FA ZAFEA] (J. Kor. Grassl. Forage Sci.) 31(1): 47~54, 2011

Zhaol mhE = A A

DOI:10.5333/KGFS.2011.31.1.47

Effect of Drought Conditions on Growth, Forage Production and

Quality of Silage Corn at Paddy Field
Hee Chung Ji, Jung Ho Cho, Sang-Hoon Lee and Won Ho Kim

ABSTRACT

This experiment was carried out to know adaptability and forage production and quality of corn hybrid
for silage at paddy field of Jeonnam and Cheonan region. The growth, forage production and quality of
silage corn in normal condition showed much better than drought condition at paddy field. Among the
growth characteristics, ‘Kangdaok’ hybrids was somewhat strong for drought stress, then and good at stem

diameter, drought stress, sugar content,

stay green,

disease and insect resistance. Fresh yield of

‘Kwangpyongok’ and ‘Kangdaok’ hybrid at drought paddy field were the highest as 9,714kg and 9,126

kg/ha per ha among corn hybrids.

Among the ten hybrids, dry yield of ‘Kangdaok’ hybrid at drought

paddy field was the highest as 5,548 kg per ha. The result of this study showed that ‘Kangdaok’ hybrid
had good growth characters and forage productivity at drought condition and dry matter yield and TDN
yield also were 21.6% and 19.3% level compared with normal paddy field.
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Table 1. Chemical properties of paddy field in this experiment

Paddy T-N P,0s OM CEC Ex. Cat. (cmol/kg)

field P (%) (mghkg) (gkg) (cmolkg) K Na Ca Mg
NCPF*  6.12 024 10340  14.68 1498 1.30 0.67 6.10 2.10
DCPF*  6.03 0.10 40.13 1029 1092 0.53 0.27 533 1.91

NCPF (A) : Normal condition of paddy field, DCPF (B) :

b adlg 3] AW (1.5~2.5)0 vl %

A =0l 2.10 cmol/kgo] 3L 7HEZ

A =

A1 1.91 cmol/kg= A A1) AT (EX1H, 2006).

Table 2. Agronomic characters of corn hybrids

Drought condition of paddy field.

9 Table 3014 B vie} Av) SAMYSTE= 4
o AFdE A 157 FEAIEQ =R E
93d= 7P A THEER A= 78U R 15
o @EHom, P31seel HlEiA= 19 gk

1, FALE A HE EFES EFAR

[u—

for silage at paddy field on drought condi-

tions

Days to silking Stem height (cm) Ear height (cm)
Hybrids NCPF DCPF NCPF DCPF NCPF DCPF

(A) B (A) (B) (A) B)
Kwang-pyongok 8% 74b 285a 151a 137a 37ab
Kangdaok 9la 77a 287a 145ab 146a 41a
Cheonganok 87c 75b 252b 116abc 121ab 32ab
Kangilok 86¢ 75b 283a 132abc 127ab 32ab
Kyongdae 1 93a 78a 278ab 146a 136a 37ab
P3394 87¢c 75b 258ab 126abc 120ab 34ab
P3156 87¢c 79a 280ab 152bc 140a 38ab
P32P75 86¢ 76b 280ab 134a 130a 30ab
DK697 88c 77a 266ab 124abc 143a 30ab
P32T83 84d 75b 260ab Illc 98b 23b
Mean 88 76 273 134 130 33
B/A(%) 86.4 49.1 25.4

NCPF(A) : normal condition of paddy field, DCPF(B) : drought condition of paddy field.
* Means within a column followed by the same letter are not significantly different at the 5% level by
Duncan's multiple range test.
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Table 3. Continued

Stem diameter Drought stres : rating ]%ri)g

Hybrids NCPF — DCPF NCPF( = DCPF NCPF( = A))DCPF

(A) ®B) (A) B) (A) B)
Kwang-pyongok 20.1ab 12.5ab 2a 3bc 3.97abe 14.1ab
Kangdaok 20.6ab 14.0a 2a 4abc 3.83abc 14.3ab
Cheonganok 18.4b 12.3ab 3a Sabc 5.79ab 13.7ab
Kangilok 19.3b 12.8ab 3a 6a 4.72abc 14.5ab
Kyongdae 1 22.4a 14.3a 3a 3bc 4.80abc 14.0ab
P3394 19.1b 12.9ab 3a Sab 5.37abc 12.0b
P3156 19.5ab 11.2b 2a 4abc 2.37bc 14.8ab
P32P75 18.6b 12.7ab 2a 3bc 3.67abc 13.5ab
DK697 19.9ab 11.6b 3a 4abc 1.93¢ 14.8ab
P32T83 20.1ab 12.5ab 2a 3be 6.45a 15.2a
Mean 19.8 12.7 25 4.0 429 14.1
B/A(%) 64.1 160 328.7

Stay g{eegn*rating Insei:t gra;ing Diseai'se9 ritting
Hybrids NCPF( : DCPF NCPF( : DCPF NCPF( : DCPF

(A) (B) (A) (B) (A) (B)
Kwang-pyongok 2a 3c la la 2a la
Kangdaok 2a 4bc 2a la la la
Cheonganok 3a Sabc 2a la 2a 2a
Kangilok 4a Ta 2a la 2a 2a
Kyongdae 1 3a 3c 2a la 2a la
P3394 4a 6ab 2a la 2a 2a
P3156 2a 3c 2a la 2a la
P32P75 2a 3bc 2a la la la
DK697 3a 4bc 2a la 2a 2a
P32T83 2a 3c 2a la la 2a
Mean 2.5 4.1 1.9 1 1.7 1.5
B/A(%) 164 52.6 88.2

NCPF (A) : normal condition of paddy field, DCPF (B) : drought condition of paddy field.

* Rating : 1= strong (outstanding), 9 = weak (poor).

* Means within a column followed by the same letter are not significantly different at the 5% level by
Duncan’s multiple range test.
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Table 4. Fresh, dry matter (DM) and total digestible nutrients (TDN) yield of corn hybrids for
silage on drought conditions in paddy field

Yield (kg/ha)

. Fresh Dry TDN

Hybrids

NCPF DCPF NCPF DCPF NCPF DCPF

A) B) (A) (B) A) (B)

Kwang-pyongok 77,333a 9,714a 20,440ab 4,862abc 13,820ab 2,942ab
Kangdaok 79,167a 9,126a 21,810a 5,548a 14,360ab 3,315a
Cheonganok 68,611b 7,458ab 21,400a 3,158d 14,280ab 2,006ab
Kangilok 66,667b 7,014ab 18,460b 4,460bc 12,270ab 2,329ab
Kyongdae 1 65,722b 10,041a 18,440b 4,495bc 12,010b 2,709ab
P3394 68,167b 7,986ab 20,010ab 3,950cd 13,930ab 2,717ab
P3156 78,139a 7,008ab 19,390ab 3,280d 13,280ab 2,968ab
P32P75 79,778a 7,520ab 20,600ab 5,058ab 14,270ab 2,992ab
DK697 79,556a 5,781b 19,900ab 4,821abc 13,510ab 1,858b
P32T83 73,778ab 7,520ab 21,900a 4,110cd 15,050a 2,556ab
Mean 73,692 7917 20,235 4,374 13,678 2,639
B/A(%) 10.7 21.6 19.3

NCPF (A) : normal condition of paddy field, DCPF (B) : drought condition of paddy field.
* Means within a column followed by the same letter are not significantly different at the 5% level by

Duncan’s multiple range test.
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Table 5. Acid detergent fiber (ADF), neutral detergent fiber (NDF) and crude protein (CP), in
vitro dry matter digestibility (IVDMD) of corn hybrids for silage on drought conditions

in paddy field
ADF (%) NDF (%) CP (%) IVDMD (%)
Hybrids NCPF DCPF NCPF DCPF NCPF  DCPF NCPF DCPF
(A) ® (A) ® (A) () (A) ®
Kwang-pyongok  24.5a 22.3b 44.3ab  46.2c 6.8a 4.5a 70.7¢ 73.2a
Kangdaok 24.0a 29.1a 46.8ab  57.2a 7.8a 4.0a 70.7¢ 64.1e
Cheonganok 22.0ab 27.3ab 41.8b 52.6a 6.8a 3.5a 75.5a 66.7d
Kangilok 25.4a 30.7a 47.5a 57.8a 6.0a 3.9a 70.7¢ 65.1d
Kyongdae 1 24.8a 28.6a 47.8a 54.5a 6.9a 4.7a 74.0ab  65.5d
P3394 20.1ab  28.5a 40.5b 49.6¢ 6.7a 4.9a 74.7aa  66.0d
P3156 22.5ab  28.1a 459ab  40.3d 5.9a 3.8a 71.4b 66.1d
P32P75 23.9a 24.6b 43.1b 48.2b 5.8a 3.9a 71.1b 67.2¢
DK697 24.1a 28.8a 473a 53.5a 6.9a 4.0a 70.4b 63.7¢
P32T83 18.2b 22.5b 37.8¢c 45.2d 6.7a 4.3a 76.8a 69.3b
Mean 23.0 27.1 443 44.7 6.6 42 72.6 66.7
B/A(%) 117.8 100.9 63.6 91.9

NCPF (A) : normal condition of paddy field, DCPF (B) : drought condition of paddy field.
* Means within a column followed by the same letter are not significantly different at the 5% level by

Duncan’s multiple range test.
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