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Influence of Nitrogen Rate on the Agronomic Characters

and Feeding Value of Forage in Sudan Grass Hybrid
Nam-Ki Cho-Chul-Su Yu

Summary

This study was carried out to investigate the effects of nitrogen rate on major agro-
nomic characters and feeding value of sorghum x sudangrass hybrid on volcanic ash soil
of Cheju-do. Application rates of nitrogen were 0, 10, 15, 20, 25, 30 and 35kg/10a.

The results obtained are summarized as follows :

1. Plant height, leaf length, leaf width, leaf number, stem diameter, internode length
increased as nitrogen rate was increased from 0 to 30kg/10 a, but slightly decreased at
35kg N/10a compared to control treatment (0kg/10a).

2. Fresh forage yield per 10a and fresh weight of leaves and stem per plant were
greatest at 30kg N/10a and decreased with decreasing nitrogen rate.

3. Heading of sudan grass hybrid was earliest at 30, 35k N/10a and delayed at
intervels of 2~3 days with decreasing nitrogen every 5kg/10a.

4. Crude fat and crude protein significantly increased but crude ash and nitrogen free
extract decreased as nitrogen rate was increased from 0 to 35kg/10a. Crude fiber re-
sponse to nitrogen rate was variable.

5. The were highly positive correlations between fresh forage yield and plant height,
leaf length, fresh weight of leaves, stem and panicle, crude protein, but negative

correlation between fresh forage yield and crude ash.
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Table 1. Ten days average maximum, minimum and mean air temperature, humidity and

precipitation during the experiment period in Cheju in 1991,

Month Temperature (C)
and Humidity Precipitation
Ten days Maximum Minimum Mean (%) (ma)
June Early 23.3 15.8 19.3 86.3 14.5
Middle 24.9 17.5 20.9 83.5 97.5
Late 26.7 19.2 22.6 82.8 84.5
July Early 26.6 20.2 23.0 93.0 232.0
Middle 29.3 21.6 25.1 95.2 48.0
Late 30.7 23.9 27.2 87.1 125.0
August Early 26.8 19.3 24.0 87.2 49.5
Middle 27.0 21.0 23.8 86.6 38.5
Late 25.6 20.0 22.8 83.7 185.5
September Early 27.4 20.1 23.7 83.8 4.0
Middle 24.6 18.7 21.3 80.1 0.5
Late 22.3 16.7 19. 4 84.0 51.0

! Measured at the Cheju Experiment Station.
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Table 2. Effects of nitrogen rate on plant height,
sorghum x sudan grass hybrid'

leaf and stem characteristics of ‘Pioneer 988’

Nitrogen Plant Leaf? Leaf? No. of Stem Internode
rate height length width leaves®/ diameter length

(kg /10a) (cm) {cm) (cm) plant {cm) (om)
0 182.1 79.6 5.9 10.5 1.5 23.0
10 194.5 79.7 6.2 12.1 1.7 24.2
15 241.0 86.8 6.5 12.0 1.8 25.2
20 260.3 89.1 7.5 12.2 1.8 25.8
25 277.8 90.9 7.9 12.6 1.8 27.5
30 281.3 92.4 8.0 13.1 1.8 28.3
35 273.9 9.2 7.6 12.0 1.8 27.9
LSD (5%) 12.9 5.1 0.4 0.8 0.1 1.5

! Data were collected on August 16
* The largest leaf

¥ Green leaves
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Table 3. Effects of nitrogen rate on days to haeding, fresh weight of leaves, and stem and sheaths

of ‘Pioneer 988" sorghum x sudan grass hybrid

Nitrogen Days Fresh weight (¢/plant)’
rate to

(kg/10a) heading Green leavs Stem + sheaths Total
0 75.0 38.8 83.1 121.9
10 72.3 47.9 125.7 173.6
15 71.6 59.3 147.4 206.7
20 70.6 88.5 176.9 265. 4
25 69.6 9.8 182.0 272.8
30 67.6 101.8 201.0 302.8
35 67.3 89.6 194.3 283.9
LSD (5%) 1.8 0.4 4.0 12.0

! Data were collected on August 16
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Table 4. Effects of nitrogen rate on length and weight of panicle, 1000 grain weight and fresh

forage yield of ‘Pioneer 988’ sorghum x sudan grass hybrid’

Nitrogen Panicle Panicle 1000 grain Fresh forage
rate length weight weight yield
(kg/10a) {cm) (¢/plant) 9 (kg /10a)

0 26.2 76.2 19.3 3136

10 26.2 87.3 19.3 4515

15 27.5 102.5 19.3 5388

20 28.3 108.1 19.4 6573

25 28.6 112.1 20. 4 8270

30 29.2 122.6 21.1 9628

35 27.5 92.4 19.7 7274
LSD (5%) 0.3 4.7 0.6 180

' Data were collected on September 7

Table 5. Relationship between various agronomic characters and nitrogen rate in ‘Pioneer 988'

sorghum x sudan grass hybrid'

Agronomic characters Regression equation R?
Plant height Y=172.57+5. 27X-0. 060X* 0.901
Leaf length Y=78. 15+0. 63X-0. 006X* 0. 840
Leaf width Y= 5.69+0. 10X-0. 001X* 0.840
No. of green leaves Y=10.57+0. 15X-0. 003X* 0. 836
Leaf weight Y=32.92+2. 78X-0. 020X* 0. 859
Stem and sheaths wt. Y=79. 86+5. 88X-0. 069X* 0.979
1000 grain weight Y= 4.47+0.79X-0. 006X* 0.705
Fresh forage yield Y=2692. 24+263. 97X-2. 790X* 0.820

2. @HE Bt

EF AR 2R o2 sudan grass @
o HHE B £ 64 RE upel 7o

EFX BAR R o2 HEE BEe %
F AR 13 g 35k BHEEA 1%
HHE 12.68%2 713 wota S 0.83%2
7h A& #ojgich

HESE |IEEANA 9.43%7} 714 Bk,
E# ARl woldel mel muxmes B
Pegdon, BF KARY 1Y B 35k
KRB = 6.85%% 713 =il

HEBME SBL TF 30k HmARNAE
40.58%2 7} wetow, 25k KEHEE, 20k
BHIE, 35kg FEMHIE, 15kg BEAES, 10kg §
HIE MAfZ 2 B =il R4 31.37
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Table 6. Effects on nitrogen rate on chemical composition of oven—dried forage in ‘Pioneer 988’

sorghum x sudan grass hybrid'

Nitrogen Crude Crude Crude Crude Nitrogen
rate protein ash fat fiber free extract
(kg /10a) (%) (%) (%) (%) (%)
0 4.05 9.43 0.83 ] 31.37 54.32
10 6.20 8.85 1.25 31.70 52.00
15 7.42 8.83 1.27 33.54 49.27
20 7.95 8.24 1.39 34.98 47. 44
25 9.13 8.12 1.81 37.48 43. 46
30 10. 68 6. 94 2.63 40.58 J9. 17
35 12.68 6.85 2.86 34.90 42.71
LSD (5%) 0. 04 0.10 0.04 3.30 3.56

%2 MR SRS AY 22 Hold

At BEEYS EILE A 54.32%2 7}
4 5L Holglon, BFE EARCl Wbl
oel Hxpez sl HEdd, X K
o) 30kg, 3Skgel WREANA K& 39.17
%, 42.71%2 F& Holgich

3. KHmMe aEmmtk
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7oA B ule} 2o
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% Wi, MERAEINE 8EY kol MRk
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o] 24 3% 4fRNE HIEY ER KEHEO
wmste A Jdehiddod, HikSHAe
o] HIRABAGR S Jebilo] ERel e+ F
Hix5e golale Mol

HENRS HE, ER FEH TE BE

KBS RS Fo MM derigos, T
HESE Eo HE HixSse Al
& ngch

EEe TE EEN KR 10a% LEKE
o EmES Eo) HMMES detigdn, HME
o EESESE ES M dehigos,
MEHTe SRS Bl M Jehigch

EES WY WE 10a% AHKE AE
B AEre) Eol MMe MESE Eo) 48
e HEkSAE MmE Ao MRS Jehd
gich.

MES 10a% AEKEAE BES Eo 4
Bl 2oin, (EEEN WEIE THES Eo
MRS noloo] fEMN MBS 10a% A
Wi mEEe) Eo) S Jehigich s
o EESESE S HI, fxse Al
IS vych HEAKE HESIE BE
o) g e 2o HEAE Eol HWE
ehiigln, HESE HMEWIE mEe 9
HEHE w9l
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Table 7. Simple correlation coefficients among

the various characters of ‘Pioneer 988’ sorghum

Plant Leaf Leaf Stem+ Panicle Panicle 1000 Fresh  Crude
Characters sheaths grain forage
height length weight weight weight weight weight yield protein
Leaf length 0.994**
Leaf weight 0.965** 0.961*
Stem +sheaths wt, 0.967** 0.946** 0.966**
Panicle weight 0.836** 0.855* 0.835* 0.814*
P:ant weight 0.980** 0.965%* 0.980** 0.990** 0.865*
1000 grain wt. 0.670  0.697 0.734 0.65 0.777* 0.679
Fresh for. yield 0.935%% (.934** 0.957** (.938** 0.889** (.949** (.874*
Crude protein 0.876** 0.846* 0.855* (.919** 0.563  0.865* 0.561 0. 829*
Crude ash -0.848% -0.833* -0.886** -0.906** -0.601 -0.857* -0.688 -0.874* (. 966*¢
Crude fat 0.500  0.466 0.449  0.397 0.418 0.457 0.498  0.515  0.309
Crude fiber -0.163  -0.122 0.0 -0.04 -0.119 -0.116 -0.16¢4 -0.145  0.04

*, % x Significant at 0.05 and 0.01 probability levels,

HEkoe L& MES A9 #He 2o
o, MW HBMESE ol5a MBI )
ok HEME HES B Fo MHe
2Rn a9 MEAx ofFd MG o
3t

% %

EF BAR ZR o2& Sudan grass9)
£F Y ARKE %9 HHEO vxe BB
ffd (Miller and Deyoe, 1964), +15¥ #&#4=}
AR B %ol =zt cp2ch(broyles and
Fribourg, 1959).

Mays % Washko(1961) & &% A& 8
M+ Sudan grasse| EEEC] wlsle] 50~60
% MUBHEZL Uddn sldeond, Williams
(1962), Fribourg(1974) & 10a% EIFEEo]A

respectively,

13. 5kg7k2] $RpnAl7)oll mel Sudan grasse)
BEE =2A #mAcn @i oy
2 Escalada % Plucknett(1977) = 10a% 2%
# FEhEel olslol 20~25k BF WIEZ K
EefF=t Btkalol Sudan grasse] &S
AlZichn #ifsheic

A Aol A& Sudan grass Mo H=E,
ER, BE EB %9 4% pEY BE &
H OAH KB £ 5% KARC 30k7tx
TAESFE A8l oy, 35k A fTo A=
Oa Faste Aol ol e fHEe
Sudan grass®| E# BA MEE W Hus
A 10a¥ 27k EF WKl 714 B%
3tk Johnson(1967) o #4%, % mA-L
27kg/10a MM o] Sudan grass 4%, K&,
dHel 7Hd BiFslche Edwards (1966) 9] #
&Heh 2 MEAE —HSE HEol 29
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EF AR XRol ¥ Sudan grassy
HEE 102l EF#E 0k BAEA HEHK
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B A L RS0l 24 (EAY Ao
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A 3z, &3 EF REc REB HH (E
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3t K, RAB BE 271, %o T4
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AlA BERed BEEE Fcoin Stalcup(1964)
€ #&siddd
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Tweedy ¥ Kern(1971) & ZFH K B
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wmAl cpa
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Broyles % Fribourg (1959) #ifiole ¥
el ot ERBKIL HEY A REE &
#E #BmAlgdEs Jung B Lily(1964) o #
#9o} Tweedy @ Kern(1971) 9] #i&ots —
B+ el
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