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Effects of Rice Straw Amendment and Nitrogen Fertilization on Rice Growth
and Soil Properties in Reclaimed Tidal Paddy Field
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Fammers with forage badey (Hordeum vulgare L.)-rice (Oryza sativa L.) cropping system at reclaimed tidal
lands bum crop residues to facilitate seedbed preparation or remove them for feed stock. This study was
conducted to investigate the effect of rice straw amendment and N fertilization on soil properties and N uptake
of rice under forage barely—rice cropping system at reclaimed tidal paddy field. Rice straw was applied at the
rates of 0, 2.5 and 5.0 ton ha" and N was fertilized at 0, 100, 200 and 400 kg ha'. Although there was no
significant difference in the growth and yield of rice, fresh and dry weight of forage barely increased with
increasing the amount of rice straw. The amount of N uptake of rice at harvesting stage was 65.8-69.2 kg ha’
by the amount of rice straw amendment, but there were no significant differences among rice straw
amendment levels. After harvesting the rice, the soil salinity decreased with rice straw amendment compared
to the control. After forage barely and rice cultivation, soil organic matter contents increased to 2.6-2.8 g kg'1
and3.2-35¢g kg'l, respectively. The amount of N uptake of rice at harvesting stage increased up to 82 kg ha
in 400 kg ha' N applied plots which were 37.8 kg ha’ higher than the control. Nitrogen fertilization decreased
N recovery efficiency. The highest yield of rice was observed at 244 kg ha” N fertilization level, but the
optimum N level was estimated at 168 kg ha" in orderto keep the protein content of rice under 6.5%. Further
researches on N uptake and application of organic matter according to soil salinity will be necessary to
increase N use efficiency at reclaimed tidal paddy field.

Key words: Reclaimed tidal paddy field, rice straw, nitrogen uptake, forage barley
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Introduction
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Materials and Methods

AR dehee okt YRRt AR ek Al

(35°46'N, 126°37E)ollA 201015 E]

S HAR T ARFY Ego|glon], EgEL FEF (coarse
loamy, mixed, nonacid, Mesic, Typic Fluvaquents)©]|$It},
A BB Al Fofl Aol ¥ (Oryza sativa L.)E Aul
3 BEoFo 2 §7] % dlaFo] 2.3 g kg OF | Uofy B
o pHE 7.3 0]9lom, EoF H7|AEE (EC) gh H Auf
Al HRR QlEke] 0.7 dS m 'R EF Qs Ert Wolxl Al
Aot Al A Eoko] 0|58l EXJL Table 13} 2},
AYZAFe 2z WA AJLSF 0, 2.5, 5.0 ton ha ' 3
SZo 2 Flgom AR AAAEEE 0, 100, 200, 400
kg ha 9] 44:2 02 Aot 2 @70} A7) 16w’

Table 1. Physical and chemical properties of the soil used in this study.

pH EC OM  AvailP,Os Avail.SiO, Exch.cations (cmol. kg Soil
(1:5) @S m') (gkg’) (mgkg) (mgkg) K Ca Mg Na texture
7.3 0.7 23 33 87 0.76 1.1 2.7 1.1 SL"'
0.6 0.05) 0.3) 3) @) (0.04) 0.1) 0.1 0.1)

Values in parentheses indicate the standard deviation of each mean value

'SL stands for sandy loam
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Results and Discussion
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Table 2. Growth characteristics of rice in accordance with rice straw application and nitrogen fertilization at harvesting stage in
reclaimed tidal paddy field.

No. of panicle

Rice striw N leve_lls Plant height per hill 1,000-grain Weight Rice yiild
(Mg ha’) (kg ha”) (cm) (ea) €3 (kg ha™)
0 88.0 13.4 23.0 3,780
100 100.3 15.6 222 5,053
0 200 1063 17.6 21.5 5,657
400 113.7 15.0 22.1 4,970
0 90.3 14.9 227 4,413
)s 100 106.3 16.4 227 5,160
200 108.7 18.7 222 5,330
400 114.0 16.6 214 5,133
0 88.3 163 226 3,837
100 1043 16.5 22.5 5,080
>0 200 113.0 16.5 22.0 5,577
400 115.7 16.7 26 4,777
Rice Straw 0 102.1 15.4 222 4,865
25 104.8 16.6 222 5,009
5.0 1053 16.5 224 4,818
p-value Ns'f NS NS NS
N Level 0 88.9 ¢ 149 27 a 4,010 ¢
100 103.7 b 162 224 ab 5,098 b
200 109.3 ab 17.6 219 b 5521 a
400 1144 a 16.1 220 b 4,960 b
p—value skeksk NS % skeksk
I(I;{t‘;ra:“;‘)l p-value NS NS NS NS

RS, rice straw
Means followed by the same letter are not significantly different by ANOVA at the 5% level.
NS, *,** *** Non-significant or significant at P<0.05, 0.01, or 0.001, respectively.

100 100
p-value=0.9556 p-value <0.0001 —&— Nitrogen use efficiency(%)
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Fig. 1. Nitrogen uptake of rice in accordance with rice straw amendment and nitrogen fertilization in reclaimed tidal paddy field.
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Table 3. Chemical properties of soils after forage barely and rice cultivation with rice straw application in reclaimed tidal paddy

field.
]:I;;TiCj:iivI: pH EC ; OM_I Avail,P2?5 Exch. cations (cmol. kg")
(ton ha'l) (1:5) (dS m") (g kg) (mg kg') K Ca Mg Na
After forage barley harvesting
0 7.3 1.1 2.6 39 0.46 1.4 25 0.9
25 6.9 1.5 2.8 39 0.45 1.3 2.7 1.2
5.0 6.9 1.1 2.8 29 0.58 1.2 2.8 1.3
p-value NS NS NS NS NS NS NS NS
After rice harvesting
0 5.7 0.72 34 31 0.33b 1.2 2.0 0.7
2.5 5.8 0.62 3.2 33 0.34b 1.2 1.9 0.7
5.0 5.6 0.60 3.2 29 0.38a 1.2 1.9 0.7
p-value NS NS NS NS oK NS NS NS
Means followed by the same letter are not significantly different by ANOVA at the 5% level.
NS, *,*¥* *** Non-significant or significant at P=<0.05, 0.01, or 0.001, respectively.
Aol uhE fro/d= HolA] ISttt Huh et al. (1981) 719] 8 5 Tt 8.2lof 2t Ayt A A3} Aol G
+ hatd 10 ton?] RS AT A5 S7HE= 24w & e ol HgAgo] AFE THAA| A B HesEE W
20,49 cmole kg | O BUEIGEY], B A AR Fd] 9FE v dlos udhc,
Apel F-o] XgHd K P WA 5.0 ton ha ' A2]LoflA A B AlgFol whE A 2HEA|A
0.58 cmol. kg & W FA|2]1e} 2,5 ton ha A& PR A 2 Al = B f71E &% WMok Fig. 29 At
OF o7 QA oS gloltth, oleh 22 Ak= vl AR & BEY 718 392 A A EdRTE @R

of| A WEH K7 ARFA EFol|A] v Aui7|zt F9tk 2%
Ho 2 8E E9lS Z1o 2 HE) Yadvinder—Singh et
al, (2004) <JA] ApoFd EQFollA] HAA e & -1 Afuf
Al W A7 B9t A 3gE K7 SES Yo s
ferd 7hsAdo] ok Bk Avkel dx|gict W Al
3 Eofko] 25l X|3H] K Tk B 5.0 ton ha ' A
250 4] 0,38 cmol, kg = HA AL 0,33 cmol. kg
of vl FAA 44 vehdl Szl 93t K o ¥
FanE gelsh 4= Ik AR, ¥Z 25 ton ha ' A
2 ts FARCE ZolE Kol oot Big A2l o3k K
O] FFAEI= 5.0 ton ha ' A 2] oAl A e b= Ao

T W A o] EoF F K FH ] Al $of

gl fashs ASR YERT daA] aEof ThE B

ul_
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Al -2 212hd K e Alol= A4 F-24d0) ]l
o, A AMFFo] HRle] ez dF= vAAE X

gh Ao s wekEch B Al 3 5lE A2k g =Y
B 948 glglont wizl 2,591 5 ton ha ' #]2]7o|
A Z¥z} 0,629} 0.60 dS m = FA 2] 59] 0.72 dS m 'Hr}k
o Fashs S 2t ol 2T 22 71
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2 3= Lee et al, (2014)0] B1gh vRe} Zro] HZ]
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Fig. 3. Relationships between rice yield and nitrogen fertilization rate in reclaimed tidal paddy field.

O] g 23] Tk ZoR b}E}‘)’ﬂr (Fig. 3). &
o ﬂ@%k% A4 B|EE 244 kg ha ' AR A F)
=% 5,604 kg ha %—%*%Zigil%ﬂ om, 1ol Al
H|EE 7~ v] f=efo] Iradl= A0 Yeht Bl X4
2ro og ] Ha]w_ Z4H]E 244 kg ha 'S A|&3|of &
Ao gorEct T, Anaie] Io] Aol A F
&*16}71 A2V A o] Thild gheko] S QA E] L Qlet,
Uubd o 2 Aol chaly] gheFe wio] £, 71Ae 9 A
vl o] ola] JIRS vh=r, 1 FoAE HAAHE AlE
FF 2 o AL ole AeE UEA 9t (Heu
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A& vEBAE YERHaL lgle™ (Fig. 3), J,%;g
Bl9] 71241 6.5% °|5}5 FA1A17]7] S| 168 ke ha '
olatz Algafof 3 Ao g wekEc) ojeh T2 Avl= 7t
2ol xlo] A7 ] =vFS 5k 2 ik 2 2po)
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7} 0.1%5 SR8k A Egol A= A8 AlulEko]
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oA A v R AT B Aol we) oh2A vt
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S7FFATt (Lee et al,, 2013). & A|@S] Aaks F sl &
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F2F u A A] Fieek @ 2 ok ASEES 925
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AHA A E
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