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Seed Blending Effect on Growth, Yield and Feed Value among
Four Winter Cereals for Whole Crop Silage

Jung Il Ju, Seung Su Lee, Ji Hong Yoo*, Joung Jun Lee**, Ki Hun Park**

and Hee Bong Lee***

ABSTRACT

The overwintering crops, barley, wheat, oat and triticale etc, have been received in korea as high-quality
roughage for round-baled silage making as livestock feed. Studies were carried out to evaluated the effects
of seed blending on growth, yield and feed value between barley and wheat, triticale and oat, respectively.
The results are summarized as follows : The barley was declined in the growth and spike’s size as affected
by sown as mixed seeding with triticale, but not effected with oat. The total fresh yield were increased by
grown as mixed seeding with wheat, triticale and oat, but the dry matter yield were not significantly
increased because of the low percentage of dry matter and the decrease of barley's growth. The neutral
detergent fiber (NDF) and crude protein content were increased by seed blending, but acid detergent fiber
(ADF) and digestible dry matter (DDM) content were decreased. The feed value was improved by seed
blending of barley and wheat, but not significant at seed blending of ftriticale and oat. Because of the
flourishing tillers, difference of heading date and abundant leaves of oat, the optimum crop for mixed
seeding with barley for increment of forage productivity was oat in middle area of korea.

(Key words : Seed blending, Whole crop silage, Feed value)
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Table 1. Comparison of growth characteristics among barley, wheat, triticale and oat for
forage use grown by seed blending

Species Heading  Maturing Culm length Spike length Leaf (cm)
Crop Variety date date (cm) (cm) Length  Width
Barley Youngyang 26 April 31 May 95 4.3 14.3 1.6
Wheat Geumkang 4 May 8 June 87 8.8 18.1 1.0
Triticale ~ Shinyoung 6 May 11 June 116 10.2 22.9 1.2
Oat Samhan 16 May 11 June 91 17.3 25.1 1.0
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Table 2. Comparison of yield component and rough grain yield among barley, wheat, triticale
and oat for forage use grown by seed blending

Species No. of spike 1,000-grain No. of grains  Rough grain

Crop Variety per m’ weight (g) per spike yield (kg/10a)
Barley Youngyang 571 28.4 49.3 670
Wheat Geumkang 685 45.6 20.1 513
Triticale Shinyong 513 32.0 42.1 551
Oat Samhan 1,072 25.8 20.8 481

Table 3. Comparisons of growth characteristics according to different seed blending ratio
between barley and wheat for whole crop forage use at paddy field

Barley Wheat
Seed blending Culm Spike 100-plant Culm Spike 100-plant
(Barley : Wheat) length length weight length length weight
(cm) (cm) (9) (cm) (cm) (9)
100 : O 96 44 217 - -
70 : 30 93 4.3 205 78 7.2 184
50 : 50 93 4.0 206 87 8.0 176
0 : 100 - - - 84 7.1 177
R 1007 E719F o)t UEFS FopAE o 21% Wolxlal, oju] Ha|e} Wl o]akgs H]
oIt wEbs wejel He w3t ¥ &2 53:47=A W] HlEo] o 3% U ©
of WA= FYF Berb = ol of  obxrh wEbd welel HE Efete] 9Fs
sto] 7Pgo] AolA| i AP AEAY] dEE W HE o Hlgte] F o]t BolA=
o] TayE T AFol AstH Aowm wds gyl Ak $H 2 F(1979) EFLEET
2 F3t

Aol o2 FES A 45 B
2kg g7l doka skl B Aol e
[

r
Moo
M =2

=
o A% AN et Ag S

A
=Rasial wejel "Ae gEeta 7 FedER E7]00A
A ERHIES 2kl AEAe W Hel  olAhs ddd vs 4 FeEE Axd
oF el o]AbE XA AN(Table 4), ]  EFO® A oxtw 7] AEFY AN
wat dpgo]l | gzt dpgel] vt} ofAb4rh &2 Table 52 Ztk
At codop w9} F7 WS 70 : 30 H 1B oz} gFA] Ao A o]ate] x| s)
&= u}*s}fﬂ ojabrE W] Wt mhgel v = HlEe] 6L1%ell o Bl Eiu|go]
ato] 23% Wolxal oju] W& M| = 50%= SolX|W 59.9%= X|AgYelA o]ite]
70:3024 A ERHIEI 2 FFoIdth. AAGE HlEo] oF 02% #AAHATh wEbA

uelsh W 50 ¥ 50 MEE EFsel BEs  wel B FFT w o) Bl b
WoFolAE g e WA wEe] Mg opw ol opw melsh Al vsje] 4



Ju et al.: Seed Blending of Winter Cereals for Whole Crop Silage

Table 4. Comparison of number of spikes according to different seed blending ratio between
barley and wheat for whole crop forage use at paddy field

Seed blending No. of spikes per m’
(Barley : Wheat) Barley Wheat Total Index
100 : 0 495 0 495> 100
70 : 30 427 183 609° 123
50 : 50 316 284 600° 121
0 : 100 0 645 645° 130

*Means within a column followed by the same letter are not significant by duncan’s multiple range test at the
5% level.

Table 5. Dry matter distribution between spikes and culm according to different seed blending
ratio between barley and wheat for whole crop forage use at paddy field

Seed blending Barley Wheat
(Barley : Wheat) Spike Culm Spike Culm
100 : O 61.1 38.9 - -
70 : 30 61.1 38.9 455 54.5
50 : 50 59.9 40.1 44.4 55.6
0 : 100 - - 42.9 57.1
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Table 6. Forage fresh and dry matter yield according to different seed blending ratio between
barley and wheat for whole crop forage use at paddy field

Seed blending Yield(kg/10a)
(Barley : Wheat) Fresh Index Percenrﬁlgteerof dry Dry matter Index
100 : O 2,681° 100 41.6 1,116%* 100
70 : 30 2,696 111 35.3 1,049° 94
50 : 50 3,056" 114 36.2 1,107 99
0 : 100 2,885° 108 36.1 1,042 93

* Means within a column followed by the same letter are not significant by duncan's multiple range test at the
5% level.
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Table 7. Feed value according to different seed blending ratio between barley and wheat for

whole crop forage use at paddy field

Seed blending ADF NDF

CpP DDM

(Barley : Wheat) (%) (%) (%) %) RFV
100 : 0 19.2 65.0 6.6 737 105.5

70 : 30 229 53.1 6.6 708 124.0

50 : 50 24.4 452 75 69.6 1432

0 : 100 19.3 487 8.7 73.7 140.8

Table 8. Comparison of growth characteristics according to different seed blending ratio
between barley and triticale for whole crop forage use at paddy field

Barley Triticale

Seed blending Culm Spike  100-plant Culm Spike 100-plant
(Barley : Triticale) length length weight length length weight

(cm) (cm) (9) (cm) (cm) (9)

100 : O 96 44 217 - -

70 : 30 91 41 183 111 10.7 351

50 : 50 91 35 114 99 9.1 309

0 : 100 - - - 116 12.2 321

—208—



Ju et al.: Seed Blending of Winter Cereals for Whole Crop Silage

oA 2Hge] Abol7t 10em wi9]e] ol wj
= Al Aol §le AolRtal skl
A= ESEALS Bels A2 3
Aol7k Z Rt ohuEl AFehs AlEe] Aol
= "o Aol wiste] Haje] Aol A
ol W Hom Halrk

A EES 2Elete] EPs o By
ob EzjEzldel olitE 2AREE AaK(Table
9), “IF He] T SFo] st G ET]
EAID w2} mkgo] o2t A9

< melel AP ELENYS 70:30 Y]
2 GEE o g Hel d v
Foll mlsto] 14% WobxlaL ofm ‘JF Helst
AP EEALL] o]Ae] MEE 74 1 26
omx wBe7h AAshs HlEo] of 4% H ¥
obTh ¥ melet A
o 50 MlEE Egete] uRgEw Folit
‘B v gpFe] Hske] 6% AolHL,
ojuf nejel ERfE|AAL] o]Ar HEE 51
4954 He|e] wEo] of 1% ¥ wobxh w

ste] b Al EfEAYLY] B4
wejo] Hgte] Homz EEAUS] ZijH]

Fo] FoldFs ZA w*ow B 7k 24|
S HEe Z7EE Qow Jehgd. a4
I 5(1979)> H %% EpAulell A mPe

olabrel AxYsTt 7 EEIF 2ol U;}a}

A, A2l & TdE= A2l E o)i, o4
o] A7) sellA AFel7k AT
o

A AP AAFE AR O
Bt EYEALS &5 72 FEE

71 olats &

3 5 ARFor 741LL o|2tz} F7]¢]
B2 Table 109} 2t}

we gz gpgo] nlste] Hele] E3ujgo
50%% Stolx|H K o]ito] xpA|shE HIES
oF 28% #Aa¥E AES Yehidch 1y
EEALL @2 gy 2o EEAY
o] EupA] ojate] AA|EH= HFo A= WE)

o(l

_4

Table 9. Comparison of no. of spikes according to different seed blending ratio between
barley and triticale for whole crop forage use at paddy field

Seed blending

No. of spike per m’

(Barley : Triticle) Barley Triticale Total Index
100 : 0 495 0 495" 100

70 : 30 419 146 565° 114

50 : 50 240 227 467" 94

0 : 100 0 376 376° 76

* Means within a column followed by the same letter are not significant by duncan's multiple range test at the

5% level.

Table 10. Dry matter distribution between spikes and culm according to different seed
blending ratio between barley and triticale for whole crop forage use at paddy field

Seed blending Barley Triticale
(Barley : Triticale) Spike Culm Spike Culm
100 : O 61.1 38.9 - -
70 : 30 60.5 395 313 68.7
50 : 50 58.3 41.7 30.1 69.9
0 : 100 - - 319 68.1
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Table 11. Forage fresh and dry matter yield according to different seed blending ratio
between barley and triticale for whole crop forage use at paddy field
Seed blending Yield (kg/ T‘OZ)
. Triti Percentage of dry
(Barley : Triticale) Fresh wt. Index matier Dry matter Index
100 : O 2,681° 100 416 1,116 100
70 : 30 2,827° 105 36.8 1,039° 93
50 : 50 3,047° 114 35.6 1,086 97
0 : 100 3,143° 117 33.2 1,045 94

*Means within a column followed by the same letter are not significant by duncan’s multiple range test at the

5% level.

Table 12. Feed value according to different seed blending ratio between barley and triticale

for whole crop forage use at paddy field

Seed blending ADF NDF CP DDM RFV
(Barley : Triticale) (%) (%) (%) (%)

100 : O 19.2 65.0 6.6 73.7 105.5

70 : 30 26.6 63.9 6.8 67.9 98.8

50 : 50 28.2 58.5 8.1 66.6 105.9

0 : 100 28.4 54.4 9.1 66.5 113.7
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Table 13. Comparison of growth characteristics according to different seed blending ratio
between barley and oat for whole crop forage use at paddy field

Barley Oat
Seed blending Culm Spike 100-plant Culm Spike 100-plant
(Barley : Oat) length length weight length length weight
(cm) (cm) () (cm) (cm) ()
100 : 0 96 4.4 217 - - -
70 : 30 93 4.4 228 81 15.6 76
50 : 50 94 4.3 248 80 16.6 76
0 : 100 - - - 86 16.8 87

Table 14. Comparison of number of spikes according to different seed blending ratio between
barley and oat for whole crop forage use at paddy field

Seed blending

No. of spikes per m’

(Barley : Qat) Barley Oat Total Index
100 : 0 495 0 495 100
70 : 30 387 363 751" 152

50 : 50 342 496 838" 169

0 : 100 0 1,294 1,294° 261

* Means within a column followed by the same letter are not significant by duncan’s multiple range test at the

5% level.
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Table 15. Dry matter distribution between spike and culm according to different seed
blending ratio between barley and oat for whole crop forage use at paddy field

Seed blending Barley Oat
(Barley : Oat) Spike Culm Spike Culm
100 : O 61.1 38.9 - -
70 : 30 60.5 39.5 49.5 50.8
50 : 50 50.8 40.2 49.2 50.8
0 : 100 — — 49.0 51.3

Table 16. Forage fresh and dry matter yield according to different seed blending ratio
between barley and oat for whole crop forage use at paddy field

Seed blending Yield(kg/10a)
(Barley : Oat) Fresh wi. Index Percentage of dry Dry matter Index
matter
100 : O 2,681° 100 41.6 1,116ab 100
70 : 30 3,099 116 38.9 1,206 108
50 : 50 3,271° 122 338 1,106™ 99
0 : 100 3,796° 142 26.9 1,020° 91
*Means within a column followed by the same letter are not significant by duncan’s multiple range test at the

5% level.
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Table 17. Feed value according to different seed blending ratio between barley and oat for

whole crop forage use at paddy field

Seed blending ADF NDF CP DDM REV
(Barley : Oat) (%) (%) (%) (%)
100 : O 19.2 65.0 6.6 73.7 105.5
70 : 30 22.6 64.7 7.0 71.0 102.1
50 : 50 26.3 60.1 74 68.1 1054
0 : 100 33.7 58.5 8.6 62.3 99.1
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Table 18. Summary of seed blending effect between barley and wheat, triticale and oat,

respectively
Seed blending Total no. of 100-plant weight Forage fresh Dry matter
Combination crop  Blending  gpjkes pelr m2 of barley yield yield
with barley ratio(%o) (@ (kg/10a) (kg/10a)
30 123 94 111 94
Wheat
50 121 95 114 99
. 30 114 84 105 93
Triticale
50 94 53 114 97
30 152 105 116 108
Oat
50 169 114 122 99
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