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Effects of use of high-quality composts on grain yield quality and nitrogen
use efficiency of Pathum Thani 1 rice grown on Supphaya soil series
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ABSTRACT: Fertilizers and soil fertility management largely influence productivity, nutrient use efficiency and hence
profitability of rice production systems. The use of agricultural and agro-industrial residues, such as filter cake and
bagasse ash from the sugar industry, to produce high-quality composts is one of the most promising approaches to
increase soil fertility while reducing environmental impacts. Therefore, an objective of this study was to investigate
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the effects of high-quality composts produced mainly from filter cake and bagasse ash on growth characteristics,
yield and yield components, nitrogen use efficiency and economic returns over fertilizer cost of Pathum Thani 1
rice grown on Sapphaya soil series. A randomized block design with four replications was used. Treatments were
four different fertilizer regimens: 1) no fertilizer use (control, C), 2) a use of high-quality composts (produced mainly
from filter cake and bagasse ash) at a nitrogen rate of site-specific fertilizer management or at a rate of 8.0 — 13.6
- 12.9 kg N - P,05 - K,O /rai (CP<), 3) a use of chemical fertilizers at an NPK rate of site-specific fertilizer
management or a rate of 8.0 — 1.7 - 1.0 kg N = P,O5 - K,O /rai (SSF) and 4) a use of commercial composts at a rate
traditionally used by farmers or at a rate of 3.01 — 2.80 — 2.17 kg N — P,Os — K,O/rai (F). Results showed that the
SSF rice had plant heights, tiller numbers, spikes/hill and grains/spike superior to (P<0.01) those from other
treatments. In addition, the SSF rice had yield (868 kg/rai) that provided economic returns over fertilizer cost (6,020
Baht/rai), nitrogen use efficiency (42.39%) and agronomic nitrogen use efficiency (8.53%) higher than (P<0.01) those
from other treatments. However, different fertilizer regimens had no effects (P>0.05) on amylose contents and
elongation ratios of cooked rice. Interestingly, although the CP.; rice received total NPK nutrients equal to or greater
than the SSF rice did, they may receive lower available nutrients than chemical fertilizers. Thus, it is important to
quantify the available nutrient content of high-quality composts in order to modify the composts to contain
optimally available nutrient contents for rice.

Keywords: compost; rice; filter cake; productivity; fertilizer nitrogen use efficiency
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Table 1 Analyzed properties of filter cake and bagasse ash used in the present study

item Methods Filter cake Bagasse ash
Total N (%) Bremner and Mulvaney (1982) 1.27 0.01
Total P,0Os (%) Bray and Kurtz (1945) 0.82 0.16
Total K,0 (%) Peech et al. (1947) 0.38 1.15
Total Ca (%) Peech et al. (1947) 0.53 0.11
Total Mg (%) Peech et al. (1947) 0.18 0.15
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isohyperthermic Aquic (Fluvenntic) Haglustepts) (nNSuRmw7iAy, 2561) Tuiuiisvalsuzay snaedthuain Smda
masy3 fouisunismaaes vinnsdufuiegspudmiuldlunsiiesgiaudfmanivaylflunisdnuaudonissg
9115709117 Useiuausenislevestnilagldlusunsy Sim Rice (http://o0ss102.ldd.go.th/onfarm/) audfniaaiives
Auneunmaasanslu Table 2 Audliaudunsa-ans (pH) wiiu 6.89 Tlulasiau (N) weanesa (P) wavlnuvaidos
(K) winAu 0.03% 134 un./nn. wag 1,181 4n./nn. HI1uaeU LLasé’mwﬂamum%miwﬁﬁuﬁﬁwmmlé’ﬁmwhﬁu 8.0 An. N
/ls 1.7 an. P05 /15 uag 1.0 nn. K,0 /ls
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Table 2 Analyzed properties of soil used in the present study

287

Soil properties Methods Units Analyzed value Interpretation
pH McLean (1982) - 6.89 neutral
Electrical conductivity Jackson (1958) dS/m 0.02 non saline
Organic matter Walkley (1947); FAO (1974) % 0.96 very low
Total nitrogen Bremner and Mulvaney (1982) % 0.03 very low
Available phosphorus Bray and Kurtz (1945) me/ke 134 very high
Exchangeable potassium Peech et al. (1947) mg/kg 1,181 very high
Exchangeable calcium Peech et al. (1947) me/ke 366 very low
Exchangeable magnesium Peech et al. (1947) mg/kg 84 very low
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Tnedisnsiild fe 500 nn./l3 w3e Whdusas 8.0 - 13.6 - 129 nn. N - P,0s - K,0 /I3

fiunsneaasn 3 laduwiludasnuusinbildauadnsziaudmsuinlilsotiuas (SSF) neddnsden
14 fi@ 8.0 -1.7 - 1.0 An. N = P,Os - K,0 /15

mFunimeaasi 4 Tddevdnnenisintudasiunafinunsnsld (F) Ineldnsiiild Ao 700 nn./ls vle wiriugns

3.01 - 2.80 - 2.17 n. N = P,0s - K,0 /15 madnsngrimanienmuasmaaiivesdendiniinunsnslduansly Table 3

Table 3 Analyzed properties of composts produced

Analyzed properties of composts produced

ltems
used in the present study used by farmers

1. pH (1: 10) 6.40 7.82
2. Moisture Content at 75 °C 20 hrs. (%) 3.38 5.66
3. Total N (%) 1.59 0.43
4. Total P,05 (%) 272 0.40
5. Total K,0 (%) 2.58 0.31
6. Water Soluble Sodium (%) 0.10 0.01
7. EC (1.10) (dSm™) 9.02 5.70
8. Organic Carbon (%) 15.12 5.81
9. Organic Matter (%) 26.07 10.01
10. C: N ratio 11.65 43.48
11. Plastic, Glass Etc. 0 0
12. Gravel (%) 0 0
13. Sieve size (12.5%12.5 mm.) (%) 100 100
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Analyzed properties of composts produced

ltems
used in the present study used by farmers
14. Germination Index (123.18 %) Fertile Fertile
15. Physical property grain powder
16. Color black black
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nlasudeaiinvuu SSF dnnugaazuIukuaInnd (P<0.01) 41anilasulensinuazdinlilasunisladedaiiniugs

Lwnneinafy (P>0.05) Tuviusufieadu 417 SSF dd1uiuwauaninna (P<0.01) 41afilasudendnuazdanlilasuley

a

aglsfinny wihduweuavesinilasudendniie 2 sUuuvazldunndisiu (P>0.05) walldwauuinndi (P<0.01) 139

| +

Lilasumslade Jedianuddyuazddvsnasenisasydulamesuaiuuazaiugivesdnegauningianeiilodney

3 3 o

50-80 Ju vidanséhevan (8agms wazane, 2551) NMsladeiainuaiinsenaudiglidildusyleviansineimsiaedis
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Table 4 Effects of fertilization regimens on growth characteristics of rice

C CPoer SSF F %CV SE P-value

Plant height (cm)

e 30day 49.82 51.62 51.22 49.85 17.45 0.79 ns

® 50day 59.20°  60.90° 7125  59.20° 14.53 1.67 o

e 70day 86.30°  91.13° 98.86° 84.89° 12.45 2.19 #
Tiller number (tillers per plant)

e 30day 9.76 9.53 9.98 10.35 12.31 0.64 ns

® 50day 14.15°  16.53°  17.77*  14.92%  14.25 0.69 *x

e 70day 15.08° 17.63° 20.43° 17.23° 12.71 0.57 e

** P<0.01, ns; non-significance

1

2. asAUsznaUNaNEn nandad1UFenuasNanauuNUVAsindunuAlle
° ° < Y < s & 2 s’ ¢ & A a w o
UINTIVND MUINEA/T3 Umlin 100 Whn Weldudiudnd LWesliuiuaniu nandnd1IuagNanauLUmas

nduvuedouansly Table 5 nan1smaaas wui JUkuUNsIANsdenuanssiudnavilidinands sadusenauves

nandnuasselinaaindunualewnnnaiu (P<0.01) enviu tnidn 100 wisddaeunfinisdnnsdeliresiidvdwadiu

wmiin 100 wanvestaunusiil 1 (glsassa wasani, 2561b; dnen, 2551)
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Wesiududnduganin (P<0.01) T1dildsulonuudu 9 sadednildléfunsldale uaziflofinnsannislyinandn wans
nAass wuin 17ldFutle SSF finandngandt (P<0.01) Fndilasulevingunmgsdsiinandngsnin (P<0.01) 419ilésu
JeminanaiSueanunsnsddlinandnganii (P<0.01) dmiilailssunslats ogslsfnm anarmunnsiswesunuaeds
vilidnideninaunngauazinilildsulodnaneuumumdsindrdeliunnensiu (P>0.05) uazfauidnidanaiasd
NanoUWMdsnA{ugendn (P<0.01) Pnfildlentnauisnsvesnunsnsudiiiifiindi (P<0.01) 41fild3uly SsF

nansnaaedlunssliaonndastunisinuves 91999508 (2557; 2558; 2559) Uag gl3I3nd wavAue (2561b) i

nwud nslddeiaiinuadnsziauinlinandadiuientar melavawindunuadegaininisladeguiuudu 9

Table 5 Effects of fertilization regsimens on yield and yield components and economic returns over fertilizer cost

of rice
C CPoer SSF F %CV SE P-value
Spikes number (spikes per hill) 1575 14.69™  17.56°  13.44° 9.12 0.87 *x
Grain number (seeds per spike) 81.31°  96.69°  124.88°  97.75° 10.27 6.14 *x
100-grain weight (g) 2.85 2.87 2.85 2.88 8.10 0.05 ns
Good grains (%) 81.06°  8331° 8238 7376 7.29 1.42 *x
Infertile grains (%) 18.94°  16.69°  17.63°  26.34° 6.57 1.42 o
Grain yield (kg/rai) 529¢ 774° 868° 614° 13.73 22.83 *x
economic returns (Baht/rai) 3,866°  4,152°  6,020°  2,388° 10.58 166.69 *x

** P<0.01, ns; non-significance
Provided: Fertilizer 46-0-0 = 12.40 Baht/kg, Fertilizer 18-46-0 = 21.60 Baht/kg, Fertilizer 0-0-60 = 17.80 Baht/ kg, composts = 3.00 Baht/kg
and grain price = 7.30 Baht/kg
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Lulasiaulududng eglulaa wavdnsnisvenedivest1ign wandly Table 6 mslddednamnines dewalidnad
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Table 6 Effects of fertilization regimens on nitrogen contents of rice plants and properties of rice grains

C CPs SSF F %CV SE P-value
Nitrogen content (%) 0.38° 0.89° 0.77° 0.64° 7.45 0.02 o
Amylose content (%) 12.72 13.02 13.26 13.11 9.32 0.4 ns
Elongation ratio 1.5 1.52 1.51 1.51 5.42 0.03 ns

** P<0.01, ns; non-significance
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Table 7 Effects of fertilizer regimens on fertilizer nitrogen use efficiency of rice

C CPess SSF F %CV SE P-value
Nitrogen use efficiency (%) - 30.59°  42.39°  2820° 1163  3.27 *
Agronomic nitrogen use efficiency - 6.31° 8.53° 4.82° 9.07 0.36 *x

(kg rice grain/kg N)

*, P<0.05, **; P <0.01
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