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Influence of Controlled-release Fertilizer Levels on Rice Growth,
Weed Control and Nitrogen Efficiency
in Paper Mulching Transplanting

Weon-Tai Jeon', Won-Ha Yang, Sug-Won Roh' and Min-Tae Kim

National Institute of Crop Science, RDA, Suwon 441-857, Korea
' Daejeon Metropolitan City Agricultural Technology Center, Daejeon, 305-503, Korea

Recently we have interest on rice products developed by environment- friendly management. The
technology of paper mulching was practised without herbicide in machine transplanting cultivation of
paddy. A field experiment was conducted on Gangseo series (coarse loamy, mixed, nonacid, mesic family of
Aquic Fluventic Eutrochrepts) at the National Institute of Crop Science (NICS), RDA, Suwon, Gyeonggi
province, Republic of Korea in 2004. This experiment was carried out to evaluate rice growth, weed control
and nitrogen efficiency by the different controlled-release fertilizer levels in paper mulching transplanting.
Treatments consisted of conventional fertilization, controlled-release fertilizer (100%, 80%, 60%)
compared with nitrogen amount (110 kg ha™) of conventional fertilization and no nitrogen plot. Mulching
paper consisted of recycled paper which was coated with biodegradable plastics. There were no differences
between conventional rice transplanting and paper mulching on missing hills. Weed occurrence and
control were diverse and low as fertilizer amount increased. Plant height and tiller number per hill
increased as fertilizer amount decreased. There were no difference between controlled-release fertilizer
80% and conventional fertilization plot on rice growth traits. Leaf color and NH4'-N in soil had similar
trends. There was no difference in yield between controlled-release fertilizer 80% and conventional
fertilization plot. Agronomic nitrogen-use efficiency was high as fertilizer amount decreased. Therefore,
these results suggested controlled-release fertilizer 80% should be optimum amount under paper mulching
transplanting of rice considering weed control, rice growth and nitrogen efficiency.
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THES &4 FEWA T3 ew YFuRe
A3 S¥E 7MAZ Utk ¥ FolEA A o] FA
v -2 0] 3) 8 (mulching) AEE o|g3 FAd =
o] HEste FRLYAS AAld= Awlr)eelth ¥
Folgda Auizt AMEsiA @ WAL FA2YAE 9
sto] A XA E AR G Al ARAZA ¥ ER
A7 o7 dFelch g 1§73 8 Al 7E
o] Ao 2N 3}fefAle] o)FEEA e A F4A
< A3de avAe] 2o 2§ Zlott B )l
oA o] gxE FU2le] BAAEE BY V52 A
Bal A FolHAA (Jeon et al, 2005; Lee et al,
2005), Y& AAA(Tsuno, 1993: Umezaki and
Tsuno, 1998), =2 H]Y ZE(Shen et al, 1997a:
Shen et al, 1997b)o] o] &3 Ut} SjoAe] W
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d=o] Qth (Table 1). B & °¢7] (6324)&
FAZTF71A0A AN Rz Y Fo]
RP660GU-PV o]t}

Table 1. Mulching transplanter specification for rice seeding
raised in tray.

Mulching device size

Type Cutiiniz device
il (length width height cm) utng device
Six-row riding
102x220% 51 Saw type
transplanter

Fx2Ae B o]y & 30¥3 70¥o) Quadrate
(05X05 m)E o83t +7 3HE TASALH

F2GA 7t d@ZAE gt FE A EHES
A E 7)|F0 R sle 0-98 @AY HFE Fo
A4 71E WA 7ERE A S H

EY o] NHi/'-N& FE 10g9] 2M-KCl £
50m 7F3ke] 3087 I®W F A9 E Kieldahl o2
=73l HAFFLw (RDA, 1988), GAEE
SPAD (Minolta 502, Japan)& o|&3e ZAst)
=94 A4Lo]l8EE (Agronomic N-Use Efficiency,
ANUE) A+ ZxFFoA FALT] Az
FE oW S LAY ZLE Yo AESAG
(Singh et al, 1998). 11 2] ZA} ¥ B4 FEAE

3 FAAEAT 718 B ZASAT (RDA,
2003).
2% o ¥
W Foldy olge WA FA oYl 87 o

ol 3 olgrT ¥ Ak PP 27w
EF EAE o] 1~3Y Mo ujFE #of o] LAY
3 FAO Fol7l Egel # KA} =80 g3
w5 AgElolA #3 o|YHTt FzF HAIF oY)
= 373 2AA SIS (Figure 1). Fo|EH o|¢2
3l o)g ohE Z|AISF EAAFE A oY )
Foll o] A9 AFE&E ZAIZ Ro| Table 20|t}
SEABE 60%T7F A7 B AL A @
A3} YooY 7+e] Aol:= Fgo|Att. AF&
> FZ oY FAY E3ge o] wat

T
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&% 3= §
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Fig. 1. Scenery of paper mulching transplanting in paddy and
paper mulching material(upper right).
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&% €9 F A £ A7 8 EAoY 2¢Ad
W4 St oY FHA7] " AFE&o] ¥
AFgo] AL Holrh

Fo|dAe F2 BEHLZ QY FolE o]L5Hy
F2WAE s ol Table 32 oY F 4593
7049 F8 FRe BA Aot ¢EAMYR
100% & ol F 459 Aol E270v)& A9
Auts oAy °o)F F 70ddE AAvESY
MEGMEDY] o7 $48A SEANE 80%
T oY F 45Y0 = SFAINE 100%T9F A
Foy ol F 70d¢e WD ES/MNUDA R ukE
T8 33 $EAYYE 60%T= °1Y F 45
dell= S ESMNDAANLE, o1F F 0=

Table 2. The missing hill by paper mulching transplanting of
rice.

—— Missing
reatmen hill(%)
Non-mulching CF 22
CRF* 100% 27
Mulching CRF 80% 23
CRF 60% 47
No nitrogen 1.0

' CF : Conventional fertilization
t CRF : Controlled-release fertilizer.

Fol i ddslAE AL ¥ FHPAol g
Azste] FEHNE Fo] FFHHo Fx7t Bol LA
g Ao A £ AZFAA 9] EAo|
B2 AL FHPAol wFAEA EZA 4F B
AXNAY & <t @ FA LAY Rez A%
€

FoldA W A FE PATLE oY F HYelE
88.3~90.0%, °|% F 70¥° = 833~86.7% °lA2ut
W Ago] Mgl wakxy AaAMHFe] HE £F
A FEREAIL i WolNE "ol B %
F 7099 FEWAZL B8 0% wEte gEA
HE 100%, 80% Tl 87%= 2 Aol7b fieu
Apl o] ALFE FxuAo) dFAAL FEUA
7}7t 2k wopAl= 73 ¥l (Table 4).

Table 4. The weed control value (%) in paper mulching
transplanting of paddy rice.

S ESAA A ST FAY £22 4 Treatment 45 DAT 70 DAT
sof ol F 4543 +HEHAE WE foed b Non-mulching  CF 95.0 900
Alu| o] Hojol wheba FEdAle]l ot Thy CRF 100% 90.0 86.7
A Ao, FALTE $IA¥E 60%T9 Mulching CRF 80% 88.3 86.7
FANE AGOE H2UA Pl oY F 45UNE CRFG0% 900 8.3
Gy AL Aot AuFe] HL5E F2UA Nonlipeen %0 0
Table 3. The occurrence of weed in paper mulching transplanting rice.
. 45 DAT' 70 DAT
e Occurrence weed Occurrence weed
Non-mulching CF E. kuroguwai, M. vaginalis E. kuroguwai, M. vaginalis, A. keisak
CRF 100% M. vaginalis, E. kuroguwai, L. prostrata L. prostrata, E. kuroguwai, M. vaginalis
Mulching CRF 80% M. vaginalis, E. kuroguwai, L. prostrata E. kuroguwai. M. vaginalis, L. prostrata
CRF 60% E. kuroguwai, M. vaginalis, L. prostrata E. kuroguwai, M. vaginalis, L. prostrata, C. difformis
Nonitrogen £ kuroguwai, M. vaginalis, P. distinctus, C. difformis E. kuroguwai, M. vaginalis, C. difformis, P. distinctus

"DAT : Days Afier Transplanting,
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Wl Zo] Table 50t} B ©]%
ol AlMAEzZE 2el7t {1 gko)glch B A Kol
AAEHA A FdAo] n3le] SFIAVE 100%
FE= 223 A5 aAY B8A AU SEA
H§ 80%1= w3} Aozt fleE Aol 18
U SEABE 60%T= ATt oY F RUABY
#P ) Hooh AFAYHE 80% FF ALY H
o] HAPAMF B AZ3 E Aol7t Qe A
o) ict.

SEAVE FF wWES EA FYHNT(SPAD) S
Ege] grYote] Lo FFE AKZIE A
Zgo] §EFE L AFoIAoy v ASA7} 7
o] watx AP} FAANE 80% 1} ol
7} 1}tk (Fig. 23 Fig. 3).
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da(elatg) 7t 2710 F83] FREAG. 2 ¢
EHE 100X ASFTdes ta FF7t &
A A A2 (Table 5) F&71E o457 o
A AL "o} ol AN Fo| thh Wolr HIE
A7) 7o) FERELC] WolAA B/ ¥woy A
7)ol 238 oAbl Fad A2 Azt
Oh et al. (1979)2 NK EFH|EE oAIAES(FH])L
2 AE 8 AL FIHTS SH50E0] TGO
oy 8 ARAAE #P FFHTE o|AAE
9] FHE sty F7HHAY ol THUELS F|
T FRIAY 557] 7140 FLF QR0 AL
8t7] W28 AztETh ¥ Fol BA ZA oAl
A SEAANEE AYPAIBF] 80%E AlL-3st] Al
Al & £ 549 kg 102”2 B3} SEAHOE FoF

Table 5. Changes in rice growth at different days after transplanting with paper mulching.

14 DAT 32DAT 54 DAT 82DAT
Treatment Plant Plant Plant Plant
- Tiller - Tiller an Tiller = Tiller
height height height height
cm No. hill” cm No. hill”" cm No. hill’ cm No. hill”
Non-mulching CF 21.5 4.8 373 16.5 68.5 18.7 94.8 17.1
CRF 100% 234 5.9 47.0 25.0 68.0 20.7 98.3 20.7
T R0% )
Mulching CRF 80% 21.7 49 38.1 19.1 67.7 19.6 91.0 17.8
CRF 60% 20.5 4.9 358 16.7 67.4 19.0 85.0 14.8
No nitrogen 18.4 5.4 31.9 12.6 56.0 154 80.0 144
50 40
{ = e gE ——d—CHF 100% CRE B0% —— =
0 | s Tt . e
= CHF 60% —*—— No niltagen b Ny
30 * - 5
a = g - —— GF 100%
Cl| * E = -~ OFF 80% —- OF 60%
]: m! - 25 = -® No rilicgen
% r.i 20
Tilasing Pancle Torming Heading

Panicle forming

Tillering Heading

Growth stage

Fig. 2. The NH«-N in soil according to growth stages by paper
mulching transplanting of rice.

Growth stage

Fig. 3. The leaf color by growth stages and paper mulching
transplanting of rice.

Table 6. Rice yield and yield characteristics of paper mulching transplanting rice.

Panicle Ripened 1.000-grai
Treatment B Spikelet i graih Milled rice
no. grain wi,
no. m” No. panicle” % brown rice; g kg ha'
Non-mulching CF 385 834 93.8 229 5.560a
CRF 100% 405 799 854 222 5.300a
. CRF 80% 433 T4.4 95.3 224 5.490a
Mulching
CRF 60% 383 70.4 95.4 28 4.860b
No nitrogen 258 67.5 93.0 213 3.060¢

abe : DMRT(0.05)
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ko] 7} AU (Table 6). whekr] B Fo]dH 7| A o)
G AuolA ¥E Al§ WP oY Ao EAFLE
SFAVEE EF ANV FY oF 80%E A&t
A wrA s o] d3s dukHL2 ¥ FHI|A o)
ok Al S AN E A]¥] g (Cheong et al, 1995)3} #F
2 7ol ¥ Fo] A oY Al HIAE 50~60
d73ol £38) (Yang et al, 2005) o] 60Q o]FelA
= At Ao} Ao FAsich T x7)0] FEAFE
oA 87l Al =HdEls AEEH P2 AAF o)
Eo] ARFFI FFAHE NG Eo] A Hol
Hele & Hge] £7] WEd 7] ELFLES
"‘"“’-“-% AA Y (Yang et al, 2005) HAAHozm =

02

r

e & WIE of/] AIFIA B Aoz e
Table 72 984 ¥8 $£Fd W& 593 2—3*‘°I
4 Z&E e Aol He dig AL o] &
=9 #¥, vF, AuEy (AM$1A]), ARA7], 71
A 59 Q9 wtAd 122~50%% wWeol7r Ak
(Lee, 1998). A4°] 88 &2 o7 71x7 ot WA

Y94 FAAo|EEEH FLWBAMAY AT A EA
A4 Fo] R Ay &3 FA3FE(AM
AxoEE)E Ys F AW (Yun et al, 1999). 2
Al A= 94 ALo|LFTE (Agronomic N-Use
Efficiency, ANUE)Z A 2|2 BxFFoA FAL
T AZTFE W S FXANFOE Yol 4
E3AUT FHA ALolEFEE AMHAL o] EER
oo g AL ANAL o]lEEL F ALFTHE
7NELE JEAT FHA ALl E BELS FEF
FE SAR AAE) ol U AA|LE
& GAAN RS AB|Fo] HEFF 2 A FIA

=1 =1 IET-
o, Z2A SEANE 100% T 233 AlB| AL
w2kt

Table 7. Agronomic nitrogen-use efficiency of paper mulching
transplanting rice.

Treatment Agronomic nitrogen-use efficiency
(Z‘—‘
Non-mulching CF 51.5
CRF 100% 482
CRF 80% 624
Mulching CRF 60% 73.6
No nitrogen

Agronomic nitrogen-use cfficiency(ANUE)
=[(Grain yield with N application-Grain yield from zero N plots)/ N
applied].

o

)63-

% 7

°l

2 8 Zo|dHo|o} Al B FQAYE
, B 7%

23
AEWA R YA ANESE 5E

4
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g

y e

€ A2 8 FoldAold A ARE SEAYVR
9 N&ZFE FRELA A/E FHd AT FE
A3 ¥ AF EZ AT IHE 20049 5
4 284 FEHE €A/IA oAk Al A

gk 2tgA8| 8% LCU (Latex Coated Urea, 21-7-9)
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