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Characteristics of Emergence and Growth of Sorghum at Various Soil Salinities and

Seeding Methods in Reclaimed Soil

Sun Kim"', Jin-Hee Ryu', Chae-Hoon Paik', Su-Hwan Lee', Yang-Yeol Oh', and Jeong-Tae Lee'

ABSTRACT This experiment was conducted to establish a cultivation system for sorghum in reclaimed soils. Pot experiments
were used to test the effects on seedling establishment of sowing depth, soil water content, and soil salinity using seeds of
Nampungchal-susu and Hwanggeumchal-susu in reclaimed soil. Field experiments were also conducted to examine differences in
growth characteristics and yield production, by sowing time, and planting distance. The result of the pot experiment, examining
seedling establishment at various sowing depths revealed that, it was the highest 76.7% when the seeds were sown at a depth of
3 cm. Seedling establishment did not differ with soil water content between 10~30 kpa and at 51~70 kpa. No effects of seed
moisture absorption before sowing were observed. Seedling establishment showed no differences with soil salinity below 3.2 dS
m™', but decreased with Salinity above 4.8 dS m™. In field experiments to assess the effects on seedling establishment ratio of
sowing time, Nampungchal-susu was revealed to have a high seedling establishment ratio following sowing on June 15.
Hwanggeumchal-susu did not exhibits effects of sowing time, on seedling establishment ratio but exhibited higher seedling
establishment when in low soil salinity conditions than when sown in high soil salinity conditions. With respect to yield, the yield
of the seeds sown on June 15 was higher by 13% for Nampungchal-susu and by 29% for the Hwanggeumchal-susu than that those
sown on June 25. With respect to soil salinity, the yield at a soil salinity of 3.2 dS m™ was lower by 23% than that at 1.6 dS m™" or
lower for Nampungchal-susu, and was lower by 30% Hwanggeumchal-susu. With respect to planting density, both breeds showed
the highest yield at 60x10 cm. These results suggest that a sowing time of June 15 and a seeding distance of 60x10 cm are

appropriate for sorghum in reclaimed land.
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2(sorghum bicolor L)= YA A o] 738t &2 ofx g
7171 dAtA =Rl AlERA 2 A 29 400 mm o519

59} 22 ot 2|93 AR A E FAOE Aujg
oL Axof gt HAlo] 7J3tAlEo|tiBennett ef al., 1990;
Khosla et al., 1995), QFS 824=9] 50%0°] S3tsh, &
Hgo] o Hlg 97 A& 4| AEo|m(Wiedenfeld
e al, 2010) 4317 ARl ) AL okl
el El= AEAE S 733t Holl £3cKKim et al., 2013a).
g o] AlE2 A wigste] EF Pcﬂ] 7|27} A
A FAZIZE YT wEAY =& S o] daET]

ujEo Aujxe] B Wi B35 Aol aEH(Yun,
T, 2009), AR et E Sako] oS ek

tHAllam et al., 2002; Kaushik, 2005).
A D) Gl SopAetE B

Dzt Alepalshl (National Institute of Crop Science., Wanju 55365, Korea)

fCorrespondmg author: Sun Kim; (Phone) +82-63-238-5314; (E-mail) sunkim@korea.kr
<Received 10 March, 2017; Revised 5 July, 2017; Accepted 13 July, 2017>

© = Box|9 XIS gREIBULK|] 9o, 0|9

FHEIY SHE SYUH

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



234 OHEIX|(KOREAN J. CROP SCI.), 62(3), 2017

THA = T2 AafiekE SHo=

Y= Pt 22 dAtEo] pE
T} kol st AGH(Hwang ef al., 1989)E A|ZLS
Al A A3t Do E oAgstal AaS g oR
717] $1gt WhErF A BF o] /N E e w(Son er al.,
1994), AlASAE A-g4E Aol w3t dAFE0] o] Fo
A (Im & Hoang, 1977; Lee et al., 2003; Kim et al.,
2013a), =UYFFAEEY ESHsEol e S} 5
o W3t A+t %= =YL JTHKim ef al., 2014; 2016). E 7t
A BN A AlRAES Qe of FEEES =ol7] 9
off H]® o] FFet AlHRe] el A7E o] o] #|(Shin er
al., 2005), Ryu et al. (2015)= AWM EE 713X AujA|
&S JHE Y= 129%, UL 214%, HE= 110%= 7+
Foli 7ol AHTE walov], a0 4BS A
785 1ol Azt Auirgol A= ojof g FRIE AT

= T AMESe] dsol 4
Al E71= BEY 9F

o
fu
ol
ek
55
s
o
H
4z 4

1T =T
N
N
%o,

N
o
e
rlo
Am
o,
i
o
PN
N
o)
)
N

q] ]

O.

. | =9 g 2
| 918 Seluretol A thEA R Auje i 44
FPEet e A 7)o T om
1 ool T A AR S s
A Au7)1eS YA Agstaon 1 Ang

2 1o Mo jor BN
rY e

B A2 43 (sorghum bicolor L.)o] YA A Ajulj 7]
< N3zl f1ste] 2013978 201437kA] Asfieke] At
w A FEAY 24" S Al EAelA

1ehe ZHAA] A o] fREY]] 22T EFAM(TIAAF
FAAEY Sstch. o] EoFel olafs B4 I 6ol

z

RIATE B} Zhe}, Gt R 2k (Nampuongehal-susu)
¢} 4 (Hwanggeumchal-susu) S ©]-8-5t0] EYds
= o

a2
H Hede A=) SAell potA| ATt EHAHE HAs)
A3 potA| Ao A e FAF BF Zol, BFA] Bk
i FEEGY] Ak 5ol duedt 7] A viAe
K 2 80 Al vt Ak

YRS W E7|WZHpotAlE)
Bx IE oY YRg W £
Aukg 787 EORIAFIE)S uhfste] st o

E&FS pot (Zo]100 cmx 5 0]40 cmxF720 cm)of| %13}
of 83t 3 20131 5% 269 = FAE AEW Y
%, Zoll em, 2 cm, 3 cm, 4 cmE 53 & EOF%
st A wote] gt 7 52 A

|-&5to] ESFg-20] 20~30 kpao] +A|H=% sto] ukF
T 300 YmEdt 2 ARSI

(]

)
ofi
Ok
El
H
00
>
i
ot
ot
filo
=
!
W
S of 0
Z
“:s -
w B
d =
S N
N
g
£ X
wh
T
oo O
i
g ok

3
e
]
Mo
Pl
P

oS
o2
ofr
HT
il
=
o0
oL
w2
o B
o

T
ofi
ol
M
m
O
4>
o |
31_',
ofl
tlo
-

l
(9,
IS
5
o

2
i
H
o
A=)
P
o
tlo
BN
>,
ofi
>0
i

' Ho
a

Iy

6dSm’, 32dS m! £ 5%
o] ECe A& EoF
CHE HAdE9HH(=% 91%)
tol Hses WA H
e BEYYEE 4 10 aF Aa(@E4dEE) 9 ke, QI
A7 kg, 7HEIEA7E) 7 ke, E]H] 1,000 kg, A 3](0]44]
a1) 200 kg AlB[SIIh o] & A% =EHY & WET|E
o880 o] 20 cm, % 80 cm= FEFAT FAlo A
F PEZE(0.03 mm)OE ESFHS &
o, 6€25 T 2417 AA wpEekqlch ukE A
7 60 cmo] F£7F 10 cm, 15 cm, 20 cm & 3} 0w, HA
Hdof] 2474 2 em=7|2 S & 5 589 TAE 23
cm Zlo|= uEste] S F 200 199 & 122 H7I
T &Eskeeh AR WA AER 30 MR shglon,
Al v 2= W3 H(Randomized complete block design,
RCBD) 3 ¥Hgo g w233l A= =710 Aso] &
TR E] AFA E20EE sANNEALZAV (S

_O‘L
.o}rﬁ
h

ot
ot
=1
X3
AN
=
)
tm
oo
o
ot Hd
o
of

SN

A, 1995)0] ofa) HEAS 2ARE 5 0] Raln
Ho | mAS o3 thS X2 75C AR oA 48
A7

(

P AN & AGRE AEFA, ol ST, 100
=

%, 10 aF 5L 27 AT EF S 2

L

i)

o

rlo



ZHEX] == THHOIM ETETTYA LFTEO| ME LT X E_EY 235

Y B 9 A2 CEdTe71ed, 200000 2 2003) FAHE] RSl AeiE Y] gz A
stof A sH3iTh ofof whe} AZFHAEFA Y H PR L] ¢
o #F A FAE AAANA BEFS sEdFel vE =23

77t W DE o THgstol QmaTh $50) ASERE 25 AT Table

2). BRI ARES BAA $A0 A PEes

HEE A Z7|48(pot) = BRI BAO] 50~60%2] Y& ey
uhE 4ol Ji&(Table 1) EF2, Fadss i, Fedess 9T TiEte dEeo] ot FobA
B3 em ZoloA 2 YEeS eIt 4 3098 FHA T4 A 66~68%2 Y& UERTh HE
& 2AME TR 242 A9 HsiRloy BESF 2Ho Pras P g A FAE = JAsk 5
uhEE 232 em ofsto] vFH A2 AL E717F | e TeAA TotE FAATIAARE JAA A= &
oA ARl UoiA] 4 T ol 3 emoIR TF  BRGai BokeRael WAl WAT FA} 72
sk o] AR Aoz BE, A7 FAke] wobgol Aol7} gtk FAAReL B
A A ThEE SAE REEGETE Bo AREE  SRgwho] B2 10-30 kpai 2 poto] 24417 W0

| W ol A 82%F Uehgont iR Al Rol7t glel,

ehilsd, 1 9ol Rt EoRTE g
o |

EopuTt 2 R T Naol2 o A% AuHoz Y 2N o AxF 2710

il
l-'O
:(I)g
=
o
(¢
t
2
t
N
)
il

Table 1. Emergence rate and plant height of sorghum as affected by sowing depth of seeds in the pot experiment.

Seeding depth Nampuongchal-susu Hwanggeumchal-susu
(cm) Emergence rate (%) Plant hight (cm) Emergence rate (%) Plant hight (cm)

0 56.7° 41.9° 63.3" 40.1

1 50.0° 49.3* 56.7° 40.0

2 56.7° 45.7% 46.7° 426

3 76.7° 48.8° 90.0* 45.5

4 63.3" 45.3% 66.7% 44.4
DMRT (P<0.05) * * * ns

* Soil moisture content : 20~30 kpa

Table 2. Emergence rate and plant height of sorghum as affected by soil moisture content in the pot experiment.

Soil moisture Seed soaking Nampuongchal-susu Hwanggeumchal-susu

content time Emergence rate Plant hight Emergence rate Plant hight

(kpa) (hr) (%) (cm) (%) (cm)

No soaking 54.0 29.0 68.0 * 31.5

10~30 24 38.0 29.9 82.0 * 29.2

48 56.0 23.7 62.0 *® 30.0

No soaking 60.0 28.2 68.0 ® 323

31~50 24 44.0 27.7 46.0 * 25.5

48 54.0 36.1 46.0 ° 28.9

No soaking 50.0 322 66.0 ® 31.4

51~80 24 60.0 27.1 44.0 ° 26.1

48 54.0 28.6 66.0 ® 29.1

DMRT (P<0.05) ns ns * ns

* Seeding depth : 3 cm
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Table 3. Emergence rate and plant height of sorghum as affected by soil salinity in the pot experiment.

Soil salinity Nampuongchal-susu Hwanggeumchal-susu
(ds m™) Emergence rate (%) Plant hight (cm) Emergence rate (%) Plant hight (cm)
0.8 72.0° 49.6 74.0° 46.9°
1.6 70.0° 40.5% 60.0°° 37.2%
3.2 58.0° 35.9° 56.0° 34.5°
4.8 44.0° 32.2° 48.0° 33.2°
DMRT (P<0.05) * * * *

* Soil moisture content : 31~50 kpa
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Fig. 1. Emergence rate of cultivated species as affected by soil salinity and seeding time in a reclaimed field.
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Fig. 2. Maturity characteristics of seeds as affected by soil salinity and seeding time in a reclaimed field.
T : Seeding time

Table 4. Maturity characteristics of Nampuongchal-susu as affected by soil salinity and seeding time in a reclaimed field.

. Soil Seeding Culm Panical Culm  Shoot dry Pamcal Panical Se;ed 100 seed Yield Of.
Seeding g . . weight  numbers weight/ . rough grain
date salinity  density length length diameter meter per er plant  per m? lant weight or 10a

@ m") (em)  (m) (cm)  (mm) plant (g) PP P P @ P

[€9) (n) (2 (kg)
16 60x10 1624 233 204 104.8 417 130 253 1.930 3%18(')3)3
y 60<15 1623 231 219 1342 54.1 87 333 2077 2(8887'16)b
, 60x20 1531 242 217 1613 69.4 65 425 1930 2(7853'79)b
15 - June 253'0 v
32 60x10 1397 223 187 113.1 412 124 205 1718 ) c
, 60x15 1294 232 19.0 1134 03 82 254 1577 2(0693'68)de

y 60x20 1292 230 193 130.8 47.0 62 288 1760 1(75%74‘)6
16 60x10 1420 244 201 104.8 417 113 253 1.930 2é67'52)a

y 60x15 1362 256 214 1342 54.1 75 333 2017 BLLb

(76.4)

, 60x20 1351 228 223 158.0 68.4 57 437 1910 2?775'12)1’
25 - June 194'1 v
32 60x10 1337 226 194 834 34.5 11.0 177 1867 o) c
, 60x15 1290 240 214 93.2 43.9 73 237 1897 1(7532'17)"‘1
y 6020 1290 240 214 109.0 49.6 55 2990  1.640 1(64‘;09)“

P-value (Seeding date) 0.0068 0.2693  0.087 0.1363 0.0861 0.20 0.0413 - 0.0633
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Table 5. Maturity characteristics of Hwanggeumchal-susu as affected by soil salinity and seeding time in a reclaimed field.

. Soil Seeding Culm Panical Culm  Shoot dry Pan.lcal Panical S?ed 100 seed Yield Of.
Seeding .. . . weight  numbers weight/ . rough grain
salinity density length length diameter meter per 2 weight
date @S m"  (cm) (cm)  (cm) (mm)  plant () per plant per m plant (@) per 10a
(g (n) (2 (kg)
1.6 60x10  140.7 24.1 21.1 124.4 43.1 11.6 26.4 1.710 3(()17(')%)3
” 60x15 1304  24.0 21.0 114.0 52.0 7.8 33.5 1.833 2603 be
(84.6)
” 60x20 1304  24.0 21.0 122.2 57.0 5.8 40.8 2.120 2(3767'7())Cd
15 - June 217'2 N
32 60x10  135.1 22.5 20.5 103.5 413 9.1 23.8 1.620 - 8
(70.6)
” 60x15  133.0 242 19.4 109.5 42.5 6.1 27.2 1.680 1(6553.79)de
” 60x20  127.1 23.1 19.0 110.1 50.6 4.6 31.3 1.763 144.0 ef
(46.8)
1.6 60x10  134.0  23.0 19.0 83.0 35.0 11.0 20.0 1.867 2(1791'12)Cd
” 60x15  129.0  24.0 21.4 93.2 43.9 7.3 26.7 1.897 1954 de
(63.5)
” 60x20  129.0 24.0 21.4 109.0 49.6 5.5 33.7 1.640 1(8650.12)ef
25 - June 201'7 ”
3.2 60x10 1373 22.5 17.5 77.1 37.7 9.4 21.4 1.770 ! oe
(65.6)
” 60x15  131.6 233 19.8 87.0 43.1 6.3 27.7 1.743 174.1 de
(56.6)
” 60x20  128.2 23.2 20.1 93.6 45.0 4.7 29.8 1.677 140.2 f
(45.6)
P-value (Seeding date) 0.4475 0.1093  0.4182 0.0001 0.1250 0.8493  0.0652 0.0129
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Table 6. Changes in physico-chemical properties of soils before and after field experiment.

Analysis time pH EC OM N ¢ P20s Ca K Mg Na
Y (1:3) (dS/m) (g/k)g (%) (%) (mg/kg) cmol./kg
Before experiment 7.2 ;g 5.05 0.04 0.29 46 2.0 0.80 2.1 0.72
. 6.87 0.69 5.33 0.06 0.31 92 3.4 0.62 2.1 0.48
After experiment
6.82 24 5.46 0.07 0.32 151 3.6 0.92 23 2.05
I FEHA7] gEoR AZtEw, 32 dS m'ef A TE el 6d15Y wFoM e EFET A
=7 e Naohahe e 244 ¥old ddddef & Aot 69259 o Me FFES47) Ak

2 vEow Az,

2 w7k o] vls) ol AT glo] AALS
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