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Table 1. The breeding procedures for Taikeng yu 62069
1992 1993 1994 1995 1996 1997 1998 1999 2000
Parent 1st 2nd 1st 2nd 1st 2nd Ist 2nd 1st 2nd 1Ist 2nd 1st 2nd Ist 2nd 1st 2nd

Cross F| Fz Fg F4 'Fs F@ F7 Fg F«) Fm FH F|2 FI] Fm FIS Fl6 F17
TKC3011 30116 3011-6-1  3011-6 TKY62069
-1-1

Kinuhikari Observed Prelimnay  Advanced yield trail  The regional yield trail* Variety
trail yield trail Ni il register
X itrogen trai application
Taikeng 4 Evaluation of lodging incidence and cold tolerance
Evaluation of on-panicle sprouting and shattering

Disease resistance test

Insect resistance test

Evaluation of appearance

Evaluation of physicochemical

properties and palatability

*Underlines are presented time of evaluation.
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e R SRR 3 A0  BBUTKRER % - ARERS - HIFEEH 62069 57T BIS A BRI
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Table 2. Performance of main characters and grain yield of Taikeng yu 62069

Taikeng yu 62069 Taikeng 1
Som o T e me e MU v R
(cm) (No.) (kg/ha) (%) (cm) (No.) (kg/ha) (%)
Observed 1st 89.5 14.0 6223 103.6 87.1 13.50 6008 100
Preliminary yield 2nd 88.7 15.1 6448 113.9 86.5 13.20 5662 100
Advanced yield 1st 96.8 20.6 6247 96.8 93.5 17.90 6453 100
2nd 88.5 134 4889 105.8 853 12.30 4621 100

T2 2T B TR A P HA(E ket BE - SRR 3 - 3R 3 G Bt RO RIR - F—HArE
2 AEE HBLEEIE 130 KRR - R R ERHER 112 Rk - HE 18K » TR 118 KK
R 2K 5 bR DRI 113 A0 i > ZHMIE 82 A BIE » 2286 30 A 23 » ) 99 A3
SIS 1087 5 FEELDURFONIE 1.93 AT E » (EEME 110 A HREE » 2 0.83 47 »
167 A ZERIIRE .16 A% s FHFHERLUFRRE 62.2 AT/ AEHRS » {CH#EE 22.5 280/
NERK > ZEEEK » T 47.7 A AEKRZRE LGRS 4.2 AT /AE s ARERLFRREE » 2
7014 AFTIAE (21558 6,975 ATT/AMH) » {EERAKE - 2,920 AT/ AE (ZH15E5 1,826 AT
FAEE) o TIAARREE B5E 5,000 AT/ AE LRGSR E A HKE ~ 210 - SR RAES » HibEkE -~ &
R (CERERE SR 2 R R R 21 5R - AEEREDE R R IR R ZM R T2 7T 1999 4
EZRERE SRRERRERK - HEIESNRIA - ERERNEZNEE » BRI R
21.4 CRBUR G - BERMIE 14 % 743 49174 TRER 1 9REM11.43% 5 — R ELUR
SO 84.5 Kife % » M 57.6 Kif/) » 227 hi 23t » F1g74.1 FIBLEF SRR A ER  REE
DR GHMIER] 87% fimr » {CEMIEZ 57.5% 1K » 715 78.8% 8 E /1 BRI 3.4% 5 THIELE
BREE ~ R K 5 BOME D 26 /A 5w » EE IR RE 23.6 A% 0 FHH253 AT BEM BEE 2.1 40
ﬁ °

BUHE A E HBUTGEIE 116 KRR - FER KA FRMIER 96 Kk - A2 20K » 1Y
104 REQEFEL GRG0 6 K 5 MR LUTEEMIIE 105 A0 e > &2 bl 02 A& » =R 23050 » i
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Table 3. Performance of main characters and grain yield of Taikeng yu 62069 in the regional yield trail

Growth Plant Panicle . . Panicle Spikelet Seed 1000-grain
Location duration height weight Yield/day Yield LSD  jumber /panicle ced set weight
(day) (cm) ® (kg/ha.day) (kg/a)  (0.05) (No.) (No.) (%) (9]
\2! V2 V1 V2 Vi V2 Vi V2 Vi V2 %! V2 V1 V2 Vi V2 \%! V2

1st crop season
Taoyuan 107 117 1035 983 183 168 541 442 5786a 5167b 266.0 165 16.1 746 726 733 69.6 262 231
Changhua 128 120 111.0 1070 182 172 413 412 5296a 4944a 387.8 214 206 829 899 822 749 244 220

Chiai 115 111 1131 1050 1.85 1.80 552 552 6349a 6097a 258.6 192 198 749 825 876 905 251 229
Pingtung 113 110 948 709 193 189 622 637 7014a 6975a 1559 18.6 18.1 845 867 798 81.8 260 24.6
Taitung 121 114 829 748 143 1.17 412 322 494a 3667b 209.1 17.2 193 57.6 528 874 855 263 253
Hualien 130 128 899 81.6 1.10 0.81 225 143 2929a 1826b 2125 162 163 61.1 575 575 429 254 214
Tlan 112 110 962 895 171 150 439 43.7 4892a 4808b 744 140 145 827 778 838 825 236 232
Mean 118 116 988 89.6 1.67 151 477 435 5319a 4783b 1041 174 160 741 743 788 754 253 232

2nd crop season
Taoyuan 108 101 1010 939 176 2.04 475 460 5117a 4656b 126.1 162 148 812 950 797 836 246 230
Changhua 99 94 919 908 149 180 383 43.8 3809 4104a 267.0 132 115 685 872 856 833 237 235

Chiai 104 99 969 904 202 212 453 443 4707a 4387b 123.1 13.6 13.0 855 927 859 884 249 232
Pingtung 96 94 977 696 172 202 479 465 4592a 4375b 1864 160 11.8 739 920 834 846 256 235
Taitung 97 93 998 905 152 1.77 556 545 538%9a 5042b 2529 163 163 69.1 831 86.0 847 243 239
Hualien 116 112 1051 971 125 123 260 200 3013a 2241b 1366 135 11.7 729 951 550 426 246 220
Ilan 105 100 963 869 146 132 265 276 2769 276la 62.1 127 132 792 773 546 550 228 225
Mean 104 98 984 884 1.60 178 402 394 4199a 3938 .77.8 148 126 757 889 758 746 244 231

* Means in the same row followed by the same letters are not significantly at 0.05 probability level.
V1: Taikeng yu 62069 V2: Taikengl

98.4 %7 » MEM I SREA 10457 HEUEFMIE 2.02 A5 E » {LH#EMIE 1.25 A& - HE
0.83 /A% » T35 1.60 A ETE1 574€0.18 A%+ B HAFI HE R LIEFUE 55.6 A/ AtHR S » 16
S E I 26 AT /AERAR - ZIEE K - 5402 AT/ EELE R SRAE 5 FABE E3E 5,000 8
FrrAaE L B RRE R G RMIE bR T @At R R 251 5% - DU B Rt R 2 R - HAth
M RIREE SR EF 1 > RmEMEEER > 25389 AT/ AE (Z/F198E 5,042 AT/AH) » &
KEERM - (#2,769 AFT/AE (157 2,761 AT/AE) 5 6 K E Rt R A Az e | R 20
JR R T A E 2 B R (Z 58 > SEBRRERN R ERK - REBEERNFIN - ERMERNERNE
B FELMKE kA EMIE . 162 K& » BEEMIEZ 127 &P > HZE35X 0 F514.8 KR EM ]
RN 2.2 X s —TERB LA M 85.5 KAk % » & LMhIE 68.5 Kk » AR 27 KLZ3E » 4549 75.7 KL
DREFELSR 13K s RREZERLIREE KA RO 86 % & im » 16# K B RIE 2 55 % &K » F4575.8%
BRERR SRAE ¢ TR E DI R 25.6 AR E - IEREME 22.8 AT - 4524 4050 » &
BISRE 1.3 A% o ,

LA Eberhart and Russell “HIAZRBFIE 2R G () (RREBETBEEMN > 4515
4 - MR AR > EFE—HFERE 62069 57 A B H IR A2 1 98 & 4 =B 11#1E - EERIREE
0.90 » B b = 1 Z (R MEREE 72 BAFAE - HEELERS 7T (Sd) ANEE - IR LSRR 1 57 (R
F51.24 0 8Bl b = | Z{REREIh MEEESE 7= BAFE  (HREERS 7 (Sd) 8% > BREHEE 62069 R
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Table 4. The stability parameters for grain yield of 11 lines and check varieties in the regional yield trail in 1998

Ist crop season 2nd crop season Combined
Lines(Variet i i i
VO e —— R s Men —— R s Mem R g
kg % kg % kg %o
Taikeng yu 68585 6324 61 098  1.08 52715 4327 -280 -6.08 1.0 224894° 5325  -109 -2.01  1.16 183832

Taikeng yu 29138 5592 671 -10.71 121 212101 4291  -316 -6.86 098 70595 4941  -493 -9.08  1.08 161540

Taikeng yu 32892 6299 36 058 112 59638 4553 -54 -1.17 0 119 49282 5426 9 -0.16  1.18 54585
Taikeng yu 32922 6290 127 203 096 183204 4714 108 234 131 159194 5552 117 216 114 217123
Taikeng yu 59537 6170 93 -149 093 128238 4699 93 201 1.25 119898 5434 0 001  1.07 156391

Taikeng yu31094 6127  -136  -2.17 093 326413 4563 -43 -0.94  1.03 146459 5345 90 -1.65 101 230536
Taikeng yu 25246 6291 825 1510 081 313341 4615 736 18.97 097 184265 5453 780  16.69 095 285829

(waxy)
Tainung 67(check) 6263 0 0 1.05 14556 4607 0 0 1.14 63387 5435 0 0 1.12 42080
Tainung Glutinous 70 5466 0 0 097 157751 3879 0 0 1.06 118052 4673 0 0 1.04 136057
(check)

Taikeng yu 62069 5319 535 1119 090 87264 4199 261 6.64 074 170450 4759 398 9.13  0.83 126657
Taikeng yu 24168 5644 860 1798 091 245078 4499 561 1424 112 168339 5071 710 1629 097 218707
Taikeng yu 58433 3190 -1593 -3331 0.84 1339888° 2591 -1347 -3421 0.60 789634 2891 -1470 -33.71 0.67 1038533
Taikeng yu 63901 5171 387 8.10 106 429216 4437 499 1268 081 131111° 4804 443 10.17  0.86 350760
Taikeng 1(check) 4783 0 0 1.24  588016° 3938 0 0 0.73 118026 4361 0 0 093 507333

* Significant at 0.05 probability level

BHAGZRIETE » ERBENRN - SRENIEZAREEBHB S BREFEE 62069
BRAOFEFRAE RS 4,759 2T //AH - W IR S AEEE R 5F 4,361 AT //0E » 3 398 AT /AE » HIGFEIR
JEi£9.13 % » EERREF 0.83 » Blb=1 I MERHE 2 R - BEEERS A RERE - BREFE 62069 5%
fEfasE R RBUBNEM L5 - M EEBEE - BERSZREREZENR M -
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IIRER R R IR 22 BAFAE + RRIGHaaEE AE B R B R PR — TR [E MU - (BB E
AR TR ER A FRE  SREFIORRE R RS 298 - RREPE R A &8 5 me s
FEFREE T REgRmRRS -
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BRE - BURHT AR ER R Z R R - I e RIS — I F R SRE 1.7 - )
EFIERE2.3 » 2FIRER 2.3 » WE ZMEREIN B R) Bl MR) 2 > i BEE M=
BRHARE o FE LR RE 2R RATE — ~ ZHIWE SRS 5 7.7 » F—IE S R R R S A
FHEHR S > 55 HAVERIREIR > SR RERRIAY 722 2200 AN HHEE - B AR SR IR IR IR » 1 88 A
o Jie a2 T R AR BRI o N SR LA S5 | S A o AR E R A R - IR 2R
ERERIER—HAET R 7.0 - 8 HAEE 5.0 - S 982 RIMB ML > BrhERkir:  Ee
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Table 5. Performance of main characters and grain yield of Taikeng yu 62069 in nitrogen trail

Taikeng yu 62069 Taikeng 1 )
Nitrogen Growth ~ Plant  Panicle  Panicle Panicle  Spikelet 1000-grain Growth ~ Plant ~ Panicle Panicle Panicle ~ Spikelet 1000-grain
rate  duration height  weight length eld  pumber [panicle Seed set weight duration height  weight  length Yield ey [panicle Seed set

weight
(kgha) (day) (m) (@  (m) (kgha) (No) (No) (%) (@ (day) (m) @ (m) (kgha) (No) (No) (%) ®

1st crop season
80 1069 97.1 165 159 6065a° 151 760 908 263 1024 933 187 165 6117a 146 932 900 243
120 1073 1046 193 166 6335a 179 838 836 255 1024 993 194 159 5902a 162 970 787 227
160 1073 1058 123 177 6167a 177 860 844 252 1028 1020 1.82 17.1 5869a 166 98.6 77.6 229
200 107.1 1050 112 165 6377a 163 796 827 247 1021 1035 241 187 6138a 145 1282 732 228
LSDys 368 463

2nd crop season
80 8.1 91.1 204 165 4239a 121 798 898 266 829 841 200 168 4204a 11.6 889 859 243
120 894 944 181 159 4659a 139 796 822 253 836 888 180 17.0 4493a 125 86.5 813 235
160 910 969 176 17.1 4649a 149 837 764 247 840 904 161 172 4209a 141 854 716 228
200 908 945 175 187 4267a 138 828 770 248 846 885 171 176 4256a 135 90.6 753 224
LSDugs 428 405

“ Means in the same row followed by the same letters are not significantly at 0.05 probability level.
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Table 6. Performance of abiotic stress resistance of Taikeng yu 62069

1st crop season 2nd crop season
Traits Year Taikeng yu 62069 Taikeng 1 Taikeng yu 62069 Taikeng 1

4
8

Lodging incidence 1996
1998
1999
Mean
Cold tolerance 1996
1998
1999
Mean

—_

~
w
~

]
w
38}

On-panicle sprouting 1996
1998
1999
Mean
Shattering habit 1996
1998
1999
Mean

~
w
~

O O N N - S I R T B L
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[o%)

A E AR 88 - ERRBVRKHURRERERR - ZHH 62069 5EB T (MR) BEERAEE
FE1SRAER - 1 B EERIUAEAE - SERaBYRTE S IR B ZAE R - 288 62069 5T » 7255 —H
TEFEEHHT (MR) EER SRR (S) 5 3 —HE TR HPRMS) IS EREL SR (MR) - $47E
fABVRHIIE IR R (MS) AR 21 5% (S) « B A TEMRATINE - 7255 — WA XM-42 Bt
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R 7. EHEEH 62069 55 2 U IERI
Table 7. Performance of disease resistance of Taikeng yu 62069

1st crop season 2nd crop season
Disease Treatment Year Taikeng yu 62069  Taikeng 1 Taikeng yu 62069  Taikeng 1
1996 R R '
) 1998 MR MR
field 1999 MR MR
"Mean MR MR - -
Leaf blast 1996 MR HS MR MS
1998 MR MS ) MR MR
fumery 1999 s S S MR
Mean MR S MS MR
1996 MR MS
1998 MS -
Panicle blast 1999 HS HS
Mean MS S - -
1996 S : S S S
1998 HS HS HS HS
XM-42 1999 HS HS MS S
) ) Mean HS HS S HS
Bacterial leaf blight 1996 S S MR S
1998 S S MS S
XF-81 1999 MS s S HS
Mean S S MS* HS
1996 S HS S ' HS
1998 MS S S S
Sheath blight 1999 S HS S HS
Mean °s HS N HS
1998 - - MR MR
Bacterial Leaf streak 1999 - - HS HS
Mean - - S S

PR ERS 2 MR (HS) » # XP-81 BIFRIVHIVER 2 IE (S) - B 970 e Z3AHIR] 55 e
B XM-42 BIPRAOHUIE T 1 2% (S) » $ XF-81 RV R IEZF S 2R (MS) » SSHARIE N 21
SRR (HS) S o BRI RS — ~ “HAMEF 19 2R (S) » MR IR S TR 20 1 BRAUHR R
(HS) * FHRFEMRITITER BT 2R (S) » BLERE1 SR EMHIE o 50T & BRETUENER
RANFK S - AR SHR » BIEH 62069 SRIEME R AR B B ARG HTMEF 980 2% (S) - T FLAEEE Ry
o s SR AH (R - AfE SR B EE R 1 BRAY R I HTMEAR R o {HEERE L SRAE 2 TT 1996 B E #k B i
(MR) » BRRAH AR B RE TR o SERGAVTUE T 2 rhHi(MR) > BB SRR 5RE
() IXHE 5 BT ETREHUIE T 21 (S) BLERE RAHE o ¥ LiE SRR 2k (MS) » 8
LSRRI 2RE (S) B - ME=FRHIERER 2 P& S) LLE -

REREHT A BLEL AR SRAR K LRF RS RIS 9 © IR 9B » F1ihR Z MR B CE RIHATESD
EHURRIZRIL - MERE B ATT 1998 55— HIVETEHT Bl K 55 —HATRE/E B Al A & (vL) 19
RI BBREEZS - FrakRmBREER : EOEE858 - HFEN7.1% - B HHEY
7.3% - SRER UK - HEEEB & B HIER21.5% > B THIER 20.3% o KRS 0 B
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| 8. EHH 62069 5 2 HlEME KRB

Table 8. Performance of insect resistance of Taikeng yu 62069

Insects Year Taikeng yu 62069 Taikeng 1
1996 S MR
. 1998 S S
seedling 1999 S S
Mean N N
Brown planthopper 199 S MR
plant 1998 S S
1999 S S
Mean S S
1996 R MR
1998 MR S
Small brown planthopper 1999 S S
Mean MR S
1996 N S
1998 S S
White-backed planthopper 1999 S s
Mean S S
1996 MS S
1998 MR MR
Striped stem borer 1999 MS MS
Mean MS S
]9. BIEH 62069 5% 2 KK LEFIE
Table 9. Performance of physicochemical properties of Taikeng yu 62069
Brown Head Brown Brown White  White  White  Alkali Gelatinization ~Gel Crude
Variety(line) Year Location rice rice rice rice Translucency center  belly  back digestion temperature consistency protein Amylose
(%) (%)  length  shape (mm) (%) (%)
1st crop season
Taikeng yu 1998  Shinwu  82.0 68.8 S B 35 0.0 0.0 0.0 6.0 L S 6.87 22.6
62069 1999  Beitou  83.6 69.0 S B 3.0 0.0 0.0 0.0 6.0 L S 7.37 20.5
Taikeng 1 1998  Shinwu  79.0 62.7 S B 3.0 1.0 0.0 0.0 5.8 L S 8.05 19.5
1999  Beitou  84.1 69.8 S B 3.0 0.0 0.0 0.0 6.0 L S 7.80 18.0
2nd crop season
Taikengyu 1998  Beitou  80.4 65.8 S B 3.0 1.0 0.0 0.0 6.0 L S 7.68 20.2
62069 Datsuen  79.7 67.6 S B 3.0 0.0 0.0 0.0 5.9 L S 7.08 19.7
1999  Beitou  82.0 70.4 S B 3.0 0.0 0.0 0.0 6.0 L S 7.18 21.0
1998  Beitou  80.5 66.9 S B 3.0 1.0 0.0 0.0 5.7 L N 747 194
Taikeng 1 Datsuen  80.2 68.7 S B 3.0 1.0 0.0 0.0 6.0 L S 793 189
1999  Beitou  81.6 714 S B 3.0 1.0 0.0 0.0 6.0 L N 7.89 18.8

KE SR G - ZHEE 62060 SEKRKAREBIMAL - KREHEZARBR B » EHHE B IR 5EAHR
ARIHTHE ~ WHBERBRARR 0 - 3O RS R 20% » (LEERERE IR0 % » KK/ HELZ
RUIATTRER -

LUE B R SRt ) B K HE fo A SRR O B A S R A A T R P B B > A52RANSR 10 < EHER 10
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B » BFEE 62069 SRHUKEUIME R EIRIT E B 2 B R B R LA L - BiUR H B AEO SR AR SR (E - O
Uk ~ R RAEEA RIS 2 Bk BRSO SRR  REUA A ERETIB B o FTLUHT SRR
Bl R A A B PR BB HE R SRR SR A - R - BRIV R A E R R E
AERE A G E R RE KM E R0 SRR - B ERMICFHE - EERIUSHEE Z2F% -
FE RS TULKRERE A A E VT I » A R B 22 -

®10. ZEH 62069 k2 B AME
Table 10. Performance of palatability of Taikeng yu 62069
Variety(line) Year Appearance Aroma Flavor Cohesion Hardness Over all

1st crop season

Taikeng yu 62069 1998 0444 A 0778 A 0.000 B 0.111 B 0222 B 0.111 B
1999 -0.050 B 0.650 A -0.200 B -0.400 C 0.800 A -0.300 B

Taikeng 1 1998 0.111 B 0.111 B 0.000 B 0.000 B 0.000 B 0.000 B
1999 -0.267 B 0.000 B -0372 C -0.422 C 0.534 A -0472 C

2nd crop season

Taikeng yu 62069 1998 0.143 B 0.533 A 0.081 B -0.126 B 0.091 B 0.117 B
0.045 B 0.618 A 0.091 B -0.055 B 0.086 B 0.045 B

1999 0.000 B 0.611 A -0.111 B -0.167 B 0.500 C -0.111 B

Taikeng 1 1998 -0.084 B -0.117 B -0.100 B -0.250 B 0250 B -0.250 B
0.056 B -0.050 B -0.045 B -0.156 B 0.150 B -0.050 B

1999 0.056 B 0.000 B 0.111 B 0.222 B -0.111 B 0.056 B

EEH 62069 SR LR EGEASET - A 2EE HEE—ER 118 X » LR AR M IEZ 1 Rk 2

Ko BHAMER 104K - LLER SRR 6 KX - BERNHFZ M1 SRR 2 - HEL P AGE T IR E — 2
(BROTHRE—IES 124 X BHES 100K) + EE G SEERIERBE AR - v e
IRFARIBCH MR 22 AT ARRR R BRI —ERE P8 - HEEZRTH REPHRASES
1K - R R A HE RS _EAORERE - SR AT R FEK E T HIR A 22 HE R 1 ATREIRE B R HE
X - FOBBERRI AW RE —IFLCA IR Z A SR8 11.2% - 38— HWIVEEERE
SERARE - (EILLERE SR 6.6% » A EIRE MBS - B ¥ R TARE BEEMBER R
HEBCAIREM SEREE © ZFE 62060 SRHVBKIK M AL » #EKIMBIRIT - KROERAR (E > M=
R (BOEEH) - RFME IR Bk - ZORHKER B BB R AR 2 REKHERS R 29 5f
HIR B E N B EE - R4 E REK B  MERUFHEIRAEA - EEABEEKIESZ
Basmati (EREHCEIIEKEE) K Jasmine (EEEBRE) FIRANE - 2 28RS =8 51
EE N

ZTH 62069 SEHVFEEBE - MFRREEVEE - BERPTIE TSRS 5 - BRRIER - K
TR AL ERATREHE AT - BURERIC N EEEROYUTEE - BHBAERIRK  MAEXMETH
Y HALE R S R B S SRR - BACA B 80 AFT/AHMINE 120 AFr/AtH » faRE RHHE
e EEEAAREE - KR BURRUN RIS E AR R TR E R » & p SRR PEAR R EA S R AT e B A
PRen TED 8 TR AR - FHOERERREER - REMM EREIIEBUHEREIR 2 MR
M B aEAA E AL - BB RFEMA RS AEGEM 0 AT B ; ML EE8 EYHEIE T+
WIS B AR - INCAMEAE IR A REféE B 2 IREVIHGAC T M0 o 28 - 28 RSB TR S - 3
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T E 57 BARE A STAE » JCH R L OIHE R R EHESTIE - RIRFREMAaR A B 2 RS BRI AGIR DU E
PP KA E TR - RIS BRI AKIRAE » AH A E FP v EIEE L0F - DUEsAafesn s » Hil vl SRR
FEEIRERE o

EHE 62069 5RA8 = BB FMRE B~ “HIFNFIESE 7.7 - BRBRIIKIR IR
1K > #EEEES H TN EeiRfg(l > TTREE 55| B L3 - RMKERESESR —BFRE 58
BN R R R B B N B R 0 5] R b SRR R A R RERE - R A IR IR AR
fi1 - A ARG L — PR - (Em IR T PR R A - MR ATRERS SR E M SRR - AR A
fh R TE AR A SR AT R AR E 2 A5 (R) B P (MR) 2] - BARRE Zit RN - EZEE 2
HRERAK o 55 ZHAVEME A KIRTRE » BIGESS —HAVEE L0 I o A SRAC TR U ARARARA RE 7K B
R AT R 2 A E B P B IR R B DDA VLR - R R RIA SR IRE
ETERTE B RERES RIS HE R RSS -

faRR R RA IR GE KRR EERDIARE - ZE 62069 5K P HRERBE 2HEE
fARVREH RS - SRR B AR > BAREE S - REREVEE R TN - &
A JRECE R 2 P _EROIRIE - (R EEAOK R EDE EREEERRE - LH IR
J\ B B T HAVER SR ZE IR ER LU » SfESRBT AR AEREIA S B RS R U RIS A HAE - AT DA
BERGIRI o3 B R RS T H R R AR E _EAIE SRR RIR - ¥ XP-81 Btk Z P8 —HAE R 2%
LR IE - T AVER Y 2B SUE o XM-42 IR0 2 P RS RE - BEPR E IR ST N E
{HEH 4 BIRRER SR A BEAEHAPNE - ME S AR - BEURENPIEES — » ZHF TS 2R
B - T EL = SRR E # 2R S E LL L - R H AT - RREBAE R A I bl UG 2 2
W > BABHERIIEE - DATERNEHE R T R AR A BRI BT - DUISRsE R,
TRER 2R - Z2TEE 62069 SEHIRRMEA R EHEM N FIESEEREA - B (ORI TR
TS 2 AR RS RE - T H = Rk E B R 2 PR ELL L - BT E AUE SR TR
SE 5 BERBIBE RGO YU IR E T B SE - (BEHERE N AN B IR » KRR B2
BRI ERZ IR -

ZHE 62069 FETFIHEFR ~ A HERPRKLIME e RE KRR — & - MEEALEDR
Ak E MRDEEAD - EIM TSR R SRR E G SRR R EE o (EREEINA U 2 R 2%
BRI e A A AR R MEIRAD S - TR A T AR AERKRY Mg - R 2B A LAakK
BB AN EE R K ST DR BRI - BAEEEREN S @ ARREBERSE
MRS R A RS E R BB SR X - AMEHSBRAEHAITES - ZHE 62069
BRI EARE R > TERFNETE S BRIV L - IEAF 7T LIS B R AR B2 12 5 FH A NE Iy 2 4 8
% o BFEH 62069 HEE REA I AL R 2@ i 5 1 RE K HEE abfl - BHF SR A S IR AR K &
B BRELITCRERE - IR & E A Efmr e -
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1 MKEHE - 1990 o ZFEPUSRERKGHE o 25-47 H - BFSRFHR -
2. $B@ % ~ RE) - 1992  TEFMEN RBUNARY - 23-68 H © (W)L EUGEIN & -
3. GREZK © 1983 - BENEKERERE - 5 19:51-63 °
4. 5REAR - 1987 - FRAZET2RERIGE © 1-12H - IFSRFR -
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Development of Aromatic Rice Variety

Tainung 71 (Yihchuan aromatic rice) '

Ming-Hsing Lai, Charng-Pei Li, Ching-Shan Tseng, Huey-Jiuan Huang,
Chyr-Guan Chern and Yih-Chuan Kuo’

Summary

A new japonica rice variety, Tainung 71, developed by the Taiwan Agricultural Research Institute (TARI),
COA, was formally registered in 2000. In memory of the late former breeding leader, Dr. Yihchuan Kuo, the
new variety was designated 'Yichuan Aromatic Rice' as commercial name. The experimental designation of
this variety was Tainung yu 62069, and was selected from a progeny of a cross, Kinuhikari X Taikeng 4.
Through an about nine-year breeding program, including pedigree selection, preliminary yield trial, advanced
yield trial, and the regional yield trial, the Taikeng yu 62069 has demonstrated its stable productivity and
excellent grain quality. Mainly because of its superior attributes, particularly the odor of taro, milled rice and
cooked rice qualities the variety released. The average grain yield of this variety for the first and second crop
seasons are 5,319 kg/ha and 4,199 kg/ha respectively, in the regional yield trials from 1998 to 1999. The
highest average yield was 7,014 and 5,189 kg/ha in the first and second crop seasons, separately, at Kao-Ping
area of Taiwan. With about 100 cm in height, the Tainung 71 possesses an admirable cold tolerance and canopy
type. In order to prevent the possibility of on-panicle sprouting and lodging during the rainy season, adjusting
planting date earlier is suggested. According to the disease and pest tests conducted in eastern area of Taiwan,
this variety has shown moderate resistance (tolerance) and sustainable response to rice blast, sheath blight
disease, small brown planthopper and striped stem borer. Due to the lack of resistance to brown planthopper,
caution in emergency and treatment with insecticide is necessary. The quality of the Tainung 71 has been
ranked on the best level for its round and transparent appearance of milled rice, and excellent palatability of
cooked rice. The development of this variety has certainly provided a better choice for the farmers and
consumers in Taiwan.

Key words : Japonica rice, Aromatic rice, Rice quality, The odor of taro.

1. Contribution No. 2063 from Taiwan Agricultural Research Institute,Council of Agriculture.

2. Respectively, Assistant Researcher, Assistant, Assistant, Assistant Researcher, Adjumt Researcher (corresponding auther, e-mail
address: CGChern@wufeng.tari.gov.tw) and the late Senior Researcher, Department of Agronomy, TARI, Wufeng, Taichung,
Taiwan, ROC.
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] 3IZHE (Oryza sativa) S22 2 454(0. nivara)iE ] 4§
RECIKEEHRBFLTY HRIRBRRBRZ
HIRRFAELITE

FRif? MEhd? RFA TEL’

BE: LIZE 6757 (TNG 67) MR8 (TK 1) R (i A G S i 8 A B ph B B A
WHEerTs 2B 4T 0. nivara (Acc.104705) A K015 » AT HFEEHZAF ~ F ~
BCF, ~ BCF, ~ BCF, ~ BCF, ~ BCF, ~ BC.EKREAEY ~ thg LRSS
B o fEAEFMTNG 67 X 0. nivara ~ TK 1 X O. nivara Z F RS EREA 2 B#FE
IR > BBR 0. nivara BEF#GEMER » (HTK 1 X 0. nivara &R B IR R S »
hERHA O. nivara 2 FAFEHEIR AR FARSE MIE 5% - 7RSS RERITH - 0.
nivara BEBHERERI 10085 » R AETNG 67 X O. nivara Z &% &R TNG67 2 58
Z2EEM > FERR AR AERZSMEELE : TK 1 X 0. nivara I&TEHS REERS R
TAREMHETE B S, - A RIS RERZBREE > 2HEBE - 8
BC F, fla @ kAl B R SIS i # AT R R - B ERRG1T 18 ARIRIARE 1 LIBETE FL IR -
H&RBIRZF K EMERREH > BCF ~ BCEEREN{)R - (HEBCF, - BCF AR
/N BEBCF, ~ BCEBEMERIK » BREBENSARSED o (BItkkR R ERPR BCF,
A RERRENRE ~ MBI PR - S G 2 A B - thim RAERAHBAM: -
1E F. b = RS 2 8835 EAHRR - (BAEREIZHAFR TK 1 X O. nivara ® BC.F, A B A
PRE S IEFHERY » TNG 67 X 0. nivara % BIZ ALK TK 1 X 0. nivara Z BC/F, ~ BCF,
B EAER - MEACH AR IR ME R E R R A 2 EFHR -

FREEET - Adufa  BPAAS - R - A ~ BREEK o

AU =

TEBA 20 [HEFARET - BESERERROHEH (genome) » REBEHEREIIWRAREFHE

s fE R ) o (EBFAE R - —F 4954 Oryza nivara Sharma et Shastry HJERE BTG

BB o ML O. nivara B335 O. sativa LAAMRIGEREE - MEMXA DY) - HEF H
MARLEFIEFR""™ > BERZERSEIRE "  REEAEESHEEE AN —EEME/R -

WA faEFEEEE LN > DS EFURS SRR ERERS EEEE " © Xiao et al”?

AIEEIRE A48 0. rufipogon AR S AEERIEER - A HERIFEE F, RS E A S B A RIEIREEE

L TBRR R EZ B E BB SR & 55 2064 5% ©
2. RFTEREREIE - HOFEE - BiEE BRI FR4E -
3. B ERERBRCARR - E8E G-
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SRR R EIIR ™ » SERIGE IR RO o N A AR B R U AR R B 250 15 -

R AR SRR B RN, - AP RHE TR I AL TAHE 0. nivara SRS SEHER 1 75 25B 14
1TH% © AT ® TS RIS LB YT £ 78 0. nivara FESL RS % RIAISSHI 14 75 IR RE 7S B B b K MRk 2 s
F o RIGERFRETHRIETEL 0. nivara FREIHERZ X2 XAIZTRZAEEH ~ ha KBRS HRIORIR -

L E Sy h

AABRFE R 2K E S » BIETAREEERZZR 6757 (TNG 67) RZEMF15E (TK 1) » ZE67
R E IR AR A A R A o A1 BN R AR R R 2 AR o B ARRIR A 0. nivara
(IRGC Acc.104705)HBIBSREKRITAEFRG 1HE - AR » BETBRE - B3 - £ 08 R EESHE
Y > DLO. nivara BYERAEL » FIETA S EREE o GRS AT B BHEAITERATE @ o R{E AT H & %
f$F, ~ F, ~ BCF, ~ BCF, *» BGF, ~ BGF, * BC:F, &t BC:E, % 5B « iAAPRIBSEIAR » ERETAE R K
H2EEHERKS jﬁﬁfﬂﬂ%ﬁﬂ%%@“iﬁ% o A ITIEAT « 2B (days to heading, day) : FERRE
Mt H AR 5 — TS H 1k 2 B - ¥R (plant height, cm) © I BRI FAME E & L B MIE 2 & -
MK (panicle length, cm) : HIEH — BT EEHBEEEHEENEE - BUFESE - A ER FIRHAS
W~ bR MR RAYRIAAERE » MR A8 > (EETSEE A B (skewness) SIS (kurtosis) Kz H:
HEVERSS » PUESEE DM DR ERENM » LIRS AE ZHIRERFE R i 2 S EBE -

wm R
— EBHEEN

FRA R RS AR B 28 B R EAE 1 PR » TNG 67 8 TK | RSB S RIS 95
KELT8 K » M AEFE O. nivara FIAEEI TS K - MEZEIEITZ 58 - TNG 67 /8 a5 5 TK 1
K 0. nivaraBARBRBGHIE o TNG 67 X 0. nivara K TK 1 X O. nivara R{EHEZHE F AR > 15
RE B LB O. nivara » #176 K o FIERFFIS 77515 82.6 K2 80.8 K » RifH & HEfE F, i it 285
7B (transgressive segregation) » HLIRRE 28 B > 1954 E HAEE 130 XKLL FAURREHSE S IR o
BRI 2SN AR (£1) » HIPTNG 67 X 0. nivara &2 B8 82.6 K » EEEE
SEUEVER B (e 2 BUERIR NS ARREA 5 TK 1 X 0. nivara &2 B, 95 80.8 K » T4
BERAEIA  BRBEZ AR 1S 72.5 K e 82.5 K H B /i {EBASR e (18] 1) -

#8— R a5 BC,F, IHACRIH & A B B [EES B (& 1) © TNG 67 X 0. nivara #1& BCF, &
MBI 87.5 KA mEEA K F 2 » TK 1 X 0. nivara B2 79.6 FME & A E A o
FSARE 7 G AL > PR BAGLTE TNG 67 82 0. nivara & 2 HEED T - M 2MAE TK 18 0.
nivara G EFEGRD M (K1) o H BCF & LR 2 Bk - fEREMTE.2 BCEK
B ERAERIEGRES (1) o P TNG 67 X 0. nivara 28 RATK 1 X 0. nivara RS
T IRBET I ER B P ERE HIR (& 1) -

HHiE 1 th el & M =R Kk =K EIZF11$Z BCF, ~ BC,F, ~ BC:F, & BC.F, iR EE 2 %8 214 £ BHRAKE
/N BLAR A o REERY P BT P A - (R B RIS R K - WA
BEERBCREYBRZMATRIKE - TK 1 X 0. nivara #8142 BCE, IR Z #BESF » (HTNG 67 X
0. nivara EHR M EIER AR (F1) o
—HaEZgEN

KIaZ RS — M BN ~ PSS R S AR 30 498 150 A7 ML E > =
8 K B R IR S [RI P 1 o SR AR E R SAERR R 2 7 100 A E A » ARER AT R #hsE 8 TK 1
BB TR 97.7 A% » TNG 67THEMRISEES 1142 4% « BAFEEA 0. nivara BB E MM SR
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1. BETaEy A AR K B & F, K B RRHE R M S8R 73 o

Fig. 1. Distribution of days to heading for the populations of the various F;, F, and backcrosses of cultivated and wild rice crosses.

P, is a cultivated variety, the recurrent parent.

P, is a wild rice O. nivara (Acc. 104705).

Symbol ( +o4 ) indicates parental means with standard deviation.

Table 1. The skewness (g,) and kurtosis (g.) of days to heading in the various populations of cultivated and wild rice crosses

stands for F,,

stands for F..

A R R R AR A S IR A B I T e

Plant numbers of various F

15

TNG 67 X O. nivara

TK 1 X O. nivara

Generation Skewness Kurtosis Skewness Kurtosis
F, 1.349 ** 2.339 ** 1.434 ** 3.470 **
BCF, -0.340 -0.198 0.855 ** 0.843
BCF, 1.732 ** 3.550 ** 0.581 ** 2.674 **
BC.F, 0.668 0.615 2.015 ** 5.608 **
BC,F, 1.580 ** 4.016 ** -0.591 ** 0.218
BG;F, 0.547 -0.678 0.543 _ 0.138
BC:F, 0.871 ** 2.125 ** 0.164 0.163

*%:|g, /SEg 1>1.96;

| 2./ SEg, | >1.96.
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Fig. 2. Distribution of plant height for the populations of the various F,, F, and backcrosses of cultivated and wild rice crosses.

P is a cultivated variety, the recurrent parent.

P, is a wild rice O. nivara (Acc. 104705).

Symbol ( +o4 ) indicates parental means with standard deviation.

stands for F,,

stands for F..
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Table 2. The skewness (g,) and kurtosis (g,) of plant height in the various populations of cultivated and wild rice crosses

TNG 67 X O. nivara TK 1 X O. nivara
Generation Skewness Kurtosis Skewness Kurtosis
F, -0.208 0.503 -0.092 0.630 **
BCF, -0.449 -0.239 0.398 -0.391
BCF. -0.668 ** 0.735 ** -2.635 ** 8.384 **
BC.F, 0.088 -0.698 -2.197 ** 7.455 **
BC.F. -4.182 ** 25784 ** -2.303 ** 15.099 **
BCiF, 0.583 0.068 0.112 -0.681
BC:F, -3.917 ** 36.608 ** -0.309 ** 2212 **

**:|g//SEg 1>1.96; | g/ SEg, | >1.96.
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Fig. 3. Distribution of panicle length for the populations of the various F,, F; and backcrosses of cultivated and wild rice crosses.

P, is a cultivated variety, the recurrent parent.
P, is a wild rice O. nivara (Acc. 104705).

Symbol ( +o4 ) indicates parental means with standard deviation.

stands for F,,

stands for F,.
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Table 3. The skewness (g,) and kurtosis (g:) of panicle length in the various populations of cultivated and wild rice crosses

Plant numbers of various F,

2001

TNG 67 X O. nivara

TK 1 X O. nivara

Generation Skewness Kurtosis Skewness Kurtosis
F, -0.219 0.350 -0.044 -0.178
BCF, -0.062 -0.517 -0.015 -1.028
BCF, 0.492 ** 0.467 -2.193 ** 9.030 **
BC.F, 1.542 ** 3.929 ** -3.510 ** 13.834 **
BC/F, -2.281 ** 10.754 ** 0.051 1.140 **
BCiF, 0.116 -0.637 -0.332 0.657
BCiF, -1.081 ** 6.834 ** 0.161 0.489 **

**:1g, /SEg 1>1.96;

| g,/ SEg, 1>1.96.
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X 0. nivara Z BC,F, &8 » 1> BCF, &k BC.E,HI21FAHRBA - TNG 67 X O. nivara Z BC,F, f51EAHRH
2 BC.F, B & HHRE : /2 BCE MBI EEE - M AN S B RS R IR 2 EMHBARGR -

R4 BRI ARECHSEEN - ke RIER R AHHR

Table 4. The penotypic correlations of various F, populations in cultivated and wild rice cross

Trait Generation TNG 67 X O. nivara TK 1 X O. nivara
Plant height Panicle length Plant height Panicle length
Days to heading F, 170 ** 183 ** 169 ** 282 **
BCF, 441 ** 326 ** =371 ** -.359 **
BC.F. -282 #* -.201 ** -.047 209 **
BC:F, =212 ** -.041 237 ** 247 **
Plant height F, 770 ** 765 **
BCF, .128 * 77 **
BC.F, .687 ** 397 **
BCiF, 376 ** .639 **

** and * denote significance at 1% and 5% levels, respectively.
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Genetics and Breeding Behaviors of Days to
Heading, Plant Height and Panicle Length in the
Progenies Derived from the Crosses between

Oryza sativa L. and O. nivara Sharma et Shastry '

Charng-Pei Li’, Yih-Chuan Kuo’, Shu-Tu Wu’ and Fu-Sheng Thseng’

Summary
Two sinica varieties, Tainung 67 (TNG 67) and Taiken 1 (TK 1), and a wild rice, O. nivara (Acc.104705)

were used as the recurrent parents and non-recurrent parent respectively to investigate the genetics and
breeding behaviors including the days to heading, plant height and panicle length of the interspecific hybrid
progenies. The F,, F,, BC,F,, BC/F,, BC,F,, BC,F,, BC;F, and BC,F, populations derived from the interspecific
crosses along with their parents were planted simultaneously at the experimental farm of Taiwan Agricultural
Research Institute in the first crop of 1996. The F, plants of two cross combinations exhibited the tendence of
early-heading like their wild parent, O. nivara does. This showed O. nivara has some dominant early genes.
The days to heading of F, population of TK 1 X O. nivara had two peaks. This suggested the early gene of O.
nivara differs from the gene of TK1, which was also classfied as an early mature cultivar. O. nivara belonged
to a semidwarf of about 100 cm. The plant height of F, derived from TNG 67 X O. nivara combination was
tended to exhibit complete dominance like TNG 67 and panicle length was tended to exhibit as partial
dominance like O. nivara. Heterosis was found on both characters in the TK 1 X O. nivara combination. A
large variance and transgressive segregation were observed in F, populations for both cross combinations.
Although many weak plants with shorter plant height and panicle were found in the BC,F, populations for both
cross combinations, less variances were also observed in backcross populations When cross generation
increased. Positive phenotypic correlactions were found among the days to heading, plant height and panicle
length in F, populations in both cross combinations. Positive correlations were found between plant height and
panicle length in each backcross F, populations of both cross combinations. However, negative correlations
were observed between the days to heading and plant height in all the backcross F, population of back cross in
both cross combinations, except the BG;F, of TK 1 X O. nivara.

Key words : Oryza sativa, O. nivara, Interspecific hybridization, Recurrent backcross. Agronomic
characters.
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AT E S LA 35 {1818 P9 R 2 ol FoEAES e e 15 M 1R 5 B AR 2 LA B 5 A O A
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i > SETAI A R AR G P E R B s - LU H Fa e pe s -

MEETSE
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AGABR Y BIGS 1999 5 Jz 2000 F—HATFIEAT BbR B 2 B @ R 33 B AT AR S5 FH BB AT » 1999 3
B A 2 K Faa EM RIS 1 - #5571 ~ 35 BEINBEERERMERMSE (R)  WiF36~505
HIEREEEA Z HMBEFRFRNEESE (Hh36~48 B HAMME » 49~ 50 BIEREMME) -
2000 Fi Bt FE A BREN AR AL Bt o e 11 BN E SR £ha s iR
PR TR 2 1) 5 EHERE Tt (S 139 5% ~ SEFES % ~ ZFFOSR - M 105F ~ Z26758) » LIRK
HERBIA dAE A2 BOE ) 6 18l  KFER I ZATHREEES 30 x 15cm » IREAAE » /NEHETE 1.2 x
3m » BE=R AT SRR o M ZIERHESB N P,0s : KO = 150 : 58 : 90 kg/ha » H
HRAE 60 ke/ha B1EH ~ #7128 LIFEAEMA - HERZ RIEDRAABBIE » #sEHRETESZ -
—ERMmRcRAERE

BoKktammiEA REFTEHING - MAE R E &/ NEEIUR 5 PR & 108k » =88 » #1999 4 & 2000
EAHUER 15 K 300k o HIR /KRGS (EHE TR 1RA B RIK /3 2R BT A EE F Vet » TS R 5 e
BT > IRBL AR Z85 2 BUSHERR A G 52 By 78 S0 R G 72 2878 3em HLBIR 09 B BT AR E - LA g
ERAIHE (78E Agfa ePhoto 1680) M —HER B BBPFE - R - FIAMGE 2K
(SigmaScan Pro) FHHGEEE UM B L EFNEER - RAEERIEME - AR % ENTGERE
Bt » ANMEGE S PR B EREMH B 5 5 R IE AR o (RIS L AT 5 A SE TR (i B A Y SE T A R P 15
# ZTERTHBA (R BT =3 0.98” 5 TR R TR AIRTE - BRI EENE - U E R ERE R
BER HERFAERER Z— -
= REERBEERKET D

AR R R EAE G SRR FIRFIAERARAES - SUEFAIAER - FritS0EmsG
Rl T K& :

Kuw = TLAmM/Y(LXW)

K. =TLAm/Y(L)

A TLAm BERERHEN ERERE - LESEERNER - WESEEANRAEE -

1 1999 T2 A AEHENT KRB (Koo BUKL) HUMEELR » FIF 2 AHeE SR L K A5 B AE AN R 5L AR
BERSMFHE - WHIESHER B (central tendency) ~ 7TEUE (dispersion) ~ T AIRERE (skewness)
FIHHARIEETE (kurtosis) ZRPFFH o 3 K EBAPEATEE—HE OAIE - BRG] RS R
KIH > HHEEHMEBE T (mean) ~ & (median) ~ FE (mode)ZF © SR /3 h 2 BEIR » BI4M 84



26 RIS H50% Hoi 2001

]/ 1. L EAZSER SR R E AR

Table 1. Name and source of 50 tested japonica rice varieties

Variety name Chinese name Source Variety name Chinese name Source
1 Chianan 4 AR - Taiwan 26 Taikeng Glutinous 5  Z % 5 5% Taiwan
2 Chianungyu 2574 ERF2574% Taiwan 27 Tainung 34 ZE 4R Taiwan
3 Haulien 18 TCE 18 5% Taiwan 28 Tainung 45 ZEASHE Taiwan
4 Hsinchu 52 Fr525% Taiwan 29 Tainung 61 ZE615R Taiwan
5 Hsinchu 62 #1762 5% Taiwan 30 Tainung 67 ZE6TR Taiwan
6 Hsinchu 64 645k Taiwan 31 Tainung 68 HHE 685 Taiwan
7 Hualienkang 12 TCHEHE 1255 Taiwan 32 Taipei 12 21255 Taiwan
8 Kaohsiung 139 A 139 5% Taiwan 33 Taipei 173 =21t 17358 Taiwan
9 Kaohsiung 142 fE it 142 5% Taiwan 34 Taipei 191 2k 191 5% Taiwan
10 Kaohsiung 6 B 6 5% Taiwan 35 Taitung 26 EH265% Taiwan
11 Kaohsiung 20 =20 5% Taiwan 36 Hokuriku 100 1tBE 100 Japan
12 Kaohsiung 64 Tt 64 5% Taiwan 37 Kinmaze <82 e L Japan
13 Nungyu 1342 ZEEH 13425% Taiwan 38 Koshihikari R Japan
14 Taichung 65 26558 Taiwan 39 Nohrin 33 B 3358 Japan
15 Tachung 190 219058 Taiwan 40 Nohrin 37 B 3THE Japan
16 Taichung Native | ZEHTER 15 Taiwan 41 Nohrin 41 ka1 5% Japan
17 Taikeng 1 At Taiwan 42 Nohrin 46 BEika65% Japan
18 Taikeng 2 BE29% Taiwan 43 Oho-ina Kia Japan
19 Taikeng 4 ER 45 Taiwan 44 Reinei gLl Japan
20 Taikeng 5 EH S5 Taiwan 45 Tadorokiwase mAER Japan
21 Taikeng 6 ETH 6k Taiwan 46 Tareho s L Japan
22 ‘Taikeng 8 BT Taiwan 47 Waiseito MR Japan
23 Taikeng 9 o5k Taiwan 48 Wasenishiki BA Japan
24 Taikeng 10 ZH 1058 Taiwan 49 Balilin Philippine
25 Taikeng 13 ZE135% Taiwan 50 Malaigit Pirurutong Philippine

B2 H AR EE i BE B (range) ~ fZHE(RZ (standard deviation) ~ BHEREY (coefficient of
variation) % ° M E O ALE RTREN ANTEIEHR R - BB SEET 7 MAB AR (RIEEs)
FrnmEERERN (BFRE)  MSEBRERPMERAN—77 (REEL)  MEEERGRER (ER
B o KIEEPMIENBERS » 56 2RERE (leptokurtosis) » sz P M ERFR M thingg ; &
Z 0 At RO A A A - B2 IR RAERE (platykurtosis) ° 1M #E53 4 (normal distribution) ;& —
EEHE (B =0) WM » HERNIEEHE RS R —{HHIE (normal kurtosis) © —f% LAH HE 1R
HE AR A e > E HIEE A IS - MHELEBRIER » BWHTE BTN - —MHaT7irEl
RIEZRSE SRS HEESM - BIRZFENT » BURSEE S AEE R EEE o RFFestE K (REGE
TofkE s EEENAE Z « ) MK EEPEE > U5 IRFRZ2HKEE R K
i » (2) AR K iR ERIFRE » LIRSS ER K AR BT i 3 A B Ay TR A -

AHFSE 2 S Ak E (R HE SAS (Statistical Analysis System) ™ EEEMET D ATEEEETEE - T 5
BRI E RIERE 2T ER R —F > 1 SASPHRA Fisher KU T (REUEBEEN 2T (REBIE
ENE: Y = 0BEEIM > Y > o maRER > Yo< o miafmt e Y, = 0BHIE Y, > 05%R
o Y, < 0BFIE - Y, > LERKERNE » HEBRS TS HERE g, o METE » MalEEEm
ZHTR T HETREEE RS  (HE O METREENS o RHIE MRS > TR B RS VAN AT
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FOV o [ > AR IR T KIS » B TARSEMIE 1 &2 (65 R HREZ MERIBR LAY - fa HEFI| FEH
BB 547 1B 7 1B B 5 RE ) AR D & HHAR ] 2 PSR » DURH ECERES -

{E K EEREET 2 BRI O H BB AR ZARETATIR T » AT 92N M 1) F F BEAHRR 20 47 LLERET K 1%
B s iE S R BB Z IRORAGR - BEREANREE £ > EHPTIRREMMBEIERRTTE > KZ 2
DHAEEHREE ZHO (WL) KFx » A EEEEE > it s Bk z ny 2 B AEEE R -
W/L i AfFEFETLHI R (elongation) 2/ » [EIJE KIE 7T BA &R AR W/L{E® « K » AEFFEEREL
WL VEE/KTEHIZERFEHZ (leaf shape index) ©

BRI 2 KRR EEGER AR E TS EMAHE _E 230 ER NEERHERIEAE
s DU AL [F] K ERTTREIMERE RS - R4S FR i E R EIEE RN EN E i 2 FREE - hEF
Y37 (mean deviation) FIH5ER 228 (mean percentage of deviation, %) “® » HETE /AT :

MD = ( 3| TLAm, - TLAe, ) / p
i=1

MPD(%) = ( 3| TLAm, - TLAe,|x 100/ TLAm,) / p
i=1

2o TLAm B R0 BOSEET - TLAC 5 H FEIBLR T (G0 S RSEEIRG - p BT -
AHRIE L A S S HTEI M SAS™ LA 5 TS 16\ BRSBTS » SIFA SigmaPlot K7
E -

fhREd

— EEELEREERERNEES TN

sofE RS ERNANAZERNRAEE  SEMNAER ZETBEGEEAMEEN KRR
(Kuw ™ Ky) RESEEE (CVHE) » JlaE2 - MEMENERZKERE (TLA) IEREER
(W/L) > TIRiRER2 o HRH CV BN » MEARS SRR EHERH SEmfAg 2R A BERRREE
A ZER (RFFRHIRIEZ TR > SIZERIEM AR EMEE AR > SRR 2R WL CVE
WAREES ) - (HIE MRS EARBUERERI A B EMRABRE » 1 Ko LBEMEE/NAK, ©

& 1 B » B SO A Z Kuw AR A RRHIRIERE (FREMBEMEW = 0934811 27
B 5 W% REE KE(HARE 1 %/KYE » FEFEF = 1.038 MREHE A 0 » I = 1.553 TREEE KR 0) - #4575
BN R B AR B 35 (A2 Ko 2 FEEN T (W = 0966 HERR 1 » HEE RIEE ZEFR
-0.386 }2 0.239 EHE5R0) » HZEEERPEER0.70 » HEH¥ERZEMEE0.01 » CVIHES 1.98% ; BI4 15 H 5
FEZ K MEFERESTR (W = 09458562 1 - HEE = 0240 MIEE = -1.100 F B MEEER ) &
PIE KRR 0.72 - ¥R 0.03 » CVIHE4.54% - B - BIAMAEEB I SER K, (62
W IE S 5] B 5 RE 3 A R B - TR SO M S L2 Koo [EAVSEE 2 A HI B R A B E B2 i (normal
mixture) ° B AR Koo 22 ARV ARE/ N BLATE TR 0.70 MHE » 88 NEEZ AT LIFIFER KR KER
& LL0.70 + 0.01 2R & Z) fdi B H B R AR e A Y B PR BE AR o 1 Koo ETE B I 1 2 [T 48 52 Bl
K o G E#EAE 0.68 ~0.78 Z[H » T Koo fEHIE 0.72£0.03 ©

FHIE 2 BER > FrE SOl SR 2 K WSEE M EHBIERSMA (W= 09728001 > HEE=
0.375 I = 0.149 53R 0) « Z BN KB/ SERE - BA 35 EmEz K BHEREAA (W =
0.940 BEAR 1 » B = 0.902 I = 1.839 B 0 7 7= B 5 % REE /KUE(HARIE 1 %/KHE) » H(H
£50.90 » PR/ 0.91 - FEERFES0.09 > CVIER9.81% ; ZRES 15 HSEN K EREFES A
(W = 0.908 M2 1 » EE=0.540 RIEE =-1.064 FE 0 HEZEZR) » HFHEHB0.86 > HES
0.80 » fEHE(REFS0.14 » CVES 16.80% ° FLEEIA KBS S iEi) K (B F o mihiR - BRBIA miE

y

P
8

anh

anh



28 AR $50% Fol 2001

2. A BERE I 2 SE TR AR BN (Ko, Ko ~ B2 RERRBEZETERE (TLAM) R BETASEL (WIL)
Table 2. Estimated leaf area coefficients from predictive models (K., K.), measured total leaf area per plant (TLAm) and leaf

shape index (W/L) for 50 japonica rice varieties

Variety * - Kiw CV(%) K. CV (%) TLAm CV(%) W/L CV(%)
1 0.703 1.05 0.944 2.24 1242.3 13.40 0.042 33.36
0.688 0.63 0.863 3.43 1586.9 14.15 0.039 36.38
3 0.726 + 1.05 1.182 4.30 1254.1 41.16 0.036 25.72
4 0.686 1.61 0.892 4.53 1613.8 23.67 0.037 31.85
5 0.698 0.52 0.959 4.65 2047.7 10.49 0.037 34.71
6 0.701 0.50 0.830 2.86 1755.8 4.44 0.036 35.56
7 0.689 1.40 0.922 5.26 1271.1 16.85 0.040 31.78
8 0.712 1.41 0.800 4.26 1041.8 18.99 0.040 26.76
9 0.694 1.30 0.857 3.48 1814.7 13.18 0.039 38.55
10 0.707 1.49 0.961 2.60 1560.3 11.89 0.039 37.06
11 0.710 1.28 0.910 3.59 1830.3 24.14 0.036 32.18
12 0.690 1.14 0.912 1.59 1387.9 14.30 0.039 3228
13 0.704 0.92 0.804 4.65 420.6 52.42 0.023 20.86
14 0.699 0.40 0.816 1.74 1224.8 24.36 0.037 28.65
15 0.696 2.25 0.823 6.24 1300.5 27.72 0.043 34.82
16 0.724 0.99 0.811 1.37 841.0 5.90 - 0.038 43.10
17 0.688 1.01 0.836 2.47 1250.0 11.15 0.045 25.99
18 0.686 0.46 0.933 4.20 2078.3 9.13 0.037 29.79
19 0.711 0.76 0.925 1.80 1851.1 8.66 0.045 33.39
20 0.690 1.60 0.812 4.46 1580.7 11.35 0.036 33.21
21 0.700 1.38 0.970 3.61 2417.8 19.09 0.038 30.48
22 0.710 1.11 0.966 0.83 1452.9 17.38 0.040 31.23
23 0.727 0.69 1.050 1.85 2104.2 11.04 0.042 35.47
24 0.712 1.02 0.941 3.00 1277.8 13.30 0.038 35.02
25 0.719 1.33 0.952 5.73 1218.0 22.33 0.042 33.83
26 0.704 0.78 0.817 1.55 857.2 15.18 0.044 26.28
27 0.713 0.32 0.736 2.69 1686.8 533 0.036 31.49
28 0.699 1.02 0.884 2.86 1258.2 21.64 0.041 26.57
29 0.708 0.85 0.951 3.40 1787.7 12.06 0.040 33.21
30 0.713 1.36 0.869 2.67 867.8 7.52 0.044 34.96
31 0.671 0.88 0.796 3.22 1564.1 7.47 0.039 28.19
32 0.667 3.23 0.876 3.31 1408.4 15.58 0.039 33.48
33 0.713 1.63 1.065 2.17 1553.5 12.84 0.045 31.25
34 0.707 0.70 0.940 5.65 1694.7 1471~ 0.036 27.11
35 0.693 0.76 0.924 1.61 1037.1 8.92 0.035 32.93
36 0.722 1.40 0.739 0.77 772.7 13.08 0.049 25.07
37 0.678 1.72 0.783 2.30 1819.1 12.51 0.040 24.87
38 0.704 1.95 0.708 1.99 889.6 7.60 0.040 24.43
39 0.760 3.59 0.802 3.72 456.1 9.89 0.056 32.41
40 0.745 0.74 0.895 1.09 738.0 30.47 0.066 22.29
41 0.715 0.62 1.109 2.61 2177.4 29.13 0.037 39.18
42 0.693 1.42 0.701 3.81 1060.5 8.48 0.039 34.40
43 0.681 1.10 0.895 2.98 1569.1 10.23 0.045 29.42
44 0.726 1.31 0.965 3.27 1698.3 24.75 0.045 26.66
45 0.677 1.91 0.734 2.81 1659.7 8.27 0.038 33.65
46 0.691 0.98 0.916 5.67 1668.4 13.19 0.041 41.25
47 0.778 0.85 1.060 3.67 680.2 33.52 0.073 20.14
48 0.761 2.35 0.767 3.43 723.8 25.90 0.048 20.83
49 0.746 1.40 1.067 5.06 974.2 12.96 0.059 23.33
50 0.724 1.31 0.683 4.28 701.3 25.08 0.027 42.84

“ see Table 1.

* coefficient of variation.
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Fig. 1. Distribution of the K. coefficient for estimating leaf area of japonica rice from (A) all, (B) Taiwanese, and (C) introduced

varieties. (Histogram for observed frequency distribution, and fitted curve for expected normal distribution; *, **:

significant at 5 and 1% level under the test of hypothesis)
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Fig. 2. Distribution of the K, coefficient for estimating leaf area of japonica rice from (A) all, (B) Taiwanese, and (C) introduced

significant at 5 and 1% level under the test of hypothesis)

varieties. (Histogram for observed frequency distribution, and fitted curve for expected normal distribution; *, **:
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Koo HE50.72 + 0.03 » FHK, £50.86 + 0.14 ° HIELEK » &G — 10 AT 8 H B A A TS an gy
HEIEmRE G BRBOR G EE 2 RERE - AR AER BORKERRLL0.70  HAS EHE 4 THIF
RIS R DU R AR E 2 2 RERE  MrEMRA K(EY  HiREpHEELERDEER
HETE0.74~ 1.18 Z[H » B LIZG—(EEA P A A SRR E GEHE - ERBISMERSE > Ko
A K, B KR BE A5 HASEIE AERBRBRA R » PRI ZH R B R A KR A e H BE IR A EAR B A -
= - BNRENREE K REEIERERENERE
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Fig. 3. Distribution of the leaf shape index W/L for estimating leaf area of japonica rice from (A) all, (B) Taiwanese, and (C)

introduced varieties. (Histogram for observed frequency distribution, and fitted curve for expected normal distribution; *,

**: significant at 5 and 1% level under the test of hypothesis)
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Fig. 4. Relationship between the K. coefficient and leaf shape (W/L) of japonica rice from (A) Taiwanese, and (B) introduced

varieties.



34

1.2

ST

Bs0E FoHA

| (A) 35 Taiwanese varieties
r=0.166 (Pr>|r|=0.341)

3

1.1 without variety 13:
r=0.049 (Pr>|r|=0.783) 93 33
10F
- 1
x 4 é u% ®
3 127 19
0.9
3292 28 30 -
6 15
08 - 13 20141631 8 26
27
0.7 1 1 1 1 1
0.020 0.025 0.030 0.035 0.040 0.045 0.050
Ratio of leaf width to leaf length (W/L)
1.4 - (B) 15 introduced varieties
15l r=0.489 (Pr>|r}=0.064)
' without variety 41:
1oL r=0.716 (Pr>|r|=0.004)
“r 4 49
- 47
X ot
44
0.9 46 43 40
45 B
0.7 - 50 438
0.6 1 1 1 1 1
0.02 0.03 0.04 0.05 0.06 0.07 0.08

Ratio of leaf width to leaf length (WI/L)

5. (A) BIAE (B) B EA SRR SIS B AR E (Ko BRI (W/L) B

2001

Fig. 5. Relationship between the K, coefficient and leaf shape (W/L) of japonica rice from (A) Taiwanese, and (B) introduced

varieties.
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Table 3. Accuracy of predicting total leaf area per plant for 11 Taiwanese japonica rice varieties using the common K.

coefficient (0.7)

Variety no. * Name TLAmM' (cm’) TLAe" (cm®) MD" (cm®) MPD" (%)
6 Hsinchu 64 1599.0 1618.9 29.9 1.89
7 Hualienkang 12 2294.4 2320.1 37.7 1.67
8 Kaohsiung 139 2011.0 2100.9 89.9 4.40

12 Kaohsiung 64 2118.4 2217.0 98.7 4.61
22 Taikeng 8 1879.8 1839.3 47.0 2.52
23 Taikeng 9 2266.6 2247.9 107.1 4.77
24 Taikeng 10 1953.1 1903.1 54.2 2.57
26 Taikeng Glutinous 5 1785.4 1762.0 28.8 1.64
27 Tainung 34 17159 1714.6 18.9 1.14
30 Tainung 67 2116.0 2071.2 61.4 2.91
33 Taipei 173 1873.9 1941.3 67.9 3.35

* corresponding to the variety no. in Table 1.

’ TLAm= measured total leaf area per plant.

* TLAe= estimated total leaf area per plant from predictive model.
* MD= mean deviation.

" MPD= mean percentage of deviation.
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Genotypic Variation in Coefficients for Estimating
Leaf Area of Rice '

Lit-Fu Chan’, Meng-Li Wei’, Chun-Tang Lu’ and Hsiu-Ying Lu’

Summary

Leaf area of rice plant can be rapidly estimated by the non-destructive measurement of _feaf dimensions.
A coefficient of Ki.w is required when the product of leaf length (L) and maximum width (W) are used for the
measurement. Furthermore, the coefficient of K, multiplied by leaf length alone can also be used to estimate
the area of both expanded and non-expanded leaves. The objective of this study was to investigate the
genotypic variation 'of these coefficients for estimating leaf area in rice. In the first experiment carried out in
1999, 50 japonica rice varieties (including 35 varieties bred in Taiwan and 15 collected from other origins)
were used as materials. The distribution of K coefficients is normal for either Taiwanese or introduced
varieties tested. However, the genotypic variation of K coefficients of Taiwanese varieties was smaller than
that of introduced varieties. For Taiwanese varieties, the average Ki.w was 0.70 = 0.01 and K; was 0.90 £ 0.09;
while those of introduced varieties were 0.72 = 0.03 and 0.86 + 0.14, respectively. The genotypic variation of
Ko was smaller than that of K;. A positive correlation between K coefficients and leaf shape (ratio of W/L)
was observed. However, the K values were not significantly affected by leaf shape for Taiwanese varieties
since the W/L ratio of all varieties was close to 0.04. An overall average Kiw value of 0.70 was therefore
derived to predict leaf area of Taiwanese japonica rice varieties irrespective of the genotype considered. To
test the prediction accuracy of this common Ki,w, 11 randomly selected rice varieties were used as materials in
a second experiment carried out in 2000. The results showed that all the difference between the estimated and
measured leaf area was less than 5 per cent.

Key words : Rice, Leaf area, Genotypic variation, Distribution test, Leaf shape.
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Table 1. Rice varieties used in this experiment

Entry No. Type Variety name Entry No. Type Variety name

1 Japonica Koshihikari 28 Japonica Taichung 189

2 Japonica Akitakomachi 29 Japonica Taichung 178

3 Japonica Nipponbare 30 Japonica Kaohsiung 139

4 Japonica Kinuhikari 31 Indica IR8

5 Japonica Hokuriku 100 32 Indica IR26

6 Japonica Taikeng 1 33 Indica IR36

7 Japonica Taikeng 2 34 Indica IR50

8 Japonica Taikeng 3 35 Indica IR64

9 Japonica Taikeng 4 36 Indica IR72
10 Japonica Taikeng 5 37 Indica IR3941-25-1
11 Japonica Taikeng 6 38 Indica POKHARELI
12 Japonica Taikeng 7 39 Indica Taichung native 1
13 Japonica Taikeng 8 40 Indica TaichungSen 10
14 Japonica Taikeng 9 41 Indica ChianungSen 6
15 Japonica Taikeng 10 42 Indica ChianungSen 8
16 Japonica Taikeng 11 43 Indica ChianungSen 11
17 Japonica Taikeng 13 44 Indica TainungSen 12
18 Japonica Taikeng 14 45 Indica TainungSen 14
19 Japonica Taikeng 15 46 Indica TainungSen 18
20 Japonica Taikeng 16 47 Indica TainungSen 19
21 Japonica Tainung67 48 Indica TainungSen 20
22 Japonica Tainung 68 49 Indica TaichungSen 17
23 Japonica Tainung 69 50 Indica DELLA
24 Japonica Tainung 70 51 Indica LEMONT
25 Japonica Chianung 242 52 Indica 1202
26 Japonica Hsinchu 56 53 Indica CALROSE 76
27 Japonica Taipei 309 54 Indica NATO




40 HhEEEREITE 508 H2 2001

BR AT ERRIRBALZEE (cm) °
BE T 2R AR EH R (g) °
—RIER : A R -
—REAERIE : & —TaTE - — R 4 2 BRI -
TR A R 2B -
ZRRERIR AT T R A 2 B R -
REX : & LR g SIS L -
BIBNE - A LR 2B (—REERIE + — REERIE) -
SIEREEE 5o L2 EsE - ' .
BENBE  SENEBERUBERR AR FEEZBNEE -
ERES : 75 oKERIEBINERFENT A AR ZBRER (g/m) °

FEREER 55K IR IHE R RS I BR B R R E T  IHERRINFAZRLL 50 CHE AR Z
K ER 14% KA > B LA H B Satake fiR%H% (Satake Co., Japan) FERCEE K » REK LGABRF/VEUKE
K% (Yamamoto Co., Japan) FERY K » BAhaRERIFER 4 CiamtE b -
—  ERErEmiFiE o th .

KEUE R RRIBFT R O 2 7 EE R > FIRU A HR R E T » Kz —2&E 2K
nh IR LA HORIRE G PR RS RIGRB 4 E 2 B9 9RfaK » Heg = (88 T HIZEE M
Fedh o SRR SRR E K 300g » SELURS KRS R K » B K% - FHISHPITE K
YK » ZIRANMKZEE - MK EREREE 360g @ BIKEE 1.24% s (RESERNN & = MERE 405g »
ENESKERY 1,354  TH S8 5 % E S & &I 630g - BIDKER 2.1.68 - EREMEERN &R
RULEEMLE 21T (Autoanalyzer, Alpkem Co., USA.) #1747 » FHK Juliano“# 7% P B S KR
P~ AR PRI ESERG 2B - HAEE 1~ 2 %R » 7~ 20 % B IREFEN - 20~25 %5
PR E SR > RS 25 D0 FII A R EL B & B o MKIRASAR Sl A B 1 S AR E AP NI (2 T BARRZA
# o GARABKEE: FIAE 20 7 SEIAS BRIBRR - & L MR B4 NREENFA T S iTE R - MR ABLLS
~ 12 ASBIRAI > 2Bk 9+E] (appearance) ~ & (aroma) ~ CIBE (flavor) ~ 514 (cohesion) ~ ff 14
(hardness) BZFEZF (overall sensory evaluation) 55 7S VEHEL#1HH G fE S5 F 0 HRELIL o ZIHRRE REFF L EH
& & R B (normal score) BEHATL (L R IEMET 4T -
= et o

S AIAELT BN R YRS B H A BURARERE R AR BE Bk B RE AR R 1 o 5 B AR A

w =B

EIEE AR K H A B R S SRR R IR AR & 2R SRV R 2 > Hh S4B ZERTIIRER 19.78
3453 » LA Hokuriku 100 (No.5) Z 15243 8¢5 » LA POKHARELI (No.38) Z 27.13 AR ; EFY
HEF2.92g » Ll ChianungSen 8 (No.42) Z 1.5g £x#& » [fii A Taikeng 10 (No.15) Z 4.13g fiX & ; —REHH
HPF (RS 106518 » LAIR64 (No.35) 2 7.55{fA%/V » M1L202 (No. 52) 12.88 %% : —RIMEREF
MRS 55.29 4% » LIRS0 (No.34) Z 35.03 Kif’b > MLANATO (No.54) Z71.25 Kife% : — REMEETE
9155 23.09 » LA Nipponbare (No.3) 2Z 11.2 ¢V » (fliLA Taichung native 1 (N0.39) Z 55.9{8% : —Ki%
FERI BB 61.73 KL » LA Taichung native 1 (No.39) 2 16.35 Kifik’V » MiLLNATO (No.54) Z 114.5 %]
&%  RREARTIER 0.85 » LUEHE 139 (No.30) .2 0.71 51K » [fi Taikeng 11 (No.16) Z 0.96 5 /&
TR BB 117.024% » Ll Taichung native 1 (No.39) 2 51.83 Kifx/) » M LANATO (No.54) 2 185.78
K% ;s SFEFELBEYSER 138.1 (@ » LA Taichung native 1 (No.39) 2 58.51 f %7V » MiLANATO (No.54)



TERERS R MR B R URFHIBR (R 2 BT 41
2. 54 {dmERERER IR < KB
Table 2. Performances of the panicle characters of 54 rice varieties
Entry No. PL PW PB PBG SBN SBG FER PFG PS PN DEN Yield
1 16.08 2.00 898 4638  16.03 44.10 81 90.48 111.03 9.55  5.63 335
2 17.28 2.05 10.65 58.18  15.18 40.38 81 98.56 121.51 10.00  5.70 350
3 15.35 1.75 9.78 5275 11.23 30.70 79 8345 10543 -12.50 5.44 368
4 15.70 2.45 1048 5875  18.20 50.35 87 109.10 12575 11.15  6.95 425
5 15.00 1.83 873 48.00 11.83 31.93 87 7993 9203 1230 533 414
6 16.40 2.73 11.60 5925  20.95 57.90 82 117.15 14258 10.15  7.14 348
7 19.65 3.20 11.68 6238  18.10 38.78 88 101.16 11454 1040  5.15 564
8 18.45 2.80 9.88 53.65 16.85 46.35 91 100.00 109.88 13.05 542 480
9 17.15 2.88 858 46.58  21.80 60.83 91 10741 117.66 10.80.  6.26 576
10 18.55 3.05 1043 5633  26.30 75.23 81 13156 163.06 1225  7.09 530
1 20.15 3.93 1048 56.15 3340 105.75 84 161.90 19245 895 8.03 704
12 18.88 3.23 10.83  62.03  21.15 59.23 92 12126 13144 1160 6.42 646
13 19.38 3.15 1258 6588  18.53 40.63 89 106.51  120.19 1370  5.50 722
14 19.05 2.83 1098  56.68  24.38 71.68 77 12836 167.41 990 6.74 603
15 18.08 4.13 11.13 6263 3528 114.13 86 176.76  206.19 1020  9.78 572
16 15.63 4.03 9.58 49.83  19.75 56.50 96 106.33 110.51  12.05  6.80 537
17 18.63 3.28 11.55  68.68 23.43 62.28 82 130.96 160.51 10.35 7.03 642
18 18.20 3.60 1123 66.08  26.38 73.10 85 139.18 164.66 820  7.65 435
19 17.58 2.48 10.05 55.45 20.03 57.75 72 11320 156.50 11.90 6.44 469
20 20.53 3.88 12.00 69.65  26.15 65.40 91 135.05 148.63 1045  6.58 703
21 19.30 3.45 11.10  59.13 24.72 61.10 89 120.23 13446 9.60 6.23 668
22 18.65 2.63 10.80 5040  19.78 51.73 84 102.13  121.53  11.10 548 555
23 18.40 275 1038  53.68  18.83 51.00 86 104.68 121.81 1090  5.69 665
24 20.38 3.68 11.68 60.70  27.85 74.93 92 135.63 147.81 945  6.66 583
25 18.68 2.98 9.75 5135  19.90 56.45 86 107.80 124.93 845 577 386
26 19.10 3.38 10.88  56.40  29.88 84.55 87 14095 162.25 6.90  7.38 485
27 22.28 3.73 1033  55.88  24.18 70.33 95 126.21 132.94 780  5.66 439
28 20.15 3.40 1140 6490 2598 75.88 88 140.78 15943 10.10  6.99 593
29 18.83 2.43 9.88 5623  21.80 61.53 76 117.76  155.54 10.10  6.25 484
30 18.60 2.30 1020 4450 2133 38.63 71 83.13 116.78 10.85 447 370
31 20.75 3.23 898 4533  23.05 75.63 84 120.96 14384 1735 5.83 836
32 23.80 2.93 1043 46.35 25.38 54.90 76 101.25 13295 10.90 4.25 780
33 21.98 2.55 11.18  59.50  14.58 36.70 91 96.20 106.10 12.50  4.38 755
34 20.33 1.75 10.50  45.63  23.03 70.23 80 115.86 14394 1595 5.70 528
35 18.73 2.23 9.88 3503 16.13 50.23 87 8526 9799 16.80 455 601
36 21.68 2.68 755 3548 1648 49.83 91 8531 9329 1455 393 359
37 21.45 240 11.50  41.95 29.43 85.43 80 127.38 159.46 11.95 5.94 637
38 27.13 3.55 11.15 5558  35.08 113.30 84 168.88 20091 11.00 6.22 638
39 20.43 2.45 1030 3548  55.90 16.35 89 51.83 5851 1435 254 574
40 25.28 3.38 11.50 6525 2275 69.63 86 134.88  156.48 8.60 534 600
41 20.60 2.50 9.50 5175  19.08 59.73 86 11148 12928 1325 541 605
42 21.15 1.50 10.10 5095  23.75 68.80 81 119.75 147.30 635  5.66 809
43 20.15 3.13 10.70  52.65  23.95 76.95 93 129.60 139.28 13.10 643 656
44 22.40 3.55 10.50 56.53  22.00 74.15 88 130.68 149.23 9.90 583 634
45 22.80 3.25 11.00 6558  18.28 55.93 89 121.51 136.19 1050  5.33 585
46 21.65 2.58 1045 5753  17.15 51.40 83 108.93 131.68 12.65 5.03 624
47 24.23 4.08 1225 6573 3253 101.48 85 167.21 196.51 850  6.90 705
43 22.95 3.00 1060 57.28 51.70 86.08 88 14336 162.21 995 625 600
49 19.83 2.85 10.85 5995 13.15 35.38 84 9533 11396 1045  4.81 832
50 17.95 2.38 11.83  66.70 15.38 42.13 84 108.83 129.76  10.50 6.06 449
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Table 2. continue
51 21.90 2.95 12.15 3543 19.33 40.10 74 7553 101.48 8.80 3.45 440
52 19.88 2.60 12.88 68.30  15.08 40.38 83 108.68 131.31 10.80 5.47 600
53 18.75 2.48 9.53 51.93 18.65 54.85 84 106.78 126.61  10.80 5.69 451
54 21.98 3.55 1240 7125 36.08 114.53 81 18578 229.58 7.60 8.45 525
All 19.78 2.92 10.65 5529  23.09 61.73 85 117.02 138.10 10.96 5.95 564

Indica 21.57 2.81 10.73 5321  24.50 63.50 85 116.72 13824  11.55 5.39 618
Japonica 18.34 3.00 1059 5695 21.97 60.30 85 117.25 13798 1049 6.39 522

PL: Panicle length(cm) FER: Percentage of fertility (%).

PW: Panicle weight(g) PFG: Number of fertile grains per panicle.
PB: Number of primary branches PS: Number of spikelets of per panicle.
PBG: Grain number of primary branches PN: Panicle number.

SB: Number of secondary branches SBG: Grain number of secondary branches.
DEN: Panicle density YI: Grain yield (g/m’)
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Table 3. Correlation coefficients between panicle characters and palatability of 24 indica rice varieties

Character Overall Appearance Aroma Flavor Cohesion Hardness
sensory
evaluation

Paniclelength(cm) 0.10 0.03 -0.11 0.12 0.13 0.30
Panicle weight(g) -0.02 -0.004 -0.02 -0.02 0.11 -0.05
Number of primary -0.06 -0.007 0.23 0.03 -0.04 -0.19
Grain number of primary branches  0.19 0.25 0.24 0.24 0.22 0.03
Number of secondary branches 0.16 0.06 0.25 0.19 0.14 0.14
Grain number of secondary branches 0.42* 0.33 0.02 0.45% 0.47* 0.05
Percentage of fertility -0.09 -0.10 0.03 -0.15 -0.08 0.31
Number of fertile grains per panicle 0.42* 0.37 0.10 0.46* 0.47* 0.05
Number of spikelets of per panicle ~ 0.41* 0.36 0.08 0.46* 0.46* 0.02
Panicle number -0.13 -0.17 -0.25 -0.23 -0.15 0.04
Panicle density 0.46%* 0.43%* 0.18 0.48** 0.49%* -0.08
Grain yield (g/m’) -0.32 -0.34 -0.36 -0.38 -0.32 0.47*

* Significant at 5% level of probability.
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Table 4. Correlation coefficients between panicle characters and palatability of 30 japonica rice varieties

Character Overall Appearance Aroma Flavor Cohesion Hardness
sensory
evaluation

Paniclelength(cm) -0.27 -0.29 -0.24 -0.18 -0.11 -0.05
Panicle weight(g) -0.02 0.02 0.01 0.01 -0.15 -0.07
Number of primary -0.21 -0.21 -0.35 -0.01 -0.17 0.29
Grain number of primary branches -0.13 -0.11 -0.30 0.14 -0.05 0.23
Number of secondary branches 0.02 0.03 0.001 0.06 0.20 -0.26
Grain number of secondary branches 0.10 0.08 0.06 0.09 0.30 -0.37*
Percentage of fertility 0.12 0.17 0.37* -0.05 0.07 0.02
Number of fertile grains per panicle 0.05 0.04 -0.04 0.12 0.24 -0.25
Number of spikelets of per panicle -0.01 -0.03 -0.18 0.14 0.21 -0.25
Panicle number -0.24 -0.23 -0.02 -0.15 -0.36* 0.40*
Panicle density 0.21 0.20 0.09 0.24 0.35 -0.26
Grain yield (g/m’) -0.37* -0.38* 0.02 -0.12 -0.39* 0.29

* Significant at 5% level of probability.
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Relationship between Characters of Rice Panicle
and Palatability of Cooked Rice '

Yong-Pei Wu*, Ai-Na Hsu’ and Yih-Ching Huang®

Summary

The main objective of this study was to determine the relationships between the characters of rice panicle
and the palatability of cooked rice. Twenty-four indica and thirty japonica rice varieties (54 in total) were
available in this study. All materials were grown at courtesy of Chia-Yi Experiment Station, TARI in the 1st
cropping season of 1998. The results obtained by simple correlation analyses between the characters of rice
panicle and the palatability of cooked rice of twenty four indica rice varieties showed that the flavor and
cohesion of cooked rice were positively correlated with grain number of secondary branches, number of
spikelets per panicle, number of fertile grains per panicle and panicle density. Also, the appearance of cooked
rice was positively correlated with panicle density, and the grain yield was positively correlated with the
hardness of cooked rice. However, the results obtained in thirty japonica rice varieties indicated that the overall
sensory evaluation of cooked rice was negatively correlated with grain yield, but the hardness of cooked rice
was negatively correlated with grain number of secondary branches and panicle number. In addition, the
relationships between characters of rice panicle and the palatability of cooked rice were different in Jjaponica
and indica rice.

Key words : Characters of panicle, Palatability , Rice.
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Effects of Planting Date on Yield, Yield
Components, and Chemical Compositions in Rice
Plants'

Jin-Chuan Tsai’, Huey-Ing Liu’, Kung-Shy Chi* and Ming-Hwi Yao’

ABSTRACT: Rice cultivars, Tainung 67 (TNG 67) (Japonica) and Taichung Sen 10 (TCS 10)
(Indica), were grown in six different times under natural conditions at the experimental farm of
the Taiwan Agricultural Research Institute (TARI) at Wufeng, Taichung to investigate the
relationships among climatic factors (air temperature, relative humidity, solar radiation and
precipitation.), yield and chemical compositions (amylose, free sugar, crude protein and ash),
and to establish the forecasting model for rice production. The climatic factors from the second
crop season of 1997 to the first crop season of 1998 were investigated in Taichung area. The
results indicated the trends of changes in temperature, solar radiation and precipitation were
from high to low in the second crop season while from low to high was found in the first crop
season. The relative humidity ranged between 80% and 96% for both crop seasons. In the
second crop season, the late transplanted TNG 67 had higher yield (6,182.8 and 6,013.7 kgha™)
and higher chemical composition contents (amylose and sugar) while the early transplanted
TCS 10 had higher yield (6,208.8 and 6,136.5 kgha") and lower chemical compositions. In the
first crop season, TNG 67 and TCS 10 had higher yield of 6386.5 Kgha' and 6328.7 kgha'
under early transplanting condition. Both cultivars transplanted in later dates produced higher
chemical composition contents of crude proteins and ash (P, Ca, Fe, etc.). The chemical
compositions of TCS 10 are higher than those of TNG 67 except the free sugar in the first and
the second crop seasons. There were significant differences among transplanting dates and
cultivars for yield, yield components and chemical compositions. In the first and the second
crop seasons, the yield and the amylose of both cultivars showed highly correlated with the
following climatic factors: X, (accumulated temperature), X, (mean temperature), Xs (solar
radiation) and X, (mean precipitation). The following equations of Y, = 60.15 + 0.42 * X, and
Y, = 55.76 + 0.57 * X, were derived to express the relationship between the yield (kgha") and
the climatic factors during the tillering period in the first crop season for TNG 67 and TCS 10
respectively. The relationship between the yield and the climatic factors during the tillering
period in the second crop season for TNG 67 and TCS 10 can be expressed as Y, = 32.72 —
091 ** X, and Y, = 54.62 + 0.81 ** X,, respectively. The relationship between the amylose
content (Y,: %) and the climatic factors during the grain filling period in the first crop season
of 1998 for TNG 67 and TCS 10 can be represented as Y,= 78.26 — 0.93 ** X, and Y,= 12.68
—8.81 * X,, respectively. The relationship between the amylose content and the climatic
factors during the grain filling period in the second crop season of 1997 can be expressed as Y,
=10.32 —0.85 ** X, and Y, = 6.26 — 0.65 * X, respectively.

Keywords: Climatic factors, Chemical composition, Rice, Yield.
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INTRODUCTION

Rice is one of the most important food crops in Taiwan. The participation of Taiwan into the World Trade
Organization (WTO) may cause a significant impact on the crop production. The majority of the rice farmers
will be suffered from the impact of WTO on the rice industry. The government would have not only to protect
rice industry but also to adjust the policy of rice related research project to solve the rice production
(quantitative and qualitative) in Taiwan. In this report, the rice production is presented by the yield, yield
component, and chemical compositions (amylose, free sugar, crude protein, ash etc.) in relation to climatic
factors. We have to understand how rice plant responding to climatic factors before changing any policy.
Asghari and Hanson (1984) reported that crop yield depends on the climatic factors that play significant roles
in enhancing yield potential. In addition, Resurreccion et al. (1977) indicated that the climatic factors could
affect the grain quality of rice. For the past years, the study of rice production in Taiwan was concentrated on
variety improvement, physiology and cultivation studies. However, there have been few researches on the
effect of the climatic factors on the rice production and the yield-forecast test. Nonetheless, the yield forecast
test always used various varieties and experimental methods during the experimental process. Therefore, no
consistent data have shown the rice production-climate system in Taiwan.

The objectives of this research are: 1) To examine the effect of climatic factors on the yield, the yield
components, the chemical composition and then to determine the rice production-climate system (cropping
system) in the Taichung area performed under current climatic conditions. 2) To develop a set of models using

available climatic data to avoid weather damage and predict rice production.

MATERIAL AND METHODS

Field experiments were conducted at the experimental farm of the Taiwan Agricultural Research Institute
(24°02’N. 120°40’E. elevation 85 m) from the second crop season of 1997 to the first crop season of 1998 to
investigate the relationships between the climatic factors (air temperature, relative humidity, solar radiation and
precipitation.), and the yield, the yield component and the chemical compositions (amylose, free sugar, crude
protein, and ash) of rice grain. Rice varieties Tainung 67 (Japonica) and Taichung Sen 10 (Indica) were grown
at six different times in every crop season under natural conditions. Every crop season was scheduled to
transplant 6 times at approximately 5-10 day interval. The six transplanting dates were July 22, July 28,
August 2, August 7, August 13 and August 19 in the second crop season while those for the first crop season
were January 26, February 5, February 12, February 18, February 24 and March 2, respectively.

The experiment was a randomized complete block design in a split-plot treatment arrangement with four
replicates. Planting dates and cultivars were main and subplot factors, respectively. Statistical analysis consists
of the testing for planting date effects on the yield, yield component, and chemical compositions calculating
least significant difference at P = 0.05. Kuo and Tsai (2000) indicated that the climatic factors showed
significant effect on the yield and the yield component at four major rice growth stages (tillering, panicle
formation, booting and ripening stage). In general, the chemical composition of milled rice such as amylose,
free sugar, crude protein and mineral nutrients (Ca, Fe, P etc.) were significantly influenced by the climatic
factors (air temperature, solar radiation, etc.) during the grain filling period (Resurrection et al. 1997, Asaoka
et al., 1985 a, b). We postulated the equations to express the relationship among the yield, the amylose and the
climatic factors in the four major rice growth stages (tillering, panicle formation, booting and ripening stage).

We also proposed the equations to show the relationship among the chemical composition and the climatic
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factors during the grain filling period, therefore, we were able to obtain a prediction equation for the effect of
climatic elements on the rice production. Climatic factors were recorded daily. The rice grain was milled. Its
amylose (Jualino et al. 1981), free sugar, crude proteins and ash content were analyzed (A. O. A. C. 1984). The
free sugar was extracted with 80% alcohol and then determined by phone-sulfuric acid (Dubois et al., 1956).
The protein content was calculated by N% x 5.95. The Ca, Fe and P content were analyzed by using Induced
Coupled Plasma (ICP) analyzer.

RESULTS AND DISCUSSION

Changes of Climatic Factors during the Experimental Period

An investigation of the climatic factors in the Taichung area from the second crop season of 1997 to the
first crop season of 1998 indicated that the trend of changes in monthly mean meteorological factors (air
temperature, relative humidity, solar radiation, and precipitation) were varying from high to low in the second
crop season and from low to high in the first crop season (Fig. 1).

Mean air temperature, solar radiation, and precipitation during the transplanting period (Jul. 22 ~ Aug. 19)
in the second rice crop season (Jul. 22 ~ Dec. 16) were generally high. As the mean air temperature was
between 28.1 ~ 29.5°C, the maximum temperature was ranged between 32.6 and 34.4°C, the minimum
temperature was between 24.2 and 25.3 °C, the solar radiation was ranging from 12.3 ~ 13.8 MJm” and the
precipitation reading was from 5.6 ~ 11.1 mm, respectively. These climatic factors (temperature, solar
radiation, and precipitation) were decreased through the tillering, panicle formation, booting, heading stage and
grain filling period to the maturity stage (Nov. 8 ~ Dec. 10). The daily mean temperature was between 22.3 and
19.1°C, the daily maximum temperature was from 23.8 to 33.5°C, the daily minimum temperature was from
13.9 to 18.5°C, the solar radiation was from 7.4 to 10.6 MJIm®day” and there was no precipitation during the
season. In the transplanting period of the first crop season (Jan. 26 ~ Mar. 2), the mean temperature, the solar
radiation and the precipitation were low. As the mean temperature is between 19.6 °C and 21.8 °C with the
maximum in the range of 23.3°C ~ 26.6°C and the minimum in the range of 12.4 °C to 16.4°C. The solar
radiation was between 1.22 and 8.20 MJm“day ' and the precipitation was ranged from 0 to 46.0 mm. After the
tillering stage, the climatic factors in temperature, solar radiation and precipitation were increased with the
highest reading at the maturity stage (mean: 28.5 ~ 29.3 °C, max: 31.4 ~ 32.7°C, min: 23.2 ~ 24.7°C, mean:
11.4 ~ 12.3 MJ"day", 4.8 ~ 17.5 mmday™) for the growing period of the two varieties TNG 67 and TCS 10.

Heavy rainfall due to the storm was recorded at the seedling stage in July and the tillering stage in August
in the second crop season that reduced the panicle number, decreased the percentage of the ripened grains and
the 1000-grain weight. Also, the cold front at seedling stage in February and the Baiu front during the grain
filling period decreased the grain yield in the first crop season.

Effect of Transplanting Date on the Yield Characteristics

The effect of transplanting date on the yield components of TNG 67 and TCS 10 are shown in Table 1 and
Table 2. In the second crop season, the later transplanted TNG 67 showed higher yield than the earlier one
(6013.7 and 6182.8 kgha). The earlier transplanted TCS 10 also showed higher yield (6136.5 and 6208.8
kgha'). There is significant difference for grain yield transplanted on different dates. At the tillering stage and
the grain filling period, the later transplanted TNG 67 received both lower air temperature (mean 25.8 ~ 26.8
and 21.3 ~ 25.6 °C) and lower solar radiation (7.2 ~ 9.10 MIm’day’ and 6.7 ~ 8.4 MJm” day™). The lower air
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Table 1. Effect of transplanting date on the yield and yield components of rice in the second crop of 1997

Transplanting date )

filztlé ](JHE) .'.II;*)‘“’"’S‘ (k??lr?a) Panicles /hill  Spikelets / panicle R“""’E‘fg)gram 1’000'gr(agi;“we‘gh‘
(month/day)

Tainung 67

D, (7/22) - H, (11/11) 5235.2e 14.35d 101.43ab 76.57c 23.66¢
D, (7/28) - H, (11/18) 5488.5d 14.40d 99.58b 77.21c 25.15b
D; (8/2) - H, (11/22) 5774.3¢c 14.84d 104.69a 77.84bc 24.15¢
D. (8/7) - H, (11/28) 5952.1b 15.79¢ 92.31c 79.76ab 25.70a
D; (8/13) - Hs (12/6) 6182.8a 16.63b 88.46d 81.72a 25.33ab
D; (8/19) - Hq (12/13) 6013.7b 17.26a 94.72¢ 80.47a 24.03¢
Taichung Sen 10

D, (7/22) - H, (11/11) 6208.8a 17.89a 90.41d 81.32a 24.55a
D, (7/28) - H, (11/18) 6136.5a 17.23b 93.79¢ 80.23a 23.69b
Ds (8/2) - Hs (11/24) 5979.0b 15.94¢ 98.65b 78.45b 23.84ab
D, (8/7) - H, (11/30) 5651.6¢ 15.56¢ 100.53b 77.69b 23.22b
D; (8/13) - Hs (12/8) 5328.0d 14.72d 106.27a 75.35¢ 22.43c
Ds (8/19) - Hs (12/16) 5125.4e 13.90e 108.74a 73.73c 21.74c

Means followed by the same letter within each column were not significant different (p = 0.05) by Duncan's MRT.

Table 2. Effect of transplanting date on the yield and yield components of rice in the first crop of 1998
Transplanting date -

harvest date (kYgl?llfa) Panicles / hill Spikelets / panicle Rlpelzt;zl)gram l,OOO—gr(agl ;l -weight
(month/day)
Tainung 67
D, (1/26) - H, (6/12) 6386.5a 17.52a 87.40d 81.92ab 25.61a
D. (2/5) - H, (6/17) 6263.2b 16.84b 91.36bc 82.20a 25.19a
D, (2/12) - H; (6/22) 5940.7¢ 16.20c 90.69cd 81.53ab 24.88a
D, (2/18) - H, (6/25) 5678.6¢ 15.76¢ 94.79b 79.81bc 23.76bc
D (2/24) - Hs (6/28) 5211.4e 13.65d 102.52a 78.30c 23.87b
Ds (3/2) - He (7/1) 4960.8f 12.88e 104.35a 77.95¢ 22.94c
Taichung Sen 10
D, (1/26) - H, (6/16) 6328.7a 16.84a 89.77¢ 81.85a 25.43a
D, (2/5) - H, (6/21) 6146.8b 16.23ab 91.78de 81.34ab 24.89ab
D; (2/12) - H; (6/25) 5887.5¢ 15.67b 94.49d 81.28ab 24.21b
D, (2/18) - H, (6/28) 5534.0d 14.89¢ 98.31c 79.89bc 23.40c
D; (2/24) - H; (6/30) 5258.3¢ 13.20d 106.74b 78.95¢ 22.70c
Ds (3/2) - Hs (7/2) 4887.4f 11.95¢e 109.97a 78.63c 22.87c

Means followed by the same letter within each column were not significant different (p = 0.05) by Duncan's MRT.

temperature and solar radiation were beneficial to the tillering and the grain filling, and subsequently resulted
in higher grain yield. Therefore, the panicles per hill, the percentage of the ripened grain and the 1000-gain

weight were higher and were almost significantly different from other yield components under different
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transplanting dates. The early transplanted TCS 10 received higher air temperature (mean: 26.7 ~ 28.6 'C) and
solar radiation (11.4 ~ 14.6 MJm”day") at the tillering stage, and also received higher temperature (26.9 ~
28.4°C) and solar radiation (11.2 ~ 13.4 MJm’day™) at the grain filling period. The hiéher air temperature and
solar radiation were considered to be beneficial to the tillering ability and number per hill, as well as yield
components (except spikelets per panicle) of the rice crop (Tsai, 1993).

In the first crop season, both TNG 67 and TCS 10 rice varieties receiving earlier transplanting treatment
showed higher yield of 6386.5 kgha' and 6328.7 kgha', respectively which was significantly different from
that of later transplanting treatments. The yield components in panicle hill’, the percentage of the ripened
grain and the 1000-grain weight were also higher than those from the later transplanting treatments. The later
transplanted rice produced lower yield due to the decrease in the percentage of the ripened grains and the 1000-
grain weight caused by the heavy rainfall of the Baiu ( 448.0mm ) and the lower solar radiation ( 4.8MJmday
"y during the grain filling period in June.

The spikelets per panicle were compensated by the panicles per hill, so it was difficult to evaluate the
responses of the spikelets and the panicle to the climatic factors.

The main effects of the transplanting dates and the cultivar were significantly different for all of the yield
characteristics (yield, yield components) except the percentage of the ripened grain in the first crop season
(Table 3). The interaction between the transplanting date and the cultivar was significantly different for all of
the yield characteristics in the second crop season, but it was not significant for any of the yield characteristics
in the first crop season.

Table 3. Mean square values of main effects and interactions for yield and yield component of rice plants during the 2nd crop of
1997 and the 1st crop of 1998

Yield Panicles/hill Spikelets/panicle Ripened grain 1000-grain weight

Effect df  (kg/ha) (%) ®
2nd crop, 1997
Transplanting date (D) 5 88210.36%:** 0.94** 56.17%%* 3.82% 2.82%%%
Rep within D 3 6942.26 0.05 2.13 2.10 0.18
Rep XD 15 4719.73 0.19 2.30 1.53 0.29
Cultivar (C) 1 13575.38 1.25* 97.87%** 17.23%** 26.17%%**
D XC 5 102564.20%** 15.13%** 285.24%** 47.51%%* 7.15%**
1st crop, 1998
Transplanting date (D) 5 16572.41%** 27.46%** 342.46%** 25.46%%* 9.14%%*
Rep within D 3 226.41 0.24 1.39 0.25 0.08
Rep XD 15 2089.39 0.29* 6.48 2.10 0.22
Cultivar (C) 1 44158.14 6.26 142.45** 0.06 3.28*
D XC 5 7642.38 0.07 5.20 0.47 0.24

* %k k% % % Significant at the 0.05, 0.01 and 0.001 probability levels, respectively.

The Effect of the Transplanting Date on the Chemical Compositions
In the second crop season, the two rice varieties with later transplanted treatment had higher chemical
compositions in amylose and sugar while the earlier ones had higher crude protein and ash contents (Table 4).

Resurreccion et al. (1977) showed that the amylose contents of the rice grains was negatively correlated with



Effects of Planting Date on Yield, Yield Components, and Chemical Compositions in Rice Plants 53

Table 4. Effect of transplanting date on the chemical compostion of rice in the second crop of 1997
Transplanting date (D,, D.....Dy) -

Amylose Free sugar Crude protein Ash (%)
(};“g‘r’i}sﬁ:y“; (H, Hx...Ho) (3710) (%)g (92) (Ca, Fe, P, etc.,)
Tainung 67
D, (7/22) - H, (11/11) 15.36b 0.71c 7.72a 0.52a
D, (7/28) - H, (11/18) 16.40ab 0.81bc 7.49ab 0.45ab
Ds (8/2) - H; (11/22) 16.21ab 0.79bc 7.43ab 0.42b
D, (8/7) - H, (11/28) 16.58ab 0.83b 7.45ab 0.40b
D5 (8/13) - Hs (12/6) 17.19ab 0.86ab 7.20b 0.41b
Ds (8/19) - He (12/13) 17.85a 0.92a 6.76¢ 0.28¢c
Taichung Sen 10
D, (7/22) - H, (11/11) 16.72¢ 0.65¢ 8.59a 0.59a
D, (7/28) - H, (11/18) 17.87bc 0.70c 8.24ab 0.58a
D, (8/2) - H; (11/24) 17.99bc 0.77b 7.76bc 0.55ab
D. (8/7) - H, (11/30) 18.74ab 0.75b 7.55¢ 0.48b
Ds (8/13) - Hs (12/8) R 18.81ab 0.83a 7.32cd 0.37¢
Ds (8/19) - Hq (12/16) 19.85a 0.86a 7.00d 0.39¢

Means followed by the same letter within each column were not significantly different (p = 0.05) by Duncan's MRT.

the air temperature (r = -0.871**) during the 40-day period after heading. An increase in the amylose content
of the rice grains with the later transplanting date treatment (Ds) was probably due to the lower temperature
(20.4 ~ 23.6 °C) thus increased the accumulation of the amylose contents (TNG 67: 17.85%, TCS 10: 19.85%)
in the grain filling period in the second crop season. On the other way, an increase in the crude protein content
in the rice with the early transplanting treatment (D,, D,) might be caused by the warmer temperature (24.2 ~
26.4 °C) during the grain filling period. Kataoka (1975) also indicated that the protein of rice grain increased
under the higher temperature condition during the grain filling period. There were significant differences
between D, and Ds in two cultivars (Tainung 67, Taichung Sen 10) for amylose (Di: 15.36%, 16.72%,
Dy:17.85%, 19.85%), free sugar (D,: 0.71%, 0.65%, Ds: 0.92%, 0.86%), crude protein (D;: 7.72%, 8.59%, Ds:
6.76%, 7.00%) and ash (D;: 0.52%, 0.59%, De: 0.28%, 0.39%). The chemical compositions of the TCS 10
were higher than those of the TNG 67 except the free sugar. There were significant differences among
transplanting dates and cultivars for chemical compositions. But the date (D) X cultivar (C) interaction was not
significant for any of the evaluated chemical compositions (Table 6).

In the first crop season, the earlier transplanted (D,, D,) rice of both varieties had higher chemical
compositions. For example, the rice transplanted on Jan. 26 (D) contained amylose and free sugar for TNG 67
and TCS 10 were 18.35, 19.64, 0.51 and 0.41, respectively. While the later transplanted treatment (Ds, De)
produced higher crude protein (Ds: Tainung 67, 7.95%, Taichung Sen 10, 8.35%) and ash (Ds: Tainung 67,
0.48%, Taichung Sen 10, 0.49%)(Table 5). The grain filling period was lower (mean 24.9 °C) for the earlier
transplanted rice and was beneficial to the increase of the amylose and free sugar contents. The later
transplanted rice had higher content of crude proteins and ash that were caused by higher air temperature
(mean 27.5°C) during the grain filling period. The result is consistent with Resurreccion et al. (1977) and
Katooka (1975) for amylose and protein content in response to the air temperature in the grain filling period.

Consequently all the chemical compositions of the Taichung Sen 10 were higher than those of the Tainung 67
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Table 5. Effect of transplanting date on the chemical compostion of rice in the first crop of 1998
Transplanting date (D,, D,....Ds) -

Harvest date (H,, H....H,) An(1()7/ol;)se Freﬁ qil)]gar Crudf(: é;otem (CaAFs: (p%gtc )
(month/day) T
Tainung 67

D, (1/26) - H, (6/12) 18.35a 0.51a 6.48ab 0.39ab
D, (2/5) - H, (6/17) 18.38a 0.45b 7.05ab 0.39b

D; (2/12) - H; (6/22) 17.75ab 0.42bc 7.31bc 0.41ab
D, (2/18) - H, (6/25) 17.70ab 0.43bc 7.61c 0.41b

D;s (2/24) - H; (6/28) 17.28ab 0.41bc 7.64ab 0.43ab
Ds (3/2) - Hq (7/1) 16.62b 0.39¢ 7.95a 0.48a
Taichung Sen 10

D, (1/26) - H, (6/16) 19.64a 0.41ab 7.67b 0.43a

D, (2/5) - H, (6/21) 19.48a 0.33ab 7.64b 0.45a

D, (2/12) - H; (6/25) 19.50a 0.33a 7.43b 0.44a

D, (2/18) - H, (6/28) 19.38a 0.32ab 6.67c 0.45a

D; (2/24) - H; (6/30) 19.23a 0.26b 7.68b 0.46a

Ds (3/2) - He (7/2) 19.13a 0.29b 8.35a 0.49a

Means followed by the same letter within each column were not significantly different (p = 0.05) by Duncan's MRT.

Table 6. Mean square values of main effects and interactions for chemical composition of rice grain during the 2nd crop of 1997
and the st crop of 1998

Effect df Amylose (%) Free sugar (%) Crude protein (%)  Ash (%)(Ca, Fe, Petc.,)
2nd crop, 1997
Transplanting date (D) 5 8.62%** 0.06%** 1.85%%* 0.08##:*
Rep within D 3 1.21 0.04 0.06 0.05
Rep XD 15 1.15 0.05 0.07 0.08
Cultivar (C) 1 38.62%** 0.08%#** 1.84%%* 0.11%%*
DXC 5 0.21 0.04 0.25 0.04
1st crop, 1998
Transplanting date (D) 5 9.51%** 0.05%* 2.18*** 0.09*
Rep within D 3 0.07 0.03 0.15 0.05
Rep X D 15 0.21 0.04 0.12 0.04
Cultivar (C) 1 2.62% 0.26%*** 0.71* 0.05**
DXC 5 0.32 0.05 0.07 0.03

* ,% % % % % Significant at the 0.05, 0.01 and 0.001 probability levels, respectively.

except the free sugar. The transplanting date (D) and the cultivar (C) treatments showed significant difference
on all the chemical compositions (Table 6).

Equations to predict the yield and the Amylose Rate of the Tainung 67 and Taichung
Sen 10 by using the Climatic Factors

The equations for predicting the rice yield (Y) and the amylose rate (A) related to the climatic factors in
the second crop season of 1997 and the first crop season of 1998 were listed in Table 7 and Table 8,
respectively. The growing period was divided into three stages: namely the tillering stage, the panicle
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Table 7. Equation to express the rice yield (Y,: kgha") and amylose rate (Y,: %) relating to the climatic factors in the second crop
of 1997
Tainung 67

Tillering stage
Y, =32.72-091 **X, R*=0.91
Panicle formation stage
Y, =180.61 - 0.86 ** X, R’=0.86
Grain filling period (Heading ~ Dough stage)
Y, =17843-047*X, R’ =094
Y.=10.32-0.85** X, . R*=0.83
Tainung Sen 10
Tillering stage

Y, =54.62 +0.81 ** X, R*=0.90
Panicle formation stage

Y, =18.42 +0.86 ** X, R*=0.86
Grain filling period (Heading ~ Dough stage)

Y, =18.65+0.62 * X, R*=0.73

Y,=6.26-0.65*X, R’=0.78

X,: accumulated temperature ('C) * X,: mean temperature (C).
* and ** are significaut at 5 % and 1 % level, respectively.

Table 8. Equation to express the rice yield (Y,: kgha") and amylose rate (Y.: %) relating to the climatic factors in the first crop of
1998
Tainung 67

Tillering stage
Y, =60.15+0.42* X, R*=0.91
Panicle formation stage
Y, =15.85-7.45**X, R*=0.92
Grain filling period (Heading ~ Dough stage)
Y, =80.34- 091 ** X, R*=0.88
Y,=78.26-0.93 ** X, R’=0.92
Tainung Sen 10
Tillering stage

Y, =55.76+0.57 * X, R’=0.75
Panicle formation stage

Y, =227 +048*X, R*=0.71
Grain filling period (Heading ~ Dough stage)

Y, =54.32+047 *X; R’=0.74

Y,=12.68-8.81 *X, R’ =091

X,: accumulated temperature ('C) * X,: mean temperature ('C), X: solar radiation (MJm’day™) » X;: precipitation (mmday ).
* and ** are significaut at 5 % and 1 % level, respectively.
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formation stage and the grain filling stage. For the two crop seasons, the yield of both cultivars can be
expressed by using one of the following climatic factors: X, (accumulated temperature), X, (mean
temperature), X, (relative humidity), X; (solar radiation) and X, (precipitation). The following equations were
derived to express the relationship between the yield (Y kgha') and one of the climatic factors during one of
tillering stage, the panicle formation stage or the grain filling stage in the second crop season of 1997.

For the TNG 67 cultivar,

Y, =32.72 — 0.91**X, (tillering stage) (@)
or Y, =180.61 — 0.86**X, (panicle formation stage) 2)
or Y, =178.43 — 0.47*X, (grain filling stage) : 3)

Where Y, denotes the yield (kgha') of TNG 67 and X, represents the mean temperature ('C) in the
corresponding stage.
For the TCS 10 cultivar,

Y. =54.62 1+ 0.81#*X, (tillering stage) 4)
Y, = 18.42 4 0.86**X, (panicle formation stage) (&)
Y, =18.65 + 0.62*X, (grain filling stage) (6)

Where Y, denotes the yield (kgha') of TCS 10 and X, represents the mean temperature ('C) in the
corresponding stage.
While the relationship between the yield and the climatic factors during the tillering stage, the panicle

formation stage or the grain filling stage in the first crop season of 1998 can be represented as follows:

For Tainung 67,
Y, =60.15 4+ 0.42*X, (tillering stage) @)
Y, =15.85 — 7.45%*X, (panicle formation stage) ' ®)
Y, =80.34 — 0.91**X, (grain filling stage) )

Where Y, denotes the yield (kgha') of TNG 67 while X, and X, represents the mean temperature and the
precipitation in the corresponding stage of the first crop season in 1998.
For the TCS 10 variety,

Y, =55.76 + 0.57*X, (tillering stage) (10)
Y, =2.27 + 0.48*X, (panicle formation stage) (11)
Y, =54.32 + 0.47*X; (grain filling stage) (12)

Where Y, denotes the yield (kg ha") of TCS 10 and X,, X,, X; represents the accumulated temperature, the
mean temperature and the solar radiation in the corresponding stage, respectively.
The relationship between the amylose content and the climatic factors during the grain filling period in the
second crop season of 1997 for TNG 67 and TCS 10 can be expressed as:
Y. =10.32 — 0.85%*X, (13)
Y. =6.26 — 0.65*%X, (14)
Where Y, denotes the amylose content of TNG 67 and TCS 10, respectively. And X, is the accumulated
temperature during the grain filling period.
The relationship between the amylose content and the climatic factors during the grain filling period in the
first crop season of 1998 for TNG 67 and TCS 10 can be expressed as:
Y. =78.26 — 0.93**X, (15)
Y, =12.68 — 8.81*X, (16)
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X, is the mean precipitation during the grain filling period.

From these derived equations, we conclude that the effects of climatic factors on the yield or the amylose
content are dominated by the air temperature which is the major factor for controlling the development of the
rice (Christiansen, 1986: Ehlig, 1986). Reddy ez al. (1986) also indicated that the temperature could be used to
predict the development and the growth of the grain yield.

CONCLUSION

Our experimental results have demonstrated the effect of climatic factors on the yield as well as the
chemical compositions of rice plants. It also described how the rice cropping (production-climate) system in
Taichung area performs under current climatic conditions. Based on the readily available data, we developed a
series of equations to avoid weather damage and to forecast rice production. These equations will be tested for
their reliability and suitability.
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Table 1. Soil properties of the experimental field before and after planting hsian-tsao (M. procumbens) 'Variety TARI No.1' at
Shui- Shang in 1998

Treatment Depth pH O.M. P K Ca Mg CEC Texture

(cm) (ekg') (mgkg) (mgkg') (mgkg) (mgkg') cmolkg'

Before planting 0-15 7.7 14.0 9.5 89.3 4,343 269 9.0 SL.
15-30 7.1 13.5 10.3 823 4,373 277

Chicken compost.” (A)  0-15 8.1 15.0 2.4 99.6 4,251 273
15-30 8.0 132 2.5 69.0 4,137 263

2/3c.c.4+1/3N(B) 0-15 8.1 14.8 23 86.6 4,166 236
15-30 8.1 13.7 1.2 66.6 4,185 261

1/3c.c.+2/3N(C) 0-15 8.1 13.7 2.0 74.0 4,381 289
15-30 8.1 13.7 1.1 75.6 4,279 264

Chem. fert.(CK) 0-15 8.0 15.0 1.2 93.1 4,273 219
15-30 8.0 14.3 1.5 71.6 4,530 321

* (A): 9,000 kg ha™of chicken compost ; (B): 6,000 kg ha" of chicken compost and 1/3 chemical N;
(C): 3,000 kg ha' of chicken compost , 2/3 chemical N and 62 kg of K.O ha';
(CK): Chemical fertilizer of 180 : 80 : 140kg ha' by N: P,Os: K,O.
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Table 2. Soil properties of the experimental field before and after planting hsian-tsao (M. procumbens) 'Variety TARI No.1' at
Kuang-Shi in 1999

Treatment Depth pH O.M. P K Ca Mg CEC Texture
(cm) (gkg") (mgkg") (mgkg') (mgkg") (mgkg") cmolkg'
Before planting 0-15 5.1 11.1 109 96.2 850 170 8.0 SL.

15-30 5.4 11.1 25.4 94.2 872 177

A’ 0-15 5.8 9.4 24.1 59.9 848 193
15-30 5.8 10.8 9.0 44.4 821 178

B 0-15 5.5 7.5 15.7 41.2 737 161
15-30 5.5 4.7 12.6 36.3 771 172

C 0-15 5.1 10.2 14.9 45.2 704 140
15-30 5.1 6.8 9.7 37.5 766 167

CK 0-15 52 9.7 237 436 784 140
15-30 5.0 8.4 17.6 47.5 882 160

“ The same as Table 1.

—MMUEZEEMER

HFERIR B (NK3) » FORBAEHGRE R 2 BEACEIERHERE > £9,645 kg * X
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fiH 173 EHEFEHEACAC & 2/3 BAL/N 62 kg ha' EALSRIEEL 50 141g/em” » FHE & 2 [EAG A L 22 AR R
H(49.4 g/em’) > IEAGREZATER VR K it 1T L2 AR E B A8 - (EHEFH 5] 2 R AT 8okg K AL S
140kg ha' T » fF% %57 100kg ~ 140kg K 180kg ha' &t - HIEREBHE 103.8 g/em® ~ 118.4
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Table 3. Main agronomic characteristics and gel formation strength of hsian-tsao (M. procumbens) 'Variety TARI No.1' among
different treatments at Shiu-Shang in 1998

Treatment Cane length Leaf wt./ Dry plant Yield(kg ha™) Gel formation
(cm) Whole wt. (%) Yield (kg pl'.) Dry leaf Dry plant Strength (g/cm’)
A’ 71.52 42.9a 0.733a 3,572a 8,726a 108.3ab (3.7)"
B 68.8a 40.6a 0.735a 3,594a 8,708a 132.9ab (4.1)
C 70.2a 32.8a 0.681a 2,722a 8,108a 141.0a (3.7)
CK 72.7a 32.7a 0.811a 3,153a 9,645a 49.4b (3.9)

* The same as Table 1.
* Means followed by the same letter within the same column are not significantly different at 5 % level by Least Significant
Difference Test.

* Brix are presented in parenthesis.
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Table 4. Main agronomic characteristics and gel formation strength of hsian-tsao (M. procumbens) 'Variety TARI No.1' among

different treatments at Kuang-Shi in 1999

Treatment Cane length Leaf wt./ Dry plant Yield(kg ha") Gel formation
(cm) Whole wt. (%)  Yield (kg pl".) Dry leaf Dry plant Strength (g/cm’)
A’ 94.9a 39.9a 0.52b 2,489 6,194b 118.2ab(3.4)"
B 92.1a 33.6a 0.50b 1,981a 5,989 169.5a(3.7)
C 104.7a 29.1a 0.60a 2,096a 7,173a 224.5a(3.2)
CK 99.7a 29.7a 0.60a 2,112a 7,226a 46.3b(3.3)
* The same as Table 1.
** The same as Table 3.
=  BRECERBYTRSEDIMN
HERBEYITRAEENM (RS) K EREMARS BRI 2 A K BREE (IEE=2
FER > HEARS E2(UIECEEREECK mBEREE AR  DLEDRSEMS - MEBELEHRH
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Table 5. The contents of mineral elements in leaves of hsian-tsao (M. procumbens) 'Variety TARI No.1' among different

treatments at Shiu-Shang in 1998

Treatment N P K Ca Mg Fe Mn Cu Zn
(gkgh  (gkg)  (gkg)  (gkg)  (gkg)  (mgkg) (mgkg) (mgkg) (mgkg)

A’ 18.2a" 2.7a 39a 6.7ab 2.3a 673a 69a 12a 44a

B 16.7a 2.2b 40a 6.3b 2.4a 927a 70a 12a 44a

C 17.7a 1.9¢c 38a 6.4ab 2.3a 980a 69a 15a 46a

CK 19.4a 2.2b 42a 7.2a 2.0a 895a 69a 13a 47a

“ The same as Table 1.
Y Means followed by the same letter within the same column are not significantly different at 5 % level by Least Significant
Difference Test.
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Table 6. The contents of mineral elements in leaves of hsian-tsao (M. procumbens) 'Variety TARI No.1' among different

treatments at Kuang-Shi in 1999

Treatment N P K Ca Mg Fe Mn Cu Zn
(gkg)  (gkg)  (gkg)  (gkg)  (gkg)  (mgkg') (mgkg') (mgkg') (mgkg)

A’ 11.6b" 3.1a 39a 7.5a 1.6b 564a 476¢ 7.9a 27a

B 14.0ab 2.7a 36a 7.5a 2.3a 412ab 580bc 9.2a 28a

C 17.2a 2.9a 40a 6.6a 2.1a 309b 664b 11.3a 27a

CK 16.4a 3.1a 40a 7.4a 1.9ab 272b 891a 9.0a 30a

“ The same as Table 1.

” The same as Table 5.
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Combined Effects of applying Chicken Compost
and Chemical Fertilizer on Quality and Yield of

Hsian-tsao (Mesona procumbens Hemsl.)'

Min-Fu Hu’, Wan-Li Wu’, Sin-Yie Liu* and Mu-Lien Lin’

Summary

Combined effects of applying chicken compost and chemical fertilizer on quality and yield of hsian-tsao
(Mesona procumbens, 'cv. TARI No. 1') plants were investigated in 1998 and in 1999 at Shui-Shang and
Kuang-Shi, the main hsain-tsao producing areas located in Central-South and in North Taiwan. The fertilizer
treatments consisted of full chicken compost (9,000 kg/ha) ; two-third of chicken compost in quantities with
rest of N applied as chemical fertilizer; one-third of chicken compost amended with chemical fertilizers; and
chemical fertilizer (N, 180 kg ha'; P,Os, 80 kg ha'; K,0, 140 kg ha') as control. The field layout in both
experimental sites used RCBD with four replicates. The treatments which had received the full chemical
fertilizers in both sites, had the highest dry-plant yield of 9,645 and 7,226 kg ha", respectively. In Shui-Shang,
the plants with the full chicken compost had 8,726 kg of plant yield per ha, which was not statistical different
as compared to the other treatments. However, in Kuang-Shi, similar trend was not obtained, as the same
treatment resulted significantly lower yield (6,194 kg ha") than the other treatments. The treatment with
combined use of chicken compost (3,000 kg ha") and chemical fertilizer (120 kg N ha' and 62 kg K,O ha")
apparently had highest gel formation strength. It reached to 141 g/cm’ in Shui-Shang and to 224.5 g/cm’ in
Kuang-Shi. There were no significant difference in percent leaf N among the treatments although the N levels
followed in the order of control, 19.4 g ka"; full chicken compost, 18.2 g kg''; one third of chicken compost,
17.7 g kg''; and two third of chicken compost, 16.7 g kg". The leaf N level in the plot received fully chicken
compost in Kuang-Shi was only 11.6 g kg, which was obviously lower than that of other treatments.

Key words : Hsian-tsao, Gel formation strength, Chicken compost.

1. Contribution No. 2068 from Taiwan Agricultural Research Institute, Council of Agriculture.
2. Respectively, Assistant Agronomist and Senior Agronomist, Department of Agronomy, TARI, Wufeng, Taichung, Taiwan, ROC.
3. Respectively, Project assistant and Senior Soil Scientist, TARI, Wufeng, Taichung, Taiwan, ROC.
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Fig. 1. The regeneration rate of L. aurea explants one month after treatment with different mutagens.
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Study on the Mutation in Lycoris aurea via

Chemical Mutagen Treatment '

Wha-Shin Hsu”, Li-Chun Huang®, Pan-Chi Liou’, Yin-Huay Cheng’,
You-Ming Chang’ and Chi-Hsiung Hsiao

Summary

Lycoris aurea is an important native tuberous flowering plant in Taiwan. People are favorably impressed
with its noble and attractive flowers. Unfortunately, owing to less genetic variability, L. aurea has only little
color diversities and almost only one unique flower type can be seen in the market. We are trying to solve this
problem through artificial mutagenesis. In December 1997, we treated bud primordia of in vitro shoot with
chemical mutagens, including 5-azacytidine (5-Ac), ethyl methane sulfonate (EMS), and colchicine. The
various concentrations and exposure duration were used including one day immersion separately in 0.05, 0.5,
5, and 50mM 5-azacytidine; one hour treatment in 0.1, 0.2, or 0.5% EMS suspension; and 0.1 and 0.2%
colchicine separately for one and four days exposure. Besides we repeated the cochicine treatments (0.05, 0.1,
0.2% colchicine for 1, 2, 4 days immersion) in May 2000. In this study we found an increase of the
concentrations of various chemical mutagens along with a greater toxicity and lethality in the mutagen-treated
explants. The highest regeneration ratio (52%) was found in 0.5 mM azaC for 1-day treatment and the lowest
ratio (2.5%) was found in 0.2% colchicine for 1-day treatment in the former experiment one month after
treatments. The major phenotypic variations appeared in cultured mutant including etiolated leaves base, curve
and thicken leaves. The variation ratio of cultured mutant were over 50% for all treatments, even the CK
(without any chemical treatment) also has 5% somaclonal variation. Mutants with variegated and etiolated
leaves were found in 0.5mM azaC for 1-day treatment after transplanting to field. No differences in
chromosome number (2n = 2x = 14) in the former experiment were found however a ploidy chimeras were
found in the later experiment (such as 2n = 10x - 2 = 68 in 0.2% colchicine for 4 days treatment). According to
the cytological data, it revealed that something changed in genomic DNA level. The morphological changes on
flower color and types have not yet collected since it took 4 - 5 years for growing the flowering bulbs. We hope
that using this approach the efficiency of variety improvement on L. aurea could significantly enhance,
therefore benefiting the development of the L. aurea industry.

Key words : Lycoris aurea Herb., Chemical mutagen, 5-Azacytidine (azaC), Ethyl methane sulfonate
(EMS), Colchicine, Chromosome analysis.
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12, JEERES 8 TS IR BTSSR GLER «everrereererrmrememni et B CHEIE T orientalis
— H’E%E’;ﬁ 8 %ﬂi?&%&ﬂ{fﬁ% ........................................................................................... -é'\ @?‘Eﬁﬁ% T. taiwanus
13. 12 SRS 22 R REELT ;5 8 ISR IR TP GLEARITE < vvevereeremseersesssssessensseiseisnisnienns WATBIE T malloti
— BN 3 55 S IR IERTETE G - rrrvrreerer e 14
14. 513 L AIRSRE 4 5 3 5 BRARES 2-7 BRI IBRAR M IR -ooovveremverssssss s RIS T rabaci
— HB L ARERTE 2~3 37 3 BEEREE 2-7 SR M ISR AT/ VTR <+eeeeeseeseese e 15
15. BEAE 0 5 BB A ~ SETRERIRMR et s SEHRIIE T. formosanus
— BRI A ) RIBEE 0 4~ SETEE e 16
16. EIRFIENEEIRS AR » BIEHRZ TS et FASAIE T palmi
— HIRMEMEER=AEZA » BIEIRZ TG o SR O HTE T flavus

BERIR Thrips alliorum (Priesner) (B 1)
Taeniothrips alliorum Priesner, 1935a: 128.
Taeniothrips carteri Moulton, 1936b: 183.
Thrips alliorum (Priesner); Umeya, 1988: 142, 143.
BEBE AR 1.5-1.7 mm - BB - JEEE 2-8 BIRATHREREE - BAE 1 ~ 2 R4-3HI%E - 5F3
BB Bk T - BIAIEE - BRI - R BRETEE - BT ISENAS - b~ RISHTB{HIRE R
FEIRE o
BERAMNE » EeREEBRIRE - MERTTHE - BIRMEER > (IEA&RBEIRIMEER

BHERA - IRRE 6 ¥ - EREIRT 772 1 AHPERGHEY - IRIEAIERL - B 88 > 253 ~ 4812 SUIREE
ST o

RIS - R BUHIESL  ATR A RE | IR - Al VE 6%l ikARE 2%
HEA/DNE1X BT3B RAN 1R - BIERD - £72030 s RIEREMRLES - PHE
TERT# AR 21877 » B AL - ADARTHER22-25% » FIREAIE 7> IWE3 X » THRE 11X -
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B8 1. FHEEIE Thrips alliorum (Priesner) (%) : A. #i% ; B. 5 5 C. 58 ; D. Bifgisti s E. HHBIEMTSHR  E IS 7-
8 B -
Fig. 1. Thrips alliorum (Priesner) (¥): A. fore wing; B. antenna; C. head; D. pronotum; E. mesonotum and metanotum; F.
abdominal tergites VII-VIIL

REERES 2-7 iRt A Al 28 » TERUBSRIR Z I8 - LIBB 6 ~ 7 AIEHAEE 5 4 8 ISkt
M2 » HRISEE » NE{EISENIZE Z R EEE R 5280 F 10 R TR - B2 7RG
MZAERL 5 56 3-7 A IIE - KBUEY - RETH 8-14 T o 55 2-7 MRS EE -

R (FAREEAE) MEEmIREESEAEE - SRS T BN EREE -

B B hEKRE - A - B -~ EEGE -

ZRTHEYD : FEHE (Allium cepa) ~ H (Allium fistulosum) ~ F-G 1 (Emilia sagittata) ° TGS E (Allium
fistulosum) ~ EZE (Allium odorum) ~ 7% (Allium rosenbachianum) FiR1E o

EXEE : 3% 0 ¥ > B V-1925, Takahashi ; 3 ¢ » [R5 » & » 25-111-1934, Takahashi ; 1 $ > &
4L > B » 4-VIII-1934, Takahashi ; 6 ¢ (K@) 1% (E#) » BZEHEG > 7% > 4-V-1990 5 1 & » AR
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%%%ﬁ%’ﬁi’mnxw%;1$ls(%%)13(@@)13(ﬁ%)vﬁ¢%%§%ﬁ%’
B 21-1-1991 °

{E&RISS Thrips coloratus Schmutz (& 2)
(BFER)

Thrips coloratus Schmutz, 1913: 1002, 1013.
Thrips japonicus Bagnall, 1914b: 288.
Thrips florum var. colorata Schmutz; Karny, 1924: 13, 14.
Thrips melanurus Bagnall, 1926a: 111.
MERB %R 1.1-1.3 mm - SEEE - RIS 2-8 EIMIHNA T - HREE > B9 ~ 108 ZEEE -
55 2-8 BATAA B RE « MBAEE 1 ~ 3ENKH > H28&H » F4-7HIBE - (H58 4 HimIEAREE 5 i
128 o R AE - RIKHE °

BRI R - IR RPER o BIRMEAP AR EIRMA - £ =HIRIMEER LB TT - IRIRE6
# o IRGREIERL - A 7HT > 363 ~ 4T SGIREESER

ARG - IR BRI - B AR 2 XRE » BREE3 Y - R I1BMER » BiRER

B 2. Tt & &S Thrips coloratus Schmutz (%) : A. B3 ; B. EKHEIMER ; C. g Ea gtk s D. BEEE 8-10 iy o
Fig. 2. Thrips coloratus Schmutz (% ): A. fore wing; B. head and pronotum; C. mesonotum and metanotum; D. abdominal tergites
VII-X.
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/NERT40 X 5 B IREMADS - PR EERTRME 2R - BB o ATHETHKTE 24-28 % 0 'LIRE
78X I3 % » THRE 12-16% »

REERERS 8 BRI E TR + 5B 105 T2 H - B2 7IiENE6-10% -
IEERRE G - WA 1380 - B4 EEI 128 S HEHR M EG - B0 - B TEREEREE -
D B~ PEIREE - HA S EVE ~ HTEER ~ FIJE - #rsms o
1EETHEY) « BB L EEY) 2 LSS - TEEEEIRRA (Camellia sp.) ~ THAL (Gomphrena globosa) ~ %1
WAL (Beloperone guttata) ~ BB1E (Prunus campanulata) ~ ¥1C (Prunus mume) ~ 1817 (Firmiana simplex) >
Y1 (Bamboo sp.) ~ Eliit. (Corchorus capsularis) °
EABE : 1% FHIRES X0 20-X11-1987 5 1 % » BB YESA » THAL » 24-X-1990 5 1
¥ o FARGEIEN > ALMRAE > 10-1-1991 5 5% > {65 » K& (FE) » 4-1v-1991 5 2 ¢ - HEEEIL » K&
() » 5-IV-1991 5 1 ¥ » BfRAZPRIE > 8-X-1991 5 9 ¢ » it » #BIE ~ #54E > 11-1-1991 5 1 % > F#%
Yadh > #% (f£) > 17-X-1991 < 18 » BT HETH » £BAH > 12-1-1993 5 18 » ST » 77 > 14-1V-
1993 ; 2 & > [FIAT » B

[EEEREIS Thrips extensicornis Priesner (B 3)
Thrips extensicornis Priesner, 1934 : 276, 288.
MEERE A RAER 1.2-1.3 mm - BEFEE - SERTREERE - Mg 2A55 > IEBHEOIE - 552-8 5
AT A R - MBASE 1 AIRAE - 55 2 BT EEETHE » ImEREK » B3 MR R 5 4 EiEEERR 3 » 4 H
HERARMD B3R 5-7 Bifath - AAEE » EETHRK - RHE - MRETEAGME -

SRR » JEMHE - SRR o IR A REAL - BERME A AR BEARA T 77 2 BIR = M lE s -
IRIEE 6 %F - /\FHER 3B - fBA 76T 353 ~ 4EE SUIREESE - FofiRE -

HIMIRTIRE S ¥ » BHBAZRAERE 2 MER  BEE3H > BN 1HEREE - TIREN 208838
TR Z AU T R IHREREA - B“P ER ZMERL B E /I B ETERT IR 2 175 - BEIRE L - ATl
FAREEETE 7 X 0 Al 3 3¢ > PHRE 12-16 X » HEFIISZ) -

MEEREE 8 MM E 5 25 10 IR HER - 585 ~ 6 fRINE 1 TR » LRI - HoAR & ST
E o 527 HIMRIRAEE -

ISR - ARG ML (HEYK - BE3EImE—PREGE - e ERIRE - EH=E -
2 5 HIE

BRTHEYD : RKF] (Clerodendron fragrans) ~ Hk&:1# (Rhodomyrtus tomentosus) ~ VM 1L B
(Clerodendron spp.) ~ (Exostemma longiflorum) ° 1S KM (Crinum asiaticum) 115 ©

BFEAEE: 5% 18 > M - 1X-1938, Tomita 5 6 % 1 3 » AHIRFFEEHRT - CFRH > 27-VII-1990 ©
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I 3. FEERREE Thrips extensicornis Priesner () : A. B ; B. 85 ; C. FHERMTHR ; D. BiER 5 E. [EEE 8-10
HIEHR -

Fig. 3. Thrips extensicornis Priesner (%): A. fore wing; B. head; C. mesonotum and metanotum; D. pronotum; E. abdominal
tergites VIII-X.

K@ Thrips flavus Schrank (& 4)
(SRR ~ =ASS « S2AIR)
Honey suckle thrips
Thrips flavus Schrank, 1776. Buffa, 1909: 135.
Thrips flava Schrank, 1776: 31.
Thrips Melanopa Schrank, 1781: 298, 299.
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Physothrips flavidulus Bagnall, 1916: 399.

Thrips flavidus Bagnall, 1916: 402.

Taeniothrips flavidulus (Bagnall); Ramakrishnan, 1928: 256.

Taeniothrips flavus (Bagnall); Steinweden, 1933: 282.

Taeniothrips sulfuratus Priesner, 1935b: 358.

Taeniothrips luteus Oettingen, 1935: 183.

Taeniothrips saussureae Ishida, 1936: 70.

Taeniothrips rhopalantennalis Schumsher and Singh, 1946: 166, 168, 181.

lﬂﬁ%ﬁ%)ﬂﬁ*%l 2-1.4 mm ° FEKFE A  @BAE 1 ENAE D > 2 BRI - I 0 5535 B
KB Imal A8 0 5 6-7 5L 6-8 AT o BT - 2 m% °

A

\\\

B 4. YIS Thrips flavus Schrank () : A. Bi## ; B. 58 ; C. B4R ; D. PHS& LR : B fEEE 8-10 HiiEFH »
Fig. 4. Thrips flavus Schrank (¥): A. fore wing; B. head; C. pronotum; D. mesonotum and metanotum; E. abdominal tergites
VII-X.
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HRRR > o REBEGBEIRE - mEMt - BIRATE 1% » HIRMEAIEREIRM T 77 Rl
ZEIR=mEA » IREZE 6 ¥t > IREE R - A 738 HT » 553 ~ 4B URBEH# -

AT HRCE TMEATER - BEASARE2X » BEE3H > RAM1BHE » $IREN40X - &
Mot Emas - R ETERTREE 2% 77 - WRETL - AT ER 283 » FAREEEE T X 5 HE3
X FIRERT 14-18 3

HEEREE 8 IR E THE - IR E -

TSRS OISR RRAR  REETES 3-7 I E ER ZIRE -

o R

BFTEY) : LY 2 TEER -

BAEE: 2% MRES K (Camellia sp.) (6) » 29-X11-1987 5 1 $ » F#kE#EEM » (1%
(Comellia japonica) » 10-1-1991 5 1 % » 3BT » BfBF} (Lantana camara) » 1-11-1991 ; 2% 18 » {E3& »
AAEKEY) (FE) > 4-IV-1991 ©

MIES : R AR 1935 ERBAIC A0k - & m AT B e R SN BRGS0 - BN WaR S A TR
B o REHIBREIE - T8 - RELEFY - LRSS RETCISEERERIEE » Iath
TCE R ACIRRERRAHR > (ETEAF IR VS > PR AI B 2 R B BB E R O R 2 B -

FREFREFH R S r S A MDA L - ATEEARMIEAERTERT /5 - MBA%E3 ~ 4 ~ 5 AEAA IR
A4 - 55 6-8 FiE Bt 5 A S BRI B e AT SRR (] - A A S 3-5 MR ERRAE  WHERARE » K260
i B AR

#BTEEISS Thrips florum Schmutz (B 5)

Thrips florum Schmutz, 1913: 1001, 1004.
Thrips parva Schmutz, 1913: 1001, 1004.
Thrips magnipes Schmutz, 1913: 1001, 1006.
Thrips rhodamniae Schmutz, 1913: 1001, 1008.
Thrips pallida Schmutz, 1913: 1001, 1005.
Thrips paradenyae Schmutz, 1913: 1002, 1015.
Thrips darci Girault, 1930: 8.
Thrips exilicornis Hood, 1932: 117, 118, 121, 129.
MESRE KR 1.4-1.6 mm - BEE - JEIHE 28 WIETREFBE - BAE1 - 268G - H3E%
B 0 55 4-7 RS o AN - FEETEK o R o ik RRETE G

SRR » R EERER - BIRMEMIERT & ERE - =HRMGER - > IRBE 6% » 28
AN o RERSES 3 %t - IRIRE AL - Ml 7 6 > (B A h A —X 88l » 553  4HiE URREH -

RIMIE RS - RRGE BIRHIER - AR E2XRE » B3 HE » R 1 BME » A/)\EF
40 BR © RMIERE AR - TEEMBOTATHEE - B 1 BURETL - ATdATIRE 25-35% » FIREIRE
7-83% » Ak 33 » PARE13-173%

IRERER 8 HARIRAGMTEM/ TR 5 55 10 AR e A - 55 3-7 AP E 8-14 ¢ o
ISR 9 BIH 43P IRE - R 2 BRI » 852 2 XMV > BRI £ 2 IREEAR - 537
I TR E -
2 ZHR -
TRETHEYD : B4 — BRI 2kl - BATLETS (T hawaiiensis) ZBEFEYIEERAIREG » TTRINN % fE
Y ZACE -
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VRN = A
A
‘C\\m |
\
B 5. #81L&1E Thrips florum Schmutz (%) © A. B : B. 58 5 C. B ; D. P EMER ; E. BEERE 8-10 HiTik -

Fig. 5. Thrips florum Schmutz (¥): A. fore wing; B. head; C. pronotum; D. mesonotum and metanotum; E. abdominal tergites

VII-X.

BABE : 7% 5F » 81 (Citrus limon) » 16-111-1935, M. Chujo ; 28 % » FI#HE » EiE{t
(Gardenia jasminoides) * 17-IV-1990 °

MYED : AFEELICAIE T hawaiiensis ZHREFREMHE ML > BT H#H LIRS - LEERABRICAIB ZEA
(Bhatti, 1983) » Nakahara (1985) fGEEEIG 2 A HB— AR 2E » AREELEE Z A EER « &%
M AR %R E P s 2 B - BTEREAER > TiRED - BT HEERTEREL » 578K
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PiE 8-12 3¢ - TEAT MR E H RS 2 B 3 BR > Mok ATEE - BIRERS > %
EIRPB EAERTRARIEE /7 55 7 IEARITE 11-23 3% - Lot - AR e e s — B BE > &
VYIACH] AR RS MBI - SR ATESE 9 194 B1 RABEMERS B1-2 BEAE 2 2-5 f% » T 1EAI B ML EE B S
0.4-1.5 i S Hnih e AR A 55 6 B 2 RO BB 7 S AR 5 A 2 BB - TERTBHIBGERE -

EZRIFS Thrips formosanus Priesner (& 6)
Thrips formosanus Priesner, 1934: 283, 290.

R
\ A\
1\ /\
T

) .\t.}\g
NN
D %g =

=N

B 6. EXAEE Thrips formosanus Priesner (%) : A. Hi¥ 5 B. 6 ; C. RilHR : D. Sl : E. FEEREE 8-10 ity
B o :

Fig. 6. Thrips formosanus Priesner (¥): A. fore wing; B. head; C. pronotum; D. mesonotum and metanotum; E. abdominal
tergites VIII-X.
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MES|E REER 1.4-1.6 mm - BB » IREREE 2-8 TIRATEERE M S EET - BEEFE - B
A1 ~ 2 K 4-7EifE 0 5B 3 EMRFH OEURIEE o AR - EIK - & o AUBRETh R o PBR
BB - (RBRET ISR -

BREMNEE  ERENEEGIRMESE - BIRMEMNE = BIRMEERZ L > IREE 6 %1 - IR
BrERL - fBATHT 0 B3 - 4HIE IR -

| HIMIIS AR AL o BT NE 6B BBARERTE 2 BT RAK 1 EEE I

ERI30K o BEIEHRFEMGEE - PEEERTREER T » BEFL1E - FTRTHRER 2528 % » LIRE
HETR  WEIZ > FIRE14% -

REEREE 8 IR MM ETE 5 26 10 FIRER T HER. - RENRIERTE 55 2-7 bIR4SB 1S -
SRR N > BHERREEESL - IS -7 A ERRE -
pakivIR R I
BFTEY : EXJE (Viola spp.) ~ B& B (Lilium spp.) ~ Z/& (Polygonum spp.) ~ %El (Compositae) 21t
& o LIRS BEAE (Setaria palmifolia) ~ +FAEE} (Cruciferae) ~ BiE} (Polypodiaceae) ©
EXEE: 2310 AAUEHE > BaEE - 1X-1993 5 1% 7T AIE > BREE > 5-V-1994 5 6 £33 »
FATREEIL > LR > 8-VI-1994 © 1 %28 > Mt Niitaka » 27-V-1933 » K. Maki ©

{EBISS Thrips hawaiiensis (Morgan) (B 7)
(BEES =A%)
Hawaiian flower thrips
Euthrips hawaiiensis Morgan, 1913: 3.
Thrips longalata Schmutz, 1913: 1002, 1009.
Thrips nigriflava Schmutz, 1913: 1002, 1012.
Thrips sulphurea Schmutz, 1913: 1001, 1002.
Thrips albipes Bagnall, 1914a: 25.
Physothrips hawaiiensis (Morgan); Karny, 1914: 367.
Physothrips pallipes Bagnall, 1916: 400.
Physothrips albipes Bagnall, 1916: 401.
Bregmatothrips thiefloris Karny, 1921: 66.
Thrips versicolor Bagnall, 1926a : 108.
Thrips io Girault, 1927a: 351.
Thrips partirufus Girault, 1927b p1.
Taeniothrips hawaiiensis (Morgan); Moulton, 1928a: 110, 132.
Taeniothrips (Physothrips) albipes (Bagnall); Moulton, 1928b: 325.
Taeniothrips eriobotryae Moulton, 1928b: 297, 325.
Taeniothrips pallipes (Bagnall); Moulton, 1928b: 302, 326.
Taeniothrips hawaiiensis (Morgan); Steinweden, 1933: 286.
Thrips (Thrips) hawaiiensis (Morgan); Priesner, 1934: 266, 287.
Taeniothrips rhodomyrti Priesner, 1938: 492, 520, 524, 526.
Thrips leucaenae Moulton, 1942: 9.
SRR MR 1.4-1.6 mm - $OHEE > EEFHEE - BESEE - BREE > EXBE > $
2-8 IR AR F EAE - A5 | B s SR 3 » 58 2 it » 58 3 BIR 3 » 55 4-7 S 4-8 Hiith - BBk EE >
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18 7. 1E&1 %% Thrips hawaiiensis (Morgan) (%) © A. Bis# ; B. i ; C. BEREIMER ; D. PHIEMa#ER ; B BEEREE 8-10
BT -
Fig. 7. Thrips hawaiiensis (Morgan) (¥): A. fore wing; B. antenna; C. head and pronotum; D. mesonotum and metanotum; E.
abdominal tergites VIII-X.

HEE - REG - WO ZmAEE - 52 MEGRE - AUMKE - AT BRATDHE - FEATSHT AR
& PREHE - RINEIRE

BHAEMPR - EEAIRTR - BIRMEAEATRERRE - —BRIMEERZ - IRRE 6% > 5
2~ 3HER - IRRETER - AL BT AT - DBURSHT » 553 ~ 4 BRI RHE -
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AR R - R BRI kAR E 2 XRE » B3 BT » R 1EWE - A/\E
4087 5 RMIEICEATRE - P EMEEIRTREE - 5 1 BURETL - AARIE 25-35 % » FIRERER
7-83%  WmaB3 X » PHKE13-17% °

REEREE 8 BRI ETEE 5 58 10 G MR - 35 2-7TFEREE 12-19 X - 55 2-7 MR %S
N2 8 o
TESREE 9 TIA 4 XRAEMUZFIRE » e 2 MRS EHZ 2 3% o
ba i IR 1
BRETEYD : S iEMEY).ZIEER -

EABE : 20 % 0 AL 2 (Morus sp.) (16) » 31-1-1934, Takahashi ; 6 § » S5 » BEIE (Psidium
guajava) * 22-V-1934, Takahashi 5 35 ¥ » B3 » HFHEIL (Musa sapientum) > 18-11-1935, Yamaho ; 7
% &Ik > & (Camellia sp.) ({£) » X11-1936, Takahashi 5 10 ¢ » & HE B ESAT > Lily » V-1987 ; 1
¥ 0 ERR (Pseudocalymma alliaceum) * 14-X11-1987 ; 3 % » Ak (Murraya paniculata) * 17-XII-
1987 5 2% 18 » %% > 19-XI1-1987 5 3 % » Ff%EED » 25 (fB) » 29-X11-1987 5 1 % » HE » ®(T
(Phaseolus vulgaris) * 9-X-1989 ; 6 ¥ » FHREHE » HOME > 27-111-1990 ; 8 § » S EYEAR >
#At (Tabernaemontana divaricata) * 11-VII-1990 5 1% » &1L (Duranta repens) * 15-X-1990 ; 1% »
R > W% (Wedelia chinensis) > 29-VIII-1990 ; 2 ¢ » FIEIEL » BRE (Zephyranthes candida) > 2-
XI-1990 ; 6 % > % > TR (Mangifera indica) ~ £¥H (Bauhinia variegata) » 29-X1-1990 ; 12 § » &
F KK > 8 (Orchidaccceae) » 30-X1-1990 ; 6 ¥ » HE » HUSHINE (Erythrina X bidwillii) » 30-XI-
1990 : 7 % » FAEEN » K[IRIE (Beloperone guttata) ~ S8 (Albizzia julibrissin) ~ 2 (Prunus
salicina) » 10-1-1991 5 1% > %tk > ML (Prunus mume) » 11-1-1191 5 1 $ » FBIEEE » 1B (Areca
catechu) * 21-1-1991 ; 3 % » FEEY > B (Capsicum annum) ~ B (Allium fistulosum) ~ W (Citrus
grandis) * 25-1-1991 : 1 % » 3BT » &K (Garcinia multiflora) » 1-11-1991 5 1% > 55 > B » 5-1I-
1991 5 7% » GHEEERAT > IR (Euphoria longana) ~ &L (Pyrus sp.) » 25-111-1991 5 2 % » E&TE
(Chrysanthemum coronarium) ~ ¥{€ (Osmanthus fragrans) » 31-XI1-1991 5 1 $ » Bl > 17-1-1992 o
BYEC : TLAE IR MR R R ~ BB~ 10 R—MAEYAEE » ERZEh 2 IVE - S5 LY
R HEREEANS > WEFEER  CSTERGEREEE LEEREEZBE - HHE 1967 F5
B ERR  PERBCOE - MEBRATEERN » FERZERLEE - B LgE T 2EINE
R ESBARRZEHE RS R DR B JE BT > BCE AR R AT AR (35 0 1974) » TEATB IR E M55 ~
- BRZACATRE - BEEY > BBUES > HHEPEES -/ \EHESREL - TRERITE -
IR LB E - R ETERERREER - (EE S8 2 L MR 2 5E TR » R EER
MEZERE (fA] » 1987) o

TEGEAE AR 781 M VB8 & » Bt RETHIE 7 « SHIIEZ BRI 522 R -

$BTE BRI Thrips inferus Chen

Thrips inferus Chen, 1979 © 423.
BESB B REER 112 mm. BEKE G > BHIERMITEES - BEEREE 2-7 IR B » P Rair=mA
Tz @ EEmsE - 55 8-10 BAR T - M 4 BimEl 12 » S S EIME 13 KA 6 ~ 7HIME » BRIKE - BTl
K BEEERFEEE o

BEEMAR - IR AR JEHZE - BIRMEMR = ARZIMEE L - DR - SRR - fEm
78 B3~ 4HTRSGIREEHE -

HTRIE IR IR > ik 2 HHRE » BRI HE - AIBATHRE 22X » EIRBHEEL 7% 3HEl3
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X PIREI123X °
REEREE 1-7 AR B R 5 55 8 IR IR E TR - 55 2 IEARB £ 3 3¢ » 38 3-7 MRt E 8-12
sz °
SO IR M ST - (BT ERERE - £3-7TERAERRE -
pakisii s
BFTEY : K. (Glycine max) °
BIEC : ASCIRIBIEE Rt - HEEEEHE ZRAER AEERMEE = AR L > BEETBRE
KERY > E=AF  LREIBEIRMEE=ARZY  EEREZGE > — B3R

REIBREISS Thrips kotoshoi (Moulton)

Taeniothrips kotoshoi Moulton, 1928b: 300, 326.
Thrips kotoshoi (Moulton); Bhatti, 1978: 191. )
MESREA MR 1.5 mm - BERE > BEERLEE o AR 3 iR - BREREE - HIREES
K IEIE o SRR o HIERE o BT —BUREE  BEERE -

AR ERE - MESTTE > REEHE > BIRMERE - EREIRATT - ZAERZS - BA8
i3~ 4 6E1EE > S cHIRE 87 - SHIKVER

R IR AER » FR ; RIS IREEEME - hHEERTGE L - FRRE 1% - ATdaT
#E25X 0 FIREET8 X > ImAk3 3 > FAR13X -

REERES 8 I e kM K/ MR E - TP REME 5 5 10 IR A B IR R EEE R - 55 3-7 Akt
E812X e
2 G (FE) - 2E5% -
¥8FR : J]H (Canavalia obtusifolia) °
MEC : A<SCAR{E Moulton (1928b) #AKE F SCHd B Palmer (1992) Z#i

B4R Thrips malloti Priesner (B 8)

Thrips (Isoneurothrips) malloti Priesner, 1934: 269.
Thrips (Isoneurothrips) addendus Priesner, 1934: 270, 288.
Isoneurothrips rosaceae Moulton, 1936a: 272.
MEBR %8R 0.9-1.2 mm 5~ lER > BALEFE > BEEHE > B8 ERAKFEBEE - BA%
1~ 2618 - FIENAE > B4~ SHIEIKE > HEREAKE 6 ~ THIE - ARAWE » BEERX - 77
rhUE BRERS I K % R BRET 2 AR - A IEHETEEE AR

BEERE  EENREERER - BIRMEFREATERMET M REE o ¥ - IRREHER - &
FTE > B3~ AETE SRS

RIS IR EMIER » AL ERE2X » HHEE/NE 1 BEE3H - RAK 1 HTE - ik
INERT40 K o BB P R AR MR SBE/ M R ETERTREER YT - BRVETL 1 - BT
#ER26% > FARE 18-203 » THRE 14-16 3 » HEFIIHZ) -

REEREE 8 IR LA E ¢ 55 10 BIRER I HER o RN E -
B O IREERAEL > BB - FEE 3T BIRERERRE -
A HA -~ B JEEE -
BEFTEY - %%} (Compositae) ~ HHFE (Rosa) ~ BB (Premna spp.) ~ ERALEB (Gardenia spp.) ° 7EH
S AR M (Allamanda cathartica) ~ BEFRNE (Paederia scandens) ~ $4J1\ (Luffa cylindrica) ~ 2202
(Ipomoea aquatica) ~ T OHE (Psidium guajava) ~ FEATE (Ipomoea nil) ~ 7% (Camell—ia sp.) ~ B (Rosa
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8 8. H4#&1 S Thrips malloti Priesner (%) : A. Bl ; B. BERBIMIEH 5 C. PRSI ; D. BERE 8-10 BiisHR -
Fig. 8. Thrips malloti Priesner (%): A. fore wing; B. head and pronotum; C. mesonotum and metanotum; D. abdominal tergites
VIII-X.

rugosa) ~ # i (Vitex negundo) ~ BT & (Plumbago zeylanica) F1R1S °

FAEE 2% ATFREBESA - 0% (1) 5 29-X-1990 5 2 ¢ » BIEEF » HEHE » 24-X-
1990 5 1% > BFFERE B EAAT - AL 0 19-X1-1990 5 1 ¢ > SR ERE S EAT > BB > 21-XI-
1990 5 3 % - $fH > 5t 0 26-X1-1990 : 8 % » BT {11 » 9-V-1991 5 6 % » JRHIER » &~ B
5 » 4-XI1-1991 °

ER7576&ISS Thrips orientalis Priesner (B 9)
Isoneurothrips orientalis Bagnall, 1915: 593-594.
Thrips setipennis Steinweden & Moulton, 1930: 25-26.
Thrips (Isothrips) orientalis (Bagnall); Priesner, 1940: 54.
MESBE A RIER 1.6 mm - BEEE - IEARE 28 WIRATIR B B - A1 - 2HIES - HERE > &#
3EIRER4 ~ 5 ETEAIAE - HERAM o BIRE - RIKkH -
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SERS E R AR e REBARIRE - WA T TE - BIRMEMRATEREE S - R
BRECE - M 76T B3 ~ 4HIEIREEH .

R E A IERL > BEARARE 2 RGEIH - BAK 1 HHE - TIREN30X 5 %l
B R ARG - R/ EETERT#EER 7T - IR TL - ATERTHRERN 30X » LARE

B 9. B8 /5 & B Thrips orientalis Priesner (%) : A. Bii# ; B. 56 ; C. BiligHR ; D. BRI s E. FEEREE 8-10 Hidy
e o
Fig. 9. Thrips orientalis Priesner (¥): A. fore wing; B. head; C. pronotum; D. mesonotum and metanotum; E. abdominal tergites
VII-X.
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A 73 ImE8-103¢ > FARE 13-163 » HEFIIHE) ©

e ERER 8 T i i sk Wi (S A VR - PR R 5 26 10 WARER T HEH © 56 3-6 A E 2-6 3 > 557
PEt IR o 56 3-7 bt - '
BESREH/ )N - FEEREE 3-7 Hi A HRARE -
D B~ hEIRRE ~ HA ~ JEEE - BTG ~ B~ EIJE ~ FIE - EETE - B o
BFTEYD : #EAL (Plumeria sp.) ° IEEEIRPBEHIE (Jasminum sambac)
BAEE : 8 $9 8 > @AL(EE > SKFITE » 1X-1994 © '

BAERISS Thrips palmi Karny (B 10)
(ENMAES - fR1e815S)

Melon thrips, Palm thrips
Thrips palmi Karny, 1925: 10.
Thrips clarus Moulton, 1928¢: 294, 295.
Thrips nilgiriensis Ramakrishna, 1928: 245, 262.
Thrips leucadophilus Priesner, 1936: 91-92.
Thrips gossypicola (Priesner); Ramakrishna & Margabandhu,1939: 41.
Thrips gracilis Ananthakrishnan & Jagadish, 1968: 361.
BESE P RIER 1.2-1.4 mm - BREE > HIRAISCR R G HIREILE o MAE L EIKE - H28k®
B 0 W3 HIEER2/3 ~ BE 4 FTEEER 1/3 BE S EELED 1/5 R - W= 2 HER A B A > e ~ 7
iR o ATIAT - Rk -

HRERR » o REBEEEIRE - HIRMEEITERRS > (P ER=MAES > IREEH -
IR AL - M8 75 > 853 ~ 4HTE SUREE S -

ATME AR > AR ERE 23 BAGEI B AN 1 HMER - BIRERI303 5 iR
NAHR - BIHEER] - R MR PEETERTREER T 0 MIRE L - ATHATRER 183 0 LR
BEHET X mE3IZ > PIRE1IX -

REERE 8 EHRARMEM R T8 o MM E o 55 2-7 AR A 8 -

ISR AR S MR FEDT - REERER 3-7 A HRAR = -

D0 G T HBIRRE ~ JEERE - BRPRE ~ RE - EIJE ~ EVEE  CELTE ~ HTELRER T
Y~ HA ~ SRR (bR HE ~ BRR) ~ 7 ~ W - BRE - SR PEIT - ZRFIEE ~ 88T o

ERTHEYD : 8} (Moraceae) : & (Morus sp.) * ATTE} (Caryophyllaceae) : F 7T (Dianthus chinensis) ~
J1%& (Dianthus caryophyllus) * %2} (Chenopodiaceae) : ¥ 28 (Spinacia oleracea) » HHUE} (Piperaceae) :
BAML (Piper sp.) » #<F} (Theaceae) : 4% (Camellia sp.) * +F{ER} (Cruciferae) : FIZS (Brassica sp.) ~ 58
(Raphanus sativus) ~ B3 (Brassica rapa) * SRRl (Rosaceae) : Bk (Prunus persica) ~ 34 (Pyrus sp.) e
(Prunus salicina) * 5F} (Leguminosae) : K5 (Glycine max) ~ TS (Phaseolus sp.) ~ B5 (Vicia faba) ~ #I.
= (Vigna sp.) kS (Phaseolus radiatus) ~ EiE (Medicago polymorpha) * BE¥EELR} (Oxalidaceae) : FFE
¥ (Oxalis corniculata) * Z&F} (Rutaceae) : 15 (Citrus sp.) * BEIF} (Vitaceae) : &% (Vitis vinifera) » $8
ZB Malvaceae) : K#87E (Gossypium indicum) ~ BEFKZE (Abelmoschus esculentus) ~ $k3& (Hibiscus rosa-
sinensis) * AR} (Cucurbitaceae) : BAJI\ (Cucumis sativus) ~ BJI\ (Citrullus vulgaris) ~ W% ~ 7 /I
(Cucumis melo) ~ M\ (Cucurbita moschata) ~ %JI\ (Benincasa hispida) ~ BRI\ (Cucumis melo) ~ I\
(Momordica charantia) ~ ¥/ (Luffa cylindrica) ~ i ~ 811\ » #FZTERE (Umbelliferae) : #AFEE (Daucus
carota) * JE{EE} (Convolvulaceae) : ZE4-1E (Ipomoea nil) ~ H (Ipomoea batatas) * FEFEL (Labiatae) :
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10. F RIS Thrips palmi Karny (%) © A. B ; B. #f  C. BRI : D. TSI ; E BEEE 7-10 £
# o
Fig. 10. Thrips palmi Kamny (¥): A. fore wing; B. antenna; C. head and pronotum; D. mesonotum and metanotum; E. abdominal
tergites VII-X.

2RER (Perilla ocymoides) * Fiif} (Solanaceae) : i f (Solanum melongena) ~ EH (Capscium sp.) ~ T 3HiH
(Capscium sp.) ~ EE (Solanum tuberosum) ~ fEEL (Nicotiana tabacum) ~ #ARRE} (Pedaliaceae) : Zfiif
(Sesamum orientale) * %iF} (Compositae) : 1L (Chrysanthemum morifolium) ~ KL (Dahlia pinnata) ~
EE (Lactuca sativa) ~ s (Chrysanthemum coronarium) ~ 42 ~ [6] H3 (Helianthus annuus) » XAF}
(Gramineae) : Tk (Zea mays) ~ T2 (Hordeum sp.) ° TEEE AL (Chrysanthemum sp.) ~ GE}
(Leguminosae) ~ M:E8 (Rhododendron sp.) ~ KM (Hibiscus rosa-sinensis) ~ fLEE (Tagetes patula) ~ TH
¥ (Psidium guajava) Atk (Alpinia speciosa) ~ 14 (Quercus sp.) ~ {LUEAL. (Beloperone guttata) ~ H56
(Celosia argentea) ~ ¥£1t. (Osmanthus fragrans) ~ BAUAE (Impatiens balsamina) 5% FEVEY) RS -
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BEXEE - 3% HE > %4t > 20-X11-1987 5 58 » G EE RS - TFF (fE) » 7-XII-1989 ; 10
$ o BUEEY > FLES > 13-11-1990 5 12 % - FEf&sEHEM - FH A - Ak - # - FLEAE Y HEE - 10-1-
1990 ; 13 % » BHFIEEHES - AEE - K~ FLER > 141111990 5 19 % Tk HHF ~ 1L ~ B
{62 11-1-1991 ©
MYEC : FEATS B EMMRIELSRE - i+ ~ S ELURE 2 FRHKE - TEPEANNRES
E#XZE - Hep VY DR X E WA E - e ERERHS » BlEm KRR DZER - SRR
BRKREERMER R - DRHTERERBRNEHEE - EER HREGM > RENRESHS
o RBHE - Fin A HAEEGR - BRIFSEEERERESHT - RERIMHE OGN - B2
REE - BEE RE <R > H ERERER - 8 REWEEE - SlUELE - ERRYD » DK
WEYRSERT » RERESNBNTEEE - LBGRETS L2 nEE - /S BRIERE
58 0 EFENER » BERIVTER S o UL IR NRE 0 TR - SRR L B SIS PTTE RV AR L ~ B
A

FEESERITS Thrips simplex (Morison) (B 11)

Gladiolus thrips

Physothrips simplex Morison, 1930: 12.
Taeniothrips gladioli Moulton and Steinweden, 1931: 20-21.
Taeniothrips simplex (Morison); Steele, 1935: 33-36.
Taeniothrips quinani Moulton, 1936d: 506.
Thrips simplex (Morison); Miyazaki & Kudo, 1987: 230-232.
MESRE T EHER 1.6-1.65 mm - BEEWHE > ARG 2-8 BIRATHEFER G o WA RS » HEE3EIAE -
AT » BEEGERA - A8 - B IEETImER 3/4 » 1 ~ R ICIRER 1/4 » B & TR -

SERE RS » AR TERL  FHEARR A MEMIRE o BARFEMI{ERTRBEIRM - BIR=AEA - IRRE
6%t o A 8 Hl - 33 ~ 4HIE IR - 55 3-7 i 2 HifE A BT Z [BER -

AR E AT AR AR AERE 2 RFEI - RN 1 HHEE > TRELN30X - i
B RAHEIRL > MR A E B R A o BDARTARER 28 32 » EARIEEARE 732 W€ 4-73K > TR
E 14K -

FEERSE 8 BRI E TEE 5 55 10 BIA T HER - 55 2-7 EMCH M5 1Y - 56 3-6 BEHRME 10-14
X0 B THEIME 10-12% o 55 3-7 IR HE -

RS BIIR B R R AT - BEETSR 3-7 A R E -

2 B -

BEFEY) : FEET (Gladiolus hortulanus) N ETERER (Iridaceae) HEY) - EEETREER - AT
(Dahlia pinnata) FiRE -

EXREE: 2% EPEEEREAR - KRBT 1986 14 %28 » R EYERA > FEMH 1
1987 °

MIEC : HEPRARBIME > JRERER W - SISt R EL - T > SRCREIER RO - PEREE
AR - DREEFSREER 2 HEARA - SR EREER B R AN 2 (GEEREESREAE - I Bk - th
WERFERBEFELR -

1982 F G EIBFE B S sE R E (£ > 1982) > B E FAIBESEILATNE - BEFIFNRILE
& ETHE B E o FHE A EREE B R 2 (E5E - At Bt R E s - AEEWEE RS T
BV AR B 1AL
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B 11. FEEE#I S Thrips simplex (Morison) (%) : A. B ; B. B8 : C. Wil s D. B % MaE1R : E. BEER5E 8-10 &
B -
Fig. 11. Thrips simplex (Morison) (¥ ): A. fore wing; B. head; C. pronotum; D. mesonotum and metanotum; E. abdominal tergites
VII-X.
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&5 Thrips tabaci Lindeman (B 12)
(FREIRS )
Onion thrips, Potato thrips
Thrips tabaci Lindeman, 1889: 61, 72.
Limothrips tritici (Fitch); Webster, 1894: 206.
Thrips communis Uzel, 1895: 37, 55, 176.
Thrips flava var. obsoleta Uzel, 1895: 187, 188.
Thrips bicolor Karny, 1907: 21, 48.
Thrips bremnerii Moulton, 1911: 14, 23,
Thrips adamsoni Bagnall, 1923: 58.
Thrips debilis Bagnall, 1923: 60.
Thrips frankeniae Bagnall, 1926b: 654.
Thrips dorsalis Bagnall, 1927: 576.
Thrips hololeucus Bagnall; Moulton, 1928b: 327.
Thrips dianthi Moulton, 1936¢: 104.
Ramaswamiahiella kallarensis Ananthakrishnan, 1960 : 564.
WESRE T RAER 1.1-1.25 mm - BRFEETGHE - BEETE -8 TIRATHRE R B0 o KEORZMAE 1 &
WRE - O 2-7 BIIRAE » 55 3-5 BITEEERTRME - ATdE - Rk - BERIBABRG0 » F2MEHaRgE -
AR E © AR ©

SRS RS - AR B REBEBEIRE - WEETFHE - EIRMEMEERT S - 5k
BRIMEHEIR b - IRIRE 6% - A 76T > 853 ~ 4EIESGIRRESE -

RIS AR - RFARARE 23 BEKEIH - RN 1EHBE - TIREN30% - %9
A P O AR - R AL o BDARTHRER 26 3 0 PIREEE 7 X > T 45K » FIRE13-15% »

REERES 2-7 BRI R A M VRE 5 55 8 VR E TR 5 55 10 IRER MR © 45 2-7 MR
Hillgatan - SN E - 56 2-7 A A -

o R -

EFTEYD « R AEHEY) -

BAEE : 13 5HEBEEAT - FFES (Brassica alboglabra) » 15-111-1990 ; 21 % » HiH » fEyyER
(Dianthus caryophyllus) * IV-1990 5 3 % » FEE8E0Y » 7% (Allium sp.) » 4-V-1990 ; 1 ¢ » ErE g
Fft » KL (Gardenia jasminoides) »* 17-1-1991 5 6 $ * 3% ~ %] (Asparagus officinalis) > 18-1-1991 ; 1
¥ 0 Ftk o &AL (Tropaeolum majus) » 10-1-1991 5 1 % » BkEZEM - BBk (Averrhoa carambola) * T-V-
1992 -

MIEC - At R EIATL e - BAIS R IR IS 28 - fE1L - BERHCSEEY LaE
R o I HSRER TSWV 2B B& - lHESEN  BNGHE R DHBIZIZE - AL EEHER
B HEFEORPRREES & ERES - TUE - THES(EY R e B R EE - 8
VLI RIS 2 R R B -

R E R E EAEMEE AR ERE - IRTEOEREERNRE I REREN A » BE &R
B R HEEE - SR NI E R E (B 0 1987)  SEVIHAZER G 8k /N - B2
WE AR ALt MR O SERZAL 2R > R TERI B IER ) N WIZAL - BT E R ERILE T L
it - FRRECE » R ESURAE RS LR A » R REIE o (2 B SR iTEm
T (77 > 1960) - FEATB AR EESERHRIBERAGEE R -
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12. &[5 Thrips tabaci Lindeman () : A. §i# : B.J8 5 C. AR s D. B Maistk ; E. IEERE 5-8 fitsiR -
Fig. 12. Thrips tabaci Lindeman (% ): A. fore wing; B. head; C. pronotum; D. mesonotum and metanotum; E. abdominal tergites
V-VIIL

B3RS Thrips taiwanus Takahashi (B 13)
Isoneurothrips pallipes Moulton, 1928c: 296.
Thrips (Isoneurothrips) taiwanus Takahashi, 1936: 440.
Thrips (Isothrips) taiwanus Takahashi; Sakimura, 1967: 431, 432.
IESEFHHER | mm - BKEG - EETEAEEE > H2-8 IRATHERBE - lBA%E1 -2 6~ 74
BAGAR t B3 HT 0 B4~ SEIEEES 1/3F > B4~ SEIRETELEE 6 filFl G o BB - £EEL 1/4 82
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B 13. G¥&I S Thrips taiwanus Takahashi () : A. B : B. 58 ; C. BiSH 5 D. "PIISLEIGESH ; E. JEER5S 8-10 Hiiis
B o

Fig. 13. Thrips taiwanus Takahashi (¥): A. fore wing; B. head; C. pronotum; D. mesonotum and metanotum; E. abdominal
tergites VIII-X.

o RHEM  BRETH RIS -

SHE - AR - BIRMEEREIRZH  IREERN —EHIESRIRIE TS - B EERZ
FH o DR - SRR - M8 78T > WBTERIN 2515  HeoHiRE -

AT FLRS O > AR AR 2 AR E VSR i 3 B1E - diiAEE RN - %I R
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=

AR I ETERTRAR 77 - MRB AL - ATRRTIRE 22 % » EIRESR7 % - SRR o2 » HEBIRE

ZIRPRIELLHERE 2 FRRIE 5 > B EAR 16 XEHT-E2H5HE3 - TIRE 1332 > HE5I1975) -
RN 8 HHAEAME 5 55 10 B HCHER 2 FRIBEER © 55 3-6 MEAR G 6-8 KIHE - 5 7 REM MR £ -

RS - BIEMY - BHE-7THEERRE -

oG-

BRTEY FEEH BN (Leguminosae) °

EREE : 3% 5 EBEST > 4R (Paederia scandens) * 16-X-1990 °

S8 Thrips vitticornis (Karny) (B 14)
Physothrips vitticornis Karny, 1922: 103-106.
Taeniothrips canavaliae Moulton, 1928b: 295, 325.
Taeniothrips (Taeniothrips) vitticornis (Karny); Priesner, 1938: 519, 523, 524, 525, 526.
Thrips vitticornis (Karny); Bhatti, 1969: 380.
SR RIER 1.2-1.25 mm - FEHE > HRERHELGOE - BAF1 - 2686 F2 8iR
IR - B8 3 BIREE » 5F 4 BITEEED 1/3 U3 - ImERkAE - 55 S-S HiIHR - 58 S HIRERE — I RIEER - ATEE
i e I b, ZE IR o BT R BRETEL i R BRERYE » AIACERIA S - JMEERE - thiRISATIRE » S HTE%
o

BHERR - IREAER - BIRMEEATEERMN - %BEIRZIERT/ > %8R SR Py e -
flEfE S B > B3 ~ ABTESUIREESE -

HIRAR AR A RE 2 PH3-4HE > hR I BRE - ATBNREN 28 % » EIREE7-8% »
BRAEEE 5-7 % - EBS R THEEME > TIRE 15X o B IREMME > h¥ EIEAT5az
Iy ERER |

REERER 8 B AR R A Mg NI Z AR - Pk 55 10 e 2 M0 - BEERES 2-6 BEHR
MHE12% » B 7ERME 103K ©
SRR 1.1 mm - BETOMER - 2GR - HEASE 1 HR8 - 288 B3 - 48k §
SEIELER 13 R EBRE T - ZIRETHEME - ISHTESR - AT -

B 5 hEEE  RTERE -

BT : B ST (Melastoma malabathricum) ~ J] 5 (Canavalia ensiformis) ~ J] 58 (Canavalia
obtusifolia) ~ H K& {L (Desmodium umbellatum) ~ & J] T (Canavalia lineata) ~ FHZE (Tithonia
diversifolia) ~ i} (Derris uliginosa) ~ /K#fi% (Barringtonia racemosa) ~ #4#% (Pongamia glabra) °
BAEE: 4718 > B> 5-VI-1926 > Takahashi °
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14. JTJS &1 5 Thrips viricornis (Karny) (%) @ A. B8 5 B. 38 5 C. BT : D. 9B MIEHR : E. JEERES 8- 10 Y
e o

Fig. 14. Thrips vitticornis (Karny) (% ): A. fore wing; B. head; C. pronotum; D. mesonotum and metanotum; E. abdominal tergites
VIII-X.

Hiim&ElS Thrips wedeliae Priesner
Isoneurothrips setipennis Moulton, 1928c : 297.
Thrips wedeliae Priesner, 1934 : 257, 285, 287.
Thrips (Isoneurorhrips) setipennis (Moulton); Takahashi, 1936 : 440.
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Thrips (Isoneurothrips) sumatrensis var. wedeliae Priesner; Sakimura, 1967 : 434

Thrips setipennis Priesner; Palmer, 1992 : 60.

ERHAERER 116 mm - BESE > BIREEE - BA%F | AREREG > 52 - 3§ - B4EHED
23 ~ S SEIELER 172 ~ 5 6 HTREEARKE SR o ATRIKIB G - B /4 B o B - BRETELEREL
AREAE o

SRR - JE2%8 > IRBAIERL - IR RS » (4 BEIRTE BN 2355 B PO () 46 T AFS S o [I3fE(% 4K
ERIMIRENR 2 —PRE - A 3-6 fifVH K -

AT A A SR RE 23 FPRHRIRE 3 ¥ - BB IRP B EERTRAE - - 5 1 SR - B
#E23X 0 EIRE 13X - 5mfl 8 SIHETIIEBEEE » 1% 5 XA PIRKALE - Bi%2 TR EsRE - T
e 1232 > HEFIi 2] -

AR 8 WA E e BB » 58 10 WM R ERIBRE - H2ERME 12% > 83-
7Rt E 5-16 3
ifE - N o
pakiTI =y
1BRTEYD : HRHEY)ZILET -

MUEC : A STKHE Takahashi (1936) K Palmer (1992) Z ik -

SIFER
L T © 1960 © EZRBIRAERLILINGE - RAZRBMTRE © 63-64 - BBKBRBMICZ IR -
2. TR - 1982 - HEHERIEMARERN - PEBEMI312): 173-176
3. BRI ~ ZHIL - 1987 o FEHIE Thrips tabaci Lindeman 24 15H R EHMBAENE - PEBERIE - 36(1): 118-
124 -
4. (T3 - 1987 © TERIBEMHE L ZRAGEFRERDEHT - hHERS - 7:17-23 -
5. 5Bk o 1974 - GEEEEB LR ZME - BRIGIIERT] - 730): 371-383 ©
6. Ananthakrishnan, T. N. 1960. Thysanoptera from the Nilgri and Kodaikanal hills (south India). Journ. Bombay Nat. Hist. Soc.
57(3): 557-578.
7. Ananthakrishnan, T. N., and A. Jagadish. 1968. Studies on the species of the genus Thrips from India-2. Dtsch. Ent. Z. 15(4-5):
359-365.
8. Bagnall, R. S. 1914a. Brief descriptions of new Thysanoptera-II. Ann. Mag. Nat Hist. 13(8): 22-31.
9. Bagnall, R. S. 1914b. Brief descriptions of new Thysanoptera-IIl. Ann. Mag. Nat. Hist. 13(8): 287-297.
10. Bagnall, R. S. 1915. Brief descriptions of new Thysanoptera-VI. Ann. Mag. Nat. Hist. 15(8): 588-597.
11. Bagnall, R. S. 1916. Brief descriptions of new Thysanoptera-VIIL. Ann. Mag. Nat. Hist. 17(8): 397-412.
12. Bagnall, R. S. 1923. A contribution towards a knowledge of the British Thysanoptera, with descriptions of new species. Ent.
Mon. Mag. 59: 56-60.
13. Bagnall, R. S. 1926a. Brief descriptions of new Thysanoptera. XV. Ann. Mag. Nat. Hist. 18(9): 98-114.
14. Bagnall, R. S. 1926b. Contributions towards a knowledge of the European Thysanoptera-1. Ann. Mag. Nat. Hist. 18(9): 641-
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Thysanoptera of Taiwan (7)'

Chin-Ling Wang’

Summary

This is one of the series papers to describe the thrips of Taiwan. Seventeen species of Genus Thrips Linne
are described, which contains morphological characteristics, plants on which it collected and world
distribution.

Key words: Thysanoptera, Taiwan, Review.
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5 o FER AT B A4 2 0 rh A AR 38 3R (B ALWF (Uroleucon formosanum (Takahashi)) © iF
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A RERE R 2 ER - LU REREZEREY G ERAY) - JlR % ERRaiEh
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Fig. 1. Daily mean temperature and number of aphid per plant for three treatments in different weeks after planting. *: Means

within a column followed by the same letter are not significantly different by Duncan's multiple range test at the 5% level.
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. W Biological control Chemical control [ Check |

500
400¢
300¢
200¢
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Yield (g/ plant)
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2, ZHEpRH  HE R -
Fig. 2. Yield of lettuce for three treatments.

* The test of significantly different is the same as Fig. 1.
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Release of Lemnia biplagiata (Coleoptera:
Coccinellidae) to Control Uroleucon formosanum
(Homoptera: Aphididae) on Romaine Lettuce in

1
Screen House

Jih-Zu Yu® and Bing-Huei Chen’

Summary

Experiment was conducted to biologically control the aphids on romaine lettuce (Lactuca sativa L.) by
continuously supplementary releasing coccinellid (Lemnia biplagiata (Swartz)) larvae in screen house. Only
Uroleucon formosanum (Takahashi) was found throughout the experiment. Densities of the aphids increased
from 0.6 to 32.8 per plant within 2 weeks after planting in the check. The aphid number in the biological
control plot and the chemical control plot also increased but were not as rapidly as that in the check. Results of
this experiment showed that both control treatments could effectively suppress U. formosanum population.
Lettuce yield was found the average weight of 417.6 g per plant from the biological control, 379.6 g from
chemical control, and the lowest 312.6 g from the check. It was revealed that aphids could cause significant
economic loss if they were not properly controlled, and biological control appeared to be more effective in
regulating aphid population than chemical control in screen house.

Key words : Lemnia biplagiata (Swartz), Aphid, Biological control, Screen house.

1. Contribution No. 2071 from Taiwan Agricultural Research Institute, Council of Agriculture.
2. Respectively, Assistant Entomologist, Department of Applied Zoology, TARI, Wufeng, Taichung, Taiwan, ROC.
3. Senior Entomologis‘t and Head, Office of Technical Service, TARI, Wufeng, Taichung, Taiwan, ROC.
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