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Effects of Drainage Depths on Agronomic Characteristics, Yield and Feed Value

of Sorghum X Sudangrass Hybrid for Silage in the Paddy Field of Lowland

Sang Moo Lee’
Department of Animal Science, Kyungpook National University, Sangju 37224, Korea

ABSTRACT

This study was carried out to investigate the growth characteristics, yield and feed value of SorghumxSudangrass hybrid for silage
according to the drainage depths in the paddy field of lowland. The experimental design was arranged in a randomized block design
with four treatments and three replication. The drainage depths of four treatments were Ocm, 20cm, 40cm and 60cm, respectively.
Plant length, leaf length and leaf number were not significantly different, but leaf width increased as the higher the drainage
depth(p<0.05). The number of dead leaf was higher in the order of 60cm > Ocm = 40cm = 20cm treatment(p<0.05). Green degree
was higher in the order of 20cm > 40cm > Ocm > 60cm treatment(p<0.05). Stem diameter and stem hardness increased significantly
as drainage depth increased from Ocm to 60cm(p<0.05). Also, fresh yield, dry matter yield and TDN yield increased as the higher the
drainage depth(p<0.05). Crude protein and TDN content were the highest in 40cm treatment(p<0.05). Crude ash was higher in the
order of 20cm > 40cm > Ocm > 60cm treatment(p<0.05). ADF and NDF content were the highest in Ocm treatment(p<0.05). Total
mineral content was higher in the order of 20cm > Ocm > 40cm > 60cm(p<0.05). Free sugar content(fructose, glucose and sucrose)
was the highest in Ocm treatment(p<0.05). Total amino acid(EAA+NEAA) was higher in 40cm than the other treatments(p<0.05).
There is a difference in the content of ingredients(crude protein, TDN, mineral, free sugar and amino acid) according to the
treatments. But considering dry matter yield and TDN yield, SorghumxSudangrass hybrid cultivation is advantageous to set the
drainage depth of about 60cm in the paddy field of lowland.
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Table 1. Chemical properties of the soil before experiment
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pH oM T-N Av.P,0s Ex. cation(cmol” kg™) CEC
(1:5) (%) (%) (mg/kg) Na Ca Mg (cmol" kg™)
6.52 2.61 0.16 89.16 0.57 0.14 3.98 0.92 9.2
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Table 2. Effects of drainage depth on agronomic characteristics and yield of Sorghum xSudangrass hybrid in the paddy field.

Drainage depths

Items

0 cm 20 cm 40 cm 60 cm
Plant length (cm) 296.5£12.7% 302.1£10.2 313.3£6.6 299.9+15.2
Leaf length (cm) 93.243.4™ 93.3+4.9 99.4+2.5 101.9+4.7
Leaf width (cm) 5.5+0.3¢ 6.240.5" 7.120.2° 7.240.8°
Leaf number (No.) 8.7+0.7" 8.4+0.2 8.9+0.4 9.3+0.6
Dead leaf (No.) 1.5+0.2° 1.0+0.3° 1.4+0.5° 2.340.5°
Green degree (1-9) 7.5+0.2° 8.1+0.4° 7.9+0.2% 6.4+£0.2°
Stem diameter (mm) 8.5+0.5 9.9+0.7° 11.1£0.7° 12.3+0.4°
Stem hardness (kg/cm?) 1.3£0.2° 2.0£0.1° 2.340.2° 2.4+0.4°
Fresh yield (kg/ha) 74,683+2,660° 88,149+2,697° 88,200+3,174° 91,229+4,298°
Dry matter yield (kg/ha) 20,312+750° 24,067+923° 24,625+724° 27,869+1,230°
TDN yield (kg/ha)” 12,215+446° 14,274+659° 14,839+401° 16,609+706"

D, 9(good) - 1(poor), ?: total digestible nutrient, ns :

not significant.

sbed Means in a row with different superscripts are significantly different(»<0.05).
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Table 3. Effects of drainage depth on chemical compositions of Sorghum xSudangrass hybrid in the paddy field

cultivation(DM. %)

Drainage depths

Items
Ocm 20cm 40cm 60cm
Crude protein(%) 5.5+0.2° 6.6+0.2° 7.6+0.1° 5.140.3°
Crude fat(%) 2.0+0.1™ 2.4+0.1 2.2+0.3 2.10.1
Crude ash(%) 5.540.1° 6.140.2° 5.7+0.2% 4.4+0.1°
ADF(%) 39.240.2° 37.5+0.9° 36.3+0.5° 37.120.4°
NDF(%) 58.6+0.8" 54.4+1.1° 53.840.4° 55.8+0.4°
TDN(%) 58.0+0.1° 59.3+0.7° 60.3£0.4" 59.6+0.3°

ns : not significant.

*b¢ Means in a row with different superscripts are significantly different(»<0.05).
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Table 4. Effects of drainage depth on mineral contents of Sorghum x Sudangrass hybrid in the paddy field cultivation(mg/kg)

Drainage depths

Items
Ocm 20cm 40cm 60cm

Ca 1,832.3+£121.3™ 2,050.7+56.6 1,933.1+34.5 1,955.9+12.4
Co 0.2+0.0"™ 0.2+0.0 0.2+0.0 0.2+0.1
Cu 5.5+0.5" 5.840.1° 5.940.1° 3.940.2°
Fe 9.5+0.4° 10.1£0.4° 11.0+0.5° 19.7+1.7°
K 10,170.1£22.0° 11,575.6+98.4° 8,401.14249.0° 7,605.8+398.94
Mg 1,012.7+17.7¢ 1,121.4420.5° 1,248.7+56.5° 992.0+28.7°
Mn 43.9+2.6™ 47.8+2.5° 50.7+2.3 40.6+2.3°
Mo 0.1+0.0™ 0.1+0.0 0.1+0.0 0.1+0.0
Na 21.9+1.6° 25.842.6 36.0+4.8° 20.7+3.1°
Zn 20.4+1.8™ 20.6+3.1 22.442.7 14.742.6
Cd 0.1+0.0™ 0.1+0.0 0.1+0.0 0.1+0.0
Cr 5.3+0.1™ 4.8+0.6 5.5+0.6 4.7+0.7
Ni 2.1+0.4™ 2.2+0.1 2.340.0 1.940.2
Pb 0.3+0.0"™ 0.3+0.0 0.3+0.0 0.3+0.0
Total 13,124.44215.3° 14,865.5+137.0° 11,717.44350.1° 10,660.6+382.8°

ns : not significant.
*bed Means in a row with different superscripts are significantly different(»<0.05).

Table 5. Effects of drainage depth on free sugar contents of Sorghum xSudangrass hybrid in the paddy field

cultivation(mg/100g)
Drainage depths
Items
Ocm 20cm 40cm 60cm
Fructose 3,207.9+145.1° 2,216.8+115.6° 1,962.7+85.8" 1,644.7+140.9°
Glucose 3,375.9+283.6 2,585.3+168.1° 2,085.9+138.4" 1,857.5£71.4°
Sucrose 5,202.5+143.4° 4,391.7+79.4° 2,595.6+£133.4° 2,013.7+139.6¢

abed Means in a row with different superscripts are significantly different(p<0.05).

=04 HiRAY] WE eSS, S SRIEA, £ THE7] flsiA wie- S85H McDonald(1982)= A1EA|9] 210
gA WR) ESES AESH A vl BT oA Al s A A 533 IE uijAl= glucose, fructose, sucrose X raffinose 2
2 WF B} 83% vl FEW B 6% UERITRe B T S0 Davies et al. 2002 3 F WL 7P BEE A
T 2o} BUSHTE EE i et al Q009)S = Bl AAelA|  AelASE -84 ESIRWSCo] 9Bt AR 4 9
§ 8o BT AR AN R B i EGIN = ] AR} Bk sisick. w2l B A1
AR AFLAS St o ol Siok Hsch e 2l B0 oA FAT o] thES] A ¥ Sl
2E AASH] g 0ecmTE 7|5(100%) 2% Stof A A5 A wEE 57t = EYIA Al A9 2 A& Hslo
Hid, =2 Zlol7} 60cm= 23t 7= Fructose, Glucose % gk 1t oA =ieto] digt At7h Hasicta 47+ gk
Sucrose g0l 27+ 51.3%, 55.0% H 38.7%0] SfF= Lt o}
2hA w2 FeE Q5] feEfd AR A Aok A 5. MO BN
S e Hi=2 Zlo7} xStk A wRkEo] FAdo| Al R
53], 280] felge B2 vIE Mol S S4 o e oo tae o9t 20k des 2101 T o]
07 AFKDanner et al. 2003) 7| wjE] F2] ARIAS

:

LA 5 gepolt| Ak E AJH JLof|A] leucine TEFO| 7
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Table 6. Effects of drainage depth on amino acid contents of Sorghum x Sudangrass hybrid in the paddy field cultivation

Effect of Drainage Depths on Yield and Feed Value

(mg /100 g).
Htems Depth of drainage ditches
Ocm 20cm 40cm 60cm
Threonine 128.6+14.2% 135.5+15.3® 164.2+14.4° 102.5+8.6°
Valine 291.8+15.5" 311.1£12.2° 392.5428.3° 248.3+14.0°
Methionine 19.6+3.0° 23.6+2.7° 10.5+0.9° 17.5+2.8°
Isoleucine 116.3+18.2™ 111.4+11.1° 151.3+18.5° 94.6+8.1°
Leucine 338.2421.2% 377.6+20.7° 467.3+18.1° 285.4+16.9°
Phenylalanine 215.5+12.4% 232.5+15.0° 278.7421.0° 184.6+11.4°
Histidine 77.6+7.0° 81.7+5.4° 103.7+8.6" 68.4+5.7°
Lysine 246.4+17.9% 245.2+3.2° 267.7+15.2° 205.4+14.1°
Arginine 104.5+11.2° 109.6+9.7° 149.4+12.7° 99.345.6°
Sum of EAA" 1,538.5+53.6" 1,628.2+59.3 1,985.3+101.5° 1,306.0+43.3°
Serine 138.8+3.9° 173.8+4.5° 216.5+8.6" 143.5+4.2¢
Glutamic acid 486.3+7.1¢ 624.1+14.1° 754.5£19.7° 476.5428.2¢
Proline 168.9+12.1° 202.3+14.0° 248.5+11.0° 129.1+5.2¢4
Glycine 182.2+14.2™ 179.8+14.1 225.5+28.8 152.5+14.1
Alanine 291.8+14.2% 312.6+11.3° 392.5+28.4° 248.3428.1°
Tyrosine 34.5+5.7° 43.8+2.7° 68.7£1.1° 25.6+1.8°
Asparatic acid 289.4+6.9° 396.4+22.6° 451.2+14.6° 261.0+4.7°
Sum of NEAA? 1,591.9+11.6° 1,932.8+29.3° 2,357.4437.3" 1,436.5+21.5¢
Total(EAA+NEAA) 3,130.4265.2° 3,561.0+88.6° 4,342.7+138.8" 2,742.5+24.5°

EAA" : Essential amino acid, NEAA? : Non essential amino acid.
ns : not significant.

*b¢ Means in a row with different superscripts are significantly different(p<0.05).

o] $-85}131 11, methionine g&fo] 71 W Ao et
Hth & Yo opieAl FRFS ¥R Zo|lb 40emTrt
1,985.3mg/100g2A 7P =2 X5 BAH ¥ v Zlo]
7} 7 A9 60cmT= 1,306.0mg/100g8 7 Fe 5315
LERATHp<0.05). Foxeiets wEo] v] o]t
of lojx= 3= 5 Glutamic acid?} 7P 7] Tyrosine©|
7P W2 RS UeRllth § ] g4 opu|ieAl R g4
oAl ZA5HA 40cm > 20cm > Ocm > 60cm A2+ &0
2 UeERdth(p<0.05). & goh| Ak Ea+1] "ol
RS Goolu|ieAly} v Porobn|ie4to] gFFo] =9k 40cm
T7F Bk AT Hlste] fojHoR =A YERTHp<0.05).
Kim et al (2012)%} Lee(2015)= FAJoh|wARS B35t At
chil 2 slefo] &2 o] oAt glefo] A UEkL B13le
™, Chiang 5(1972)% &35 5 5FA R 59 o)At &
TS B4 oMz ZehiAgRFo] &2 Zlo] ofn|i Akt
Fol A VEhdths At 23Rl vl A] £ oM E X5

V. 2 9f

2 ATE ARLERE e IERs BRSSO o &
Hj$=2 Z1o]E 0 cm, 20 cm, 40 cm 1831 60 cm= *]2]5}3L 0]
of I FSEA, 7948 2 IFE S48 vl AESIIH. =
L A 2 Ao Aol w79 A A7t yehA] ¢k
UAE, FEL R Zo)7} 4205 FoFoE AXl= Ao
2 YEPHTHp<0.05). 181 skl ¥ 4= 60cm > Ocm >
40cm > 20cm* 02, =MEE 20cm > 40cm > Ocm > 60cm
T 0% =7 YERRTHp<0.05). F9] F719t B vz 2
o7l Ae5E RO E EoME AR YERTHp<0.05).
W5, 84w 2 TDN SN Hie Zop} 2e42
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Rojo® B2 S Uehitkp<0.05). 2T 8 TDN
Sk 40emT7t 7H %A Lhebdrp<0.05). 23l e
20cm > 40cm >0cm > 60cm 0= =A| UYERFTHp<0.05). ADF
S NDF & 0om Ael7olld] 7] ebdet (005). % 5]
& 3ES 20cm > Ocm > 40cm > 60cmT- <=0 &, -G2]F(fructose,
glucose and sucrose) 2 Ocm > 20cm > 40cm > 60cmT- &
0= A UeHTHp<0.05). FHdop| Al RS 20 emE7} 7t
% S 60emT7} 71 A Uehdel(pe0.05). olite] Ase &
Yol 2 ), Hel ol et ARG, TON, 5712 el
0 PAolulieth Sk olrt AL 7% 47 W TDN 4%
< IERIPE AR 1= BRI Tt S Al
= v oIS G0om HER Sk Zo] felel,
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