂﬂﬂummummﬂ fnfuiendl uaznngld

flewafiacinamen mmmm?ummu (control) finalilafiFusiulagqy aﬂmmzwau@mlﬂaﬁiﬂwumm

'
o a o o

Nudlznasfiang 12 waundstlan LLmnsmﬁummﬁﬁﬂmﬁ:yaammﬁﬁ (Table 4) na19@a OF-B

9 U

= 1 < [ o e o o el'
725 CF 0k powdar2s umﬂmLﬂmmumﬂ\amummmmuumﬂmmmnmm (29.87 Wadidus) Tdunnsing
OF-A +CF

—pellet-725

—powder-

U OF-A

—powder- 725+CFOF-A \_powder-725' OF-B—pellet-725+CF OF-B_pellet-725"

L4 ¥ !
= o a ¢ A = ar
1450 WOZ OF-A oy ertasg HONAINU OF-B_ 0705 CForg poncontas SRHANKNARA AT 0 AU 8 95T

OF-A_pellet-725* OF-B—powder—

R TN T
anlevasunnign (3.75 fwls) Tiwansinetu OF- “A_pouder725 CFor A powderras WAZ OF-B +CF

—pellet-725 OF-B_pellet-

s :uvwmsummm (control) finalfilefifusfutdouianuanandnuteiafufinasiug s datas
mm (22.56 adifus uaz 0.96 su/ls mugrsu)

nuaMMARaaMsATing10andesy Wiedaunndmsldileduvisdsamtuilnad Sty
HAKAR Lm.,@mﬂs:nﬂuN@Nﬂm‘nmuumﬂzum‘imﬂmwmmnmLumﬂ%‘ﬂumauﬁ'umﬂzﬁﬂa%uw?ﬂ'u"‘s@
msldifainiedhaiiten Seranadaiuamisuans Mens uazans (2562) ‘v‘?’qiﬂu”[ﬂ‘lﬁ’dﬂijﬂmﬁmmm
ﬂamlﬂ'faﬂmmmmslﬁﬁuﬂuﬁﬂﬂwﬁalﬁmmmmLﬁ"qluszﬂvummmmnﬁm Wun mmv‘ﬁ'ﬂﬂ%uw?ﬂ‘m
AiREl °] Uanudessinemseanunidulslenienassydulndesasnaunuiy uanani msldi]e
BuvFeianaduun Waldnissdgdulnuas cmmmmmmumﬂvumimﬂmwmmm'\meﬁﬂumﬂunu
nsldijeBunddaiadnudn uazainduia mugdy mmﬂummwﬂﬂ@umﬂwmunsumumsﬂmm
viatfudia azsumsdeuie Wk Ao liRamsgudesinanmstls Tneamzanglulasiay doutls

a

@ummumﬂumea”mn’mmmﬂmm@mumqLW@lﬂﬂﬂ@umﬂmmmmumLﬂul,m'lm AedanaliFuncy

= Ly <

ﬁ’]lﬂ@']‘ﬂﬁﬁ‘ﬂﬂﬂ\‘iLNﬂLLE‘EJUL‘ﬂEJ'IJﬂUﬂEI@uV] sefrindnln wazainng ANATAL (?NE!V]ﬁ WATATUE, 2551)
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Table 4 Fresh root yield, starch contents and starch yield of cassava at 12 MAPY.,

Fresh root yield Starch contents Starch yield

Treatments (ton/rai) (%) (ton/rai)

T, = control 4.25"% 22.5697 0.96'?
T, = CFpon 7.56° 23.83° 1.80
T3 = OF-A_y eriaso 11.35% 28.23% 3.20°
Ty = OF-A_ vier-725F CFor.A powcer-725 12.48° 29.53° 3.69°
T = OF-A_ 01050 10.54° 26.32% 2.77°
Te = OF-A__itar725+CFoga petetizs 12:22° 28.76™ 351"
T, = OF-A_artaso 8.26' 24.25% 2.00"
Ta=0FA s CP ek cramioeiras 8.82" 25.22% 2.22°
T = OF-B_ycer-1e50 11.56° 28.64% chos i
LIt e o S _ o SR — 12.56° 29.87° 3.75°
Ty1 = OF-B_gierras0 10.83% 27.25" 2.95°
Tip = OF-B_ 107257 CForg oeterras 12.36° 29.26° 3.62*
Tys = OF-B_ 1450 8.75" 24.38" 243"
[P te = - I . S—— 9.26° 25.54* 2.37'

F_test " " "
CV (%) 13.25 13.41 13.88

¥ Months after planting
? means within the same column followed by the same letter indicate no statistical difference by using DMRT
** indicates significant difference at P< 0.01

2. meulsumlasantiRinalsznnsrasiu meavasnislgnaiudilzuas
memdamsfuifiensfudlznga (Table 5) widn msldijeBunzeiiasine aghaimen viiansld
TeAuvizeaiiasine sannuiland uaznnsldijanfiatiasien squﬁ”ﬁw‘hé’umw@u (control) Aual¥iAn EC,
UBnniBuvedig Wunnmesvesafiiusslond Bunnueadeuazunt@oiuany e duesdy
uAnsinefuanafifudndty Banneadii (Table 6) nanaia OF-B_pgsoriso ARGIAN EC, 109RuanTign

(1.89 dS/m) TuANGNAY OF-B_,, 10006+ CFors soucerrs: OF-A__siortaso 8T OF-A +CF

—powder-725 OF-

apowder72s WUz {]aBunIdafianagmns B Aldluntsmasesiie EC NINAGA (Table 3) Wananil

= v | a o a d‘ L= o 1 ] o
OF-A_pycieriaso HHA WIFunmuBuvTadng lupuandign (1.63 wefidus Tdunnsinaiu OF-B___contas

:’I 1 4 = 6 A B = s | ¥
AetifluwesiloBursdainnegns A nldlunsmaaeefidfunndurdednguinign sesaun fa e

a =

. a o/ A [ % = }
BUNTETUANIGAT B (Table 3) 49U OF-A_ 0 10 ﬁmﬂlﬁlﬁmmw@m%m%Lﬂuﬂszimwmmumﬂﬁqm

(56.28 mg/kg) tdumnsiaiy OF-A

—powder-725

+CFOF-AJ)owder-725' OF-B—powder—MSO waz OF-B +CF

—powder-725 OF-

— %\mamiwmammmﬂ5@&ﬁu1ﬁmmﬂ%ﬂm’*ﬂﬁidmiﬂﬁFhmnﬁzgm (28.57 filansu P,0, Aals)

Aauansldlu Table 1 IUET OF-B_,,u0 140 AHAITS M U IHUNGFeiNT wanuldeuldrasfunnign
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(89.72 mg/kg) lsdumnmnariy OF-B_poucer725TCF o8 powcenrzs TIHANINAADIAAAARDITUUTNA
Tnunadenildadldfinuiniign (35.67 Alansu K,0 sials) feuaneldly Table 1 uananil o

= v =) -:i' e‘ v a a} ] ] o
A_poucer-aso NHALTITINILARITE LN ATWldae sRuanTign (953 mg/kg) luumnsinefy OF-B__,er

a P ¥ 1 P a i v a PN
ALY OF-B—pelle!-Mso ATUSN OF—B—pOwder—MSO Nﬁﬂiﬂﬂﬁ‘ﬂqmuuﬂi‘“ﬁﬂ“'ﬂLLﬂﬂLﬂﬂﬂulﬂ’ﬂﬂ\iﬂquﬂ“ﬂfﬁﬂ

(120.28 mg/kg) laiumnmnafiu OF-A

'—powder-1450" OF_A—pelle(-Mso way OF-B

—pellet-1450

Table 5 Properties of soil after 1 year of planting cassava.

pH EC, oM Avail. P Exch.K  Exch.Ca  Exch. Mg
Treatments (1:1 water)  (dS/m) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
before experiment 7.74 0.61 0.92 36.03 57.28 712 82.46
T, = control 7.72 063"Y 094" 37.12"Y 5836”7  725"Y  g354°Y
T,=CFpon 7.69 089° 118 3924  65.36° 738" 85.67°
Ty = OF-A_ ¢ gor1a50 7.95 183" 1.63° 56.28" 83.25™ 953" 118.72°
Ty = OF-A_ 0125 CFor a powcerzs 7.92 181 140" 5582° 8254  gos™ 105.42°
Ts = OF-A__ 1 1a50 7.88 1720 155" 5242°  g0.78® 933  117.53°
To = OF-A 10725+ CFop p sotetras 7.83 169" 133" 5095  79.25° 887’ 101.25™
T, = OF-A_ueteso 7.86 146" 145" 4456 73.22' 869’ 98.25"
Ty = OF-A__ o irrz5+ CFor.n gramuerrzs 7.83 142 127" 4436 72.15' 851° 93.83°
Ty = OF-B_0n1as0 7.92 1.89° 158"  5476"  89.72° 946™ 120.28°
T TEBY e i PO s i 7.89 1.87° 138" 5453  88.63" 918° 106.72°
Ty = OF-B_ 0 1as0 7.90 176" 150  49.25°  g5.82" 938™  116.42°
Ti2 = OF-B_ 1725+ CForg sareuras 7.87 174 1.31™  49.11° 84.63° 900° 100.25™
Tis = OF-B_ s uorreso 7.85 151°  1.43° 259" 75.25 865° 99.83"
Tia = OFB_rras*CPors srnuinrzs 7.82 148" 125" 41.28° 74.73' 847° 95.26°
Ftest s - *. - - = -
CV (%) 11.29 1315 1268  13.36 12.62 12.36 11.52

¥ mean within the same column followed by the same letter indicated no statistical difference by using DMRT

ns = non-significant ** indicates significant difference at P< 0.01

dglnauaziauaLue
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Effect of Organic Fertilizer from by-Product of Oklin Composter on Yield and

Yield Components of Cassava and Some Soil Properties
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Abstract

This study investigated the effect of organic fertilizer (OF) from by-product of Oklin Composter
on yield and yield components of cassava var. Huay Bong 60 planted in Kamphaeng Saen soil series
and some soil properties. Experimental design was arranged in Randomized Complete Block (RCBD)
with 3 replications and consisting of 8 treatments. The results showed that the OF-C,+CF . s,
provided the highest fresh root yield which was not significantly different from the OF-A,5)*+CF oz, 4sor
OF-By5ptCForgas0r CFpoa @nd OF-Cy. Furthermore, the OF-C5)+CF ;. 45, Provided the highest starch
yield which was not significantly different from the OF-A;)+CF o s ss00 OF-B gy +CF o 540 @nd CF,. At
the end of the experiment, it was found that the OF-A ;;+CF ., 45, resulted in the lowest soil pH which
was not different from the OF-Aqy,. Furthermore, the OF-Bgy, affected on the highest EC, and
exchangeable Ca of soil which was not different from the OF-Cy,, and OF-Ay,. The OF-B,, affected on
the highest organic matter of soil which was not different from the OF-Cg,,. The OF-Ay, affected on the
highest available P of soil which was not different from the OF-Cgy,. While, the OF-A,, affected on the

highest exchangeable K of soil which was not different from the OF-By,, and OF-Cy,.

Keyword: cassava, organic fertilizer, by-product, Oklin Composter

* Corresponding author; E-mail address: agrcht@ku.ac.th, thongjuu@yahoo.com
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869.57 Alansu/ls Lwi'l,umswmamﬁ‘loﬁ’ﬁwumﬂ"msnﬂaﬁum‘%“ﬂiﬁ@mmmmﬂﬁiﬂmﬂ'ﬁ Aa 900 Alansau/ls
zi"wm“’uamu‘ﬁmqﬂsxmﬂmﬂﬂ?ﬂuﬁﬂiwingmin"aumswmam‘lvﬂmm‘m‘u Table 3
mstﬁu%@gmamﬁmLm:mﬂ’ﬂs:nﬂuNawﬁmmﬁuﬁwﬂzuﬁﬁmq 12 hiaw 1fun nandnvagn
wefifusurladauiaan (Miases Remain Scale) uaznANARLTesB YT MEF LR fEung
LﬁuETfJfazmﬁu'LuLwiazﬁ'ﬁ*uwmmLﬁﬂ‘immxu’ﬂuu‘”ﬁmqﬂs:mmmﬁu 1ourt A pH (1:1 water) fin EC,
uasfFunBuviedng Wanuesviafaidulsslomd Banntnunases wraden wazwunfidei
uaniaently nedayananin asdilsznaunanan uazaiRINszmMsTeAuildannimeaaginan
Wn2iANLULTUs9UN9aTR (analysis of variance) Lﬁ‘@LLﬁ‘ﬂULﬁE}Uﬂ‘J’mLLﬁlﬂﬁi'N"u@\‘lﬁﬂL’ﬂﬁ"ﬂtﬂﬂl’ff
DMRT (Duncan's multiple range test) ﬁsxﬁumwﬁﬁlﬂfu%'ﬂﬂaz 95 sinalalsunsy Statistical Package for

the Social Science for Windows (SPSS)

Table 1 Detail of treatments.

Quantity of major elements
Treatments Descriptions Symbols (kgN-P,0,-K,0 per rai)

T, no chemical fertilizer (CF) and no organic control 0-0-0

fertilizer (OF) treatment

T, the application of CF based on soil chemical CFpoon 16-0-8
analysis
T, the OF-A application of 900 kg/rai OF-A,,, 15.12-17.91-18.99
T, the OF-A application of 450 kg/rai in OF-A 155+ CF o a50 15.12-17.91-18.99
combination with CF containing all major
elements (N, P, K) equivalent to 450 kg/rai of
the OF-A
Ty the OF-B application of 900 kg/rai OF-By, 13.68-15.75-17.64
T; the OF-B application of 450 kg/rai in OF-B5)+CF 5450 13.68-15.75-17.64
combination with CF containing all major
elements equivalent to 450 kg/rai of the OF-B
T the OF-C application of 900 kg/rai OF-Cy, 16.56-17.19-17.55
Ty the OF-C application of 450 kg/rai in OF-C5p+CF 0450 16.56-17.19-17.55

combination with CF containing all major

elements equivalent to 450 kg/rai of the OF-C
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Table 2 Properties of soil (0-30 cm) before the experiment.

Properties Results Rating
pH (1:1 water) 7.24 neutral
EC, (dS/m) 0.41 non-saline
Organic matter (%)Y 0.67 low
Available P (mg/kg)? 33.47 high
Exchangeable K (mg/kg)? 55.78 low
Exchangeable Ca (mg/kg)? 1,214 high
Exchangeable Mg (mg/kg)¥ 127.48 high
Exchangeable Na (mg/kg)y 31.89 -
Texture? sandy loam -

Note Y= Walkley and Black method (Walkley and Black, 1934) Z= Bray Il method (Bray and Kurtz, 1945)
¥ = Extracted with NH,0Ac pH 7.0 (Pratt, 1965) ¢ = Pipette method (rnnansdniAdanlgiinen, 2558)

Table 3 Properties of organic fertilizer (OF) before the experiment

Results

Fropadtis OF-A OF-B OF-C
pH (3:50) 5.88 6.34 6.20
EC 1:10 (dS/m) 7.86 8.83 8.16
Sodium (%) 0.56 0.76 0.64
Organic matter (%) 26.42 32.55 32.50
Organic carbon (%) 15.32 18.88 18.85
C:N ratio 9.12:1 12.42:1 10.25:1
Total N (%) 1.68 1.52 1.84
Total P,0, (%) 1.99 1.75 1.91
Total K,O (%) 2.11 1.96 1.95
Total primary nutrients (%) 5.78 5.23 5.70
Total Ca (%) 3.03 3.47 3.17
Total Mg (%) 0.45 0.42 0.44
Germination index (%) 83.93 106.52 97.83
Moisture (%) 27.29 26.42 24.80
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NANISNARBILAZIRITE]
1. Nawﬁmmzmﬁﬂiznﬂuwawﬁmmmﬁumﬂwﬁ’a
1.1 NANARAR

WUTT OF-C g+ CF o o ﬁwalﬁmwamﬁmm@qﬁuﬁﬂﬂwﬁqmnﬁqm (11.25 su/1g) L

ar

1 o A L
HANPIIINMU OF-Agy+CFop s as: OF-Bygy+CFopg 0 CFoon OF-Copy UAZ OF-Ag, 1 AN FUAIL A

(control) ﬁmlﬁ’uaNﬁmﬁmmmaﬁ’uﬁﬁﬂwﬁqﬁf@ﬂ%m (3.22 6w/l3) (Table 4)

1.2 Wlafidusuidauianuaznandnulosiafug

o [ A # a Ly 1 +| - L] o +|
Nnefunasesinigldiefunidadiaien vsansldiledunidiantuijand uaznnsld
funfleehaden fualdiefidusiledouinantastudsvialng \Rerafulutas 27.53-28.48 wlefius

VUL OF-C g5+ CF o1 a0 ﬁwalﬁmNamLLﬂqﬁﬂﬁuﬁmaqﬁudﬁﬂ:w‘fﬂmnﬁqm (3.20 sfw/ls) Tlumnsinarfy

<«

OF-Augo CFor ausor OF-BygytCF g us WAZ CF ., dausiniuAuAN (control) Hualfilefifurutladousia
a 1} g Y s o o A 5 o & o 1 o o
anuaznanAnulesieiuiivesiudnlsudaioniign (22.58 wefifus uax 0.73 fuls ANAT6IL) (Table 4)

Table 4 Fresh root yield, starch contents and starch yield of cassava at 12 MAPY

Fresh root yield Starch contents Starch yield
Treatments (ton/rai) (%) (ton/rai)
T, = control 3.22°% 22.58°% B.73"<
T, = CFpon 10.83% 28.26° 3.06®
T, = OF-Ay, 9.83% 27.88° 2.74%
Ty = OF-Aug+CFor s 1s0 11.18° 28.37° 3.17°
Ts = OF-Bgy, 9.65° 27.53° 2.66°
Tg = OF-Bg)*+CFor 150 11.00% 28.35° 3.12°
T, = OF-Cyy, 10.23% 28.15° 2.88"
Ty = OF-Cygy+CFr.c; 11.25° ' 28.48° 3.20°
Fotest - - "
CV (%) 13.23 12.48 11.27

¥ Months after planting
? means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at P< 0.01

2. MmsulasunilassaiRuasiu mewaansUgndudiilznas

[ = =l @

msldileduvsdeeaiion viensldijuduvidauiudlend waznmsldilenid atnadien sous
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= o

sFuAILAN (control) TiualwAn pH An EC, Ufunniduvisadng USunnaaveiafitulsslond 15

wralTey wazunniBenfiuanuldeyldve gy uansineiueesfiliddtydomneadia (Table 5) ngnie
J ~ 5' ] 1 1 o :" 1 1 + A

OF-Ajy+CFor.p40 HNAWAY pH 20 33UsNTIgR (pH 6.60) lalumnsinerti OF-Agy, visiliula/efgni]enadild

Wuiewanlndendamn (21%N) %aluﬂmwﬁu‘ls’ﬁﬁmsﬁwmmmﬂﬁ%mNﬂlﬁ’LLﬂuimﬁﬂu‘lfa@ﬂu
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t
L =

' . 5 g
gns A 1ldlunnsmaaesiian pH snfian e

q

a

wazAmy, 2551; fatlen uazaniz, 2562) Anvailaduy

3

(NH,") gnaanGladnssvisralhifintalnsauleney (H') feiuanndrerintdBuiian pH anadle (eeems
-
3

wWieuAeuiuileBuvdegms C uazqms B mudsu (Table 3)

! A A = 4
OF-Byy, final¥ien EC, uazBnnuueadeniiuanieuldresiuinniign (2.12 ds/m uas 1 1482

q

o

mg/kg MNE16TL) Talumnsieriy OF-Cyy, wae OF- Ageo WUz ]eBuvidgms B A4 lunmaaesii

U

a

EC LLﬂVLE‘QJ’]mLLﬂﬂL‘HEINVN‘MNMJ?TW]ZQﬂLN'ﬂLLEEIULV]EIUﬂUﬂEI@uVI?EI@ﬁ]i C LAasgme A ANNAIAL (Table 3)

9

1
-

uaNANE OF- By, Seiina i Bnnuvudnglufuanniign (2.23 \Wesidush) Tiumnsineiu oF-c

9

900
OF-Agg, mwaluﬂ?mmﬂmﬂmmwLﬂuﬂi"‘iﬂﬂnwmmumnmm (63.72 mg/kg) lalumnsinariu OF-
B smwamswmammmﬂamnuﬂ?mmﬂ@ﬂﬂmﬁm'inmlﬁummn‘wm (17.91 filansu P,0, siald) &
uansldlu Table 1 daw OF-A, mmaimﬁmm‘t‘wumr&Lsmsmmeﬂﬂﬂu'lmmmumnwam (95.36 mg/kg)
Taiumnsineriu OF-By,, uas OF- -Cooo 33\1wamswmﬂmmmmmnuﬁmm‘immmmmmwlﬁm‘lﬂummnmm
(18.99 Ailandu K,0 slals) fuanelily Table 1 v0usdi OF-Agy, fnaliSannuuani@asiuanildeuly
mmmumnmm (156.26 mg/kg) lumnsineriu OF-C,,, waz OF- Bogo

Table 5 Properties of soil after 1 year of planting cassava.

pH EC, oM Avail. P Exch. K Exch.Ca  Exch. Mg
Treatments
(1:1water)  (dS/m) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
before experiment 7.24 0.41 0.67 33.47 55.78 1,214 127.48
T, = control 722" 044" 069 34537  57.67°Y  q054%7 129.56° Y
T,=CFy, 7.18° 075 087"  36.67° 71.55° 1249 13147
T, = OF-A,, 6.71% 1.95° 206"  63.72° 95.36° 1,460 156.26"
Ty = OF-Ay+CForr s 6.60° 152" 154° 4876 84.61° 1300 14265

T, = OF-B,,, 6.98" 212° 2238 60.53° 93.65° 1,482° 152.27°

Ty = OF-Bg+CFopg 1o 6.96° 169" 173 4550° 82.59" 1342°  138.36"
T, = OF-Cy, 6.91° 208° 219" e2.77™ 91.63" 1,476 154.61°
T, = OF- 045°+CFOW50 6.87" 164" 1.70° 47547 goo7° 1,328°  140.72°
Ftest - - . - - P -
CV (%) 11.39 1264 1214 1343 12.54 12,18 11.28

¥ mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicates significant difference at P< 0.01
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288 nazdntiPrashuunlsznig
Effect of Organic Fertilizer from the by-Product of OKlin Composter on Yield,

Yield Components of Sugarcane and Some Soil Properties
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Abstract

This study investigated the effect of organic fertilizer (OF) from the by-product of Oklin
Composter on yield and yield components of sugarcane var. Kamphaeng Saen 01-4-29 planted in
Kamphaeng Saen soil series and some soil properties. Experimental design was arranged in
Randomized Complete Block Design (RCBD) with 3 replications consisting of 8 treatments. The results
showed that the OF-C,,;+CF ... provided the highest sugar yield which was not significantly
different from the OF-A,,;+CF. ... Furthermore, the OF-Cyp5+CF 0505 Provided the highest CCS
which was not significantly different from the OF-Ags+CF o 250 OF -Byps+CF g e, CFpoa @and OF-Cg.
At the end of the experiment, it was found that the OF-Agy5+CF ¢ a505 Tesulted in the lowest soil pH
which was not different from the OF-Ag,,. Furthermore, the OF-Bgy, affected on the highest EC_ and
organic matter of soil which was not different from the OF-Cgso and OF-Ay,. The OF-By,, affected on
the highest exchangeable Ca of soil which was not different from the OF-Cyy,, OF-Ay, and OF-
BapstCFor.pa05- The OF-Agy affected on the highest available P and exchangeable Mg of soil which
was not different from the OF-C,, and OF-Bgs,- While, the OF-Ay, affected on the highest

exchangeable K of soil which was not different from the OF-Bygy, and OF-C,.

Keyword: sugarcane, organic fertilizer, by-product, Oklin Composter

* Corresponding author; E-mail address: agrcht@ku.ac.th, thongjuu@yahoo.com
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=3 k73 = v b7 o v dd’l’ dl -3 tall ]

NUTBYANANARIAIDDELANIS 3 LAINA WULazinawaalsunne 11ng Inednud fiuifen luusas
wiastiaevinty 4.5 x 4.0 A1TIUNAT INMURUNITNARAILLY Randomized Complete Block Design
(RCBD) 913U 3 41 8 fifumnaas lneseazidanrasdirfunnanslduanslsly Table 1 sfiunisfy

saatheAunaugnanulameassissfunuan 0-30 wuRiuns ediseianimunalssnisaeiiy

1sfun A pH (1:1 water) Aran nn1sinIWfNre R uaNsa g9t (EC,) USnnuduvizedngl47s walkley

and Black (Walkley and Black, 1934) UsununeaavefandulseTaadl43% Bray Il (Bray and Kurtz,
1945) FanauTwunades wradey uniidey uasladaiuann deylddaTatadoe NH,OAc pH 7.0
(Pratt, 1965) kaziioAulneaa Pipette (AtunanseinnAd 1l §Nanen, 2558) dmsugntiRunesznisans
Auraunisnaaaslalanslily Table 2

nsldilennd Idud Jeuentuiflandamn 21 %N) eviddagulefaain (42 %P,0,) wazile
Tnunadannaalast (60 %K,0) Tnautivld 2 ﬂ%\‘l’] am?aﬁmmlul,l,rfiﬂ:ﬁﬁuwmm'ﬁ'mq 2 UAT 4 BUNAT

Ugn dasmsldilaiadmuddiseifiuduiuden fe 12, 6 uaz 12 Alansu N, P,0, uaz K0 sia'ls

= = o

AINEAL (N9NATIMTINERAS, 2553) dmiuiledurize s gas (4,5 A, B uaz C) 7l luntmmagasuiann

3

Tasamsimudnnnisszndns u3dn Wadu Sumefiuduuua (nawaus) s1in wazn1AR 1L gianen
ARLZINERT TUHUAN avAnendainemsanans el sunsusiuayumswamnmaluladuazusanssy

a o { [ o k73 A o o J = o
(ITAP) gan. nelsilasanisidaizas ‘mslfslaninananslfaniatasidhrsaefiendniangn

a = !

v ]
LL@:QﬂEuﬁﬂmuanmmmsgﬂummnsu‘i’mma‘mmmw}“uﬁ’n@wﬁu" teijeduviidurazgneninunot

9

M nsgileAunTd WA, 2550 ALlszniAweInsATINRINEAT uazlsznaudaananaat|fanniAies

o w

ManiAracBunIe iy wanuis sdnuasualdainasadeu Tseamnsauianans-lug uas
= < o

Wneasswdudn (Oklin Composter, OC) nnaznaudas (filter cake, FC) uaxaidn (ash, A) Tnaf]e@unae

M3 A, B uaz C ddndaua89 OC:FC:A=1:3:0.5,2:3:0.5uaz 2: 4 : 0.5 WnerfSanms sugisy
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msldileduvddldiiasnivfanluusiaziiunaaadiiony 2 eundlgn dmsudnsnisldijaduyise

4

AN Fnaiuinsauiiuungeg asesijedunidgas C (1.84 wasidusd) WA IndiRaeTulSunn

'
=

Tulmsiauianunaasmisldijandmuaiiiamzia (12 Alansululnsawls) Tufe 652.17 Alansuls us
lumsmaansillddmuadnaileduniditenuszaandanisld An 650 Alansu/ls dwsuasiBung

UszmsuasijeBuvistudazgmsneummeasadliuansldlu Table 3

Table 1 Detail of treatments.

Quantity of major elements

Treatments Descriptions Symbols (kgN-P,0,-K,0 per rai)

T, no chemical fertilizer (CF) and no organic control 0-0-0

fertilizer (OF) treatment

T, the application of CF based on soil chemical CFpon 12-6-12
analysis

Ty the OF-A application of 650 kg/rai OF-A, 10.92-12.94-13.72

T, the OF-A application of 325 kg/rai in  OF-A,+CFy., .. 10.92-12.94-13.72

combination with CF containing all major

elements (N, P, K) equivalent to 325 kg/rai of

the OF-A
Ts the OF-B application of 650 kg/rai OF-By, 9.88-11.38-12.74
i, the OF-B application of 325 kg/rai in  OF-B,+CFy. . 0.88-11.38-12.74
combination with CF containing all major
elements equivalent to 325 kg/rai of the OF-B
Ty the OF-C application of 650 kg/rai OF-Cqs, 11.96-12.42-12.68
Tq the OF-C application of 325 kg/rai in  OF-Co+CFypqan 11.96-12.42-12.68

combination with CF containing all major

elements equivalent to 325 kg/rai of the OF-C

Table 2 Properties of soil (0-30 cm depth) before the experiment.

Properties Results Rating
pH (1:1 water) 712 neutral
EC, (dS/m) 0.49 non-saline
Organic matter (%) 0.72 low
Available P (mg/kg) 28.96 high
Exchangeable K (mg/kg) 58.69 low
Exchangeable Ca (mg/kg) 1,084 high
Exchangeable Mg (mg/kg) 117 moderately
Exchangeable Na (mg/kg) 24.87 -
Texture sandy loam -
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Table 3 Properties of organic fertilizer (OF) before the experiment.

Results

Properties OF-A OF-B OF-C
pH (3:50) 5.88 6.34 6.20
EC 1:10 (dS/m) 7.86 8.83 8.16
Sodium (%) ' 0.56 0.76 0.64
Organic matter (%) 26.42 32.55 32.50
Organic carbon (%) 15.32 18.88 18.85
C:N ratio 9.12:1 1242 : 1 10.25:1
Total N (%) 1.68 1.52 1.84
Total P,O, (%) 1.99 1.75 1.91
Total K,O (%) 2.11 1.96 1.95
Total primary nutrients (%) 5.78 5.23 5.70
Total Ca (%) 3.03 3.47 317
Total Mg (%) 0.45 0.42 0.44
Germination index (%) 84 107 98
Moisture (%) 27.29 26.42 24.80

< v a L a v dl = b ] a 1 (]
ﬂ’]‘é‘LﬂU‘lJ‘ﬂN“ﬂN@Nﬂ[”lLLﬂz@\'iﬂﬂ?xﬂﬂuwﬂwﬂﬁlﬁl’ﬂﬂ@@ﬂ'ﬂﬂ’]ﬂ 12 thay laun naRARsials An CCS

v
o =

laeeAtigan13989 Meade and Chen (1977) waskauamnAg TngAuanangmssiail

NANARTB91ANA = CCS x nandndasan (Fu/ls)

100
nMemdamsifeonanandas Aflunsiusetsfuluusiasmsumaansiedns s iauds
ueulszmsaesiiu ldun A pH (1:1 water) A1 EC, uazLSunnBuvEedng Bunumeaneiandulss tml
Fnutwunaden waadan wazunndiFesfiuanlaauls Tnadayanandn aemlssnaunandn uay
auu"ﬁmqﬂszmsmmﬁuﬁ‘lﬁmnmmmmﬁ’mﬁmﬁzﬁmﬁuuﬂiﬂmummﬁﬁ (analysis of variance)
L‘W'@Ltl?ﬂmﬁﬂumﬁmmnm‘wwmﬁmﬂﬁlﬂimlﬁ DMRT (Duncan'’s multiple range test) fsziumnuidasi

faeny 95 Aaalilsunsy Statistical Package for the Social Science for Windows (SPSS)

NANSNARBILAZINTAT
1. HAKARLAZRIAUSENALNANARURIB S
1.1 HANAREREIAR

=

nsldilaBuvidediufen vianisldiedurddsautudland uaznsldi]enfiatinaiman
a78g 12 aunaslgn wansraiuaeneg

99NN FUAILAN (control) ualfuanAndasanaasda
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' 1
o o

WAt Ematia (Table 4) naafe ynsfumaaesifinisldijetuvidaenaien sannsldijadunde

fanutjewndl uazmsldijanfiadraies nalinandndasanindifieaiuludas 19.23-21.58 su/ls

I0uzisnFuAILIAN (control) AnalinanAndetsnuasdassmiign (12.76 Myls)
1.2 Ain commercial cane sugar (CCS) WAZNARARUFNG
nsldileduvsdadnusien uiansldijadunidsauiuiand waznisldijanfiognaden

1uvissnFuAILAN (control) laliien CCS uaznanAminmaTasdasiians 12 \naunasLgn uansinarfiy

' b=y

el At Baneadif (Table 4) naafie nsldileBurdeqms C §hs 325 Alansu/ls Fouruiemdl

a a

Weuwinsmenmsuan lutleduvidgns C §msn 325 Alansu/ls (OF-Cyps+CF r. . a0s) HNATHAN CCS 104

U

doeanndign (12.53 wadidus) liunnsnaiunislaijefuniegns A §hn 325 Atansu/ls fauriuilenmdl

6

Wenwisnemnsudnlutledunidgns A sh 325 Alansuls (OF-Ags+CF o as) N3 1ATJeBUVE LG s

U
1

B din3 325 Alanitvls sauuijeinfifieuwivaganmsvanluieduviegns B Shsn 325 Alansu/ls (OF-

a =

Bas*CF or.p.025) NS ATEARRINANIATZWRY (CF ) uaznsldije@uviddigns C ssn 650 Alansa/ls

LY

(OF-Cyp) AN 1]eBUVSeIams C dm91 325 Alansu/ls sauriuijainfiiieuwinansaemdnludle

3

= Ly o = or 1 % = i°’ A o !
BuvisElgns C 8n31 325 ATANFN/NS (OF-C oyt CF o) Tnalinandmimaresdasnnign (2.70 fu/ls)

Tiumnsinefunisldi]efuniegns A §nsn 325 Alansu/ls saurut]aailifauinannemimanlut]s

]

a a o

BUNTHGNT A 831 325 AlanFU/LT (OF-Ay+CF .., 40) €auMFUALAN (control) HualiAn CCS uas

a ,OI 4 L3 3 os 1 S o
Handmimaastaeiacian (8.69 wesidus uaz 1.11 fuld mudnsu)

Table 4 Yield, weight/stalk, CCS and sugar yield of sugarcane at 12 MAPY,

Treatments Yield (ton/rai) CCS (%) Sugar yield (ton/rai)

T, = control 12.76°2 8.69°% 11454
T, = CFys 20.23° 12.43% 2.51%
T, = OF-Ay, 19.56° 12.16° 2.38%
T, = OF-A, +CF oy oo 21.48° 12.50% 2.69°
Ts = OF-B, 19.23° 11.76° 2.26°
Ts = OF-Boys+CF o g oo 20.56° 12.47% 2.56"
T, = OF-Cy, 19.86° 12.33% 2.45%
Tg= OF-CoptOF o s 21.58° 12.53° 2.70°

F-test - o -

CV (%) 14.73 12.58 13.08

 Months after planting
# means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at P< 0.01
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2. msulReunlassninuasiu Mmeudinisignaas
mslddeBuvdatnaien viansldijedunidaniuiloed uaznslaiandethaien sk

FnFuAuAN (control) HHaliAn pH A1 EC, UFunaiduvizedng USnaumearesaniutlsslomd Uiunoy

9

o o

whaFenuszuund@enfivanifeuldvesiu uanseiuatnediiad Aoyfomeaada (Table 5) naaie

msldijuBuviadgns A 89 325 Alandu/ld fautuijirdifiunhsmevnvdnluijeduridgas A S

1
o

325 ATANFN/T (OF-Aye+CF o 00) SIHa 15N pH 1895UsNTIgR (pH 6.63) Tlunnsieiumslaijeduvaed
gms A 8n31 650 Alanii/ls (OF-Ay,) aildwldldanijendialdiduijouenluilandamn (21%N) Falu

anmaulshtinsdremeanniaazdanaliuestudlovlaney (NH,°) gneandladnssierelhiAnlalasiay
v

laaaw (H") RslnannAnavinliAuiian pH anadld (B9gWs uazAnLz, 2551) BnvidjeBuvisdgms A Aldly

q

J c. A d LA ) (3 o_ o
memaaesdiAn pH Afiga (pH 5.88) WanBeuifieufuileBunidgns C uazgns B musnsu (Table 3)

9

nsldiuBunsdgms B §991 650 Alanfuls (OF-B,,,) Analvidn EC, uaziBunndwitadngaes

= a o

auvTHgRs C 851 650

o ° o

AUNINTGA (1.89 dS/m uaz 1.95 Llafifus musnsu) Tdunnsnaiunsldila

v 14
a o L

Aland/ls (OF-Cyq) unznslailuBuvideigms A dmsn 650 Alansa/ls (OF-A,) siafiidumenzile@unie

U 9

1 '
o P!

g3 B Aldlun1smmasaiian EC wazFunnBuvTadnguIniian (8.83 dS/m uaz 32.55 wasidus) 1ile
ufruieuriuileBuridgns C uazgme A mudIiL (Table 3) wananni nsldijeduvisdgns B dh9n 650
lanfu/ls (OF-Byy,) ﬁ’aﬁmalﬁﬁmmmaL%ﬂmﬁ'uanLﬂﬁﬂulmuﬁuuﬂnﬁqm (1,359 mg/kg) lalumnsinariy
msldile@uniegns C §na 650 Alansils (OF-Cyy) nsldijeduvideigns A 8m3n 650 Alansu/ls (OF-
A WazN31di]eBunTeigns B dnan 325 Alandi/ls soufutainilifleuvihsmeimswsntudledunie
§m3 B 8ms1 325 laniu/l3 (OF-B,+CF yr 4 )

msldileRunadgns A dnn 650 Alansals (OF-A,) fualiBunnmeanesafifulsslagluas
ﬁmmuunﬁﬁﬁﬂmﬁmeﬂ%ﬁ"ﬂu‘lﬁmmﬁumnﬁzﬁm (48.71 way 139 mg/kg MNATAL) Tduanseiunisld
ileBuviseigns C 431 650 Alanda/ls (OF-C,q,) uazmslaijeiBuvidelgms B §s 650 Atansu/ls (OF-Bggy)
?ﬁlwamwmafam@mﬂ@’:’ﬂqﬁ'ml?mmwgamﬁ*aﬁmnﬁqm (12.94 flanfu P,0, sials) Muansldlu Table 1
doumsldileBuvizdgns A dhn 650 Ailansi/ls (OF-A,,) Saina S unalnuna@eniuanaeuldues
Runniiqe (74.47 mgikg) ldumnsnaunislaijeBuvideigns B §ns 650 Alansi/ls (OF-B,,) uazmsld
1|e@uvisdigns C dns 650 filtansi/ls (OF-C,,) ii'wams*nmammmﬂé’mﬁuﬁmmimmaL%ﬂuﬁmnﬁzgm
(13.72 filaniu K,0 sials) Muaneldlu Table 1

a et

nnHan1eneaesiuaiingeudreiu Widedunadnislatedurddiaatuiong Sty
NandRLazRALssneUNaHARTasaeAnd e Feufiaufunisldijsfuridasnaiien wisansldijaind

aehaien Fudulilufianiafendunuddaaesnad wazane (2562) nilidunnzianfianuisn

|
=

Uandaeasigemslitudesldedneadaluszazumananisadyiivin uei]eBurTdazAng-|
¥

J L] a a d 4] +| a L
UanddeesinamnseanuniiiulssTenenasdyfulndessasnaundy wanaini misldijedunsel

1 ! QI z 1 | = o B or i L.
atidies AnadenisifinTuresdn EC, USunndurdedng Wuueanefafifullszlond Puno
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H H - U — H QI J U 1 d
unaden uasides uazuandFenivandeulsludiu Tnesl EC, 209Runfinaund 3.7 wiulle
s 1 o’ =3 = 1 ) A l&’ A ° [
WisufeuiusnfumauAu (control) finasiansauniisan EC, sashunigeaudqeiatnlildusslammig

ANFINEFT IUTEELE

Table 5 Properties of soil after 1 year of planting sugarcane.

pH EC, oM Avail. P Exch.K  Exch.Ca Exch.Mg
Treatments
(1:1 water)  (dS/m) (%) (mg/kg) (mg/kg) (mgrkg) (mg/kg)
before experiment 7.12 0.49 0.72 28.96 58.69 1,084 117
T, = control 700" 051°Y 073°Y  2943"Y  5959°Y  1006"Y  119°Y
To=0Fs 7.06° 073 089"  33.50° 65.59" 1,124° 123°
T, = OF-Ag, 6.74" 1.80°  1.82"  48.71° 74.47° 1,336" 139°
T, = OF-A,+CFor s s 6.63° 1.50° 148"  4244°  70.36" 1,234° 133"
T, = OF-By, 7.00° 1.89° 195"  46.62° 73.79" 1,359 137%
T, = OF-B oyt CForpas 6.98" 155 164"  38.66° 69.45°  1,287™" 131°
T,=O0F-C,, 6.93" 1.83° 193"  47.45° 7324  1.342" 139°
Ty = OF-Cp+CFop o.s 6.89" 153" 1.62°  40.62° 68637 1,265 131°
Ftest - - - - - - »
CV (%) 12.61 1147 1242 1154 12.30 12.93 12.56

¥ mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicates significant difference at P< 0.01

dglnauaziauanu

1. mMslaijeBuvaeigns C dmen 325 Alansu/ls fouruilamfifieuwinsinansuanluledunisd

a o

4913 C §ngn 325 Alansuls Tualiuandmimavesdesanniign laluansefunsldijedunidgns A
ne 325 Alandi/ls fuduiaiveuvisnammwdnluleBuvzdgns A dnsn 325 Alansu/ls

2. mMsldije@uvideigns C dme 325 Alaniu/ls sanfudanfifieuwihenanmsusnlutleduyise
g3 C §ngn 325 Alans/ls Sualden CCs aasdananniige Iuansinafunisldileduridgns A snan
325 Alansw/ls anfuilandifisuwinsiseaimsuanluiledunidgns A dmsn 325 Alansu/ls nasldi]e
Buvidgns B dmen 325 Alaniu/ls faufuijaniifiauminsinamnsuaniuijudunidgns B §ns1 325
ataniuls msldifleaninuadimaziiiu uaznisldijaduniedgns C dhsn 650 Nlansu/ls

3. msldile@unseigns A 6ms 325 Alaniu/ls sannuienfifieuwhainamnsuanlutledunse
403 A 831 325 Alanfa/ls Sualsien pH aasfusnfign liuansnsiunisldijeduriddgns A §nm 650

a o

Alanfw/ls dounnsldijaduvisegns B 6 650 Alaniu/ls Analirn EC, uarifunnduvizadnguasmi

UG

a a o

wndign lduansinaiunsldileduviidans C dme 650 Alansn/ls uaznisldieduvisdyms A dnsn 650
Alanfi/ls uenainil msldijeBunidgns B dnsn 650 Alaniu/ls deflualviBununadaniuanulden

Iflufuannfign Liwansineiunisldfedunidgns C dman 650 Alansw/ls nsldile@uviseigns A dne
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650 filansa/ls uazmsldile@uvidgns B han 325 Alansls fuiuileniifieumiaigannswanlui
Buviseigas B dme 325 Alansu/ls

4. MsldiluBuvddgns A 8m9 650 Alansu/ls malmﬁmmwmwﬂmwLﬂuﬂiVTwmvaE‘mm
LmnwnmmuanLﬂaﬂu‘lmmmumnmm ‘lmmnmqnumﬂdﬂa@ummm C am91 650 Alansu/ls was
msldileBunitigns B sms 650 Alansu/ls daunsldi]eBuvidgms A §n91 650 Alansuls falnaly
ﬁmm‘l}wumunﬂummnLﬂﬂﬂu'lmmﬂumﬂmm 'I,mmnmwnumﬂdﬂﬂ@ummm B M9 650 Alansw/

15 uaznsldijedunideigns C §msn 650 Atansu/ls

nnsnssuisenna
muﬁﬁmﬁiﬁa‘*’unuaﬁmuumnimx‘lmsﬁmuﬁmm?swdw Ui 18ndu Bumesiuduuua (ng
Laus) A11in wazn Tl gAANen Anzineas funeAy NuAneAenEmIAans nelilusunsy
aduayun1simumaluladuazudnnasy (ITAP) dang. souderssm qng 2.4 wailamas dvn 7

aduayuilepfingannisae

LaN®15a198

NINATINTINWRAS. 2553, Auusihmsldiladufgasugia. nasnsaunemsuazaunsol NN,

nMyaun sndew, TuAnE nesq, nAwa newsuy, 310390y vieniles, 1181 rage, Fsems AdnTw, Deward
\wntlesmnd uaz Agan ymsiwes. 2557. NmmmqLLummimmmmuﬂawmmmm‘a‘?tyLﬁu‘im
WaCHANAmTRIdaY, U, 81-93. 1y n1sdszguiginisseAuuiungaf
NWANENAEINEATAERS ASeR 11 annfiruazmaTulatdonm, unsLlgu.

AonAetnIAdTgianen. 2558, gfladfiRnisinenmansnieiy szuulanviaydnsol. e
\NHAT MUNUAY, NUANENFEINEAIAERT uAstlgu.

PN NaeNARs, TuAnE nesy uaz IMAA Suwh. 2553, narasianmdaldanlseany
fammvma‘mmam‘zmwmmmsmmu‘tmLmvmﬂﬂ?vn@uuamammﬂ@ﬂmaﬂw 1 flgnlugafiu
ANIuaw, 4. 148-159. Ju N15UTegNT1n1% A InedeinensAans Inaam
funsuay Afedi 7. anaituazmaluladdanan, um‘ﬂﬁw

1137 Aegn, $e@3 e, siade Bundynyton uas 3sgms Asia. 2562, MsannsijeBungel
anuanaelilsuimadenansn asAlsznaunanAnvasdeenignuazdenns 1 uazansh
VBAUINLINS. 2. INENANERSINEATUAYMNIIANIS. 2 (2): 35-47.

”ﬂaw‘%’wm@,ﬂﬂwaﬁ wndeadmd, ande a1a1 uas sdade Bundyydae. 2560. navesiandurieuanann

nawaae|funelsenunsgss (@15-a13) u.avmmfmfaﬂmma‘mmmuim HAKARERE UazaNTRvaq
Au. ssnsInenAansuazmalulad 6 (1) : 21-32.
aefti 11an. 2546, ffuAuniduaziladann: matantsudnuaznislfusslagy. dinfinw

NINENRENHAIAGRT, NN,
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laal nyana. 2525, §1891UN1581999AMMANIEANTRHY RUTUT 311 T18971UN5ATIR B
JmTnunsigy. nsuimuiiau, nsznsaanemsuazannsal NIAUNNE,

AURNIN nasguy, ﬁﬂamﬁrwmg, 89fel a0, Ande dhan, Snnssu Mendles, 1all Asge, Sagns AN,
Tewerl wwnTefml uay Aigan ymswes. 2557. narasdanduyitnananninnznaudadazi
FuusrianinaiyBulnuasnandnasdesnedf 1, u. 30-52. u n1siszgaiginissemy
UNWTIR ANINERENHATFNERS ASIT 11 anisuazmatuladifanm, uasnlgu.
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Abstract

This investigation aimed to study the effects of powder, pellet and granular organic fertilizers
(OF) from pulp and paper industry on yield, yield components of maize (var. Seeds Tech 188) and
some soil properties. The experimental design was arranged in Randomized Complete Block Design

(RCBD) with 3 replications and consisted of 14 treatments. The results revealed that the OF-B .

900 CFor5 powder-s00 98VE the highest ear weight, ear without husk weight and grain weight which were

not significantly different from the OF-A +CF

—powder900 T CF or.A_powders0o @Nd the OF-B

—pellet-900 OF-B_pellet-900*

While, the OF-A_, 000" CFora powgersoo PTOVided the highest protein in grain which were not

significantly different from the OF-B__,q..00+CFor.s  powder-goo @nd the OF-A +CF oA petier00- After

—pellet-900

experiment, the OF-A___ ..1s00 Provided the highest of soil pH which was not significantly difference

OF-B OF-A

—pellet-1800"

from the OF-B

—pellet-1800* OF—A—granuIaHBOO and OF-B—granuIar-1800' Further, the

—powder-1800"

OF-B_uaer-1600 Provided the highest of EC, of soil which was not significantly difference from the OF-

B +CFOF-B_powder—900' OF-A—powder—ﬁSOO and OF-A—powder—900+CFOF-A _powder-900° FU rthermore' the OF-

—powder-900

A_owder1a00 €ffECted the highest of organic matter of soil which was not significantly difference from the
OF-B_gouder-1800 @Nd OF-A__ . 1600- HOWeveT, the OF-A _sowder-1a00 EffeCted the highest of available P of soil

which was not significantly difference from the OF-A ——

*+CFor-A powderso- The OF-B

—powder-1800

effected the highest of exchangeable K of soil which was not significantly difference from the OF-
B_powder900TCFors powderano- FUTther, the OF-A _oowder1g00 EffeCted the highest of exchangeable Ca of soil
which was not significantly difference from the OF-B —pouder-1900 aNA OF-B_ . 1000- While, the OF-B__ ..

1800 €ffected the highest of exchangeable Mg of soil which was not significantly difference from the OF-

A owder-1800 and OF-A

—p —pellet-1800"

Keyword: maize, organic fertilizer, waste materials
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Table 1 Detail of treatments.
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Quantity of major elements

Treatments Descriptions Symbols (kgN-P,0,-K,O per rai)
T, no fertilizer and organic fertilizer (OF) treatment control 0-0-0
T, the application of chemical fertilizer (CF) based on soil CFyon 20-5-10
chemical analysis
6§ the application of powder OF-A of 1,800 kg/rai OF-A_ certa00 20.16 - 35.46 - 40.68
T, the application of powder OF-A of 900 kg/rai in combination OF-A e 20.16 - 35.46 - 40.68
with CF containing all major elements (N, P and K)  500"CFora powgarsoo
equivalent to 900 kg/rai of the powder OF-A
T, the application of pellet OF-A of 1,800 kg/rai OF-A__ 101500 18.54 - 34.92 - 38.52
F the application of pellet OF-A of 900 kgfrai in combination QF-A —— 18.54 - 34.92 - 38.52
with CF containing all major elements equivalent to 900 9007 CFora pelietsoo
kafrai of the pellet OF-A
: the application of granular OF-A of 1,800 kg/rai OF-A_ . iar1600 15.66 - 27.72 - 31.32
5 the application of granular OF-A of 900 kg/rai in combination OF-A T— 15.66 - 27.72 - 31.32
with CF containing all major elements equivalent to 900 gm,+CFOF_,.\_QW,N_
kg/rai of the granular OF-A 46
0 the application of powder OF-B of 1,800 kg/rai OF-B_, eriisisi 19.44 - 34.92 - 44.28
Ty the application of powder OF-B of 900 kgfrai in combination OF-B I 19.44 -'34.92 - 44.28
with CF containing all major elements equivalent to 900 906 T CFor g codero
kg/rai of the powder OF-B
Ty the application of pellet OF-B of 1,800 kg/rai OF-B_ a0 16.92 - 34.20 - 42,12
T, the application of pellet OF-B of 900 kg/rai in combination OF-B__ . 16.92 - 34.20 - 42,12
with CF containing all major elements equivalent to 900 500t CF x5 petiersoo
kg/rai of the pellet OF-B
T the application of granular OF-B of 1,800 kg/rai OF-B. e 14.94-27.18 - 33.12
Tyq the application of granular OF-B of 900 kg/rai in combination ~OF-B ranulare 14.94 -27.18-33.12
with CF containing all major elements equivalent to 900 900t CFor.8 granutar
kg/rai of the granular OF-B s
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Table 2 Properties of soil (0-30 cm) before the experiment.

Properties Results Rating
pH (1:1) 7.78 slightly alkaline
EC, (dS/m) 0.46 non-saline
Organic matter (%)Y 0.93 low
Available P (mg/kg)? 38.88 high
Exchangeable K (mg/kg)¥ 44.98 low
Exchangeable Ca (mg/kg)? 559 high
Exchangeable Mg (mg/kg)"y 64.85 moderately
Exchangeable Na (mg/kg)? 23.58 -
Texture? sandy loam -

Note Y= Walkley and Black method (Walkley and Black, 1934) 7= Bray Il method (Bray and Kurtz, 1945)

¥ = Extracted with NH,0Ac pH 7.0 (Pratt, 1965) ¥ = Pipette method (AnansnIARTlgAANEN, 2558)

Table 3 Chemical and physical properties of organic fertilizer (OF).

OF-A OF-B
Fipatias powder pellet granular powder pellet granular
pH (3:50) 9.04 8.78 8.62 9.00 8.88 8.47
EC 1:10 (dS/m) 8.78 8.62 7.23 9.23 8.94 7.65
Organic matter (%) 25.36 23.15 17.56 23.24 21.36 16.85
Organic carbon (%) 14.71 13.43 10.19 13.48 12.39 9.77
C:N ratio 13.13 13.04 11.71 12.48 13.18 11.78
Total N (%) 1.12 1.03 0.87 1.08 0.94 0.83
Total P,0, (%) 1.97 1.94 1.54 1.94 1.90 1.51
Total K,0 (%) 2.26 2.14 1.74 2.46 2.34 1.84
Total primary nutrients (%) 5.35 5.11 4.15 5.48 5.18 4.18
Total Ca (%) 19.59 18.23 13.25 19.18 18.32 12.88
Total Mg (%) 1.42 1.34 1.14 1.42 1.28 1.17
Total Na (%) 0.17 0.16 0.14 0.19 0.17 0.15
Germination index (%) 99.13 102.36 113.25 100.86 112.36 118.12
Moisture (%) 25.42 23.12 21.41 26.68 2412 23.14
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NANITNARBILATARITO]
1. HARAALAZRIAUSENALNANRATDIT9INA
1.1 Umiindnviadden wassimindnianwlaan
¥ o ' <l v ¥ o ¥ - 2
N17UQNATIN 1 WUIY OF-B_,, 0000 CF or powsersoo ANA WIMINEANT #anaasdnaTng

wnfign (2,683.79 Alansu/ls) laiumnsarsy OF-A_pouciera00TCFor-a_powgersoo WAE OF-B +CF

—pellet-900 OF-B_pellet-

:Iz ﬂ; ' o = 13 %’ o :’; b= ¥
o0 AMUNTUGNATIA 2 WUF1 OF-B__ 000 CF ot powsersan ERRHATTIMIINA N1 B nansdnntnann

i (2,753.59 Alansa/le) laiwanseiy OF-A_oucers00t CFor.a sowder00: OFB_petenso0CF ot peterson OF-

A—pe[let-900+CFOF—A_peIIet-QOO waz OF 'B—powder-moo

2 o : e ¥5 o - 3
MIUGNATIA 1 WU OF-B_ 000 CFors sowersno HHATIMINANUaNWAan89dn9THA
o ae e G r
WNige (2,250.94 Atansiu/ls) lunnsam OF-A_, . oot CFora somerson OF-BL e ¥ s pnsion

OF-A +CFor.a_patietavor OF B_powder-1s00r OF-A

—pellet-900 —powder-1800"’

OF-B —oeliet-1800 $OE OF-A

pellet-1800 daunnsy an

o

A5 2 WL OF-B_, 40 000 CF definalihmindnuenufensesdntnauniign (2,330.57

Alandu/ld) ldunns1efy OF-A . o0

OF-B_powder-900

+CFOF—A_powder—900’ OF 'B—pellex-900+CF OF-B_pefletggo tb& < OF- —pellet-

900+CF0F-A_peIIe:-9OO

- ¥ ooz b % 2 e
WenFauidemihwindnvisnfenlunslgndninansedl 1 uazased 2 wudn NNEFUNAREINS

nsldileBuviadaiine o edhaien viensldieduvidaiinee sautuijoed waznsldijeinfiacing
v ooy 2o - e 5 g
e fraliimindnisuldenaesdotwaifisd (Table 4) TnafiAuuAnAnunadf lursunaaes

CFDOA' OF'A—powder-woo- OF"A—powder-900+cF0F~A_powder-goo' OF 'A—peuet-900+CFOF-A_peuen-goo' OF'B—powder-woo' Qf

3 d - ¥ ~
B_poucers00™ CF or-8_powcerson HA¥ OF-B_ 10000t CFor.s peteron WENAINT il Beuifienivvindnilany/aan

oY ]

lumnlgndnainandsd 1 uazafed 2 wudn ynisumaaesiifinsldijeturidaingig | ataAen wie
msldfledunidaiinne sauduiendl uaznisldianfiathasion Sualmimindndenydenges
dralwauiady (Table 4) Ineflpnuuansraiumeadifluifunases OF-A_ueters00F CF oA poutiercoor OF-
B_pwer00™ CFor.8 powcers00 8% OF-B_gieus00+CF ors peterano IR LAY AN (control) Hualdiwmingn

:’r =} 'OI % < 173 P 1 o aa o
Aalaan wazihwindndenwldantadninaanas TREINANNWANFANTIN9A DR LTy
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Table 4 Two crops data of ear weight and ear without husk weight of maize.

Ear weight ear without husk weight
Treatments (kg/rai) T-test (kg/rai) T-test

1% crop 2" crop 1" crop 2" crop
T, = control 1113597 956.72'Y * 930.28"Y  869.45°Y *
T, = CFoon 2312.56"  2,368.47" ¥ 1,936.58°  1,983.49'  ns
T3 = OF-A__, 01000 2,643.85"  2,700.58% & 221875"  2,253.66° ns
Ty SOFBA 50 CF s ponearaos 2,675.23"  2,748.58° * 2,245.78°  2,318.37° *
Ty = OF-A_ 101000 262583°  2659.67°  ns 2,204.61°  2,238.668° ns
To = OF-A__ 101000 CFor s peterseo 2,658.79"°  2,721.57™ . 2231.37° 228757  ns
Ty = OF-A_uoutor 1500 2514.27°  2,536.56° ns 2111.42°  2,13857° ns
T = OFA_ s CF open gramsnsc 2551.29'  2,582.52" ns 2144.48°  2173.78°  ns
Ty = OF-B__, 01000 2,650.43°  2,718.64% * 222495 226471  ns
Ti6= OFBumansnst CF s powiinsit 2683.79°  2,753.59° . 2,250.94"  2,330.57° *
11 = OF-B_1uiva00 2,638.79"  2,673.58° ns 221258°  2,242.42° ns
Tis SOFBL P OF o cemsisen 2,665.42"°  2,736.71" . 2,236.81°  2,305.60% *
Tis=OF-B__. urec0 252366° 2553.33° g 2115.79" 215376  ns
T OF Bt O e -y misei 256384  2618.80°  ns 2,150.58"  2,189.66" ns

S e = " ”
CV (%) 14.53 14.97 13.91 13.34

¥ mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicates significant difference at P< 0.01

1.2 dwindn wazdiunnldsiuluuga
:', d' 1 - £74 %’ o < k73 a;
N15UgnASIA 1 wudn OF-B T 0! SR umﬂluuwunmemm‘iwmmnmgm
(1,576.98 Alansu/l9) ldunnsnefy OF-A_qqudors00CForp somgorson OF-B_pgi60900CFor.5_peteraoor OF-

OF-A WAZ OF-B_ 01500 83UN3UQNATT 2 WU OF-

—powder-1800

A

—pellel-900+cFOF—A_peIIel-QOO’ OF"B—powder-woov

o o £ !.’ o < 2 4 a [ ] [l 1 s
B_powder00 " CFor-s_poudersoo SINAIHIIMININARITTNANNNTIgR (1,688.72 filania/l9) Liuansineiy
+CF

OF-B_pellet-900

OF'A—powder-900+CF0F-A _powder-o00 HA OF'B—penet-goo

v 1
o o U S 1% ) G _ v
nsUgnATIN 1 wudn OF-A_uder500 CFor.A powdersoo NHAWLENDIUsAUlMNE AT TNANA

gn (11.69 waifus) luiusmsineiu OF-B_poucer00+ CFor.5_powserson 8TUNSLGNATIT 2 Widn OF-A_, .
= + 7 < < v e} L -1 o ] ] o
305 PO e oudnili :uNaluﬂ‘?‘mm‘tﬂimulmmm’m‘llwmmnmgm (13.44 wafidusl) Tdumnsneiy OF-

a v 1
OF-A +CFOF—A_peIIet-900 kaz OF _B—pellel-900+CFOF-B _pellet-900 Iﬂil&l’nﬂﬁ'\i NAIT

B—powder—900+C FOF—B_powder-QOO' —pellet-900

ynanfunasesfiiinigldijadurddaianineg athaien visansldiledunidaiiasing ) saufuijeind uas
msldileinlagnaiben TrabiBnallsfulusiadratnadnaglulszam “dnatwamsn insn 17 i 5
URnlusiwliisfaendy 8 wesidud mudssmenszmssanemsuazannsal Gag “TUAAIAINYTE

NmIgLTRsemsdndndldanmsdndasuauianis Uszindngiu w.a. 2559” (Nsensauinmmsuas
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aunsad, 2559) ausAisinFuAluAN (control) fnaliiBunalulnseuionunua Bl siulum s
a % 4 2
dntwatiaengevisnsgnasedl 1 uazafed 2
- ¥ 2. 54 G oo B o
WanFeufariminudslunanlgnintnnnid 1 uavadd 2 wid NneFunAaasiiniglg

ﬂﬂ@umﬂ’nummﬂ athaien viamsldijeRuvddaingng 7 Pwiuifeall uazmsldtjandathaden i

9

wa'l,uu'munmemmq‘lﬁwmmmu (Table 5) IneflAvuuANAFUN R lUA LN AaS OF-A__er

1800 OF-A

—powder-900

+CFOF—A_p0wder-900’ OF A—pellel 1800 OF A—pellel 900 CFOF-A_pelIel-QOO' OF-B—powdeMSOO’ OF-

& 4 o =
B—powder—900+CFOF -B_powder-900* OF B—pe”et-1800 A OF B—pellet 900+CFOF -B_pellet-900 Ha n'a'mu e Lﬂ JEULN 357
ﬂ?*mm‘!lﬂmumumiumamma'[wmvnﬂmnmw 1 LL'Zi"ﬂ?\WI 2 WU Wﬂﬁlﬁﬁ‘ﬂﬂﬂ@ﬂﬂﬂuﬂﬁi‘lﬁﬂﬂﬂu“ﬂﬁ‘El
1linfin97 ednadies vidensldiaduvidaliasng 7 #umuilendl waznsldilandetnadien Sugls

ﬂ?‘mmTﬂimumumluLmmmmfﬁwm‘wmu (Table 5) IﬂEI‘lﬁJJJﬂ'J')EJLL[”IﬂC‘I’Nﬂwn'N@EWI mm.mmsu

v
° o

AILAN (control) HuaIWinminugn Lmzﬂa‘mm‘iﬂmumnmimmmm'ﬂ’ﬁﬁwmamm TnafAoy

ar

) ar 1 = o o aa
LANANNUAENNNULIAN EUNNANR

Table 5 Two crops data of grain weight and 1,000 grain weight of maize.

Grain weight Protein
Treatments (kg/rai) T-test (%) T-test
1% crop 2" crop 1" crop 2" crop
T, = control 653.68°Y 578.61"7 * 6.75" 513" x
T,=CF,, 1,355.94"  1,387.78" ns 9.50" 10.94' ns
Ty = OF-A o100 165295  1,632.45% % 11.13° 12.50° ns
To= OFA_ it CF o somsonsos 1,569.49"  1,681.62° * 11.69° 13.44° ns
T = OF-A_ i ram0 1,542.13°  1,620.36° . 10.88° 12.31' ns
To = OF-A_ o a0+ CFor p potenso 1,560.15"  1,652.44% * 11.44% 12.94° ns
T, = OF-A_ v to00 1,476.51°  1,498.64° ns 10.00 11.38 ns
Ts = OF-A_ s iars00™ CForp granuiansoo 149365  1,527.48" ns 10.50° 11.94° ns
To=OF-B__, 0 1,556.11"  1,647.38™° A 11.00% 12.38" ns
Ti6™ OF-Bosussrant CPista_povisnom 1,576.98° 1,688.72° * 11.56% 13.19° ns
Ty =OF-B__ oo 1549.62"  1,625.76™ * 10.69' 12.06° ns
T12 = OF-B_ 000+ CFor.s petersan 1,665.26"  1,673.56™ : 11.31° 12.69" ns
Tis = OF-B_ v rano 1,482.24°  1,513.47° ns 9.81 11.25 ns
Toa= OFB. e P b crtssons 1,500.71°  1,543.57° ns 10.31" 11.63" ns
Ftost ” = - -
CV (%) 13.15 13.06 11.98 11.93

¥ mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicates significant difference at P< 0.01
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2. msularunilasdaninueilsnisrasiu mewdsnisilgndrawaResdng

1
=)

mMendmafiufiesinananan 2 (Table 6) WL OF-A_, . 100 ANAWHAY pH T09RUNNTIgR

(pH 8.07) ldlumnsinerfu OF-B OF-B OF-A OF-A Az OF-B

—powder-1800’

o o a é’ ' a o o [ 1 a +_a o eal L3 a g
ANUTUNITINNTYULDIAN pH maemu’Lumsuwmmmnmq mfammmnﬂaaum*wl‘nwmamum pH Tuddag

—pellet-1800" —pellet-1800" —granular-1800 —granular-1800

8.47-9.04 (Table 3) 9% OF-B_,, 100 HHATHAT EC, 2095 UNINTGA (1.97 dS/m) ladumnsinariu OF-

) ‘Q' J
WAz OF-A +CF e a powsersoo WERTRAUNAGAINSIRNAY

—powder-900

B—powder—900+CFOF-B _powder-900? OF-A—powdeMBOO

189A1 EC, 199AU B1aifinanantRaesi]adunidnl4dan EC, ludag 7.23-0.23 dS/m (Table 3)

o\

WBNANT OF-A_,orre00 ARAIUTHNUBWYTR IR AWINTGR (1.67 iwWefidus) ldumnsinefy OF-

B waz OF-A

poterreoo WERTRSUNATINFUNARR RTINS di]eBuvFTaenaRien SualiBuno

—powder-1800

Yy v
=) [ %

= s’ = Q. ! 1} ° s H +| = +| os +| = ’Q
BursedmgluAmuiaduninndiiiunasesiisimsldi]eduvidiuiuieeg ethduwae]pduvdem s
WnnuBuvizedngludos 16.85-25.36 wasidusf (Table 3)
1 < = v o dl a dl
e 1IN OF-AL 40 1a00 fnabitunmumesviefaiidullsstenilufuuiniign (78.25 mg/kg)
[ ! o d' v o o d‘

TalUmAN AT OF-A_L,, o000 CF o powsersns MHANINARBIRBARKBITU BN aWeFaT ldaelL T e
WNiign (35.46 Ailansu P,0, Anls) fauandlsly Table 1 dau OF-B_ o cmtano NHA WTanmuTnunaidesi
wanilaeuldluAuninign (95.55 mgrkg) ldumnsnaiy OF-B —owser00 CFOR_powcersoo TIHATITNARDY
aanndesiu S nutnunadanildasldfidunniign (44.28 Alansu K,0 rals) Muandlly Table 1
UaNAN OF-A___ 1000

o & P} v S a A N a
nu OF-B_prder_1800 LA OF-B—pelleHBoo UTUEN OF-B—powdeMSOO NN@I“lE‘NWmLLNﬂUL‘EﬂNV]LL@ﬂLﬂﬂﬂulmuﬂu

t73 e‘ H a :-J ] L
ﬁmalmﬁmmmﬂL%ﬂummmﬂﬁﬂu‘lﬁﬂumuman M (1,183 mg/kg) luumnsng

wNfign (117.56 mgrkg) TalUANGNIL OF-A_, o0 1a00 WA OF-A_ s oo
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Table 6 Properties of soil after 1 year of planting maize.

pH EC, oM Avail. P Exch. K Exch.Ca  Exch. Mg
Treatments (1:1 water)  (dS/m) (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
before experiment 7.78 0.46 0.93 38.88 44,98 559 64.85
T, = control 775" 052V 103" 40767 45497 572" es.68°Y
T,=CFoon 7.68° 087"  124°  46.83" 53.60' 588" 68.35°
Ty = OF-A_ g\ er00 8.07° 1.89™° 187"  78.25° 85.22" 1,183°  115.82°
Ty = OF-A_ysers00 CFora poudersno 7.88™ 187 153 76.32°  83.90° 923° 90.33°
T = OF-A_qtov1e00 8.03° 175°  1.81®  7276°  81.50° 1,148 113.40"
To = OF-A_ 100500 CFora eterso0 7.81% 172" 1.45°  71.48" 78.35' 853° 88.70°
T, = OF-A_yrarra00 8.01% 142° 174" 63.42° 68.49" 836° 77.40"
Ty = OF-A__ a0 CFor sranutrsoo 7.79% 1.38°  1.38" 6233 67.44" 810’ 73.27"
Ty = OF-B__,serte00 8.06" 1.97°  1.83"  75.48"  9555° 1170"  117.56°
T10 = OF B rc00tCFors powdensoo 7.85” 194 147°  73.91%  93.76° 900" 92.81°
Tyy = OF-B_1pra00 8.05° 183" 176"  7059" 882" 1,165  110.36"
Tr2 = OF-B_ 10500 CForg petevsoo 7.83" 181 1.42°  69.82 87.25% 8g2* 83.55°
Tis = OF-B_yumrrsoo 7.98™ 1.68°  1.70°  62.15° 72.54° 832" 80.26™
T = OFB i CF s it 7.77% 153 1.32°  61.36° 71.41° 782° 75.20'
Ftost po - = < " - -
CV (%) 11.32 1298 1228  11.91 13.73 12.58 12.95

¥ mean within the same column followed by the same letter indicated no statistical difference by using DMRT

** indicates significant difference at P< 0.01
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:’/ A ' ¥ L 1753 ! HH_a + S £ v
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dl+ a a o J 1 (] a a e J

wnusitleBurdazaes o danldassigamsesnunidulslemiannsdydivindessesnauiuiy

a al o a =

uananni msldileduidianadunilinandmesdhanadedndinanwsauindndlen Rau ey
ffunsldieduridaingndin uazafiathuda nudd fT’aﬁLﬂume:ﬂﬂﬁuﬁ"ﬁfmum‘:mumsé’mﬁm
whatuida aziuasdeuiteanaanady Ao lfiAnnsgr@asigestd naewizagulnsiay
muﬂﬂﬁuw‘?ﬁmﬁmﬁmﬁm@zﬁmﬂﬁui’mu‘%ﬂﬁumLﬁalﬁ’ﬂﬂﬁuw‘ﬁ"ﬂ’mmsﬁugﬂgﬂmﬁm"l,éﬁ’ Fedanali

BrusnemsassulianFeuifieuiuileduiduiadadia uasalinng musisy (8NENS UATANLE,
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Agiluauaziauanue
1. OF-B_uers00™ CFors powcersro ANAINMINANalden dhwmindndenwldan shusnusas
uazdimin 1,000 dnrastratwanniige liumansnaiu OFA_juciers00™ CF or-a sowderson WAL OF-B__,

@24 OF-A +CF e A poucsrsoo NHA LTI luImsIawiannuaz ol siuaaes

900+CFOF-B_pellel-900 —powder-300

< v nl 1
wangTHANNAGR TiuANGTL OF-B__, 000 CFors omderons HAT OF-A #CF

—pellet-900 OF-A_pellet-900

2. OF-A_pyerasno NHATHAN pH 209fuaniign Tdumnsinariy OF-8 OF-B_ 161500 OF-

—powder-1800"

A_pe,,el +800° ma‘lziﬂﬂﬂummumﬁmmam A 8m31 1,800 Alaniu/ls (OF-A ) uaznsldd]eduvize

—granular-1800

mumﬁummm B 8131 1,800 AlaNFW/l5 (OF-B_ 1100 €7U OF- “B_pouaertzv0 NHAWIAN EC, 1095UNAN

hae OF-A +CF

V] @Q A 1’“ ben [5] 9 n u OF B—powder 900+CF0F -B_powder-900* OF A —powder-900

—powder-1800 OF-A_powder-900

uanaN# OF- “A_pouder-1800 uwa’Luﬂ?mmfaummmn’Lumumnmm umnsineriu OF-B WAz OF-

—powder-1800

A

—pellet-1800

= ¥ o’ dl
3. OF-A_ om0 NNAWTHNunaanasaiiiuilsy Tmu’iumumnwam lalumnsinariu OF-A__ ...
= v
900t CF or-a powgeroo0 89U OF-B_ oo oo umﬂ‘luﬂ?‘mm‘immmmwmmmﬂmu’tﬁiumuman A laiumnsing

. 4 4 =
U OF-B +CF UANANT OF-A malﬁlﬁmmumL%ﬂummnl,ﬂ@ﬂuiﬁlumu

—powder-900 OF-B_powder-900 —powder-1800
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\Hanszamsansadyipulnuasnananrasiudlzuas
Effects of Powder, Pellet and Granular Organic Fertilizers from Pulp and Paper Industry
on Growth and Yield of Cassava
LA F aRTanineana’ Fudnd n29a" 8977 AUNTYnTE' AMIHA TN’
&3um daslania’ 1ndau AFAuNs’ dgydnn weaiiasnn' g11an ngoun’
AAPN URTINTS' AT AIER° BTTNEIT WA UAZBEENE ATITY’

Settawut Apiwattangsakul' Chaisit Thongjoo'” Tawatchai Inboonchuay' Jutamas Romkaew?

Sirinapa Chungopast' Kavalin Srichan' Aunthicha Phommuangkhuk' Suchada Karuna'

Sirisuda Bootpetch' Chalinee Khongsud® Thamthawat Saengngam® and Teerayut Klumchaun®

Abstract: This study investigated the effects of powder, pellet and granular organic fertilizers (OF) from
pulp and paper industry on growth and yield of cassava (var. Huay Bong 60) planted in Kamphaeng
Saen soil series. The experimental design was arranged in Randomized Complete Block (RCB) with 3
replications and consisted of 14 treatments. The results showed that the application of powder OF-B
of 725 kg/rai in combination with chemical fertilizer (CF) containing all major elements equivalent to
725 kg/rai of the powder OF-B provided the highest plant height which was not significantly different
from the application of powder OF-A of 725 kg/rai in combination with CF containing all major elements
equivalent to 725 kg/rai of the powder OF-A. Furthermore, the application of powder OF-B of 725 kg/
rai in combination with CF containing all major elements equivalent to 725 kg/rai of the powder OF-B
provided the highest fresh root yield, average weight/root, root width, root length and starch yield/unit area
which were not significantly different from the application of powder OF-A of 725 kg/rai in combination
with CF containing all major elements equivalent to 725 kg/rai of the powder OF-A and the application
of pellet OF-B of 725 kg/rai in combination with CF containing all major elements equivalent to 725
kg/rai of the pellet OF-B. The application of powder OF-A of 725 kg/rai in combination with CF containing
all major elements equivalent to 725 kg/rai of the powder OF-A also provided the highest concentration
of N and P in fresh root which was not significantly different from the application of powder OF-A of
1,450 kg/rai and the application of powder OF-B of 725 kg/rai in combination with CF containing all
major elements equivalent to 725 kg/rai of the powder OF-B.

Keywords: organic fertilizer, cassava, waste materials
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BN HINNINAZNaUE AT LA LLA
(WEUTUNS LazAnly, 2556; NINITI0U WAYATLY,
2557) dandunsdnansznianananslaann
[EASMUING Br Lastiane (B9gs uazANLY, 2560)
ANATNeUANNLIRTTRTNRY (S1N7 LAYANY,
2562) \ludu naiaduwiedngluaulannisld
{leaurdidanninaznau (activated sludge)
mmzuuﬁﬁﬁm{fﬂL%wm‘iiwmﬂmmumw
WL9N NNAENeLLNREAN T 8un 90 ALY
flenadl vireldsanduilendiuiaiasegianin
sinee) Iiduaeinad wiu dee (Danad wazmne,
2560) ﬁTﬁq‘l}wmL?:mzifm”(ﬁuﬁummmmmz, 2561;
7AN7 UATANLY, 2562; FaeFm LazAnly, 2562) i
&tlenda Fagms uazAniz, 2560) 979 (oW waz
Anuz, 2556) flud annyszTemfMnannndnasu



36

MNENANFASINHATLATNNIFAANIS 3 (2) : 34-46 (2563)

=® a a =® U+ a a & a
AuinauuaAn lun1sANEINIg I eaunTdTinnNg
wiipgan wazanaunainlssugnanssy
IEaNTYANEFEANITIAsIULAL A LAY HANA AT 9511
Anlenas Fauanannazidunisinnanaaslaun
T iRndssTaadlfatagniasuazinanzanusn
o a 2 < o o = o
daduannisiaenuiladniuinensnsinlgndu
dndevdaluidnalndipesiuuvasasuanaas s
anenel

ainsaluazisms

Anwnateijaduritaiiaun atiadndn
LL@:mﬁmﬁmﬁmmﬂimmuqmmuﬂﬁmLﬁ@mmm
panTswsALInwa AL ARTaiud U uaaig
et 60 ludeunautiunan W.A. 2562 Dahau
NNANUT W.A. 2563 D4 WUAINARBITBINIATTY
UgNINEN AMUTINEAT NIUNIUAY NU1TNENAY
INHATAERT BUABAUNILEY SaudAUATLITN
%uﬂuﬂ;mauﬁmwumu (Kamphaeng Saen soil

Table 1 Detail of treatments

series, Ks; Typic Haplustalfs; fine-silty, mixed,
semiactive, isohyperthermic, Soil Survey Staff,
2003) unpaastileznetidae 42 ulatas usay
wlaseioaaunnandng 6 s 19 6 Wwes srezilgn
1x 1 wng iiudeyananantesiuddenasianiy
3 URNAN UFILASTINEL0 1 LAT 319UEUNNS
NAABNLUL Randomized Complete Block U3
51 14 F3UmAaed TneTeasRan s mAaed
Tauanaldly (Table 1) Anllunisiusaaeng
auﬁﬂuﬂgﬂmﬂLLﬂmmmmﬁizﬁummﬁﬂ
0-30 WIURALIAT BALATZHENLTALNLT2N1599:
A laun An pH (1:1 water) Aan wnisin lnina e
Auluannausadaeiin (EC) ﬂ?mm@uvﬁ“ﬂﬁmq
Usuruneanefadidudssloay U3um
Tnunaiden wasi@ey wunil@ey waslnfaud
uanulaenld wasitedn dwsiganiFunalsynns
geapuneun maaalaLanaldly (Table 2)

Quantity of major elements

Treatments Descriptions Symbols )
(ng'ons'KzO per rai)
T1 no fertilizer and organic fertilizer (OF) treatment control 0-0-0
T, thg app||(?at|on of chemlcal fertilizer (CF) based on CF__ 16-0-8
soil chemical analysis
T3 the application of powder OF-A of 1,450 kg/rai OF—A_powderr%O 16.24-28.57-32.77
T, the application of powder OF-A of 725 kg/rai in Ol:—z“x_powder_725
combination with CF containing all major elements CFOF_A S 16.24-28.57-32.77
(N, P, K) equivalent to 725 kg/rai of the powder OF-A -
T5 the application of pellet OF-A of 1,450 kg/rai OF—A_peHet’1450 14.94-28.13-31.03
T the application of pellet OF-A of 725 kg/rai in C)F-A_peuetm+
combination with CF containing all major elements CFOF_A - 14.94-28.13-31.03
equivalent to 725 kg/rai of the pellet OF-A -
T7 the application of granular OF-A of 1,450 kg/rai OF_A*granu|am4so 12.62-22.33-25.23
T the application of granular OF-A of 725 kg/rai in OF-A_granular-725
combination with CF containing all major elements CFOPA S 12.62-22.33-25.23
equivalent to 725 kg/rai of the granular OF-A B
T9 the application of powder OF-B of 1,450 kg/rai OF-B_powder_M5O 15.66-28.13-35.67
T the application of powder OF-B of 725 kg/rai in OF-B

“powder-725

combination with CF containing all major elements CF

equivalent to 725 kg/rai of the powder OF-B

OF-B_powder-725

15.66-28.13-35.67
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Quantity of major elements

Treatments Descriptions Symbols )
(ng—P2O5-K20 per rai)
Tﬂ1 the application of pellet OF-B of 1,450 kg/rai OF—B_peHeP1450 13.63-27.55-33.93
the application of pellet OF-B of 725 kg/rai in OF-B N
12 combination with CF containing all major elements Tpellet-725 13.63-27.55-33.93
equivalent to 725 kg/rai of the pellet OF-B OF-B_pellet-725
. the application of granular OF-B of 1,450 kg/rai OF-B_granular_1450 12.04-21.90-26.68
the application of granular OF-B of 725 kg/rai in OF-B

combination with CF containing all major elements CF

equivalent to 725 kg/rai of the granular OF-B

“granular-725

OF-B_granular-725

12.04-21.90-26.68

Table 2 Chemical and physical properties of soil before the experiment

Properties

Results (0-30 cm)

Rating

pH (1:1 water)

EC, (dS/m)

Organic matter (%)
Available P (mg/kg)?
Exchangeable K (mg/kg)?
Exchangeable Ca (mg/kg)®
Exchangeable Mg (mg/kg)?

Exchangeable Na (mg/kg)”

Soil texture”

7.74 slightly alkaline
0.61 non-saline
0.92 low
36.03 high
57.28 low
712 high
82.46 moderately
23.58 -

sandy loam -

Note ¥ = Walkley and Black method (Walkley and Black, 1934)

2" = Bray Il method (Bray and Kurtz, 1945)

¥ = Extracted with NH OAc pH 7.0 (Pratt, 1965)

nslatlead laun Javentuflandame
(21 %N) feviatdlagulasweamn (42 %P O)
LL@yﬂﬂIWLLW@LsﬁﬂNﬂﬂﬂiim (60%K 0) Tmmm
4 2 mm Ay mq@mﬂuumvmiummmmmﬂ
2 uar 4 weunalgn dqunisladleaiianuen
ATz HAUd nTUTUdNlevae Ao 16 waT 8
nlandy N uaz KO fals AMNAIAL (NINATINIT
WA, 2553) mmuﬂmumwlﬂumimmm
AN TATNNTWAIRNATINNTIZNI UTEN 7. 1.
81 [wmes A1in uwaznedTnlgianen A
nems naunaiau Aelaldsunsnaduayunig
Wanmalulatiuazwinnssu (ITAP) aana. Tnaile
BunEANIgRT A Lav4R3 B Usznaumaeningdu
filenda : MnRgnewIEEaINNITLAUNsInTA

¢ = Pipette method (ﬂquiﬂrn’m?rmﬂﬁﬁwm, 2558)

idhaen WinTU5:2:5uaz 4 2: 4 Tnenfiunas
PANEAL i vhileBuridaianaia 2 gasiy
sl uwaziuga ol (%ﬁ?m%r LATATUY, 2562)
naldiledunidldResnsunanluudazsniu
npaesfiens 2 inaundalgn dwiusaenisldils
sunidAuananUBnalulnsauioungega
w09ile@unseaianagns A (1.12 wladidush) Tiils
Iﬂ@’ﬂﬁmﬁuﬂ?mmvl,uimmuﬁ“wmmmmﬂzﬁ'ﬂﬂ
wilauAnAiszia (16 Alansululnsiawls)
#181,428.57 Alansa/l3 uilunamaaedildivue
saniledwidiienuaznansenisld e 1,450
Alandi/ls dwsuanifunedsznisvesijadurae
wazInanaunIImaaadlaanaldlu (Table 3)
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Table 3 Chemical and physical properties of organic fertilizer (OF)

OF-A OF-B
Properties

powder pellet granular powder pellet granular
pH (3:50) 9.04 8.78 8.62 9.00 8.88 8.47
EC 1:10 (dS/m) 8.78 8.62 7.23 9.23 8.94 7.65
Organic matter (%) 25.36 23.15 17.56 23.24 21.36 16.85
Organic carbon (%) 14.71 13.43 10.19 13.48 12.39 9.77
C:N ratio 13.13 13.04 11.71 12.48 13.18 11.78
Total N (%) 112 1.03 0.87 1.08 0.94 0.83
Total P205 (%) 1.97 1.94 1.54 1.94 1.90 1.51
Total K20 (%) 2.26 2.14 1.74 2.46 2.34 1.84
Total primary nutrients (%) 5.35 5.11 415 5.48 5.18 418
Total Ca (%) 19.59 18.23 13.25 19.18 18.32 12.88
Total Mg (%) 1.42 1.34 1.14 1.42 1.28 117
Total Na (%) 0.17 0.16 0.14 0.19 0.17 0.15
Germination index (%) 99.13 102.36 113.25 100.86 112.36 118.12
Moisture (%) 25.42 23.12 21.41 26.68 2412 23.14

nistiudeyanisiasayiauinueadu
dlzudsiiany 3,6, 9 uaz 12 ieundalgn Iun
ANAIAY wazAIAIINTER999lU (SPAD unit)
(d”mﬁ%mﬁﬂuﬁ 3-5 andanusan) TneldiAT0q
chlorophyll meter (Minolta Co., Ltd., JAPAN:
SPAD-502 model) 4195LNIILNANAALAZRIA
ﬂixﬂfauNamammﬁwﬁﬁﬂwﬁﬁmq 12 1heu
1§un HanAmTga sviinieaasiems Anunde
wazANeaTian efidusuidsacuiian (4
L?ﬁlﬂ\‘i Remain Scale) N@N'ﬁmuﬂ\wi'a‘ﬁuﬁ AINH
dndupessng ulnsiau weanleia uazwunaimaw
flazanlunandnian dayanandn uazass
s nOUNANART IEANNNNINARBILNNND LAY
AN TUIIUNNEDA (analysis of variance) e
WA F-test MINTRYALARAIAMNNLANFNNNNATA
Azt Beuifum AN LAN AN AN LR AE
Ime/lf DMRT (Duncan’s Multiple Range Test)

a L4
NANITNAXNBDILLANSIANTITTU
ANNNIIANEINATDIT]HBUNTLHB AN

ripdnile wazriatudnainlssugnaiunsss
anTeANEAaN1aT AL IALAYHANARTRITY
Atlendaiugriaens 60 Usnguasisil
1. MavasaysaulpuaIiudIlenas
1.1 ANGIFTY
nsldileBurtaing1e) agrufen wie
A A & A ! ! o+ =
nsldt]egunsdatinsiie fanduilaindl uas
nisldilaiafiatninas saueANfuAILAN
(control) Anal¥AngIdunaeiud1znas
#181g 3, 6, 9 uAT 12 LAaUUAILgN uANFNaiY
agelag1ATYTIan19ana (Table 4) na1aAe
181y 3 thaunasgn wi1 OF-B_
q a4 powder-725
= v v o o o
AnalirnNgaAuteludUonas
OFﬁ_powder-725 u
NNNgn (123.93 LTURALNAT) TdunnFnedy
OF-A +CF bhae

T powder-725 OF-A_powder-725
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OF-B

“pellet-725

- OF-B_pellet-725
WPBUNASLIgN WUI1 OF-B_

powder-725

AuNang 6, 9 uay 12

OF-B_powder-725

Table 4 Plant height of cassava at different ages

= v v o o o dl 1
Hua iAo ngesiuresiudnlsndsunningn Tduan

BNy OF-A

powder-725

OF-A_powder-725

Plant height (cm)

Treatments
3 MAPY 6 MAP 9 MAP 12 MAP
T,= control 89.07'% 170.26"% 195.67"% 221.61%
T =CF 96.17¢ 217.02° 228.74° 243,57
2 DOA
T = OF-A_ 111.03°¢ 234.88% 265.58° 291.36%
3 powder-1450
T =OF-A_ 118.60%° 249.97% 287.54% 324.64%°
4 powder-725 OF-A_powder-725
T =OF-A_ 108.90% 231.86™ 255.32° 283.62'
5 pellet-1450
T = OF-A_ +CF 113.90™ 244 57 280.53° 316.58°
6 pellet-725 OF-A_pellet-725
T =OF-A_ 96.27 221.37° 233.36° 246.78
7 granular-1450
T = OF-A_ F 106.00% 226.527° 242.60° 260.58"
8 granular-725 OF-A_granular-725
T = OF-B_ 112.37 238.87% 268.41° 295.49°
9 powder-1450
T =OF-B_ F 123.93° 258.61° 293.59° 326.42°
10 powder-725 OF-B_powder-725
T =OFB_ 109.27% 234.70de 260.45% 286.45°
11 pellet-1450
T =OF-B_ 117.87%° 247.68™ 284.40° 320.76™
12 pellet-725 OF-B_pellet-725
T =OF-B_ 103.17% 224,91 237.54° 256.56"
13 granular-1450
T =O0OFB_ 106.03% 228.90° 245.60° 267.55°
14 granular-725 OF-B_granular-725
F_test *% *% *% *%
CV (%) 13.10 12.39 13.18 12.14
Y Months after planting
? means within the same column followed by the same letter indicate no statistical difference by using DMRT
** indicates significant difference at p< 0.01
1.2 AnAdLdienaa9ly OF-A_ +CF , OF-A_ ,
o~ - - . . - - pellet-725 OF-A_pellet-725 2 powder—;AEyO
mﬂzﬁﬂﬂ@ummummﬂ ALNNLALIA UNTD OF-B_ wae OF-A A8 6 LADL
q powder-1450 pellet-1450 9

nsldile@uviseriingsines sauriuileni uaznisld
{leialiotinamen 308IA3UALAN (control)
a Yo a o o o ai
AualiiAranumaneslududnileuasnens 3,
6, 9 uaz 12 haunaslgn wansaiueenel
ANATYENNATA (Table 5) NaaAa N97g 3 Aol
Wadtan wuan OF-A_

U powder-725 OF-A_powdey-725
al Yo a o [ o a
fnaliAnarudnaesluiudleudaninign
Tdumna9iy OF-B_

powder-725 OF—B?powder—?ZS'

naslgn wWudn OF-A_

a powder-725 OF-A_powder-725
= P = o o o = |
AuaiAA N gaveslududlendannign 1

wAnGingriu OF-B 812 9

- “powder-725
WABUNAILIgN WU OF-A_
p

OF-B_powder-725

owder-725 OF-A_powdgr-725
= Vo = o o o =
AnaliAAuaeareslududdzudaniningn

laiupnsneiu OF-B_ +CF LAY
powder-725 OF-B_powder-725
OF-A

. dounane 12 1hau
pellet-725 OF-A_pellet-725 q
naalgn wudn OF-A_

powder-725 OF-A_powder-725
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1
al

= Yo = o o o
AnaliAAuaeareslududdzudaniningn

ldumnsnaiy OF-B_ ,
powder-725 OF-B_powder-725

OF-A +CF ae OF-A

- “pellet-725 OF—A,peHet—LZS “powder-1450
¥ o 1 1 o o o
AN dNAINANANNTEN D9 ML H WA U zaa
= = o A ~ ~ 9
N81g 6 WheUNAILgnIAgINgn aziuualiy
ANAIANNILELIIANUBINITANTN AAAAAAIALI
1INT LATAUY (2562) NnAaadiuudntlenaq

2 ]

v a A a o = a o
mum@amnﬁmmummqLmuuﬂ?‘mm@ummmq

luszausn sadu Bunuilefilandseslulasan
ARRIANNTTZINAT AsdanalFA1ANNTEaT849
TusTugendsanas Hamiedannulnsaumily
aarlsznayuiidn ﬁnﬂfmﬂmiﬁlm‘rﬁwm (81991,
2528) atinglafisu fAFuALAN (control) HHaly
ANNGIFU UazAIANITETe9luTugsuad
Heafigalunnazeznnadoyiuln

Table 5 Leaf greenness (SPAD unit) of cassava at different ages

SPAD unit
Treatments
3 MAPY 6 MAP 9 MAP 12 MAP

T, = control 34.64°% 33.629% 30.29'? 28.63%
T,=CF_, 43.75™ 44 85° 40.28% 38.72°
T=OFA_ 43.99" 48.75” 44,68 42.85%
T =OF-A_ +CF 47.05° 52.42° 47.65° 45.27°

4 powder-725 OF-A_powder-725
T,=OF-A_ s 43.86™° 45.62 42.32% 39.43°
T = OF-A_ +CF 44,23 49.58° 45,327 44.26°

6 pellet-725 OF-A_pellet-725
T=O0FA_ 40.26° 42.27' 34.63" 33.56™
T = OF-A_ F 41.57% 43.66" 37.539 35.46°

8 granular-725 OF-A_granular-725
T,=OFB_ . o 43.87%° 47.45% 42.56°° 40.28%
T =OF-B_ 46.51%° 51.74° 47.32% 44,73

10 powder-725 OF-B_powder-725
T,=OFB_ oo 40.26° 42.35' 35.26%" 34.28%
T =OFB_ +CF 41.59% 44.58° 39.74% 38.53°

12 pellet-725 OF-B_pellet-725
T,=OFB_ e 38.70° 41.88' 33.53 32.25°
T =OF-B_ 41.56% 43.64° 36.42%" 35.23%

14 granular-725 OF-B_granular-725

F_test *% *% *% *%
CV (%) 12.91 13.57 11.98 12.42

¥ Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01

2. NANARALATRIALSENAUNANAAUDINY
A1lznag
2.1 nanARdALAT NIRRT et
nslaileauraeatingnee agngnen ie
nslaflegunsdatingine sanduilandl uaznig

ldilaiaRatinaien sausissnduaLAN (control)
Analinananidawaziininedsfeiaaed
udlendsneny 12 theundslgn uansneiv

|
o0 o a

pe1alu g1 AuEann94DA (Table 6) NAN9AD

o

OF-B +CF

“powder-725

= % a
Uual A NaNAR
OF-B_powder-725
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Woanrasiud1lzudsninngn (12.56 fu/ls)

ldumnsaiy OF-A_ ,
powder-725 OF-A_powder-725

OF-B +CF wae OF-A

+
“pellet-725 OF-B_pellet-725,, “pellet-725

wananni OF-B
OF-A_pellet-725 4 powder 725

NN@I‘VI‘H’]‘MMﬂ L'ﬂ@ﬂ ARN109N1
OF-B_powder-725,

zﬁwﬂwzﬁ”\imnmﬁm (0.62 Alansy) luumnsnaiy
OF-A_ +CF way OF-B_
powder-725 OF- A4powder 725 pellet-725

+CF mmmmwmmu (control) § B
OF-B_pellet-725
Al AN R RTIE A LA IR A Ae e esTi
dnlsudatieniign (4.25 suw/ls uaz 0.30 Alansw
ANNANAL)
2.2 AHNANBAZAINENIFIAR

nsldile@uviseiiinginee atnames v

1+ a a ¢ a 1 1 o+ a
nsldileduvisdaiingne fauiudawnil uaznis
dilapiiatinaman sauviasnFuALAN (control)
Fualdaarunduazaanueafiignueasy
alenasiany 12 wnaundslgn wansaaiu
ae19ldud1AtyTannead@ (Table 6) nanaAa
OF-B +CF Aual¥poundng

“powder-725 OF-B_powder-725
Lmvmmmmmmmuumﬂvummnmm (5.23
LAY 23.42 [WURWAT ANNA1AL) luanFeiy
OF-A +CF way OF-B

~powder-725 QF-A_powder-725 “pellet-725

a o o IS ¥
YULNFANTUAYLAN (control) Nua ki
OF-B_pellet-725 9

ANNNINLBALANNENIZ AR LA s aatias)
140 (3.65 UAT 12.56 LHURALNAT ATNAAL)

Table 6 Fresh root yield, average weight/root, root width and root length of cassava at 12 MAPY

Treatments Fresh root yield Average weight/ Root width Root length
(ton/rai) root (kg) (cm) (cm)
T, = control 4.25"% 0.30% 3.65' 12.56
T,=CF . 7.56° 0.36' 4.28 15.88°
T,=OFA_ e 11.35" 0.53% 4.80% 18.73°
T = OF-A_ +CF 12.48° 0.61* 5.18° 23.24°
4 powder-725 OF-A_powder-725
T, =OFA_ 10.54° 0.49" 4.65" 18.25°
T = OF-A_ +CF 12.22° 0.57>¢ 5.00° 22.13°
6 pellet-725 OF-A_pellet-725
T=O0FA_ e 8.26' 0.40" 4.36 16.23°
T = OF-A_ +CF 8.827 0.46" 4.53%" 17.64°
8 granular-725 OF-A_granular-725
T,=OFB_ 11.56" 0.55 4.87° 20.29°
T =OFB_ +CF 12.56° 0.62° 5.23° 23.42°
10 powder-725 OF-B_powder-725
T,=OFB_ e 10.83% 0.50" 4.73% 18.56"
T =OF-B_ +CF 12.36° 0.59%° 5.12° 23.15%
12 pellet-725 OF-B_pellet-725
T,=OFB_ e 8.75" 0.42°" 4.48" 16.38°
T =O0OF-B_ +CF 9.26° 0.47' 4.60" 17.83¢
14 granular-725 OF-B_granular-725
F_test *% *% *% *%
CV (%) 13.25 12.96 12.41 13.25

¥ Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01
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Table 7 Starch content and starch yield of cassava at 12 MAPY

Treatments Starch content (%) Starch yield (ton/rai)

T = control 22.56°% 0.96'7

T =CF 23.83% 1.80'
2 DOA

T =OF-A_ 28.23% 3.20°
3 powder-1450

T =OF-A_ 29.53" 3.69°
4 powder-725 OF-A_powder-725

T =OF-A_ 26.32% 2.77°
5 pellet-1450

T =OF-A_ +CF 28.76% 3.51°
6 pellet-725 OF-A_pellet-725

T = OF-A_ 24.25% 2.00"
7 granular-1450

T = OF-A_ 25.20% 2,229
8 granular-725 OF-A_granular-725

T =OF-B_ 28.64% 3.31°
9 powder-1450

T =OF-B_ F 29.87° 3.75°
10 powder-725 OF-B_powder-725

T =OF-B_ 27.25 2.95°
" pellet-1450

T =OF-B_ +CF 29.26° 3.62%
12 pellet-725 OF-B_pellet-725

T =OFB_ 24.38% 2.13%"
13 granular-1450

T =OFB_ F 25.54% 2.37"
14 granular-725 OF-B_granular-725

F-test *k *%
CV (%) 13.41 13.88

¥ Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01
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Table 8 Concentrations of total N, P and K in fresh root of cassava at 12 MAPY

Treatments Total N (%) Total P (%) Total K (%)

T = control 0.127% 0.092'% 0.836°?

T =CF 0.217% 0.123" 1.118°
2 DOA

T = OF-A_ 0.240% 0.193% 1.413°
3 powder-1450

T =OF-A_ 0.242° 0.195° 1.417°
4 powder-725 OF-A_powder-725

T = OF-A_ 0.222% 0.178%° 1.403°
5 pellet-1450

T = OF-A_ 0.225° 0.181% 1.408°
6 pellet-725 OF-A_pellet-725

T =OF-A_ 0.183%" 0.153% 1.225°
7 granular-1450

T =OF-A_ 0.190° 0.158" 1.227°
8 granular-725 OF-A_granular-725

T = OF-B_ 0.233° 0.184" 1.429°
9 powder-1450

T =OF-B_ +CF 0.236% 0.187%° 1.432°
10 powder-725 OF-B_powder-725

T =OF-B_ 0.195 0.170° 1.422°
11 pellet-1450

T =OFB_ + 0.210° 0.173%* 1.425°
12 pellet-725 OF-B_pellet-725

T =OF-B_ 0.172 0.146° 1.330°
13 granular-1450

T =O0OFB_ F 0.181" 0.150™ 1.333°
14 granular-725 OF-B_granular-725

F_test *% *% *%
CV (%) 12.13 12.35 11.63

¥ Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01
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Utilization of Crab Meal on Growth and Yield of Rice
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Sirinapa Chungopast' Suchada Karuna' Sirisuda Bootpetch' Chalinee Khongsud®

Thamthawat Saengngam’ Teerayut Klumchaun® and Siwarot Suwanno*

Abstract: The aim of this study was to investigate the effect of crab meal (CM) on growth, yield of rice
(var. Suphanburi 1) and some soil properties. Experimental design was completely randomized design
(CRD) with 4 replications and consisting of 8 treatments. The study revealed that the CM application of
150 kg/rai in combination with chemical fertilizers (CF) containing all major elements equivalent to 150
kg/rai of the CM gave the highest plant height, tiller/plant, leaf greenness (SPAD unit), panicle/plant,
total weight and grain yield which were not different from those of the application of CF containing all
major elements equivalent to 300 kg/rai of the CM and the CM application of 300 kg/rai. Furthermore,
the CM application of 150 kg/rai in combination with CF containing all major elements equivalent to 150
kg/rai of the CM gave the highest good seed weight which was not different from those of the application
of CF containing all major elements equivalent to 300 kg/rai of the CM. At the end of the experiment,
it was found that the CM application of 300 kg/rai resulted in the highest soil pH, followed by the CM
application of 150 kg/rai in combination with CF containing all major elements equivalent to 150 kg/rai of
the CM and the CM application of 150 kg/rai which was not different from the CM application of 75 kg/rai
in combination with CF containing all major elements equivalent to 75 kg/rai of the CM. Furthermore, the
CM application of 300 kg/rai affected on the highest ECe and available P of soil which was not different
from the CM application of 150 kg/rai in combination with CF containing all major elements equivalent
to 150 kg/rai of the CM. The CM application of 300 kg/rai also affected on the highest organic matter,
exchangeable Ca, Mg and Na of soil, followed by the CM application of 150 kg/rai in combination with
CF containing all major elements equivalent to 150 kg/rai of the CM which was not different from the
CM application of 150 kg/rai.

Keywords: rice, crab meal, by-product
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unAnta: Annasedasniuasenisas AL TALATNANRATEITINRUSANITULT 1 uazANTRUN
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2556; FudAns uazANy, 2561; Thongjoo et al.,

2005) {lusiu Tssugaaunssusindnanaasls

INATUAINNTZUAWNNTHAALTUAWAUNAN Tas
nanaat lsdaulvnjinnsiinau s leminau
¥ v dl ! Y a 1 QI 2
Tdas dvaranaliinadynisadeuanannly
sze1zenq e (Thongjoo et al., 2005) AN AWUIAAIN
= o =

mnunslaenyuaangnanunssunisuLlsgy

£ 1 +| =
armanziaNn lUseTamilundnimaunudle vwse
Mgauiuilaedl Tnafansnnainuazesilasny
uandAan sy ALIALANANARTR9T1Y Tau
RanafantsilasuulasaniRuesAuLngilsznig
dJ o v v a
Fauanatnaziilunistuinanaas tlaul I liina
UszTpailiatnegniesuazinanzanuas fados
antTynenaiinannuanass laaananalusees
¢1NANe9el

L4 aa
aUnsaluazlsnng
=2 A ' a a
Anmraveaaanyumnsianiasoyimnis
UWAZHANARTBITIIRUTANITOULT 1 UaANLRLNG
dsznisreshnludosihauiuian-taeuiiguiau
W.A. 2561 0 104iTaunnaesreenIAITNLF NN
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ATUZINHAT NIUNLAY NURNLIRLLNEATANART

FandauATlgu uneaesiilsznaudan 32
9Y0N9 (319U 4 91 8 FFuNARed) Tage
aziaana9nnsunnaedlauandlilu (Table 1)
ﬁi’f]LﬁumﬂﬁuﬁQEﬂqqﬁuﬁ@uﬂgﬂﬁixﬁuﬁmuﬁﬂ
0-30 ITURIIAT leALATZTANTTRLN 321399
A leun A pH (1:1 water) ANAN1NNN91A TN
vospluanaNFREN (EC) IERLIGIN G
img ﬂsmmvxl@m@mmﬂuﬂi”‘ﬂmu Fun
Tnuna@en uaaiFay uuniiFes uaslndesfiuan
Waenld uaziiledu dvsuantRunsznisues
Aunaun1maaadlaianslily (Table 2)

A EINIAUR N UAZUNSIFAUILNA 5
fadums lddmanainitnunaduriiugunans
30 IURNAT UATEY 45 LTURLNRAT quilaseAd
PNFINaLNTZANLlsZnns 10 IUALAT WazIAY
s lvianRan ALz 5 uRmag wain
Auldtlsvanns 1 1@eu thudadnautingszanns
24 dalug ANty ﬁmﬁwﬁwﬁﬁmm%tﬂumm
24-36 Falua fleimdadaBusenlaedsneng 1-2

Faawms v luudanulunszuzannaniniinanly

ud ilendndnailans 20-25 5u neundndnatinen
2 swnsznns msldileed laun Jeoventubieon
Fawe (21 %N) sl illagilasiasmn (42 %P O)
LL@V‘EWLLMLMNM@%@ (60 %K O) LLU\fLm 2
m\m avAs9ERluLAAL ma‘wm@\mmﬂ 20
waz 40 Juuaailnan lnadnsinislduaneldlu
(Table 1) gaulusnsimaansd 2 14 lulnsausns

12 Alanin/ls (NasATNN19IN1Ms, 2553) d1usL
nslawaanyun (crab meal, CM) annsinasfugdan
sn1in Auganinemsius ldiisnsaieaiieny 20
Fundarinen Tnusnfuneaedi 3 uaz 7 14 iwaani
UnsMs 150 Alansu/ls dausniunaansd 4 uaz
6 laulaanijuadnan 75 waz 300 Alansi/ls 1w
ane Insauiifusisnsaeailaentualdians
1314 (Table 2)

nafiudeyanisastyidninsesdng laun
AYTHANEU ANUIBUTLEAND LATAIANNITIUD
luda (fjvm‘l:mﬂsl%’l,ﬁ?;m chlorophyll meter (Minolta
Co., Ltd., JAPAN: SPAD-502 model) ‘ﬁ’ﬂ’]&l{ 1AL
2 Lﬁ@uuﬁqﬂﬂ&?ﬁ dudayanananazadAlsznay
m@mmmmqwmﬂ 4 meawmﬁﬂm launa A
mqmmu umumqumum dhuiindaranun
duinEan uaziinagas 1,000 wia e
wEIMaAUReE AU f et A LA
FnSnAaeReR AT HENTRLN YN S0 9A1
Toun Ain pH (1:1 water) AN EC IS ErUatatiaty
ViseIdhg) ﬂ?mmW@memmﬂuﬂiimu SIE-Valal!
TnundiFen waadey wuniliFan uazlnimeud
waniazuls Inadayanisiaseiiuln uanas
ANAUTENALNAKNGAR LAaANLALNNUIZN1TUBIAU
Aldannnimaaedtinundnseiaanulslsy
NNANF (analysis of variance) NaVNAN F-test
wiaartauFeLiiteuanuuAnansasAaanlae
9 DMRT (Duncan’s multiple range test)
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Table 1 Detail of treatments

Quantity of major elements

Treatments Descriptions Symbols ,
(ng—ons—KZO per rai)
T1 no fertilizer and CM treatment control 0-0-0
the application of chemical fertilizer (CF) based on
T , , , CF 12-0-0
2 soil chemical analysis DOA
T3 the CM application of 150 kg/rai Cl\/l150 5.40-11.21-0.84
the CM application of 75 kg/rai in combination with
T4 CF containing all major elements (N, P, K) equivalent Cl\/|75+CFCM’75 5.40-11.21-0.84
to 75 kg/rai of the CM
the application of CF containing all major elements
T . . CF 5.40-11.21-0.84
5 equivalent to 150 kg/rai of the CM CM-150
T6 the CM application of 300 kg/rai Cl\/l300 10.80-22.41-1.68
the CM application of 150 kg/rai in combination with
T7 CF containing all major elements equivalent to 150 Cl\/|15O+CFCM_150 10.80-22.41-1.68
kg/rai of the CM
the application of CF containing all major elements
T , , CF 10.80-22.41-1.68
8 equivalent to 300 kg/rai of the CM CM-300
Table 2 Initial properties of soil and crab meal used in this experiment
Properties Soil (0-30 cm) Properties Crab meal (CM)
pH (1:1 water) 7.63 pH (3:50) 9.65
ECe (dS/m) 0.53 ECw (1:10, dS/m) 2.57
Organic matter (%) 1.23 Organic matter (%) 32.27
Available P (mg/kg)? 44.56 Total N (%) 3.60
Exchangeable K (mg/kg)” 84.23 Total on5 (%) 7.47
Exchangeable Ca (mg/kg)® 846 Total KO (%) 0.56
Exchangeable Mg (mg/kg)? 114.88 Total Na (%) 0.64
Exchangeable Na (mg/kg)” 27.34 Total Si (%) 0.28
Textured/ clay loam C/N ratio 5.20:1
Moisture (%) 12.31

Note ¥ = Walkley and Black method (Walkley and Black, 1934)
¥ = Extracted with NH4OAc pH 7.0 (Pratt, 1965)

2 = Bray Il method (Bray and Kurtz, 1945)
¢ = Pipette method (ﬂqu@ﬂ’mﬂ%mﬂﬁﬁ%wm, 2558)
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N@ﬂ'\ﬁ"ﬂﬂﬂﬂﬂuﬂgaqhﬁﬂi

aannisAnEInatedilaenunsenis
LS TYRL ALY NANARTBT I WUTANIITULE 1 uAY
ANURUNUITN71096Y ﬂmngmﬁ"\iﬁ
1. MawasatAulnaasng

nsldnlaeniusetinabion nasldilaan
Yuasauiuijoiail uaznslaianiiesnaibion s
%ﬂﬁﬁﬁ‘”ummu (control) HNaliAY N AU
WtRane uazAANidentedludafient 1 uaz
2 Feumdaing uansnauesnafidtd B
aDiA (Table 3) nanama Nglanlaanijuadmsn 150

Alansu/ls fauruilawiineuwineinaimaman’u
uwlaentjuadne 150 Ailandu/ls (CM,_+CF_ )
Aua AN INAIF ATUIBLILIFENG UAZAIANN
L%qm@ﬂu%’mmnﬁqm uazlsiuansneiunisld
flepiinauwinsinaimsuanlulaanyundmna
300 fitans/ls (CF_ ) waznisldilaandun
#m31 300 Alansu/ls ( (CM_ ) 1oue wmmm‘umu
(control) ANalHANGIFU AUIBUTLIEING LAz
A udesesludamiigannezaznisiaiy
G

Table 3 Plant height, tiller/plant and leaf greenness (SPAD unit) of rice at different growth stages

Plant height (cm) Tiller/plant SPAD unit
Treatments
1 MATY 2 MAT 1 MAT 2 MAT 1 MAT 2 MAT
T, = control 55.54°7 74.49% 452 7.54%% 35,7247 32.57°7
T,=CF 70.47° 106.29" 6.89° 14.78% 43.35% 41.34%
T,=CM, 61.53° 85.29° 6.48° 12.57° 38.45 36.58°
T =CM_+CF 68.59" 102.52° 6.75° 14.38%° 41.28™ 39.23"
4 75 CM-75
T =CF 64.51° 94.27¢ 6.67° 13.44" 40.67%° 38.47%
5 CM-150
T.=CM_, 74.62° 107.49*° 7.06° 15.26° 44.58° 42.62°
T =CM _+CF 77.38° 112.51° 7.23° 15.79° 46.26° 43.55°
7 150 CM-150
T =CF 76.21° 110.56% 7.15% 15.71° 45.80° 43.16°
8 CM-300
F_test * % *% *% *% *% *k
V. (%) 12.34 12.90 11.95 12.99 12.09 13.12

Y Months after transplant

2 means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01

2. HANAALAZRIALTENBLNANARTRITN?
2.1 AUAUTFENE TTinIINT VLA
LAz AT
nslalaenyuasenaman n1sld
wWaenyuasaniuilandl uaznisldilaiaiiasing
e saustasuaauAn (control) Rualdsuan
399aNe HNuMnIaTanne uazimiin e
FanuarasinTisrasfiuAen winanauatnaive

o o

&NATYEN AT (Table 4) nanaAa CM_ +CF
150 CM-150

NN@IM@WHQM?QQM@H@ umuﬂmw\mm 143 b
m‘wuﬂmem\mmmwmmnmm (14.47 399
388.87 NIN/AU WAY 185.67 NIN/AU El’]N@o’]ﬁ'Ll)
LL@JLNLL[EITWH\‘ITTLI CF 0 LAY CM °1I§1<L°’VWI’]§“]_I
WJ‘LIﬂZJ (control) NN@IV@’MQH?')\W}@ﬂ@ u’muﬂ
‘JT'JEJ‘V]\WNG'] LL@qu‘MuﬂLNZ\]@VNMNG]TLI@\WJ']Q%@E
fign (4.51 999 242,59 NF/FU uaz 103.55 N

y o o
B BINNAAL)
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Table 4 Panicle per plant, total weight and grain yield of rice

Treatments Panicle/plant Total weight (g/plant) Grain yield (g/plant)
T, = control 4.51°Y 242 59" 103.55%"
T =CF 12.47° 364.24 172.32°
2 DOA
T,=CM, 7.47° 333.39° 158.46°
T =CM +CF 10.52° 354.47% 170.50°
4 75 CM-75
T =CF 9.58° 342.66™ 158.65°
5 CM-150
T =CM 13.51% 376.45% 182.50°
6 300
T =CM_+CF 14.47° 388.87° 185.67°
7 150 CM-150
T =CF 13.68a° 384.45° 183.58°
8 CM-300
F_test *k **k **
C.V. (%) 13.79 12.21 13.95

' means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01

2.2 Yminwdnad waziminugas

1,000 AR
nslawlaaniusatinaumes n1sld
wasnyuasanduilandl waznislailaiaiiating
LD mu%«ﬁfﬁumuau (control) fualdinmin
WEAR LAZATInIERR 1,000 WARTREN0T
srasfiuifien LL&mmqﬁu@mqﬁﬁmﬁ’ﬁﬁméww
ziaﬁ (Table 5) Na19A® CM *+CF . ol
uminwannvesinaNInige (153.50 NFN/F)

laiupnenaiu CF 14ANaN CM _+CF
CM-300 150 CM-150

o a 9/90/ % [~3 = [~3 ¥
Fafnalfinvinuans 1,000 WAATR9T19:IN
am (22.94 N wagllumneneduCF.  CM
) 1+ =l 1 ) L) CM_sOO 300I
n13ldijeAlnInA1TIATIERY (CF__) n19la
wWaenyundna 75 Alansu/ls sounuilaiiiney
winsmamnsuan luiaenyundng 75 Alani/
4 (CM_+CF_ ) waznsldiladineuwingn
anauanluilaenyundng 150 Alaniu/ls
(CFCM:BO)d -
o < o o [~3 < v
WINNAMR wazUUInNWAAR 1,000 LHAATR9T

d‘ o o = 9/9;
VULNATUAILAN (control) Analdfin

taeian (75.32 N5N/AU LAz 20.42 NS AuaTAL)
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Table 5 Good seed weight and 1,000 grain weight of rice

Treatments Good seed weight (g/plant) 1,000 grain weight (g)
T, = control 75.32°Y 20.42°Y
T =CF 141.33° 22.62%°
2 DOA
T =CM 129.50° 21.36"
3 150
T =CM_+CF 140.35° 22.56™
4 75 CM-75
T =CF 132.35° 22.45%°
5 CM-150
T =CM 148.36° 22.75°
6 300
T =CM _+CF 153.50° 22.94°
7 150 CM-150
T =CF 151.45% 22.85°
8 CM-300
F-test i >k
V. (%) 12.78 11.23

' means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01

3. antimrasAuLNlsens Meuainisignang

nslanlaeniusetinaban nisldulaan
Yuadaniuilaad waznisldijandiatnaman
muﬁ”@ﬁﬁumuqu (control) HealiAn pH AN
EC_ dfunnuBuvzadng USunniaanesaiiiy
UseTerd Bunnuueaad@en uuntd@en wazlanew
fuanulaeuldansi wansnaruae Nl @AY
fenneatia (Table 6) nadfAe CF_ Healvie
pH m@qmummm 1 (pH 7.41) ”Luu,mnm\mu CF_ ..
uay CF__ mmﬂuiﬂimqﬂﬂmwlmﬂuﬂﬂ
wanlu Luﬂmmvxlm (21%N) daluanwanlsfinns
dewmennanazdena bilenluianlonnt (NH 1)
aﬂ@@ﬂmimﬂ?”mﬂﬂiuLﬂmvl,a‘l?mmuvl,@@@u (H )
HuaANANTNIRUNAY pH anasld (9gns
WAZATUY, 2551; ATHEN WAZATLY, 2562) UANAN
i CM__ dualsien pH m@aﬁumnﬁzﬁm (pH 8.54)
IBIAINT AB CM,_+CF_ waznisldilden

Yungms 150 ﬂI@niu/ii CM,_ ) @liumnsinariy
CM_+CF_ ol Lﬂ@@nﬂumﬂwmm
A1 pH 2efluszAUANNSANIN (pH > 9.0) (Table 2)

cm, Hualidn EC wavidliuiwm
WMWMMLﬂuﬂavimummmummm (1.48
dS/m uaz 73.54 mg/kg mummu ) ladumnsneiy
Cl\/lmeCFCM_1 yanan CM_ fsiinalsiiFann
Burisedhg uARLTE LLNﬂuLBHEIN uazlmAenTiuan
Lﬂ@ﬂuimmmumnmm (2.07 afidus 983,
143.72 uaz 44.73 mg/kg ATNAAL) T8I0
An Cl\/lerCFCMT15 Falsiumnsinariy CM,_ mmz‘w
NNENFUNAReINENITlA Lﬂ@ﬂﬂuum@mamm ns
Tdulaenijuasaniuilaedl wuaznislaijaiaiiasing
W8I mu%@ﬁﬁumuau (control) Aualiiunon
Tnuna@aufinanilasuldaesaulndiAesiv

a9 85.26-90.36 mg/kg



Agricultural Science and Management J. 3 (2) :

16-25 (2020)

23

Table 6 Soil properties as affected by different fertilizer management

pH EC Organic Avail. P Exch. K Exch.Ca Exch.Mg Extract. Na
Treatments e
(1:1) (dS/m)  matter (%) (mg/kg) (mg/kg)  (mg/kg) (mg/kg) (mg/kg)
before experiment 7.63 053 1.23 44.56 84.23 846 114.88 27.34
T, = control 7.62°Y 0557 1257 45.14°Y 8526 8519Y 113.81°7 26.53%
T,=CF_., 7.53% 0.89° 1.28° 47.53% 86.21 855¢ 115.26° 28.15%
T,=CM_, 8.23° 1.25%  1.71° 58.72° 88.72 926° 130.43° 35.84°
T =CM_+CF 8.15° 1219 1.57° 56.38° 88.32 889° 125.29° 30.25°
4 75 CM-75
T.=CF_ 7.48° 1167 1.34% 51.29°  86.25 860" 116.59° 28.75%
T.=CM_ 8.54° 1.48°  2.07° 73.54° 90.36 983° 143.72° 44.73°
T =CM_+CF 8.35° 1.43%®  1.75° 71.23° 89.72 935° 127.56° 36.56"
7 150 CM-150
T.=CF_ . 7.41° 134 1.42° 62.89°  88.35 865° 117.83° 30.26°
F_test *% * % *k *% ﬂS * % *k *%
V. (%) 12.84 11.69  12.41 13.77 12.18 12.74 11.48 12.98

Y means within the same column followed by the same letter indicate no statistical difference by using DMRT

ns = non-significant
** indicates significant difference at p< 0.01

AINNANINARBINIUNANNAIINITIY
s Wdedunndinisldilaenyundaniudlani
wnlidnlinssoyiuls uanan uazasAlsznay
a o oA = > |+
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al ] al . | A Al ]
wiatamen viranisldilaanyunusinesasing
a = a a o oo o =
e el unAnnam e Saaa A Ten
wazAz (2562) Mnaaesldilaanyuaiudiatne
-c:l/ o/ & :J/ a" + a 1
wendnd Metlidumezieniiannsotandaas
sapanvnsliiudnlfatesmialussazuanang
- - 4 .
nasyLaule rusilaeniunazAes dan
ﬂmm’]mmm@@@nmLﬂuﬂiyimumwmLm
LAY WaNANT mﬂmﬂmnﬂummq
e ludnage § fuaseniafiuduaed pH, EC
a = o a = °
Fuaunsedng Usanalnunaiden uwaaimes
A = ~ P 1y a A
uunfdey warlampauilaniasulsressiu We
= a [ ] A 1 a
wWrsuweuiunisldidasnyunatnainaqly
o a6 , - LA , o+ ~
gngneAngn vizensldilaeniunsaniuijawad
waznslailaiadatnunan sauRsAFuALAN
(control) TASINANIINAARIAINAIIADAARBIIL

NAST0TANS uazAY (2555) finsldnan
iﬂmammm (@17-213) egnanaqiud1aTugmnem
449 Hnaliien EC, YFunnduvsadng LL@“"IE‘NWM
‘Esm,mﬂu‘wLL@mﬂ@ﬂuimmmmummm Favis ANt
wasnyualdldlssTomimianiaineas asaos
mmmm EC ez BNl Aeniuani Aauld

1AIAUN mmimvmmfa AL

dq1l

nsldwaenyundng 150 Alaniu/ls
faunuiealinauminsanainisuanluilasn
Yundmnsn 150 Alanfu/ls Aualinangesiu
ANUIULIUIABNE ANANNLTEIT89 1Y ATUaY
399R8Ne tminsaaavae waztuinwa
%wm%ﬁmmn%m Tdupnsneiunisld
{lapilieuingineinisudnluilasnyun
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Effect of Controlled Release-Nano Material Coated Chemical Fertilizers on Growth and
Yield of Sugarcane Planted in Kamphaeng Saen Soil Series
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Abstract: This study investigated the effect of controlled release-nano material coated chemical
fertilizers (CR-NF) on growth and yield of sugarcane var. Kamphaeng Saen 01-4-29 planted in Kamphaeng
Saen soil series. Experimental design was arranged in Randomized Complete Block (RCBD) with 3
replications and consisting of 12 treatments. The study revealed that the application of controlled
release-nano chemical fertilizers (CR-NF) formula 12-12-12 of 66 kg/rai/time at 1 and 3 months after
planting (MAP) in combination with 23 kg/rai of CR-NF formula 41-0-0 at 3 MAP (T4) gave the highest
plant height, number of stalks for one-meter row, leaf greenness (SPAD unit), fresh yields, stalk height,
stalk diameter and concentrations of N, P, K in stalks. This was not significantly different from the
application of controlled release chemical fertilizers (CR-F) formula 16-16-16 of 50 kg/rai/time at 1 and 3
MAP in combination with 23 kg/rai of CR-F formula 40-0-0 at 3 MAP (TS) and the application of chemical
fertilizers (CF) formula 16-16-16 of 50 kg/rai/time at 1 and 3 MAP in combination with 20 kg/rai of CF
formula 46-0-0 at 3 MAP (TS). While, T4 gave the highest sugar yield, followed by that the T5 which was
not significantly different from the T3

Keywords: Kamphaeng Saen soil series, controlled release-nano material coated chemical fertilizers,
sugarcane

' n1A3TNLFAINEN ALIZINEAT AUNNLAL NINANENARINHAIANERT INVULANUNIUAY 3. WATLITH 73140

2 gutfunTuwmalulaguiennd ddnawimunidnanmansuazmalulatiuienis 111 gne1udneaansilszmalne
a.1yusnil 1212

* AUEMABUATLTNNTITINTT ADLUINEAT AUNILAY NUINENALINEATIAART INLNTANUNILAUE 2. UATLIFN 73140

“ Anzinatulagnisinems ananedamaTuladsannattyLs A. Unusit 12130

' Department of Soil Science, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen
Campus, Nakhon Pathom, 73140.

? National Nanotechnology Center, National Science and Technology Development Agency, 111 Thailand Science Park,
Pathum Thani, 12120.

® Research and Academic Service Center, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University,
Kamphaeng Saen Campus, Nakhon Pathom, 73140.

* Faculty of Agricultural Technology, Rajamangala University of Technology Thanyaburi, Pathum Thani 12130.

* Corresponding author: agrcht@ku.ac.th Lag thongjuu@yahoo.com



48
MNENANFASINHATLATNNIFAANIS 3 (2) : 47-62 (2563)

unAnga: ﬁﬂmmmmﬂﬁLm‘jmﬁ@‘uﬁ’ffaﬂf?mmiuﬁmu@umiﬂ@mﬂ@i@m@nwm‘?ﬁyL?mimLL@:N@NEM
vasgaeiugiunILan 01-4-29 filgnlugaRuiuneud eanununImeaeuLLduaNysainelu
UA8A (RCBD) a119U 3 1 sznaudae 12 FIFLNAGET HANNINARET WL nsldilaimdiinaaunondan
uﬂuﬁmuauﬂ’mﬂmﬂd@ﬂqm 12-12-12 631 66 Alansa/ls/nse ﬁ@ﬁﬂq 1 uaz 3 heunaslgn saniuils
indandaedaquilufinaupunisasisasgas 41-0-0 8w 23 Alanfi/ls fiany 3 iWeuudalgn (T)
Aualipnugeressiu awuanlu 1 uaawas A Ndenaedly nandadasan ANEIaT LEURIL
Authans Bnnaoududusessglulnnau neavesa uasnwnaGaufiazan luieusizasdasunn
‘17;21@ Tdusnsinaiunisldijowd (Uandaasdinisdn) gns 16-16-16 8h91 50 Alansu/ls/ms ﬁmq 1 uae
3 iheunaalgn sauiuiluindl (Uasaeadinisd) gms 40-0-0 gs 23 filania/ls flane 3 ieundalgn
(T) waznsldileaiiatindngssungns 16-16-16 dmsn 50 ﬂ‘ll@niufli/mq flang 1 uaz 3 eunaLign
ﬁ?qmuﬂﬂLﬂmumumﬁﬁummm 46-0-0 §ms7 20 Alansu/ls fleng 3 Heuwdalgn (T ) e T4 Sl

m@mmmmmm@@ﬂmﬂmm IRIANNN D T Sﬁ\ﬂmmﬂm\mu T

o

o

AN

é’@ﬂLﬂuﬁ‘ﬂa"ma‘wgﬁ@ﬁﬁmmzﬁﬂﬁmmz
Lﬂuf‘fmqﬁum"ﬂmmmmumiué’ﬂﬂLmzﬁﬁm@ el
zﬁ’ﬁﬁmmmmﬁ@mimﬁm (2561) 91897190
Uszeneilinuiilgnden 12.24 d1uls Idnanan
Saran 131.48 dsiu Anulunaudniade 10.75
f/ls Jaquiunemansdtlgniviasegnadaulngy
mmﬂizmﬁﬂimuﬂmu’]ﬁunummﬁmﬁ@;m@:
danalianalaainnisinemsanas (w191 uay
ADLY, 2562) e lun s An TR
mmmwwmwmmmiﬂuamﬂgum Aa N7l
mmwmwmm@mimwu usiiilesanntle A
inmsnsflanlddaulunfianiRazaraiuaziin
Ufisenfuauldatiemmioniandiainldasmu
(Jee, 2538) ‘V‘fﬂﬁ’mﬂmmﬂuﬂﬁmﬁﬁmma
aanuILNAUINUSATE A UAULATYNARATY
ot luguiinalddssTandlald uregaugamne
TWleenszuaunasing Tuhn 1w nsazazany
(leaching) anludlatmdyw (immobilization)
Alumsiiady (denitrification) Lusw (Mullen,
2011) denalisnnarnsigluilaialiuiedon
Winufifeatunsngaldldase duasununag
1lamilansl (controlled release fertilizer) AuNEIDa

ANRNATY: TARUNUNILAL, ﬂﬂLmJm@@ummmmmiummwﬁmmiﬂ@mﬂ@@ﬂ fael

flandarnainisalunisrsuaunislanlaes
81621911918 uananidamaudaiaudniiads
1n1i19? PRENENasadnTILardaeIaI el
azilaniaeasine1nis weilnalnnisaauaw
nslantaesaduanluilonnan dontnaidu
*ﬂqmmﬁ@u (coated fertilizer; eNgNT WATAMY, 2551)
. + S A Y o =
dquilgpdiaaauntadanguilunaAaugunig
Uanlaeadenantnsguaunlumalulaguviaais
(AuenumaTuladuiens, 2557) fa feniaiin
{infaseMsgnAILANnIslantaesaaning
angazansnu Tneasvuiadnlugansinames
unlulpnagdmanIn@n (nano-clay composite)
= an | =
HaniRlunisrauannislanildesaiseinisni
Tuflaaiilaldasdiu Tnalanlasaaanuiating
417 wazszazioainisdanlaassisennns
dll { T~ @+
guieandaessinamsig ludailaasn
o 4 y . y

W lugnsnaenAdeIaNAaniLLFNIMNI9A 118
I~ ] a Y+ = I ¥ o
Wrlgnusiazatin nsldlapiinaausaadanuiiy
AcuANn1sanlaesdosiinlszAninines
P ' P A Aa + aY v
Wadgn sentsgaldsiseiisianilulanils
wntu ldandudeudsldnarenss wasldly
o dl ° "+ = @ :// dgj @ v
dnsnnpndnilepiitszinnazanaida vistiazvivle
AINuaNIFIdannudNs i iaadilssinnasuan



Agricultural Science and Management J. 3 (2) : 47-62 (2020)

49

nstlantlaas Tasanwnzilaaillulngiau azdos
dalsz@vaninmsgedlulnnauaesderideting
RitidAny (Verburg et al., 2017) wazngldijeiall
ﬂazmwmu@umiﬂ@ﬂﬂ@'faﬂué’ﬂﬂﬁammmL‘W'u
r;mmﬁm@”@mmLmzmmﬁmﬁfmmqmdnmﬂ%ﬂﬂ
wiszinnazaneisa (Garrettetal., 2017) a9

|
=

a o 1 ! Y+ IS I ¥ o

AAe eI Iiewninaeusaadanunly
nPauANNIstandaeeienIsuaniT liAse A
Tutlsemalnereudreilos Wu w1 uazany
(2562) seunsldijadiinaausaadanuniun
pouAnNsLantlaesuasilamiilszinnazaienia
N9 RTALIRLA HANARTDIS DN LT IR
3 Tuwdaanumensdsudnzanunu wudn detlgn
wansNTRaLAUessianisldilaading 2 Ussinm

1 N o 0 o |+ = A ¥ o

adaltiadAny uaznisldilaniinaaunandan
wnlunAruAxNslantaesdaeiinnisasyFnls

NALARAALAR LATNANANUIANA LANINAIINTT I

{leadlszinmazanaise AufALWIAANAZYINNNg
= +| = A v o dl
Ansnagasileadindausadanuiluiinaunn
nsdantaatsaniasy AL lnLATHANAATDY
v dl a o dl U dl
daanlgnluganuniunsuan ivadudagan
drAtynaziludnnivaanuiledniuinemnens
3 v !

dilgndeeluaunasiall]

J aal
AUnTaluaziang
= + a A ¥ [ % dl
Ansnaresilapilindauedanun un
AIuANNIlanlaes e sastAL LA NANER
209808 UgIWNILAY 01-4-29 Nlgnlugamu
MUAUALN D wamAae928InIATT L gAGNeN

ATUZINEAT NIUNILAY NUNINLNRLLNEAIANART

gnBAUIILAN SandAuATlIN fadugniu
AN LA (Kamphaeng Saen soil series, Ks;
Typic Haplustalfs; fine-silty, mixed, semiactive,
isohyperthermic) (Soil Survey Staff, 2003) g
LﬁuﬁQQQﬂqauﬁ@uﬂqﬂ@ﬁﬂLLﬂmm@mﬁixﬁu
ANNAN 0-30 LTUAAT 1iBAIATILHANTRLNS
1lsznn999971 TowA A1 pH (1-1) ANRNINNNTUN
Iiaasiuluan nausagasiin (EC) 13w
Bunsadng ﬂarmmvxlmml@mmﬂuﬂi”‘imu

Funulwunal@en waalden wunildan waz
TnFesfnaniasuls s dmitaus
UNUTTN1T2R9AUNBUNIINAABY WLTT AH
A1 pH udradntes SAannsinlninssie
TddTymawsn JiBunduiredngadlusysy
Aaudnasn sunumleanesaiiflulsslamiiae
Uunnuaadaufivanilaeuldedlussiugs
SFunnlnunaiFaaiivanideuldas lussdus
USunnunniidaaiivanddauldedluszfu
thunans fileAufupugiulunse (Table 1)
ANt vhiBanniBuniedng sunnmaaresad
utlseland wazt BunadwunaFesfuanulaen
TfunnmuasnianuadiaaziBudmiidas
An 12, 3 way 12 Alansu N, P.O_uaz KO m'@“l,ﬁi
ANNANAU (NTNITINITINERAT, 2553) SUNARDIT
sznaumie 36 uilasties uiazulastaafauin
N979 7.5 lAT 819 6.0 LWAT A1 5 D9 Y8
UNTTNINND0 1.5 lRg udayanisiaseyiuin
UAYHANARTAIERLLANIT 3 LNANAN Wualay
Freuatlszanns 1 was TneRuiAufen luusias
uiaseiaenyiniu 4.5 x 4.0 AN919UNAT 9N9LNKNNT
mmmuuu Random|zed Complete Block mmu
3 41 usinzdsynendae 12 iunaan Al
vLﬂ'&‘]JEILﬂN (control, T
AAINZYAY (CFDOA, T
899UANGMT 16-16-16 8M31 50 Alansu/lmis 7

2) ldilaafinnuen
ImﬂﬂLﬁumumme

a7 1 way 3 haunaslgn sauduilainiaile
WInsssungRs 46-0-0 §m31 20 Alandw/ls ey
3 haunaallgn (T (T, 4) laflenadindausaedan
miuwmummmiﬂmﬂmmm 12-12-12 AR91
66 Alansu/ls/nss 7 wmq 1 uaz 3 1hou wasLlgn
éauﬁuﬂﬂmﬁLﬂﬁ@uﬁqm"m@miu‘ﬁ'muamm?ﬂm
Uaaegns 41-0-0 8h191 23 Atanii/ls ﬁﬂm I
wasgn (1 ) 5) lailaiad (ﬂ@mﬂ@@mﬁmsm) 4m3
16-16-16 frwm 50 Alansu/ls/mis 7 Ne1e 1 uaz 3
waunalgn fanduilandl (Uanildaadinisdn)
4n3 40-0-0 a3 23 Alandu/ls ‘1’71'@'191 3 IAUNA
gn (1) 6) lailaiaiiaiindnsssungns 16-16-16



50

MNENANFASINHATLATNNIFAANIS 3 (2) : 47-62 (2563)

v '
o A

am31 25 Alandn/li/mis Nang 1 uay 3 HBUNAY

a (=1

Ugn fanduilapialindanssunngns 46-0-0
am31 10 Alanfu/ls Neny 3 haumnaslgn (T )

‘lmﬂmﬂmm@@ummmmmiummwﬁmmiﬂ@m

ﬂ@@mgm 12-12-12 87191 33 ﬂiamm/”l,a/mq ‘wmﬁ;
= o 1 o + a A v

1 uaz 3 Wwaunastlgn sauduianlinaaunas

f‘fmmm‘iu‘ﬁmmum?ﬂmﬂzﬁ@mm 41-0-0 8/

9) laijenai
m@@ummmmiummu@umiﬂmﬂmﬂqm

Alansw/ls 7 V]ﬂ’]il 3 Lﬂ’ﬂuﬁ@\‘iﬂ@ﬂ

12-12-12 € 33 Alansi/ls fieng 1 WeunAd
ian (T) |
nsanilaengns 12-12-12 6m31 16.5 Ataniu/ls
ﬁ@ﬁﬂq 1 haundsign (T ) 11) ldiluaaalulan

|
=

(TaN19N13AN) M9 13-13-13 8M31 30 Alansu/ls

10) laijaiailindausaedanuiiuiaaunn

D

11.5 Atansu/ls 7 Wm'ﬂ 3 ihaunasilgn (T ) 8) laily 701 1 hieumdsLlgn (T ) uaz 12) ldilueealuldn
Wi (Uantlaeadiniadn) qms 16—16—16 8791 25 (@enensdn) 4m3 13-13-13 dm31 15 Alanin/ls
Alansw/li/nsa fleng 1 uaz 3 iFeuvdaLlgn saui fiane 1 Weundalgn (T ) (Table 2)
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Table 1 Properties of soil before the experiment
Properties Results (0-30 cm) Rating

pH (1:1 water) 7.40 slightly alkaline

ECe (dS/m) 0.27 non-saline

Organic matter (%) 1.18 moderately low

Available P (mg/kg)? 38.89 high

Exchangeable K (mg/kg)”? 48.27 low

Exchangeable Ca (mg/kg)? 630 high

Exchangeable Mg (mg/kg)” 80.66 moderately
Exchangeable Na (mg/kg)” 9.01 -

Texture” sandy loam -

Note = Walkley and Black method (Walkley and Black, 1934)
¥ = Extracted with NH OAc pH 7.0 (Pratt, 1965)

2 = Bray Il method (Bray and Kurtz, 1945)
¥ = Pipette method (ﬂmﬁmiﬂrmﬂ’imﬂgﬂ?mm, 2558)
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Table 2 Detail of treatments

Treatment description

Treatments
Fertilizer materials Fertilizer grades Applied rates (kg/rai) Applied time (MAPY)
‘|'1 - - - -
T, CF? 21-0-0 28.57, 28.57 2,4
0-42-0 7.14 4
0-0-60 20 4
T, CF? 16-16-16 50, 50 1,3
46-0-0 20 3
T, CR-NF¥ 12-12-12 66, 66 1,3
41-0-0 23 3
T, CR-F¥ 16-16-16 50, 50 1,3
40-0-0 23 3
T, CF? 16-16-16 25,25 1,3
46-0-0 10 3
T CR-NF¥ 12-12-12 33,33 1,3
41-0-0 11.5 3
T, CR-F¥ 16-16-16 25,25 1,3
40-0-0 1.5 3
T, CR-F* 12-12-12 33 1
T, CR-F¥ 12-12-12 16.5 1
T, omc? 13-13-13 30 1
T omc? 13-13-13 15 1

1/

Note ~ = Months after planting
¥ = controlled release-nano chemical fertilizers

9= Osmocote (Product from Sotus International Co., Ltd.)
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2/

4

= chemical fertilizer
* = controlled release chemical fertilizers

Thasunelilneintiel uavasine (2542) Tnadaya
NNRITYLALTR NANAR WAYANALTENALNANAR
fldannnmaans thuaiaszaanuulse
NNADA (analysis of variance) e Ty
ANLLANANTRsAeAs ALY DMRT (Duncan’s

multiple range test)
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Table 3 Height of sugarcane at different ages

Treatment description Height (cm)
Treatments o ilizer  Fertiizer Applied rates Appliedtime 3MAP  6MAP  8MAP 9 MAP
materials grades (kg/rai) (MAPY)

T, - - - - 72.13°%  172.23°Y  224.54"% 23550

T, CF? 21-0-0  28.57,28.57 2,4 89.50°  239.67°° 280.45”"  295.60'
0-42-0 7.14 4
0-0-60 20 4

T, CF? 16-16-16 50, 50 1,3 115.87% 25157 325.41*  345.30°
46-0-0 20 3

T, CR-NF¥  12-12-12 66, 66 1,3 119.40°  258.97°  335.36°  357.65°
41-0-0 23 3

T, CR-F* 16-16-16 50, 50 1,3 116.33°  252.33®  320.47°  354.26°
40-0-0 23 3

T, CF? 16-16-16 25,25 1,3 93.20°  243.17°% 293.44%  322.50°
46-0-0 10 3

T CR-NFY  12-12-12 33,33 1,3 102.33°  248.43> 310.57>°  340.57"
41-0-0 1.5 3

T, CR-F¥ 16-16-16 25,25 1,3 95.60°  244.90° 297.62°  337.51°
40-0-0 1.5 3

T, CR-F* 12-12-12 33 1 89.53°  240.87°° 28555  304.62°

T, CR-F¥ 12-12-12 16.5 1 86.93° 22077  269.66°  273.58"

T, omc? 13-13-13 30 1 87.17°  233.70% 278.55"  287.32°

T, omc? 13-13-13 15 1 85.37¢ 22347 263.27°  270.30"

Fotost o o o .
CV (%) 13.86 12.17 13.06 14.38
Note ¥ = Months after planting ? = chemical fertilizer
¥ = controlled release-nano chemical fertilizers ¥ = controlled release chemical fertilizers

¥ = Osmocote (Product from Sotus International Co., Ltd.)
Ymeans within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at p< 0.01



54
MNENANFASINHATLATNNITAANIS 3 (2) : 47-62 (2563)

Table 4 Number of stalk within one-meter row of sugarcane at different ages

Treatment description Number of stalk within one-meter row

Treatments

Fertilizer Fertilizer ~ Applied rates Applied time 3 MAP 6 MAP 8 MAP 9 MAP
materials grades (kg/rai) (MAPY)
T, - - - - 7.219¢  7.419% 6.88'% 6.73'¢
T, CF? 21-0-0  28.57,28.57 2,4 9.85% 10.42° 10.28° 10.14°
0-42-0 7.14 4
0-0-60 20 4
T, CF? 16-16-16 50, 50 1,3 11.89°  12.36" 12.28° 12.05°
46-0-0 20 3
T, CR-NFY  12-12-12 66, 66 1,3 12.36° 13.58° 13.42° 13.21°
41-0-0 23 3
T, CR-F* 16-16-16 50, 50 1,3 12.12%*  13.42° 13.38° 13.11°
40-0-0 23 3
T, CF? 16-16-16 25,25 1,3 10.68° 11.69° 11.53% 11.28%
46-0-0 10 3
T CR-NFY  12-12-12 33,33 1,3 11.68®  12.12°  12.00” 11.69"
41-0-0 11.5 3
T, CR-F¥ 16-16-16 25,25 1,3 11.47° 12.10°  11.79% 11.53%
40-0-0 115 3
T, CR-F* 12-12-12 33 1 10.23  11.46° 11.27° 11.13°
T, CR-F¥ 12-12-12 16.5 1 9.23° 9.58° 9.42% 9.36°
T, omc? 13-13-13 30 1 9.75% 10.17¢ 10.01¢ 9.57°
T, omc? 13-13-13 15 1 8.42' 8.69' 8.53° 8.42°
Fotost o o o e
CV (%) 13.58 12.88 14.93 14.27
Note ¥ = Months after planting ? = chemical fertilizer

# = controlled release chemical fertilizers

= controlled release-nano chemical fertilizers
¥ = Osmocote (Product from Sotus International Co., Ltd.)

Ymeans within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at p< 0.01
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~ o = v
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Wenaealudesanad ianiiesannlulnganity
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Table 5 Leaf greenness (SPAD unit) of sugarcane at different ages

Treatment description SPAD unit
Treatments o iizer  Fertlizer Applied rates Appliedtime 3MAP  6MAP  8MAP 9 MAP
materials grades (kg/rai) (MAPY)
T - - - - 33.80'% 31.58°¢ 28.75°Y  26.58"¢
T, CF? 21-0-0  28.57,28.57 2,4 36.56"  37.36°  36.83°  35.38™
0-42-0 7.14 4
0-0-60 20 4
T, CF? 16-16-16 50, 50 1,3 4161° 4567 4336  39.25"°
46-0-0 20 3
T, CR-NF¥  12-12-12 66, 66 1,3 43.32°  46.32° 4379 4153
41-0-0 23 3
T, CR-F¥ 16-16-16 50, 50 1,3 42.56"  46.12° 43.68° 40.84%
40-0-0 23 3
T, CF? 16-16-16 25, 25 1,3 37.98°  39.42° 3876  37.65°
46-0-0 10 3
T CR-NF¥  12-12-12 33,33 1,3 38.16° 43.85° 4215 3877
41-0-0 11.5 3
T, CR-F¥ 16-16-16 25, 25 1,3 38.11%  42.11°  40.28%  38.12°°
40-0-0 11.5 3
T, CR-F¥ 12-12-12 33 1 36.87°°  37.54°  37.15%  36.42°°
T, CR-F* 12-12-12 16.5 1 36.12° 36.55" 3574 32.71°
T, omc¥ 13-13-13 30 1 36.26°  37.22"  36.63"  33.54°°
T, omc® 13-13-13 15 1 35.92° 36.24' 33.58 30.84°
Fotest o o o o
CV (%) 12.52 13.92 13.81 12.13

Note ¥ = Months after planting

¥ = controlled release-nano chemical fertilizers

5/
8/

** indicates significant difference at p< 0.01

= chemical fertilizer

= controlled release chemical fertilizers

= Osmocote (Product from Sotus International Co., Ltd.)

means within the same column followed by the same letter indicate no statistical difference by DMRT
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Table 6 Yield, number of stalk/rai and weight/stalk of sugarcane at 12 MAPY

Treatment description

Yield Number of stalk  Weight/stalk

Treatments Fertilizer Fertilizer ~ Applied rates Applied time (ton/rai) (stalkrai) (ko)
materials grades (kg/rai) (MAPY)

T, - - - - 8.38°¢ 8,895'Y 0.98"%

T, CF? 21-0-0  28.57,2857 2,4 14.53° 9,539 1.50%
0-42-0 7.14 4
0-0-60 20 4

T, CF? 16-16-16 50, 50 1,3 18.79°* 9,813% 1.92"
46-0-0 20 3

T, CRNFY  12-12-12 66, 66 1,3 20.53° 9,837° 2.11°
41-0-0 23 3

T, CR-F¥ 16-16-16 50, 50 1,3 19.36™ 9,825% 1.99%
40-0-0 23 3

T, CF? 16-16-16 25,25 1,3 16.83° 9,733" 1.73°
46-0-0 10 3

T, CR-NF¥  12-12-12 33,33 1,3 17.59%¢ 9,753 1.83%
41-0-0 1.5 3

T, CR-F* 16-16-16 25,25 1,3 17.23% 9,741% 1.78%
40-0-0 1.5 3

T, CR-F¥ 12-12-12 33 1 14.79° 9,583° 1.52°

T, CR-F* 12-12-12 16.5 1 12.59' 9,326° 1.36°

T, omc? 13-13-13 30 1 13.83° 9,525° 1.47°9

T, omc? 13-13-13 15 1 12.33' 9,228° 1.33°

Fiost o o o
CV (%) 15.69 14.59 12.92

Note ¥ = Months after planting
= controlled release-nano chemical fertilizers

9= Osmocote (Product from Sotus International Co., Ltd.)

/= chemical fertilizer
¥ = controlled release chemical fertilizers

Ymeans within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at p< 0.01
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Table 7 Stalk height and stalk diameter of sugarcane at 12 MAP”

Treatment description Stalk height Stalk diameter
Treatments Fertilizer Fertilizer  Applied rates Applied time (em) (em)
materials grades (kg/rai) (MAPY)
T, - - - - 212.43% 2.129¢
T, CF? 21-0-0  28.57,28.57 2,4 270.50° 2.73%
0-42-0 7.14 4
0-0-60 20 4
T, CF? 16-16-16 50, 50 1,3 311.51%° 3.18%
46-0-0 20 3
T, CR-NFY  12-12-12 66, 66 1,3 318.40° 3.26°
41-0-0 23 3
T, CR-F* 16-16-16 50, 50 1,3 315.54° 3.24°
40-0-0 23 3
T, CF? 16-16-16 25,25 1,3 286.39° 2.88%
46-0-0 10 3
T CR-NF¥  12-12-12 33,33 1,3 305.63" 3.13%
41-0-0 1.5 3
T, CR-F¥ 16-16-16 25,25 1,3 293.55° 3.02%
40-0-0 11.5 3
T, CR-F* 12-12-12 33 1 274.47° 2.84°
T, CR-F¥ 12-12-12 16.5 1 254.31° 2.43
T, omc? 13-13-13 30 1 265.40° 2.58°
T, omc? 13-13-13 15 1 246.43° 2.23°
F-test > *
CV (%) 13.94 13.32
Note ¥ = Months after planting Z = chemical fertilizer
4

¥ = controlled release-nano chemical fertilizers = controlled release chemical fertilizers

¥= Osmocote (Product from Sotus International Co., Ltd.)

“means within the same column followed by the same letter indicate no statistical difference by DMRT
** indicates significant difference at p< 0.01
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Table 8 CCS and sugar yield of sugarcane at 12 MAPY

T, T, T, waznisldilaniaiinfinsssunngns
16-16-16 31 25 Alansu/linss 7 V812 1 uay 3
inaundslgn faunuijainiistiadnarsunigns
46-0-0 8137 10 Atangu/ls 7 a7 3 Lm@wmﬂ@ﬂ
(T6) 20uzh T4 Sualiuandniaazasdanunn
M4 (2.52 f/ls) 9098307 AD T5 Falaiumnanariv
T, dusiniuAauAu (control) ualsfen CCS uaz
HANARUNANATededRNgn (8.36 LaFifus
waz 0.70 #1113 muasu)

¥ = controlled release-nano chemical fertilizers Y

»'= Osmocote (Product from Sotus International Co., Ltd.)

Treatment description CCS Sugar yield
Treatments Fertilizer Fertilizer ~ Applied rates Applied time (%) (ton/rai)
materials grades (kg/rai) (MAPY)
T, - - - - 8.36°% 0.70™
T CF? 21-0-0  28.57,28.57 2,4 10.63" 1.54°
0-42-0 7.14 4
0-0-60 20 4
T, CF? 16-16-16 50, 50 1,3 12.00° 2.25
46-0-0 20 3
T, CR-NF¥  12-12-12 66, 66 1,3 12.28° 2.52°
41-0-0 23 3
T, CR-F¥ 16-16-16 50, 50 1,3 12.15° 2.35°
40-0-0 23 3
T, CF? 16-16-16 25, 25 1,3 11.27% 1.90°
46-0-0 10 3
T CR-NFY  12-12-12 33,33 1,3 11.87° 2.09°
41-0-0 11.5 3
T, CR-F¥ 16-16-16 25,25 1,3 11.56 1.99%
40-0-0 1.5 3
T, CR-F¥ 12-12-12 33 1 10.72" 1.59°
T, CR-F¥ 12-12-12 16.5 1 9.58° 1.21°
T, omc? 13-13-13 30 1 9.86" 1.36'
T, omc®  13-13-13 15 1 9.42° 1.16°
F-test o o
CV (%) 12.16 11.46
Note ¥ = Months after planting = chemical fertilizer

* = controlled release chemical fertilizers

“means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at p< 0.01
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Table 9 Concentrations of major plant nutrients in stalk of sugarcane at 12 MAPY

Treatment description Total N Total P Total K
Treatments Fertilizer Fertilizer  Applied rates Applied time (%) (%) (%)
materials grades (kg/rai) (MAPY)
T, - - - - 0.123°% 0.010"% 0.189'%
T, CF? 21-0-0  28.57,2857 2,4 0.276° 0.023° 0.439¢c
0-42-0 714 4
0-0-60 20 4
T, CF? 16-16-16 50, 50 1,3 0.326° 0.051° 0.512°
46-0-0 20 3
T, CRNFY  12-12-12 66, 66 1,3 0.338° 0.058 0.523°
41-0-0 23 3
T, CR-F¥ 16-16-16 50, 50 1,3 0.331° 0.056 0.518°
40-0-0 23 3
T, CF? 16-16-16 25,25 1,3 0.283% 0.036" 0.443°
46-0-0 10 3
T, CR-NF¥  12-12-12 33,33 1,3 0.300° 0.043° 0.463"
41-0-0 115 3
T, CR-F* 16-16-16 25,25 1,3 0.292" 0.041° 0.458°
40-0-0 1.5 3
T, CR-F¥ 12-12-12 33 1 0.235° o0z1ed 0.363"
T, CR-F* 12-12-12 16.5 1 0.211" 0.015% 0.235°
T, omc? 13-13-13 30 1 0.230° 0.018% 0.357¢
T, omc? 13-13-13 15 1 0.203' 0.012 0.231°
Fotost o o o
CV (%) 12.94 11.31 12.85
Note ¥ = Months after planting f/ = chemical fertilizer

9 = controlled release-nano chemical fertilizers /= controlled release chemical fertilizers

9= 0Osmocote (Product from Sotus International Co., Ltd.)

Ymeans within the same column followed by the same letter indicate no statistical difference by DMRT
** indicates significant difference at p< 0.01
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Effects of Powder, Pellet and Granular Organic Fertilizers from Pulp and Paper Industry
on Growth and Yield of Maize
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A3aen uRsINTS' AT AIRR° BTTNETE LAY’ uAZETENS ARITY’
Dutchaneeya Simma' Chaisit Thongjoo' Tawatchai Inboonchuay’ Jutamas Romkaew?
Kavalin Srichan' Aunthicha Phommuangkhuk1 Sirinapa Chungopast1 Suchada Karuna'

Sirisuda Bootpetch' Chalinee Khongsud® Thamthawat Saengngam® and Teerayut Klumchaun®

Abstract: This study investigated the effects of powder, pellet and granular organic fertilizers (OF) from
pulp and paper industry on growth and yield of hybrid maize cv. Seed Tech 188 planted in Kamphaeng
Saen soil series. The experimental design was arranged in Randomized Complete Block (RCB) with 3
replications and consisted of 14 treatments. The results revealed that the application of powder OF-B of
900 kg/rai in combination with chemical fertilizer (CF) containing all major elements equivalent to 900 kg/
rai of the powder OF-B gave the highest plant height, ear weight, ear without husk weight, grain weight
and 1,000 grain weight which were not significantly different from the application of powder OF-A of 900
kg/rai in combination with CF containing all major elements equivalent to 900 kg/rai of the powder OF-A,
and the application of pellet OF-B of 900 kg/rai in combination with CF containing all major elements
equivalent to 900 kg/rai of the pellet OF-B. The application of powder OF-A of 900 kg/rai in combination
with CF containing all major elements equivalent to 900 kg/rai of the powder OF-A provided the highest
leaf greenness value, total N and protein in grain which were not significantly different from the appli-
cation of powder OF-B of 900 kg/rai in combination with CF containing all major elements equivalent to
900 kg/rai of the powder OF-B, and the application of pellet OF-A of 900 kg/rai in combination with CF

containing all major elements equivalent to 900 kg/rai of the pellet OF-A.

Keywords: maize, organic fertilizer, waste materials
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UABA (Rapdomized Complete Block Design)
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Table 1 Detail of treatments

el 42 uilaseies wAazulasedaaNurnAndng 4.5
LUAT 8119 6.0 LAT AU 5 U0 TTUTUINTENING
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Quantity of major elements

Treatments Descriptions Symbols <ng'on5'Kzo per rai)
T1 no fertilizer and organic fertilizer (OF) treatment control 0-0-0
T2 the application of chemical fertilizer (CF) based on CFDOA 20-5-10
soil chemical analysis
T3 the application of powder OF-A of 1,800 kg/rai OF—A_powderr1800 20.16 - 35.46 - 40.68
- + - -
T4 the application of powder OF-A of 900 kg/rai in oF A*powder-eoo 20.16 - 35.46 - 40.68
combination with CF containing all major elements OF-A_powder-900
(N, P, K) equivalent to 900 kg/rai of the powder OF-A
T5 the application of pellet OF-A of 1,800 kg/rai OF—A_pe“emOO 18.54 - 34.92 - 38.52
T6 the application of pellet OF-A of 900 kg/rai in OF-A_peHe‘_goowL 18.54 - 34.92 - 38.52
combination with CF containing all major elements OF A pelets00
equivalent to 900 kg/rai of the pellet OF-A )
T7 the application of granular OF-A of 1,800 kg/rai OF—A_WWF1800 15.66 - 27.72 - 31.32
TB the application of granular OF-A of 900 kg/rai in OF—A_granu‘aFgOO+ 15.66 - 27.72 - 31.32
combination with CF containing all major elements .
equivalent to 900 kg/rai of the granular OF-A h
T9 the application of powder OF-B of 1,800 kg/rai OF-prowder_1800 19.44 - 34.92 - 44.28
I the application of powder OF-B of 900 kg/rai in OF_B_powder—900+ 19.44 - 34.92 - 44.28
combination with CF containing all major elements OF-8 powder900
equivalent to 900 kg/rai of the powder OF-B h
y the application of pellet OF-B of 1,800 kg/rai OF—B_pe“emOO 16.92 - 34.20 - 42.12
” the application of pellet OF-B of 900 kg/rai in OF-B?De”e‘_goowL 16.92 - 34.20 - 42.12
combination with CF containing all major elements OF 5 peletono
equivalent to 900 kg/rai of the pellet OF-B B
T13 the application of granular OF-B of 1,800 kg/rai OF—B_gmu‘aF1800 14.94 -27.18 - 33.12
the application of granular OF-B of 900 kg/rai in OF-B + 14.94 - 27.18 - 33.12

combination with CF containing all major elements
equivalent to 900 kg/rai of the granular OF-B

~granular-900

OF-B_granular-900




Agricultural Science and Management J. 3 (2) : 96-108 (2020)

99

Table 2 Properties of soil before the experiment

Properties Results (0-30 cm) Rating
pH (1:1 water) 7.78 slightly alkaline
ECe (dS/m) 0.46 non-saline
Organic matter (%)" 0.93 low
Available P (mg/kg)? 38.88 high
Exchangeable K (mg/kg)? 44.98 low
Exchangeable Ca (mg/kg)” 559 high
Exchangeable Mg (mg/kg)® 64.85 moderately
Exchangeable Na (mg/kg)” 23.58 -
Texture? sandy loam -

Note ¥ = Walkley and Black method (Walkley and Black, 1934)

¥ = Extracted with NH, OAc pH 7.0 (Pratt, 1965)

nsldflendl T Jauanlufiandams
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N, PO uaz KO Aals AuNANAL (NTNATINTT
INAS, 2553) mmuﬂmumw%’ﬂumimmm
11N IATNNIWRIUNITINNITLNGNE UTEN . 18,
N Fumes a1in waznAdTLgianen Aoy
nams naunaau Aelaldsunsuaduayunig
WannmaTulatiuazwinnssu (ITAP) aana. Tnails
Buaetinnagns A uavgns B Usnaumasningdi
filenda : MnRznaUTFEANNITLAURs T
Adaes WU 52 5uaz 4 2: 4 TaeFunng
AaANSL A shijeduradaianslldnida
uazthusinselyl mmé UAZAUY, 2562) mﬂm
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81¢] 20 Tunaslgn gruiuantiRu1elaznisves

? = Bray Il method (Bray and Kurtz, 1945)
¥ = Pipette method (ﬂmqmm’mmﬁmﬂgﬁﬁwm, 2558)

{leBunsdusazaianaunimaaaslauanalily
(Table 3)
nisiudayanisiaseyiivinaesdnalng
aaedndneng 1, 2 uar 3 thaunasilgn e
ANAIAY WazAIAINTER999lU (SPAD unit)
(aiwndelui 3-5 andanesen) lnelderzes
chlorophyll meter (Minolta Co., Ltd., JAPAN:
SPAD-502 model) §1miunisiivdeyananan
- a 1% = 2
UATRIALTENALNANARTEIT INALR LA tAwA
H o [ - o 2 - o
vnidneniaidasn dauiindndenwaan wiwidn
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Ia al [~1 o a
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ANUUA empirical factor dusLINAAT1 TWAWNAIL
6.25) TnadayaniaasoAuln LaKEn Wavedm
1s2NaUNANART IAAINNIINARDY UINIRLATIZY
AN TU9IUNNADR (analysis of variance) WAz
wWRauauANNBANANadAean ine 14 DMRT

(Duncan’s multiple range test)
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Table 3 Chemical and physical properties of organic fertilizer (OF)

OF-A OF-B
Properties
powder pellet granular powder pellet granular

pH (3:50) 9.04 8.78 8.62 9.00 8.88 8.47
EC 1:10 (dS/m) 8.78 8.62 7.23 9.23 8.94 7.65
Organic matter (%) 25.36 23.15 17.56 23.24 21.36 16.85
Organic carbon (%) 14.71 13.43 10.19 13.48 12.39 9.77
C:N ratio 13.13 13.04 11.71 12.48 13.18 11.78
Total N (%) 112 1.03 0.87 1.08 0.94 0.83
Total P205 (%) 1.97 1.94 1.54 1.94 1.90 1.51
Total K20 (%) 2.26 2.14 1.74 2.46 2.34 1.84
Total primary nutrients (%) 5.35 511 415 5.48 5.18 418
Total Ca (%) 19.59 18.23 13.25 19.18 18.32 12.88
Total Mg (%) 1.42 1.34 1.14 1.42 1.28 1.17
Total Na (%) 0.17 0.16 0.14 0.19 0.17 0.15
Germination index (%) 99.13 102.36 113.25 100.86 112.36 118.12
Moisture (%) 25.42 23.12 21.41 26.68 24.12 23.14
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Wingms B em31 900 Altanin/ls (OF-B_
! T a ¢ a o (= pellet-900
) nsldiledunstatindnidagns A
o OF-B?peHet-ﬁ}EO o .q. o+ A A e:
ams1 900 Alandi/ls sanfduilaeieuwingin
asnanluijedursdaiindnilingns A 9
900 Ataniw/ls (OF-A_ +CF ) N9
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F WAl AINNAIARIDIT12 TN A
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WENARININNGA (178.30 LTURLNAT) Taiumneng
Ay OF-A +CF OF-B

~powder-900 OF-A_powder-900 ’ “pellet-900

OF-B_pellet-900’

war OF-B_

powder-1800

WU OF-B_

_pedwet—%o - OF-A_pellet-900
dauneny 3 LAeuuasLgn

Aeuald

powder-900 OF-B_powder-900

Table 4 Plant height of maize at 1, 2 and 3 MAPY

ANQIFUTIBIT IWALRENARTINTgR (222.57

VuFLNAg) tHuAnAN9TY OF-A

CF

OF-A_powder-900 '

+CF
OF-B_pellet-900

nalironngesuaasdawarednddasngnly

bR

NnszeznTasoyALin

“powder-900

OF-B

T pellet-900
a o o =
WULNANTUAILAN (control) d

Plant height (cm)

Treatments
1 MAP 2 MAP 3 MAP
T, = control 85.00"% 126.77"% 147.53"?
T =CF_, 120.63° 141.93° 169.20°
T,=OF-A_ oo 14477 163.97° 204.80™
T =OF-A_ 148.37%° 175.20° 220.43°
4 powder-900 OF-A_powder-900
T, =OFA_ o 136.97° 162.67°%° 196.90%
T = OF-A_ +CF 147.23% 170.97%° 208.63°
6 pellet-900 OF-A_pellet-900
T =O0FA_ 121.93% 148.03° 181.20'
T = OF-A_ 128.10% 154.03° 192.73°
8 granular-900 OF-A_granular-900
T,=OF-B__ . . 145.60™ 170.50"° 207.53%
T =OF-B_ F 149.63° 178.30° 222.57°
10 powder-900 OF-B_powder-900
T, =OFB_ oo 140.77% 163.57° 199.37°%
T =O0OF-B_ +CF 148.20%° 172.53%° 218.70°
12 pellet-900 OF-B_pellet-900
T, = OFB_ o 124.50 149.37"° 181.97'
T =OF-B_ 129.43° 159.30% 193.47°
14 granular-900 OF-B_granular-900
F_test *% *% *%
CV (%) 13.28 13.23 12.38

¥ Months after planting

? means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01
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o el
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peiN9NUaA1ATUEIN194DA (Table 5) Na1vAe
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al Yo al £
LualiAA e rea b2t

81 1 AT 3 IAAUNAY
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+
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UgniAnganga uaziuwsltinanaimuszazing
299N19ANH ADARRDINLNIUITHTBITUANY
WATARLY (2561) TANT WATATLE (2562) WALAAE

1 LazAUY (2562) fnaaasiudnanadesdnd
peilitesanngaauiunuauitiunaduriedag
luszaumn fadu Bunmilefiansesulasay
ARRIANNIZEZIIAT A9 lEANIANIT BT
TudnTnalaesdadanas vaiiiiesannlulnsay
Lﬂu@\m’ﬁizﬂ@uﬁzﬁ’ﬁﬁnﬂmm@@‘ﬂﬂm‘ﬁmm
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Table 5 Leaf greenness value (SPAD unit) of maize at 1, 2 and 3 MAPY

SPAD unit
Treatments
1 MAP 2 MAP 3 MAP
T, = control 34477 31.33'% 28.60'%
T,=CF . 36.60" 38.50" 32.37"
T =OF-A_ 44.73°° 49.50™ 42.37%
3 powder-1800
T = OF-A_ F 48.43° 53.37° 47.73°
4 powder-900 OF-A_powder-900
T =OF-A_ 42.40% 47.37% 40.50%
5 pellet-1800
T = OF-A_ +CF 46.43° 52.17° 45.43%°
6 pellet-900 OF-A_pellet-900
T = OF-A_ 37.63" 41.30° 34.50"
7 granular-1800
T = OF-A_ 39.33%" 44.43% 37.50"
8 granular-900 OF-A_granular-900
T = OF-B_ 43.57% 48.43% 41.37°
9 powder-1800
T =OF-B_ 47.63% 52.63° 46.40%°
10 powder-900 OF-B_powder-900
T =OFB_ 41.231 46.30% 38.37"
11 pellet-1800
T =OF-B_ +CF 45.43 51.47% 44,50
12 pellet-900 OF-B_pellet-900
T =OF-B_ 37.60" 40.43%" 33.57"
13 granular-1800
T =OFB_ F 38.27" 42,501 36.50"
14 granular-900 OF-B_granular-900
F-teSt *% *% *%
CV (%) 13.22 13.17 12.15

“Months after planting

Z means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01
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2. NANAAWAZAIALSENALNANAAUDITIIINA
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2.1 Uandndniadaan dauwidndn
tanilaan wazsuinuan

1+ a a & a 1 1 = A
nsldijeduviseiinsinge atinaiben 1ive

nslatle@uvseaiinsne sauiuilend uaznisld
fleaioenaheg 39uIASUAILAN (control)
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WulRen wanseiuedeldad1Atydamnneain
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OF-A +CF way OF-B

~powder-900 OF-A_powder-990 “pellet-900

CF uanainil OF-B

OF-B_pellet-900 ~powder-900

AnalFinmindnideanilaanuag
OF-B_powgler-900 '

daTwaiaendnduinign (2,250.94 Altaniu/ls)

Tdumnsaiy OF-A_ +CF ,
powder-900 OF-A_powder-900
OF-B +CF OF-A

“pellet-900 OF—B?peHet—900' “pellet-900

OF-B OF-A

OF-A?peHet-QOO‘d —powder-1800" —powder-1800"
nsldileaunsdaindnidngns B ans 1,800
Alansw/ls (OF-B_

pellet-1800
whndnilngns A dn3n 1,800 Alandu/ls
(OF-A ) dau OF-B_

" pellet-1800 o powder-9QQ0

= v o o @ 1 B
Lualiivinuanzestninaaes
OF-B_powder-900

dnduaniga (1,576.98 Alaniu/ls) Tdumnsing
iy OF-A +CF OF-B

~powder-900 OF—A,powder—900’ “pellet-900

OF-A

OF-B_pellet-900’ _pe\let7900+ OF-A_pellet-900’
OF-B_ , OF-A_ lay OF-B_
2 poowiifMSOO powder—1800d . y cVpe\let-ﬁégo
WULNFNFUALAN (control) Hualiinmindnyis
- Y. o Y . e
wasn duntindndenidasn wazinuiniuanaas
dninaaendndifoangn (1,113.59, 930.28 uas

653.68 Dlanin/ls muansi)

) waznslailaaurse

Table 6 Ear weight, ear without husk weight and grain weight of maize

Treatments Ear weight Ear without husk weight Grain weight
(kg/rai) (kg/rai) (kg/rai)
T, = control 1,113.59"Y 930.28%" 653.68°"
T,=CF_, 2,312.56" 1,936.58° 1,355.94°
T,=OF-A_ oo 2,643.85°" 2,218.75° 1,552.95%
T =OF-A_ +CF 2,675.23* 2,245.78° 1,569.49%°
4 powder-900 OF-A_powder-900
T,=OF-A_ s 2,625.83° 2,204.61° 1,542.13°
T = OF-A_ +CF 2,658.79"¢ 2,231.37° 1,560.15%°
6 pellet-900 OF-A_pellet-900
T=O0FA_ o e 2,514.27° 2,111.42° 1,476.51°
T =OF-A_ +CF 2,551.29 2,144.48° 1,493.65°
8 granular-900 OF-A_granular-900
T,=OF-B_ oo 2,650.43% 2,224.95% 1,556.11%°
T =OF-B_ +CF 2,683.79° 2,250.94° 1,576.98°
10 powder-900 OF-B_powder-900
T = OF-B_peHeHaOO 2,638.79% 2,212.58° 1,549.62%°
T =OFB_ +CF 2,665.42%° 2,236.81° 1,565.26%°
12 pellet-900 OF-B_pellet-900
T,=OFB_ e 2,523.66° 2,115.79° 1,482.24°
T =OFB_ +CF 2,563.84" 2,150.58° 1,500.71°
14 granular-900 OF-B_granular-900
F_test *% * %k *%
CV (%) 14.53 13.91 13.15

¥ means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01
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OF-A +CF OF-B

“pellet-900 OF-A_pellet- 900" >
way OF-A u@ﬂmnu OF-A

powder 1800 ~powder-900

CF 34N@Iﬁﬂ?uﬁmiuima‘L@quLu@mm
OF-A powder 900

%WQIW@L@H\W%}QN’}ﬂW@ﬂ (1.87 Lﬂ’ﬂﬁ‘Lsﬁulﬂ laiumn

“powder-1800

#4214 OF-A ea v Funo
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(11.69 wafidus) ldunnsnaiy OF-B_
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WUENAIFUAIUAN (control) H
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nalifinuiin 1,000 Wan ﬂimm”l,u‘llmmwmv
ﬂ?mm‘iﬂmuimmmmmﬂwmmmmmu@wm
(280.15 NFH 1.08 waz 6.75 Lafidus paNanay)
atelafimnn Hdedanadinnansunaaeaiinig
ld]eBurzdatinsine atnanen vizanislasniy
{lenadl uaznisldilaaiiasnamen HualiTunm
Tsanluwsdnd1oinadnaglulszinn “dralna
WwWam g 17 Ae NlsumllsAulddesndn 8
Lﬂ@ﬂ%um’muﬂ@vmmmvmmﬂmam avnsnd
(384 “MMUAAMNINVTENIATFIUIBIBIUIERT
mlmmmmmmmmfaww dseinningmu

W.A. 2559” (ﬂitﬂ’]ﬂﬂiyﬂiQ\?LﬂHﬁlﬁ‘LL@u@ﬁﬂim,

N9 OF-B

+C

OF-A_pellet-900

~powder-900

iae OF-B

OF-B_powder-900’

“pellet-900

“pellet-900

OF-B_pellet-900

2559)

Table 7 1,000 grain weight, total N and protein in grain of maize

Treatments 1,000 grain weight Total N Protein
(9) (%) (%)
T,= control 280.15%" 1.08"Y 6.75'"
T,=CF_, 326.52' 1.52 9.50"
T, =OF-A_ oo 331.49%¢ 1.78%¢ 11.13¢
T =OF-A_ +CF 333.59% 1.87° 11.69°
4 powder-900 OF-A_powder-900
T = OF-A_ 330.36% 1.74% 10.88°
5 pellet-1800
T = OF-A_ +CF 332.65™° 1.83% 11.44"°
6 pellet-900 OF-A_pellet-900
T=OFA e 327.83 1.60" 10.00
T = OF-A_ +CF 329.42% 1.68% 10.50°
8 granular-900 OF-A_granular-900
T,=OF-B_ o 332.15"° 1.76°¢ 11.00"
T =OF-B_ +CF 333.86° 1.85° 11.56%
10 powder-900 OF-B_powder-900
=OFB_ o 331.26°° 1.717 10.69'
T =OFB_ +CF 332.78%° 1.81%%° 11.31°
12 pellet-900 OF-B_pellet-900
T =OF-B_ 329.15% 1.57 9.81
13 granular-1800
T =OF-B_ +CF 329.56™ 1.65%" 10.31"
14 granular-900 OF-B_granular-900
F_test *k *% *%
CV (%) 1217 12.01 11.98

¥ means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at p< 0.01
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Release of Nutrients on Growth and Yield of 1* Ratoon Cane Planted in

Kamphaeng Saen Soil Series
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ABSTRACT
The effect of chemical fertilizers coated with nano material controlling release of nutrients on
growth and vyield of 1% ratoon cane var. Kamphaeng Saen 01-4-29 planted in Kamphaeng
Saen soil series was investigated. Plots were arranged in Randomized Complete Block Design
(RCBD) consisting of 12 treatments and 3 replications. The study revealed that the application
of controlled release-nano chemical fertilizers (CR-NF) formula 12-12-12 of 66 kg/rai/time at 1

and 3 months in combination with 23 kg/rai of CR-NF formula 41-0-0 at 3 months (T,)
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gave the highest plant height, number of stalks for one-meter row, leaf greenness, stalk height,
stalk diameter and concentrations of N, P, K in stalks. This was not significantly different from
the application of controlled release chemical fertilizers (CR-F) formula 16-16-16 of 50
kg/raitime at 1 and 3 months in combination with 23 kg/rai of CR-F formula 40-0-0 at 3
months (T;) and the application of chemical fertilizers (CF) formula 16-16-16 of 50 kg/rai/time
at 1 and 3 months in combination with 20 kg/rai of CF formula 46-0-0 at 3 months (T;).
Furthermore, T, gave the highest fresh yield and sugar yield which was not significantly

different from the comparable to Ts.
Keywords: controlled release-nano chemical fertilizers, 1% ratoon cane
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Table 1 Properties of soil before the experiment

100

a [ aa .
NaMNzRaNULUIUTIUNIFDEG (analysis of
. A a a '

variance) WL ULNEUANMNUANGIIVDI
d1adeolaald DMRT (Duncan’s multiple
range test) N132AUANNIT DN UL AT 95
#a8lUsunsu Statistical Package for the
Social Science for Windows (SPSS)

Properties Results (0-30 cm) Rating
pH (1:1 water) 7.40 slightly alkaline
EC, (dS/m) 0.27 non-saline
Organic matter (%)Y 1.18 moderately low
Available P (mg/kg)? 38.89 high
Exchangeable K (mg/kg)¥ 48.27 low
Exchangeable Ca (mg/kg)? 630 high
Exchangeable Mg (mg/kg)¥ 80.66 moderately
Exchangeable Na (mg/kg)? 9.01 -
Texture? sandy loam -
Note ¥ = Walkley and Black method (Walkley and Black, 1934) 2 = Bray Il method (Bray and Kurtz, 1945)

3 = Extracted with NH,OAc pH 7.0 (Pratt, 1965)

¥ = Pipette method (AIK1A138NAITUgWINGN, 2558)
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Table 2 Detail of treatments

Treatment descriptions Quantity of major elements
Treatments Fertilizer materials Fertilizer grades Applied rates Applied time (kgN-P,05-K50 per rai)
(kg/rai) (months)
T - - - - 0-0-0
T, CFY 21-0-0 42.86, 42.86 2,4 18-6-18
0-42-0 14.29 4
0-0-60 30 4
Ts cFY 16-16-16 50, 50 1,3 252-16-16
46-0-0 20 3
T, CR-NF? 12-12-12 66, 66 1,3 25.27 — 15.84 — 15.84
41-0-0 23 3
Ts CR-F¥ 16-16-16 50, 50 1,3 252-16-16
40-0-0 23 3
Te cFY 16-16-16 25, 25 1,3 126-8-8
46-0-0 10 3
T, CR-NF? 12-12-12 33, 33 1,3 12,64 - 7.92 - 7.92
41-0-0 11.5 3
Ts CR-F¥ 16-16-16 25,25 1,3 126-8-8
40-0-0 11.5 3
To CR-F¥ 12-12-12 33 1 3.96 — 3.96 — 3.96
Tio CR-F¥ 12-12-12 16.5 1 1.98 — 1.98 — 1.98
T omc¥ 13-13-13 30 1 39-39-39
Tia omc¥ 13-13-13 15 1 1.95-1.95-1.95
Notes Y = chemical fertilizer 2 = controlled release-nano chemical fertilizers
¥ = controlled release chemical fertilizers ¥ = Osmocote (Product from Sotus International Co., Ltd.)
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1M IInemansuazinalulad umTnenapnsasmans 1 9 avuf 2 2563 20

807 40-0-0 a7 23 Alaniw/li Nany 3
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Table 3 Height of 1! ratoon cane at different ages

daudiniinsliioeiiazansia lausiuae
msgruuLﬁyLLazLﬁuﬂﬁzﬁw%mwmﬂ%ﬁm
ommaniudelosianizsglulasiau
wananik N3 T, ﬁwalﬁmwgwaaﬁu
fauaaliuandeny T, was T, 1DuiWINe
ﬂ‘%mmmqmmwﬁ'ﬂ (N, P uaz K) luuday
fsunaassainaidarlnsiAeany (Table
2)

Treatment descriptions Height (cm)
Treatments  Fertilizer Fertilizer Applied rates Applied time 3 months 6 months 8 months 9 months
materials grades (kg/rai) (months)
T - - - - 82.45°%  192.71"¥  213.599%¥  22540" ¥
T, CFY 21-0-0 42.86, 42.86 2,4 99.56% 259.49% 300.49° 322.47°
0-42-0 14.29 4
0-0-60 30 4
T, CFY 16-16-16 50, 50 1,3 125.832 271.50°°°  34047®  360.47%°
46-0-0 20 3
T, CR-NF? 12-12-12 66, 66 1,3 129.45° 278.442 348.65° 369.38%
41-0-0 23 3
Ts CR-F? 16-16-16 50, 50 1,3 126.52° 272.61%®  343.60%  364.54%
40-0-0 23 3
Te CFY 16-16-16 25, 25 1,3 103.54%  263.56™ 318.52¢ 341.50°
46-0-0 10 3
T, CR-NF? 12-12-12 33, 33 1,3 112.52°  268.40°¢  333.51°° 35523
41-0-0 11.5 3
Ts CR-F¥ 16-16-16 25, 25 1,3 105.54°  264.58°¢ 32540  350.40%
40-0-0 11.5 3
To CR-F¥ 12-12-12 33 1 99.78% 260.34% 315.60° 327.57°
Tio CR-F¥ 12-12-12 16.5 1 96.39¢ 249.45% 283.54' 291.65%
Taq omc¥ 13-13-13 30 1 97.46% 253.58° 287.62" 300.47°
T omc¥ 13-13-13 15 1 95.87¢ 243.319 274.71" 284.319
F-test o . . .
CV (%) 14.37 13.89 12.46 13.02
Notes Y = chemical fertilizer 2 = controlled release-nano chemical fertilizers

3/

5/

= controlled release chemical fertilizers

** indicates significant difference at P< 0.01

7.

2 means within the same column followed by the same letter indicate no statistical difference by DMRT

Osmocote (Product from Sotus International Co., Ltd.)
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Table 4 Number of stalk within one-meter row of 1% ratoon cane at different ages

Treatment descriptions

Number of stalk within one-meter row

Treatments  Fertilizer Fertilizer Applied rates Applied time 3 months 6 months 8 months 9 months
materials grades (kg/rai) (months)

T - - - - 6.32"¥ 6.93"Y 6.84"Y 6.65"Y

T, CFY 21-0-0 42.86, 42.86 2,4 10.63°* 11.63% 11.56% 11.26%
0-42-0 14.29 4
0-0-60 30 4

T, CFY 16-16-16 50, 50 1,3 12.232 13.54% 13.29% 13.122
46-0-0 20 3

T, CR-NF? 12-12-12 66, 66 1,3 12.56° 13.69° 13.54° 13.412
41-0-0 23 3

Ts CR-F¥ 16-16-16 50, 50 1,3 12.512 13.62% 13.51° 13.38°
40-0-0 23 3

Te CFY 16-16-16 25,25 1,3 11.72%¢ 12.76%° 12.543b¢ 12.48%°
46-0-0 10 3

T, CR-NF? 12-12-12 33, 33 1,3 12.18° 13.23%° 13.13%° 13.00%
41-0-0 11.5 3

Ts CR-F? 16-16-16 25,25 1,3 11.89% 12.84°° 12.64%° 12.57%¢
40-0-0 11.5 3

To CR-F? 12-12-12 33 1 10.85°* 11.89°% 11730 11.63°

Tio CR-F¥ 12-12-12 16.5 1 10.28¢ 10.63¢ 10.56¢ 10.42¢

Ti omc¥ 13-13-13 30 1 10.54% 10.96¢ 10.83¢ 10.63¢

Tia omc¥ 13-13-13 15 1 8.59° 8.89° 8.76° 8.65°

F-test . . o .
CV (%) 13.67 12.81 13.39 13.66
Notes Y = chemical fertilizer 2 = controlled release-nano chemical fertilizers

3 = controlled release chemical fertilizers

4 = Osmocote (Product from Sotus International Co., Ltd.)

% means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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Table 5 Leaf greenness (SPAD reading) of 1% ratoon cane at different ages
Treatment descriptions SPAD reading
Treatments  Fertilizer Fertilizer Applied rates Applied time 3 months 6 months 8 months 9 months
materials grades (kg/rai) (months)
T - - - - 32.56" Y 30.48" ¥ 28.64"Y 25.38° ¥
T, CFY 21-0-0 42.86, 42.86 2,4 38.23% 42.18%19 40.11°% 39.68
0-42-0 14.29 4
0-0-60 30 4
T, CFY 16-16-16 50, 50 1,3 43.58% 48.63% 45.48% 43.122
46-0-0 20 3
T, CR-NF? 12-12-12 66, 66 1,3 45.68° 49.56° 46.76° 43.56°
41-0-0 23 3
Ts CR-F¥ 16-16-16 50, 50 1,3 45322 49.23% 46.32% 43.25%
40-0-0 23 3
Te CFY 16-16-16 25,25 1,3 39.56°% 44.28°%% 43.16 41.79%
46-0-0 10 3
T, CR-NF? 12-12-12 33,33 1,3 42.64%° 46.84%° 45.15% 42.49%
41-0-0 11.5 3
Ts CR-F? 16-16-16 25,25 1,3 40.32° 45,23 43.82% 42.36%
40-0-0 11.5 3
To CR-F? 12-12-12 33 1 38.76% 43,69%° 40.38% 40.12%°
Tio CR-F¥ 12-12-12 16.5 1 37.00% 39.63" 38.54% 37.59%
Ti omc¥ 13-13-13 30 1 37.15% 40.56°9 38.69% 38.12°
Tia omc¥ 13-13-13 15 1 36.42° 38.769 36.83° 35.23¢
F-test . o o .
CV (%) 12.64 13.51 12.48 12.86
Notes Y = chemical fertilizer 2 = controlled release-nano chemical fertilizers

3 = controlled release chemical fertilizers

% means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01

2. HANAALAZAIAUTENOUNANAADY
sasaa (U4 1)
2 1HANARSBuEAT W INEGa LS

waztnmindag

nilafoadrfiadasyuan
mﬂdﬂmﬂﬁmﬁauﬁam”a@;miuﬁ'mqu
R EGHELH] mﬂdﬂmﬂﬁ (Waadaast
n3dn) nianslatoaasluldndninedneg

TUNIATAIUA (control) AnalWnania

FRURA TIWINENADbT LASIRTNGa1 V89
d0uAaNany 12 LAau LANAIINKBHNIE
WHFAEINIEDA (Table 6) nanafa T, &
v a v lﬂl Qs 1
Na‘lwawamaaﬂa@mnﬂq@ (22.58 aw/l3)
liwandneny T, wenainit T, Swnald
ﬁimmﬁwiavlﬁ'mada”aﬂmﬂﬁq@ (10,263 &/
19) lluandneny T, uaz T, dtueh T, AW

Iﬁﬁnﬁﬁfﬂ@iaﬁwmadﬁaQNWﬂﬁqﬂ

4 = Osmocote (Product from Sotus International Co., Ltd.)
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(2.21 Alansn/an) luand9ny T, T, wae

T, @audIuaIugy (control) Tinanindan

GQ) LLazﬁmﬁfﬂ@iaé‘iwaaﬁam‘hﬁq@ (6.29

/13 waz 0.67 AlanIN/E1 ANNEIAL)

Table 6 Yield, number of stalk/rai and weight/stalk of 1* ratoon cane at 12 months

Treatment descriptions Yield Number of stalk ~ Weight/stalk
Treatments ¢ ilizer Fertilizer ~ Applied rates  Applied time  (ton/rai) (stalk/rai) (kg)
materials grades (kg/rai) (months)

T - - - - 6.29° ¥ 9,378° ¥ 0.67"¥

T, crY 21-0-0 42.86, 42.86 2,4 15.42° 9,468° 1.63%
0-42-0 14.29 4
0-0-60 30 4

T, CFY 16-16-16 50, 50 1,3 19.86° 9,288° 2.142
46-0-0 20 3

T, CR-NF? 12-12-12 66, 66 1,3 22.58° 10,2252 2.21°
41-0-0 23 3

Ts CR-F¥ 16-16-16 50, 50 1,3 22.15° 10,263° 2.16°
40-0-0 23 3

Te CFY 16-16-16 25, 25 1,3 18.61° 10,2332 1.82°
46-0-0 10 3

T, CR-NF? 12-12-12 33, 33 1,3 19.53° 9,489° 2.06°
41-0-0 115 3

Ts CR-F¥ 16-16-16 25, 25 1,3 18.72° 9,913° 1.89°
40-0-0 115 3

To CR-F¥ 12-12-12 33 1 15.53° 8,933¢ 1.74%

T1o CR-F¥ 12-12-12 16.5 1 12.64° 8,973¢ 1.41°

Ti omc¥ 13-13-13 30 1 14.29% 9,409° 1.520¢

Tio omc? 13-13-13 15 1 12.48° 8,986° 1.39°

F-test " " -
CV (%) 14.75 14.67 11.54
Notes Y = chemical fertilizer 2 = controlled release-nano chemical fertilizers

3 = controlled release chemical fertilizers

¥ means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01

4

Osmocote (Product from Sotus International Co., Ltd.)
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Table 7 Stalk height and stalk diameter of 1% ratoon cane at 12 months

Treatment descriptions Stalk height Stalk diameter
Treatments Fertilizer Fertilizer Applied rates Applied time (cm) (cm)
materials grades (kg/rai) (months)
T - - - - 203.50" ¥ 2.02"¥
T, CFY 21-0-0 42.86, 42.86 2,4 280.49° 2.89°
0-42-0 14.29 4
0-0-60 30 4
T, CFY 16-16-16 50, 50 1,3 322.31% 3.28%¢
46-0-0 20 3
T, CR-NF? 12-12-12 66, 66 1,3 329.472 3.36°
41-0-0 23 3
Ts CR-F¥ 16-16-16 50, 50 1,3 326.35% 3.32%
40-0-0 23 3
Te CFY 16-16-16 25, 25 1,3 300.53¢ 3.12%
46-0-0 10 3
T, CR-NF? 12-12-12 33, 33 1,3 316.43 3.223bcd
41-0-0 11.5 3
Ts CR-F¥ 16-16-16 25, 25 1,3 309.58% 3.16°
40-0-0 11.5 3
To CR-F¥ 12-12-12 33 1 285.54° 3.06°
Tio CR-F¥ 12-12-12 16.5 1 263.55" 2.541
Ti omc¥ 13-13-13 30 1 276.40° 267"
Tia omc¥ 13-13-13 15 1 251.589 2.339
F-test * **
CV (%) 12.17 13.19
Notes Y = chemical fertilizer 2 = controlled release-nano chemical fertilizers

3 = controlled release chemical fertilizers

4 = Osmocote (Product from Sotus International Co., Ltd.)

% means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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Table 8 CCS and sugar yield of 1 ratoon cane at 12 months

Treatment descriptions CCs Sugar yield
Treatments Fertilizer Fertilizer Applied rates Applied time (%) (ton/rai)
materials grades (kg/rai) (months)

T - - - - 8.12"%¥ 0.519 %

T, CFY 21-0-0 42.86, 42.86 2,4 10.8900% 1.68°
0-42-0 14.29 4
0-0-60 30 4

T, CFY 16-16-16 50, 50 1,3 12.28% 2.44°
46-0-0 20 3

T, CR-NF? 12-12-12 66, 66 1,3 12.43° 2.81°
41-0-0 23 3

Ts CR-F¥ 16-16-16 50, 50 1,3 12.36° 2.74°
40-0-0 23 3

Te CFY 16-16-16 25, 25 1,3 11.68%° 2.17°
46-0-0 10 3

T, CR-NF? 12-12-12 33,33 1,3 12.22% 2.39°
41-0-0 11.5 3

Ts CR-F¥ 16-16-16 25, 25 1,3 11.84%° 2.22°
40-0-0 11.5 3

To CR-F¥ 12-12-12 33 1 11,2130 1.74°

Tio CR-F¥ 12-12-12 16.5 1 9.84% 1.24

Ti omc¥ 13-13-13 30 1 10.63%% 1.52°

Tia omc¥ 13-13-13 15 1 9.53¢ 1.19'
F-test * **

CV (%) 13.79 13.46
Notes Y = chemical fertilizer 2 = controlled release-nano chemical fertilizers
¥ = controlled release chemical fertilizers ¥ = Osmocote (Product from Sotus International Co., Ltd.)

% means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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Table 9 Concentration of major plant nutrients in stalk of 1% ratoon cane at 12 months

Treatment descriptions Total N Total P Total K
Treatments Fertilizer Fertilizer Applied rates  Applied time (%) (%) (%)
materials grades (kg/rai) (months)
T - - - - 0.111"¥ 0.007'¥  0.72'¥
T, CFY 21-0-0 42.86, 42.86 2,4 0.285° 0.035 0.451°
0-42-0 14.29 4
0-0-60 30 4
Ts CFY 16-16-16 50, 50 1,3 0.341° 0.057%° 0.536°
46-0-0 20 3
T, CR-NF? 12-12-12 66, 66 1,3 0.347° 0.064° 0.546°
41-0-0 23 3
Ts CR-F¥ 16-16-16 50, 50 1,3 0.3432 0.061%® 0.5422
40-0-0 23 3
Te CFY 16-16-16 25, 25 1,3 0.302¢ 0.043¢ 0.458°
46-0-0 10 3
T, CR-NF? 12-12-12 33, 33 1,3 0.326° 0.051% 0.5332
41-0-0 11.5 3
Te CR-F¥ 16-16-16 25,25 1,3 0.314° 0.047% 0.463°
40-0-0 11.5 3
To CR-F? 12-12-12 33 1 0.247f 0.031% 0.387°
Tio CR-F¥ 12-12-12 16.5 1 0.216" 0.018" 0.243°
Tit omc¥ 13-13-13 30 1 0.2349 0.026° 0.364¢
Tia omc¥ 13-13-13 15 1 0.210" 0.014" 0.233°
F-test . o o
CV (%) 12.59 11.95 11.96
Notes Y = chemical fertilizer 2 = controlled release-nano chemical fertilizers
¥ = controlled release chemical fertilizers ¥ = Osmocote (Product from Sotus International Co., Ltd.)

% means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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( Morgan, 2009; Zwieten et al., 2016)
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Effect of Organic Fertilizer from the by-Product of Oklin Composter on

Growth and Yield of Sugarcane Planted in Kamphaeng Saen Soil Series
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ABSTRACT

This study investigated the effect of organic fertilizer (OF) from the by-product of Oklin
Composter on growth and vyield of sugarcane var. Kamphaeng Saen 01-4-29 planted in
Kamphaeng Saen soil series. Experimental design was arranged in Randomized Complete
Block Design (RCBD) with 3 replications consisting of 8 treatments. The results showed that
the OF-C application of 325 kg/rai in combination with chemical fertilizer (CF) containing all
major elements (N, P and K) equivalent to 325 kg/rai of the OF-C (OF-Cy,5+CFor.c.a05 Tg)
provided the highest plant height, leaf greenness (SPAD unit), weight/stalk and sugar yield
which was not significantly different from the OF-A application of 325 kg/rai in combination with
CF containing all major elements equivalent to 325 kg/rai of the OF-A (OF-As5tCFr.a 305, T4)-
Furthermore, the OF- C;,5+CFr 305 (Tg) provided the highest number of stalk within
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one-meter row and stalk height which was not significantly different from the OF-A;,5+CF e a.305
(T,) and the OF-B application of 325 kg/rai in combination with CF containing all major
elements equivalent to 325 kg/rai of the OF-B (OF-B;ys+CFqorgs05 Tg). While, the OF-
C3517CForca05 (Tg) provided the highest stalk diameter and CCS which was not significantly
different from the OF-Ag5+CForaa05 (T4), OF-BsystCForpa05 (Ts), the application of CF based
on soil chemical analysis (CFpoa, T,) and the OF-C application of 650 kg/rai (OF-Cgsg, T).

Keywords: sugarcane, organic fertilizer, by-product, Oklin Composter
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Table 1 Detail of treatments

Quantity of major elements

Treatments Descriptions Symbols (kgN-P,05-K,0 per rai)

T, no chemical fertilizer (CF) and no organic fertilizer  control 0-0-0

(OF) treatment

T, the application of CF based on soil chemical CFpoa 12-6-12
analysis

T3 the OF-A application of 650 kg/rai OF-Agso 10.92-12.94-13.72

Ts the OF-A application of 325 kg/rai in combination  OF-Agzy5+tCFor.a305 10.92-12.94-13.72

with CF containing all major elements (N, P, K)
equivalent to 325 kg/rai of the OF-A
Ts the OF-B application of 650 kg/rai OF-Bgso 9.88-11.38-12.74
Ts the OF-B application of 325 kg/rai in combination = OF-B3,5+CForg.325 9.88-11.38-12.74
with CF containing all major elements equivalent
to 325 kg/rai of the OF-B
T, the OF-C application of 650 kg/rai OF-Cgs 11.96-12.42-12.68
Tsg the OF-C application of 325 kg/rai in combination = OF-C35+CFor.c.305 11.96-12.42-12.68
with CF containing all major elements equivalent

to 325 kg/rai of the OF-C

Table 2 Properties of soil (0-30 cm depth) before the experiment

Properties Results Rating
pH (1:1 water) 712 neutral
EC, (dS/m) 0.49 non-saline
Organic matter (%)Y 0.72 low
Available P (mg/kg)? 28.96 high
Exchangeable K (mg/kg)¥ 58.69 low
Exchangeable Ca (mg/kg)? 1,084 high
Exchangeable Mg (mg/kg)? 117.42 moderately
Exchangeable Na (mg/kg)? 24.87 -
Texture? sandy loam -

Note ¥ = Walkley and Black method (Walkley and Black, 1934) 2 = Bray Il method (Bray and Kurtz, 1945)

3 = Extracted with NH,OAc pH 7.0 (Pratt, 1965) 4 = Pipette method (AIK1A138NAITUgAINGN, 2558)
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Table 3 Properties of organic fertilizer (OF) before the experiment

Results

Properties OF-A OF-B OF-C
pH (3:50) 5.88 6.34 6.20
EC 1:10 (dS/m) 7.86 8.83 8.16
Sodium (%) 0.56 0.76 0.64
Organic matter (%) 26.42 32.55 32.50
Organic carbon (%) 15.32 18.88 18.85
C:N ratio 9.12 :1 1242 : 1 10.25: 1
Total N (%) 1.68 1.52 1.84
Total P,05 (%) 1.99 1.75 1.91
Total K,0 (%) 211 1.96 1.95
Total primary nutrients (%) 5.78 5.23 5.70
Total Ca (%) 3.03 3.47 3.17
Total Mg (%) 0.45 0.42 0.44
Germination index (%) 83.93 106.52 97.83
Moisture (%) 27.29 26.42 24.80
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Table 4 Height of sugarcane at different ages
Plant height (cm)
Treatments 3 MAPY 6 MAP 8 MAP 9 MAP

T, = control 48.48'2 118.46' 168.42' 2 223.420%
T, = CFpon 80.38° 156.62% 270.45" 293.50
T, = OF-Ag, 73.30% 148.49° 261.50° 281.49°
T, = OF-Ags+CFor aa0s 87.53% 165.30% 276.49%° 306.25%
Ts = OF-Bgg, 70.09° 144.67° 250.43° 268.36'
T = OF-Byps+CFor 5.5 84.31%° 160.58" 273.40% 300.22"
T, = OF-Cgs, 75.36¢ 151.43% 265.31% 290.30%
Tg = OF-Cy05+CF o c.a05 89.53° 168.72° 278.44° 310.52°

Ftest " " ke "

CV (%) 13.06 12.89 13.61 12.53

¥ Months after planting

2 means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at P< 0.01
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Table 5 Number of stalk within one-meter row of sugarcane at different ages

Number of stalk within one-meter row

Treatments 3 MAPY 6 MAP 8 MAP 9 MAP
T, = control 9.56° 2 9.27°? 8.73°% 8.65¢ 2
T, = CFpon 10.65% 12.63° 12.51° 12.36
T, = OF-Ag, 10.48% 12.42° 12.31° 12.18
T, = OF-Ays+CForp 305 11.12% 13.292 13.182 13.122
Ts = OF-Bgs 10.29% 12.36° 12.12° 12.00°
Tg = OF-Byys+CFor g a5 10.83% 13.15° 13.00° 12.89%°
T, = OF-Cgso 10.53% 12.53° 12.43° 12.27*
Tg = OF-Caps*+CFor.c.a25 11.25° 13.56° 13.42° 13.35°
Ftest - - - -
CV (%) 13.76 12.32 13.15 13.29

¥ Months after planting
2 means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at P< 0.01
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Table 6 Leaf greenness (SPAD unit) of sugarcane at different ages
SPAD unit
Treatments 3 MAPY 6 MAP 8 MAP 9 MAP

T, = control 32482 30.63" 28.239 % 26.31¢ %
T, = CFpon 40.71% 45.26" 43.38" 40.57"
T, = OF-Ag, 37.52 42.83°%% 40.22% 37.59%
T, = OF-Ags+CFor 305 42.77° 47.65%° 45.55% 43.65%
Ts = OF-Bgs, 35.42% 39.69° 37.40 35.40°
T = OF-Byys+CFor 5.5 36.75 40.28% 38.55% 36.62¢
T, = OF-Cgso 38.59 43.26% 41.36% 38.82
Tg = OF-Caps+CForca25 43.53° 49.282 47 472 45.79°

F-test - o o o

CV (%) 13.66 12.41 13.17 11.46

¥ Months after planting

2 means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at P< 0.01
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OF-Caps+CFor.c.a05 (Te) ANAMAAINNEIIEN
UWANAIINY OF-Agps+CFopass (T4) WaE OF-
Byys*CForams (Te) % 8N a1 N 4% OF-
CapstCForcas (Te) IR HA IR LEFUHIU
guﬁna’mﬁwaaa‘”aﬂmnﬁ'q@ (3.22

CIUALAT) PUUANGA1INY OF-Agps+CFopa

2.33

Table 7 Yield, number of stalk/rai and weight/stalk of sugarcane at 12 MAPY

maoé’aﬂmnﬁzg@(zn.m \rwAlNaT) la
325(T4), OF-Baps+CForpazs (Te), CFpoa (T2)
W& 2 OF-Cgp (T,) mmzﬁe‘iﬁ”umuau
(control) HNAlH AINBIIRTLALLFURIY
quﬁnmaﬁwadﬁaﬂﬁaﬂﬁq@ (157.47 UAY

LI U G LN BT AN AN U

Treatments Yield (ton/rai) Number of stalk (stalk/rai) Weight/stalk (kg)

T, = control 12.76° 2 8,980° 1.42¢ %
T, = CFpoa 20.23° 10,4827 1.93
T; = OF-Agso 19.56% 10,516° 1.86%
T, = OF-Ag5+CForps05 21.48° 10,228° 2.10%
T5 = OF-Bgg 19.23°% 10,510° 1.83¢
Tg = OF-Bgys+CForp.325 20.56° 10,384 1.98"
T, = OF-Cgs 19.86% 10,4532 1.90
Tg = OF-C351CFor.ca5 21.58?2 10,131° 2.13%

F-test - - -

CV (%) 14.73 13.71 12.38

¥ Months after planting

2 means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at P< 0.01

Table 8 Stalk height and stalk diameter of sugarcane at 12 MAPY

Treatments Stalk height (cm) Stalk diameter (cm)

T, = control 157.47¢ 2 2.33° 2
T, = CFpoa 260.37"° 3.142
T, = OF-Ag 251.51¢ 2.93°
T, = OF-Ags+CForaa0s 268.42%° 3.18°
Ts = OF-Bgs, 243.54° 2.86°
Ts = OF-B,s+CForp.a0s 265.67%° 3.16°
T, = OF-Cg, 255.32° 3.08°
Tg = OF-C0s+CF or ¢ 305 272.43° 3.20°

F-test ** *%

CV (%) 13.08 12.62

¥ Months after planting
2/

** indicates significant difference at P< 0.01

% means within the same column followed by the same letter indicate no statistical difference by using DMRT



1M IInemansuazinalulad umTnenapnsasmans 1 9 avuf 2 2563 42

2.3 @1 commercial cane sugar
(CCS) UazNaNRATI®A
1 a A 6 1 = A
ﬂ']ﬂﬁl!&lﬂ%ﬂ‘iﬂﬁ]tﬂ&@ﬂ’; $#I0N13
1 a A 60 Qo a 14 a
laflodunidimnutond wazmsladoiad
atNILAEN i’mﬁmﬁumuqu (control) WA
lvd1 ccs Lm:wawﬁmﬂﬁmamaoﬁamﬁmq
12 Lﬁaum‘ﬁﬂgﬂ WANEINWB LN RIRIATY
84n19a0 @ (Table 9) nsa171f8a OF-
CastCFor.ca0s (Ts) ANalAT CCS w0980
P ¢ = ¢ \ \ o
NNNga (12.53 Waiidud) laiwandeny
OF-A405+CForpa25 (Ts4), OF-BspstCForpans
A
(Tg), CFpoa (T,) e OF-Cgs (T7) VWEWEN
OF-0325+CFOF-C-325 (Ts) ﬁ N ﬂlﬁw a N a (ﬂ 1:[7’]
U lﬂl Q 1 1
avaveddasuiniiga (2.70 aw/l3) L
LANAIINY OF-AgstCForases (Ts) 8%
@17uAuQu (control) AnalHA1 CCS uaz
HAaNAAUIAa09dasdasiga (8.69
Wasidud uaz 1.11 aw/ls ausaw)
2.4 mwmﬁuﬁwaamqmmwé’n
Nazauluriand1uasdas
1 4 a A 6 1 a A 1
milaflounidadnades wiamsla
ﬂmﬁuw%ﬁiwﬁ’uﬂmﬂﬁ LLa:mﬂdijmﬂﬁ
28191A87 TINNIFITUAILA (control) KA
IWanudntuvasmglulasau Weanads
A A ' o o A
wazlwunsidounazanlurondrvasdasn

018 12 Lﬁ'aumﬁaﬁgﬂ LANAIINWDENIN

ﬁuﬁm"’@ﬁamaaﬁﬁ (Table 10) na13fa OF-
CastCFor.cas (Ts) NHAAAMNTNT UV
ﬁﬁ@vluimsLauﬁa:awiuﬁauéwmaaé’ammﬂ
ﬁq@ (0.281 Wasifud) lauand9ny OF-
AsstCForasas (T4), CFpoa (T2), OF-Ceso
(T) LAY OF-Awg, (Ts) W8N31NH OF-
AnstCF opass (Ta) NHAlAAMNITNTUD D
ﬁ’lqwaaWa%’aﬁa:auluﬁauﬁwaaﬁamnn
ﬁqﬂ (0.053 1Wasidud) liuandreny OF-
Ca25tCFor.cazs (Tg), OF-BspstCForgas (Te)
LAY OF-Agsg (T3) 8% OF-Agys+CForas0s
(T,) finalwanuiduduvesmglwunmdoy
ﬁa:aﬂuﬁauéwaaﬁaﬂmﬂﬁq@ (0.658
Wasidud) lauane19ny OF-Byys+CFops.
325 (Te)s OF-Csp51CFor.ca5 (Ts), CFpoa (T2)
LAY OF-Agyp (Ta) mmzﬁ@‘h%’uaauqu
(control) fiwaliar1uiTuduvedsng
Tulasian Woanass uazlnunsGoni
a:auluﬁauﬁwaoﬁamﬁaﬂﬁq@ (0.092,

6 < (2 o
0.013 LAz 0.132 LUa3LTue AURIAY)



1M IInemansuazinalulad umTnenapnsasmans 1 9 avuf 2 2563 43

Table 9 CCS and sugar yield of sugarcane at 12 MAPY

Treatments CCS (%) Sugar yield (ton/rai)

T, = control 8.69¢ % 11122
T, = CFpon 12.43% 2.51b°
T, = OF-Agsp 12.15° 2.38%
T, = OF-Agps*+CForp 305 12.50% 2.69%
Ts = OF-Bgsp 11.76° 2.26¢
Te = OF-B3ps+CForp.325 12.47% 2.56°
T, = OF-Cgsg 12.33% 2.45P°
Tg = OF-C325+CFor.ca25 12.53° 2702

F-test ** *x

CV (%) 12.58 13.08

¥ Months after planting
2 means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at P< 0.01

Table 10 Concentration of major plant nutrients in stalk of sugarcane at 12 MAPY

Treatments Total N (%) Total P (%) Total K (%)

T, = control 0.092¢ 2 0.013° ¢ 0.1320 ¢
T, = CFpoa 0.273% 0.041° 0.6472°
T; = OF-Agso 0.268%° 0.04780° 0.64220°
T, = OF-Ag5+CFor pa25 0.277% 0.053° 0.658°
Ts = OF-Bgs 0.255° 0.043° 0.638"™
T = OF-Bgy5+CFor 535 0.263" 0.04820° 0.653%°
T, = OF-Cgs 0.270%° 0.045 0.633°
Tg = OF-Cy51CFor.c.305 0.281° 0.051% 0.651%

F-test o wx wx

CV (%) 11.37 12.89 12.73

¥ Months after planting
2 means within the same column followed by the same letter indicate no statistical difference by using DMRT

** indicates significant difference at P< 0.01
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