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Effects of Controlled-Release Urea on Growth and Yield of Rice Varieties Pathum Thani 1

and RD41
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Abstract

Fertilizer application in paddy fields normally uses chemical fertilizer with a high rate and many
times of applications. These may cause the leaching of fertilizer and a lack of nutrients for the rice
plant. It has been reported that controlled-released fertilizer (CRF) could increase fertilizer use
efficiency. However, the information on rice was limited. Therefore, this research aimed to determine
the effects of CRF on the growth and yield of rice varieties Pathum Thani 1 and RD41 which were
grown under paddy field conditions. Three treatments, including twice applied of uncoated fertilizer
(N-P,0,-K,O = 23-9-13) at 50 kg/rai (F-50), once applied as basal fertilizer of CRF at 50 (CRF-50) and
37.5 kg/rai (CRF-37.5). The results found that the yield of both varieties applied with CRF at 50 kg/rai
was higher than those applied with uncoated fertilizer at the same rate. Moreover, the application of
CRF-37.5 had no significant difference in Pathum Thani 1 when compared with F-50. While it gave a
higher yield in RD41. In addition, the decrease in fertilizer rating did not have negative effects on rice
growth. The information from this research can be used as a guideline for efficient fertilizer
management in the rice field.
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Table 1 Soil properties before the experiment

Aasnzvnulundaannaeiaudgnuudn
zﬁuu“ﬁﬁuﬁmil,ﬂ?iﬂml,ﬂmmnmuﬂﬁaumm@:m
TARY Lﬁ@auﬁ@ﬂﬂﬂﬁildﬂﬂLL@zf‘fmﬂ?ﬁmﬁ;qﬁu
luituit Taailen pH 6.82 Buvitudnglunu 2.43
Wefidusl lulnsiauianun 0.12 wefifus
waavesaiiuilscloni 32,6 Sadnsusenlaniu
uatwunadaaiivandasuld 154 Sadnsusie

Alansu (Table 1)

pH Organic matter Available P Exchangeable K
(%) (mg/kg) (mg/kg)
6.82 2.43 32.6 154

Remarks: Soil analysis methods: pH-1:1 soil: water, Organic matter-Walkley and Black, total N-Kjeldahl, available P-Bray II,

exchangeable K-extracted by ammonium acetate and analyzed by atomic absorption spectrophotometer

ANLNUNITNAARILLUL Randomized
complete block design (RCBD) AU 4 %W
S 3 N393AE (Table 2) "n1edaLld19
2 %ug Aa Unusail 1 (Pathum Thani 1, PTT1)
uaz N241 (RD41) Bufuanuiesulaslgndan
FUNA 3x3 LA (9M1TINNAT) 11U 12 ki as
R miseEund TN 17wt E ad9 luin
Wunan 24 Faluuaziiumdn Whinan 24 42l
andutinudniennllmnglunnamag e
27EAUNA1 20 91 faaanluntlas szaving
FENINNAU 20 LIURLNAT (25 FUABAIIINAT)
af*ﬂma?xﬁuﬁﬂuuﬂmﬂqﬂﬂizmm 5-10 LIURLNAT
g miunsldileniigns 23-9-13 dm91 50 Alaniu
sals wazdasnanldielunimaaes 41989an
ma“ﬁﬂmmmmmﬂuﬁuﬁ Tunnswires]eusiay
nesaRaaztmsea TULFNNL 2,000 NSN NITNIE F-50
(fawnilldinaeugns 23-9-13 n9n 50 Alaniu
sials vTe 281 nfusaulag) LATaNANN g3
(46-0-0) 800 N5 lanenlsileunaginm (18-46-0)
400 nfu Iwunaidanmaaalss (0-0-60) 440 N

waranssaln 360 N3N nsldileliiwaey Wung
1dilandmnen 50 Alansusials (F-50) uilsld 2 A3
Tudms vy (Table 2) ldilemae@snisminu anx
o = v 4 e
szaznisasiiulnuasdin asei 1 lansvas
wanna (angdne 30 dunasiingn) naslailumian
2 ldnszazannaan (818419 50 dunasnisiin
1) dwmsuijaweaay (CRF) luniswnaaulule
wadwaflanzilsTulnsaulugieFe ugomn
naniulawenluidauneainn (18-46-0) uay
Twunadasaaalss (0-0-60) iumaaiuT]an s
A = + A :// as =
LARDU NITLHTNT]ULARAUTIABINIINAT LETEN
Taeld{]agFanaay 800 niu lananluitan
Waawln 400 N3 Tnunamanaanlss 440 N3N Az
AN9FFN 360 NN N19ldilalungsudd CRF-50
TdlutlFun 281 nfusauilas d9unssnis
CRF-37.5 1lun1sldd3und 211 nfusaulaq
» . o .
anwur1evily CRF Nl4lun1InAa2uanIRg
Figure 1 vistinnsldi]andeuynnesnds wWunns
ldrauinan feRdnimmanuudnagnilaaslls

a

NAG1 5-10 LUBLNES (Table 2)



NJU I Maejo Journal of Agricultural Production 2025 7(1); 13-21 16

Table 2 Details of fertilizer application treatment in this experiment

Applied rate
Treatment Details (N-P,0.-K,0)  Time of application
(kg/rai)

F-50 Uncoated fertilizer 23-9-13 30 and 50 days 25 and 25

at the recommended rate after transplanting (Total 50)
CRF-50 CRF at the recommended rate 23-9-13 Before planting 50
CRF-37.5 CRF at 75% of the

23-9-13 Before planting 37.5

recommended rate

Figure 1 Physical appearance of fertilizer used in the study. (A) uncoated fertilizer (B) Controlled-Release

Fertilizer (CRF)
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Table 3 Plant height, tillers and SPAD value of rice var. PTT1 at tillering and flowering stage

S Plant height Tillers SPAD value
(cm) (no. tiller/hill) (SPAD unit)
At tillering stage
F-50 58.6 C 10.6 B 30.0C
CRF-50 70.7 A 19.1 A 348 A
CRF-37.5 64.4 B 17.6 A 31.1B
F-test * * *
CV (%) 10.12 4.60 2.01
At flowering stage
F-50 100.4 B 16.1 B 346 A
CRF-50 108.8 A 214 A 32.8B
CRF-37.5 106.8 A 19.2 AB 30.8C
F-test * * *
CV (%) 13.09 4.07 1.57

Remarks: Uppercase letters show the significant difference of means among fertilizer applications by using Duncan Multiple

Range Test (DMRT) at alpha 0.05, * means significant difference at p < 0.05
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Table 4 Plant height, tillers and SPAD value of rice var.
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Saengsuwan, 2017)

RD41 at tillering and flowering stages

Plant height Tillers SPAD value
Treatments
(cm) (no. tiller/hill) (SPAD unit)
At tillering stage
F-50 51.3B 6.2B 30.0B
CRF-50 56.7 A 1.7 A 33.3A
CRF-37.5 56.1 AB 109 A 311B
F-test * * *
CV (%) 13.25 5.67 2.72
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Table 4 Plant height, tillers and SPAD value of rice var. RD41 at tillering and flowering stages (Cont.)

R Plant height Tillers SPAD value
(cm) (no. tiller/hill) (SPAD unit)
At flowering stage
F-50 103.0B 11.6 B 33.3A
CRF-50 1126 A 15.1A 32.08B
CRF-37.5 108.0 AB 13.1 AB 30.8C
F-test * * *
CV (%) 15.50 4.41 2.35

Remarks: Uppercase letters show the significant difference of means among fertilizer applications by using Duncan Multiple

Range Test (DMRT) at alpha 0.05, * means significant difference at p < 0.05

NANAALAZRIAUSLNAUNANAR
NANAALAZAIALIZNALNANARTRITN0
Wuyusnil 1 ﬁizﬁﬂmmnﬁmﬁu WAASAS WL
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= 1 !+ 1 A o 1
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o o

wiield 2 A% (F-50) atnaldadAuniag

o

)
3)

v

(HANARLNAR 786.2 Naniusals Urminmwiawia
818.0 nlansusals a11q1994 12.5 39968N0

WAZLNARA 79.4 wWafidus (Table 5)

Table 5 Effects of CRF on yield and yield components of rice var. PTT1

Grain yield Yield Straw vyield Panicles Filled grain
Treatments
(kg/rai) increasing (%) (kg/rai) (no. panicle/hill) (%)

F-50 786.2 B - 818.0B 12.5B 79.4 B
CRF-50 934.4 A 19 963.6 A 16.1 A 85.6 A
CRF-37.5 853.5 AB 9 888.0 AB 13.7 AB 82.3B

F-test * * * *
CV (%) 26.53 29.55 4.24 15.18

Remarks: Uppercase letters show the significant difference of means among fertilizer applications by using Duncan Multiple

Range Test (DMRT) at alpha 0.05, * means significant difference at p < 0.05, the percentage of yield increasing is the

increasing of yield in each treatment compared with uncoated fertilizer treatment (F-50)
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N1INARRILAY Chen et al. (2017) ﬁwm’q nnglad

-
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Table 6 Effects of CRF on yield and yield component of rice var. RD41

Grain yield Yield Straw yield Panicles Filled grain
Treatments (kg/rai) increasing (kg/rai) (no. panicle/hill) (%)
(%)
F-50 709.5B - 807.2B 12.2B 7298B
CRF-50 918.5 A 29 976.0 A 154 A 80.5 AB
CRF-37.5 889.3 A 25 869.2 B 13.3 AB 814 A
F-test * * * *
CV (%) 32.64 35.13 5.35 16.95

Remarks: Uppercase letters show the significant difference of means among fertilizer applications by using Duncan Multiple

Range Test (DMRT) at alpha 0.05, * means significant difference at p < 0.05, the percentage of yield increasing is the

increasing of yield in each treatment compared with uncoated fertilizer treatment (F-50)
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