ISSN 0252-9777(Print)
ISSN 2287-8432(Online)

2K (Korean J. Crop Sci.), 59(4): 521~525(2014) DOI : http://dx.doi.org/10.7740/kics.2014.59.4.521

ZA}

Hu
rn
1=
[k}
ook
o
oM
X
mjo
10
rol
|m
L
m
)
ne
H
OHl
H
42
M0
rol
_El
bl
H

Effect of Mixed Seeding between Triticale and Legume crops for
Increasing Protein Contents in Forage

Sang—-Kyun Cho, Young-Jin Oh, Hyeong—Ho Park, Yun—-Woo Jang, Tae—Hwa Song, Jae—Hwan Noh,
Tae-Il Park, Kwang—geun Park, and Hyeon—-Jung KangT

Department of Rice and Winter Cereal Crops, NICS, RDA, Iksan 570-080, Korea

ABSTRACT This study was conducted in the central
northern area that has a smaller production of winter forage
crop compared to the southern areas, in order to identify
the optimal mix of seeding, mix ratio and seeding method.
The results showed that among the mixed seeding of triticale
and crimson clover, the mix of triticalet+crimson clover, mixing
ratio is 8:2 (w/w), had the largest dry weight of 1,462
kg/10a, which was more than either single seeding of triticale
or crimson clover. Although there were no total quantity
differences between different mix ratios, there were differences
in quantity between sowing types with broadcasting seeding
is more than in narrow strips seeding. In forage value of
mixed seeding combination, crude protein contents in single
seeding of crimson clover showed the highest value at 17.2%,
and in single seed of triticale showed the lowest at 7.4%.
In mixed seeding combination the crude protein contents were
highest in triticalet+crimson clover, mixing ratio is 7:3 (w/w), at
9.0%. The mixed seeding between triticlale and legume crops
will helpful for increasing forage value.

Keywords : triticale, legume crops, mixed seeding, forage,
crude protein
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Table 1. Agronomic characters of mixed seeding combination and ratio between triticale and legume crops.

Triticale

Legume crops

Seeding combination cold Heading plant height No. of plants cold Flowering plant height No. of plants
resistance  date (cm) (ea/m’) resistance date (cm) (ea/m’)
.. BS 0 5.11 131.4 867 - - - -
Triticale
NS 0 5.11 129.0 617 - - - -
Crimson clover BS i i i i > >8 33 >80
NS - - - - 5 5.8 54 516
Triticale(8)+ BS 0 5.11 130.0 813 5 5.8 71 94
Crimson clover(2) NS 0 5.11 129.4 519 5 5.8 70 79
Triticale(7)+ BS 0 5.11 130.1 818 5 5.8 70 120
Crimson clover(3) NS 0 5.11 129.8 443 5 5.8 72 112
Triticale(8)+ BS 0 5.11 1304 842 9 - - -
Hairy vetch(2) NS 0 5.11 129.6 543 9 - - -
Triticale(7)+ BS 0 5.11 129.5 820 9 - - -
Hairy vetch(3) NS 0 5.11 129.8 462 9 - - -
Triticale(8)+ BS 0 5.11 130.1 842 9 - - -
Alfalfa(2) NS 0 5.11 129.6 529 9 - - -
Triticale(7)+ BS 0 5.11 129.5 824 9 - - -
Alfalfa(3) NS 0 5.11 129.0 452 9 - - -
Triticale(8)+ BS 0 5.11 131.7 820 9 - - -
Red clover(2) NS 0 5.11 129.1 548 9 - - -
Triticale(7)+ BS 0 5.11 132.1 822 9 - - -
Red clover(3) NS 0 5.11 130.7 433 9 - - -

BS: broadcasting seeding, NS: sowing in narrow strips



TAE BHHE &Y T AT E

d=& H(Table 1) eel= EEALLS dF°l 7Fssl
o TS TUI FIAE EuboA e o] A1
CERME AT Be T e dF T LARIITH
7 EFEALE sl R Eupel duf mE 2k
on, AHSI R SEURUR dupel Ty mE Itk
232 ER AL dupo A AupAlof= 131 em, Zubof A

129 em2 2 zpo|7} glolen, EuptollA whuleat vt
T ol whE 24 #pel7h jlo] EREAY dutel 2
S2u e gupolA v wE
2% 2kol= fllen Zutol A 71 em2 uto] v L)
<t ol= ECEALTe] Fe R ek Az YEnt
m fAles EFEAY dut A Aol 86771 ©]
AL z2upAlo = 617702 Abufoll A gokal, EutoME E
EALEAHEERZH(Q2) 2oIA Abuk= 813742 =
ut 51970 Blsf g3tem, ESEAL(N+AHESIAZH)
Zeol A vjsgt AIE o Zufof] wis) AkutoAf ZHA)

|

ZEH L FAEE ZM Zat 523

ST WGRES o 4 itk AYLFEH oL Tt
A7 5807 Z7E SIGAE A7) Tk ghteh. Enbo]
At EdEAA@FaYETRAQ) EaelA At 94
Az zat 1940 vls) Bokom, EeleAATAY L
2H|(3) ZGNAE Aol Al AR5t ot EelelAY
sob uloeh %S Bk

E2|E|H|Yn} SoixiE Snxd U U0 L2 HESEF

EfEALY F4EY Szt 9 v TE 10a
T AErds BU(Table 2), 5 430 o g E
e A Y Thutol| A Ak} A] 1,433 kg, 9} Alofl= 1,126 ke,
EYYAL@)+AHEZZH(2) Euto| A Ak Al 1,464 ke,
Zu}k Alofl= 999kgo] L, EREAY(N+AHEZEH(3)
Satol A Akal A] 1,462 kg, ZIFAo]= 895 kgo|glal, =
I8y thujo| A Alal A] 488 kg, R} A] 294 kg 2
EYEALRHIHESZZHQ)NA ol 7HE Eo E

Table 2. Yields of mixed seeding combination and ratio between triticale and legume crops.

Triticale

Legume crops Total

Seeding combination Fresh weight

Dry weight

Fresh weight Dry weight Fresh weight Dry weight

yield (kg/10a) yield (kg/10a) yield (kg/10a) yield (kg/10a) yield (kg/10a) yield (kg/10a)

N BS 4,367a* 1,441a - - 4,367a 1,433a
Triticale
NS 3,333b 1,126b - - 3,333b 1,126b
, BS - - 1,950a 488a 1,950a 488a
Crimson clover
NS - - 1,125b 294b 1,125b 294b
Triticale(8)+ BS 4,227a 1,418a 181d 46¢ 4,408a 1,464a
Crimson clover(2) NS 2,875b 958b 161e 41d 3,036b 999b
Triticale(7)+ BS 4,207a 1,413a 192¢ 49c¢ 4,399a 1,462a
Crimson clover(3) NS 2,519b 851b 172¢ 44cd 2,691¢c 895¢
Triticale(8)+ BS 4,033a 1,418a - - 4,033a 1,418a
Hairy vetch(2) NS 2,764b 916b - - 2,764b 916b
Triticale(7)+ BS 4,150a 1,427a - - 4,150a 1,427a
Hairy vetch(3) NS 2,398b 803b - - 2,398b 803b
Triticale(8)+ BS 4,133a 1,389a - - 4,133a 1,389a
Alfalfa(2) NS 2,764b 932b - - 2,764b 932b
Triticale(7)+ BS 4,283a 1,473a - - 4,283a 1,473a
Alfalfa(3) NS 2,398b 785b - - 2,398b 785b
Triticale(8)+ BS 4,150a 1,399a - - 4,150a 1,399a
Red clover(2) NS 2,875b 950b - - 2,875b 950b
Triticale(7)+ BS 4,217a 1,422a - - 4,217a 1,422a
Red clover(3) NS 2,426b 846b - - 2,426b 846b

BS: broadcasting seeding, NS: sowing in narrow strips
* DMRT 0.05%
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Table 3. Forage value of mixed seeding combination and ratio between triticale and legume crops.

Mixed seeding combination CP NDF ADF TDN
. BS 7.4d* 59.4a 35.5a 60.9a
Triticale
NS 7.3d 59.5a 35.8a 60.6a
BS 17.2a 52.2b 35.4a 61.0a
Crimson clover
NS 17.1a 52.3b 35.4a 60.3a
. . BS 8.3¢c 57.8ab 35.3a 61.0a
Triticale(8)+Crimson clover(2)
NS 8.5¢ 57.0ab 34.3a 60.2a
. . BS 9.0b 56.4ab 34.4a 61.7a
Triticale(7)+Crimson clover(3)
NS 8.9b 56.9ab 34.0a 60.4a

CP : Crude Protein, NDF : Neutral Detergent Fiber, ADF : Acid Detergent Fiber, TDN : Total Digestible Nutrient

*DMRT 0.05%
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