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1B SRS I B 1T BB AVRRRO AT, PNE &
VL BRAEICITTHE

HiHEE*
(FEERFE)

Eazxmmﬁmﬁﬁml@kﬁﬂﬂl@@%%ﬁ%twﬁﬁ%%mﬁﬁ%%#f,:9tﬁv%%wfﬁ%@%m
& b2 (LR SELFZKHC 1991~1094 FEHAEERE (BRI 26 R/m?, BRAERT 17 £k/m?) DEOHEE, I
BRI BRACRIZTRERRI L, 4 FMOTHT, HIER - CEREAX CEERTEHSE P o0 O
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AFED IR SRR 5 A D 51213, FHRDRS M MR
LY ALESE S, itk BIHE 2001) CEHELEEA
L, EEOZEREMLS Lz kY, hEMERET
EEEEEavEeA) OEEY 10 FERMFmETEE LR
e LTz, |

£ % OIFHE IR T BETES, FREORSECERL

TWw3 ZEEHSHT, AmOMILER < ALFERDIEX

BLTHEIEwLERD L, BREEZRLLIL
i, HERRERIIC X DREROREESBRRIAE TS
Twk b EHESh, |

A ORSMIT LT b, REEESA X <
EEeIFLTED, —RCBEHEEENEE 2 LRRED
WEBENAESSRDLEDA TS, 0D, KEE
i, AR EED TR L U CBHMEREE A0 R
hTwa, iz, BlEbr#ED s d, LEETRELE
EEH, HHOERIC & 2162 2 b e b D285 K, I
BETHESINS, RKIEEEOECHKREICRIZT ZE
i3, RELHBEREECHEFESC L VRS (AL,

EEREEEDIYEA ) TRNENOFELREVEED,
N2, KGN BV CREEE S LIS, HTHOEE

wkE CEET 5 izET - HE (199%6) %% OWE
Dh 5. BlE IR & OBFR (TS 1997) ®, &5

IR, ERERE, BREELIEEE CoBR (BT

Jﬁew%,ﬁﬁal%w,bémﬁﬁ%ﬁ%@%ﬁﬁ%

BERRET S $ARS 1994) SRHEFEEICHET 2HE
@Hw», Lhl, 5 TOWREDS IIREEE & Mtk
DEEY, BLIAROEE, WELOBRTILDLD
DNKEST, HILHEA ORI L Kig s & PREHRFEE
DD S FAEHE 2R LG 3B T own, 2
T, LHBREFIY e ) OERERECEVT,
HEAE 2 HE A A A & L AR S T, KRR
£F, &, EWAE, SR, WERREE, 510K
IR AAEFEE (1993) FLFRIE (1994) FOKREMHL
OHEBFRERE Lz O THRET 2. FHERFEEAFH
BESHHSORFENSE [AREOEBIRICET 2 4E
GEEFHIRRERIE] O—REL UTbbDTH 5,

M ERE

SERIHTER (BTH 2001) CTNELF 2 HE L7z 19914
~2000 EOND, 1994 EFTO4ERTH S, wmME3
vep ) EAWT, BRRERHOFHEALRFEHNE
B D/ 40 a TITo 7o, BRI HEEBIRB AR C,
4 A THEE, BHIEK20 B, HERZ 199255 T
Y720 120g, 1993 FELIRE100g, BT HEL SO HEME
R EEIIER Lo o, B 5 B4, 6 KFEH
HeAE MRS T 1 MRS 3 AR TR L, BREAN 1 EIAL
wEIO 7y H Y v 3kg RiAIEMEAL, B S~ HIZH
Fillz. 432XV Lvid 6 A ERICRRFEELERE
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L, RENSVEEDAKANORBRERET L L
Uieds, BRMCIEEREL, VR2FF TSIV Y
b YA RN 3kg R, 1993 FELIRE b LR > 2 kg KK
%6 A LAICHAA L., AEBRTOEEBESFL I, FH
VIHAOBRER 1 @, FEA1BOFERTH L. HRBRROK
WEERGE, 2 TCRERL 6 FSFEMMREHERDH
HEIFR SRR 12~18cm TH D, HHE 12 cm D 28 BE/m?,
BifE 18 cm @ 19 #%/m? THRET T 5 FEIC L1203, BHSE
HICE DR » PERPER B HEBROBEI, FHEY
25 BR/m? L BREER) 17 #k/m? THolz, THERERTRL
T HERE AT - ALACMEAEF, HEACEF - (LA L, fLACEM -
DRE, {LIEER - LEOMAEE 4 KENZTHICERT 8 XL
L7z, X 5a T, RBXONMNBIL 4 £REZ Twigt,
HICEA X4, HIE, R, e, ERICL 2500
BE 500 kg/a % 4 R L7z, LIEERAKIE 1991 12
UHERE 300 kg/a ASHEFE &+, 1992 AR IIRIEDOFEEER
TR TH D, ALEEEHIEAMS - EREEEREE O
FE# % v, BB EREOREFROEES 15cm i
BN & U T 5-20-20 (B Ak & BB IEAER (ER R
LP70) AL, H&IIF5-20-20 bR %E Bz, RBk
REVEEHIEE S 1 KIcR U7z, ERhiEe 2 L
720TC, ZO4EMEVINORLEERTH S,

B, EH, ERASRKIRETIROIK2K10%%

HEREB00kg/a | HEARS500kg/a HE O HEE 0
1991,1992&
(IR 0 |{bAE0.5ke/a [{LARO.5ke/a |{GARL.Okg/a
50 11993, 19944
m| B 0 |6iEo.4ke/a |(6ARO.4ke/a |(LARO.8Kke/a
il | e @ﬁ’ﬁﬁ @@lmﬁ'@@ Bk
10m 10m 10m 10m 10m 10m 10m 10m
#1HM RBRXOE.
IR S 4 FRIEE,

SAEEEE I3 m? Y72 D Y 1991 SEEAE 24,8 Bk, Bt
16.6 4%, 1992 4F 241 25.0 ¥k, BEAE 17.0 £, 1993 &
A 25.3 Bk, BRAE 17.2 8k, 1994 34 25.8 1, BR

6 A L 0 28 s & R CT REEHEE L.
EERE, EYE, ERRNEC OV TR 7 BhaUE, §
EMB X WIERE C4HEE, KEBTHREMSAAL L
DEEEBR2RC DS HAEL, EXSWEINCTF 5
AYP—TBI -7, WEFAEREXIRKETILI10H%

LEABREN DY, IEMREROME, XKTHE

X 40 RO X D, 1TRE, BHSE TN #R
B0 & 0 EIFEER 5 BROFHFE 20~30 BETHHE L /-,
e, BEKEB L VX ATHRERME1.8mm 2L LD
bk Lz, Bvb b OIE I 1992~1994 127w, &
GEHBER 30 FAME, 451X 50 £k 3 fBF7 150 B D W» T, &
BoME 2RV BRMENDH Y, B ED50%
UEOBERTIRTH 2HE 2, B THIENL S
FAEFERE L, EHRFEE 7~9 TR O gRErs,
F #7130 m i85 3 m OAKFEHEFHRBL 2R L 5
TLWERDE QUEHRY) KXo THRELL.

| # %
1. BEBENMERERBKTEOLES, NE~HLIETT

7

1991~1994 F D 4 FE O GMEE, 191 FI138H & TR
HFThH-lds, BRHCERNERLZEL WERE 2w
T2, 192 FRERETH 125, WHBROFENS
Do lET, WEL bR 1 BHBREEEL D Ero
Tz, 1993 FEIIRGEET, 1994 FER3 7, AL bBRTE
HEOHFRBEFETH -1,
LEROEBFRHABIC BT 2 FTERFEOTFIERE 1R
2, WEFAECBT 2BRKE, NEBREROFHEE
BoRERUT, EXIMUIEER - ZEX TEENPRE
(g olehd, ZOMORIIEEIPEERTH -7, F-
BERIBHETPPLE 007z, EREWThOBELEETY
B 72 0 CREENS po 1o h, HREY: 0 TIRBHENS
ote, BMESER, WINOMEEETHBESE D -
fo. BURREEREE TAE , BruitEE - SIEXO%
TETIREUREE S 3.1 L R&E b oz,

FBYOKE IS HAEER - LBRERX Tk, FE, BRERE
UThot., HIEER - LEVEX T, FHEONE RS

6 17.1 . {, ¥g54.1kg/a L xbEP- T, LEER - VIERT
F1R ABFTREOSHE 4 FHEONERR, BEHFHE.
BX FREYK EEEHR APNELSE BHRTEE
AERE X (cm) L (/i) (%) :

- : TR Bt B B o W BREE o WRRE BRRE « WA BRAE
HIEER - {LIEEiEH 98 101+ 14.4 14.7% 332 295+ 71.3 72.0ns 0.9 0.4
HEAREH - (LIEE 111 113ns 14.5 14.7+ 545 423 % 70.2 77.8% 1.4 1.0
ALAEEA - AR 105 106ns 14.4 14.7ns 518 423% 67.6 70.4ns 1.3 0.6
{LIEEH - ZHR 116 1l4ns 14.7 14.9% 564 495% '75.7 77.1ns 3.1 2.7

BURILEE 13 0~ SE~5— E D 6 BRERT,

t ZEERDO tREWBOLT+HiE 10%KET, %13 5%KET, *%iF 1Y KETEEEDHS L RR

S
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B2k WESLUCNEBRERD 4 FROLEXR], HEAFHIE.

BEKE bk 1 FEREL mY -V BRSA LT RiE
LB X (kg/a) (F/nt) (1000%L/ nt) (%) (g)

T OB« BN BN . BH BUE « TR Bt B B o B Bk ¢
HEAE - {LAE4E 35.7 35.7ns 242 221 % 79.0 86.9 ns 19.1 19.1ns89.1 88.0 ns 20.7 20.7 ns
HERE - {LABA> 54.1 51.1ns 390 322 %% 80.1 89.0 x32.4 28.6* 82.1 83.5 ns 20.4 20.5 ns
{LAE - VB 48.1 46.1ns 348 294 % 77.5 85.3 ns 26.8 25.7ns84.9 84.9 ns 20.5 20.6 ns
(AR - B 44.4 49.0% 408 341 %% 79.2 91.5 + 32.5 31.31ns66.2 74.7 * 19.5 19.9 ns

ALHE X A OHERE - {LARSE I HEAEEA - (LAREAE R X, HERR - fbAEAM I HEAEA - LR X, 1EiE - &
AR AEHEE A - VHEX, B - SRREER - SRR 2R T,

tIZBERO tEIRBWT+H1 10%KET, *I1d 5%KEET, **iT 1%7J<£fﬁe§@ro5 L RR
T;

B3R KRR (1994) F BT 2REFEENERH, 2LVE, HEEHE ZRBINEI

B LT, _
ERaya ] i T A S5
WEEE EX TA1TH 8H 9H 8 29R 9A17H

FHE B THE B B B TR B
HERE - (L AR 3.16 3.09 2.75  2.72 1.88 1.90 1.39  1.39
HEEE  HER - R 4.73 4.55 4.07 3.50 2.71 2.4 1.82  1.64

(LAD) LIE - AR 3.76  3.49 2,72 2.72 2.16  1.77 1.48 1.4
{LAB - ZIE 4.62  4.62 3.92 4,04 2.42  2.57 1.61  1.47

: HERR - LR 366 369 672 718 947 1109 1158 1132
eEmE  HE - ki) 498 464 898 873 1207 1227 1393 - 1282
(g/nd) ABAB - DfE . 452 398 658 672 1057 953 1150 1100
LR - ZAE 482 501 947 896 1304 1218 1247 1284

HEAE - {LAESZE 0.60 .39 0.49 0.31  0.45 0.26 0.39 0.28°
HIEERE  OHEAR - fLAEd . 0.64  0.44 0.52  0.32 0.49 0.29 0.48  0.31

(SLW ni/g) fLABE - AR 0.59 0.42 0.49  0.33 0.45  0.30 0.48  0.30
1LAE - ZHE 0.63 0.39 0.47 0.32 0.52 0.33 0.46  0.30

: . HERE - {LAEEE 6.04 5.23 6.63 7.12 6.60 7.43 8.31 8.16
ERWINE HEAE - {kied 8.48  9.00 9.04 7.66 9.14 9.02 10.86 10.45

(g/nt)  ALAE - DRE 5.91  5.02 5.93 5.84 7.20  7.19 8.13 8.20
LA - SRR 9.23 10.72 8.61 9.42 10.51  9.23 9.55 10.01
MBEX 2T 2R AL,

WEENPREWHERZ R L., Cho>ORTRERC L R -REGHK, CimER - VERBBHETS - 7.
DEDBLUHPKESHEEZRE,» o/, LEER - ZIERX SRR RBE CHENELSS MBI 2558 E 50
EBESEECINES <, BHEEONEEZELRE P o1, 7. ALHEER - ZIEX Q%N TIX BRI, B4
BRI nOBEE %%E@%ﬁot@ HEARER - LR REEEETH -, HIEEE (SLW) &, Eitoes
DIBK EACIEER - ZIER TENRAE o T-, 1RSI,  DBINENE T, T XTOMEETERTRE P o2, &8
mfh@ﬂ@8t§ﬁ%ﬁ%@o%1w%toﬂﬁu% FRINE IZLIEER - FIEX T, BifE s b EEsk
JEEA - DR TERCBESS o2, BRSGER BHTELoL, ZOROBNER BT,
k%@%’%%@fﬁﬁﬁﬁ%ﬁ%#ot#,%®@®E

WERE, BEREBE Cho7z. TKTRER, BETOP 3. HEEBELFETLRNRE

BoEATH 183, ZROTHTHoT. 1992~1994 £ 3 FERI DT b b FERE 2 5 2 Hic
ALl BEOTAUEECbORELRonTS, B
2. HEREHIUZMEELERBN-EGADE HNRCHET R EORETEIhm o7, 3FEME

B TIHFRBEICH S ENT 1994 FIC BT 2EMEFEE  WHLORERZED TEHh o128, WThOEE b LAEE
M EERINELEIRCELE. COERTAPSET  H-ZBERT, BUEHETES» ok, RICHEEER - {LIE
bottew, EEHRELR (LAD &, 7TH17THOFES PERTEC, PROFHETE» o/, HITEA - LDE
LI TEAIGEL, UIBERE - HEX CIRIEE, BERIC EARKIEEME L L3 LA CREDNEN ST, ERHHA
T, MORTRBEESKE Lo, ZOBROBIEER EORKRE, TARY v 1EORENR S H, 9B LA
BHTAEWEA TS > . BESSEmER, EEE  BIaNAHORERSRRE L ok, NEADHE
- LEAIRR, LIEER - SER TREELS <, HIE  Bhbofk. ERShE T, BES L UORIEERT—E
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25 ¢
BHIDEM - (RERA  BHEER - RO E
;\; 20 p DfLAEER - iR  BILAEEA - SR
@15%
b
..}D 10 o
)
.@ 5
0 |
A B B by
1993% 19944
#1992 F£~1994 FEDOFE b b FERE,
FaFk TREMH (1993) FLFRE (1994) EBY 3 TELEETRME.
B FREHN mEEH  AUELSES AREE
FR ALER X (cm) L) (&, i) (%)
R OB B S BN B EN B BE B
HERE - {LHE 92 96 14.5 14.9 340 280 73.2 7.7 0.7 0.0
REREE HEE - {LAE4 103 107 14.9 15.0 493 402 69.0 75.7 0.7 0.7
(19934F) {LHE - DB 101 100 14.9 14.8 476 379 70.7 70.4 0.0 0.0
' {KIE - ZHE 108 105 14.9 15.0 551 448 72.6 7.4 0.7 0.0
HERE - {LRAESE 108 109 14.1 14.2 395 371 710 67.7 2.0 1.7
RS HEIE - bR 118 118  13.7 13.8 568 426 66.5 73.0 2.7 2.3
(19944F) 1UJE - DB 104 108 13.3 13.8 465 409 66.9 67.2 1.0 0.3
LB - 201 116 120 14.0 14.2 584 475 66.4 74.5 2.0 2.3
WMBXLRE 2R LR,

BIRTERE L 0— E~5—F D 6 BRFEFR,

OEFIZR SN r oz (77— EK).

4. FRXE (1993) FLiIFXR (1994) FICHIT2H
BEELEE, N2,
1993 FRABEET, SATA» S HREFEHD 2
b, 6 HVNAKHE L, 7T HIZFED 0%z 2w HIR
BT, KB, MROHBE -7z, 8, A b REIHF
Ty, RS FE A AR, KRR
2 BLARKBETH- 2, 1994 ERIFRET, 58T
AroEROANE L, 6 HbEERNTWRALZL, 7,
SHREHELDEZ2HRKE T, BROHNE» o7,
R PECHEAN1BEE LS, migichts e 28R
D8ASHETIE, TRTORTHBEIEL ., B
KELBO CROFRBEETH > 72, £iz, 02 EMIF
KERBAMG 3, 4 FFH T, EBREIOHIEORESHD L, &K
WEEORELZRE, Mk OMARGRTASNS LY
BrL, Z02FHOATNES X VINEMEERICDEK
L7z,
ZD2FHDEBRODHTE4FRITR LU, BELFFR
BRETIE, BELE 2o, FRREECTHEER -
SEX TEESEWERTH - 7o, BE, W ThOMEE

ETHIFRBETYRLBY, ELRRKEE, FRIEE
EHIWHETE { B oz, RmEHUIHIER - LD
FIX 2k & 379~551 & /m? & #F RIEE D 409~584 &/m?
ERERERRL, BHERESHS T OEIIANORERE
DFEIIKRE LB Epotz, ULy UHEIEE - {LIEE R
X Tk, BEDSEE, REREFET 280 R CTHREETIE
SNAREZDEFIKREP T2, BMESESIIHIEEA - L
FEARER L ALIEER « ZIEROFREFE CRBRE TR &
o7, BREER, FREBETHEVWIEETH LS, #
BEEH - {LAEVIEX OB T BT Wz,
INEFABEORERZE SRR L, €ERZOWVTE, X
BEARBECIHEIER « (CEREARORE, BfER IR
DT RMP oD, FOMOMIEETRIBEETAKE ZER
<, ERBHE, BEECERENR SN ORTREKE
FEOIEER - VIEX L FREFEOHEER - {LIEIEX
TOWTNLEETAE poTe, BRHECOVWTEWETK
EREND TN, B, BEMCEEEVLR OO
SELERUCTH o7, W/ EILIFRRESE CRIHILE

- R R EERCHETE, FREFETR

WINOR L IZIZEEE Th - 1205, LIEER - FEXT
RERERIER B - 1o, B KB IHLERE TS
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o4 ’ HAEY® =

2 FE ET1E (2002)

Foxk FARRKEELHFREFECBFIHMEEEOEBPNEICBLIZTE

28 HRE RE 0/ RBLKE
MEK (kg/a) (kg/a) (kg/a) . ' (kg/a)
i BRAE Pty BAE rstic BAE B B B BRAE

B RIES (19934F)
HERR - {LjE4E  87.5d 85.4 d 36.7c 34.4 ¢ 50.8f 51.0 f 0.72a 0.67 a 29.8 ¢ 27.9 ¢
HERE - (kAP 134.5a 126.1 ab 53.2a 52.1 a 81.3bc 73.9 d 0.65b 0.70 a 43.0 a 42.3 a
{LRE - SR 123.2b 103.2 ¢ 46.8b 37.4 ¢ 76.4cd 65.9 e 0.61c 0.56 d 38.1 b 30.4 ¢
{LRE - ZHE 135.2a 130.3 ab 46.8b 46.7 b 88.4a 83.6 ab 0.53e 0.56°'d 35.8 b 37.6 b
I RS (19944F)
HERE - {LABEE 121.7 ¢ 1215 ¢ 53.1cd 58.9 ¢ 63.6cde 62.6 de 0.92ab 0.94 a 47.2 cd 47.7 cd
HEAR - {LAE/  155.4a 137.4 b 74.1a 67.0 b 81..3a 70.4 bc 0.91ab 0.95 a 59.5 a 54.0 b
{bAE - iR 111.8¢ 122.9 ¢ 53.5¢ 58.7 ¢ 57.5e 64.2 cde 0.93ab 0.92 ab 43.7 d 47.8 cd
{LIE - 208 135.5b 135.0 b 62.8bc 66.1 b 72.7b 68.9 bcd 0.87b 0.96 a 48.5 ¢ 52.8 b

WEBRAIIE2REFL.,

BEHEDOFERNTHE, BHEED TR—OTNV7 7y MY VAV DSBERET SR KETCHERED

S WZ EEIRT,

BoR ARRBEELIFREFEIBTIBEREDEVNHINEBRERICE JIZTTREE,

i3 1 FEEDEL TR HRGE ZHRTHE
WEX (#/ ui) (1000%/ uf) (%) (8)
EHE G FtE BRAE R B TR BRAE FHE BRAE
AR KR (19935)
HEfE - {LSESE 234d 219 4 77.8ab 75.9 b 18.2 bc 16.6c 829 a 840 a 19.9a 19.7 a
HE - fbfes>  37ta 323 b 75.9b 849 a 28.1 a 27.3a 76.8 ¢ 780 b  19.1bc 19.3 b
fEAE - e 342b 281 ¢ 748b 710 b 256 a 19.9b 77.6 b 76.8 ¢  19.4b '19.4 b
fLAE - 25 3852 320 b 71.2b 79.2 ab 27.4 a 25.4a 65.2 d 69.6 e 18.4d 19.0 ¢
U R (19944F) R
HEfE - {LAE4E 299bc 267 4 76.2c 87.8 ab 22.7 d  23.5d 93.4 a 89.5 abc 22.2ab 22.3 a -
HE - KB 408a 318 ‘b 74.5¢cd 835 b 30.4 a 26.5c 85.0 cd 85.3 od 21.9b 22.1 ab
fLAE - D 302bc 273 cd 66.3e 845 ab 20.0 e . 23.1d 92.0 ab 87.9 bc 21.9b 22.1 ab
{LiE - £ 400a 322 b 69.4de 90.3 a 27.7 bc 29.1ab 77.2 e 81.7 de 21.6c 2.3 d
AERBZEH2REFL.

FHEEDOERNTEME, BESD TEH—D7 V7
WZERIRT,

£y, B, BUEE b CHIDER - CEVIERSERICS
ot s, BEMTRTRARBECEI/NS L, FREE
OHEIEER - (LB IEX OFHE 59.5 kg/a i3 & DRABRO &
BNETHo7, LIEER - SEXRBBHETERICE <,
EHRKEMhoT,
INEBRERABROFEREE 6 RITRLL.
b, FOMBEICBWTHEBTE» -k, 1R
FPRRBEFECIEEMC D E DEIZL, PBEETHS
HEAEE A - CABSAERA X & LAER « PIEX TSNS
WIEETH > 7208, HFRIEFETIRFERL, FL BHE1S
Lixotz, HHBEEHTH HHEILER - LIEAIEX & LhEE
- ZIEXEEE L bERCBHTE L, BIFXRBEET
BENKED -7, m? Yz DB RN R REE T3
iR, BEMOZSDR L, FRBEETIHENER - LB
PR TRERE T, {LIEER - VIEX CRBETERECS
S olz, BRSERARRKRRET, HCEE, BERT
ErEon, CIEER - SERBEL KL, SoEHE
TlE» o7z, LR TRERRRRBEETHTHOR HEDL
St hs, LIEEA « HIMREWEL bERICEL, BE
TP Tz,

bt g

7Ry MEY U H Y DEERETSYKETEEEZDR

% =

EBZOWTE, BRYLVOEBRIIBHETRERZD
T, B, ERRBHETRL, £ h3ERmERLIH,
FIRTRE LS UiBER - ZEX CEEBECEETK
&l ko, RitMAFOEECHET 2R BT Gr- /L

1983, A-FES 1990), B TELSKE { RAHATDH
B, —F, BMTERORMETHF - BE (1996) 3%

MEIFEELRAELS RS ERELTWS, ZHBDIE
S LFEIEE L O MR TR EE CRENET 2 LTS
D, ZOFEIFIARXRRBE, ZHETKEIBA, BE
DORELEFRT 2DDEEZ SN, BATHEEY: D EHK
WEICEHENS SHBT 2 500, HHE L BEE DE I3
fEE: & RIEWC & D& LU 7z, HEIEEA - {LIRERARX B
W, RETRETRBHEOERS L ko T, BHEL
DEBKED» 2712, FRBETEW/NS polz. TRR
BET, BEUPLORKIEE TR, KB TERYOSEH
EE T, AT ORECPLBELERMENRE LD LEH
Zohd, L UILEEE 2% M L e fuitER - 2K,
FERBEEDERBTHLSITORESE L, BFHIREER
551 A/m? &, BEXORETHY, BHESG LBEHEI
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HARZELLEL ko, 815 (1994), FiLs (1998)
bMT ORI I - N EIEEDOFENKE VL, B
CIXBEDFENK S S EHIZ EBMESEMET LI L
LTw3, LAL BYEOMIE, FHECHERES TR
k&Y, SLWREIEHETRKEPoZ 0D,
EENHELRD, BL TR LS REBRERNES
BRLTWSEEZ o5, {LILEA - X, %,
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Effect of Planting Density on Rice Yield and Occurrence of Panicle Blast in the Culture with Low Agricultural
Chemicals : Tadanobu MAEDA* (University Farm, Utsunomiya Univ., Moka 321-4415, Japan)

Abstract : From 1991 to 1994, a rice cultivar, Koshihikari, was cultured under dense (25 hills/m?) and sparse (17 hills/m?)
planting with a low supply of agricultural chemicals and with continuos application of farmyard manure (FM) or chemical
fertilizer (CF). Grain yield under dense planting was not different from that under sparse planting when FM was applied
without CF, but was higher in the former than in the latter when FM was applied together with the small amount of CF or only
a small amount of CF was applied. This is because the former had a larger number of ears than the latter. When a large amount
of CF was applied, grain yield in the plot with dense planting was lower because of the fewer-florets, lower percentage of ripened
grains and lighter grains though having many ears. Panicle blast occurred more frequently under dense planting, especially
when a large amount of CF was applied. No difference was observed in the occurrence of insects between the plots with dense
and sparse planting. Grain yield under dense planting was higher than in the plot with sparse planting regardless of the weather
condition when FM was applied together with a small amount of CF. However, it was lower when a large amount of GF was
applied even in a good weather year. It is concluded that dense planting sometimes gives a high yield when FM is applied
continuously, but often causes over-luxuriant growth, less dry-matter production and frequent occurrence of panicle blast when
CF is applied continuously. Therefore, the method for high yield must be explored with sparse planting, which also costs less
and stabilizes rice production.

Key words : Cultural method with low agricultural chemicals, Dense planting, Koshihikari, Panicle blast, Planting density,
Rice, Sparse planting.
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