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Urea Controlled Released Fertilizers for Agricultural Applications
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Abstract

Fertilizers have been widely used in the modern agriculture especially nitrogen and urea fertilizer
which are provide essential nutrients required in large amounts by all plants. In general, nitrogen in the soil is
insufficient for the requirements of the plant. It is necessary to enrich the soil with the fertilizers for healthy
plants growth and high yields. The urea fertilizer makes green leaves of plants and involves in photosynthesis
processes, making plants grow in height, larger thick leaves and dark green leaves. In addition, it improves
protein yield because fertilizers provide nutrients to plants that meet the needs of the plants and can also be
customized to suit the quantity of chemical fertilizers in the soil and plants. However, chemical fertilizers have
drawbacks. Fertilizers will accelerate the decomposition of organic matter in the soil and some microorganisms
living in the soil decrease. Moreover, they even cause in losing of nutrients through leaching or change into

unused forms or evaporate into the air. This usually occurs before the plants get nutrients from fertilizer. As a
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result, the plant is never obtain enough nutrients. The farmers have to use more chemical fertilizers leading to
high production costs. In addition, excessive amounts of chemical fertilizers can show a negative effect on both
plants and soil. This could lead to plant death and lack of sail fertility. To encounter with this problem, research,
development and invention of controlled release fertilizers have been done many researcher groups by making
fertilizers which dissolve slowly in the amount as the need of plants and to reduce such losses. Typically, a
slowly dissolve materials were coated externally on fertilizer or organic materials that slow decomposition will
be used as fertilizer resulting in useful and effective fertilizers. It also helps plants to uptake nutrients
continuously until harvest. The controlled release fertilizer is therefore a good choice of farmers in reducing

costs and saving nature, improving soil fertility as well as improving the better productions of farmer.

Keywords: Controlled Release Fertilizer (CRF); Nitrogen Fertilizer; Urea Fertilizer; Agriculture;

Microorganism; Organic Matter
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pandiau luimsaazgnididiinaoduuisluads
A a
aanlod (N,0) Gevzinaldazanluanmadsiates
Ind s9deaan Tl laanazzursaniwdan laun
' a & v ' a

niuduinduainglilansouninda

2) HANIENUAIHNITAIDLVDIDIG
3199

m@;mmmﬁ'ﬂﬁﬁwﬁ‘tﬂumﬂﬁmLﬁiﬂ,ﬂ
gaang baun N (lulasian), P WasaWads) uas K
(Imunadow) lasmgamsmaritazgninanlelugyl

] ° o a

inde Sagnvhaneldine anwaonszoaums it
aziflun13gnozdn (leaching), n1Ttia A
(degradation), N133¢L% 8 (volatilization), ﬂ’]i@@]ﬂ?ﬂ
(absorption) LLazmi@%daQiuﬁu (soil immobilization)
29] madasiumignFsrassaamisluguaiugu
miﬂaﬂﬂa'auﬁwﬁ'sayﬂwﬁaaﬁwﬁ'&w”@umuauﬂuﬁ
wanlaatnaunludagiiu

3)HaANIENUAIBNITT 0N HwA1LNA

-

\nfa

A A Al A A

asrnauilglunsimnzlgniisiinans

A A A \ o
shauazddindiznaunuandisnuaentlaiy
o A & ' A 4 A A
ansmzndenaaivasudaziui maldoedidu
9 - S X .

aunguanlunaifiandaiiuduludn dananseny
dganmaasatdulavesiuazyinlinandailaanas
ludrunauzasadazdsznavlddsloasunns
rhanagluin 1gu luoWemnaszdsznavllean
ﬁ’w;l thorium, uranium, aluminium, iron LLa:VLaE] U
augludSunananitos [30] laslasaumaniiazdain
A o A a a % A A
iRz yidulaldtes Sansldysaiuguns
daadsasfginaliifaindeludutasas srodasnu
nsaatoalveddu inlwnnslioaiuqunns
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Jandassiaruisa LﬂTﬁﬁunﬁiLWﬂ:ﬂgﬂLﬁﬂlﬁmq
owndvaanieagludulddniinisldyoad [31]

unagduazuwInlwanian
Taguszasdnanlunindayuaingunis
Uaadaay ﬁl.ﬁaﬁﬁlzﬁnmlﬁ’luqmmmssumimwm
A o ¥ A A a A
warlizldumaemisldadnaddszininan 4
waluladiddszlomidainsasnsagrsninlunisaa
a DA o @y 1Y A A
Uil inldmsaadunulunislas 4
LﬂumwﬁhUﬂﬁnﬁﬁyjamgamﬂlumﬂmsmwm
wazdadunmafenlninazldununyoiad iasan
Yoiafinldnuagedisunivatoludagiui &
NANTINUBLINNTIAaRILInGaN Lasdinaliiia
X .4 .
dsngnmisalisaunszanaindu vldifiansandrs
Al a o o v a A a X a
gasasiadluduuazdainliiianaeiuduludn
AR, P a a ‘A
namgma i liRmaipidulaldlidneuas
lildnaniaanas ludunvdldirslunigeds
wldfsdussuazdraudsdnn g ainunsliys
' 2 a o A x> '
augumidaaddesisfiunaliufinzgnldnuadng
nsrndluenias lasuualituluamaaniswaun
Yuerwaumulantdes enadasii
a a =) [l a 6 A
(1) mIeIpudaqafou 114 walinainie
Talasiaalidsiafiaaas luvmsifoinundasd
auUAN19L39na (mechanical properties) uaziiaasn
MILINHN (swelling ratio) NAGIBLTUNY laBa1aa:
Wiendaqasaiiunid laun kaolin , montmorillonite
A4 o -4
WA attapulgite [32] T998QLAA1H0199T 1NN
U3udysaui@nisuiusin (swelling ratio) Lazau@
a o A Y o av s
madanald aduanaimsvesinidoiulmilu
mysuauarIsonudaly
(2) MINEWINTZLIUNITLATBNTRGIAREL
1 a 6 A v a 3
v wadwasniealalastaalidarnuduiasde
Fawasan lddanudunudaduuaz iy auluaed
auENIsalunsdesaan el laa lusIsNeN G
(biodegradability) 4azAINAINITNIUNITUTIITG
ownIadluisefiaiay
Tuthgtuiilinslslsaugumalaaddas
AuRsusrharinng laud 411818, 979 1wa, 82
A A o o A A Ao
wiRed,uzdiama uasiunI [28] nIaluiondainis
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a

Youazdwduiwinanlunsaigdola dmin

a 4
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& o v a ) =3 a :/ v ] a
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A L \ A da ) H
FadudslomiagrsnindaNosilainudruniudn
v . s @ )
wazdszuusInd biAn [33] 13w 210 [34] Tadun
A Ao o A ' Vo &
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o A e e
a:unwswmmﬁmauqumsﬂmﬂaaUul%mmhnu
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\ ve . X
T lgnuatnunsRaNouINd
lunisuanauniansinraszadlssing
Tnolifanuduudmadisunumuwdssing wniap
Alawsrsruwanidoaivqunisdaaddeslid
dszdndnnd naludruiassgianezsisaadgnn
A l33uve N BaINT auNanfanazldnanaa
panun luYSuauiNsanenUANNFBINTVBINAA
uazauFIwraaaunidugsdgaguazdainisasvin
mMovasinIdululagtiniizlivd g mauGvas
Yoarugunisdanddas#lildifia waniazde
Fawraaay, ldn1sandvasansiadluduy, (A
ﬂizﬁw%mwhmsgmsﬁumqm‘vns, NN szENTNIwW
TunisaniAuinve s udnTuNwNNe o 9N Ty
Uniauuiiugs uazdrayda Imainandiag
a

1% = R { o P
N8 ‘]5\‘1LﬂuﬂﬁlﬁlUﬁ?ﬂmﬂ‘ﬂ?l%l!i]ﬂ’)u@;&lﬂ”li
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= I o Y X
aailaa ngnmmlﬂmua HWNNINVINIINYH

LBN&15D1999

[1] 81%bg aulwa. 2554. INBATTTINTIAYTEY N
Unumil. innunamInamaaiuaz
malulafuviena (an).

[2] 85803 Slsnenn. 2553, g;:m”umiw”wmms
INHAT. NTILNNURIUAT: URITNYIAY
INHATAIRAT.

[3] Hou, A.; H. Akiyama.; Y. Nakajima.; S. Sudo.; H.
Tsuruta. CHEMOSPERE. 2000, 2, 327.

[4] L. Robert Mikkelsen. Fert. Res. 1994, 38, 58.

[5] H. Akiyama.; X.Y. Yan.; K. Yagi. Glob. Change
Biol. 2010, 16, 1844.

[6] D. Davidson.; F.X. Gu, J. Agr. Food Chem. 2012,
60, 873.

43

[7] A. Shaviv.; R. Mikkelsen. Nutr. Cycl. Agroecosyst.
1993, 35, 11.

[8] Y. Zhang.; F. Wu.; L. Liu.; J. Yao. Carb. Polym.
2013, 91, 279.

[9] N. Teramoto.; A. Hayashi.; K. Yamanak.; A.
Sakiyama.; A. Nakano.;, M. Shibata.;
nanofibers composite hydrogel, Mat. 2012, 5,
2582.

[10] Larney F.J.; Hao X. Bioresour Techno. 2007, 98,
3224.

[11] Rains, G. C.; Olson, D. M.; Lewis, W. J. Agric.
Syst. 2011,104, 369.

[12] Zhao, C.; Shen, Y. Z; Du, C. W.; Zhou, J. M;;
Wang, H. Y. ;Chen, X. Y. Ind. Eng. Chem.
Res. 2010, 49, 9645.

[13] Hummel. N.W. Agronomy Journal. 1989, 81: 292.

[14] Zaang, W. J.; Zhang, X. Y. A. Environ. Monit.
Assess. 2007, 133, 434.

[15] Hakeem, K. R.; Ahmad, A.; Igbal, M.; Gucel, S.;
Ozturk, M. Environ.Sci. Pollut. Res. Int. 2011,
18, 1189.

[16] s34yt lagnann, asvndug 2dudilsnd uaz
TIRG E’Idﬂiz%lji. 2551. gﬂtﬁbﬂ’)ﬂﬂﬂ@l?
EEY NN WanInAT. S1EnRawW
wﬁmné’mmwmmam‘.

[17] R. Liang.; M. Liu.; L. Wu. React. Funct. Polym.
2007, 67, 769.

[18] Tian, X. H.; Saigusa, M. Pedosphere. 2005, 15,

494,
[19] Drost, D.; Koenig, R.; Tindall, T. HortScience.
2002, 37, 342.

[20] Chen, D.; Suter, H.; Islam, A.; Edis, R.; Freney,
J. R.; Walker, C. N. Aust. J. Soil Res. 2008,
46, 289.

[21] Mastrocicco, M.; Colombani, N.; Palpacelli, S.;
Castaldelli, G. Environ. Earth Sci. 2011, 63,
909.



MIETINeemaasuazinalulad UM INNABgUATITIE D1 19 20U 3 AUEBK - TWNAN 2560

[22] D. Davidson, F.X. Gu, J. Agric. Food Chem.

2012, 60, 876.
[23] Al-Hurban, A. Environ. Qual. 2003, 17, 259.

[24] Yaduvanshi, N. P. S.; Swarup, A. Nutr. Cycl.

Agroecosyst. 2005, 73, 116.

[25] Kamel, N. H. M.; Hegazy, W. S.; Navratil, J. D.

J. Radioanal. Nucl. Chem. 2010, 284, 658.

[26] J. Wu.; Y. Wei.; J. Lin.; S. Lin. Polymer. 2003,

44, 6519.

[27] W.-F. Lee, L.-G. Yang. Appl. Polym. 2004, 92,

3426.

[28] J. Zhang.; R. Liu.; A. Li.; A. Wang. Polym. Adv.

Techno. 2006, 17, 15.

44

[29] Mullins, G. L.; Sikora, F. J. Fert. Res. 1995, 40,
214,

[30] Tonitto, C.; David, M. B.; Drinkwater, L. E. Agr.
Ecosyst. Environ. 2006, 112, 62.

[31] Padilla, F. M.; Pugnaire, F. I. Funct. Ecol. 2007,
21, 492.

[32] D.l. De Urzedo, M.P. Franco, L.M. Pitombo, J.B.
Do Carmo. Forest Ecol. Manage. 2013, 310,
42.

[33] X. H. Chu, X. L. Shi, Z. Q. Feng, Z. Z. Gu, and
Y. T. Ding, J. Biomed. Eng. 2010, 29, 2.

[34] L. Li, Carbohyd. Res. 2006, 34, 374.

[35] Zebarth, B.J., P. Rochette, and D.L. Burton, CAN
J SOIL SCI. 2008, 88,197.



