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BB O — I T, KRR — O ZEBIERR
PR TWwWE, oo ~EBEERTIE 10
HEOKFRINHER, ZEOBEII1ILHIZIT). %
HOPHEP6HO L - pETHY), TOHT CITK
Mo¥iEEITS. LarL, To6H Fu~Tool
W, ZUHE - K& - KieBhi L, IR rEEDS
ZELHETT L. 0E, —HRERORHBLIZEW,
B e AR & L C, s IR AT
ENTwa (BALY). EHERKRIZE VT,
FHPR2EPARETHY), AH»r>EIA M
e L TIERBENTWS, Lo, BERMEICE
VT B F IS OB HEARKRRIE, A A5 6E % BT
°@wtb 2 U 0 F i A ~ B2 i & VR4

BIARRIE) I mEE T2 b 72632k

Ndb., 2T, BEEMIBICEIT2EDHTEINE
RO N D FH - KO ZBIEEROWSE S HiE
L, 74 A7 VEE XA HHE RS < M 5 R
T HWTEZDOTMIIKN 2 HIER#E T 5, ZHIE
I & 2 BRSSO PRI OV THRET L7z ABF
eI, LD KRGS & K& % VTN
B CHMET 2479 & & b2, BWERILEO ~F/
WCHEIZER SN TV D EMEIRIC L 2 e
DEBIZOVWTHELRIT- 72, T2, MRS
WA T 5B R EDIRE L 22 5, MK
FROEHEE FENZ OV TR 217V, KEROZH
ERFM OFMBEICOWT T L, S5IIEEE
iTo7z.

I MEEHE

1. XWEZEERFROMAKRTELT
BICH(THEERE

1) FRAREER

2012 ~ 2014 4F ) 34 1,

KL XTI

T R AT e v v 4 — DB AR 7 oK H
BCRBR L 72, KRNI TEHERL 2. KENE
Wi [ y~a—)v], KigsfElziz MEL LA L
[hE72bs (2014)] [—FAE 0U4ERFEEZOAR) ]

P2TAE4 A 30 HAZM SPii28 41 H 4 HZ 8L
*1 RITRRE  hRSERaIiE L v Y —
*2 RO RMRE 5 —
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I

e ZHEREE OFFEEZE I oW TiE R L
R L7z, MR, ZiRMER o DELEE], K
RRIUHE I 4 O S SEALERR, 2 DX IRH) % 58
HEAT AR TITo72. W HIK, H AL VHE,
A4 b ATEOREI R ILEE, BITEHICEw
172,

KREBMIZ20114E11 H10H, 2012411 H15H,
20134E11H 12112, O—% 1) —3—%— (30cm&e
lx 64) CHEME L7z, KEOEMIZ14-14-14 4 —
WAL (N, P,Os, KOV 1d 14%EH) L L
R L7z BRI 3% (NES21%) %
M7z, B, @FRMBAEIEERIORLA.
MY FRATIZ20124E, 20144E136 H5H, 20134F136
A4HIATo 72, X)) HfE X 18m e L, —Kf8
H72 0 SHATA Y Bl 72, KFWEREITRD &
BYIATo 7z, AR0EEFAE, BEe - RS - 6
25 2mmiEHER) L, filLicEo72b 0k T3
& & L7z, TE40g DREGETH % A BN D A8 X
Bz 204t FREXFE L2 SRS
it (FOSS1241) WSk W IEkK & v X\ B ERF %
W L7, T9EE - THRE - FR S v 87 HERR
&, KO EE135%I1CH5 L7z,

FAL LM~ OKFIEM 2201243 H 16 H, 2013
#£3H19H, 20144E3H22H 127 1 2 7 1A
e B fpE (LUTFBIfENSIX, £R130cm X 655, 14
(%, = 7T NSV600) B L ORIVEE &R (DL
TRIVEISIX, 4cM50cm, #EVIIERE, 4% 2 —K
L— a8 20124F -20134E D A) % HV, f%E
iR S kg/10 a CHEME L 72, ML & LT, fZH#ERE
FEIX (AFEAERE, 5 EAICASHREEE CER%)
ERIEEIX (ZIHER, 6 H EAICAHHEIEREREC

®1 ZHEBRBEOHERER

55257% (2016.3)

E3E) &7z, 2012, 20134F O K Fif i W) — [ 5
ZIXEID L, &X40nd 25008 (1R4% & O A 45075)
TiTo 72, 20144F 134X 80t 1 R (HTENS XD
H2FAF) Tiro7z. REIZOWTIE, 2012, 2013
() 4134 1K 40 2 548, 2014 () 4R 1345
X 80mi 1 AETAT - 72.

KFFORAIE, AR CRFREREREHE L7z M
TEXIZB W I 34EM % 8 U CTLPS100 (#: &R %
JEELY 7' A4 FEII00H % 4 7)) % iz 2012,
20134 DIEHEFEFEX - 2013, 20144E D4R & X,
LP70 (BiERFZNR ) =78 70H % 4 7) :LPS100
=1:2, 20124E O 3% & X1 LP100 (Bl 78 IR & AL A}
J=T7HI00H % 4 7) = Hvy, 2014 4F OFEHERRE
[X TiZLP70:LPS100:LPS120 (¥: IR FEMH > 7%
A4 FRII20H%47) =1:1:10EETRELZ
boxfEH L7 MHERREY, R2IIRLE %
BARRERTIZ 2R % F— BN ICEE L B
D, AKIGEFEXIEDET6H THIZIT->TWw»
L. Wb (MEFEEKL - H) 12, £XEDH12
m X 3HCTHIL L AREORELYITo 72, ALY P
&, FNENEAH AT 72 TN ) HAE 1E 1.8nd
L, —BEDHZ0 3HE TR BLo 72 KFRIE
RAEIIRDE BT 72, ARESE AR B
Relro 7z BRI S EILL, e L
72, FO®RBHEE R THS 2T, oW
20~30g Z ¥k (LLE1.06) 12X ) BIREGFHE
L7z HURIZEEE - FIFE Y - fiost) (1.8mmiffE H )
%, MR- b DRELKRE L. HRIME
B EMEIZOWTIE, MEHER (RS2000X) (12
LN AT o7z RIS AT (15D 12k, X
Ky oy BERFRERZNE Lz, BEokE TRE-
YR Xy B EERIIKE R 15% I HE L7

ER 2012 2013 2014
il B T—)
K% ka /ﬁl%)jf 8.2-0-3-3 8.5-5-3-3 4-0-6-4
T&HEH 11/10/2011 11/15/2012 11/12/2013
i FLLAL HE1EHS
. TR AP RERS - 10V R A AP H R
EHH 3/16/2012 3/19/2013 3/22/2014

MEFORARMIZZAER, GER-5F2m8 CHTH)

-EVH GAWR) -IEE @A) 1Ao7
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x2 BEXIKWOEZRRAE L IEHOEE
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K

BT

() E{iZiREN (ke/102) e
HENS 8.2 LPS100
20124F EEN 25.6 LPS100
(lzLcasL) g 11.4 LP70:LPS100=1:2
HIkE 9.3 LP100
MI1ENS 11.1 LPS100
20134F MITEIS 22.7 LPS100
(lFLcasL) TR 7.2 LP70:LPS100=1:2
HIEE 10.2 LP70:LPS100=1:2
MIFENS 134 LPS100
%?lf?i &) T 12.9 LP70:LPS100:LPS120=1:1:1
HIEE 12.2 LP70:LPS100=1:2
(—F%E) Bk & 12.2 LP70:LPS100=1:2

HITENS, FIFEIS, & RiF S Then, AHHEIEMMIC X 2 ZMEFHX, MESAEERIC L2 ZMEREX, ZHERZTD

M EHEE L 72X, ZABY) RO HERX 2R

2) AL

B ERREATHIZB VT, NEDOVEBMA~OKIGE
AR 2 5206 L T B RRISHHEEZE IO W T o i
S AEEITo 7. T2, EMERAKFONEC
DWW TCHRAEZITV, EEEZA L. 2010 ~ 2013
FIFHERKERWRIREL > 5 — 2 REEZ 1T 72,
20104 X 21135, 2011 4E 13 18 [ ¥, 20124F (X 10
BAZOWTIESH 720 2HE TERX ) J&E % 17 -
7. PPAI D HiAEIX3.3nd & L7z, 201341, 3D
REICNEOMEIY) L% ITo72. 2014415, 4
Hil¥s T, 1M d 72 0 3EEEA] ) FA L7z, FRAID
AEIX 2.2m0 & U720 W5 HAR1E 2014 4E D AT,
[&HF0 ] 20, [#hBIX] 1THEBIZOWT, 24
i % &35 3 H A L7z

2. EHERBREICEITIEETRXT—
2 g
1) ZHEBEKEOBZEE TRE
TAZARRME (Bss o o BUNETE
51 40336) OFHRIR - HEAIR - BEKEE W,
AHREGIRAE - RSIREE S X & A, a7

WL 7z, B~ W, B3~ B ow
ZHEHEIRE115C & LT, HEEELIZ X 2
BEx v (R3ENE), AREEREICL) FHIL,
HFEI ~ B & H P SR O EIREE IS L ) Tl
L7z, Shfix, TELLAL] [d&7Zh5] 2HW
7z, 2010 ~ 2013 4F D H R BB 15 - A1 T
B 2 HERERERBEORELY, [IZLLS
L] OREFAT -V OFEERE - FEREY
Kv7z (£3). [HEEHS ] BHFHETHY, &
HIEIE ORI FEED WD - 72720, ko 5k
(MELLAL) oFET—sxb iz, (&b
5] oMM EEE L CHEFTAT — YO
HIRE, BEREZRELZ (E3). Thxdiig,
2012 ~ 2014 47 O Z M EFEFET 12 3517 5 WA <0 )
P2, EBEOLEFTRAT— I TFROMFEMEC
DWTHRES L7z, ZHEIRRES BT % i HEiRK
FRIZHZER b 28 % I L AKT 5 F Claiz pikEE
Th), FELOEFTFUIETIETFHMEICR S i
U7 22T, 326 AKEG T TORIMIZ,
Bk b HIED RS 2 F CoORKEHEL, +
BANBE A B O AREIREZMET 2 L) AT

x3 AEFTFRICAVARRIE RTECHIIBEEE

A ILLSL HEEDS
B [ [T
R~ 2 CH DR IR L) 100 90
H3F~ IR G AR ST BE) 1030 1050
R~ B2 (AR L) 1070 1060

OB~ 3 LR 116C L LT, [ROHZLZE L 52T (0~ 231K) (ERKR
—115) 12X ) 1 HE72 ) AR 2 R THIH S % .
O~ MR - BEERIZZ 115C & LT, (HP&IR - 115) 12Xk ) 1 H472) HRREE

ROTHHET 5.
OB ~ il - H Pz ¥ 5.
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FHlEZGBE L (M6). B LET FHER
FEOWT, 2012 ~ 2014 I EMEIFEREE 21T 72

55257% (2016.3)

[MELLAL]-THEEbs] ORFATF— YTl
1o 7z.

M R -EE

1. KEZEEBRBEAROAAKE
BLUOHMICE T HEEFE

1) FEER

Kz KA ZE M B A% DO VESE OB & B 1 12
M1, 2Rz, 72, BEAEEEONS 2 Y
Y AYEREOMEREIFREZ IR L. 20124 -
2013412 B\ CUE, BIEIS X Tl i E 5 $& A 1%
WZXBBEORE LT 2D, EET 4 A 712X
LYEE 2, BE TRV TERENRLRLHMA L
7z F 72, BENSIXTlE, EITHEE LD b0
BN L 72ETH o 72 (£4). BIENSIXIZBIT S
KRIFOFFREITKZOZENHNATH 2 LT, KEND
WEDOEBE IV LWEEZ 5N 20144FE 128 W
T, EEAER S, BICEANRBEEL1T

1 THEBERIC L 2 EREBFEO#RT
(EENSX)

5058514
EHTARY

R

B A A ARG, SRS 2o 7 (RD).
FITENS K CIEAHHEIFERE CORBMERIZ N7 7 ¥
FAXICMAFE L=y PO L Z2BEZ %
5 (KM3). 22T, ¥R BT DR 8 % B
T5HMT, B2 FEre TEX(ET HX (HE
NS@IX) #FIF7-45E, MIENS@KX T, il
TEE L72IX (HFENSIX) & H~HE R E o BN
BRONZZLOD, IEIZZEDL S RV EEZR L
(5). o7, ZOXEVMAIORETIE, g
WX BBEOREBIL, FEIA B nwEEZ LN,
DLED#ERD> S, ABREIBHENE 2 H 72 KRR 2 e
/I, REOEVWIANIAT) 2 &I128Y, REILIE
THEE ERBEONENHBOLNL Z EPRKE I
7.

2 BEABRERCLIEHEREEORT
(EMEISX)

FERATERI(YV
B T4RY
- TR

3 EREREREO S A ¥ EXEDOMLERR



B KA - ZERBIEASRIZ BT B KRR O Z MRS O FERE & BT 12 oW T

KRE:TIEL LA L) #HW/220134E 128V,
BITENS X, BIFEISIX, FRHEREfEX T 20124E D [H][X
AR E AR E AR 5 7228, 212013
FEOHBEEMA26H TAHLSTA EABLIOTAT
AR H8FIZ,IT T2 ~ SEREFELY Hho 7z
CrickplEgEND (T, 2012, 20134ED
AR BV CHITERIE, M BREIHRIEE X - Rk
BRX LY Q& o 7228 (3£6), AR - &
SRR X E FRETH -7 (ET). EHEERE

21

KIFERIE Z 9212 PR G SN
THY (ELELY, KESY), T8k iy
5L RFEERTIIHFERNS L L PHESNT
w3 (EASY). ARBRICBVTIX, ZMEFEL
SHHEIAT-TEY, HIFEIX (6 H LAk -
THEIRFEX (5 H FAUdRAE) L0 b, s
B L 7R D32 20 o 12 72 O\ W AL B R DMK o 72
boLEZONL, AR CIIEEFRMEX L) L HE
FEZ%< Lz (326) 720, WL bHRIME»- 72

#£4 2012, 2013 FEDKREDEBEERE, NEBRERHLUVRE
Gk BN N wERE P AR BE AORR TERE BEEHG THE FRS Y NRIE W%
(A/H)  (A/H)  (H/H)  (cm) (em)  (F/nmi) (kg/10a) (%) (g) &F%(%) (g/m) I8¥
HfENS 11710 3/16 6/4 843 a 35 a 641 a 529 a 925 a 312 a 112 a 103 a 049 a
20124E  MITEIS 11/10 3/16 6/4 789 b 33 a 620 a 500 a 933 a 313 a 109 a 93 a 051 a
1847 11/10 - 6/4 796 ab 33 a 668 a 534 a 917 a 311 a 112 a 104 a 049 a
HfENS 11715 3/19 6/5 720 a 40 a 512 a 691 a 934 a 360 a 115 a 129 a 049 a
20134 HTEIS 11/15 3/19 6/5 712 a 41 a 444 a 690 a 941 a 376 a 120 a 135 a 049 a
1847 11/15 - 6/5 714 a 40 a 459 a 706 a 939 a 372 a 124 a 141 a 051 a
e R yrRiN - - NS NS NS NS NS NS NS NS NS
51‘377( * * * Kk NS Kk NS * *ok
Ve
ig**ki“ NS NS NS NS NS NS NS NS NS

BIPENS, FIELS, BATIZ N, AFHRIGERIC X 5 ZHEHRX, FIES I X 2 ZHEIEX, LR 27D % WIETT
PFFX AR, BITCTM CHERNOMILR I EXED D) (Tukey, P<0.05), *: FEZAEA (P<0.05, ANOVA) * *: FEAEA (P<0.

01, ANOVA)

K5 2014FOREOABRERE, NEBRERBLVRE

ek ekt i IR woEERRE OOA R FEE AR FEIGE BREE TRE R NIUGE U
i) i) (IA) (em) (em)  (F/md) (kg/10a) (%) (g) aH%(%) (g/md) 8%

HITENS 11/12 3/22 6/3 64.9 3.8 228 304 998 371 12.1 8.3 0.50

20144F  MfENS@  11/12 3/22 6/3 61.7 4.0 235 312 998 367 114 74 0.55
WEATHE: 1112 6/3 66.8 3.9 244 315 998 368 10.6 6.8 0.53

BIENS, HENS@),
ZHEFE LT D e WIEATERI X 2R T,

EATRE T NI, AP IC & 5 ZHIHIEX, Pl & 0 TP T2 s L 21X,

®6 KMWOFRICLIRBEEEL, BAGHBLIVEILEE

= : A FUBH TR
() e (kg/108) (/) (%)
FIYENS 89 7% ¢ 237 a
20124F HETS 20.5 182 a 248 a
(zLecasL) TR 8.0 122 b 427 b
EEES 7.9 123 b 437 b
FITENS 8.6 77 b 258 ¢
20134F RIS 9.1 73 b 230 ¢
(L easlL) R 6.1 143 a 695 a
3 5.9 104 ab 491 b
20144¢ Fi{’ENS 8.0 59 194
(BEEPD) 4% 7.0 194 73.0
2 6.4 163 74.9
R Belf = 65 131 51.2
. T : =
%2012, 20134F Ak NS "

HITENS, MfELS, B4R, RIS enei, APHEIFERIC X 2 ZMERX, HIES R
£ B MG, ZREE 2 AT D S EAN I L7z X, Z2AIY) (RO HIERRX 2Ry, 5L

LFMTHERNOMEHIATEAED Y (Tukey, P<0.05), * @ AR

HEEA (P<0.0l, ANOVA)

(P<0.05, ANOVA) 3 % :
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WCHBEDH ST, PUERE O EEREZ Y EICH &2
B, AOMEBEFREETH 72 (RT). 2561,

—FREL - D S22 572 2 & T, R
X EFEBEONEEHFONIZ EEESIND
(7). F7o, REVFERZRIIRE L -2k & X T,
2013 4R 1F N E ZFELR T X 7228, 2012412 BWVWTIE
WEEA L7z (K7, BMEXCIEIBFEEX LD
b, BENCRMES A 2 & CHIEDS T EBRER T Y,
HEE 2 & e E coMIM OB MREERE (i s
bEAMNOF R TRIREDZH S IR o T n
fzw, WEOHmE LES"Y) £2#%1275CT ML
EAERE L L72) BNEro7z (R9). 0729,
FEWRIZE D E - WEOEB D HE X KD 7%
W TH o7z E 2 b

72, [HE72Db5] ZHW220144F 128V TH
TEXTIE, W68 - AAREEE D ICHREEIX - 2
WRHEX L) D hhorzds, —HREDZ L, FH
REOIEN H LN (6, £8). T2, HRikx
X [h&7Zbo | FMER EFAREDONETH - 72
OO, BHE - BREEMRNETH o 72 (£
8 #9). BIFBXXIZoWnwT, [—FE] I [HX

55257% (2016.3)

7Zh 5 | IZHARPEI Do 7208, BHRE - H
KEGPEWETH 72 (K8, #9).

Dhkxglozs, ZMERHELAMNILLES
LITh&E7Zbo ] Tk, BIBEEIX - EEFHEX L
HEB LB LRI, HLbERBEL D hroT
A, —FEREA S WETH Y, PRI R
CRRBETH 72 F/o, BIEXXE LR
B, B of B ED T 5N 5 720
12, FRIZE B AE - WEOEEHR A2 & 3
|mANT (K8, F£9). fE-T, ZF- Ko _F
TEASRIC B CEMESR L 72K FRE, ATirofk
ESTARER A, BN ESE L 7o E L AR
DODPRESELN, ZADZRICEFELHE L) DR
TBELIWEPEONL ZEPREBEN. LAl
EFaxboBErOH I HLEORSIIMETDH
D, WVHDPALERI ENORKREELL L,
HEROBERICO 25, 20720, %5/ - I A%
P FICHN BEE N E S L TFEORESLET
HoHLEZLND.

R7 2012, 2013FDAMOEEEERE, NEBRERSIVRE

= T
FI B BE HEE ;ﬁ;j;i WIOKRE A 1M B Bauke THRE /J:/;Z%_ NI U

(i) B (cm)  (cm) (il;g/loaA) (kg/10a) [H] CA/md) W% (Fhimd) (%) (g) %_i(;)) (g/m) fE8%
FIENS 70 ab 21.0a 1642 ab 664 [138] a 368 ab 97 a 355ab 727a 249a 65a 129ab 043 a

20124F fIfEIS  77a 206a 2069a 736 [153]a 494a 91a 450ab 636a 233b 7.1a 164ab 039a

536 [111] ab 338 b 90a 303b 69.6a 247ab 63a 102b 044 a
483 [100J b 322b 9la 291b 673a 240ab 65a 100b 040 a
568 [113]a 370a 9l ab 335a 775a 226a 65a 11.7a 04la
501 [100] a 306a 103a 3l1la 740a 226a 72a 110a 04la
502 [100] a 317a 90ab 285a 762a 227a 57b 96a 04la

(IFL LA L) =& 73ab 21.1a 1340 b
#%i%kE 70b 205a 1241 b

FIENS 71a 219a 1656 a

20134 [MFIS  70a  20.8 ab 1462 a
(IZLLAL) =% 72a 204 ab 1308 a

HBiEE  69a 199b 1551a 527 [105]a 376a 83b 310a 746a 236a 67a 112a 040a
A * * * NS NS * * NS NS o * NS
ER NS NS NS NS NS NS NS ** o NS NS NS

BITENS, RITELS, 1E#E, ®RIE&IXZhEN, APHEHERRIC & 2 ZHEIERX, MAESIIBESC X 2 ZMEERX, ZMEEsTh
TR HER L 72X, ZAR) oz HEFX 2R, BIECTH CHERNOMIRM I EES (Tukey, P<0.05), * : A&
74 (P<0.05, ANOVA) * % : HE7#%4A (P<0.0l, ANOVA)

R8 2014FDATOEBRENLE, NEBKERSLVRE

: = :
g PR DL BRE MM LB 0% THE BRSe 5 NI U
() ) am (R Ggoa) ) Chi) B (P (g) (%) ) (g i
20144 fHI1ENS 84 20.8 1465 574 [107] 236 134 31.6 22.0 82.2 6.7 10.7 0.40

(b %7b5) T 87 214 1449 538 [100] 296 113 335 215 715 6.6 10.5 0.37

Hif s 84 190 1794 564 [105] 320 112 387 221 71.5 6.6 12.1 0.35
(k) ik 70 195 1032 451 [84] 356 56 20.0 237 784 7.1 8.9 0.40
HIPENS, Bif, RIS denen, APRIEERIC X 5 ZHEMHX, ZHEE2TO T EMICHEE LXK, 200 o H

HHRIX 28T,




BB KA - ZE T RAEASRIS BT KRR O 2 M ERE ST D

Py

FRE

EHEAMTERIZOWT

K9 2012~ 14FEQOKROBEFTRT—TEEH, ERHEICH T 2BEEEE - FHRBERES LURE

i
e R
EUC e WICBE M M BB BT LT ks geHme
(8 ) SR ) ) (B (©) ae HAE(%) (%)
liE7.5C)
F1EN S 3/16 8/22 1073 42 1054 739 228 70.2
2012 WPET S 3/16 8/22 10/3 42 1054 739 28.6 64.3
(IZLL2 L) (ZEHeikfE 5/24 8/20 10/3 44 1109 779 31.7 62.2
RIS 6/7 8/28 1077 40 970 670 34.1 59.6
BPEN S 3/19 8/28 10/18 51 1140 758 5.3 90.1
2013 BWPET S 3/19 8/28 10/18 51 1140 758 8.4 87.0
(IZLLAL) HifEE 5/9 8/25 10/10 46 1058 713 49 89.7
L3 6/6 9/4 10/24 50 1045 670 7.3 88.5
2014 EIF]T'FN S 3/23 8/20 10/3 44 955 625 9.2 83.8
(BHEEDD) PSR 5/8 8/22 1073 42 897 582 10.7 81.6
ik 6/6 8/28 10/16 49 938 621 19.1 75.2
(—%&=2) Todf & 6/6 8/14 9/24 41 926 619 9.0 85.7

WIENS, FITEIS, BHE RS Eeheh, APHERHERIC X 2 ZMEREX, HESHRERIC X 5 ZMERX, LHEEZ17TH
M HERE L 72X, 2RI RO HERX 2R, HARM S L OBREEICOWTAEN THREEIRO a7,

2) IAMICH T HFIFRA

BERAER T CIE, ZMERRIZH 2 KRR &
(Horres] (BF) 4750 ] OnL - fkH
k, ZUNE) ETHo7 (£10). EETIE, F
FHHAREGEICE S b TETWA, ThuE, #*
& LA DS 7z o SR AR 1o < 2
ENR—HEZEZOND. 014FEIZB T LI BE
FHI50% I Th o7z (F11). PEIL, FREH)
b 2hs, BMEI) CRELXIT-7220134F %2 <,
4 EOFN Y NEmEFET2E [ HF) ] X
#1632kg/10a, [FHODHRE ] 133 » FOFIHTH
370kg/10a TH - 72 (F10, M4).

THEANDLMEAROPHMEILLI2ITIR L 72, %&£

x10 BEREAMICH T 2 ZHAERKEHITORR

FIEREIC BT 2 EAROME RARIT, $ 3Kk
B 0> THEALERR, 2 [ E R AT O ZEZELBRA], ZX)
BOEFENHH %2 ~3AME L T 5. Lol
ZHEERFE T HO72HERRICBWTIE, & LR
[~ EB T 5720, KERIEED 5 ZA ) R0
M, TR EBEUEA AN TET, BT
GEDAARMEIFRELLTVWEF S, 2015
AR I RITAT N O Z [ IE 3R (Z2 ks i g
HE AT CTHALL, KENHEZD 0%
W34 ~5%ETH Y, WHAWIE SITEVNEDIL
BHEOBMELTIE, P aky T T7FL - XY
ZUHHE] (7)) v F v —NAMEHEH]) O R
B ( C53EM T T) OERE BRI AL <
b EEZOND. 0144FEFMERBIGIZB T 5,

RS 2010 2001 2012 2013 201

Sl BHROLS ZL0zh
I AT~ T

N &
(ke/L0a. 55 280 274 520 399 371
1)
o ”?ijﬁg BObHR X %gﬁf;f BorheE  EHBIE
! XD 5953 5 HI 553 553
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The actual situation and technological aspects of direct sowing
of rice in the inter-row space of wheat and barley
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Summary

1. In a part of the north Kanto region, rice is grown with wheat or barley in a double cropping system; significant
labor investment is required from the harvesting of winter crops to the transplanting of paddy rice, particularly in
large-scale farms. To address this issue, from 2012 ~ 2014, we conducted a field experiment of an intercropping
system that involved the direct sowing of rice in the inter-row spaces of fields used for the cultivation of barley
by using non-tillage seeders or high-clearance intercropping seeders. Furthermore, in Kumagaya City, Saitama
prefecture, we investigated the yield of the intercropping system of rice and wheat, actual cultivation conditions
of that, from 2010~2014. To increase the reliability of our intercropping system for practical application, we
developed a simple method to predict the growth stage of rice when it could be seeded in the inter-row spaces of
wheat or barley. This growth prediction method was developed by obtaining temperature data from the automatic
meteorological data acquisition system (AMeDAS), and additional corrections were made during the dry period of
paddy rice cultivation. The results of our study indicated that barley yield were little affected by the intercropping
of rice, provided that the rice was seeded before the jointing stage of barley. Although the seedling establishment
rate of rice was lower in the intercropping system than that in normal seeding, there was no significant difference
in rice yield between the two methods. The average yield (intercropped rice + barley) over the three year was 1,100
kg/10a. In Saitama, the average yield (intercropped rice (Takanari) + wheat) over the four year was 943 kg/10a.
By the correction for rainfall in the dry paddy field period (until incoming water from emergence of seedling), the
accuracy of growth prediction was improved.

2. In conclusion, the intercropping system of rice and barley or wheat by the direct sowing of rice in the inter-rows
of winter crops by using non-tillage seeders little affected the yield of barley, provided that rice was sown before
the jointing stage of barley. Intercropped rice showed decreased the rate of seedling establishment, but its yield
was same as that obtained after normal seeding of a high-yielding variety at a high seeding rate. These results
suggested that the intercropping system of rice and barley can improve the total yield, without requiring high labor
inputs. However, further studies are required to improve this method in terms of seedling establish rate and weed
management. Furthermore, improvement of the accuracy of growth prediction by using the AMeDAS data might

allow the selection of appropriate rice varieties for intercropping.

*1  NARO Agricultural Research Center
*2  Oosato Agriculture and Forestry Promotion Centre





