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It is known that the poor soil fertility of newly reclaimed saline soils is due to the lack of organic matter and
available mineral nutrients for crop production. The effect of green manuring with Sesbania aculeata in
combination with five rates of urea-N treatments (N0. N25, N50, N75, N100) on the productivity of a subsequent
whole-crop barley and the fertility of the reclaimed saline soil in Saemangeum was evaluated in the field during
2013-2014 growing season. Sesbania was grown during summer season (June to October). The amount of Sesbania
incorporated was 16.2 Mg ha”. Sesbania contributed to 393 kg N ha to the soils when ploughed down and
incorporated before whole-crop barley cultivated. The performances of whole-crop barley following sesbania
incorporation were significantly affected by a combination of Sesbania manuring and different N rates. The N
fertilizer equivalence without N fertilizer following Sesbania was 42.6% (63.9 kgN ha'l), compared with N100
(150 kg N ha'l) in fallow soils. The whole-crop barey yield responded to N fettilizer rates in both sesbania-
amended and fallow soil. The yield response to nitrogen rates in fallow soil was linear (Y=0.0586X+3.3011,
R2=0.9534), whereas that in sesbania-amended soils was quadratic (Y= -0.001X°+0.1322X+5.7 143, R2=0.9576).
The yield of whole-crop barley in sesbania-amended with increasing N rates was increased up to SN75 (115 kgN)
10.3 Mg ha'. Apparent N recovery (ANR) of whole-crop barely showed decreased with sesbania plus increasing
rates of N fertilizer. Despite higher yield with sesbania manuring plus increasing N rates, the contributions of N
from Sesbania with increasing N rates to whole-crop barley were decreased, whereas those from fertilizer
increment due to excessively mineralized Nitrogen. Considering yield, ANR, N contribution from Sesbania and
nitrogen fertilizer, the optimum N rate was N50 rate following sesbania incorporation.
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Response of whole-crop barley to N fertilizer rates following sesbania incorporation (actual N fertilizer rates to whole-crop
bardey were NO-N100 : 0, 37.5, 75.0, 112.5, 150 kg ha™).
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Table 1. Details of treatments and agronomic practices.

Particulars Details
Treatment
(a) Green manure (main-plot) Fallow (TFN) Sesbania (iSN)
(b) N rates % No N25 N50 N75 N100
(sub-plot) kg N ha’ - 37.5 75.0 112.5 150
Fertilization for whole-crop barley N-P-K : 150-100-100 kg ha™
Treatment combinations axb = 2x5 = 10
Replications 3

Sesbania : seeding 40 kg ha”, June 5™ 2013
incorporation, October 15" 2013

Agronomic practices

Whole crop barley: Yeongyang cultivar
seeding: 220 kg ha”, October 20" 2013

harvest : May 25" 2014

FN means nitrogen fertilization applied following fallow period,

SN means nitrogen rates applied following Sesbania incorporation
N 0-100 indicates the level of nitrogen fertilization rate

Table 2. Soil chemical properties of study field before experiment.

. pH ‘EC ‘oM Av.P,0s Ex. cations (cmol kg'l)
Soil texture 3 5 3
(1:5) (dS m") (g kg') (mg kg) K Ca Mg Na
Silt loamy 7.3 0.52 3.7 93 0.66 1.5 2.6 0.9

SEC: Electrical conductivity. ‘oM Organic Matter
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Table 3. Biomass production and Nitrogen supply of Sesbania (based on dry matter).

Biomass Nutrient content (' D.M, g kg
Green manure a C/N
(DM Mg ha’) N P K Ca Mg
Sesbania 1,619 23.8 4.0 16.3 5.4 22 19.4

DM : Dry Matter
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Table 4. Effect of sesbania incorporation and nitrogen fettilizer rates on growth characteristics and productivity of whole-crop
barley.

Treatment Plant height No. of tiller Yield (Mg ha") Yield index
GM N rate (%) (cm) 102 m” F.W ‘D.w (D.W)
0 76.2d 2.63¢ 8.5¢ 2.7e 30
25 91.2¢ 4.04b 19.0d 53d 60
F T;)’W 50 97.4b 431ab 23.5¢ 6.6¢ 74
75 103.5a 4.34ab 26.5b 7.5b 84
100 106.7a 457a 31.5a 8.9a 100
Mean 95.0B 3.98B 21.8 6.2 ;
0 97.9b 5.36a 20.0d 5.8d 65
25 103.5ab 5.48a 28.7¢ 8.3c 93
Sesbania
© 50 105.9a 5.49a 34.0b 10.0a 112
75 107.3a 5.64a 37.0a 10.3a 116
100 107.7a 5.40a 36.7a 9.4b 106
Mean 104.6A 547A 313A 8.8A -
kk k% kk *kk
S <0001 <0001 <0001 <0001 )
dk *kk dk kk
N <0001 <0001 <0001 <0001 )
sksk sk sksk kek
SN <0001 0.0002 0.0025 0.0038 ;

Values within the same column with the same letters were not significantly at different at 95% level
a-d, A-B mean values with different letters were significantly different at 95% level

*, **indicates that the interaction effect was significant at 95% level

SF.W: Fresh Weight

'‘D.w: Dry weight

Shick, ARSae Amel A A Alzntol EoEl 4
Q7S 7 HelT BE Aol A0S 214
o ZIgoM, ABSFE F4 F ALATLOIA A
MHom Z7RI, Aol EoRiel Hel oA

@ Fallow ® Sesbania

-
Ing
o

-
o
o

2
g
% * SN75714] —7}0}3121«}, SNI00O| A s ZHaske ATk
g e ok, Alsmio} EoFEhel $ AlbY S SN25-SN50 o
E s
é 40 (Sesbania) y = -0.001¢ + 0.1322x + 5.7143 A 3A YERGo W, AAuty ol 2o o3t AAH| g 3
z v - oo E7H= FN1009} 1] T8-S ) 42,6% (63,9 kg N ha )03
° 20 (Fallow) y = 0.0586x + 3.3011 ; %
E R = 09534 ok, ERE Ao} Egehed - ZAAIH] NS5 (52,5 kg Nha )
£
" 0 25 50 75 100 = SHIBHA=S ™, FN100 =33 ti 53ttt Hdledda W
N fertilizer rates(%) E]'LH 7—(% a% SN75O] ]4' SNSOJ—}‘ H]JL/\] -8—9—]7—(-41 ?_]_ 7(]—0]7]'

glo], Z|PAYARS: QI3 AAAH]|SF2 SN500] Z3st Ao

Fig. 2. Response of whole-crop bardey to N fertilizer rates & TOhE|QITH(Table 4) Al AHILole] AA ZaFT} ©

following sesbania incorporation (actual N fertilizer rates to

whole-crop barley were NO-N100 : 0, 37.5, 75.0, 112.5, 150 oo} ZERR| M vk ols IAFAER o8 e
kg ha'"). Aav| 25 50%7HA] A 4= ieh &% AT 4 5

A7 G| Ao T Ao R AT} Yun (1998)2 E
(Mg ha )& R4 H 0 & gfo] Zylali AL HTH[Y = 2 AY QujA] AaAR|EF] STt wet dEEC] 571
0.0586x + 3.3011, (R’=0,9534)]. Yang et al, (2012)2 Afqt Qhehal 8191al, Song et al, (2010)- %&*Eﬂﬂr = el
7R HH 2|2 ABLTS 873 Mg ha 'o|gt Bl Al Aaau|EFo] Z7FeH E4=7|7F A A= AL, AEEo] 7



756 Effect of Sesbania Incorporation as Nitrogen Source on Growth and Yield of Whole Crop Barley and Reduction of

o
o
@
Ut
1o
1>
5 Mo
é

5ol % Setas zamm@ %%E}
SR Wi AEA] slelelHl A gt
shi7} 7155} %a

;‘i-r/\]H] tH] 67~78% 4~

N Fertilizer in Saemangeum Reclaimed Tidal Land

bEl. 2

on] EAZE oA ANE Tyskn

H] o|Ake] AL SHE QFA=
Aol 8.80] HATHE A,

2FFERe A Avh o} EokshelL
ol A 0,55~1, 15%% ZAAlu]ko] Z718kpEE A H]o]
AR S71slM. ke f7dllAt= 0.06~0.08%, Al

ﬁd e
e ot

1, B A

T3 ekt = dxt

270] wjet A
AOA
71 %01]*1 A v el sNi00

E

A

*7|0=|E Table 5= A~

o mE A EA F

oo Alzhol Eof

3 o] 7} Lpetet,

oAM= 0.83~1.35%, &

Zsuto} SHATOAE 0,08~0, 1195 Ao} Eokehel

Al QLARI] Rt F71elck

=21 &
TE= 57

1.74%, A|2Hiyol EoF 3HTto) A= 1,20~1,81%,

T A= 1.09~

=
EF

& FATOANE 0.25~0,56%, EASE YT L 0,34~
oe0elsion, AeAilel Bigeauas deg
Fe Z7btect, 2t ko4 Rk Al 2hel 3
olx) gpgleh EABAET UL 97141 Lol

3R g5 ol Folde] P W Ao
QIE}. /N 25M19Fe] §71210] EokRre uh
AR71E7E 7Rsw, oleldt H7]she e Ei 4
P Eopio] ofs)A 7Hsabrt ZHs it (Fillery, 2000).
Fig, 101419k 20 20144 2~597H9] 7] 0] FYleu] 3
orel Aehetz. e ShelEl Almlo} ghAbe] Ha) @ Ay
7\stell Exloll felet A = Ao BekET T
swooe i 2ol zl—é:—ﬂ Q1 AAope] Fe A o

LO

o)

X
=

=

-%L F>

m)_{ mO r°1’ ﬂllﬂl no{r

r°“ fu b lo

7
& vhehdl glolck Hlsho} Eekghel glo] AlulE el
O] L FRL N25, N50, N75, N100o||A] ZFz} 74.3%, 57.6%,
49.8%, 57.4%€)tt. Uk Ao} Bk B A A

Table S. Effect of sesbania incorporation and nitrogen fertilizer rates on nutrient content of whole-crop badey.

Treatment T-N P,0Os K>O CaO MgO Na,O
GM N rate (%) (%)
0 0.55¢ 0.08a 1.09b 0.08¢ 0.14a 0.38¢
25 0.75d 0.08a 1.11b 0.10ab 0.16a 0.25d
Fallow

- 50 0.85¢ 0.07a 1.15b 0.12a 0.14a 0.41c
75 0.96b 0.06a 1.54a 0.09b 0.14a 0.56a
100 1.15a 0.07a 1.74a 0.12a 0.16a 0.48b
Mean 0.85A 0.07B 132B 0.10A 0.15B 0.42B
0 0.83d 0.11a 1.20d 0.09a 0.19a 0.34b
. 25 0.95¢ 0.11a 1.35d 0.11a 0.18a 0.44b
Ses(l;?ma 50 1.03bc 0.09a 1.56¢ 0.11a 0.16b 0.58ab
75 1.14b 0.08a 1.74b 0.10a 0.14b 0.80a
100 1.35a 0.08a 1.81a 0.12a 0.16b 0.65ab
Mean 1.05B 0.10A 1.53A 0.11A 0.17A 0.57A
s <0001 0.043 0.0001 0.4470 0.0003 0.0058

k% ns kk k% k% kk
N <0001 0.3643 <0001 0.0193 0.0017 0.0011

SN ns ns ns ns *x ns
0.4498 0.8366 0.1408 0.6965 0.0093 0.4038

Values within the same column with the same letters were not significantly at different at 95% level
a-d, A-B mean values with different letters were significantly different at 95% level

** indicates that the interaction effect was significant at 95% level
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Fig. 3. Comparison of apparent nitrogen recovery by whole-
crop barey cultivated in sesbania-amended and fallow soils
*ANR (%) Apparent Nitrogen Recovery (%o).
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to N uptake of whole-crop badey in different treatments.

7} 64,8, 73,1, 79.5, 83.9%% L]-E}‘J'lq- 8y FAERE

B & A 27 35 E S Aol SNoolA] EAF
ol ofgh 22 Al V1ol 68 19915401, A
o] Bk EABLEA o Yol A 7)o}
I SN25, SN50, SN75, SN1009J|A] ZH2F 46,0, 45,1, 37.0,
25, 8% A5l Aau]Ro) o A 710 = SN25,
SN50, SN75, SN1009A] 40,4, 53.7, 59.6, 62.6%°.2 Z7}
shoict, Aan| 29 AiA] 7]l Alavkyol Bk
TR F A U Fig, 20149} o] FA ol A=
Aol wep o] A o7 Frskgled| v
3, AlzBlyol 3kl Lo A= SN7571R|+= o] A2 &
7kskal, SN100of A= A4skaitt, A B2 BRI
= ol mif- ol o] = Qlgf| §f i HfrE Ejt Wtk o
Hh 578X 9] Aol & H &2 30~50% G4l 7HH o] 4
4018882 FN100}+ SN100o| A 242} 57 4, 52, 8%= =9F
of, e JEe|o] 5F, dR7] AAol 888 (ANR), £
A Aan|R o] Ay dar|owg skl uf, Al
ZsHp o} A4 AJH] 50% (SN50) o] Z[of A=/8Ak} A Ae] 7
A S AR R0 TaEgl

EQ0|glst M3l Table 6& AR E] Ao & 487 &
ofe] SaHAS LRl Aol Rl £712S sglal)
I SR AR el 4 ol G nits
2o =7 A ROl LFEL S Lol IFS it} (Jeon
et al., 2008; Bronick and Lai, 2005), Al|ABl o} ksl
of it EOPNYAIE pHASH EFRIIE FH o]
A UERITE EOF pH= A3 Ao) 7.3, 47|23k 37 g kg '
o|glizt] A Au|4o] B&45 = pHi= Aiastol
A= 6.6~7.2, A2~ o} BT 6.5~6.90]31t} 0]
£ Adu|mol £ Wanr|s Ago] dRom B
"ot 7184 27]0) tEke] dryolda (NHY)E



758 Effect of Sesbania Incorporation as Nitrogen Source on Growth and Yield of Whole Crop Barley and Reduction of

N Fertilizer in Saemangeum Reclaimed Tidal Land

Table 6. Soil chemical properties of study field after whole-crop bardey cultivation.

Treatment pH EC oM Avi.P,0s Ex. cations (cmolc kg")

GM N rate (%) (1:5) (dS m™) (g kg (mg kg K Ca Mg Na
0 72 0.48 3.08 54 0.76 2.1 3.1 0.8
25 7.1 0.44 3.01 61 0.75 2.1 32 0.7

Fallow
® 50 6.9 0.37 3.05 65 0.65 1.6 2.8 0.8
75 6.9 0.36 3.08 61 0.63 1.7 2.8 0.8
100 6.6 033 3.14 64 0.63 1.8 2.9 0.6
mean 6.9 0.40 3.08 61 0.68 1.9 3.0 0.7
0 6.9 0.49 4.77 72 0.75 2.0 3.0 0.7
. 25 6.8 0.41 4.68 53 0.66 1.9 2.8 0.6
Ses(l;?ma 50 6.7 0.37 4.76 51 0.64 1.8 2.9 0.5
75 6.6 0.37 4.82 59 0.61 1.9 2.9 0.6
100 6.5 0.32 4.77 64 0.65 1.9 3.0 0.5
mean 6.7 0.39 4.76 60 0.66 1.9 2.9 0.5

F.W: Fresh Weight
'D.w: Dry weight
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