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Effects of Organic Materials on Changesin Soil Nutrient
Concentrations and Nutrient Uptake Efficiency in Sorghum-
Sudangrass Hybrid (Sorghum bicolor (L.) Moench)
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Abstract. This study was conducted to evaluate soil nutrient concentrations and fertilizer recovery of sor-
ghum-sudangrass hybrid (Sorghum bicolor (L.) Moench) as affected by organic nutrient sources. The trezat-
ments included livestock compogt, afdfa hay, oilcake, and chemica fertilizer. Nutrient applications were
made at the rates equivaent to approximately 210 kg N per hectare. The oilcake and alfalfa materials had
the lowest C : N ratio, but the livestock compost had the highest C:N ratio such as 33.7 : 1. The livestock
compost resulted in the highest input to ground surface, which increased nutrient concentrations in soil. The
oilcake and afalfa materials with low C : N ratios increased N-mineralization rate in soil compared to live-
stock. The N uptake efficiency in plants treated by afafa or oilcake was approximately 60% of those treated
with chemica fertilizer; but those with livestock compost had N uptake efficiency lower than 20%. The
P,Os uptake efficiency was the highest in the plants treated with the alfalfa hay, but the lowest in those with
livestock compost. Recommendation of organic material selection should consider C:N ratio of the raw

materials based on the individual crop requirement.

Key words: alfalfa, compost, nutrient, oilcake, sudangrass

ZHIRFES] 52 FAdel gk B STk AN
o] &4 Al o] T FiHE ALk wid
20% o1’ w474 star e FAlCl AekMifaff,
2011). AN f7IEAke 7R 3 FEoE <l
3l 20083 16257104 20093 95571E AN
A Sk SR AR 218 Q)
57k 20083 Bt 200999 290 ol =7l
AcHMifaff, 2011). 7132k Z7HA7)7] YA =
W F7I RS F8d0] tiFEal Q= 7k,

*Corresponding author: dnhkdwk7524@daum.net
Received October 20, 2011; Revised April 2, 2012;
Accepted April 16, 2012

FoaglxGFEaelkA133, Sorghum bicolor (L.)
Moench)7} 7 tiebdigo] Har Qlo}. gt
= C4 B Z2EE 2 13N 3y JER &
H|Ho] F31 HuER|ol|ME AFo] FAsle] 54 1}
T 7B 3lE ol FERIA AlE8o= o8
T Atk SRR o]y gt FerrtEE RS
A3A FEgwo] FowA EY 2Fs HAast &
T U= IEGFRZRHANE dgee 3lo] asitt

S AP v B F71ARIE Agshd A
o] f7Iejd ATt ESSOlA F71H A2 HEH(N-
minerdization)=]H, ©] $5+= A7 A9 B4 Fa
EH)Rlel] FFS B=THGae 5, 2006). S ©HH|
7F s dae] st W] ZlegEo] 2REo)

Z7P5S SN 0o @A w7l TRt

—-108 -



FAA A7 Eoke) el wskeh 45

T F7 AT 2] RS HYo=E o859l
, FYEE g3 7R 7EES o8 &

H], 2E2] FAlolA 7185 AaL I AA7IQ]
, 2831 HHRRE & Fo] Ith(Kim &, 2011
Lim &, 2011). o8&t 7 1A Ae f71Ed A4 g
o] vz gal 7[e} FUV3ER FFelA sehs
E A & e FEdeE Wy Qo 1ev
o3 HE-FTFUEC] REY] AEHAL Wl 77
2] F-718} H= dolu AREe] YREol 8RS 5ol
oish JE REog A& o] Hxsfar gl
Aadle FAIE i) 508 5 AHA
W 71 SRS o] 83 #dl Tl y¥ast A
olc}, wEhA slshlge} FU3 AAgS 2k At
A5 Bl AlM] Sl= ghdnle] a1 W) ofs)
A Eh Aao) o]84go] FTFeAY Ak, A=
o] Fi FFol BEudS Zeslal EYol A4 2
< 2T 4= AtH(Choie}t Rom, 2011).

aYEE g2 & {7 RS BEG] AH]
SIS o dAd] FU|ske prrteke] R
&0 vAe S FHE 7] A ol8-S
A3t 712 ARE Pl 2 TS st

1Z HE R oy

el

Az o

0 T
T

1. AIEEA 2 X2

AEAE 7% SHel $IXIEE Al (R1eRE)
Bl 2 397t AEo] AlofAA] ghe HoE, A
PEES T FHLERGNAT 77198 A8

Foepse] Eolg a8 wRE FF

< THEFATA FFAHF AN AAE 7]
TOF 210kghee] H=F Zdste] 20094 5¢ 31
Yol FJsar, SEE, ¢Zw Az, A 8
7, FH|(HET) T 5 A2T-2S Fof AFsut.
sl ETe) 4 Aade 24, ke 840,
25 APHIE AR ST SEER (EEEAE
H))o} sl ]y fake AlgedlA fEEE Al
< ol&sisitt. s ikt 4 A8 7
7} 150, 180kglhaz 83ttt da 210kgheel] 2
SOl ARG Aol WE FRER|(FE =E+97),
ANFfu, GBu Az FYFE 47 dEF
45,650, 3,500, 12,800kg/hee]JTh.

APTE EYFS A3 F 4xdmz FH89aL,
59 250l et sE Ak (40kgha) SHATH
59 kol TEt o|F, ek ApjgSe] g
GG A7 78 AEE(reemm)S Fd tiE]
(351mm) 118% Z7131500mH, 5, 6, 899 A5He
i d¥} vl

2. R7IRHY, EQF, MEX 27|ME 24

ST RS xSt 2 238 &, deka
= CNE4J7|(Vaiomax CN, ELEMENTAR, Germany)
= AL, H,SO,-HCIO, TG o ARE &
3ate] A2 Indophenal-blug, 14+ Ammonium
vandate, o] ICP(Inductively Coupled Plasma:
Labtam 8440, LABTAM CO. Ausrdig® ¥4
(RDA, 2003) 3}5TH(Table 1).

ERNEE AR BT FY §F 157Y HFe=R

Table 1. Nutrient concentrations and estimated amount of nutrients applied of organic materias in a sudangrass hybrid field

in 2009.

C N C/N P,O5 K,0O Ca0 MgO Fe Mn Zn Cu
Treatment - -

Nutrient concentrations
(%) (mg -kg™)
Livestock 336 1.0 33.7 1.00 1.96 0.80 0.42 1,291 415 179 81
Alfdfa 38.6 15 25.7 0.26 123 115 0.33 68 10 576 0.07
Oilcake 41.9 6.0 6.9 2.05 2.10 1.78 0.87 1,152 128 121 13
Supplied nutrient contents (kg - har®)

Livestock 7,100 210 - 210 410 170 90 27.1 8.7 38 1.7009
Alfdfa 4,500 210 - 30 140 130 40 0.8 0.1 6.6 0.0008
Oilcake 1,400 210 - 70 70 60 30 3.8 0.4 0.4 0.0432

Nutrient sources were not statistically analyzed, but the results were from abulk analysis derived from random samples of the

nutrient sources.
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Fig. 1. Installation overview of mineralization test tube in a
sudangrass hybrid field in 2009.
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Fig. 2. Seasona inorganic N (NOs; + NH,) concentrations at
depths of 0 to 30 cm in soil (A) and in test tubes (B) in a
sudangrass hybrid field as affected by nutrient sources in
2009. *Significantly different means among the trest-
ments for an inorganic N concentration at P < 0.05.
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Table 2. Soil pH, OM (organic matter), and macronutrient concentrations at a depth of 0~30 cm in a sudangrass hybrid field

at 30 and 90 days after treatmentsin 2009.

i Ex. cation (cmol* - kg™
Trestments Soi |' pH OM_1 Av. on_? ( g’)
1:9 (9-kg™) (mg - kg™) K0 Ca0 MgO
Initia soil
6.4 16 204 0.20 39 09
30 days after treatment
Livestock 6.3 12 176 0.04 44 0.8
Alfalfa 57 11 196 0.10 39 0.7
Oilcake 59 11 151 0.08 40 0.7
Chemical fert. 6.1 1.0 154 0.06 3.9 0.7
Control 6.5 11 136 0.07 42 0.6
90 days after treatment
Livestock - 14 162 0.16 41 0.9
Alfdfa - 11 132 0.14 3.2 0.6
Oilcake - 10 148 0.13 31 0.6
Chemical fert. - 0.9 140 0.06 31 04
Control - 11 136 0.06 41 0.8

No differences were observed within columns by Duncan’s multiple range test at P < 0.05.
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Table 3. Dry weights and nutrient concentrations in sudangrass hybrid at the 1st (22 July) and 2nd (19 August) harvest as

affected by nutrient sourcesin 2009.

Dry wt. (kg - ha™®)

Nutrient concentrations (%)

Treatment

1st 2nd N P K Ca Mg
Livestock 2,263 b 7,082 34 0.03 48ab 117 0.46
Alfdfa 4200a 6,530 36 0.02 49a 0.69 0.91
Qilcake 4,263 a 6,398 34 0.02 42ab 0.63 0.55
Chemical fert. 3,768 a 6,058 3.2 0.03 38b 0.37 043
Control 1,447 b 5735 37 0.03 46ab 0.55 0.49
Significance <0.05 NS NS NS 0.05 NS NS

Means separation within columns by Duncan’s multiple range test at P < 0.05. NS = not significantly different.
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Fig. 3. N and P,Os use efficiencies of sudangrass hybrid as
affected by nutrient sources in 2009. Different letters top
columns indicate significant difference by Duncan’'s mul-
tiplerange test at P < 0.05.
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