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Whole Crop Silage Rice-Barley Double-Cropping System Using a Direct Harvesting Method Centered on the Rice Variety
“Tachisuzuka”. TESHIMA Nobutaka, So MIYAKAWA, Takahiko KAKIHARA, Meguru SHIMOKAWA and Takeshi BABA(Fukuoka
Agriculture and Forestry Research Center, Chikushino, Fukuoka 818-8549, Japan)Bull. Fukuoka Agric. For. Res. Cent. 4:91-96(2018)

In order to establish a whole crop silage (WCS) rice-barley double-cropping system in Fukuoka Prefecture using a direct harvesting
method centered on the high-feeding-value rice variety “Tachisuzuka,” we examined yield and feed composition, and the relationship
between transplanting or sowing period and ear emergence period in “Tachisuzuka” and WCS barley. In addition, we estimated the
number of workable days while considering the harvest period and rainfall risk.

Stem and leaf dry matter yield, high nutritional composition, and neutral detergent fiber digestibility were high in the “Tachisuzuka”
variety, and little variability was observed in these characteristics between 20 and 60 days after the ear emergence period. Under standard
cultivation conditions in Fukuoka Prefecture, the ear emergence period in “Tachisuzuka” was September 8 or 9, with very little
variability due to transplanting period. In the case of WCS barley, rapid accumulation of dry matter yield and high nutritional
composition occurred between 20 and 30 days after the ear emergence period. The ear emergence period in WCS barely cultivated
under standard cultivation conditions was between March 27 and April 13, with considerable variability depending on sowing period.
The findings of the study were as follows: (1) the harvest period for “Tachisuzuka” extends from September 23 to November 28, which
includes 37.1 workable days, while the harvest period for WCS barley extends from April 16 to May 13, which includes the equivalent
of 12.5 workable days for WCS rice; (2) the number of workable days for the entire double-cropping system is 49.7 days, which exceeds
the 45 days required to keep harvesting and ensiling costs for WCS rice under 2,500 JPY per round bale.

[Key words: rice variety "Tachisuzuka", rice-barley double cropping system, direct harvesting method, whole crop silage]
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MR O M B E % K N S & HNDFE O #E 0 & NDFYH
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720 WCSHA A 25 2 D i B SURE BV 3 3L 2 o & WA 2 & it
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HNIAIIZE CITHEFEI#%20~30 i (T ~IVH) (25 7- 9,
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Wb EBEHOFMEICMZ D Z ERARETHDI EEZD
N5, ko TWCSHA A A X OFEMIINBERIXZ D % F HiFE
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s (kg/10a) kS (W%, %)
A ISR R BN SEFER
I S A R e e

e R (%) B R R CP  NFC+EE NDFom ADL ADL+Si “NDL CP  NFC+EE NDFom ADL ADL+Si ., NDFd,,
LR Hk=R

2014 1 9/12 3 3.1 831 787 44 6.8 26.7 56.7 2.3 5.1 63.4 6.8 27.8 55.6 2.3 5.1 63.4

m 9/23 14 35.7 907 787 120 5.4 34.0 51.8 2.8 5.8 61.0 4.9 32.6 53.5 2.3 5.1 62.9

m 10/8 29 42.0 1, 141 921 220 5.0 41.6 45.7 2.7 5.4 59.9 4.3 36.1 51.4 2.3 4.9 62.5

v 10/21 42 43.3 1,093 878 215 4.6  41.1 46.4 2.8 5.8 59.6 3.8 35.6 52.3 2.4 5.2 62.2

vV 11/8 60 42.3 1,181 932 249 4.7 41.3 45.9 3.2 6.4 58.0 3.9 35.0 52.4 2.9 6.1 60.5

2015 1 9/17 2 24.8 1,075 1,036 39 7.8 23.4 57.7 2.8 5.6 62.0 7.8 23.9 57.1 2.6 5.4 62.4

m 9/28 13 32.6 1,258 1,175 83 7.0 32.6 50.8 2.7 5.4 61.0 6.8 32.1 51.2 2.4 5.0 62.1

m 10/14 29 36.4 1,344 1,188 156 5.8 39.8 45.8 2.4 4.3 61.0 5.4 36.8 48.8 2.2 4.0 62.6

vV 10/28 43 38.2 1,284 1,113 171 5.4 39.2 46.2 2.7 5.4 60.1 4.8 35.5 49.8 2.4 5.1 61.8

vV o 11/11 57 39.9 1,378 1,158 220 5.1 40.1 46.0 2.7 5.2 59.8 4.5 34.8 51.2 2.5 5.0 61.7

2016 I 8/31 3 28.7 1,101 1,044 57 7.3 25.0 59.2 3.0 5.5 61.3 7.3 25.8 58.3 2.9 5.3 61.7

m 9/13 16 33.2 1,363 1,191 172 6.7 30.7 54.9 3.3 5.5 59.7 6.6 28.7 56.7 2.9 5.0 61.4

m 9/26 29  34.9 1,577 1,250 327 6.1 38.7 48.3 3.1 5.2 58.8 5.7 31.3 55.3 2.9 5.1 61.0

vV 10/13 46 38.0 1,605 1,247 359 5.6 41.6 46.2 3.3 5.5 57.8 5.1 34.0 53.6 3.1 5.3 60.3

VvV 10/25 58 39.1 1,666 1,302 364 5.3 42.0 46.1 3.2 4.8 58.1 4.8 35.2 53.0 3.0 4.4 60.4
NS | 3 28.2¢0 1,002° 956*  47* 7.3* 25.0° 57.9* 2.7 5.4 62.2° 7.3* 25.8% 57.0*° 2.6 5.3 62.5°
i 14 33.8° 1,176% 1,051* 125% 6.4° 32.4° 52.5° 2.9 5.6 60.6% 6.1° 31.1% 53.8% 2.5 5.1 62.1%
m 29  37.8¢ 1,354 1,120° 234" 5.6 40.0° 46.6° 2.7 5.0 59.9% 5.1¢ 34.7° 51.8® 2.5 4.7 62.0®
v 44 39.8¢ 1,327% 1,079%® 248> 5.2°¢ 40.6° 46.3° 2.9 5.5 59.2% 4.6° 35.0° 51.9* 2.6 5.2 61.4%
\Y 58 40.4° 1,408° 1,131" 278° 5.0° 41.1° 46.0° 3.0 5.5 58.6° 4.4° 35.0° 52,2 2.8 5.1 60.9"
LY RATHTIS SRR <0.05 <0.05 <0.05 <0.05 <0.05 0.74 <0.05 <0.05 0.23 <0.05 <0.05 0.11 <0.05 <0.05 0.45 <0.05
BT D Pl s <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.29 0.51 <0.05 <0.05 <0.05 <0.05 0.21 0.59 <0.05

1) NDICPZ B\ N/-fE

2) FFNCHWT, RAeLGFMICEEZ (P<0.05) HY
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E3XK WCS AAA LXDINFERHARINE R HE & AKX S
O R HIE (kg/10 a ) FRBFE Sy (R %, %)

U AR o FEORE| %% (%) N N NDF
e B RIEE CP NFC+EE NDFom"  ADL W

2013 1 3/26 0 15.8 344 - - 11.4 26.9 52.9 1.6 65.7

i 4/ 5 10 20.4 541 454 87 7.6 25.9 59.8 2.6 63.0

m 4/15 20 25.0 706 570 136 6.3 33.3 54. 7 3.1 60. 2

vV 4/25 30 26.8 818 569 250 5.8 35.1 53.6 3.4 58.9

2014 1 4/ 3 0 19.4 394 - - 9.1 25.0 59.9 2.5 63. 1

I 4/14 11 26. 4 630 489 141 7.0 33.0 55. 1 3.1 60. 5

il 4/25 22 29.4 878 560 317 6.2 39.4 49. 5 3.2 59.0

v 5/ 7 34 39.2 1, 060 495 565 5.9 46. 9 43.0 2.8 58.7
S 1 0 17.6 22 369 - - 10.2* 26.0°* 56.4°* 2.1* 64.4°
i 11 23.4° 585 ° 472 % 114 7.3° 29.5°* 57.4°* 28" 61.8°"
i 21 27.2 ¢ 792 ¢ 565 P 227° 6.2 36.3> 52.1% 3.2" 59.6°
v 32 33.0 ¢ 939 ¢ 532 % 408 © 5.9° 41.0° 48.3° 3.1" 58.8°¢
Ay R <0.05 <0.05 0.53  <0.05 <0.05 <0.05  <0.05 0.16  <0.05
BIT2DPHE A <0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1) NDICP % B\ 7= 1fE
2) RFNZHRNT, B0 5MICEREZE (P<0.05) &Y
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EESEAE (X1) (2T DImEIRREIE-0. 93 22 0, )
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T5L, 82.6H% D 9AI0HICHFE & 720, BEAN
I0AFTE LTH BRI IARRE L2 Lo T,
HASEMGER7HE (2016) ICXkb L, 6390
TESEER D TR <, BRI X & T HEE IR
—ELENTEBY, KBoER L I 5, £7-, HF
PISENTEMBE Y & 1COERD LS, MRS 2
HEFEERTS T2 EHEE SN, FRRICWCS A4 A ¥ T,
127 1HICEET S L, MW 1298% 0 4H 9B &
20, FBREANISHFIRT D & YT 8~ 9BRFREH]
#% LT, KR L EEI R E <, AEHRIRN FEME X
DY 1COERD LGS, HEWIT 6BRERI®RT D &
HE S, 2 oO[EmIEEEE (1975) L54%E (1992) @
wmE L —HT 5,

HEREIZHONWT, SRIOHEICHW-RIRT — 21
HIHEH TOEBOMTIE/ARL, $z, BHRAHESCH Y-
D, WCSHA A L CIIHKGMSE, HIGSRMEL Sk
ThHH-OMEROBEITIRELI D EEZLND, £
DETROREWIREREZ B ONIZZ LD, B - &
BEHA &R D AR OHEEIXFTRETH D LI T& 5,

3 IEHMOETIEREEETREBBOKRE
BEISEMORREMICB T D (726390 LWCSH

E LI &, 2TH TR 7 MR E & f
EOETRELIEMERELE 681 LT,

WEISGFEMOYEHEE LT, =599 Tl 6710
~30RICBMT 2 &, HEEIE 98 8~ 9R LD,
FUIZ B HAU FE B oD AR 15~60 1 & 2/ b1 5 &,
IVREIARTIZ 9A23H~11H SHD4THM L 72 o7, 1E%
AHEH BUE3T.LH L7220, FERAITCIE, EME & K
MNEWEL 9], DAWEIT 6| Th o7, (72599
OULFERA B L OMEZE ATRE B 3L, D RClIZe Wit skl
D 5 B RA~REEA RIS Y35 (FED 2015),
DT LR TS M 2 AT 5 2 & TIESIR B &
OEERBER R Z LR T2 H RN E DN TERNR, (126
T Tl IIMETHLRBEOIRI G LN,

WCSHA A A X TIX11H16H ~12 16 HIZ#ER T 5 &,
HFE T SH2TH~ 4A13H &72 0, IAEMIRT HFE
#%20~30H? 4A16H~ 5H13HM28HM, {EXwHE
HUX18.8H L7220, AERBITIL, EWME & LB EN LW
X 7], DR VWEIL 8lElTh o7,

T EREGFHOEERE B EERFTT 5124720, WCSH
F A LXOHAINE (MT~IVHOESE) 1% 1725330
(I~VHDFEE) © 3550 2METHLHI-D, HEY
7= 0 OEERERNE LEES, ua—A<—/L 1Y%= D
EZERER Y 300 2RBELEEBZOND, £ TR 34
D 2% F U TWCSHA RICHERE L, ZEIEAFIOIEXTHE
H# & sRDT-, TOFR, 16 TI9. TH L 720, FIK
BITIE, ERE & BB L VET 8lal, D ARVE
el TH -7,

AOWT BN FEREIZ X AWCSH A A DOINFERTL 22X N2 1
— L _— L EY 720 2,500 L FIZT D72 DI LB
EERBER IR, FE S (2015) OWENHRE TS &,
A5 HPL EE 2D, 7290 3@ E A RWCSD 22 EHE
REFEREE T 228, (EEFRERENIST. 1A THV4I5HIC
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F4X T=699h] EWS BFALXOHEBEHMOKEICAWN -T—2HE
R - SR Wi A n HH A FEHE (R 7 oo/ ME Fe KA
WCSHHA = 7 2012~2016 36 BAEH 6/21 4 6/10 6/28
M7= B3390 HAREHA 9/ 9 3 9/ 5 9/18
FEHE~ HFEH B 2 (V) 80 73 90
HEEIE H £ (X1) 2 1 4 -10 8
7-8 A R IRE (X2) ¥ 0.6 1.1 -1.1 2.3
WCSFH A A 23 1 2011~2017 26  #%kFEH 11/25 11 11/ 9 12/17
U Ry 24 Y HAFE 4/ 5 9 3/18 4/19
NXA 04 PR~ R B (V) 131 7 118 143
[PaHER 6 7 =) FRREEAE H £ (X1) 2 -5 11 -22 16
2-3 A EHRIRE (X2) ¥ 0.2 0.7 -0.5 1.3
D TU% KDY 25 OB, Mohfl - LV 2EEN (F)I5 2016) 72DHHIELT
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[(F—U—F: og—n_—), ff{GKpe BESA, TEEHEE, TDR]

Examination of Proper Measurement Point and Weight Estimation based on Measurement Value of Simplified Moisture Meter for
Roll Bales. ASAOKA Sohei, Shoichiro YAMAGUCHI and Takeshi BABA (Fukuoka Agriculture and Forestry Research Centre,
Chikushino, Fukuoka 818-8549, Japan) Bull. Fukuoka Agric. For Res. Cent. 4: 97-101 (2018)

In 2016, a new simplified moisture meter for roll bales using the time-domain reflectometry (TDR) system was developed by our
research group in cooperation with The NARO Kyushu Okinawa Agricultural Research Center. In the present paper we discuss the
appropriate measurement point for the new moisture meter by investigating the moisture content, piercing resistance value and TDR.
These values were measured at the upper point, middle point and lower point of roll bales of Italian ryegrass silage and rice whole crop
silage. The correlation between moisture content and measured TDR value was highest at the middle point; thus, the middle point was
judged as most suitable for measurement. We then constructed an equation to estimate roll bale weight using the measured TDR value,
and the piercing resistance as an index of roll bale packing density and volume. The equation for Italian ryegrass silage showed high
accuracy. This may be because all sample roll bales of Italian ryegrass silage were prepared by same machine and had a similar packing
density. Therefore, to improve the proposed equation, a new index of packing density needs to be investigated.

[Key words : roll bale, simple moisture meter, measurement point, estimate of weight, TDR]
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