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Synopsis
Manabu Tobisa, Yutaka Nakano, Jinsoo Paek, Toshihiro
Mochizuki, Masataka Shimojo, Yasuhisa Masuda (2012):
Dry Matter Production and Nutritive Components of Rice
Plant as Affected by Mixed Cropping with Phasey Bean
(Macroptilium lathyroides (L.) Urb.). Jpn J Grassl Sci 57 :
179-184

This study was conducted to investigate dry matter pro-
duction of rice plant in mixed cropping with phasey bean
(Macroptilium lathyroides (L.) Urb. ; Pb). The single cropp-
ing rice plant ‘Mizuhochikara’ and mixed cropping with Pb
(plant density ratio was 1 : 1, plant density was the same as
single cropping rice plant) were transplanted to the paddy
field and harvested at full-ripe stage of rice plant. The
number of stems and the leaf area for a rice plant in mixed
cropping with Pb showed higher values compared with the
single cropping rice plant. Total dry matter yield and total
crude protein yield of the rice plant in mixed cropping with
Pb tended to show higher values compared with those of
the single cropping rice plant. In vitro dry matter digesti-
bility of the rice plant in mixed cropping with Pb was
higher than that of the single cropping rice plant. NDF,
ADF, hemicellulose, cellulose and lignin contents of the
culm and top of the rice plant in mixed cropping with Pb
showed lower values compared with those of the single
cropping rice plant. Digestible dry matter yield of the rice
plant in mixed cropping with Pb showed higher values
than the single cropping rice plant.

Key words : Mixed cropping, Phasey bean, Productivity,
Rice plant.

&
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(75 2002 ; $625 2002 ; #2411 2009 ; Fri 2010), = * R4
g 4 2P~y v N0 BB IUA LYY LG
BEHREV, T/, A AFESLEET S LItk > THE
WEEEms T2 EMNTED JIES 1982 ; L S 2002)
T &, HIESEOKE T X LE - & HEEKSOBFYRIE b
- FERT 1979), MR, FRRE, REBREAL SICK BINEET
DOfERRSE ALH - TR 1979 SE0RESMES LTV 5,
Fiw ABMREARPIRT A LiIck Y, v ARMEOEEE
SERES RN A T EEIRE o (b - PR 1979), &
B E L THREBOBMA TNV » V7 » BER EOBER
ST EMTEEIELESHONTHY, FARA X EHHE
HiCEN v A RMEARIET 5 S Lok okl & LTos
Bk OWELKBNEEN, A ER/ROm. L & 0T 6
AR S 5,

il

*EI%EE (corresponding author) : mtobisa@cc.miyazaki-u.ac.jp

KRELLE 58 [AFEEES (200343 A) BV THE,



180 HAREHIEEE

BiiFl < 4 BB 7 » ¥ — & — v (Macroptilium lathy-
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Hich DERBEB L UCETMEMNEC >V THEET-
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BUZBENEFEA D ONETRHRLLLD) ofiEEHVT
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1, B O EFREEPBEERO¥E (05) THE I &b,
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HEICEL (P<0.00D), BEEkd oL 1EH0 &
HICRIEA 2 DS BEA 2 XD EEICEL (P<0.001), HEHE
TREHOBRU1ES D & SITBEA ZPBES 2 &
DEEICEWE (P<0001) &7 -7,

2 B X ERIEX oG, wMiEbE, CP &8,
HE{LE R K U CPINE, 73 5 CNTBIER A % ot
IVEZR Ui, BEYINEIC D VWTIE, BIERKA X EBEEXA
& O BWATEEICEWE (P<0.05) 25xL7H, Pb i
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fEERH - o (P<0.1), BELRIC DV T, BIEXA %

Table 1. Plant length, the number of stems, the number of leaves and leaf area of rice plants and phasey bean.

Plant length The number of stems

The number of leaves Leaf area

(cm) (number/plant) (number/plant) (number/stem) (cm?*/plant) (cm?/stem)
Single cropping rice plant 109.7a 13.2b 35.0b 2.6b 989.9b 74.4b
Mixed cropping rice plant 103.7b 19.0a 60.0a 3.2a 1853 .0a 98.1a
Mixed cropping phasey bean 200.0 1.0 72.8 72.8 1492 .5 1493

Mean values with different letters in the same column are significantly different (P<0.05).
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Table 2. Dry matter yield, in vitro dry matter digestibility, crude protein content, digestible dry matter yield and crude
protein yield of single cropping rice plant and mixed cropping rice plant and phasey bean, and relative yield of

mixed cropping rice plant.

Rice plant Phasey bean Total
Lamina Cglhrgé%ﬁaf mIa)’S;'C%al Panicle Total Leaf Stem Pod Total

Dry matter vield (g/m?

Single cropping 131.6a 324.1a 172.8a  713.1a 1341 .6a 1341.6

Mixed cropping 102.4b 250.8b 79.8b 561.5b  994.4b  97.8 455.9 61.0 614.6 1609.1
In vitro dry matter digestibility
(% DM)

Single cropping 43.3 40.4b 34.1b 75.6b 58.6b 58.6b

Mixed cropping 43.7 44 .7a 36.0a 79.8a 64.1a 92.0 50.2 52.1 58.0 61.8a
Crude protein (% DM)

Single cropping 9.5a 4.7a 7.6a 7.3 6.9a 6.9

Mixed cropping 7.9b 3.8b 4.6b 6.9 6.0b 19.8 6.6 10.7 9.5 7.4
Digestible dry matter vield (g/m?

Single cropping 57.2a 131.1a 59.0a 538.4a 785.7a 785.7b

Mixed cropping 44.7b 112.0b 28.6b  449.0b  634.3b 89.9 228.8 31.8 350.4 984.7a
Crude protein vield (g/m?

Single cropping 12.6a 15.4a 13.1a 51.7a 92.8a 92.8

Mixed cropping 8.1b 9.6b 3.7b 38.5b 59.8b 19.4 30.3 6.5 56.2 116.1
Relative yield of mixed cropping
rice plant’

Dry matter yield 0.78**2 0 77***  (.46ns 0.79%* (.74

Digestible dry matter yield 0.78%** 0.85"**  0.49ns  0.83"* 0.81™*

Crude protein yield 0.65" 0.62% 0.28%=* (. 74** (.65

Mean values with different letters in the same column are significantly different (P<0.05).

'Ratio of mixed cropping rice plant to single cropping rice plant.

Zns, **, *** and **** indicate significantly different at P>0.05, P<0.01, P<0.001 and P<0.0001 compared with half of the value

(0.5) on single cropping rice plant.

FHEPER & 0 R, FEER, HIEB LU A 2ETEERLS
Wi (P<0.05) %mRL, Pb2&»EEXSETIIEAK
FOHFBIREVE (P<0.05) & -7, CPERICOWVTI,
TBVER A X THER & D BEES, B, WEE B L U1 2 &
THEBEIUEWE (P<005) 2RLAH, PbEEDRIEX
EETIREEX XD PPE W ER &3 - 7o (P<0.D, BlE{L
RIS > WTIE, BIERA 2 FBERA 2 X EBHIT
HEIUEOE (P<0.05) /KL, PbAEDAETENY
(b E T B ER BB EK X h FEICEWE (P<0.05)
Elotz, CPIEIC>WTR, BIERA 2 BBERA % &
DB THEIMEWE (P<0.05) ZRL7EH, PhEED
fo&Et CPIEBTRERZERRD 5Ntk - 2 b D DRER
DEER LD EWVER & - 1 (P<0.1), BIERD A 3485
NEIC>WT, EYNE, TE{CEYINES XU CPINE s
bICER, BE, 8B L01 2 2K THERA x 0¥
0.5) X0 bEWE (P<00D) &7 -7,

RICHMER ERBEROMBEMME2EEER L,
NDF {2\ T, BIEXKA % RBER & 0 88, s LU
1 A HETERICEWE (P<0.05) ZRKL, ADFi-oWT
B, BIERKS 2 3EER L 0 BB L U1 2 2 TERILK
WE (P<0.05) 2R L, MBS THERCEWE (P<0.05) %

RLTce ~3ko—21220WTH, BIERA % 3BEX &
DI, FFEESE L O A 2ETHERIEVWE (P<0.05) %
KL, Blo—2c2o0TIE, BEXA 2 I3EIEX L D G5E
HTHELEWE (P<0.05), 1 2 2ETHEICEWE (P<
0.05) L7, V7 =viconTi, BAERA 2 RE/EX L
DIEER, TR, FFEEL, BB LU A 2R THEBRICKWE
(P<0.05) AR LIo mABICOWTIE, BIERA * I2HE
K& 0B THEICEWE (P<0.05) 2R,

% &=

INFETOMWEN S, Pb BFHEHENE L UIAS 1991a;
LS 19992), @ELEHTICB VT SHMIEET LEEE L
EFRREBOEYEERERTE (1K S 1991a ; Naga-
shiro 5 1992 ; J¥{E 5 1999a), BREES L URMIELRIC
DWT HHGENT & FEE TERINE B L Ui E
SEREELLEZEBMLSNTVWS (IIAS 1991b ; Naga-
shiro + Shibata 1995), ABFFLICHB WV TId, Pb BfEX A&
TH 59, Pb B OBYINEPRBNEIC > W TR
THIENTEED -0, EYHELRC v, HER
LA AB»S 60 ARSI AT - 72)IE S (1991b) OH
ELFBETH -7, CPEBICSVTIE, BERITTHEL
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Table 3. Cell wall components of single cropping rice plant and mixed cropping rice plant and phasey bean.

Rice plant Phasey bean Total
Lamina Culm, leaf sheath Dead material Panicle Total Leaf Stem Pod Total
NDF (% DM)
Single cropping 67.8 71.0a 69.5 27.3a  47.3a 47.3
Mixed cropping 67.0 67.1b 70.5 24.6b 43.0b 32.2 63.7 63.0 57.8 48.4
ADF (% DM)
Single cropping 46.9 52.8a 52.7b 18.5 34.0a 34.0
Mixed cropping 46.2 50.5b 54.9a 17.1 31.3b 15.5 49.9 43.7 43.0 35.5
Hemicellulose (% DM)
Single cropping 21.0 18.3a 16.8a 8.8 13.3a 13.3
Mixed cropping 20.8 16.6b 15.5b 7.5 11.7b 16.8 13.8 19.4 14.9 12.9
Cellulose (% DM)
Single cropping 29.1 37.5 27.4b 11 21.3a 21.3b
Mixed cropping 28.9 35.6 28.9a 9.9 19.7b 11.5 38.8 33.3 33.2 24.7a
Lignin (% DM)
Single cropping 4.5a 5.9a 5.8a 4.3a 4.9a 4.9b
Mixed cropping 3.5b 4.8b 4.7b 3.8b 4.1b 3.0 9.1 8.2 7.9 5.5a
Silica (% DM)
Single cropping 13.3 9.3 19.5b 3.2 7.8 7.8a
Mixed cropping 13.9 10.1 21.3a 3.4 7.5 1.0 2.1 2.2 1.9 5.3b

Mean values with different letters in the same column are significantly different (P<0.05).
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